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Abstract  

BACKGROUND: Neck circumference (NC) is a simple screening measure for identifying 
overweight and obesity, it reflects upper-body fat distribution and central obesity. 

AIM: To determine whether a single measure of NC might be used to identify overweight/obesity. 

MATERIAL AND METHODS: An observational, analytical, cross-sectional study was done. The 
subjects consisted of all consecutive subjects who visited Binjai Supermall (North Sumatera 
Province, Indonesia) between 23rd and 29th September 2015 and agreed to participate in the 
study. NC, weight, height, body mass index (BMI), and waist circumference (WC) were measured. 
Overweight and obesity were defined as BMIs of 23.0–24.9 and ≥ 25 kg/m

2
, respectively. 

RESULTS: In total, 1554 subjects participated. Of these, 1238 (79.7%) were overweight/obese. NC 
correlated significantly with weight, height, BMI, and WC. Receiver operating characteristic (ROC) 
analysis showed that for all men and women, the area under the curve of overweight/obesity for NC 
was 0.83 and 0.79, respectively. The best NC cutoff points for males and females that indicated 
overweight/obesity were ≥ 37 cm (sensitivity, 78.3% and specificity, 75.5%) and ≥ 33.5 cm 
(sensitivity, 76.6% and specificity, 66.7%), respectively. 

CONCLUSION: The NC cutoffs that were identified may be useful for screening for 
overweight/obesity and related co-morbidities. 

 

 

Introduction 

 

Obesity is defined as an excessively high 
amount of body fat or adipose tissue in relation to lean 
body mass [1]. Current estimates; in the US, are that 
69% of adults are either overweight or obese, with 
approximately 35% being obese [2]. Obesity raises 
the risk of hypertension, dyslipidemia, type 2 diabetes 
mellitus (T2DM), coronary heart disease, stroke, 
gallbladder disease, osteoarthritis, sleep apnea, 
respiratory problems, and some cancers [3]. In 
developing countries, people with a high 
socioeconomic status are most likely to be obese. 
This may be due to their occupation, education level, 
physical activity, and tendency to smoke [4]. In 2013, 
the prevalence of obesity in North Sumatra Province, 
Indonesia was about 27%. This is markedly greater 
than the national prevalence of obesity (20%) [5]. 

When assessing obesity, various techniques 
are used. These include measuring BMI, the waist 
circumference (WC), waist/hip ratio, mid-upper arm 
circumference, subscapular/triceps ratio, and neck 
circumference (NC) [6]. NC is a particularly simple 
and rapidly obtained anthropometric measurement 
that can be used to screen for overweight/obese 
people because it reflects upper-body fat distribution 
and central obesity [7, 8]. The Framingham Heart 
Study showed that NC is an index of central obesity 
as it associates independently with visceral adiposity 
and body mass index (BMI). Moreover, NC associates 
independently with cardiometabolic risk factors (e.g., 
systolic and diastolic blood pressure) even after 
adjusting for visceral adiposity or BMI and WC [9]. 
Similarly, NC with metabolic syndrome correlated 
better among females than males. The cross -
sectional study was conducted in a tertiary care 
hospital in South India, showed that men with NC >37 
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cm and women with NC >34 cm are more prone to 
cardiometabolic syndrome and require additional 
evaluation [10]. A study of 3182 diabetic Chinese 
patients showed that NC correlated positively with 
BMI, WC, and metabolic syndrome [11]. However, the 
usefulness of the NC measurement in diverse healthy 
and clinical populations in Indonesia has not yet been 
reported. 

The aim of this study was to determine 
whether a single measure of NC might be used to 
identify overweight/obese and to define NC cutoff 
levels for overweight/obesity for men and women 
according to existing BMI as standards. 

 

 

Material and Methods 

 

An observational, analytical, cross-sectional 
study was done. The study was approved by local of 
the Research and Ethics Committee and was 
conducted according to the principles of Helsinki and 
its revisions. All participants provided written informed 
consent to participate in the study before enrollment in 
the study. 

 

Subjects 

The subjects were all consecutive participants 
who visited Binjai Supermall (North Sumatera 
Province, Indonesia) between 23 

to
 and 29

th
 

September 2015 and agreed to participate in the 
study after its objectives and methods were explained. 
The subjects were recruited by a team composed of 
three trained interviewers who stood near the main 
entrance of the Supermall next to a 3×4 m billboard 
bearing the words “Survey Obesity” (“Survey of 
Obesity”). The interviewers explained the purpose of 
the study to passers-by. If people agreed to 
participate, they were led to a secluded room staffed 
by three medical professionals who took the subject’s 
medical history and determined their eligibility to 
participate. Subjects were excluded if they were 
pregnant or breastfeeding, had a history of neck 
disease (e.g., thyroid disorders, neck surgery, or neck 
malignancy), had a history of lung diseases such as 
chronic obstructive pulmonary disease, asthma, or 
pulmonary fibrosis, or had any anatomical disorder. 
Written informed consent was obtained. Thereafter, 
the anthropometric measurements (height, weight, 
BMI, WC, and NC) were obtained. 

 

Anthropometric Evaluation 

The anthropometric measurements were 
obtained using standard techniques. WC was 
measured at the midpoint between the lowest costal 

margin and the iliac crest at the end of normal 
expiration [3]. For women, NC was measured in the 
middle of the neck, namely, between the mid cervical 
spine and the mid anterior neck. For men, NC was 
measured just below the laryngeal prominence 
(Adam’s apple) [12]. All measurements were taken in 
the standing position. Weight was measured with a 
digital scale while the patient was wearing light 
clothing and lacked shoes. The digital scale measured 
weight to the nearest 100 g. Height was measured 
with a stadiometer while the subject was without 
shoes. 

 

Definitions of Anthropometric 
Measurement Cutoffs 

Healthy WC limits are 90 cm for men and 80 
cm for women.BMI was calculated by dividing weight 
(kg) by the square of height (m

2
). Normal weight and 

underweight were considered to be BMIs of 18.5– 
22.9 and < 18.5 kg/m

2
, respectively. Overweight and 

obesity were considered to BMIs of 23.0 – 24.9 and ≥ 
25 kg/m

2
, respectively. These weight cutoffs were 

specified for the Asia-Pacific population by the 
Western Pacific Regional Office of the World Health 
Organisation [13]. 

 

Statistical Analysis 

Data are shown as mean ±SD unless 
otherwise specified. Independent t-test and Pearson’s 
correlation were the tests of significance done to 
analyse the quantitative data. The NC cutoffs for 
overweight/obesity against BMI in males and females 
were identified by receiver operator characteristic 
(ROC) analysis. A p-value of less than 0.05 was 
considered statistically significant. All statistical 
analysis was performed using SPSS 22.0 software. 

 

 

Results 

Characteristics of the Participants 

In total, the study sample of 1554 subjects 
who visited Binjai Supermall. Of these, 1238 (79.7%) 
were overweight/obese (554 males and 684 females, 
aged between 25 and 70 years old).  

Table 1: Anthropometric measurements of the 
overweight/obese participants in the study population 

 All Male Females P-value  
Characteristics Overweight/Obese Mean ± SD Mean ± SD   

 Mean ± SD     

Sex (M/F) 1238 554 684   
Age (yr) 41.6 ± 10.34 41.6 ± 10.72 41.6 ± 10.03 0.965  
Weight (kg) 72.4 ± 11.89 78.2 ± 11.89 67.8 ± 9.67 0.000**  
Height (cm) 161 ± 9.00 167.6 ± 6.85 155.5 ± 6.65 0.000**  
NC (cm) 37.4 ± 3.46 39.1 ± 2.86 36.2 ± 3.32 0.000**  
WC (cm) 92.7 ± 10.00 95.9 ± 9.77 90.1 ± 9.42 0.000**  
BMI (kg/m

2
) 27.9 ± 3.58 27.7 ± 3.52 28.1 ± 3,63 0.180  

Data are expressed in mean ± SD. Abbreviations: NC: neck circumference; BMI: body 
mass index; WC: waist circumference; * P<0.05, ** P<0.01. 
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The overweight/obese males and females did 
not differ significantly in terms of age, but the males 
were significantly heavier and taller and had larger 
NCs and WCs. However, the males and females did 
not differ in terms of BMI (Table1). 

Correlation analyses in the whole cohort (n = 
1238), all males, and all females, NC correlated 
positively and significantly with weight (males: r = 
0.621, P = 0.000; females: r = 0.452, P = 0.000), 
height (males: r = 0.218, P = 0.000; females: r = 
0.195, P = 0.000), WC (males: r = 0.650, P = 0.000; 
females: r = 0.458, P = 0.000), and BMI (males: r = 
0.578, P = 0.000; females: r = 0.373, P = 0.000) 
(Table 2). 

Table 2: Correlations between neck circumference and other 
anthropometric variables in the whole cohort and in males and 
females only 

Correlation Total (n =1238) Males (n = 554) Females (n = 684) 
 r P r P r P 

Weight 0.595 0.000** 0.621 0.000** 0.452 0.000** 
Height 0.452 0.000** 0.218 0.000** 0.195 0.000** 
WC 0.570 0.000** 0.650 0.000** 0.458 0.000** 
BMI 0.357 0.000** 0.578 0.000** 0.373 0.000** 

Abbreviations: NC: neck circumference; BMI: body mass index; WC: waist circumference; 
* P<0.05, ** P<0.01. 

 

ROC analysis showed that the area under the 
curve (AUC) of overweight/obesity for NC and BMI 
was 0.83; 95% CI 0.78-0.87; P < 0.001 (Figure 1) and 
0.79; 95% CI 0.75–0.82; P < 0.001 (Figure 2) for men 
and women, respectively.  

a  

b  

Figure 1: Receiver operating characteristic curves related to neck 
circumference and BMI in males (a) and females (b) 

When BMI served as the standard of 
overweight/obese, the best NC cutoff points for males 
and females were ≥ 37 cm (sensitivity, 78.3% and 
specificity, 75.5%), and ≥ 33.5 cm (sensitivity, 76.6% 
and specificity, 66.7%), respectively (Table 3).  

Table 3: Neck circumference cutoff levels that indicate 
overweight/obese males and females, as determined by 
Receiver Operating Characteristic analysis 

 Males   Females   

Cutoff 
Sensitivity Specificity 

Cutoff 
Sensitivity Specificity  

(%) (%) (%) (%) 
 

   

36.45 88.4 66.0 33.05 81.3 62.2  
36.55 86.8 69.1 33.15 81.1 62.6  
36.65 86.3 69.1 33.25 80.1 63.1  
36.80 85.0 70.2 33.35 79.6 63.5  
36.95 84.5 70.2 33.45 79.2 64.0  
37.05 78.3 75.5 33.55 76.6 66.7  
37.15 78.0 75.5 33.65 76.3 66.7  
37.30 76.2 75.5 33.75 76.0 66.7  
37.45 75.3 75.5 33.85 75.1 68.9  
37.55 71.3 77.7 33.95 74.5 69.4  
37.65 70.8 77.7 34.05 67.5 73.4  

 

Comparison of this study with previously 
conducted studies in Table 4. 

Table 4: Comparison of the results of this study with 
previously conducted studies 

  This Study Aswathappa Hingorjo Ang NS  

Parameter Sex N = 1238 

et al [19] et al [20] & Raboca JC  
N = 1351 N = 155 [21]  

     N = 224  
Study Population Male 554 840 41 116  
 Female 684 511 109 108  
BMI (kg/m2) Male 27.9 ± 3.58 24.8 ± 4.40 21.69 ± 4.93 27.8 ± 3.68  
 Female 27.7 ± 3.52 25.38 ± 4.89 21.04 ± 3.82 25.38 ± 4.89  
WC (cm) Male 95.9 ± 9.77 90.47 ± 12.09 80.67 ± 12.94 95.0 ± 8.73  
 Female 90.1 ± 9.42 86.56 ± 12.09 78.17 ± 9.12 86.56 ± 12.09  
NC (cm) Male 39.1 ± 2.86 36.4 ± 5.70 35.56 ± 2.77 37.6 ± 3.81  
 Female 36.2 ± 3.32 34.1 ± 5.70 31.52 ± 1.96 34.12 ± 5.70  
Cutoff NC (cm) Male ≥ 37 ≥ 36 ≥ 35.5 ≥ 40  
 Female ≥ 33.5 ≥ 32 ≥ 32 ≥ 33.8  

Determining the  
 

BMI ≥ 23 kg/m2 BMI ≥ 23 kg/m2 
 

BMI ≥ 23kg/m2 WC ≥ 90cm (males)  
overweight/ obese       

Abbreviations: NC: neck circumference; BMI: body mass index; WC: waist circumference. 

 

 

Discussion 

 

Obesity is now reaching pandemic 
proportions across much of the world and will impose 
an unprecedented health, financial, and social burden 
on the general public unless effective actions are 
taken to reverse the trend [14]. In 1956, Vague was 
the first researcher to find that the thickness of a neck 
skinfold, as measured by callipers, is a marker of 
upper-body fat distribution [15]. Thereafter, it was 
shown that NC can serve as an anthropometric 
marker to screen for central obesity and upper-body 
subcutaneous fat and their related co-morbidities [14]. 
Indeed, NC seems superior to other central obesity 
indicators in terms of predicting related co-morbidities: 
after adjustment for BMI and WC, NC was found to be 
the only risk factor for T2DM [14]. Similarly, Vallianou 
et al. showed that NC associated independently with 
high-density lipoprotein cholesterol, glucose, 
triglyceride, and uric acid levels, even after adjusting 
for BMI and WC. This indicates that NC may also be 
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useful for screening atherogenic dyslipidemia [16].The 
usefulness of this variable is heightened by the fact 
that it is easy to measure and thus can be used for 
self-monitoring by lay people. 

The present study showed that NC correlated 
strongly and positively with weight, height, BMI, and 
WC in both male and female subjects. Several studies 
have also examined the association between 
conventional anthropometric measures of obesity and 
NC [6, 11, 17, 18]. In particular, Papandreou et al 
reported that NC was found to be independently 
associated with obesity levels in Emirati college 
students [19], Onat et al. reported that NC correlated 
strongly with BMI, WC, homeostatic model-assessed 
insulin resistance, and blood pressure [17]. Similarly, 
Yang et al.showed that, in Chinese subjects with 
T2DM, NC correlated positively with BMI, WC, and 
metabolic syndrome [11]. 

The present study showed that the NC cutoff 
points that best-indicated overweight/obese males 
and females were ≥ 37 cm (sensitivity, 78.3% and 
specificity, 75.5%) and ≥ 33.5 cm (sensitivity, 76.6% 
and specificity, 66.7%), respectively. These findings 
are consistent with similar studies performed in India 
[20] and Pakistan [21]. However, our cutoff points 
were lower than those generated by studies in 
countries such as the Philippines [22] and Iran [23]. 
This may be due to the fact that the present study 
used Asian BMI cutoff values to identify the NC cutoff 
points: in Asians, the BMI cutoff that indicates 
overweight/obesity is > 23.0 kg/m

2
, whereas, in 

Caucasians, it is > 25 kg/m
2
. 

The study has several limitations that should 
be addressed in future research. In particular, the 
subjects who were included in this study were not 
evaluated in terms of their metabolic profile or thyroid 
function. Thus, whether the NC cutoffs we identified 
could be used to predict the risk of metabolic 
syndrome is not yet clear. 

 In conclusion, this study indicated that 79.7% 
of the visitors to Binjai Supermall during a 7 days 
period in 2015 were overweight/obese, as indicated 
by their BMI. NC correlated strongly with weight, 
height, BMI, and WC. When BMI cutoffs for the Asia-
Pacific population were used in ROC analysis, the 
best NC cutoffs for indicating overweight/obesity in 
males and females were ≥ 37 cm (sensitivity, 78.3% 
and specificity, 75.5%) and ≥ 33.5 cm (sensitivity, 
76.6% and specificity, 66.7%), respectively. These 
values may be useful because NC predicts overweight 
and obesity and related co-morbidities and can be 
used as an initial screening tool for the purpose. This 
usefulness is enhanced by the fact that it is a 
straightforward and inexpensive test that can be 
performed in any office with a tape measure. 
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Abstract  

BACKGROUND: Diabetic nephropathy (DN) is known as an acute microvascular complexity as a 
subsequence progression in diabetes mellitus type 1 and 2. Many evidence pointed that the 
proinflammatory cytokine Interleukin (IL)-18 might be involved in the pathogenesis of DN.  

AIM: The current study aimed to evaluate the association of serum IL-18 and its promoter gene 
polymorphisms with diabetic nephropathy.  

METHODS: This study included 62 diabetic nephropathy patients (DN group) compared to 52 
diabetes mellitus patients (DM group). The two groups were subjected to anthropometry 
assessment, molecular studies including SNP genotyping by RFLP and finally statistical analysis.  

RESULTS: The assessment of the serum IL-18 level and the frequencies of its allele and 
haplotype: -137G/C, -607C/A and -656G/T among the DN and DM subjects revealed that -137G 
allele has significant variation between DN and DM subjects (about 80.8%, P = 0.05) but, no 
significant variation in -607 or -656 alleles IL-18 gene promoter.  

CONCLUSION: These data confirm the impact of high serum IL-18 and the haplotype of the 
polymorphism located in the promoter region of the IL-18 gene with the DN. 

 

 

 

 

 

 

Introduction 
 

Diabetic nephropathy (DN) is a chronic 
complication of both type 1 and 2 diabetes mellitus 
(DM) [1, 2]. The complications of this disease include 
kidney failure and high risk to macrovascular 
problems which may lead to death [2]. Not only 
diabetic kidney diseases such as Kimmelstiel Wilson 
disease but also, intercapillary glomerulonephritis 
include the redundant drain of protein into the 
urine, hypertension, and steadily defective kidney 
activity [3]. In severe Kimmelstiel-Wilson syndrome, 
end-stage renal disease, kidney failure, renal dialysis 

and the kidney transplant became their occurrence of 
order. 

However, the actual molecular process 
causing the DN is not extensively clear even though 
many classic processes and pathways have been 
suggested to have an impact on DN development. 
Recently new molecular and epigenetic mechanisms 
showed evidence that inflammation including secreted 
proinflammatory cytokines and chemokines is related 
to DN [4]. Several proinflammatory cytokines such as 
interleukins (IL-6, IL-8 and IL-18) and tumour necrosis 
factor-α (TNF-α) are raised in patients with DN [5]. 
The mode of action for increasing these 
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proinflammatory cytokines is still unpredictable. The 
oxidative stress has a significant role in raising the 
nuclear factor-kappaB (NF-κB) [6]. 

Interleukin-18 (IL-18) is a multiple phenotypic 
cytokines produced by activated monocytes, dendritic 
cells and glial cells and it shows impact in numerous 
inflammatory processes [7]. It belongs to the IL-1 
superfamily and it works with IL-12 to induce cell-
mediated immunity following infection with microbial 
products like lipopolysaccharide (LPS).The 
combination of these two cytokines  has been shown 
to inhibit the IL-4 dependent IgE and IgG1 production 
and enhance IgG2a production in B cells [8].  

Serum IL-18 levels have been showed 
increasing in patients with DN [9]. IL-18 is known to 
lead the production of other proinflammatory cytokines 
[10], endothelial apoptosis [11], upregulation of ICAM-
1 [12], and hyperhomocysteinemia [13]. Thus, IL-18 
might be an important factor not only in the 
atherosclerosis processing but also, in the 
development and progression of diabetic 
nephropathy. 

Two polymorphisms in the IL-18 gene 
promoter region at positions -607 and -137, seem to 
correlate effectively on the genotype and serum 
concentrations of IL-18 [14]. Hernesniemi et al. (2008) 
also reported that IL-18 promoter G-137C 
polymorphism is an important predictor of sudden 
cardiac death in patients with and without underlying 
coronary heart disease. In spite of the link between IL-
18 promoter polymorphism, diabetes and 
cardiovascular disease, the relation between an IL-18 
promoter polymorphism and cardiovascular disease 
has not been studied in diabetic nephropathy patients 
[15].  

Position of IL-18 gene is at chromosome 
4q13–21 and several polymorphisms in its promoter 
region have been identified as – 607(C/A) (dbSNP: 
rs1946518), -137(G/C) (dbSNP: rs187238) and - 
−656(G/T) [16]. These common polymorphisms have 
been shown to regulate the IL-18 production of 
monocytes and are associated with transcriptional 
activity of the IL-18 gene.  

This study aimed to determine the association 
of serum IL-18 level and its gene promoter 
polymorphism -607(C/A), -137(G/C) and -656(G/T) 
with diabetic nephropathy in the Saudi Arabia 
population as a step towards finding a reliable 
biomarker for diagnosis the DN disease. 

 

 

Material and Methods 

 

Subjects  

Fifty-two patients (40 male and 12 females) 

diagnosed with Diabetic nephropathy were selected 
from outpatient Clinic of General AL-Dawadmie 
Hospital KSA. The diagnosis of DN was done by 
microalbuminuria (30-300 mg/day) or 
macroalbuminuria (>300 mg/day) with or without a 
decrease in glomerular filtration rate (GFR) or arterial 
hypertension as described by Eknoyan et al., (2003) 
[17]. Sixty-two diabetic patients without evidence of 
renal affection were selected as a control group. Both 
groups were undergone a complete physical and 
clinical examinations and fasting blood samples were 
collected. This study was approved by the Local 
Medical Ethical Committee and according to their 
instructions. All patients included in the study gave 
written informed consent. Glycosylated haemoglobin 
(HbA1c), total cholesterol, high-density lipoprotein 
(HDL), low-density lipoprotein (LDL) and triglyceride 
(TG) were determined by standard biochemical 
methods.  

 

Serum IL-18 assay 

The IL-18 was determined in serum samples 
for each subject by enzyme-linked immune assay 
(ELISA) (MyBioSource, Cat. No. MBS396299 San 
Diego, California, USA) according to the 
manufacture's instruction. 

  

DNA extraction 

Genomic DNA was purified from whole blood 
samples with the QIAamp® DNA Blood Mini Kit, 
Holliston, MA, USA). DNA was eluted in 150 μl elution 
buffer and examined on 1% agarose gel and stored at 
–20°C for analysis.  

 

SNP genotyping and haplotypes 
reconstruction 

PCR-RFLP based method was used to detect 
polymorphism in an IL-18 gene, for each 
polymorphism, a specific PCR-RFLP was done. SNPs 
for, rs1946519 (−656G/T) and rs187238 (−137G/C) 
were done by using the method described previously 
by Folwaczny et al. (2005) [18] while the IL-18 -607 
polymorphism (C/A) was identified as described by 
Kumar et al. (2014) [19]. The primers used for 
detection are listed in (Table 1) and were ordered 
commercially from Sigma-Aldrich. PCR reactions were 
carried on a thermocycler (Bio-Rad, USA) using 2X 
master mix (Qiagen, Cat No. 206143 Valencia, USA) 
according to the manufacturer's instructions. The PCR 
amplified products were run on 1.5% agarose gel and 
the bands corresponding to the predicted size were 
cut and purified using the gel extraction kit (QIA quick 
columns, Qiagen, Cat No. 28104, Valencia,USA) 
following the manufacturer's instructions.  

 

http://www.mybiosource.com/images/tds/protocol_others/MBS704332.pdf
http://www.mybiosource.com/prods/ELISA-Kit/Human/Interleukin-18-Mouse/IL-18/datasheet.php?products_id=396299
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Anthropometry assessment 

Anthropometric evaluation was performed for 
all patients in both groups. Body weight, height and 
waist circumference were measured following the 
recommendations of the International Biological 
Program [20].  

Table 1: The primers used in polymerase chain reactions (PCR) 
for amplification the target region from IL-18 gene 

SNPs PCR primers 
Annealing 

temperature 
(°C) 

Restriction 
enzymes 

Fragment 
sizes (bp) 

−656 
(G/T) 

F:5'AGGTCAGTCTTTGCTATCATTCCAGG'3 
R:5'CTGCAACAGAAAGTAAGCTTGCGGAGA
GG'3 
 

60 Mwo I 
G: 96 + 24 

T: 120 

−137 
(G/C) 

F:5'CACAGAGCCCCAACTTTTTACGGCAGA
GAA'3 
R:5'GACTGCTGTCGGCACTCCTTGG'3 
 

60 Mbo II 
G: 116 + 39 

C: 155 

-607 
(C/A) 

F:5'TTCTGTTGCAGAAAGTGTAAAAATTTT'3 
R: 5'AAAGGATAGTTGATACAGGCCATT'3 
 

55 Dra I 
C: 154 

A: 125 +28 

 

Body weight was determined to the nearest 
0.01 kg using a Seca Scale Balance, with minimal 
wear and without shoes. Body height was measured 
to the nearest 0.1 cm using a Holtain portable 
Anthropometer. Waist circumference was measured 
at the level of the umbilicus with the standing position, 
the face directed forward, shoulders relaxed, and 
normal breathing by using non-stretchable plastic tape 
to the nearest 0.1 cm. Body mass index (BMI) was 
calculated as body weight divided by height squared 
(kg/m

2
 ). 

 

Statistical analysis 

Allele’s frequency, genotypes, Linkage 
disequilibrium and haplotypes were computed using 
the Arlequin software (version 3.1) and SNPstats 
(http://bioinfo.iconcologia.net/SN Pstats). Data was 
presented by means ± SD and percentages .The 
compiled data were computerised and analysed by 
SPSS V 12. The following tests of significance were 
used: t-test between means we used analyses mean 
difference, t-test between percentage to analyse 
percent difference and chi –square. A level of 
significance with p ˃ 0.005 was considered 
insignificant. 

 

Figure 1: PCR digestion for -137 polymorphism and -607 
polymorphism interleukin 18 genes. (A) line 1, -137 GC and lines 2 
and 3 -137 CC. M line: ϕx 174 Marker. (B) lines 1,2 and 3 – 607 TT. 
M line: ϕx 174 Marker  

 

 

Results  

In the present work, we analysed serum IL-18 
and three functional polymorphisms, -137G/C, -
607C/A and -656G/T at the promoter region of the 
IL18 gene in 62 DM and 52 DN patients Figure 1. 
General and clinical characteristics of all the subjects 
enrolled in this study are shown in Table 2. High 
serum IL-18 in DN patients in comparison to DM 
patients is observed as shown in (Table 2). There was 
significant positive co-relation between serum IL-18 
and HBA1c (R

2
 = 0.04, Figure 2). 

Table 2: General and laboratory characteristics of diabetes 
mellitus (DM) and diabetic nephropathy (DN) patients 

P –value DN 
(mean ± SD) 

DM 
(mean ± SD) 

Variable 

0.5 52.9 ± 9.15 52.8 ± 7.42 Age (years) 
-- 40/12 47/15 Sex (M/F) 

0.05* 28.3 ± 5.2 24.1 ± 5.1 BMI (kg/m
2
) 

0.005* 147.6 ± 27.9 133.6 ± 20.1 SBP (mmHg) 
0.005* 99.0 ± 15.2 80.1 ± 15.5 DBP (mmHg) 
0.005* 63.5% 40.3% Smoking habit % 

0.2 3.8 ± 1.3 3.6 ± 1.1 S. cholesterol (mmol/l) 
0.2 2.5 ± 1.1 2.3 ± 0.9 S. LDL (mmol/l) 
0.1 1.1 ± 0.4 1 ± 0.4 S. HDL (mmol/l) 
0.1 1.7 ± 0.6 1.5 ± 0.5 S. triglyceride (mmol/l) 

0.05* 47.3 ± 20.7 33.6 ± 12.3 S. urea (mg/dl) 
0.04* 130.5 ± 27.6 77.3 ± 21.1 S. creatinine (µmol/l) 

0.005* 68.8 ± 9.9 122.9 ± 15.3 Cr Cl (mL/min) 
0.04* 53.6 ± 13.3 25.4 ± 10.1 UACR (mg/mmol/L) 
0.01* 5.2 ± 1.5 3.1 ± 0.4 IL-18 (pg/ml) 
0.4 8.9 ± 2.1 8.4 ± 2.5 HbA1c 
-- 39 (75%) 57 (91.9%) Oral drug therapy 
-- 13 (25%) 5 (8.1%) Insulin drug therapy 

0.001* 373.7 ± 44.2 24.5 ± 5.2 Albuminuria (mg/24h) 

Cr Cl (Creatinine clearance) = 1.23 x (140-age in years) x weight (kg) / s. creatinine 
(µmol/l); * Significance between DM and DN patients (P ˂ 0.05). 

 

Comparing the allele frequencies of -137G/C, 
607C/A and 656G/T at the IL-18 promoters 
polymorphisms among the DM and DN patients was 
indicated in Table 3 and Table 4 revealed significant 
ratio of -137G allele (about 80.8%) more than C allele 
in DN (P ˂ 0.05) and in DN than DM patients (P ˂ 
0.05) while no significant variation between both 
groups in -607C/A and –656G/T polymorphism was 
observed. 

 
Figure 2: The relation between serum IL-18 and HbA1c 

 

Discussion  
 

The patients with diabetic nephropathy, in 
general, suffer from interruption of angiogenesis, 
permeability, apoptosis, and multiplication which could 
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be as a result of inflammatory processes which 
affected the immune cells and cause the fibrotic 
phenomenon. This disease is characterised by the 
evolution from normoalbuminuria to microalbuminuria 
followed by continuous diminish in the glomerular 
filtration rate (GFR), and high arterial blood pressure.  

Table 3: Comparing alleles of IL-18  promoter polymorphisms 
in DM and DN 

DN 
(%) 

DM 
(%) 

Alleles 

 

(48.1%) 
(51.9%) 

 
(51.6%) 
(48.4%) 

-656 
G 
T 

 
(50%) 
(50%) 

 
(46.8%) 
(53.2%) 

-607 
C 
A 

 
(19.2%)

**
 

(80.8%) 

 
(53.2%) 
(46.8%)

*
 

-137 
C 
G 

*: Significance between DM and DN in -137 G allele (P ˂ 0.05); **: Significance between C 

and G alleles of -137 in DN patients (P ˂ 0.05). 

 

IL-18 is a dominant inflammatory cytokine that 

induces IFN- [21] which in turn induces functional 
chemokine receptor expression in human mesangial 
cells [22]. 

Table 4: IL-18 Haplotypes distribution in diabetes mellitus (DM) 
and diabetic nephropathy (DN) 

DN 
N (%) 

DM 
N (%) 

Haplotypes 

3 (5.8 %)
*
 9 (14.5 %) -137C/-607A/-656G 

3 (5.8 %)
*
 10 (16.1 %) -137C/-607A/-656T 

2 (3.8 %)
*
 7 (11.3 %) -137C/-607C/-656G 

2 (3.8 %)
*
 7 (11.3 %) -137C/-607C/-656T 

10 (19.2%) 7 (11.3 %) -137G/-607A/-656G 
10 (19.2 %) 7 (11.3 %) -137G/-607A/-656T 

12 (23.1) 7 (11.3 %) -137G/-607C/-656G 
10 (9.2%) 8 (12.9 %) -137G/-607C/-656T 

*: Significance between DM and DN in the same haplotype (P ˂ 0.05). 

 

In addition, IL-18 leads to the production of IL-

1, and TNFand upregulation of ICAM-1, as well as 
apoptosis of endothelial cells [23]. IL-18 is 
constitutively expressed in renal tubular epithelia [17], 
infiltrating monocytes, macrophages, and T cells, 
endothelial cells of interstitial vessels along with 
proximal renal tubular cells, are potential sources of 
this cytokine [24]. In this study, IL-18 promoter 
polymorphism -137 is associated with the 
development of nephropathy in diabetic patients.  

The distribution of genotypes in the current 
study is similar to previous reports on Chinese 
subjects. For example, we found that the -137G allele 
(CG or GG genotypes) was more common in DN than 
C allele (CG or CC genotypes) which is similar to 
Dong et al., 2007 and Szeto et al., 2009. Dong et al., 
2007 found that GG, GC and CC genotypes at the -
137 site were 71.8%, 25.0% and 3.2% respectively 
but 78.7%, 20.0% and 1.3% respectively as reported 
by Szeto et al., 2009 [25, 26].  

Further, among white males, the C allele 
carriers at the -137 position had a high mortality risk 
but that with normal renal function and associated with 
high risk of cardiovascular disease [15]. A change at 

IL-18 gene  promoter at -137 from G to C can change 
the histone 4 transcription factor-1 (H4TF-1) nuclear 
factor binding site to a binding site for an unknown 
factor found in the granulocyte-monocyte colony 
stimulating factor (GM-CSF) promoter [19]. Similarly, 
we found that the -607(C/A) and -656(G/T) had no 
significant difference in DM and DN which is similar to 
data reported by Dong et al., 2007 and Szeto et al., 
2009 [25, 26]. Although other factors may also affect 
IL-18 gene expression, available data suggest that 
promoter polymorphism is the major determinant of IL-
18 production. Hyperglycemia stimulates the 
synthesis of IL-18 [27]. 

In the current study, it was found a statistically 
significant relationship between serum of IL-8 and the 
levels of glycosylated haemoglobin, in patients with 
diabetic nephropathy. Not only hyperglycemia but also 
albuminuria stimulates IL-18 expression in proximal 
tubular cells [28] which is correlated with our results.  
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Abstract  

BACKGROUND: Rhabdomyolysis (RM)-induced acute renal failure (ARF) accounts for about 10–
40% of all cases of ARF.  

AIM: The present study investigated the possible protective effect of two nitric oxides (NO)-
releasing third generation β-blockers, carvedilol (Carv) and nebivolol (Nebi), against RM-mimicking 
glycerol (Gly)-induced ARF in rats.  

MATERIAL AND METHODS: After 24 h dehydration, rats received a single dose of 50% Gly (8 
ml/kg, im). They were treated with vehicle, Carv (2.5 mg/kg/day, po) or Nebi (10 mg/kg, po) for 3 
successive days starting from an hour prior to Gly injection. Evaluation of blood pressure and 
locomotor activity was performed during the experiment. 72 h following Gly administration, total 
protein in the urine, serum levels of creatinine, blood urea nitrogen, sodium and potassium as well 
as the renal contents of malondialdehyde, reduced glutathione and NO were assessed, together 
with a histopathological examination of renal tissues.  

RESULTS: Carv and Nebi attenuated Gly-induced renal dysfunction and histopathological 
alterations. They decreased the Gly-induced oxidative stress and increased renal NO 
concentration. Restoration of normal blood pressure and improvement of locomotor activity were 
also observed.  

CONCLUSION: The results clearly demonstrate protective effects of Carv and Nebi against renal 
damage involved in RM-induced ARF and suggest a role of their antioxidant and NO-releasing 
properties. 

 

 

 

Introduction 

 

Rhabdomyolysis (RM) is an important cause 
of acute renal failure (ARF). It results in about 10-40% 
of all cases [1]. The term rhabdomyolysis refers to the 
disintegration of skeletal muscles leading to the 
release of intracellular myoglobin (Mb), enzymes and 
electrolytes from myocytes into blood circulation [2]. It 
may be caused by trauma, ischemia, some drugs, 
toxins, metabolic disorders, or infections [3].  

Many factors are known to contribute to RM-
induced ARF; one of them is hypovolemia that results 
from the accumulation of a large amount of 
intravascular fluid in the space created from the 

damage of muscular tissue [4]. This hypovolemia 
resulted in a considerable reduction in renal blood 
flow (RBF) and glomerular filtration rate (GFR) that 
lead to ARF [5]. Hypovolemia is also associated with 
the sympathetic nervous system and reticular 
angiotensin aldosterone system (RAAS) activation 
with increased production of vasoconstricting 
molecules and inhibition of production of vasodilatory 
prostaglandins [6]. These, together with the 
vasoconstricting endotoxins and cytokines released 
into the systemic circulation after muscle damage, 
lead to renal hypoperfusion and tissue injury [7]. 
Another important factor contributes to RM-induced 
ARF is Mb that released by the dead myocytes. Mb 
scavenges nitric oxide (NO) which is the most potent 
endogenous vasodilatory factor, and this contributes 
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to the renal hypoperfusion and tissue injury in the 
setting of RM [8]. In addition, the intracellular 
degradation of Mb at the urinary pH to globin and 
ferriheme leads to free iron overloading of tubular 
cells [8]. Free iron is an oxidative metal that either 
facilitates the production of oxygen free radicals or 
acts as a free radical by itself [9]. This oxidative stress 
generated in the cytoplasm of tubular cells increases 
oxidation of lipids, proteins and DNA that resulting in 
ARF [10]. Lipid peroxidation occurs in the kidney 
markedly increases isoprostanes which are also 
potent vasoconstrictors [11].  

Carvedilol (Carv) is a third-generation, non-
selective β-blocker that also possesses α1-adrenergic 
blocking activity [12]. It is indicated for the treatment of 
essential hypertension, heart failure, and post-
myocardial infarction left ventricular dysfunction [13]. 
Data indicate that the vasodilation effect of Carv is 
mediated through both α1-adrenergic receptor 
blockade and enhanced endothelial NO release [14]. 
Carv also has a number of ancillary activities including 
antioxidant, anti-inflammatory, anti-apoptotic, anti-
ischemic, anti-proliferative, and Ca

2+ 
antagonist 

properties [15]. These properties may provide 
protection for several major organ systems including 
the heart, blood vessels, kidneys and brain [16]. Carv 
has been found to decrease renal vascular resistance 
and improve renal hemodynamics by improving RBF 
and GFR [17]. Other renoprotective effects of Carv 
were found to be independent of its vasodilatory effect 
rather than its antioxidant and antiproliferative 
properties as well as its capability to reduce 
expression of profibrotic factors [18]. 

Nebivolol (Nebi) is a third generation selective 
β1-adrenergic receptor blocker with vasodilator 
properties mediated by a direct stimulatory effect on 
the endothelial nitric oxide synthase (eNOS) (L-
arginine-NO pathway) [19]. Nebi has also been shown 
to reduce the expression and protein levels of 
molecules involved in adhesion, inflammation, 
hypertension, and vascular remodelling that are 
induced by oxidative stress [20]. Treatment with Nebi 
has been shown to decrease renal fibrosis and 
glomerular injury as well as improving endothelial 
dysfunction. These effects have been attributed to 
vasodilatation, reduction in oxidative stress in addition 
to the enhancement of NO bioavailability [21]. 

Taken together, these pharmacological 
properties of both drugs, Carv and Nebi, with their 
renoprotective effects could be of potential interest in 
patients with renovascular diseases such as RM-
induced ARF. For that, the present study was 
performed to investigate the possible protective 
effects of them against an RM-mimicking Gly-induced 
ARF in rats.  

 

 

Material and Methods 

 

Animals 

Adult male Wistar rats weighing 150-200 g 
were utilised in the present study. Standard food 
pellets and tap water were supplied ad libitum unless 
otherwise stated. Animals and food pellets were 
obtained from the animal house colony of the National 
Research Center (NRC) (Cairo, Egypt). All the animal 
experiments were carried out in accordance with 
guidelines evaluated and approved by the ethics 
committee of NRC (Cairo, Egypt). 

 

Drugs 

Carv and Nebi were obtained from Sigma-
Aldrich (USA). They were available as a powder, and 
used in the current study at doses of 2.5 mg/kg, po 
[22] and 10 mg/kg, po [23], respectively. Drugs were 

freshly prepared at the beginning of each experiment 
by being suspended in distilled water and volumes 
were adjusted so each rat received 1 ml 
suspension/100 g body weight. All other chemicals 
used were of the highest purity available.  

 

Experimental Design 

RM-induced ARF in rats was induced using a 
single dose of hypertonic glycerol (Gly) solution (50% 
v/v in sterile saline) following 24 h of dehydration [24]. 
Animals were randomly allocated into four groups; 
each group consisted of 10 rats. The rats received an 
injection of Gly solution (8 ml/kg, i.m.) or equal volume 
of saline for animals of the 1

st
 group, which served as 

the normal control. The injected volume was divided 
equally between the two hind limbs. Administration of 
drugs was carried out daily for 3 successive days, 
starting 60 min prior to the Gly injection. The first 2 
groups, normal and RM-ARF groups, received saline 
orally, and the other 2 groups received Carv (2.5 
mg/kg/d, po) and Nebi (10 mg/kg/d, po), respectively. 
Animals were allowed free access to food and tap 
water during the course of the experiment, while rats 
of the last 3 groups were deprived of drinking water 
for 24 h before the Gly administration. 

 

Assessment of locomotor activity 

On day 0 and 1 h following the last drug 
administration, locomotor activity was measured by 
detecting rat movements using grid floor activity cage 
(Model no. 7430, Ugo-Basile, Italy). Interruptions of 
infrared beams were automatically detected during a 
10 min test session. Beam interruption information 
was processed in the activity cage software to provide 
an index of horizontal movements. Rats were 
acclimatised for 1 h to the test room, before placing 
the animal in the activity cage (exposure) [25]. The 
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basal activity counts of rats were pretested for a 15 
min interval the day before the experiment to 
habituate them to the apparatus; they were adapted 
for 5 min and the basal activity counts were then 
recorded for 10 min [26]. 

 

Systolic Blood Pressure (SBP) 
Measurement 

Blood pressure was measured non-invasively 
on day 0 and 1 h following the last drug administration 
using tail-cuff technique attached to blood pressure 
recorder (UGO BASILE 58000, Italy). 

 

Urine and serum biochemical analysis 

On day 2, urine samples were collected from 
animals of all groups through the housing in individual 
metabolic cages for 24 h for estimation of urinary total 
protein (UTP) using commercial reagent kit (Stanbio, 
USA). Blood samples were withdrawn via the retro-
orbital plexus under ether anaesthesia from all rats on 
day 3, after 1 h of the last drug administration. The 
serum was isolated for estimation of blood urea 
nitrogen (BUN), serum creatinine (SCr), potassium 
(K

+
) and sodium (Na

+
) levels, using specific 

commercial kits, (Stanbio, USA), (Quimica Clinica 
Aplicada S.A., Spain), (Quimica Clinica Aplicada S.A., 
Spain), and (Teco Diagnostics, USA), respectively. 

 

Renal tissue biochemical and 
histopathological analysis 

Directly after collecting the blood samples, 
rats were sacrificed by cervical dislocation under ether 
anaesthesia and both kidneys were isolated. The right 
kidneys were rinsed in chilled 0.9 % NaCl (pH 7.4) 
then homogenised. The homogenates were used for 
estimation of kidney contents of lipid peroxides 
measured as malondialdehyde (MDA) according to 
Ruiz-Larrea et al. [27], reduced glutathione (GSH) 
according to [40] and NOx (nitrite and nitrate, stable 
metabolites of NO) using commercial reagent kit 
(Cayman chemical company, Germany). 

The left kidneys from all groups were 
removed and fixed in 10% neutral buffered formal 
saline for 72 h at least. All the specimens were 
washed in tap water for half an hour and then 
dehydrated in ascending grades of alcohol, cleared in 
xylene and embedded in soft paraffin. Paraffin 

sections of 5 m thick were stained with haematoxylin 
and eosin (H&E) [28], for histopathological 
examination. Images were captured and processed 
using Adobe Photoshop version

 
8.0. 

 

Statistical Analysis 

All the values are presented as means ± 

standard error of the means (SEM). Comparisons 
between different groups were carried out using one-
way analysis of variance (ANOVA) followed by Tukey 
HSD test for multiple comparisons [29]. Graphpad 
Prism software, version 5 was used to carry out these 
statistical tests. For locomotor activity, square root 
transformed percent was calculated [30], while 
Statistica version 7 was used for two-way ANOVA 
followed by Tukey HSD as multiple comparison tests 
for blood pressure analysis. The difference was 
considered significant when p ˂ 0.05.  

 

 

Results 

 

Locomotor activity of rats  

 Gly model of RM-induced ARF markedly 
decreased the basal locomotor activity on day 3 of Gly 
administration, compared with normal group. 
Pretreatment with Carv (2.5 mg/kg) and Nebi (10 
mg/kg) led to a significant protection in locomotor 
activity on day 3 from Gly administration compared to 
ARF group (Table 1).  

Table 1: Locomotor activity 

       Parameter 
 
 
Groups 

Locomotor activity 

Count/10 min 
Percentage of 
basal activity 

Square-root- 
transformed % of 

basal activity 

Day 0 Day 3 Day 3 / Day 0 Day 3 

Saline 271.50 ± 8.08 199.33 ± 5.11 73% 0.96
b 
± 0.02 

Gly 172.10 ± 9.23 28.90 ± 2.19 17% 0.41
a 
± 0.02 

Gly-Carv 178.30 ± 8.27 116.90 ± 6.73 65% 0.81
ab 

± 0.03 
Gly-Nebi 187.80 ± 16.57 113.50 ± 7.14 60% 0.80

ab 
± 0.04 

Saline, rats treated with saline and considered as normal rats; Gly, rats treated with 
glycerol; Gly-Carv, rats treated with glycerol and carvedilol; Gly-Nebi, rats treated with 
glycerol and nebivolol. Data are presented as mean ± SE, n=10. 

a
 Significantly different 

from Saline; p ˂ 0.05. 
b 
Significantly different from Gly; p ˂ 0.05. 

 

Systolic blood pressure 

  Gly markedly increased the basal SBP of rats 
on day 3. However, pretreatment of rats with Carv and 
Nebi significantly protected against this Gly-induced 
elevation of SBP (Fig. 1).  

 
Figure 1: Systolic blood pressure. Saline, rats treated with saline 
and considered as normal rats; Gly, rats treated with glycerol; Gly-
Carv, rats treated with glycerol and carvedilol; Gly-Nebi, rats treated 
with glycerol and nebivolol. Data are presented as mean ± SE, 
n=10. a Significantly different from Saline; p ˂ 0.05. b Significantly 
different from Gly; p ˂ 0.05 
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Urine and serum biochemical analysis 

Induction of ARF in rats by a single dose of Gly 
markedly increased the normal UTP on day 2 of Gly 
administration and increased SCr and BUN levels on 
day 3. A marked decrease in normal Na

+
 level and 

increase in K
+
 level were also observed on day 3. 

Pretreatment of rats with Carv and Nebi preserved the 
normal levels of UTP, SCr, BUN, Na

+
, and K

+
 (Table 

2).  

Table 2: Levels of urine total protein, serum creatinine, blood 
urea nitrogen, serum sodium and serum potassium 

Parameters 
Groups 

UTP 
(mg/dl) 

SCr 
(mg/dl) 

BUN 
(mg/dl) 

Na+ 
(mEq/l) 

K+ 
(mmol/l) 

Saline 30.11b ± 2.48 0.48b ± 0.01 21.38b ± 0.95 147.65b ± 1.86 3.79b ± 0.09 
Gly 156.08a ± 14.34 3.75a ± 0.25 49.10a ± 2.03 122.03a ± 2.36 7.17a ± 0.24 
Gly-Carv 53.58b ± 3.95 0.96b ± 0.09 21.97b ± 1.47 140.56b ± 2.36 4.10b  ± 0.25 
Gly-Nebi 53.14b ± 3.73 1.06b ± 0.09 22.14b ± 1.41 140.63b ± 2.72 4.19b ± 0.17 

Saline, rats treated with saline and considered as normal rats; Gly, rats treated with 
glycerol; Gly-Carv, rats treated with glycerol and carvedilol; Gly-Nebi, rats treated with 
glycerol and nebivolol; UTP, urine total protein; SCr, serum creatinine; BUN, blood urea 
nitrogen; Na

+
, serum sodium; K

+
, serum potassium. Data are presented as mean ± SE, 

n=10. 
a
 Significantly different from Saline; p ˂ 0.05. 

b 
Significantly different from Gly; p ˂ 

0.05. 

 

Renal tissue biochemical analysis 

Induction of ARF in rats using Gly markedly 
increased the normal renal MDA level by 86% and 
decreased GSH and NOx levels by 83% and 44%, 
respectively. Pretreatment of rats with Carv or Nebi 
conserved the normal renal levels of MDA and GSH. 
Moreover, a marked protection of kidney NOx level 
was also detected; this protection was more 
significant in the group treated with Nebi rather than 
Carv (Fig. 2).  

 
Figure 2: Kidney contents of malondialdehyde, reduced glutathione 
and nitric oxide. Saline, rats treated with saline and considered as 
normal rats; Gly, rats treated with glycerol; Gly-Carv, rats treated 
with glycerol and carvedilol; Gly-Nebi, rats treated with glycerol and 
nebivolol; MDA, malondialdehyde; GSH, reduced glutathione;  NOx, 
nitrite and nitrate, stable metabolites of NO. Data are presented as 
mean ± SE, n=10. a Significantly different from Saline; p ˂ 0.05. b 
Significantly different from Gly; p ˂ 0.05. c Significantly different 
from Gly-Carv; p ˂ 0.05 

 

Histopathological features of the renal 
tissues 

The renal tissue of the normal rats showed 
normal glomeruli formed of a tuft of capillaries 
enclosed in Bowman’s capsule and separated from it 
by the urinary space. Two types of tubules were also 
observed, proximal convoluted tubules with their 

brush borders and distal convoluted tubules (Fig. 3. A 
& B). In the rat sacrificed 72 h following Gly 
administration, a marked vacuolar degeneration in 
proximal tubules with discontinuity of the brush border 
as well as a widening of urinary space of glomeruli 
were observed (Fig. 3. C). In addition, a marked 
decrease in the height of the lining epithelium of distal 
tubules and widening of their lumen are also noticed 
(Fig. 3. D). On the other hand, the renal tissues of a 
rat with Gly-induced ARF that were pretreated with 
Carv showed a significant decrease in vacuolar 
degeneration induced by Gly in proximal tubules, and 
the distal tubules showed an increase in the height of 
their lining epithelium with no signs of vacuolar 
degeneration. The glomeruli appeared more or less 
normal (Fig. 3. E). the renal sections of rats treated 
with Nebi-Gly showed the persistence of the Gly-
induced vacuolar degeneration, especially in proximal 
tubules. However, the lumens of the distal convoluted 
tubules were less dilated if compared to the Gly-
treated group, while the urinary space appeared more 
or less normal (Fig. 3. F). 

 

Figure 3: Histopathological features of the renal tissues. 
Photomicrographs of renal sections from rats treated with the 
following: Saline (A) & (B) show normal glomeruli (G) enclosed in 
Bowman’s capsule and separated from it by the urinary space 
(arrow), proximal convoluted tubules (P) with their brush borders 
(arrowhead), and distal convoluted tubules (D); Gly (C & D) show 
marked vacuolar degeneration in proximal tubules with discontinuity 
of the brush border (arrow), widening of urinary space, and a 
marked decrease in the height of the lining epithelium of distal 
tubules with widening of their lumen (arrowhead); Gly-Carv (E) 
shows a significant decrease in vacuolar degeneration in proximal 
tubules (arrow), an increase in the height of the lining epithelium of 
the distal tubules with no signs of vacuolar degeneration 
(arrowhead), and a normal glomeruli; Gly-Nebi (F) shows the 
persistence of the Gly-induced vacuolar degeneration, especially in 
proximal tubules, (arrow in the left part of the figure), less dilated 
lumens of distal convoluted tubules, and a normal urinary space 
(arrowhead in the right part of the figure). (H & E X 200) 
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Discussion 
 

Induction of RM-mimicking ARF in rats, in the 
current study, with Gly that was evidenced by the 
impairment of the kidney function biomarkers and 
confirmed by the histopathological findings is in 
accordance with other studies reported that the acute 
volume depletion model of Gly-ARF induces a closely 
related syndrome to the RM-ARF in human beings 
[31]. Renal vasoconstriction and hypoperfusion have 
been suspected to play a major role in the 
pathogenesis of this model [32].  

Several potential mechanisms may contribute 
to this renal vasoconstriction. Muscle necrosis creates 
a dramatic fluid third spacing, leading to intravascular 
volume depletion and hypotension; this impairs the 
renal perfusion and causes a severe renal ischemia 
and tubular dysfunction [4]. The decreased serum 
Na

+
 level observed in the current Gly model of RM-

ARF, and before [33], indicated this tubular 
dysfunction with a decreased Na

+
 reabsorption. 

However, a significant increase in serum Na
+
 levels 

was reported in other studies [34, 35]. This may be 
due to acute tubular necrosis that could lead to a 
decrease in the number of functioning nephrons. This 
effect may trigger multiple adaptive processes in the 
hyper-functioning remaining nephrons, most notably 
the augmented rates of Na

+
 reabsorption that lead to 

hypernatremia. On the other hand, the observed 
increase in the serum K

+
 level in the present Gly 

model of RM-ARF, which is correspondingly reported 
previously [33, 36], could be explained by the direct 
release of the intracellular K

+
 from the damaged 

muscles [37]. Remarkably, this hyperkalemia has not 
been observed in other studies using different models 
of ARF rather than RM-ARF [35, 38]. The 
pathogenesis of Gly-induced RM-ARF can also 
involve Mb release from the damaged muscles that 
facilitates the production of reactive oxygen species 
(ROS) [10]. Oxidative stress has been found to cause 
renal damage [39]. It promotes the formation of a 
variety of vasoactive mediators that can affect the 
renal function directly by causing renal 
vasoconstriction and thus reduce the GFR [40]. In the 
present study, induction of renal oxidative stress by 
Gly was demonstrated clearly by a significant increase 
in the normal renal MDA and decrease in GSH 
contents. A similar pattern was recorded by many 
studies [41, 42]. The increased tissue levels of ROS 
can also oxidize the locally released NO and 
diminishes its bioactivity [43]. Correspondingly, a 
significant decrease in the normal renal tissue content 
of NOx was demonstrated in the present Gly-ARF 
model, a result that is in line with other studies [44, 
45].  

The current Gly-induced RM-ARF was 
accompanied with a significant decrease in the normal 
locomotor activity of rats. It has been found that renal 
failure results in an accumulation of numerous organic 
substances that possibly act as neurotoxins and result 

in a development of a case that is known as uremic 
encephalopathy [46]. Uremic encephalopathy is 
associated with a generalised decrease in brain 
energy use, and thus a decrease in the locomotor 
activity [46].  

Moreover, a significant increase in the SBP 
was also observed in the current Gly-ARF model. A 
similar finding was observed with gentamicin-induced 
ARF model [47]. Renal failure reduces the afferent 
glomerular arteriolar pressure, leading to the 
activation of the renin-angiotensin system, leading to 
hypertension [48]. Co-treatment of rats with either 
Carv or Nebi showed a significant protective effect 
against the current Gly-induced RM-ARF model. This 
observed renoprotective effect is in agreement with 
the findings of studies that used Carv or Nebi as a 
protective agent against other models of ARF in which 
restoration of the normal levels of renal function 
biomarkers was reported [49, 50]. 

The significant attenuation of Gly-induced 
oxidative stress in the rats treated with Carv or Nebi 
indicates that antioxidant pathway played a role in the 
renoprotective effects of both drugs. Many studies also 
reported this antioxidant effect of Carv and Nebi [49, 
51]. Carv has been found to scavenge oxygen 
radicals and inhibit their release from activated 
neutrophils [52, 53]. It was found to accumulate in 
specific plasma membrane sites allowing it to 
approach the site of fatty acid side chain unsaturation 
where lipid peroxidation is thought to occur; this 
explains its high potency as an antioxidant [54]. On 
the other hand, Nebi has vasodilating properties 
mediated by direct stimulation of eNOS, thereby 
increasing the availability of NO [19]. It has been 
shown that NO donors can scavenge ROS by the 
NADPH oxidase [55].  

The significant improvement of the serum Na
+
 

and K
+
 levels observed in Gly-Carv and Gly-Nebi as 

compared to Gly group indicated a protective effect of 
Carv and Nebi against Gly-induced hyponatremia and 
hyperkalemia. In addition, adrenergic β-blockade 
would increase proximal Na

+
 reabsorption [56], 

contributing to the drugs-induced hypernatremia. 
Correspondingly, in the previous study, Nebi, in 
combination with hydrochlorothiazide, reduced the 
Na

+ 
clearance [57]. On the contrary, Rodriguez-Perez 

et al. [58], and Greven and Gabriels [59] reported that 
Carv and Nebi, respectively, produced a significant 
natriuresis followed by hyponatremia in rats with 
severe nephrosclerosis. This natriuresis was 
attributed to a compensatory renal mechanism due to 
an improvement of GFR produced by those drugs, 
which in turn increased urinary excretion of Na

+
 and 

fluids. On the other hand, the antioxidant activities of 
Carv and Nebi could explain the reversal of ROS-
induced hyperkalemia that resulted from the loss of 
intracellular K

+
 due to the increasing cell membrane 

permeability by membrane lipids peroxidation [60, 61]. 
In addition, Carv by having a α1-adrenergic blocking 
activity can retain K

+
 intracellularly, contributing to 
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hypokalemia induced by Carv [62]. On the contrary, it 
has been suggested that β-adrenergic receptor 
antagonism could suppress the renin-angiotensin 
aldosterone system (RAAS), by inhibiting renin 
secretion, hence, predisposing patients to K

+
 retention 

[63]. 

In addition to those observed renoprotective 
effects of Carv and Nebi that consequently caused an 
improvement of the locomotor activity of rats, both 
have been reported to have a direct neuroprotective 
effect [64-66]. Carv protected against 3-nitropropionic 
acid induced behavioural alterations in rats [67], and 
Nebi improved the neurological status and the hind limb 
motor function in a spinal cord ischemia/reperfusion injury 
model in rabbits [65, 66]. Therefore, this improvement in 
the locomotor activity demonstrated in the current 
study could be up to a point due to a direct 
neuroprotective effect against uremic encephalopathy. 
Similarly, the protective effect of Carv and Nebi 
against Gly-induced SBP-elevation could be 
accounted partly for the observed renoprotective 
effect of those treatments and also to their renowned 
direct antihypertensive effects [68, 69]  

The present data revealed that animals 
treated with Carv or Nebi showed a significant 
increase in renal NOx content as compared to Gly 
group; this protection was more significant in the 
group treated with Nebi rather than Carv. 
Correspondingly, previous studies demonstrated that 
Carv and Nebi increased NO content [70-74]. 

Carv effects have been found to be blocked 
by the inhibition of eNOS enzyme using L-NAME [70]. 
This suggests that Carv’s actions are largely NO-
mediated. Moreover, this might explain the current 
observed Carv-induced rise in renal NO content and 
suggests it to be dependent on stimulation of intact 
eNOS. The Nebi-induced elevation of NO content was 
more significant than that of Carv because Nebi can 
increase NO bioavailability by, at least, two 
mechanisms: by increasing NOS activity [75], or, 
under conditions of oxidative stress, by reducing O2

-
 

generation and inhibiting eNOS uncoupling and, 
therefore, NO inactivation [76]. 

NO exerts a protective role against renal 
damage in several animal models of kidney disease 
as well as in human chronic renal failure. It promotes 
the increase of RBF and exerts antigrowth and 
antiproliferative effects on vascular smooth muscle 
[77]. It also plays an important role in regulating renal 
hemodynamic and functions [78]. Interestingly, Maree 
et al. [79] indicated that NOS inhibition worsens Gly-
induced ARF model, while NO supplementation 
protects against it. 

In conclusion, the present study revealed that 
treatment of rats with Carv (2.5 mg/kg/day, po) or 
Nebi (10 mg/kg, po) protected against renal damage 
involved in Gly-induced RM-mimicking ARF. The 
findings demonstrated the involvement of the 

antioxidant and NO releasing properties of both drugs 
and suggested their involvement in this renoprotective 
effect. 
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Abstract  

AIM: This study evaluated the curative potential of Crinum giganteum in the treatment of 
schizophrenia using an NMDA-receptor antagonist-induced schizophrenic Wistar rat model.  

METHODS: Twenty-five adult Wistar rats of both sexes of average weights 180 g were divided into 
two groups: control and schizophrenic rat models. The controls received 0.1 ml of 0. 9% saline, 
while schizophrenia was induced in models using 25 mg/kg of ketamine hydrochloride (i.p.) for 7 
days. On the 8 day models were divided into group’s k1, k2, k3 and k4 of 5 rats each. K1 and the 
controls were sacrificed then, groups k2 and k3 were treated with 5 mg/kg and 10 mg/kg aqueous 
leaf extract of Crinum giganteum while, k4 (standard) received 25 mg/kg of chlorpromazine orally 
for 28 days. Amygdala were harvested, processed and stained with Haematoxylin and Eosin (H &E) 
stain, Neuron-specific enolase (NSE) marker was also used to monitor the curative effect on the 
amygdala.  

RESULTS: Degenerative changes and increased NSE immunoreactivity were observed in the 
untreated models. Extract-treated models showed normal amygdala and negative NSE 
immunoreactivity while chlorpromazine treated models revealed decreased NSE immunoreactivity. 

CONCLUSION: Crinum giganteum extracts exhibits better curative effect than the standard 
antipsychotic agent. 

 

 

 

 

 

 

Introduction 

 

In the last three decades, herbal agents have 
gained popularity and increased patronage due to 
their folklore use in the management of some disease 
conditions. The world health organisation (WHO) 
indices showed that 1% of the world population 
depend on herbal agents in the treatment of diseases 
including mental disorders such as schizophrenia [1].  

Schizophrenia disturbs thought processes, 
emotions and regulatory mechanisms involved in the 
secretion of neurotransmitters: dopamine, serotonin, 

acetylcholine and glutamate in the limbic areas [2, 3].  

The most widely researched are the 
dopamine hypotheses which implicated diminished 
secretion of dopamine neurotransmitter in the 
neurochemistry of schizophrenia [4-8]. However, the 
glutamate hypothesis of schizophrenia posits 
dysfunction of the N-methyl-D-aspartate (NMDA) 
glutamate receptor in schizophrenia. The NMDA 
receptors are a major subtype of glutamate receptors 
and mediate slow excitatory postsynaptic potentials 
(EPSPs). These slow EPSPs are considered critical 
for the proper expression of complex behaviours, such 
as associative learning, working memory, behavioural 
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flexibility and attention which are impaired in 
schizophrenia [4, 5]. In early development, it aids the 
development of neural pathways whose malfunction 
may lead to susceptibility to schizophrenia [1].  

Evidence from basic and clinical researchers 
show that genes associated with the risk for 
schizophrenia influence the modulatory sites on the 
NMDA receptor or intracellular receptor interacting 
proteins that link glutamate receptors to signal 
transduction pathways [9]. A postmortem study 
reported changes in glutamate receptor binding, 
transcription, and subunit protein expression in the 
prefrontal cortex, thalamus, and hippocampus of 
subjects with schizophrenia [10]. Antagonists of the 
NMDA receptor elicit schizophrenic symptoms in 
recreational use or administration of a single low dose 
of such agents [11, 12]  

Phencyclidine (PCP) or ketamine produces 
"schizophrenia-like" symptoms that resemble positive 
(delusion and hallucination), negative (avolition, 
apathy, and blunted affect), and cognitive deficits in 
healthy individuals and rodents [4, 5, 13-16]. In 
addition, the NMDA glutamate receptor regulates the 
function of other neurotransmitter systems implicated 
in the pathophysiology of schizophrenia [17].  

In pharmacotherapy, dopamine transmitter is 
the target of most antipsychotic drugs for 
schizophrenia and NMDA receptor antagonist-induced 
schizophrenia [7]. Generally, antipsychotics are able 
to manage symptoms like delusion, hallucination and 
aggression [18-20]. They are still best described as 
control measures as they do not totally cure the 
mental disorders. Thence, agents that modulate 
glutamate via the NMDA receptors promise to be a 
treatment entity towards the discovery of better 
pharmacological target and agents that could treat 
schizophrenia besides dopamine.  

Crinum giganteum is a major herb used in the 
treatment of mental illnesses in some parts of Africa 
like Cameroun, Niger Republic and Nigeria. In Nigeria, 
it is predominantly used in northern where it called 
gadalli, Albacce Buru or Albacce Dawaddi [21]. 
Traditional medicine practitioners in the region have 
claimed that Crinum giganteum could cure 
schizophrenia and other mental condition [22]. It’s 
been known that herbal agents could have a toxic 
effect, lacks standard formulation and adequate 
dosing regimen [22]. To authenticate this claim, 
scientific evaluation of the plant is necessary; this 
study evaluates the curative potential of aqueous leaf 
extract of Crinum giganteum on the amygdala using a 
NMDA receptor antagonist to induce schizophrenia 
system in Wistar rats.  

This was aimed at ascertaining the curative 
effect using neuron-specific enolase (NSE) marker 
and comparing this property with a standard 
antipsychotic (chlorpromazine) agent.  

 

Materials and Methods 

 

Collection and authentication of plant 
materials 

The leaves were procured from the open 
market and identified by the curator Prof. Mrs M.O 
Nwosu of the Department of Plant Science and 
Biotechnology, University of Nigeria, Nsukka as 
Crinum giganteum. Herbarium sheet was prepared 
and a voucher specimen (UNH/13/401) was deposited 
at the herbarium of same Department.  

 

Preparation of plant extract 

The leaves were washed with distilled water 
and air-dried under shade for seven days. Thereafter, 
the leaves were pulverised into a fine powder, 100 
grammes of the dried leaf powder was placed in a 
beaker containing 500ml of distilled water. The 
mixture was heated on a hot plate with continuous 
stirring at 30 ºC -40ºC for 20 minutes. It was then 
allowed to cool and then filtered through mesh cloth. 
The filtrate (aqueous extract) was evaporated to a 
paste using a vacuum evaporator. This was 
transferred into a suitable container and kept in the 
refrigerator at low temperature (4 ºC) for the 
experiment. 

 

Animals and ethical concern 

Twenty-five (25) adult Wistar rats of both 
sexes of average weights 180 g were purchased from 
the animal house of the College of Medicine. The 
university of Nigeria, and housed at the animal facility 
of the same college. The animals were housed in 
netted iron cages in groups of five, fed with grower's 
mash and provided water ad libitum. The rats were 
maintained under laboratory conditions (temperature 
24±2 

o
C with relative humidity 60-70%, and 12-hour 

light-dark cycle). They were acclimatised for two 
weeks before the experiment. The experimental 
protocols and techniques used in the study were in 
accordance with accepted principles for laboratory 
animal use and care. The study was reviewed and 
approved by the University Health Research Ethics 
Committee with certificate number 
NKREC/05/01/2008B-FWA00002458-1RB00002323.  

 

Induction of schizophrenia in rat models  

Twenty (20) rats were induced using 25 
mg/kg ketamine hydrochloride (a NMDA receptor 
antagonist) per body weight, intraperitoneal (i.p), for 7 
days. The control (group A) had 5 rats which received 
0.1ml 0.9% saline. The animals exhibited side to side 
head rocking and continuous staggering locomotion. 
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Treatment of animals and tissue 
processing 

On the 8 days, the ketamine group (n = 20) 
was divided into four groups (k1-k4). The control 
(group A) and group k1 (untreated model) were 
sacrificed same day. Groups k2 and k3 received 5 
mg/kg and 10 mg/kg of aqueous leaf extract of gadalli 
orally respectively, while group k4 received 25 mg/kg 
of chlorpromazine orally for 28 days. The rats were 
anaesthetized with 50 mg/kg thiopental sodium and 
aortic perfusion fixation with 4% paraformaldehyde 
was carried out. The brains were dissected out and 
further fixed in 4% paraformaldehyde overnight, 
amygdala was harvested. Fixed tissues were 
dehydrated in ascending grades of ethanol (50%, 
70%, 90% and 100%), cleared in xylene and 
embedded in paraffin wax. Serial sections of 10µm 
thick were obtained using a rotatory microtome. Part 
of the paraffinized sections was stained using 
haematoxylin and eosin (H &E) and the rest were 
used for the immunohistochemical study.  

 

Immunohistochemical demonstration of 
NSE 

The Avidin-Biotin Complex (ABC) method 
also referred to the Avidin-biotin Immunoperoxidase 
method was used. Paraffin processed tissues were 
sectioned at 2 microns on the rotary microtome and 
placed on the hot plate at 70 degrees for at least 
1hour. Sections were brought down to water by 
passing the on 2 changes of xylene, then 3 changes 
of descending grades of alcohol (100%, 90%, 70% 
and 50%) and finally to water. Antigen retrieval was 
performed on the sections by heating them in a citric 
acid solution of PH 6.0 using the microwave at power 
100v for 15 minutes. The sections were equilibrated 
gradually with cool water to displace the hot citric acid 
for at least 5 minutes for the section to cool. 
Peroxidase blocking was done on the sections by 
simply covering sections with 3% hydrogen peroxide 
for 15 mins. Sections were then washed with 
phosphate-buffered saline (PBS) and protein blocking 
was performed using avidin for 15 mins. Sections 
were washed again with PBS and endogenous biotin 
in tissues was blocked using biotin for 15 mins.  

After washing with PBS sections were 
incubated with the respective diluted primary antibody 
NSE antibody (diluted 1:100) for 60 mins. Excess 
antibodies were washed off with PBS and a 
secondary antibody (LINK) was applied on the section 
for 15 min. Sections were washed and the (LABEL) 
which is the horseradish peroxidase (HRP) was 
applied on all sections for 15mins. A working DAB (3, 
3’-diaminobenzidine) solution was made up by mixing 
1 drop (20 microns) of the DAB chromogen to 1ml of 
the DAB substrate. This working solution was applied 
on sections after washing off the HRP with PBS for at 
least 5mins. The brown reactions begin to appear at 
this moment especially for positive targets. Excess 

DAB solution and precipitate were washed off with 
water. Sections were counterstained with 
Haematoxylin solution for at least 2 mins and blued 
briefly. Sections were dehydrated in alcohol, cleared 
in xylene and mounted in DPX. 

 

 

Results  

We can see from the Figure 1 that sections of 
amygdala of rats (a) control (0.1ml saline) shows 
normal neurons, (b) untreated schizophrenic model 
(25 mg/kg ketamine) shows cytoplasmic vacuolations, 
(c) and (d) schizophrenic models treated with 5 mg/kg 
and 10 mg/kg of ethanolic leaf extract of Crinum 
giganteum shows  normal neurons respectively, and 
(e) schizophrenic model treated with 25 mg/kg of 
chlorpromazine shows relatively normal neuron. 

 

Figure 1: Sections of amygdala of rats (a) control (0.1ml saline), (b) 
untreated schizophrenic model (25 mg/kg ketamine), (c) and (d) 
schizophrenic models treated with 5 mg/kg and 10 mg/kg of 
ethanolic leaf extract of Crinum giganteum, and (e) schizophrenic 
model treated with 25 mg/kg of chlorpromazine.Arrows. (H&E) x 
200 

Sections of amygdala of rats (a) control (0.1ml 
saline) show negative immunoreactivity, (b) untreated 
schizophrenic model (25 mg/kg ketamine) shows 
positive NSE immunoreactivity, (c) and (d) 
schizophrenic models treated with 5 mg/kg and 10 
mg/kg of ethanolic leaf extract of Crinum giganteum 
shows NSE negative immunoreactivity respectively, 
and (e) schizophrenic model treated with 25 mg/kg of 
chlorpromazine shows positive NSE immunoreactivity 
(Figure 2).  

 

Figure 2: Sections of amygdala of rats (a) control (0.1ml saline), (b) 
untreated schizophrenic model (25 mg/kg ketamine), (c) and (d) 

schizophrenic models treated with 5 mg/kg and 10 mg/kg of ethanolic leaf 
extract of Crinum giganteum, and (e) schizophrenic model treated with 25 

mg/kg of chlorpromazine. NSE x 200 
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Discussion 

 

In this study, ketamine-induced neuronal 
damage was characterised by cytoplasmic 
vacuolation and eccentric nuclei. Ketamine induction 
of vacuolation and neuronal cell death in rodents has 
been established [7, 23, 24]. This is possible 
considering the mechanisms propounded from 
previous studies via inhibition or antagonism of N-
Methyl-D- Aspartate (NMDA) receptors [23, 24].  

Compensatory upregulation of NMDA 
receptor expression, which is tied to the toxic influx of 
calcium and elevated reactive oxygen species (ROS) 
generation and neuronal cell death [25, 26]. Another 
mechanism involves blockade of an excitatory NMDA 
glutamate receptor on the GABA neurones, which 
could trigger decrease GABA release and activate 
compensatory increase blood flow and metabolism 
[27]. Ketamine neurotoxicity also triggers induction of 
heat shock proteins (Hsp70) and denaturation of 
intracellular proteins in pyramidal neurones [27-29]  

The neuronal damage (ketamine 
neurotoxicity) observed in the untreated schizophrenic 
models was attenuated by treatment with the varying 
doses of the extract of crinum giganteum. Meanwhile, 
the standard antipsychotic treatment showed relatively 
normal neurone which was less prominent compared 
to the extract treatment. Their potential or degree of 
the effects can further be deduced from the NSE 
immunoreactivities. 

Neuron-specific enolase (NSE) is expressed 
in all neuronal cell types, its detection has been used 
to identify neuronal cells and monitor disease 
progress in the CNS [30]. The untreated 
schizophrenic rat models showed positive and 
increased expression of NSE which confirms the 
neuronal damage earlier reported in the group. This 
was consistent with increased NSE levels seen in 
acute neuronal injury in the area of the brain [31]. The 
negative NSE immunoreactivity in the extract treated 
groups and the verisimilitude with the control attest to 
that fact that ketamine effect was reversed and the 
amygdala integrity was restored. However, curative 
effect of the standard antipsychotic treatment 
(chlorpromazine) was less compared to the extract 
treatment going by the positive but decreased NSE 
immunoreactivity.  

We attributed the effect of the extract to the 
phytochemicals present in the aqueous leaf extract of 
crinum giganteum such as alkaloids, saponins and 
glycosides. Saponins generally exhibit antioxidant 
activity and ginsenosides saponins are known to 
foster neurogenesis [23, 32]. Similarly, glycosides 
possess neuroprotective effect [33, 34], which must 
have played a role in the reversal effect of the extract. 
The activities of these phytochemicals in the extract 
have conferred neuroprotective effects by attenuating 

effect of the NMDA receptor antagonist (ketamine) in 
the treated schizophrenic rat models. 
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Abstract  

BACKGROUND: Overweight/obesity is a multi-factorial problem, which results from rapidly 
changing social, economic, and physical environments that have led to an energy imbalance.  

AIM: To identify the association between childhood overweight/obesity and some socio-
demographic risk factors, as parental age, body mass index (BMI), education and occupation, 
family size and residence (urban/rural).  

SUBJECTS AND METHODS: Cross-sectional study included 154 children of both sexes; aged 5-
18 years; with their parents; one of them was working at the National Research Centre and from 
their relatives and neighbours. Data was collected about the child birth weight, family size, parental 
ages, education, occupation and place of residence. Anthropometric measurements including 
weight, height, and body mass index (BMI) of children and their parents were conducted.  

RESULTS: Obesity was detected among 19.5% of children (BMI > 95th percentile), 75.3% of their 
mothers and 49.6% of their fathers (BMI > 30 Kg/m^2). While overweight was present in 11.0% of 
the children (BMI > 85th- <95 percentile), 16.9% of their mothers and 36.5% of their fathers (BMI > 
25-29.9 Kg/m^2). Child obesity was more prominent in urban than rural areas (21.3% versus 
12.5%) and among housewives (22.8%) than among working mothers (16%, p < 0.016). Child 
overweight was more common in rural than urban areas (12.5% versus 10.7%) and among children 
with high father education (20%). Child BMI had significant positive correlations only with the child 
age, parental ages and BMIs, and family size. In spite of that, parental BMIs had significant positive 
correlations with each other and with family size, and significant negative correlations with maternal 
education and occupation and paternal education.  

CONCLUSION: Childhood obesity and overweight were more prominent in urban than rural areas, 
among children with non-working housewives mothers and highly educated fathers (college or 
above). Parental education and occupation had an indirect significant effect on child BMI through 
their significant effect on parental BMIs. 

 

 

Introduction 

 

An important goal in addressing the global 
obesity epidemic is childhood obesity prevention [1]. 
In recent decades, the worldwide obesity epidemic is 
increasing at an alarming rate in childhood and can be 
observed in developing countries, which have shown 
an increase in the prevalence of childhood obesity [2]. 

Obesity is an established "risk factor" for 
several chronic diseases [3-5]. The World Health 

Organization [6] recognised obesity as a major public 
health epidemic.  

Obesity is a multi-factorial problem, because 
of rapidly changing social, economic, and physical 
environments that have led to an energy imbalance in 
the population through a dramatic reduction in 
physical activity [7-8] and changes in dietary patterns 
[9]. 

Parental and familial characteristics are 
presumed to have an impact on offspring's obesity 
status not only through shared genes but also through 
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shared environments that determine nutrition and 
physical activity patterns early in life, as well as 
through the interaction of both [10]. 

Chaparroand Koupil [11] through their study 
on three generations of Swedish men and women; to 
investigate the impact of parental educational 
trajectories on their adult offspring's 
overweight/obesity status; concluded that 
"Socioeconomic inequalities can have long-term 
consequences and impact the health of future 
generations. For overweight/obesity in their 
concurrent young cohorts, this inequality was not fully 
offset by an upward educational trajectory in their 
parent's generation". 

In Egypt, as in other parts of the world, the 
obesity epidemic affects a growing number of children 
and adolescents. A study among female adolescents 
showed that 35 percent of the girls were overweight 
and 13 percent were obese. Overweight was more 
prevalent in urban than in rural girls [12]. In the report 
of diet, nutrition and prevention of chronic non-
communicable diseases in Egyptian adolescents [13], 
it was found that about 20.5% of the adolescents were 
either overweight or obese with higher prevalence 
among urban than rural and females compared to 
males. In our previous study for assessment of the 
prevalence of metabolic syndrome among Egyptian 
school students suffering from obesity [14], the 
prevalence of obesity is 8.0% among 5798 Egyptian 
school students (26.4% were in the pre-pubertal 
period and 73.6% were in the pubertal period); 
however, the prevalence of overweight is 11%.  

So, the purpose of current research is to 
estimate overweight and obesity prevalence and to 
identify factors, particularly parental risk factors as 
age, BMI, education, occupation, and demographic 
factors as family size and residence (urban/rural), that 
might be associated with overweight and obesity in a 
sample of children and adolescents aged 5–18 y to 
propose adapted action.  

 

 

Subjects and Methods  

 

Sample  

This study was derived from a cross-sectional 
survey through a project funded by National Research 
Centre (NRC) Egypt, 2013-2016: entitled "Familiar 
Overweight and Obesity in Children and Adolescents: 
Diagnostic Clinical, Behavioral, Genetic and 
Biochemical Markers and Intervention" (10

th 
Research 

Plan of the NRC), after taking approval from Ethical 
Committee of NRC (Registration Number is 13/168). 

A total number of 154 child of both sexes (77 
males and 77 females) with their parents; one of them 
(mainly the mother) was working at the National 

Research Centre and from their relatives and 
neighbors; were chosen randomly from all categories 
of the workers to participate in the study after signing 
a written consent form of the Medical Ethical 
Committee of NRC. The age range of the children was 
between 5 and 18 years with a mean age was 10.83 + 
3.82. Participants were informed about the purpose of 
the study and their permission in the form of written 
consent was obtained.  

 

Methods  

Trained interviewers collected detailed 
questionnaire from the mothers. Anthropometric 
measurements including weight, height, and body 
mass index (BMI) of the children and their parents 
were conducted.  

 

Detailed questionnaire 

Data was collected by trained doctors about 
the child age in years; his/her birth weight in Kg., 
place of residence (urban/rural), family size (No. of 
persons in the family), parental (mothers and fathers) 
age, education and occupation. Parental education 
was classified into 3 grades: illiterate, precollege and 
college. Maternal occupation was graded as 
housewives or working mothers, while father´s 
occupation was graded as manual and non-manual 
workers.  

 

Anthropometric measurements  

Weight was measured using a commercial 
scale (Seca Scale, Germany) with accuracy up to 
nearest 100 g. The subjects were asked to remove 
their footwear and wear minimal clothes before 
weighing them. Standing body height was measured, 
to the nearest 0.1 cm by using Holtain Stadiometer 
with the shoulder in a relaxed position and arms 
hanging freely and without shoes. The scales were 
recalibrated after each measurement following the 
recommendations of the International Biological 
Program [15]. Body Mass Index (BMI) was calculated 
as body weight in kilogrammes/height in metere^2. 
Children BMI percentile was calculated specific for 
age and sex based on the Egyptian Growth Reference 
Charts [16]. A child with BMI below 85

th
 percentile was 

considered healthy weight, with BMI between 85
th
 

and95
th
 percentile overweight and those with BMI ≥ 

95
th
 percentile obese. While mothers or fathers with 

BMI below 25 Kg/m^2 were considered healthy 
weight, with BMI ≥ 25-29.9 Kg/m^2 overweight and 
with BMI ≥ 30 Kg/m^2 were considered obese. 

 

Statistical analysis  

Data were analysed using the Statistical 
Package for Social Sciences (SPSS/Windows Version 
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16, SPSS Inc., Chicago, IL, USA). Statistical 
significance was set at P < 0.05. Parametric data were 
expressed as mean + SD, while the non-parametric 
data (qualitative) were expressed as frequency 
distribution: numbers and percentage of the total. 
Comparisons between the different non-parametric 
variables were analysed using Chi- square test. 
Spearman´s correlation test was used to examine the 
association between child and parental BMI with the 
different variables under study. 

 

 

Results 
 

The distribution of the children and their 
parental BMI and some selected demographic 
variables was shown in Table 1. Obesity was detected 
among 19.5% of the children (their BMI > 95

th
 

percentile), 75.3% of their mothers and 49.6% of their 
fathers (BMI > 30 Kg/m^2). While overweight was 
present in 11.0% of the children (their BMI >85

th
-<95

th
 

percentile), 16.9% of their mothers and 36.5% of their 
fathers (BMI > 25-29.9 Kg/m^2).  

The majority of the children (79.2%) were 
living in urban areas. The family size ranged between 
2 up to 8 members in the family with a mean of 5.1 + 
1.12. Most of the mothers (65.1%) were non-working 
housewives, and 48.9% of the fathers were manual 
workers. College education or above was present in 
40.1% of the mothers and 45.9% of the fathers. 

Table 1: Descriptive characteristics of the study sample 

  Weight Status 
107 (69.5%) <85

th
  percentile Child BMI [N (%)]  

(N = 154) 17 (11.0%) 85
th
  to <95

th
   percentile 

30 (19.5%) .> 95
th
  percentile 

12 (7.8%) BMI < 25 Kg/m^2 Mother BMI [N (%)]  
(N = 154) 26 (16.9%) BMI 25-29.9 Kg/m^2 

116 (75.3%) BMI > 30 Kg/m^2 
19 (13.9%) BMI < 25 Kg/m^2 Father BMI [N (%)]  

(N = 137) 50 (36.5%) BMI 25-30 Kg/m^2 
68 (49.6%) BMI > 30 Kg/m^2 

  Child individual factors 
10.83 + 3.82 [5.1-18]  Child age years (Mean + SD[Range]) 

77 (50%) Boys [N(%)] Child sex 
77 (50%) Girls (%) 

2.94 + 0.57  Birth weight (mean + SD) 
   

  Family factors 
38.92 + 8.48 [24-59]  Maternal age years (mean + SD) 

33 (21.7% Illiterate Maternal Education 
58 (38.2%) Precollege 
61 (40.1%) Collage 

   
95 (65.1%) Housewife Maternal Occupation 
51 (34.9%) Working 

45.42 + 7.81 [30-60]  Father age years (mean + SD) 
23 (17.3%) Illiterate Father  Education 
49 (36.8%) Precollege 
61 (45.9%) Collage 
66 (48.9%) Manual Father Occupation135 
69 (51.1%) Non-Manual 

5.1 + 1.12 [2-8]  Family size (N=153) 
32 (20.8%) Rural Residence 

122 (79.2%) Urban 

 

The residence whether urban or rural was 
significantly related to the prevalence of obesity and 
overweight (Table 2), where obesity was more 
prominent in the urban areas (21.3% versus 12.5%) 
and overweight was more in rural areas (12.5% 

versus 10.7%). The maternal occupation had a 
significant effect on their childhood obesity, as obesity 
was more common among housewives (22.8%) than 
among working mothers (16%, p < 0.016).  

Table 2: Frequency of child obesity and overweight (%) by age, 
sex and socioeconomic characteristics 

Overweight (14) Obesity (29) N  Characteristics 

10 (10.3%) 17 (17.5%) 97 5-11 Age 
7 (12.3%) 13 (22.8%) 57 12-18  

0.467 0.456  P value  
     

10 (13%) 11 (14.3%) 77 Boys (%) Sex 
7 (9.1%) 19 (24.7%) 77 Girls (%)  

0.467 0.144  P value  
     

3 (9.1%) 9 (27.3%) 33 Illiterate Maternal Education 
5 (9.3%) 12 (22.2%) 54 Precollege 

8 (13.1%) 9 (14.8%) 61 Collage 
0.305 0.741  P value 

     
7 (7.6%) 21 (22.8%) 92 Housewife Maternal Occupation 
8 (16%) 8 (16%) 50 Working 
0.796 0.016*  P value 

     
1 (4.5%) (40.9%) 22 Illiterate Father  Education 
4 (8.5%) 9 (19.1%) 47 Precollege 
12 (20%) 8 (13.3%) 60 Collage 

0.003* 0.962  P value 
     

8 (12.9%) 13 (21%) 62 Manual Father Occupation 
9 (13%) 14 (20.3%) 69 Non-Manual 
0.808 0.847  P value 

 
 

4 (12.5%) 4 (12.5%) 32 Rural  Residence 
13 (10.7%) 26 (21.3%) 122 Urban  

0.029* 0.000**  P value  

 

Father education had also a significant effect 
on their childhood overweight, which was the most 
prominent among children with father education of 
college or above (20%), and the least percentage was 
detected among children with illiterate fathers (4.5%, p 
< 0.003). However, there was the insignificant effect of 
the child age or sex, maternal education or father 
occupation on the prevalence of their children obesity 
and overweight. 

Table 3: Correlation between child BMI and the other factors 

Variables Child BMI Number 

r p 

Child age 0.535** 0.000 145 
Birth weight 0.125 0.136 143 
Mother age 0.359** 0.000 145 
Mother BMI 0.302** 0.000 148 
Maternal Education -0.136 0.099 148 
Maternal Occupation 0.035 0.680 142 
Father age 0.291** 0.001 120 
Father BMI 0.227* 0.007 139 
Father Education -0.164 0.064 129 
Father Occupation -0.015 0.869 131 
Residence U/R  -0.115 0.160 150 
Family size 0.200* 0.015* 149 

 

Child BMI had significant positive correlations 
with the child age, parental ages and BMIs, and family 
size (Table 3). In addition, the parental education and 
occupation and the place of residence had 
insignificant correlations with child BMI.  

In spite of that, parental BMIs had significant 
positive correlations with each other and with family 
size and had significant negative correlations with 
maternal education and occupation and paternal 
education (Table 4). Moreover, Father BMI had 
significant negative correlations with father occupation 
and place of residence. 
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Table 4: Correlation between parental BMI and the other 
factors 

 Mother BMI Father BMI 
 r p r p 

Child age 0.089 0.281 0.095 0.267 
Birth weight 0.137 0.105 -0.043 0.630 
Mother age 0.063 0.443 0.075 0.382 
Mother BMI - - 0.359 0.000** 
Maternal Education -0.262 0.001** -0.254 0.002** 
Maternal Occupation -0.208 0.012* -0.206 0.016 
Father age 0.152 0.095 0.122 0.199 
Father BMI 0.359 0.000** - - 
Father Education - 0.388 0.000** -0.244 0.007** 
Father Occupation -0.089 0.304 -0.207 0.021* 
Residence U/R  0.094 0.248 -0.260 0.002** 
Family size 0.179 0.027* 0.196 0.020* 

 
 

Discussion 

 

Several factors may play an important role in 
explaining child obesity, including parental influence, 
food prices, access to fast food, environment, and 
opportunities for physical activities, school nutrition 
policies, and advertising. Yet, such ‘‘root causes’’ 
cannot always explain excess variance within regions 
or racial groups [17]. In recent years, one additional 
explanation for the persistent increase in obesity 
levels – and one that has received considerable 
attention– is the effect of parental risk factors as age, 
BMI, education, employment, and demographic 
factors as family size and residence (urban/rural). 

Current research aimed to investigate 
overweight and obesity prevalence and to identify 
factors, particularly parental risk factors and 
demographic factors as family size and residence 
(urban/rural), that might be associated with overweight 
and obesity in a sample of 154 child aged 5–18 y of 
both sexes, with their parents. Obesity was detected 
among 19.5% of the children, 75.3% of their mothers 
and 49.6% of their fathers. While overweight was 
present in 11.0 % of the children, 16.9% of their 
mothers and 36.5% of their fathers. The prevalence of 
overweight and obesity in this study was higher than 
that reported in previous Egyptian study conducted by 
Hafez et al. [18] who showed that the prevalence of 
overweight and obesity was 11% and 3.8%, 
respectively, among children attending government 
schools in Cairo. Hassan et al. [14]; in Giza; and El-
Shafie and his colleagues [19]; in Dakahlia; found that 
the prevalence of overweight and obesity was 11.5 
and 8.5%, respectively in primary school children. 

This variation might be partially attributed to 
the difference in standard curves used for BMI Z-
score classes. Nevertheless, this prevalence was 
higher than that reported in similar studies in UK and 
Brazil (8.7% and 4%) respectively [20]. 

Childhood obesity and overweight in the 
present study were more prominent in urban than 
rural areas, among children with non-working 
housewife mothers and highly educated fathers 
(college or above). In addition, they were positively 
correlated with child age, parental ages, BMIs and 

family size. Maternal and paternal BMIs recorded 
negative correlation with maternal education, 
occupation and paternal education; and positive 
correlation with each partner BMI and family size. 
Therefore, parental education and occupation had an 
indirect negative significant effect on child BMI 
through their significant effect on their parental BMIs. 

Reviewing literatures for current results: as 
regards BMI-Z score classes, Bahbah et al. [21] in 
their study of obesity and overweight in primary school 
children living in Menoufia governorate; Menouf 
district; revealed that the incidence of obesity was 
higher among urban than among rural children; which 
coincides with our results; and children attending 
private schools and of high socioeconomic levels were 
more obese. This variation could be attributed to 
dietary variation between urban and rural children.  

On the other hand, Koiralaa et al. [22] in their 
study on prevalence and factors associated with 
childhood overweight/obesity of private school 
children in Nepal found that children from families, 
having  ≤ 2 siblings, upper-class family and 
advantaged ethnic group and children who were of 
larger birth weight (> 4.0 kg) had a greater likelihood 
of being overweight/obese. 

Talat and  El Shahat [23]; in Urban Sharkia 
Governorate; Egypt; concluded that risk factors for 
overweight and obesity were high in low level of 
parent education. The students of illiterate fathers and 
mothers had the highest incidence of obesity while the 
students of university fathers and mothers had the 
lowest incidence of obesity. The relation between the 
level of father’s & mother’s education and obesity was 
found to be significant. However, childhood obesity 
and overweight in the present study were more 
prominent in highly educated fathers (college or 
above). 

Our study showed that parental education and 
occupation had an indirect negative significant effect 
on child BMI through their significant effect on their 
parental BMIs except father ´s education. As the 
highest prevalence of obesity was among children 
with low educated parents, since they are responsible 
for food selection for their children as well as their 
lifestyle activities. This agrees with several studies 
carried out in the developed countries which explain 
this association by the belief of low educated parents 
that overweight children are healthier than normal 
weight children. Therefore, they prefer high calories 
food which causes obesity in their children (Güven et 
al [24] in Turkey; Thibault et al [25] in France). Like 
our study, most studies carried out in developing 
countries revealed that the highest prevalence of 
obesity was among children with high educated 
parents due to parental style with low energy 
expenditure [(Matijasevich et al [20] in Brazil; 
Andegiorgish et al [26] in China). 

In addition, there was indirect significant 
association between obesity and fathers’ occupation 

http://www.sciencedirect.com/science/article/pii/S1110663815000610
http://www.sciencedirect.com/science/article/pii/S1110663815000610
http://www.sciencedirect.com/science/article/pii/S1110663815000610#b0075
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since the highest prevalence of obesity was among 
students of unskilled workers fathers while the lowest 
percentage was among students of professional 
fathers. This agrees with several Turkish and 
Australian studies which showed that "fathers’ 
socioeconomic status has an impact on the stable 
household habits, dietary values and physical activity" 
[27-28]. 

Results revealed an insignificant association 
between obesity and working status of the mother 
where obesity is significantly related to non-working 
housewife mothers; as obesity occurs due to 
unhealthy eating habits and sedentary lifestyle rather 
than working status of the mother. This goes parallel 
with Güven et al. [24], in Turkey. However, other 
studies in developing countries found a significant 
association between obesity and working status of the 
mother as the child is more likely to be overweight if 
his mother works more hours per week during 
childhood that impede young children’s access to 
healthy foods and physical activity [25, 29]. 

In conclusion, childhood obesity and 
overweight were more prominent in rural than urban 
areas, among children with non-working housewives 
mothers and highly educated fathers (college or 
above). Parental education and occupation had an 
indirect significant effect on child BMI through their 
significant effect on their parental BMIs. 
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Abstract  

BACKGROUND: Liver histology remains the gold standard for assessing non-alcoholic fatty liver 
disease (NAFLD). Noninvasive serological markers and radiological methods have been developed 
to evaluate steatosis to avoid biopsy.  

AIM: To put cutoff value for liver enzymes that could predict non-alcoholic steatohepatitis (NASH).  

PATIENTS AND METHODS: This study was conducted on 54 patients (with NAFLD diagnosed by 
the US). Patients were subjected to history, physical, anthropometric measurements, investigations 
including liver enzymes, abdominal US, and liver biopsy. According to biopsy results, patients were 
subdivided according to NASH development. Also, biopsy results were correlated to the levels of 
liver enzymes.  

RESULTS: Forty-seven patients who were suspected to have NAFLD by sonar were confirmed by 
biopsy. There was a significant correlation between steatosis degree in biopsy and sonar. 
Correlation study between steatosis in biopsy and ALT level showed highly significant positive 
correlation. Correlation study between steatosis in biopsy on one side & AST and GGT on the other 
side showed significant positive correlation. Cutoff value for detection of NASH using ALT & AST & 
and GGT were 50.5, 56, 60.5 respectively with sensitivity = 95.5, 90.5, 86.4 % and specificity = 
93.8, 100, 87.5%.  

CONCLUSION: Cut off values of liver enzymes can be combined with abdominal sonar to predict 
NASH. 

 

 

Introduction 

 

Non-alcoholic fatty liver disease (NAFLD) is 
one of the manifestations of metabolic syndrome, that 
include hypertension, diabetes, excess body fat 
around the waist or abnormal cholesterol levels that 
can predispose to heart disease, diabetes, and stroke 
[1]. 

The prevalence of NAFLD is very high in 
obese and overweight individuals. NAFLD spectrum 
ranges from simple fatty infiltration to more severe 
manifestations such as hepatocyte inflammation, 
hepatic fibrosis, and cirrhosis [2]. 

Liver biopsy is considered the best method for 
determining disease stage in NAFLD. A biopsy is not 
convenient for very large studies and especially for 
studying hepatic fibrosis progression as it is invasive. 
Moreover, histological assessment of NAFLD may 

cause sampling error and can result in 
misinterpretation of the fibrosis score especially in 
cases of insufficient specimen [3]. 

Ultrasound (US) is now the most widely used 
investigation for screening asymptomatic people with 
abnormal liver functions and suspected fatty liver [4]. 

Noninvasive serological markers may be used to 
assess steatosis and inflammation to avoid the need 
for biopsy [5]. In patients with NAFLD, serum 
Gamma-glutamyltransferase (GGT) is often raised 
and it has been linked to increased death rate [4]. 

Alanine aminotransferase (ALT) can be used as an 
indicator for liver injury. It is an important issue to 
differentiate simple steatosis from steatohepatitis 
because steatohepatitis has a progressive course and 
can cause liver failure [6]. 

The aim of this study was to evaluate liver 
enzymes and ultrasonic staging of hepatic steatosis 
as predictors for the severity of NAFLD, and trying to 
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put cutoff values for liver enzymes that could predict 

the development of non-alcoholic steatohepatitis 

(NASH). 

 

 

Patients and Methods 

 

This study was performed in Kasr El-Ainy 
hospital, Internal Medicine outpatient clinic over a 
period of 11 months on 54 obese subjects (BMI 
”body mass index” < 30 kg/m^2). They came 
complaining of dyspepsia, 17 patients (31.5 %), 
osteoarthritis, 15 patients (27.8 %), back pain, 12 

patients (22.2 %) and obesity, 10 patients (18.5 %). 

The selection of participants in this study was 
based on the following Inclusion criteria: 

1. All participants aged above 18 years. 

2. BMI above 30 kg/m^2. 

3. All patients showed a picture of bright liver 
± hepatomegaly on abdominal ultrasound.  

Exclusion criteria: 

1. Patients are known to be alcoholic. 

2. Patients are known to be positive for 
hepatitis C or B. 

3. Patients are known to be diabetic. 

Each patient was subjected to full medical 
history, full clinical examination, and anthropometric 
measurements (weight and height of each participant 
were measured while the participant was clothed only 
in a light gown, and the BMI was calculated as body 
weight in kilogram (kg) divided by height squared in 
meters “m” (Kg/m^2), also waist circumference `was 
measured midway between rib margin and the iliac 
crest in a standing position by the same examiner. 

Serum biochemistry profile (including serum 
levels of ALT, AST “aspartate transferase” and GGT) 
was done for every participant. 

Abdominal US was performed by the same 
operator using a Toshiba Apilo xv scanner equipped 
with a broadband 5.3 megahertz curved array probe 
to assess the presence of liver steatosis (bright liver). 
Liver biopsy was taken for all patients who were 
suspected to have NAFLD by the abdominal US. 
Liver biopsy was fixed in ten percent neutral 
buffered formalin then embedded in paraffin blocks. 
Five micrometre thick sections were cut and stained 
with hematoxylin and eosin and examined under light 
microscope for histopathological diagnosis and 
scoring using NAS “NAFLD activity score” scoring 
system according to Histological Scoring System for 
Nonalcoholic Fatty Liver Disease [7]. This scoring 
system addresses the full spectrum of lesions of 
NAFLD and allows a diagnostic categorization into 

NASH, borderline NASH or not NASH. Fibrosis 
staging was evaluated (separately from NASH) from 0 
to 4 scales [8].

 
As regarding statistical analysis, we 

considered borderline NASH and NASH as one group 

to facilitate comparison between the 2 studied groups 
(NASH and non-NASH). 

 

Ethics 

The study protocol conformed to ethical 
guidelines of the 1975 declaration of Helsinki, 
approved by Cairo University Research Ethics 
Committee (REC) (No.n-7-2015 in 28-5-2015). 

A written informed consent was obtained from 
all patients participating in the study. Data were 

statistically described in terms of mean  standard 

deviation ( SD), median and range, or frequencies 
(number of cases) and percentages when 
appropriate. Comparison of numerical variables 
between the study groups was done using Kruskal-
Wallis test with posthoc multiple 2-group 
comparisons. For comparing categorical data, Chi-

square (2) test was performed. The exact test was 
used instead when the expected frequency is less 
than 5. Agreement between ultrasound and biopsy 
results was tested using kappa statistic. P values 
less than 0.05 was considered statistically 
significant. All statistical calculations were done 
using computer programs SPSS (Statistical Package 
for the Social Science; SPSS Inc., Chicago, IL, USA) 
version 15 for Microsoft Windows. 

Receiver operator characteristic (ROC) 
curves were derived and area under the curve (AUC) 
analysis performed to get the best cutoff values for 
predicting NASH. 

 

 

Results 

 

The present study included 54 patients, 
suspected to have NAFLD (clinically & by 
abdominal ultrasound); and selected from the 
outpatient clinic. There were 50 females (92.6%) and 
4 males (7.4%). The age of the participants ranged 
from 18- 60 years with a mean ± SD = 43.17 ± 7.371. 
BMI of the participants ranged from 30.2kg/m ^2 to 
42.1 kg/m^2 with a mean ± SD = 34.774 ± 3.7613. 
Abdominal US showed a high sensitivity in detection 
of NAFLD as 87% of the patients who were 
suspected to have NAFLD by sonar were confirmed 
to have NAFLD by liver biopsy (47 patients out of 54 
patients). To facilitate statistical data, we considered 
fibrofatty and grade 1 steatosis in sonar as one group 
(group 1), also we considered grade 3 and 4 steatosis 
as one group (group 3). As to liver biopsy, we 
considered grade 0 and 1 steatosis as one group 



Basic Science 
_______________________________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________________________ 

  350                                                                                                                                                                                                                     http://www.mjms.mk/ 
http://www.id-press.eu/mjms/ 

 

(group 1), then we correlate grading of steatosis by 
the abdominal US to grading of steatosis by liver 
biopsy.  

 

Figure 1: Correlation between ultrasonic staging of steatosis & 
steatosis in liver biopsy 

 

We found that there was a significant 
correlation between both parameters. The sensitivity 
of sonar in detecting steatosis grade compared to 
biopsy was: 61% in grade 1, 25% in grade 2, and 75% 
in grade 3 (Figure 1). 

 

Figure 2: Correlation between serum alanine transferase (ALT) & 
non-alcoholic steatohepatitis (NASH) score in liver biopsy 

 

Correlation study between steatosis in biopsy 

& other parameters revealed: 1-Highly significant 

positive correlation with ALT (Figure 2) (r = 0.8, P = 
0.0001); 2- Positive correlation with AST (r = 0.2, P 
=0.05); 3- Positive correlation with GGT (R = 0.4, P = 
0.05). 

 
Figure 3: ROC curve to detect a cut off value of serum ALT that 
could predict the development of NASH 

According to the results of the liver biopsy, 
patients were divided into 2 groups: Group 1included 
patients who have NASH (NASH and borderline 
NASH by biopsy). They were 34 patients out of the 54 
patients. Group 2 includes patients who do not have 
NASH. They were 20 patients out of the 54 patients. 
Comparison between NASH & non-NASH groups as 
regards laboratory data revealed the significantly 
higher level of ALT, AST and GGT in NASH group 
than non- NASH group (P value < 0.001). 

 
Figure 4: ROC curve to detect a cutoff value of serum aspartate 
transferase (AST) that could predict the development of NASH 

 

Cutoff value for detection of NASH using 
ALT= 50.5 IU/L with sensitivity= 95.5% and 
specificity= 93.8% (Figure 3). Cutoff value for 
detection of NASH using AST= 56 IU/L with 
sensitivity= 90.5% and specificity= 100% (Figure 4). 
Cutoff value for detection of NASH using GGT= 60.5 
IU/L with sensitivity= 86.4% and specificity= 87.5% 
(Figure 5).  

 

Figure 5: ROC curve to detect a cut off value of serum gamma-
glutamyl-transferase (GGT) that could predict the development of 
NASH 

 

 

Discussion 

 

NAFLD includes a spectrum of disorders 
defined essentially by macrovesicular hepatic fat 
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infiltration occurring in people who do not consume 
alcohol in amounts considered harmful to the liver [9]. 

According to the results of the liver biopsy, 
patients were divided into 2 groups the first one 
included patients who were proven to have 
steatohepatitis and the second group included 
patients who do not have steatohepatitis. Although 
the present study cannot differentiate between both 
studied groups as regards sex, we cannot rely on this 
result because of the unequal distribution of sex in the 
study. 

ALT and AST are important markers of liver 
injury. Their levels can be raised in many liver 
diseases. ALT is considered to be more accurate for 
hepatocyte injury and this is mainly attributed to its 
presence in high concentrations in hepatocyte cytosol. 
As regards AST, it has two types, cytosolic and 
mitochondrial and is found in the hepatocytes, 
cardiomyocytes, leukocytes and erythrocytes and 
other tissues [10].  

In the present study, it was found that ALT, 
AST, and GGT were higher in patients with NASH in 
comparison to NAFLD patients, and the difference 
was highly significant. This agrees with Shi and 
colleagues, (2009) [10] who studied patients proven to 
have NAFLD by biopsy and found that ALT and AST 
levels of NASH group were higher than those of non-
NASH group and found also that ALT is a reliable 
indicator of the severity of inflammation. Similarly, 
Fracanzani and colleagues, (2011) (studied patients 
with NAFLD and found that ALT levels were higher in 
steatohepatitis [11].  

In contrast to this, Wong and colleagues. 
(2009) found that patients with ALT less than half the 
upper limit of normal may have the possibility of 
NASH [12]. Also, Oh and colleagues, (2006) found 
that raised ALT above normal values did not 
differentiate between patients who have 
steatohepatitis and patients who do not have 
steatohepatitis by liver biopsy [13]. 

As to AST, Ong and colleagues, (2005) found 
that AST was a reliable predictor of NASH [14]. The 
study done by Pulzi and colleagues, (2011) used a 
cutoff value of 30 IU/L for GGT that has a sensitivity 
70% of and a specificity of 88.6% to distinguish NASH 
from non-NASH groups [15]. Tahan and colleagues, 
(2008) studied biopsy-proven NAFLD patients and 
divided them into normal and high GGT groups and 
found that there were no major differences regarding 
the degree of steatosis and inflammation [16]. 

As to ultrasonography, it is the most widely 
used and less invasive method used for NAFLD 
diagnosis. It can detect steatosis, which appears as 
hyperechogenic parenchyma, termed “bright liver”, 
and “blurring of the vascular margins” [17].  

Regarding liver US, which was done to all 
patients with the same operator prior to biopsy, it was 
found that the prevalent steatotic grade in NASH group 

was grade 3 (37.5%), in comparison to the non-NASH 
group (most of them have grade 1 steatosis (75%). 
This may reflect that the degree of steatosis increases 
when patients develop steatohepatitis. The sensitivity 
of sonar in detecting steatosis compared to liver 
biopsy is 61% in grade 1, 25% of grade 2 and 75% in 
grade 3. 

The results of the current study agree with the 
results of Fracanzani et al, (2011) who found that 
advanced steatosis independently predicts NASH 
[11]. Liver histology is the best diagnostic method for 
grading liver steatosis, inflammation and fibrosis, but it 
is not routinely used in patients with non-progressive 
fatty liver [18]. 

In the present study, the correlation between 
liver ultrasound and liver biopsy was highly significant 
in detecting the degree of hepatic steatosis and 
subsequently the development of NASH. Cutoff value 
for detection of NASH using ALT= 50.5 IU/L with 
sensitivity = 95.5% and specificity = 93.8%. In contrast 
to our results, Verma et al., 2013 found that there is no 
ideal ALT value that can predict NASH and advanced 
fibrosis [19]. The study was done by Somaye et al., 
2011 found that using the cut-off value of 35 IU/L for 
serum ALT level, did not have a major contribution to 
stage NAFLD [20]. 

The present study showed that the cutoff 
value for detection of NASH using AST = 56 IU/L 
(international unit per litre) with sensitivity = 90.5% 
and specificity = 100%, and for GGT = 60.5 IU/L with 
sensitivity = 86.4% and specificity = 87.5%. In regard 
to this, Mikako and Hirofumi, 2012 stated that serum 
GGT value above 96.5 IU/L, predicted the advanced 
stage of fibrosis with 83% sensitivity and 69% 
specificity [21].  

Although the present study tried to highlight 
the important role of US in NAFLD diagnosis and 
also the good correlation between US and biopsy 
results “if done by an experienced operator”, the quite 
novel role of this study is to elucidate also the 
promising role of liver enzymes as surrogate markers 
for NASH development. If we used these parameter 
levels, we can predict the possibility of NASH 
development and so careful follow-up of patients with 

a diet and lifestyle interventions to decrease the 

development of complications such as fibrosis, 
cirrhosis and hepatocellular carcinoma. This 
approach may avoid the need for a liver biopsy 
which may be refused by most patients and so we 
could miss patients who need lifestyle interventions 
and regular follow-up. The combination of all of the 
three parameters may suggest a higher possibility of 
NASH development and so more attention to patient 
follow-up. The importance of this study lies in the 
presentation of an alternative practical tool that could 
help in the diagnosis of NASH without the need for 

invasive tools such as liver biopsy. 

It is worth to mention that there were some 
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limitations in this study such as a discrepancy of a 
number of patients in both groups (NASH patients vs. 
non-NASH patients), and relatively small number of 
the studied patients (it was not easy to persuade 
patients to undergo liver biopsy). 

In the present study, we concluded that liver 
enzymes level can be combined with abdominal sonar 
to predict the presence of NASH as a non-invasive 
method for diagnosis. Larger studies are needed to 
verify the level of liver enzymes that could predict 
accurately NASH development. 
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Abstract  

BACKGROUND: Obesity and related morbidity increase in Egyptian women and their children. A 
better understanding of dietary and activity patterns is needed to reduce obesity prevalence.  

AIM: The present study aimed to assess dietary patterns and physical activity in Egyptian 
overweight and obese mothers and to explore its relationships with their children's body mass index 
(BMI).  

SUBJECTS AND METHODS: This descriptive case-control study was conducted at the National 
Research Center. The study included a sample of 64 overweight and obese mothers and 75 
children, compared with apparently healthy non-obese mothers and their children of matched age 
and social class. Tested questionnaires were used to collect information of the studied subjects.  

RESULTS: A statistically significantly higher incidence of unemployment, large family size was 
observed in overweight & obese women compared to controls (P < 0.05). Those women who 
consumed vegetables more than 3 times a week were less likely to be overweight or obese (P < 
0.05). No significant association were detected between mothers' physical activity, dietary 
behaviour variables and children’s BMI except for consuming beverages with added sugar (95%CI 
= 0.074-0.985, P<0.05).  

CONCLUSION: Improper dietary patterns, nonworking mothers and big family size are associated 
with obesity among Egyptian women. Emphasis should be given to increasing physical activity and 
encourage healthier diets among Egyptian mothers and their children. 

 

 

 

Introduction 

 

Obesity has become an epidemic worldwide 
problem affecting both developed and developing 
countries [1]. The prevalence of overweight and 
obesity in the Arab countries has reached an alarming 
level ranging between 50% and 70% for women in the 
21st century [2] which necessitates urgent action. In 
Egypt, the prevalence of obesity has increased 
markedly with the changing food habits and the 
increasingly sedentary lifestyles, with nearly 70 
percent of the Egyptian adult population being obese 
[3]. According to the most recent World Health 

Organization statistics, Egypt occupies the 14th place 
in obesity worldwide [4]. Childhood obesity is currently 
around one in every ten is obese. According to CDC, 
the percentage of childhood obesity in the 1980’s 
jumped from 7 percent to 17 percent (12.5 million) in 
2010 [5]. 

Several risk factors have been cited as 
potential causes for obesity in mothers' and young 
children, including socioeconomic status, lack of 
physical activity [6], changes in eating habits such as 
skipping breakfast [7], consumption of fast foods rich 
in fat, sugar and salt, with a decrease in the intake of 
whole grains, legumes, fruits and vegetables or 
excessive eating [8, 9]. Obesity has led to an increase 
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in the prevalence of chronic non-communicable 
diseases as type 2 Diabetes, and cardiovascular 
disease [10]. All of these factors are being the main 
causes of morbidity, mortality, and disability in Arab 
countries, and causing more than 50% of total deaths 
[11]. Hence, our study aim was to identify the 
relationships of specific behaviors (dietary patterns 
and physical activity) on body mass index (BMI) of a 
sample of Egyptian overweight and obese mothers 
compared to controls and to study the effect of these 
behaviors, maternal BMI, socioeconomic factors, 
family structure on their children’s BMI. 

 

 

Subjects and Methods 

 

Design and Sample 

This descriptive case-control study was 
conducted at the National Research Centre (NRC), 
Giza, during the period from April 2014 to March 
2015. The study included 64 overweight & obese 
mothers and 75 children compared with apparently 
healthy non-obese mothers and their children of 
matched age and social class. The mother’s age was 
ranging from 24-57 years (mean age, 39.38 ± 8.51 
years). All studied women provided signed written 
consent form of the Medical Ethical Committee of 
NRC to participate in assessments. A thorough history 
and general examination of mothers and their children 
were done to exclude forms of obesity other than 
exogenous dietetic obesity.  

 

Methods 

 

Data Collection 

  Data were collected through the pretested 
questionnaire after modification of the same items to 
fit the Egyptian setting. Data collectors were 
conducted and supervised by a senior dietitian. 
Dietary patterns and physical activity were estimated 
as times per week according to Giovannucci et al, 
[12].  

 

Anthropometric measurements 

  Anthropometric measurements including 
weight and height were assessed for all the studied 
subjects at the National Research Centre. Body 
weight was measured to the nearest 0.1kg by a 
standard clinical balance. Standing body height was 
measured, to the nearest 0.1 cm by using Holtain 
Stadiometer. The scales were recalibrated after each 
measurement following the recommendations of the 
International Biological Program [13]. Body mass 

index (BMI) was calculated by dividing weight by 
height squared (kg/m^2), then we applied the cutoff 
points recommended by World Health Organization 
(WHO) reference as follows: Overweight (BMI = 25.00 
- 29.99), obesity (BMI = ≥ 30.00) while those with BMI 
> 18-24.9 Kg/m^2 were considered normal [14]. 

 

Data statistical analyses 

Statistical analyses were performed using the 
SPSS statistical package software for Windows 
version 21 (SSPS Inc, Chicago, USA). Results were 
expressed as the mean ± SD, frequencies and 
percentages. Multiple logistic regression analysis was 
done to detect predictors of obesity in children. Odds 
ratios and 95% confidence intervals were calculated 
for the association between different variables and 
obesity in mothers and children. A p-value < 0.05 was 
considered significant and p < 0.005 was considered 
highly significant.  

 

 

Results 

 

The study included 64 overweight and obese 
women (BMI > 25), with age ranging from 24-57 years 
(mean age, 39.38 ± 8.51 years), and their mean BMI 
was 35.18 ± 5.40. The age of 75 children ranged from 
6-19 years and their mean BMI was 17.62 ± 8.77. 
Table 1 shows age and anthropometric measures of 
the all studied sample.  

Table 1: Age and anthropometric measures of overweight and 
obese mothers and their children 

Variables 
Age  
(yrs) 

Weight  
(kgs) 

Height 
 (cm) 

BMI 

Mothers 
Mean ± SD 39.38 ± 8.51 88.14 ± 15.78 158.03 ± 8.06 35.18 ± 5.40 
Range ( 24-57) ( 55-159) ( 148-195) ( 25.2-50.4) 

Children 
Mean ± SD 10.46 ± 4.17 36.70 ± 28.61 136.67 ± 19.24 17.62 ± 8.77 
Range (6-19) ( 12.2-95.4) ( 121-169) ( 8.2-33.40) 

 

Regarding the education levels of the 
participants, almost 83.3% have low educational 
levels; (20%) were illiterate, (63.3%) were up to 
secondary educated, while (16.7%) were university 
educated. About 73.3% of overweight & obese women 
in the studied sample are not working, while 26.7% 
are working. More than half of the overweight & obese 
sample (58.8%) had a large family size between 4 and 
10 family members (adults and children) in the home. 
As regards unemployment, large family size, there 
was a statistically significantly higher incidence among 
overweight & obese women compared to controls (P < 
0.05), while no significant relationship with their levels 
of education (p > 0.05), as shown in Table 2.  

Consumption of fast fried food: The 
frequency of consuming of fast fried food prepared 
outside the home was a common practice in 53.9 % of 
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the studied women, at least 1-3 times per week by 
(40.1%) versus 4-7 times per week by (13.8%), and 
44.6% did not consume any fast fried food.  

Table 2: Comparison of socio-demographic characteristics of 
overweight and obese women and control groups 

 

Variables 
Control 
group 

Overweight 
& Obese 

group 
P- value 

Women occupation 
- Non working 
- Worker, employee 

14.3% 
85.7% 

73.3% 
26.7% 

0.002** 

Women education 
levels  

- Illiterate 
- Up to secondary 
- University educated 

0% 
85.7% 
14.4% 

20.0% 
63.3% 
16.7% 

0.387 

Family size 
4 or less members 
>4 members 

83.3% 
16.7% 

41.2% 
58.8% 

0.048* 

*Significant difference at P < 0.05; **highly significant difference at P < 0.005. 

 

Sugary Beverages: The intake of sugar-
sweetened beverages in the form of canned fruit juice, 
carbonated beverages, and hot drinks (tea, coffee, 
and herbal tea) with added sugar was high among the 
studied women (95.9 %). 

Vegetables and fruits were consumed at 
least 1-3 times weekly by 64.6% and 44.6% of the 
sample and 4-7 times weekly by 32.3%% and 
50.9%of sample respectively.  

The breakfast meal was skipped by 16.9% of 
the studied women, while 77 % used to have 
breakfast; the majority of them (58.5 %) had breakfast 
4-7 times weekly and the remaining 18.5 % had their 
breakfast at least, 1-3 times per week. 

Table 3: Dietary patterns and physical activity per week in the 
studied overweight and obese women 

Dietary patterns and physical activity per week 
Variables 

4-7 times 1-3 times 0- time 

13.8% 40.1% 44.6% 1-Fast food  
53.0% 42.9% 3.2% 2-Beverage with sugar  
32.3% 64.6% 0% 3-Vegetables  
50.9% 44.6% 0% 4-Fruits  
58.5% 18.5% 16.9% 5-Breakfast meal  
9.2% 9.2% 76.9% 6-Physical activity  

 

Concerning physical activity: Most (76.9%) 
of mothers stated that, they did not practice any sort 
of physical activity. Walking was the main physical 
activity performed where 9.2% used to walk 1- 3 
weekly and the same percentage 9.2% walked 4-7 
times/ week (Table 3).  

Table 4: Comparison between cases and controls as regard to 
practising physical activity and some diet consumption 

Variables Behavior during 
last week 

Control 
group 

Overweight 
& Obese 

group 

P- value 

Physical  
activity / week 

No 
Yes 

85.7% 
14.3% 

81.4% 
18.6% 

0.77 

Dietary 
patterns 
- Fast food / week 

 

 
 

No 
Yes 

 
 

57.1% 
42.9% 

 
 

48.3% 
51.7% 

 
 

0.659 

- Beverage with added  
sugar  / week 

No 
Yes 

0% 
100% 

3.4% 
96.6% 

0.62 

- Breakfast / week No 
Yes 

14.3% 
85.7% 

17.2% 
82.8% 

0.844 

*Significant difference at P < 0.05. 

 

Comparing the weekly dietary behaviour 
between the studied samples revealed a higher 
percentage of fast food consumption in overweight & 

obese mothers (15.7% vs. 42.9%) respectively with no 
significant differences). Having breakfast and 
consumption of sugar-sweetened beverages was a 
common practice in the overweight & obese group, 
with no significant difference when compared to the 
control group (P > 0.05). There was no statistical 
difference between overweight & obese mothers as 
regards physical activity, both groups being mostly 
inactive (Table 4). 

Table 5 showed that women who consumed 
vegetables more than 3 times per week were less 
likely to be overweight or obese (OR = 0.176, 95% CI 
0.031-0.991, P < 0.05).  

Table 5: Association between frequency of vegetables and 
fruits consumption and mother’s overweight and obesity 
women 

Variables 
Non-

obese 
women 

Overweight 
& Obese 
women 

Pearson 
Chi-

Square 

Odds 
ratio 

95% CI 
P 

value 

Vegetables 
consumption 
per week  

1-3 
times 

28.6% 
 

69.5% 
4.61 00.176 

0.031-
0.991 

0.032* 
4-7 
times 

71.4% 30.5% 

Fruits  
Consumption 
per week  

1-3 
times 

57.1% 
 

49.2% 
 

0.160 10.39 
0.284-
6.707 

0.690 
4-7 
times 

42.9% 50.8% 

*Significant difference at P < 0.05. 

 

The regression analysis showed a statistically 
significant positive association between children’s BMI 
and consumption of beverages with added sugar by 
their mothers (95% CI 0.074-0.985, P < 0.05). The 
other variables as maternal BMI, education, 
occupation, family size, room number, physical 
activity, and other dietary behaviour variables were 
not significant predictors of children’s BMI as shown in 
Table 6.  

Table 6: Association between children BMI category and 
mother’s BMI, socio-demographic characteristics, dietary 
behaviour, and physical activity (Multiple regression analysis) 

Variables B Odds ratio 95% CI P- value 

Maternal education -0.209 0.811 0.219-3.0 0.755 
Maternal occupation -0.076 0.927 0.125-6.8 0.941 
Family size 0.1 1.1 0.256-4.7 0.893 
Number of rooms -0.105 0.9 0.219-3.6 0.884 
Maternal BMI -0.804 0.448 0.37-5.3 0.526 
Beverages/ week 1.331 1.259 0.074-0.985 0.047* 
Vegetables / week -0.135 0.873 0.602-1.267 0.476 
Fruits/ week -0.214 0.807 0.514-1.267 0.352 
Breakfast / week 0.075 1.078 0.77-1.51 0.660 
Physical activity -0.439 0.645 0.25-1.60 0.346 

*Significant difference at P < 0.05. 

 

 

Discussion  

 

Obesity is one of the most prevalent nutrition 
disorders with increasing trend among people of all 
ages all over the world creating a health and 
economic burden on their government services [1]. 
Most of the Arab countries had a major change in their 
lifestyle pattern including food consumption and 
nutrient intake of high-caloric during last decades [15]. 
A sedentary lifestyle has lead to the significant 
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prevalence of obesity among Egyptian populations 
[16]. Hence, the aim of this study was to identify the 
relationship of specific behaviors (dietary patterns and 
physical activity) that are known to affect energy 
intake with the BMI among a sample of overweight 
and obese Egyptian mothers and to explore the 
possible association between maternal BMI, 
socioeconomic factors, family structure and the BMI of 
their children. 

Our study included 64 overweight and obese 
women, with an age ranging from 24-57 years (mean 
age, 39.38 ± 8.51 years) with a mean BMI of 33.98 ± 
6.28. Seventy-five children with an age ranged from 6-
19 years and their mean BMI was 17.62 ± 8.77.  

Education plays a role in obesity prevalence, 
where illiteracy was associated with obesity in the Gulf 
countries [17]. In the present study, economic status 
was measured by the education level, occupation, and 
family size of overweight and obese women compared 
to that of the controls. A large family size and low 
occupation percentages were common among 
overweight and obese women. About 73.3% of 
overweight and obese women were not working while 
85.7% of the control group were employed (p = 
0.002). As regards education of the overweight and 
obese women, (20%) were illiterate, (63.3%) were 
educated up to secondary school level, while only 
(16.7%) had a university degree, the difference with 
the control group was statistically not significant 
although none of the mothers of the control group was 
illiterate. Our findings are in agreement with studies 
from Gulf countries, and Colorado that has shown a 
strong relationship between obesity prevalence and 
low educational level, unemployment, poverty, and 
low-income [17, 18].  

Maternal behaviours influence their children’s 
behaviours directly and the shared home environment 
also provides access to foods among them, such as 
eating fast food meals together [19]. In our study, 
more than 50% (53.9%) of overweight and obese 
women consumed fast food 1-7 times per week. Fast 
foods are considered a high source of total energy, 
total fat, saturated fat, and cholesterol. Higher 
frequency of fast-food consumption with added sugars 
has been reported in persons of lower socioeconomic 
status among obese women in African Americans, 
and Arab countries [20-22].  

Consuming a diet high in fruits and 
vegetables is associated with lower risks of numerous 
chronic diseases. Fruits and vegetables in their 
natural state have high water and fibre content and 
thus are low in calories and energy density which may 
help people feel full with a greater quantity of food at a 
meal while consuming fewer calories [23].  

Vegetables were consumed almost on a daily 
basis by 71.4% of the non-obese mothers with a 
significantly higher percentage than the rate of 
consumption of the obese and overweight mothers (p 

< 0.005). In our study, vegetable consumption was the 
only strong protector associated with controlling body 
mass index against obesity with a significance of less 
than 0.05. No significant difference in the frequency of 
fruit consumption was detected between the 2 groups 
(P > 0.05). Our results were similar to some other 
studies in Australia and Spain that have reported low 
consumption of vegetables in overweight and obese 
women [23, 24]. Data from WHO (Regional Office in 
Cairo) indicate that 79% to 96% of adults in 6 Arab 
countries (Egypt, Jordan, Iraq, Kuwait, Saudi Arabia, 
and Syria) eat less fruit and vegetables per day [11].  

Skipping breakfast may be related to obesity, 
as individuals who do not eat early in the morning, 
may feel hungry later on and then may consume a 
greater number of calories during the evening hours 
than individuals who eat consistently throughout the 
day [25, 26]. In our study, 77 % of the overweight and 
obese women had their breakfast meal and it was 
skipped by only 16.9%, but most of the Egyptian 
housewives tend to have late breakfast. The majority 
of the participants had irregular meals with two main 
meals per day. 

Regular consumption of sugar-sweetened 
beverages, particularly carbonated soft drinks, 
contributes to the epidemic of overweight and obesity 
[27, 28]. In our study, there was no significant 
difference between overweight & obese and non-
obese women concerning the intake of sugar-
sweetened beverages in the form of canned fruit juice, 
carbonated beverages, and tea with added sugar. 
This is not in agreement with Rasheed et al., [29] who 
found that regular drinking of soft drinks was 
significantly more common among Saudi obese 
women than non-obese women. On the other hand, 
consumption of beverages with added sugar by the 
mothers in our study was the only significant predictor 
for children’s BMI, most probably due to easy access 
to these beverages kept in the house. 

Lack of physical activity in adults of 7 Arab 
countries (Egypt, Iraq, Jordan, Kuwait, Saudi Arabia, 
Sudan, and Syria) ranged from 33% to 86% according 
to WHO statistics [11]. The increase in the number of 
hours spent watching television and dependence on 
modern means of transport and the decreasing 
physical activity leads to the sedentary lifestyle in 
Arab societies [30].  

Analysis of physical activity pattern in our 
study has shown that more than 3/4 of the mothers 
(76.9%) had a sedentary life pattern. Walking and 
housework were almost the only activities that the 
participants were engaged in. Walking was practised 
by 9.2% of the participants for 1-3 times/ week while 
the same percentage (9.2%) walked 4-7 times weekly.  

The problem of childhood obesity is not only 
what the children eat, but also their consumption 
patterns which mean where, when, and how much 
(amount) of food does a child eat [31, 32]. Our results 
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showed a statistically positive association between 
children’s BMI and consumption of beverages with 
added sugar by the mothers (95%CI 0.074-0.985, P < 
0.05), other variables as physical activity, dietary 
behaviour were not significant predictors of children’s 
BMI. Since parents are influential in the development 
of health behaviours of their children; efforts to reduce 
obesity should take into consideration the child’s 
behaviours and weight status within the family [33].  

 In conclusion, nonworking mothers, large 
family size, and higher frequency of fast-food 
consumption with added sugars are associated with 
obesity among the studied Egyptian mothers. We 
recommend the encouragement of consuming healthy 
diets and the promotion of physical activity among 
Egyptian mothers, and their children.  

Limitations: The present study had several 
notable limitations including the small sample size, in 
addition to the wide age range of children which made 
it difficult for more statistics. 
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Abstract  

AIM: Helicobacter pylori causes gastric mucosal inflammation and immune reaction. However, the 
increase of IL-10, MMP-7, and MMP-7 levels in the serum is still controversial. The objective of this 
study was to investigate the serum levels of IL-10, MMP-7 & MMP-9 in gastritis patients with H. 
pylori infection.  

MATERIALS AND METHODS: A cross-sectional study was done on seventy gastritis patients that 
consecutive admitted to endoscopy units. The diagnosis of gastritis was made based on 
histopathology and diagnosis of H. pylori infection was based on rapid urease test. Serum samples 
were obtained to determine to circulate IL-10, MMP-7, and MMP-9 level. Univariate and bivariate 
analysis were done by SPSS version 22.  

RESULTS: Forthy percentages of the patients were infected with H. pylori. The IL-10 level was 
significantly higher in H. pylori-infected patients compared to non-infected patients. However, there 
were no differences between serum levels of MMP-7 and MMP-9 in infected and non-infected H. 
pylori patients.  

CONCLUSIONS: The immune response to H. pylori promotes systemic inflammation, which was 
reflected by the increased levels of serum IL-10. However, there were no significant differences in 
MMP-7 and MMP-9 serum levels between positive and negative infected H. pylori patients. 

 

 

 

 

Introduction 

 

Helicobacter pylori are bacteria that 
specifically infect the epithelial cells of the human 
gastric. Helicobacter pylori are found in the gastric of 
more than 50% of humans and frequently is the major 
cause of gastritis throughout the world [1].

 

The increase in cytokine production caused 
by Helicobacter pylori has been studied before, 
including the anti-inflammatory cytokine. This cytokine 
is responsible for the decrease in immune response. 
IL-10 is an anti-inflammatory cytokine that is capable 
of decreasing the inflammatory responses caused by 
H. pylori, which will cause the rise in bacterial num-
bers and the effects mediated by the epithelial cells of 
the gaster [2]. Patients with chronic gastritis caused 

by H. pylori infection often develops peptic ulcers, as 
well as gastric carcinoma and lymphoma [3].  

Matrix metalloproteinases (MMPs) are 
believed to have an essential role in the inflammation 
process and carcinogenesis, by causing degradation 
and remodelling of the extracellular matrix and basal 
membrane. MMP are secreted through 
transmembrane endoproteinases. MMP has a 
catalytic zinc domain, which is required for proteolytic 
activity. MMP are able to degrade at least one 
extracellular matrix component. MMP-7 and MMP-9 
are members of the MMP family, which increase in H. 
pylori gastritis and in early gastric carcinoma [4].

 

There have been many studies on the 
immune response based on gastric mucosal cytokine 
and MMP expression in H. pylori infection, however, 
the data on levels of anti-inflammatory cytokines and 
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MMP in the serum.  

In this study, the objective is to evaluate the 
increase of IL-10, MMP-7 and MMP-9 in patients with 
H. pylori infection without any systemic disease and 
the correlation with the histopathologic degree of 
gastritis.  

 

 

Patients and Methods 

 

Patient selection 

A cross-sectional study was done on seventy 
consecutive gastritis patients that were admitted to 
endoscopy units at Adam Malik General Hospital and 
Permata Bunda Hospital, Medan, Indonesia from 
May-October 2014. All patients gave informed 
consent and the study was approved by the local 
ethical committee. None of the patients had received 
antibiotics, bismuth compounds, H2 antagonists, 
proton pump inhibitors or immune modulating drugs 
within the last four weeks before endoscopy. Patients 
with evidence of malignancy, immunosuppression, 
metabolic disorders, or gastrointestinal haemorrhage 
and patients who had a history of gastric surgery were 
excluded [2, 5-7].

 

 

Diagnosis of gastritis 

Gastritis degree was evaluated from a biopsy 
of the mucosa of gastric antrum and body. The biopsy 
specimens were fixed in 10% formalin and embedded 
in paraffin. The samples were stained using 
Hematoxylin-Eosin and were evaluated by the 
pathologist of anatomic pathology referring to the 
visual analogue scale of the updated Sydney System. 
The higher degree was used if differences of degree 
were found between the body and antrum. The 
degree of chronic inflammation, neutrophil infiltration, 
atrophy, and intestinal metaplasia were scored 0 to 3, 
i.e., normal (0), mild (1), moderate (2), and severe (3) 
[5].

 
 

 

 Diagnosis of Helicobacter pylori  

H. pylori were considered positive based on 
the positive results of the rapid urease test. In this 
study, we used Pronto Dry

®
. We used gastric antral 

biopsy specimen that was taken within 2 cm from the 
pylorus for Pronto Dry

®
. The results of the rapid 

urease test were read within 24 hours. The Pronto 
Dry

® 
was considered to be positive if the colour 

changed from amber to pink-red [6]. 

 

Serum levels of IL-10, MMP-7, and MMP-9 

Venous blood was drawn using a serum 
separator tube and allowed to clot for 30-45 minutes 
at room temperature before centrifugation for 15 
minutes at approximately 1,000g. Serum was 
immediately stored frozen in aliquots at -20

o
C until 

assays for IL-10, MMP-7, and MMP-9 were 
performed. IL-10 was assayed by the high sensitive 
EBioscience technique, Bender MedSystems GmbH 
1030 Vienna, Austria. Circulating MMP-7 and MMP-9 
levels were examined in serum using the Quantikine 
Human MMP-7-ELISA and Quantikine Human MMP-
9-ELISA (Quantikine, R&D System, Inc., Minneapolis). 
Serum levels were expressed as pg/ml. Levels above 
the mean were categorised as the high level, and 
levels below the mean were categorised as the low 
level.  

 

Statistical analysis 

SPSS version 22 (SPSS Inc., Chicago) was 
used for analysis. The data were analysed using 
univariate and bivariate analysis with 95% confidence 
intervals. The results were expressed as the mean + 
standard deviation. Bivariate analysis was carried out 
using the independent t-test, Mann-Whitney test, and 
Chi-square test with a p-value < 0.05 was considered 
statistically significant. 

 

 

Results 

 

Demographics of Respondents 

 There were 70 subjects, consisting of 35 
males (50%) and 35 females (50%) subjects. The 
average age of the subjects was 49.9 + 13.04 (SD) 
years. Most subjects were from the age group of 46-
60 years old. 40% patients were infected with H. 
pylori. The occupation of most of the respondents was 
housewives (38.57%). The majority of subjects had an 
overweight or underweight nutritional status (58.57%) 
(Table 1). 

Table 1: Characteristics of the subjects 

 Variables H. pylori positive H. pylori negative Frequency 

Sex 
 Males 
 Females 

 
17 (24.28%) 
11 (15.71%) 

 
18 (25.71%) 
24 (34.29%) 

 
35 (50%) 
35 (50%) 

Age (years) 
 <30 
 30-45 
 46-60 
 >60 

 
4 (5.71%) 

9 (12.86%) 
9 (12.86%) 
6 (8.57%) 

 
3 (4.29%) 

12 (17.14%) 
18 (25.71%) 
9 (12.86%) 

 
7 (10%) 

21 (30%) 
27 (38.57%) 
15 (21.43%) 

Job 
 Self employed 
 Employee 
 Farmer 
 Housewife 
 Other 

 
7 (10%) 

4 (5.71%) 
3 (4.29%) 

9 (12.86%) 
5 (7.14%) 

 
15 (21.43%) 

5 (7.14%) 
2 (2.86%) 

18 (25.71%) 
2 (2.86%) 

 
22 (31.43%) 
9 (12.85%) 
5 (7.15%) 

27 (38.57%) 
7 (10%) 

Nutritional status 
 Normal 
Underweight and 
Overweight 

 
9 (12.86%) 

19 (27.14%) 
 

 
20 (28.57%) 
22 (31.43%) 

 
29 (41.43%) 
41 (58.57%) 

Total 28 (40%) 42 (60%) 70 (100%) 
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Serum IL-10, MMP-7 and MMP-9 levels in 
Helicobacter pylori infection 

The circulatory IL-10 levels were significantly 
higher in H. pylori-infected patients compared to non-
infected H. pylori patients (p < 0.005). However, there 
were no significant differences between serum levels 
of MMP-7 and MMP-9 in both groups (Table 2).  

Table 2: Serum level of IL-10, MMP-7 & MMP-9 in HP (+) and HP 
(-) 

Serum Level (pg/ml) 
H.pylori positive 

(mean + SD) 
H.pylori negative 

(mean + SD) 
Independent t-test 

IL-10 1.62 + 1.56 1.39 + 2.32 0.043* 

MMP-7 8.69 + 6.82 8.03 + 6.20 0.886 

MMP-9 951.86 + 522.07 889.91 + 478.78 0.640 

*p < 0.05. 

 

Association serum level of IL-10, MMP-7, 
MMP-9 and degree of gastritis 

There was no correlation found between IL-10 
serum levels with the degree of chronic inflammation 
or neutrophil infiltration. There was no correlation 
found between MMP-7 serum levels with the degree 
of chronic inflammation or neutrophil infiltration. The 
same results were found for MMP-9 serum levels. 
There was no correlation found between MMP-9 
serum levels with the degree of chronic inflammation 
or neutrophil infiltration (Table 3). 

Table 3: Association serum levels of IL-10, MMP-7, MMP-9 and 
degree of chronic inflammation and neutrophil infiltration 

Cytokines 

Chronic Inflammation Neutrophil Infiltration 

Normal + 
Mild 

N (%) 

Moderate 
+ Severe 

N (%) 

OR (95% 
CI) 

P 
Normal 
+ Mild 
N (%) 

Moderate 
+ Severe 

N (%) 

OR (95% 
CI) 

p 

IL-10 High 
15 

(21.43) 
19 

(27.14) 
1.01 

(0.59-
1.70) 

0.978 

26 
(37.14) 

8 (11.43) 0.872 
(0.65-
1.17) 

0.364 

 Low 
16 

(22.86) 
20 

(28.57) 
24 

(34.29) 
12 

(17.14) 

MMP-7 High 
12 

(17.14) 
23 

(32.86) 
1.58 

(0.91-
2.75) 

0.092 

23 
(32.86) 

12 
(17.14) 

1.17 
(0.87-
1.58) 

0.290 

 Low 19(27.14) 
16 

(22.86) 
27 

(38.57) 
8 (11.43) 

MMP-9 High 14 (20) 21 (30) 1.21 
(0.72-
2.06) 

0.470 

24 
(34.29) 

11 
(15.71) 

1.08 
(0.81-
1.46) 

0.597 

 Low 
17 

(24.29) 
18 

(25.71) 
26 

(37.14) 
9 (12.86) 

 

There was no correlation found between IL-10 
serum levels with the degree of atrophy or intestinal 
metaplasia. There was no correlation found between 
MMP-7 serum levels and the degree of atrophy or 
intestinal metaplasia.  

Table 4: Association serum levels of IL-10, MMP-7, MMP-9 and 
degree of atrophy and intestinal metaplasia 

Cytokines 
 

Atrophy Intestinal Metaplasia 

Normal + 
Mild 

N (%) 

Moderate 
+ Severe 

N (%) 

OR (95% 
CI) 

P 
Normal 
+ Mild 
N (%) 

Moderate 
+ Severe 

N (%) 

OR 
(95% CI) 

p 

IL-10 High 
27 

(38.57) 
7 (10) 1.13 

(0.88-
1.45) 

0.318 

25 
(35.71) 

9 (12.86) 
1.12 (0.91-

1.38) 
0.276 

 Low 
32 

(45.71) 
4 (5.71) 

30 
(42.86) 

6 (8.57) 

MMP-7 High 
30 

(42.85) 
5 

(7.14) 
0.83 

(0.65-
1.07) 

0.145 

30 
(42.86) 

5 (7.14) 
0.97 (0.79-

1.18) 
0.743 

 Low 
25 

(35.71) 
10 

(14.28) 
29 

(41.43) 
6 (8.57) 

MMP-9 High 
29 

(41.43%) 
6 

(8.57%) 
1.04 

(0.810-
1.33) 

0.771 

27 
(38.57) 

8 
(11.43) 1.03 (0.85-

1.27) 
0.743 

 Low 
30 

(42.85) 
5 

(7.14) 
28 (40) 7 (10) 

 

The same results were found for MMP-9 
serum levels. There was no correlation found between 
MMP-9 serum levels and the degree of atrophy or 
intestinal metaplasia (Table 4). 

 

 

Discussion 

 

The average age of the subjects was 49.9 + 
13.04 (SD) years, which concludes that most of the 
gastritis patients are at their productive ages. The 
results of this study are similar to a study conducted 
by Garg B, et al, which reported that the average age 
of gastritis patients was 47 years old and the study 
reported by Mustapha SK, et al with an average age 
of 47 years old [7, 8].

 

In this study, a group of gastritis patients 
without major gastric disease (example: peptic ulcer 
and gastric carcinoma) were studied with the objective 
to examine the presence of H. pylori infection in 
gastritis patients. It is known that H. pylori are 
correlated with increased expressions of IL-10, MMP-
7, and MMP-9 in the mucosa [9-12]. 

However, studies on the levels of IL-10, MMP-
7 and MMP-9 in the serum are still limited and 
controversial. Owing to that, this study was conducted 
with the objective to find the differences between the 
serum levels of IL-10, MMP-7 and MMP-9 in patients 
with positive and negative H. pylori, and to analyse 
the correlations between the serum levels and the 
degree of gastritis based on histopathology 
appearance.  

IL-10 as an anti-inflammatory cytokine has a 
role in the initial immune response which is mediated 
by B cell. Cytokine IL-10 is involved in the decrease of 
the inflammatory response [13]. IL-10 inhibits the 
synthesis of IFN-c, IL-1, IL-6, IL-8 and TNF-α, and 
also acts as a feedback mechanism in reducing these 
cytokines [13, 14]. IL-10 might contribute to the failure 
of the immune response to clear H. pylori infection, 
and in a previous study we found the increased 
secretion of IL-10 in biopsy specimens in H. pylori 
infection, with the secretion of the cytokine correlating 
with the degree of chronic inflammation. Yamaoka et 
al have reported increased expression of IL-10 mRNA 
in biopsies from infected patients [15]. 

IL-10 helps to maintain bacterial colonisation 
and exerts its effects directly on gastric epithelial cells 
[2, 10, 11].

 
Goll et al reported that samples from H. 

pylori-positive patients showed increased production 
of IL-10 as much as 6.7 times the production of 
patients with negative H. pylori. 

In this study, the serum levels of IL-10 
increased significantly in positive H. pylori compared 
to negative H. pylori patients. This result was similar 
to that reported by Dlugovittzky et al, where the IL-10 
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serum levels of the positive H. pylori subjects were 
higher compared to negative H. pylori subjects 
(p<0.01) [16]. However, other studies reported 
different conclusions, In the studies performed by 
Russo et al and Bayraktaroglu et al, they reported that 
there were no significant correlations between the 
positive H. pylori subjects and negative subjects, 
which might be caused by inhibition of further 
inflammation [17, 18]. 

H. pylori is able to trigger the expression of 
MMP, which is a proteolytic enzyme that has a role in 
maintaining and remodelling the interaction between 
epithelial cells and the basal membrane [19, 20]. A 
study, conducted by Bebb JR et al, found that gastric 
biopsy specimens from a positive H. pylori subject will 
show in a higher level of MMP-7 protein in the antrum 
and corpus [19]. A similar result is found from the 
study conducted by Wroblewski et al, which 
concluded that the MMP-7 expression in the antrum 
and corpus increased with the presence of H. pylori 
[21].

 

In this study, there were no significant 
differences in MMP-7 serum levels between positive 
and negative H. pylori subjects. The same results 
were found in the study by Rautelin et al, which 
concluded that there were no significant differences in 
MMP-7 serum levels between positive and negative 
H. pylori gastritis subjects [22].

 

Studies by Rautelin HI et al and Li SL et al 
found that MMP-9 level increased significantly in the 
gastric mucosa of gastritis patients with positive H. 
pylori compared to the negative [22, 23]. In a study 
conducted by Oliviera, it was found that H. pylori 
through a T4SS (Type IV Secretion System) pathway 
increases the activity of MMP-9 as a response to the 
invasion of H. pylori on the gastric epithelium [24]. 

In this study, there was no difference in the 
serum levels of MMP-9 between the positive and 
negative H. pylori patients. Similar results were also 
found in the study reported by Rautelin et al and 
Ettehad et al, where it was concluded that there were 
no significant differences in the MMP-9 levels of the 
gastritis patients between the positive and negative H. 
pylori subjects [25, 26]. 

In this study, it was found that there were no 
significant correlations found between serum levels of 
IL-10, MMP-7, MMP-9 and the degree of chronic 
inflammation, neutrophil infiltration, atrophy, or 
intestinal metaplasia (p>0.05). 

 In conclusion, the IL-10 serum levels 
increased significantly in positive H. pylori subjects. 
There was no significant difference in the average 
serum levels of MMP-7 and MMP-9 between positive 
and negative infected H. pylori patients. There were 
no correlations found between serum levels of IL-10, 
MMP-7, MMP-9 with the degree of gastritis based on 
histopathology.  
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Abstract  

AIM: To evaluate the Immunomodulatory effects of CagA expression; pepsinogen I, II & gastrin-17 
on PMNs and lymphocytes Fas expression in inflammatory and gastric cells; demographic 
distribution of Fas molecule in gastric tissue and inflammatory cells.  

METHODS: Gastroduodenal biopsies were taken from 80 patients for histopathology and H. pylori 
diagnosis. Serum samples were used for evaluation of pepsinogen I (PGI); (PGII); gastrin-17 (G-
17). 

RESULTS: Significant difference (p < 0.001) in lymphocytes & PMNs Fas expression; epithelial & 
lamina propria Fas localization among H. pylori associated gastric disorders. No correlation 
between grade of lymphocytes & PMNs Fas expression in gastric epithelia; lamina propria and 
types of gastric disorder. Significant difference (p < 0.001) in total gastric Fas expression, epithelial 
Fas; lamina propria and gastric gland Fas expression according to CagA, PGI; PGII; PGI/PGII; 
Gastrin-17. Total gastric Fas expression has significant correlation with CagA, PGII levels. Gastric 
epithelial and gastric lamina propria Fas expression have significant correlation with CagA, PGI; 
PGII levels. Significant difference (p < 0.001) was found in lymphocytes & PMNs Fas expression; 
epithelial & lamina propria localization of lymphocytes & PMNs Fas expression according to CagA, 
PGI; PGII; PGI/PGII; Gastrin-17. Lymphocytes Fas expression have correlation with PGI, PGII, 
PGI/PGII. PMNs Fas expression have correlation with PGI, PGII. 

CONCLUSION: Fas gene expression and localization on gastric and inflammatory cells affected 
directly by H. pylori CagA and indirectly by gastric hormones. This contributes to progression of 
various gastric disorders according to severity of CagA induced gastric pathology and gastric 
hormones disturbance throughout the course of infection and disease. 

 

 

 

Introduction 

 

Helicobacter pylori infection is associated with 
several benign and malignant human diseases. Most 
infected individuals remain asymptomatic. If 
untreated, infection lasts for decades .The prevalence 
of infection ranging between 50% in developed 
countries and 90% in developing countries [1].  

H. pylori occupies a unique niche, extremely 
acidic environment [2]. The urease of H. pylori is 
essential for its colonization and survival at extremely 

low pH, to ensure cytoplasmic homeostasis during 
large pH changes that occur during feeding. H. pylori 
can use molecular hydrogen as energy source; thus, 
its growth depends to some extent on the hydrogen 
excreted [3]. H. pylori infected gastric mucosa evolves 
through stages of chronic gastritis, intestinal 
metaplasia, glandular atrophy, and dysplasia before 
carcinoma develops. 

H. pylori Infection is associated mostly with 
chronic antral gastritis, characterized by a mucosal 
infiltration of polymorphonuclear (PMNs) and 
mononuclear leukocytes [4]. Some studies have 
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reported that H. pylori infection is suggested by the 
presence of active inflammation [3]. Neutrophil 
infiltration is a hallmark of active inflammation [4]. It is 
unknown whether neutrophil infiltration may be a 
marker of H. pylori infection. 

It is now established that Helicobacter pylori 
causes more than 80% of duodenal ulcers and up to 
60% of gastric ulcers [3]. The link between 
Helicobacter pylori infection and subsequent gastritis 
and peptic ulcer disease has been established 
through studies of human volunteers, antibiotic 
treatment studies and epidemiological studies. In 
some individuals, Helicobacter pylori also infect the 
corpus region of the stomach. This results in a more 
widespread inflammation that predisposes not only to 
ulcer in the corpus region, but also to stomach cancer 
[3]. 

Because of extremely low pH, the stomach is 
a hostile environment to most other microorganisms. 
The ability of H. pylori to flourish in the stomach has 
been attributed to protective mechanisms such as its 
production of urease, protecting the bacterium from 
gastric acidity by creating a basic microenvironment 
[5]. However, we reasoned that H. pylori might have 
evolved away to gain growth advantage in this niche, 
possibly by exploiting a gastric factor. A logical 
candidate would be one up regulated by H. pylori 
infection. 

One such factor is the gastric hormone 
gastrin. Gastrin is produced as a prohormone by G 
cells located within the gastric antrum. The 
prohormone processed to shorter peptides, the most 
abundant of which is 17 amino acids long, termed 
gastrin-17 (G17). The major role attributed to gastrin 
within gastric tissue is the regulation of acid secretion 
[6]. After infection, gastrin levels are found to be 
consistently elevated and normal physiological 
negative feedback control of secretion is lost. 
Furthermore, after H. pylori eradication, gastrin levels 
are reduced and normal feedback control of gastrin 
secretion is restored [6, 7]. 

A number of studies have investigated the 
pathogenicity of H. pylori in relation to cytotoxic 
products, including urease, Cag, and vacuolating toxin 
(VacA) [8]. Potential apoptosis-inducing activity was 
reported in VacA [8] and urease [9]. Apoptosis in H. 
pylori-associated gastritis accompanies the activation 
of Fas and the Fas ligand system [10] in epithelial 
cells. Fas is a member of the tumor necrosis factor 
receptor family, which, when bound by its ligand, 
activates caspase-8, an initiator of the downstream 
apoptotic process that includes the cleavage of other 
death substrates, cellular and nuclear morphological 
changes and, ultimately, cell death [11]. Variations in 
host responses might cause the H. pylori mediated 
pathogenesis to result in a variety of clinical 
outcomes.  

The aim of the present study is to evaluate 
the Immunomodulatory effects of CagA gene 

expression and gastric secretions (pepsinogen I, -II, 
Gastrin17) on inflammatory response mainly PMNs 
and lymphocytes infiltrations as well as expression of 
Fas gene in inflammatory and gastric cells under 
influence of CagA and gastric hormones and 
demographic distribution of Fas molecule in gastric 
tissue and inflammatory cells.  

 

 

Materials and Methods 

 

Patients 

In this cross sectional study, (80) patients, 
age range 16-80 years, mean (47.24 ± 18.82) years, 
with clinical indications for upper gastrointestinal tract 
endoscopy during June 2013 to January 2015 were 
studied. Males represent 44 (55%) versus 36 (45%) 
females. This study was conducted according to the 
principles of Helsinki declaration. Before endoscopy, a 
full explanation about the purpose of this study to all 
patients was done. Dully-filled consent form obtained 
from all patients that agree to participate in the study. 
Approval of ethical review Committee of College of 
medicine – Diyala University - Iraq, was taken prior to 
initiation of the work at gastroenterology department 
of Baqubah teaching hospital in Diyala province - Iraq. 
Any patient under antibiotics or colloidal bismuth 
compounds for past one month treatment; having a 
history of previous gastric surgery and recent or active 
gastrointestinal bleeding was excluded from this 
study. 

 

Methods 

After topical pharyngeal anesthesia for 
overnight fasted Patients, A sterile flexible endoscope 
was introduced for full investigation of Stomach and 
duodenum. Six biopsy samples from congested, 
inflamed or erosive lesions were picked via sterile 
biopsy forceps. Samples were placed in Serim® 
PyloriTek® Test Kit for detection of urease activity. 
Each PyloriTek strip has a built-in positive analyte 
control and a negative control, which run concurrently 
with the test specimen. The PyloriTek positive control 
automatically appears with every test within the 
normal 1-hour time. With competitive tests the positive 
control is run after waiting 24 hours then inserting a 
urease positive control material [12]. 

Biopsy sample was placed in sterile glass 
slide with a drop of normal saline and teased with 
sterile scalpel to make smaller fragments of tissue 
then another sterile glass slide was placed over the 
teased first tissue and the tissue was crushed 
between the two glasses then stain by Gram’s 
staining. Existence of Gram negative spiral bacteria 
embedded in the tissue cells was diagnostic for H. 
pylori [13]. 
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True positive results were considered if a 
combination of urease test and Gram stain give 
positive results for a single biopsy specimen [14]. 

Human Fas gene and H. pylori CagA gene 
expression detected by insitu hybridization procedure 
in 5µm thickness serial gastric mucosal sections fixed 
on positively charged slides using biotinylated long 
DNA probe for Human Fas gene; Cat. No. IH-60047 
(fas-6001-B); H. pylori/ CagA gene, Cat. No. IH-60061 
(HPY-6001-B) (Maxim biotech-USA) and the DNA 
Probe hybridization/Detection System – In Situ Kit 
(Maxim biotech-USA), according to Maxim biotech 
instruction manual [15].The examination and scoring 
were done under light microscope by pathologists at 
power X 400 according to the scoring system [16]. For 
serological assay blood was drawn from each patient 
during the visit to the endoscopy unit. Separated 
serum samples were stored at 27˚C until analyses. 
Serum pepsinogen I(PGI) and II(PGII) and gastrin-17 
(G-17) were assayed with ELISA using monoclonal 
antibodies to pepsinogen I and II and gastrin-17 
(Biohit Diagnostics, Biohit, Devon, UK). All procedures 
were carried out according to the manufacturer’s 
instructions and results of pepsinogen I and II 
reported in µg/l and pmol/l for gastrin-17. The 
pepsinogen I: II ratio was calculated and reported in 
fraction [17].  

 

Statistical analysis 

Frequency of variables express as 
percentage. PG I, II and G-17 values express as 
mean ± standard deviation (Mean ± SD). Pearson test 

for correlation was used for non-categorical data. Chi-
test used to compare the PG I, PGII, and G17 
according to CagA gene expression.  

The level of significance was 0.05 (two-tail) in 
all statistical testing; significant of correlations 
(Pearson, spearman) include also 0.01 (two-tail). 
Statistical analysis was performed using SPSS for 
windows TM version 17.0, and Microsoft Excel for 
windows 2010. 

 

 

Results 

 

As shown in Table 1 gastric infiltrated 
lymphocytes have mild Fas expression in (61.25%) 
versus (31.25%) moderate expression (Figure1). Mild 
and moderate lymphocytes Fas expression reported 
mainly in gastritis (25%) and lastly in, duodenitis 
(3.75%) and prepyloric ulcer (2.5%). Significant 
difference reported (p < 0.001) in lymphocytes Fas 
expression without correlation between grade of Fas 
expression and types of gastric disorder (p = 0.266). 
Gastric infiltrated PMNs have mild Fas gene 
expression in (46.25%), mainly in gastritis (12.5%) 
and lastly in prepyloric ulcer (2.5%) (Figure1). 
Moderate PMNS Fas expression reported in (3.75%) 
in gastric ulcer and gastritis. Significant difference 
reported (p < 0.001) in PMNs Fas expression without 
correlation between grade of Fas expression and 
types of gastric disorder (p = 0.643).  

 

Table 1: Lymphocytes and PMNs Fas gene expression and localization in gastroduodenal disorders  

Presentation 
Lymphocyte Fas gene 


2
 P value R P value 

˂5% 5-25% 26-50% 50% ˃ Total 

Gastric ulcer 1 (1.25%) 10 (12.5%) 4 (5%) 0 (0%) 15 (18.75%) 

197.467 0.000 0.126 0.266 

Du 0 (0%) 6 (7.5%) 6 (7.5%) 0 (0%) 12 (15%) 

Gastropathy 3 (3.75%) 10 (12.5%) 2 (2.5%) 0 (0%) 15 (18.75%) 

Gastritis 2 (2.5%) 20 (25%) 8 (10%) 0 (0%) 30 (37.5%) 

Duodenitis 0 (0%) 3 (3.75%) 3 (3.75%) 0 (0%) 6 (7.5%) 

Prepyloric ulcer 0 (0%) 0 (0%) 2 (2.5%) 0 (0%) 2 (2.5%) 

Total 6 (7.5%) 49 (61.25%) 25 (31.25%) 0 (0%) 80 (100%) 

Presentation PMNs Fas gene 

Gastric ulcer 6 (7.5%) 7 (8.75%) 2 (2.5%) 0 (0%) 15 (18.75%) 

147.179 0.000 -0.053 0.643 

Du 5 (6.25%) 7 (8.75%) 0 (0%) 0 (0%) 12 (15%) 

Gastropathy 9 (11.25%) 6 (7.5%) 0 (0%) 0 (0%) 15 (18.75%) 

Gastritis 19 (23.75%) 10 (12.5%) 1 (1.25%) 0 (0%) 30 (37.5%) 

Duodenitis 1 (1.25%) 5 (6.25%) 0 (0%) 0 (0%) 6 (7.5%) 

Prepyloric ulcer 0 (0%) 2 (2.5%) 0 (0%) 0 (0%) 2 (2.5%) 

Total 40 (50%) 37 (46.25%) 3 (3.75%) 0 (0%) 80 (100%) 

Presentation 
Cellular Fas gene expressed in epithelial lining 


2
 P value R P value 

˂5% 5-25% 26-50% 50% ˃ Total 

Gastric ulcer 0 (0%) 11 (13.75%) 4 (5%) 0 (0%) 15 (18.75%) 

162.347 0.000 0.036 0.754 

Du 0 (0%) 4 (5%) 8 (10%) 0 (0%) 12 (15%) 

Gastropathy 0 (0%) 9 (11.25%) 6 (7.5%) 0 (0%) 15 (18.75%) 

Gastritis 0 (0%) 14 (17.5%) 16 (20%) 0 (0%) 30 (37.5%) 

Duodenitis 0 (0%) 6 (7.5%) 0 (0%) 0 (0%) 6 (7.5%) 

Prepyloric ulcer 0 (0%) 0 (0%) 2 (2.5%) 0 (0%) 2 (2.5%) 

Total 0 (0%) 44 (55%) 36 (45%) 0 (0%) 80 (100%) 

Presentation Cellular Fas gene expressed in lamina propria 

Gastric ulcer 0 (0%) 0 (0%) 0 (0%) 15 (18.75%) 15 (18.75%) 

162.347 0.000 -0.036 0.754 

Du 0 (0%) 0 (0%) 0 (0%) 12 (15%) 12 (15%) 

Gastropathy 0 (0%) 0 (0%) 0 (0%) 15 (18.75%) 15 (18.75%) 

Gastritis 0 (0%) 0 (0%) 0 (0%) 30 (37.5%) 30 (37.5%) 

Duodenitis 0 (0%) 0 (0%) 0 (0%) 6 (7.5%) 6 (7.5%) 

Prepyloric ulcer 0 (0%) 0 (0%) 0 (0%) 2 (2.5%) 2 (2.5%) 

Total 0 (0%) 0 (0%) 0 (0%) 80 (100%) 80 (100%) 
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Figure 1:  In situ hybridization for human Fas in gastric tissue 
section mainly in inflammatory cell infiltrates (A)  lymphocytes; (B) 
PMNS, (C) negative expression. Bar size = 50 µm. staining by 
BCIP/NBT (bluish purple) counterstained with nuclear fast red 

 

Mild (55%) to moderate (45%) Fas gene 
expression on inflammatory cells (lymphocytes and 
PMNs) infiltrated in gastric epithelial lining were 
reported. Mild Fas expression detected mainly in in 
gastritis (17.5%) and lastly in DU (5%). Moderate Fas 
expression detected in gastritis (20%), and finally in 
prepyloric ulcer (2.5%). There was significant 
difference (p < 0.001) in epithelial localization of 
lymphocytes & PMNs Fas among disorders without 
correlation (p = 0.754). Fas overexpression was 
detected in lymphocytes and PMNs infiltrated in 
lamina propria, mainly in gastritis (37.5%), gastric 
ulcer & gastropathy (18.75%), prepyloric ulcer (2.5%). 
There was significant difference (p < 0.001) in lamina 
propria localization of Fas expressing lymphocytes & 
PMNs among disorders without correlation (p = 
0.754). 

As shown in Table 2, overexpression of Fas 
on gastric cells reported in (61.25%), moderate 
expression (31.25%), mild expression (5%). A sum of 
(58.75%) of gastroduodenal disorders infected with 
CagA positive H. pylori (Figure 2), (43.75%) have 
gastric Fas overexpression. Significant difference in 

Fas expression among disorders correlated with 
between CagA expression (p value < 0.001, p value = 
0.001). 

Fas over expression reported in (7.5%) 
gastric disorders with hypopepsinogenemia, (31.25%) 
cases with normal PGI; (22.5%) with PGI 
hypersecretion. Moderate Fas expression reported in 
(27.5%) cases with normal PGI and (3.75%) with PGI 
hypersecretion. Significant difference among 
disorders in grade of Fas expression (p value < 0.001) 
without correlation with serum level of PGI (p value = 
0.643). 

 

 

 
Figure 2: In situ hybridization for CagA Positive H. pylori in gastric 
tissue section .staining by BCIP/NBT (bluish purple) counterstained 
with nuclear fast red. Bar size=50 µm. A) Gastric epithelia, B) CagA 
expression extended to gastric pits, C) negative expression 

 

Fas over expression reported in (15%) gastric 
disorders with normal PGII level; (46.25%) of cases 
with hypersecretion of PGII. Significant difference 
among disorders in grade of Fas expression (p value 
< 0.001) with correlation with serum level of PGII (p 
value = 0.01).  

Gastric Fas over expression reported in 
(27.5%) of cases with PGI/PGII hyposecretion; 
(33.75%) of normal PGI/PGII. Significant difference 
among disorders in grade of Fas expression (p value 

1-A 

1-B 

1-C 
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< 0.001) without correlation with serum level of 
PGI/PGII (p value = 0.156). Significant difference in 
grade of Fas gene expression (p value < 0.001) 
without correlation with gastrin17 level (p value = 
0.858). 

  

  
Figure 3: In situ hybridization for Fas gene in gastric tissue section. 
Staining by BCIP/NBT (bluish purple) counterstained with nuclear 
fast red. Bar size = 50 µm. A)  positive  Fas gene In situ 
hybridization expression in gastric epithelia; (B)  positive  Fas gene 
In situ hybridization expression in gastric lamina propria; (C) 
positive  Fas gene In situ hybridization expression in gastric glands; 
(D) Negative In situ hybridization for Fas gene in gastric tissue 
section. 

 

As in Table 3, gastric epithelia have mild Fas 
expression (61.25%) versus (38.75%) for moderate. 
H. pylori CagA infected gastric epithelia has moderate 
Fas expression in (26.25%) versus (32.5%) in mild 
with significant difference and correlation between 
CagA expression and grade of Fas expression (p 
value < 0.001, p value = 0.05) (Figure3). Significant 
difference in grade of Fas gene expression (p value < 
0.001) with correlation between serum level of PGI 
and Fas grade (p value < 0.001).  

Significant difference in gastric epithelia Fas 

grade (p value < 0.001) with correlation between PGII 
levels (p value = 0.0002). Among (58.75%) patients of 
normal PGI/PGII, (25%) have moderate grade of 
gastric Fas expression, (33.75%) mild. Significant 
difference in grade of gastric epithelial Fas expression 
(p value < 0.001) without correlation between level of 
PGI/PGII and grade Fas expression (p value = 0.487). 
Normal Gastrin17 detected in (87.5%), (37.5%) have 
moderate Fas expression and (50%) was mild. 
Hypergastrinemia was detected in (12.5%), (1.25%) 
have moderate Fas expression, (11.25%) mild. 
Significant difference in grade of Fas expression (p 
value < 0.001) without correlation between gastrin17 
and grade of Fas expression (p value = 0.508). 

As shown in Table 4, mild Fas expression in 
lamina propria (56.25%) versus (43.75%) moderate. 
Significant difference and correlation between CagA 
expression and Fas expression in lamina propria (p 
value = 0.001, p value = 0.056) (Figure3). Significant 
difference among disorders in grade of Fas 
expression (p value < 0.001) with significant 
correlation between serum PGI and grade of Fas 
expression in gastric lamina propria (p value = 0.05). 
Normal PGII level detected in (23.75%) patients, 
(15%) have moderate grade of Fas expression and 
(8.75%) was mild. Hypersecretion of PGII was 
determined in (76.25%) patients, (28.75%) have 
moderate grade of gastric Fas expression, (47.5%) 
was mild. Significant difference in grade of Fas 
expression (p value < 0.001) with correlation between 
PGII level and grade of Fas expression in gastric 
lamina propria (p value = 0.001). Significant difference 
in grade of Fas expression in gastric lamina propria (p 
value < 0.001) without correlation between serum 
PGI/PGII and grade of gastric lamina propria Fas 
expression (p value = 0.519). Significant difference in 
grade of Fas expression (p value < 0.001) without 
correlation between gastrin17 level and grade of 
gastric lamina propria Fas expression (p value = 
0.575). 

 

Table 2: Correlation of Gastric cells Fas gene expression and gastric secretion 

Parameters 
Gastric  cells  Fas gene 

2
 

 
P value R P value 

˂5% 5-25% 26-50% 50% ˃ Total 

CagA 
genotype 

Positive 0(0%) 4 (5%) 8 (10%) 35 (43.75%) 47 (58.75%) 60.363 
 

0.000 
0.350 

 
0.001 

Negative 2 (2.5%) 0 (0%) 17 (21.25%) 14 (17.5%) 33 (41.25%) 

PGI 

˂30  µg/L 0 (0%) 0 (0%) 0 (0%) 6 (7.5%) 6 (7.5%) 

1149.995 0.000 -0.053 0.643 30-160 µg/L 2 (2.5%) 0 (0%) 22 (27.5%) 25 (31.25%) 49 (61.25%) 

˃160 µg/L 0 (0%) 4 (5%) 3 (3.75%) 18 (22.5%) 25 (31.25%) 

PGII 

˂3  µg/L 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
1088.09 

 
0.000 

0.285 
 

0.01 3-15 µg/L 0 (0%) 0 (0%) 7 (8.75%) 12 (15%) 19 (23.75%) 

˃15 µg/L 2 (2.5%) 4 (5%) 18 (22.5%) 37 (46.25%) 61 (76.25%) 

PGI/PGII 

˂3  µg/L 2 (2.5%) 0 (0%) 9 (11.25%) 22 (27.5%) 33 (41.25%) 
1833.79 

 
0.000 

-0.163 
 

0.156 3-20 µg/L 0 (0%) 4 (5%) 16 (20%) 27 (33.75%) 47 (58.75%) 

˃20 µg/L 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Gastrin-17 

˂ 1 pmol/ml 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

586.08 0.000 0.020 0.858 

1-7 pmol/ml 2 (2.5%) 4 (5%) 19 (23.75%) 45 (56.25%) 70 (87.5%) 

˃7  pmol/ml 0 (0%) 0 (0%) 6 (7.5%) 4 (5%) 10 (12.5%) 

Total 2 (2.5%) 4 (5%) 25 (31.25%) 49 (61.25%) 80 (100%) 

3-A  3- B  

3-C  3-D  
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Table 3: Correlation of Gastric epithelial cells  Fas gene expression and gastric secretion 

Parameters 
Gastric cells epithelial Fas gene 

2
 

 
P value R P value 

˂5% 5-25% 26-50% 50% ˃ Total 

CagA  
Genotype  

Positive  0 (0%) 26 (32.5%) 21 (26.25%) 0 (0%) 47 (58.75%) 
40.177 0.000 

0.213 
0.218* 

0.058 
0.052* Negative  0 (0%) 23 (28.75%) 10 (12.5%) 0 (0%) 33 (41.25%) 

PGI 

˂30  µg/l 0 (0%) 6 (7.5%) 0 (0%) 0 (0%) 6 (7.5%) 

671.43 0.000 0.405 0.000 30-160 µg/L 0 (0%) 34 (42.5%) 15 (18.75%) 0 (0%) 49 (61.25%) 

˃160 µg/L 0 (0%) 9 (11.25%) 16 (20%) 0 (0%) 25 (31.25%) 

PGII 

˂3  µg/l 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

650.29 0.000 0.341 0.002 3-15 µg/L 0 (0%) 15 (18.75%) 4 (5%) 0 (0%) 19 (23.75%) 

˃15 µg/L 0 (0%) 34 (42.5%) 27 (33.75%) 0 (0%) 61 (76.25%) 

PGI/PGII  

˂3  µg/l 0 (0%) 22 (27.5%) 11 (13.75%) 0 (0%) 33 (41.25%) 

1044.64 0.000 0.079 0.487 3-20 µg/L 0 (0%) 27 (33.75%) 20 (25%) 0 (0%) 47 (58.75%) 

˃20 µg/L 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Gastrin-17 

˂ 1 pmol/ml 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

348.498 0.000 -0.075 0.508 1-7 pmol/ml 0 (0%) 40 (50%) 30 (37.5%) 0 (0%) 70 (87.5%) 

˃7 pmol/ml 0 (0%) 9 (11.25%) 1 (1.25%) 0 (0%) 10 (12.5%) 

 
* Spearman Correlation 
 
 

As shown in Table 4, Fas overexpression 
appear to be more frequent (53.75%) than moderate 
(41.25%) and mild (5%) grade of expression in gastric 
glands. Significant difference without correlation 
between CagA expression and grade of Fas in gastric 
glands (p value = 0.001, p value = 0.743). 

Significant difference in grade of Fas 
expression (p value < 0.001) without significant 
correlation between serum PGI and grade of gastric 
glands Fas expression (p value = 0.296).Significant 
difference among disorders in grade of Fas (p value < 
0.001) without correlation between serum PGII and 
grade of gastric glands Fas expression (p value = 
0.501). Significant difference in grade of gastric gland 
Fas expression (p value < 0.001) without correlation 
between PGI/PGII serum level and grade of gastric 
cells Fas (p value = 0.947). Significant difference 
among disorders in grade of Fas gene expression (p 
value < 0.001) without correlation between gastrin17 
and grade of gastric glands Fas expression (p value = 
0.286). 

As shown in Table 5, moderate lymphocytes 
Fas expression detected in (31.25%) versus (27.5%) 
mild among CagA positive cases. Significant 
difference without correlation between CagA 
expression and grade of Fas in lymphocytes (p value 
= 0.001, p value = 0.112). Significant difference in 
grade of Fas (p value < 0.001) with significant 
correlation between serum PGI and grade of 
lymphocytes Fas expression (p value = 0.009).Normal 
PGII level detected in (23.75%) of patients, (6.25%) 
have moderate and mild grades of lymphocytes Fas 
expression. Hypersecretion of PGII determined in 
(76.25%) of patients, (25%) have moderate grade of 
lymphocytes Fas, (55%) was mild. Significant 
difference in grade of lymphocytes Fas (p value < 
0.001) with correlation between PGII levels and grade 
of gastric lymphocytes Fas (p value = 0.035). 
Significant difference in gastric lymphocytes Fas (p 
value < 0.001) with correlation between serum 
PGI/PGII and grade of gastric lymphocytes Fas 
expression (p value = 0.046). 

 

Table 4: Correlation of Gastric lamina propria, gastric glands Fas gene expression and gastric secretion 

Parameters Gastric Fas gene expressed in lamina propria 
2
 

 

P value r P value 

˂5% 5-25% 26-50% 50% ˃ Total 

Cag A 
genotype  

Positive  0 (0%) 32 (40%) 15 (18.75%) 0 (0%) 47 (58.75%) 
44.315 0.001 -0.215 0.056 

Negative  0 (0%) 13 (16.25%) 20 (25%) 0 (0%) 33 (41.25%) 

Pgi 

˂30  µg/l 0 (0%) 6 (7.5%) 0 (0%) 0 (0%) 6 (7.5%) 

782.410 0.000 -.212 0.05 30-160 µg/L 0 (0%) 19 (23.75%) 30 (37.5%) 0 (0%) 49 (61.25%) 

˃160 µg/L 0 (0%) 20 (25%) 5 (6.25%) 0 (0%) 25 (31.25%) 

Pgii 

˂3  µg/l 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

746.31 0.000 -0.361 0.001 3-15 µg/L 0 (0%) 7 (8.75%) 12 (15%) 0 (0%) 19 (23.75%) 

˃15 µg/L 0 (0%) 38 (47.5%) 23 (28.75%) 0 (0%) 61 (76.25%) 

Pgi/pgii  

˂3  µg/l 0 (0%) 19 (23.75%) 14 (17.5%) 0 (0%) 33 (41.25%) 

1300.262 0.000 -0.073 0.519 3-20 µg/L 0 (0%) 26 (32.5%) 21 (26.25%) 0 (0%) 47 (58.75%) 

˃20 µg/L 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Gastrin17 ˂ 1 pmol/ml 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

444.840 0.000 -0.064 0.575 1-7 pmol/ml 0 (0%) 40 (50%) 30 (37.5%) 0 (0%) 70 (87.5%) 

˃7 pmol/ml 0 (0%) 5 (6.25%) 5 (6.25%) 0 (0%) 10 (12.5%) 

Parameters Fas gene expressed in  Gastric glands X2 P value r P value 

Cag A 
genotype  

Positive  0 (0%) 2 (2.5%) 21 (26.25%) 24 (30%) 47 (58.75%) 
42.496 0.000 0.037 0.743 

Negative  0 (0%) 2 (2.5%) 12 (15%) 19 (23.75%) 33 (41.25%) 

Pgi 

˂30  µg/l 0 (0%) 0 (0%) 0 (0%) 6 (7.5%) 6(7.5%) 

723.02 0.000 -0.118 0.296 30-160 µg/L 0 (0%) 4 (5%) 22 (27.5%) 23 (28.75%) 49 (61.25%) 

˃160 µg/L 0 (0%) 0 (0%) 11 (13.75%) 14 (17.5%) 25 (31.25%) 

Pgii 

˂3  µg/l 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

673.75 0.000 0.08 0.501 3-15 µg/L 0 (0%) 0 (0%) 7 (8.75%) 12 (15%) 19 (23.75%) 

˃15 µg/L 0 (0%) 4 (5%) 26 (32.5%) 31 (38.75%) 61 (76.25%) 

Pgi/pgii  

˂3  µg/l 0 (0%) 4 (5%) 5 (6.25%) 24 (30%) 33 (41.25%) 

1067.56 0.000 0.008 0.947 3-20 µg/L 0 (0%) 0 (0%) 28 (35%) 19 (23.75%) 47 (58.75%) 

˃20 µg/L 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Gastrin17 ˂ 1 pmol/ml 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

363.42 0.000 0.121 0.286 1-7 pmol/ml 0 (0%) 4 (5%) 30 (37.5%) 36 (45%) 70 (87.5%) 

˃7 pmol/ml 0 (0%) 0 (0%) 3 (3.75%) 7 (8.75%) 10 (12.5%) 
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Table 5: Correlation of Lymphocytes Fas gene and gastric secretion 

Parameters 
Lymphocyte Fas gene 


2
 P value r P value 

˂5% 5-25% 26-50% 50% ˃ Total 

Cag A genotype 
Positive 0 (0%) 22 (27.5%) 25 (31.25%) 0 (0%) 47 (58.75%) 

51.219 0.000 0.179 0.112 
Negative 2 (2.5%) 27 (33.75%) 4 (5%) 0 (0%) 33 (41.25%) 

PGI 

˂30  µg/L 0 (0%) 5 (6.25%) 1 (1.25%) 0 (0%) 6 (7.5%) 

763.23 0.000 -0.291 0.009 30-160 µg/L 2 (2.5%) 28 (35%) 17 (21.25%) 0 (0%) 47 (58.75%) 

˃160 µg/L 4 (5%) 16 (20%) 7 (8.75%) 0 (0%) 27 (33.75%) 

PGII 

˂3  µg/L 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

644.31 0.000 0.236 0.035 3-15 µg/L 0 (0%) 5 (6.25%) 5 (6.25%) 0 (0%) 10 (12.5%) 

˃15 µg/L 6 (7.5%) 44 (55%) 20 (25%) 0 (0%) 70 (87.5%) 

PGI/PGII ratio 

˂3  µg/L 2 (2.5%) 18 (22.5%) 13 (16.25%) 0 (0%) 33 (41.25%) 

1259.89 0.000 -0.224 0.046 3-20 µg/L 4 (5%) 31 (38.75%) 12 (15%) 0 (0%) 47 (58.75%) 

˃20 µg/L 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Gastrin17 

˂ 1 pmol/ml 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

494.53 0.000 -0.050 0.663 1-7 pmol/ml 6 (7.5%) 39 (48.75%) 25 (31.25%) 0 (0%) 70 (87.5%) 

˃7 pmol/ml 0 (0%) 10 (12.5%) 0 (0%) 0 (0%) 10 (12.5%) 

Parameters PMNs Fas gene 
2
 P value r P value 

Cag A genotype 
Positive 20 (25%) 24 (30%) 3 (3.75%) 0 (0%) 47 (58.75%) 

29.177 0.015 0.262 0.019 
Negative 23 (28.75%) 10 (12.5%) 0 (0%) 0 (0%) 33 (41.25%) 

PGI 

˂30  µg/L 3 (3.75%) 3 (3.75%) 0 (0%) 0 (0%) 6 (7.5%) 

654.03 0.000 -0.296 0.008 30-160 µg/L 21 (26.25%) 25 (31.25%) 3 (3.75%) 0 (0%) 49 (61.25%) 

˃160 µg/L 16 (20%) 9 (11.25%) 0 (0%) 0 (0%) 25 (31.25%) 

PGII 

˂3  µg/L 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

534.59 0.000 -.018 0.874 3-15 µg/L 9 (11.25%) 7 (8.75%) 3 (3.75%) 0 (0%) 19 (23.75%) 

˃15 µg/L 31 (38.75%) 30 (37.5%) 0 (0%) 0 (0%) 61 (76.25%) 

PGI/PGII 

˂3  µg/L 16 (20%) 17 (21.25%) 0 (0%) 0 (0%) 33 (41.25%) 

1033.23 0.000 -0.014 0.905 3-20 µg/L 24 (30%) 20 (25%) 3 (3.75%) 0 (0%) 47 (58.75%) 

˃20 µg/L 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Gastrin17 

˂ 1 pmol/ml 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

324.95 0.000 -0.007 0.952 1-7 pmol/ml 34 (42.5%) 33 (41.25 %) 3 (3.75%) 0 (0%) 70 (87.5 %) 

˃7 pmol/ml 6 (7.5 %) 4 (5%) 0 (0%) 0 (0%) 10 (12.5 %) 

 
 

Significant difference in grade of Fas 
expression (p value < 0.001) without correlation 
between level of gastrin17 and grade of gastric 
lymphocyte Fas expression (p value = 0.663). 
Significant difference with correlation between CagA 
expression and grade of PMNs Fas (p value = 0.015, 
p value = 0.019), (Table 5). Significant difference in 
grade of PMNs Fas (p value < 0.001) with significant 
correlation between level of PGI and PMNs Fas grade 

(p value = 0.008). Significant difference in grade of 
PMNs Fas (p value < 0.001) without correlation with 
PGII level (p value = 0.874). Significant difference in 
grade of PMNs Fas expression (p value < 0.001) 
without correlation between level of PGI/PGII and 
grade of PMNs Fas (p value = 0.905). Normal 
gastrin17 detected in (87.5%), (3.75%) have moderate 
PMNs Fas grade, (41.25 %) have mild PMNs Fas.  

Table 6:  Correlation of cellular Fas gene and gastric secretion 

  Parameters 
Cellular Fas gene expressed in epithelia 


2
 P value r P value 

˂5% 5-25% 26-50% 50% ˃ Total 

Cag A genotype 
Positive 0 (0%) 25 (31.25%) 22 (27.5%) 0 (0%) 47 (58.75%) 

43.225 0.000 -0.104 0.358 
Negative 0 (0%) 19 (23.75%) 14 (17.5%) 0 (0%) 33 (41.25%) 

PGI 

˂30  µg/L 0 (0%) 4 (5%) 2 (2.5%) 0 (0%) 6 (7.5%) 

762.552 0.000 0.038 0.737 30-160 µg/L 0 (0%) 27 (33.75%) 22 (27.5%) 0 (0%) 49 (61.25%) 

˃160 µg/L 0 (0%) 13 (16.25%) 12 (15%) 0 (0%) 25 (31.25%) 

PGII 

˂3  µg/L 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

689.201 0.000 0.148 0.191 3-15 µg/L 0 (0%) 15 (18.75%) 4 (5%) 0 (0%) 19 (23.75%) 

˃15 µg/L 0 (0%) 29 (36.25%) 32 (40%) 0 (0%) 61 (76.25%) 

PGI/PGII  

˂3  µg/L 16 (20%) 17 (21.25%) 0 (0%) 0 (0%) 33 (41.25%) 

1120.384 0.000 -0.068 0.547 3-20 µg/L 24 (30%) 20 (25%) 3 (3.75%) 0 (0%) 47 (58.75%) 

˃20 µg/L 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Gastrin17 

˂ 1 pmol/ml 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

341.613 0.000 -0.098 0.388 1-7 pmol/ml 34 (42.5%) 33 (41.25%) 3 (3.75%) 0 (0%) 70 (87.5%) 

˃7 pmol/ml 6 (7.5%) 4 (5%) 0 (0%) 0 (0%) 10 (12.5%) 

Parameters 
Cellular Fas gene expressed in lamina propria 

˂5% 5-25% 26-50% 50% ˃ Total 
2
 P value r P value 

Cag A genotype 
Positive 0 (0%) 32 (40%) 15 (20%) 0 (0%) 47 (58.75%) 

44.395 0.001 -.215 0.056 
Negative 0 (0%) 13 (16.25%) 20 (25%) 0 (0%) 33 (41.25%) 

PGI 

˂30  µg/L 0 (0%) 3 (3.75%) 3 (3.75%) 0 (0%) 6 (7.5%) 

762.552 0.000 -0.038 0.737 30-160 µg/L 0 (0%) 22 (27.5%) 27 (33.75%) 0 (0%) 49 (61.25%) 

˃160 µg/L 0 (0%) 20 (25%) 5 (6.25%) 0 (0%) 25 (31.25%) 

PGII 

˂3  µg/L 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

689.201 0.000 0.148 0.191 3-15 µg/L 0 (0%) 0 (0%) 0 (0%) 19 (23.75%) 19 (23.75%) 

˃15 µg/L 0 (0%) 0 (0%) 0 (0%) 61 (76.25%) 61 (76.25%) 

PGI/PGII  

˂3  µg/L 0 (0%) 19 (23.75%) 14 (17.5%) 0 (0%) 33 (41.25%) 

1120.384 0.000 0.068 0.547 3-20 µg/L 0 (0%) 26 (32.5%) 21 (26.25%) 0 (0%) 47 (58.75%) 

˃20 µg/L 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Gastrin17 

˂ 1 pmol/ml 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

586.079 0.000 0.020 0.858 1-7 pmol/ml 0 (0%) 40 (50%) 30 (37.5%) 0 (0%) 70 (87.5%) 

˃7 pmol/ml 0 (0%) 5 (6.25%) 5 (6.25%) 0 (0%) 10 (12.5%) 
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Hypergastrinemia detected in (12.5%), (5%) 
have mild grade of PMNs Fas. Significant difference in 
grade of PMNs Fas (p value < 0.001) without 
correlation between serum gastrin17 and grade of 
gastric glands Fas (p value = 0.952). 

As shown in Table 6, moderate grade of 
PMNs & lymphocytes Fas in gastric epithelia reported 
in (27.5%) of cases, (31.25%) have mild expression. 
Significant difference without correlation between 
CagA and grade of PMNs & lymphocytes Fas 
expression (p value = 0.015, p value = 0.358). 
Significant difference among disorders in grade of 
PMNs &lymphocytes Fas expression (p value < 
0.001) without significant correlation between PGI 
levels and grade of PMNs & lymphocytes Fas 
expression (p value = 0.737). Significant difference 
among disorders in grade of PMNs & lymphocytes 
Fas (p value < 0.001) without correlation with PGII 
levels (p value = 0.191). Hyposecretion of PGI/PGII 
detected in (41.25%), (21.25%) have mild grade of 
PMNs & lymphocytes Fas expression. Significant 
difference in grade of PMNs & lymphocytes Fas (p 
value < 0.001) without correlation (p value = 0.547). 
Significant difference among disorders in grade of 
PMNs Fas expression (p value < 0.001) without 
correlation between serum level of gastrin-17 and 
grade of PMNs & lymphocytes Fas expression (p 
value = 0.388).  

As shown in Table 6, significant difference 
with marginal correlation between CagA gene 
expression and grade of PMNs & lymphocytes Fas (p 
value = 0.001, p value = 0.056). Significant difference 
in grade of PMNs & lymphocytes Fas (p value < 
0.001) without significant correlation between serum 
level of PGI and grade of PMNs &lymphocytes Fas (p 
value = 0.737). Significant difference among disorders 
in grade of PMNs & lymphocytes Fas (p value < 
0.001) without correlation with PGII levels (p value = 
0.191).  

 As shown in Table 6, significant difference 
among disorders in grade of PMNs & lymphocytes 
Fas expression in lamina propria (p value < 0.001) 
without correlation (p value = 0.547). Significant 
difference among disorders in grade of PMNs Fas 
gene (p value < 0.001) without correlation between 
level of gastrin-17 and grade of PMNs & lymphocytes 
Fas expression (p value = 0.858). 

 

 

Discussion 

 

In this cross sectional study, (80) of H. pylori 
infected patients, age range 16-80 years, mean (47.24 
± 18.82) years were studied. The frequency of H. 
pylori associated disorders in current study starting 
from gastritis (37.5%), gastropathy & gastric ulcer 

(18.75%), DU(15%), duodenitis (7.5%), prepyloric 
ulcer (2.5%) which come in line with others[4] . 

In current study high grade of Fas gene 
expression was not detected at all. Mild lymphocytes 
expression (5-25%) reported in (61.25%), followed by 
moderate grade (26-50%) of expression (31.25%) 
among different disorders. In PMNs, mild Fas 
expression was reported in (46.25%) versus (3.75%) 
moderate the frequency of Fas gene expression more 
frequently reported in gastritis and gastropathy. Even 
there was significant difference in lymphocytes Fas 
expression among disorders, there was no correlation 
between this expression and type of gastric disorder. 
This is a logical finding because the induction of Fas 
expression via infiltrating lymphocytes and PMNs is 
associated and attributed to the induction via H. pylori 
infection [10]. Low Fas expression in infiltrating PMNs 
compared with infiltrating lymphocytes may attributed 
to the chronic active inflammatory reaction among 
different disorders [11]. 

One of interesting points that the lymphocytes 
and PMNs Fas expression in epithelial lining range 
from mild (gastric ulcer; gastritis; gastropathy) to 
moderate ( gastritis ; DU; gastropathy) with significant 
difference. While in lamina propria, infiltrating 
lymphocytes and PMNs among all disorders have 
high grade of Fas gene expression. This may 
attributed to the ability of H. pylori to invade deeply in 
gastric tissue gastric beyond mucosal epithelia, which 
indicates initiation of interaction between H. pylori and 
inflammatory cells in lamina propria leading to 
activation of NFkB gene in gastric as well as 
Lymphocytes and PMNs, finally IL8 production and 
increase oxidative stress in gastric tissue leading final 
to increase Fas gene production which is more 
obvious in lamina propria than in gastric epithelia, 
reflecting the underling pathology in near future [1, 10, 
11].  

In current study CagA genotype have a 
positive effect and correlation on the gastric cells Fas 
over expression in (43.75%). Mild expression detected 
in (10%). This results come in line with [1, 10]. This 
result come in concordance with opinion of [10, 18] 
stated that whenever H. pylori have potent Cag PAI, 
bacterial adhesion, good signals will be received by 
the gastric epithelial cells which reflect its response by 
increasing of expression of MHCII to play as antigen 
presenting cell (APC) and strong Th1 response will be 
occur with obvious IFNγ secretion which acts as good 
stimulator for up-regulation of FAS and even FASL in 
gastroduodenal tissue and tissue infiltrating 
lymphocytes (TILs).  

One of exciting things in this study, the 
fluctuation of gastric Fas expression independently 
from a status of gastric hormones. All cases with 
hyposecretion of PGI; PGI/PGII characterized by 
gastric Fas overexpression, (7.5%) vs. (27.5%). On 
the other hand all cases with normal gastric hormone 
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level also associated with gastric Fas overexpress, 
PGI (31.25%), PGII (15%), PGI/PGII (33.75%), G17 
(56.25%) without any significant correlation between a 
status of PGI, PGI/PGII, Gastrin 17 and gastric Fas 
overexpression. PGII have positive correlation with 
gastric Fas overexpression among different disorders.  

These results indicating a H. pylori induced 
pangastric type of mucosal inflammation even to 
duodenal region that reflects the disruption in gastric 
hormones secretion mainly over production of PGI 
(31.25%), PGII (76.25%), G17 (5%) [19]. Gastric Fas 
expression and gastric hormones have indirect 
correlation. Mucosal colonization by the H. pylori 
ignites a cascade of events that result in large 
increases in inflammatory cytokines in the infected 
tissue which were originated from the gastric mucosa 
as well as from infiltrating inflammatory cells. Among 
these inflammatory cytokines, IL-1, IL-2, TNF-α, and 
IFNγ that have been shown to up-regulate the 
expression of Fas antigen in gastric as well as 
inflammatory cells. T-helper type 1 (Th1) cells are 
selectively increased during H. pylori infection [20]. 
Th1 cytokines, such as IFNγ and TNF-α, can increase 
the release of proinflammatory cytokines, such as IL-8 
from the epithelium as well as Fas and Fas ligand 
(FasL) 34. Furthermore, these cytokines can also 
increase the expression of MHC class II molecules by 
gastric epithelial cells, thereby increasing the binding 
of H. pylori to the gastric epithelium [21].  

One of frustrating things that there was no 
clinical study to evaluates the correlation between 
gastric Fas expression and the level of gastric 
hormones. One of remarkable finding in current study 
when making topographical analysis for the 
correlation between gastric hormones and gastric Fas 
expression in gastric epithelia, lamina propria and 
gastric glands. This study reported a positive 
correlation between gastric Fas expression and 
PGI;PGII in gastric epithelia, lamina propria but not in 
gastric gland even with presence of significant 
difference in gastric hormones according to Fas gene 
expression.  

Attachment of H. pylori on specific molecules 
expressed and acts as a receptor in the gastric 
epithelia, MHCII and CD74 using multiple adhesins 
that have been identified on the outer membrane of H. 
pylori such as BabA, SabA. BabA and SabA bind to 
fucosylated and sialylated blood group antigens, 
respectively. While the attachment of H. pylori using 
BabA as an adhesin does not appear to induce 
signaling or immune responses from host cells, SabA 
appears to be required for activation of neutrophils 
and the resulting oxidative burst by binding to 
sialylated neutrophil receptors [22]. This inflammatory 
signal extended throughout gastric epithelia to lamina 
propria also via the effect of neutrophil activating 
protein and urease as well as CagA production by H. 
pylori which in turn leads to activation of lymphocytes 
and gastric NFkB causing production of 

proinflammatory cytokines, mainly IL8 and hence the 
gastric epithelia and lamina propria sinking with 
inflammatory reaction and cells leading to increase of 
Fas expression on gastric epithelia and lamina propria 
as well as inflammatory cells [1, 11, 23]. Because 
CagA interacts with important signaling mediators in 
the gastric cells, it is considered responsible for 
changes in cell morphology, adhesion and turnover 
[23]. CagA cause increase in Fas expression 
independently or in conjunction with other virulence 
factors such as urease [10, 11]. At the same time as a 
results of pan gastric inflammatory reaction this leads 
to direct effects on PGII producing cells causing 
increase in PGII production and as a results of 
neuroendocrine activity through vagus nerve and 
gastrin, PGI also affected. Fas expression on gastric 
glands has no correlation with gastric hormones even 
in the presence of significant differences in hormones 
according to grade of Fas expression may be 
associated with fact that gastric glands appear to be 
Immunological privileged site.  

In current study, H. pylori influence on 
apoptosis of lymphocytes in gastric mucosa 
.lymphocytes Fas expression has positive correlation 
with PGI; PGII, PGI/PGII. Obvious fluctuation of 
lymphocytes Fas according to gastric hormones from 
mild to moderate expression as in Table 5. One of 
remarkable finding was the mild to moderate 
expression of Fas on PMNS which has positive 
correlation with PGI serum level only. This may 
attributed to chronic active pangastric inflammation 
affecting the PGI, PGII producing chief cells within 
gastric mucosa, reflecting by (3.75%) mild expression 
of PMNs, (6.25%) in lymphocytes and clinically 
patients suffered from atrophic corpus gastritis. The 
mild to moderate expression of Fas on gastric tissue 
infiltrating lymphocytes give an indication about the 
immunopathological role of these cells in underling 
clinical diseases .by relatively low expression of 
apoptotic marker (Fas) in lymphocytes as well as 
PMNs this will leads to delay spontaneous apoptosis 
and prolong their survival. It results in the prolonged 
activity of cytokines secreted by these cells and 
therefore augments their damaging action upon 
gastric mucosa [24, 25]. On the other hand the mild to 
moderate expression of Fas receptors on lymphocytes 
and PMNs act in delay of their proliferation and affects 
its ability to get rid of H. pylori from gastric tissue, and 
at sum this will cause persistence infection and a 
protective strategy for H. pylori [24, 26].  

When making topographical analysis for the 
correlation between gastric hormones and 
inflammatory cells (lymphocytes & PMNs) Fas 
expression in gastric epithelia, lamina propria; No 
correlation was reported between inflammatory cells 
(lymphocytes & PMNs) Fas expression and gastric 
hormones secretion in gastric epithelia, lamina propria 
even with presence of significant difference in gastric 
hormones according to Fas gene expression as in 
Table 6. This finding reflect the role of; and give an 
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indication that H. pylori acts as inducer for Fas gene 
expression on gastric cells as well as lymphocytes & 
PMNs, directly through its virulence factors, mainly 
products of Cag pathogenicity island, CagA and 
others, and indirectly through cytokines produce by 
TH1 cells such as IFNγ as well as the oxidative stress 
produced by reactive oxygen species from 
inflammatory cells infiltrated into gastric tissue due to 
H. pylori infection [10, 11, 24].  

In conclusion, Fas gene expression and 
localization on gastric and inflammatory cells affected 
directly by H. pylori CagA and indirectly by gastric 
hormones. This contributes to progression of various 
gastric disorders according to severity of CagA 
induced gastric pathology and gastric hormones 
disturbance throughout the course of infection and 
disease.  
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Abstract  

BACKGROUND: Acoustic radiation force impulse (ARFI) evaluates liver stiffness non-invasively 
and was invented recently. This technique can easily and accurately assess the degree of liver 
fibrosis in clinical practice.  

AIM: The aim of this study was to detect the diagnostic performance of ARFI elastography in the 
staging of fibrosis in some Egyptian patients with chronic HCV infection.  

PATIENTS AND METHODS: One hundred ninety patients with chronic HCV infection; 142 men 
and 48 women were enrolled in the study. They underwent liver biopsy examination for liver fibrosis 
detection. All demographic; clinical and biochemical data were recoded. ARFI examination was 
done for all subjects to detect liver stiffness measurement in relation to liver fibrosis detected by 
pathological examination of liver biopsies.  

RESULTS: Medians of liver stiffness measurement by shear wave velocity showed a significant 
increase as a grade of liver fibrosis increases (p ≤ 0.0001, highly significant). Liver stiffness was 
directly correlated to age, AST; ALT; INR and liver steatosis (p values were: 0.009; 0.0001; 0.013; 
0.006 and 0.04 respectively, significant). On the other hand, liver stiffness was inversely correlated 
to albumin; prothrombin concentration and platelets (p values were: 0.0001; 0.001, and 0.0001, 
respectively, significant). We found that shear wave velocity can predict F1; F2; F3 and F4 at cut-off 
values: 1.22; 1.32; 1.44 and 1.8 respectively. 

CONCLUSION: ARFI is a diagnostic noninvasive promising technique for liver fibrosis diagnosis 
among Egyptian patients with chronic HCV infection. 

 

 

 

Introduction 

 

The incidence of chronic hepatitis C has been 
increasing gradually and is a potentially life-
threatening problem especially among Egyptians. 
Sustained and repeated inflammatory stimuli can 
cause a stress repair response in the body, leading to 
the accumulation of a large number of extracellular 
matrixes in the liver tissue, leading to fibrosis [1]. 
Progression of fibrosis can cause cirrhosis or even 
liver cancer. Therefore, early detection is important for 
the prevention and control of liver fibrosis and 
cirrhosis. Liver biopsy is the main diagnostic method 
for liver fibrosis. However, it is an invasive method 

and associated complications limit its safety [2]. 

Recently, various non-invasive techniques for 
liver fibrosis assessment have been developed, 
including serum biomarkers and elastography 
techniques. Transient elastography (TE), real-time 
elastography (RTE), acoustic radiation force impulse 
imaging (ARFI) are the most frequent elastography 
techniques [3, 4]. 

ARFI evaluates liver stiffness non-invasively 
and was invented recently. This technique can easily 
and accurately assess the degree of liver fibrosis in 
clinical practice [5-7]. Fierbinteanu-Braticevici et al [8] 
reported that ARFI elastography showed very good 
accuracy in assessing all stages of liver fibrosis. In 
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addition, a meta-analysis by Nierhoff et al [9] also 
demonstrated good diagnostic accuracy. 

Nowadays, early and continuous detection of 
liver fibrosis has become increasingly important in 
order to make therapeutic decisions, determine 
prognosis and to follow-up disease progression. 
Hepatic fibrogenesis is a dynamic process reflecting 
an imbalanced extracellular matrix turnover. 
Evaluating the evolution of fibrosis over time can be 
therefore more important than a “once only” diagnosis. 
Recent evidence suggesting that liver fibrosis can be 
reversible [10, 11], further emphasizes the importance 
to monitor fibrosis over time, other than simply 
diagnosing its presence and staging its severity. 
Accurate, reproducible and easily applied methods 
are therefore required for the assessment of hepatic 
fibrosis 

The aim of this study was to detect the 
diagnostic performance of ARFI elastography in the 
staging of fibrosis in some Egyptian patients with 
chronic HCV infection. 

 

 

Patients and Methods 

 

Patients 

The study was conducted on 190 patients 
with chronic HCV infection; 142 men and 48 women 
with documented chronic HCV infection, recruited 
from Agouza Liver Center and National Research 
Center, Cairo. Chronic HCV diagnosis was based on 
elevated serum transaminase levels for at least six 
months and positive HCV antibody by the second-
generation enzyme-linked immunosorbent assay and 
confirmed by detection of circulating HCV RNA using 
polymerase chain reaction (PCR). A liver biopsy 
specimen was taken from every patient. The current 
study was approved by ethical committee in the 
national research center. An informed consent was 
signed by every patient before enrollment in the study. 
Demographic data; clinical data; biochemical 
investigations; results of abdominal ultrasonography; 
histopathological examination of liver biopsies and 
data of ARFI examination were recoded for every 
enrolled patient. 

We excluded any patients with history renal 
disorder, the recent history of cardiovascular disease 
or patients with hepatitis B infection or human 
immunodeficiency virus infection, autoimmune or 
metabolic liver diseases; abnormal coagulation 
profiles that preclude liver biopsies; international 
normalized ratio (INR) > 1.5, prothrombin time > 50 
seconds and platelet count < 50,000/mL. Relative and 
absolute contraindications to liver biopsy, e.g. biliary 
ductal dilatation, ascites, and the presence of 
hepatocellular carcinoma were also excluded. 

Histopathological Examination of Liver 
Biopsies 

Ultrasound-guided percutaneous liver biopsy 
specimens were taken from the patients and 
examined by two different pathologists , experienced 
in liver histology, who were unaware of the laboratory 
results or clinical diagnosis. Only specimens with the 
inter-observer agreement of stage of hepatic fibrosis 
were included in the study. METAVIR scoring system 
was used for staging hepatic fibrosis. Every biopsy 
specimen was staged on a scale of F0 to F4 (F0 = no 
fibrosis, F1 = portal fibrosis without septa, F2 = few 
septa, F3 = numerous septa without cirrhosis, and F4 
= cirrhosis) [12, 13]. 

 

Acoustic radiation force impulse 
elastography 

Acoustic radiation force impulse elastography 
was performed for all subjects within two months of 
the date of liver biopsy with a Siemens Acuson S3000 
Virtual Touch ultrasound system (Siemens AG, 
Erlangen, Germany) with a 6CI transducer. The 
principle underlying ARFI elastography is that sharing 
of the examined tissue induces a strain in the tissues. 
An acoustic ‘‘push’’ pulse is automatically produced by 
the ultrasound probe and directed to the side of a 
region of interest (ROI), which is where the speed of 
the shear wave is measured. This ROI has a 
predefined size, provided by the system (10 mm long 
and 5 mm wide).  

 
Figure 1: Ultrasonographic picture of  ARFI  examination for liver 
fibrosis 

 

The acoustic ‘‘push’’ pulse generates shear 
waves that propagate into the tissue, perpendicular to 
the ‘‘push’’ axis. Detection waves are also generated 
by the transducer to measure the propagation speed 
of these shear waves, which increases with fibrosis 
severity [14]. The speed of the shear waves, 
measured in meters per second, as well as 
measurement depth, is displayed by the system. For 
each patient, 10 valid ARFI measurements were 
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performed under fasting conditions, with the patient in 
supine position with the right arm in maximum 
abduction, by the intercostal approach in the right liver 
lobe, 1–2 cm under the liver capsule. Minimal 
scanning pressure was applied by the operator; the 
patient was asked to stop normal breathing for a 
moment to minimize breathing motion. The mean of 8-
10 valid measurements was calculated and 
considered indicative of the severity of fibrosis (Fig. 1, 
Fig. 2). The operators were blinded to any clinical or 
elastographic data. 

 
Figure 2: Output report of ARFI examination wit means, median and 
standard deviation 

 

Statistical analysis 

Data are expressed as median or mean ± SD 
or median and range where appropriate. Categorical 
data are described as the frequency of the subjects 
with a specific characteristic. Chi-square test or 
Fisher’s exact test was used for comparing categorical 
data and Student’s t-test, Mann-Whitney-U-test, or 
Kruskal-Wallis test, when appropriate, was used for 
comparing continuous variables. The sensitivity-to-
specificity relationship of each noninvasive diagnostic 
test was assessed by using receiver operating 
characteristic curves. Area under the receiver 
operating characteristic curve and the 95% confidence 
interval were calculated for detection of histologic 
fibrosis stage 2 or higher disease (F ≥ 2), detection of 
histologic fibrosis stage 3 or higher disease (F ≥ 3), 
and detection of cirrhosis (F4) in the entire study 
population. P ≤ .05 was considered indicative of a 
significant difference. Statistical analysis was 
performed using SPSS software version 12.0 (SPSS 
Inc., Chicago, IL, USA). 

 

Results 

 

Base line features of the studied patients 
were present in Table 1. One hundred ninety patients 

with chronic HCV infection who underwent liver 
biopsies for pathological examination were enrolled in 
the current study from May 2014 to May 2015. They 
were 142 men and 48 women with mean age of 53.74 
± 12.05.  

Table 1: Patients’ characteristics 

Variables   
HCV patients 

N = 190 

Age in years                    Mean ± SD 53.74 ± 12.05 

Sex 
       Male     No (%) 
       Female  No (%) 

 
142 (74.7) 

    48  (25.3 ) 

PH of Schisto: 
         Negative No (%) 
          Positive   No (%) 

 
  63 (33.2) 
127 (66.8) 

Viral load    IU/mL             Median (range)      114000 (0- 33400000) 

AST    IU/L                        Median (range)      44.50 (1.97-283) 

ALT   IU/L                         Median (range) 38.00 (8.00-270) 

Albumin gm/dl                  Median (range) 3.90 (1.40-4.01) 

Total bilirubin  mg/dl        Median (range) 1.20 (0.20-4.5) 

Direct  bilirubin  mg/dl      Median (range) 0.50 (0.00-3.9) 

P C %                               Median (range) 79.00 (31-199) 

INR                                   Median (range) 1.20 (0.8-3.9) 

GGT      IU/L                     Median (range) 31.00 (1.3-271) 

Platelets  ×10
3
                  Median (range) 130.50 (0.95-512.00) 

AFP    ng/ml                     Median (range) 6.50 (0.20-7900) 

CHOL    mg/dl                   Mean ± SD   167.69 ± 40.36 

TRG       mg/dl                  Mean ± SD   114.85 ± 39.30 

Histopathological examination 
         Steatosis %   median(range) 
 
         Fibrosis :     
                 F 1        No (%) 
                 F 2        No (%) 
                 F 3        No (%) 
                 F 4        No (%) 
Activity: 
 
                A 0         No (%) 
                A 1         No (%) 
                A 2         No (%) 
                A 3         No (%) 
  

 
    9 (4-17) 

 
 

  25 (13.2) 
  28 (14.7) 
 29 (15.3) 
108 (56.8) 

 
 

  8 (4.2) 
  64 (33.7) 
100 (52.7) 

18 (9.4) 

PH of Schisto: past history of Schistosomiasis; AST: aspartate transaminase; ALT: alanine 
transaminase; PC%: prothrombin concentration; INR: international normalized ratio; GGT: 
Gamma-glutamyl transpeptidase; AFP: α-fetoprotein; CHOL: cholesterol; TRG: 
triglycerides. 
 

The frequency of past history of 
Schistosomiasis was 66.8%. Histopathological 
examination of liver biopsies revealed that distribution 
of liver fibrosis grades: F1; F2; F3; F4 was 13.2%; 
14.7%; 15.3% and 56.8% respectively. Medians of 
liver stiffness measurement by sheer wave velocity 
showed a significant gradual increase as a grade of 
liver fibrosis increases (p ≤ 0.0001, highly significant) 
as shown in Table 2 and Fig. 3.  

Table 2: Distribution of liver stiffness measurements by ARFI 
among different grades of liver fibrosis 

Grades of 
fibrosis 

Shear wave 
velocity m/sec 

Median 

Shear wave 
velocity m/sec 

Range 
Χ

2
 P value 

F1 1.20 1.10 - 1.40 

26.460 0.0001⃰ 
F2 1.43 1.26 - 1.62 
F3 1.90 1.43 - 2.80 
F4 2.70 1.52 - 3.90 

⃰ : p is highly significant. 

 

Analyzing correlation of liver stiffness 
measurement by shear wave velocity to the studied 
parameters revealed that liver stiffness was directly 
correlated to age, AST; ALT; INR and liver steatosis 
(p values were: 0.009; 0.0001; 0.013; 0.006 and 0.04 
respectively, significant).  
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Figure 3: Box Plot diagram for distribution of liver stiffness 
measurement by ARFI among different grades of liver fibrosis 

 

On the other hand, liver stiffness was 
inversely correlated to albumin; prothrombin 
concentration and platelets (p values were: 0.0001; 
0.001 and 0.0001, respectively, significant) as shown 
in Table 3.  

Table 3: Correlation of liver stiffness measurements by ARFI 
with different studied variables among the studied patients 

Variables Correlation Coefficient 
R 

Coefficient of 
determination 

R2. 

P value 

Age  0.175** 0.031 0.009 
AST 0.295** 0.087 0.000 
ALT 0.165* 0.027 0.013 
Albumin -0.329** 0.108 0.000 
Total bilirubin 0.127 0.016 0.057 
Direct  bilirubin 0.062 0.004 0.354 
P C -0.224** 0.050 0.001 
INR 0.183** 0.033 0.006 
GGT 0.036 0.001 0.593 
Platelets -0.300** 0.09 0.000 
Viral load -0.036- 0.001 0.596 
AFP 0.110 0.012 0.099 
CHOL -0.086 0.007 0.200 
TRG -0.089 0.008 0.186 
Liver steatosis  0.141* 0.020 0.042 

AST: aspartate transaminase; ALT: alanine transaminase; PC%: prothrombin 
concentration; INR: international normalized ratio; GGT: Gamma-glutamyl transpeptidase; 
AFP: α-fetoprotein; CHOL: cholesterol; TRG: triglycerides; ⃰: p is significant; ⃰⃰⃰ ⃰: p is highly 

significant. 

 

Multiple regression (assessed by 
standardized B coefficients) analysis to find an 
independent predictor for an increase of liver stiffness 
revealed that platelet count is the independent factor 
for increasing liver stiffness measurement by ARFI (B 
= -0.006, P = 0.048, significant). There was no any 
significant impact of sex or past history of 
Schistosomiasis on liver stiffness measurements (p 
values were: 0.812 and 0.262 respectively, 
insignificant).  

As regards diagnostic accuracy of ARFI 
technique for liver fibrosis detection, we found that 
shear wave velocity can predict F1 at a cut-off value 
1.22 with 67.6% sensitivity and 75% specificity. A cut 
off value1.32 can predict F2 with 75.0 % sensitivity 
and 90.9 % specificity. A cut-off value 1.44 can predict 

F3 with 96.6% sensitivity and 75% specificity. A cut-off 
value 1.8 can predict F4 with 95.7 % sensitivity and 
100% specificity Table 4 and Fig. 4.  

Table 4: Diagnostic performance of ARFI for liver fibrosis 
diagnosis 

 Shear wave velocity 
m/sec 

Cut off value 

AUR Specificity Sensitivity PPV NPV 

F1 1.22 0.639 75% 67.6% 87.50% 60% 
F2 1.32 0.727 90.9 % 75.0 % 90.9 % 75.0 % 
F3 1.44 0.905 75% 96.6% 96.6% 100% 
F4 1.80 0.989 100% 95.7 % 100% 40% 

AUR: area under curve; PPV: positive predictive value; NPV: negative predictive value. 

 

 

Discussion 

 

Early detection of liver fibrosis is very 
important for proper management of chronic liver 
disease patients, especially in our country. To best of 
our knowledge, this study is the first to detect 
accuracy of ARFI as a non-invasive diagnostic 
technique for liver fibrosis among Egyptian patients. 
All enrolled patients were recruited from Agouza Liver 
Center and outpatient’s clinics of National Research 
Center., these patients come from all governorates of 
Egypt seeking medical advice, thus, we think our 
patient's sample represents patients all over the 
country.  

a) 

 

b) 

 

Figure 4: a) ROC curve for diagnosis of liver fibrosis grade 1 by 
ARFI; b) ROC curve for diagnosis of liver fibrosis grade 2 by ARFI 

 

In the current study, we found that ARFI 
elastography can predict different grades of liver 
fibrosis with reasonable sensitivity and specificity. The 
area under the curve was highest for F ≥ 3 and F = 4. 
Thus, the ability to diagnose late fibrosis (F ≥ 3) and 
cirrhosis (F = 4) is higher than that for early fibrosis (F 
≥ 1 and F ≥ 2). Our findings agree with previous 
studies, a meta-analysis of nine studies [15-23] 
showed that ARFI imaging had excellent diagnostic 
accuracy for the staging of liver fibrosis in various 
chronic liver diseases; compared with liver biopsy, 
ARFI was highly accurate in the diagnosis of fibrosis 
stage F ≥ 3 (AUROC = 0.91) and for the diagnosis of 
liver cirrhosis (AUROC = 0.93) [24]. Moreover, an 
international multicenter study of 911 HCV mono-
infected patients found that ARFI was highly accurate 
in the diagnosis of fibrosis stage F ≥ 3 
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(AUROC = 0.83) [25]. 

 Spore and his colleagues reported that in 
daily practice, seldom more than one noninvasive 
electrographic method for liver fibrosis assessment is 
available at any center. Thus, the hepatologist must 
use the most cost-effective one. According to their 
results, ARFI elastography could be this method as it 
has a significantly higher rate of reliable liver stiffness 
(LS) measurements, compared with transient 
elastography (TE). Also, as previously noted, most of 
the published studies [26-31] have reported similar 
accuracy for ARFI and TE in the evaluation of liver 
fibrosis. ARFI has another advantage compared with 
TE: It can be integrated into a standard ultrasound 
system (which can also be used for standard 
ultrasound evaluation, contrast-enhanced ultrasound, 
and/or Doppler examinations). 

According to Rizzo and his colleagues [32], 
their study included 139 patients with chronic HCV 
infection, ARFI was more accurate than TE for the 
noninvasive staging of both significant (≥ F2) 
(AUROC: 0.86 vs. 0.78, P = 0.024) and severe (F3-
F4) fibrosis (AUROC: 0.94 vs. 0.83, P = 0.02). 
Importantly, no cases of invalid measurements were 
recorded vs. 6.5% of unreliable results in patients 
undergoing TE (P = 0.029). Moreover, in contrast to 
TE, liver steatosis does not seem to influence ARFI 
[33]. Another advantage is that it can be easily 
incorporated into a modified U/S machine. Further 
validation including inter- and intra-operator 
reproducibility is required before ARFI can be used in 
routine clinical practice. 

Lupsor, and his colleagues [34] reported that 
the cut-off values (m/s) for fibrosis stages were: 1.19 
(F ≥ 1), 1.34 (F ≥ 2), 1.61 (F ≥ 3) and 2.00 (F4). The 
study was performed in 112 patients. When they 
compared ARFI and TE, the areas under the receiver 
operating characteristic curves (AUROC) were 0.709 
vs. 0.902, P = 0.006 (F ≥ 1), 0.851 vs. 0.941, P = 
0.022 (F ≥ 2), 0.869 vs. 0.926, P = 0.153 (F ≥ 3) and 
0.911 vs. 0.945, P = 0.331 (F4). Sporea, and his 
colleagues [10] concluded that the cut-off values for 
predicting the stages of fibrosis were 1.19 m/s for F ≥ 
1 (based on Metavir staging system), 1.21 m/s, (F ≥ 
2), 1.58 m/s (F ≥ 3) and 1.82 m/s (F = 4). This was 
conducted in 247 patients with hepatitis C. 

Our findings with that of previous studies 
contribute to confirming the accuracy of ARFI as a 
noninvasive promising device for liver fibrosis and 
cirrhosis. From a practical point of view, management 
of early fibrosis (F1 and F2) is different from that of 
late fibrosis (F3) or cirrhosis (F4).Most of these 
studies reported higher sensitivities and specificities 
for F3 and F4.So that the ability of ARFI can 
discriminate late fibrosis (F3) and cirrhosis (F4) from 
early fibrosis (F1 and F2) increase its feasibility as a 
noninvasive diagnostic tool for liver fibrosis.  

ARFI elastography was properly correlated 

with biochemical markers for hepatitis as it was 
directly correlated to AST; ALT; INR while it was 
inversely correlated to albumin; prothrombin 
concentration and platelets. Moreover, ARFI 
elastography increased gradually with the advance of 
live fibrosis. This is a more added evidence for ARFI 
as a diagnostic technique for liver fibrosis. 

Hepatic fibro genesis is the corner stone of 
progression of any chronic liver disease. So that, we 
think it’s time to pay more efforts in the field of 
detection of liver fibrosis. We search for an accurate; 
easy; cheap and can be used the frequent method to 
help us not only in diagnosing liver fibrosis but we can 
follow up our patients to detect progression or even 
regression of fibrosis especially among patients who 
receive antiviral treatment for chronic viral infection. 
Although Egypt has the highest prevalence of HCV 
infection, we think that with continuous health 
promotion and new antiviral treatments, the incidence 
of chronic HCV infection among Egyptian will be 
decreased in the near future. But there is another big 
health problem that threatens Egyptian livers which 
are a nonalcoholic fatty liver disease (NAFLD). We 
previously searched for NAFLD among some 
Egyptian healthy subjects; we found that NAFLD was 
detected in 47 (65.3%) children and in 52 (62.7%) 
adults [35]. Fatty liver disease patients in our country 
usually consider that NAFLD is a normally associated 
condition with obesity and overweight cases. They do 
not know the progression of NAFLD into nonalcoholic 
steatohepatitis (NASH); liver cirrhosis or even 
hepatocellular carcinoma. These patients cannot 
agree for their liver to be biopsied for pathological 
examination. Thus, use of noninvasive accurately, a 
diagnostic device for liver fibrosis is mandatory for 
patients and doctors. 

For the past 50 years, liver biopsy has been 
considered to be the gold standard for staging of liver 
fibrosis. However, many recent studies clearly 
highlight several crucial drawbacks of liver biopsy, 
including variable accessibility, high cost, sampling 
errors and inaccuracy due to inter-and intra-observer 
variability of pathologic interpretations [36]. In 
addition, there is a small but important risk of liver 
biopsy-associated morbidity and mortality, with pain 
and hypotension as the most frequent complications 
and intra peritoneal bleeding and injury to the biliary 
system as the most serious complications. Studies 
reveal that the risk for hospitalization after liver biopsy 
is 1-5%, the risk for severe complications is 0.57%, 
and mortality rates vary from 0.009% to 0.12% [37]. 
Because of these reasons, some patients may opt to 
forgo liver biopsy and may not know the stage of their 
liver disease with important prognostic implications. 
The liver biopsy is not a golden standard method for 
liver fibrosis any more, but it could be considered the 
best available standard method. The activating validity 
of noninvasive techniques for liver fibrosis detection 
will help us to observe the liver continuously. 
Moreover, paving the way for therapeutic intervention 
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aiming to reverse liver fibrosis or at least stop its 
progression. 

In conclusion, acoustic radiation force impulse 
elastography is a feasible method for assessment of 
liver fibrosis among Egyptian patients with chronic 
HCV infection. 
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Abstract  

AIM: The basic aim of this study was to discover the association of End Stage Renal Disease 
(ESRD) with various risk factors. End Stage Renal Failure is the last stage of the chronic renal 
failure in which kidneys become completely fail to function.  

MATERIALS AND METHODS: The data were collected from the patients of renal diseases from 
three major hospitals in Peshawar, Pakistan. Odds ratio analysis was performed to examine the 
relationship of ESRD (a binary response variable) with various risk factors: Gender, Diabetic, 
Hypertension, Glomerulonephritis, Obstructive Nephropathy, Polycystic kidney disease, Myeloma, 
SLE Nephritis, Heredity, Hepatitis, Excess use of Drugs, heart problem and Anemia.  

RESULTS: Using odds ratio analysis, the authors found that the ESRD in diabetic patients was 
11.04 times more than non-diabetic patients and the ESRD were 7.29 times less in non-
hypertensive patients as compared to hypertensive patients. Similarly, glomerulonephritis patients 
had 3.115 times more risk of having ESRD than non-glomerulonephritis. Other risk factors may 
also, to some extent, were causes of ESRD but turned out insignificant due to stochastic sample.  

CONCLUSION: The authors concluded that there is a strong association between ESRD and three 
risk factors, namely diabetes, hypertension and glomerulonephritis. 

 

 

 

 

 

Introduction 

 

Statistical methods are applied frequently in 
medical research, which deals with issues that are of 
great concern for the general public. It is now a well-
known fact that no research could be carried out 
without having sufficient knowledge of Statistics. 
Particularly, medical research requires a good 
understanding of statistical methods.  

End Stage Renal Disease (ESRD) is the last 
stage of the chronic renal failure in which kidneys fail 
to function completely. At this stage, the kidney stops 
its functions to remove the impurities and control 
electrolytes. The symptoms of ESRD comprise less 
urine output, swelling of legs, face, nausea and 

vomiting [1].  

ESRD is one of the major health problems 
throughout the world. Several investigations have 
been carried out to study various risk factors of the 
ESRD. The United States Renal Data System 
(USRDS) established in 1989. This system is the 
largest and most comprehensive national Chronic 
Kidney Disease (CKD) and ESRD surveillance system 
[2]. The death rate due to ESRD in western countries 
especially in the USA is higher, but in Asian countries 
like Pakistan, India, Bangladesh; there are also a 
significant number of deaths due to ESRD [3]. 

It has been established that both low 
estimated Glomerular Filtration Rate (eGFR) and high 
albuminuria were independently associated with 
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mortality and ESRD regardless of age across a wide 
range of populations [4]. A retrospective cross-
sectional study was conducted to investigate the 
prevalence and associated comorbidities of Stage 3 
(GFR 30-59 ml/min/1.73 m^2) and Stages 4 and 5 
(GFR <30 mL/min/1.73 m^2) CKD among Chinese 
nursing home older adults. The researchers 
concluded that stages 3 to 5 CKD are widespread in 
Chinese nursing home older adults [5]. Regardless of 
higher risks of mortality and ESRD in diabetes, the 
relative risks of these outcomes by eGFR and 
Albumin-to-Creatinine Ratio (ACR) are much the 
same irrespective of the presence or absence of 
diabetes, highlighting the significance of kidney 
disease as a predictor of clinical outcomes [6]. 

It has been recognized that males and 
females face increased risk of all-cause mortality, 
cardiovascular mortality, and ESRD with lower 
estimated GFR and higher albuminuria [7]. It has been 
shown that declines in estimated GFR smaller than a 
doubling of serum creatinine concentration occurred 
more commonly and were strongly and consistently 
associated with the risk of ESRD and mortality, 
supporting consideration of lesser declines in 
estimated GFR (such as a 30% reduction over 2 
years) as an alternative end point for CKD 
development [8]. A kidney failure definition, including 
treated and untreated disease identifies more cases 
than linkage to the United States Renal Data System 
registry alone, particularly among older adults [9]. It 
has been found that CKD is increasingly common in 
older adults. Competing risks of death influence the 
risk of development to ESRD [10]. 

By using survival analysis through the Cox 
proportional hazard model, the researchers found that 
the elevated C - reactive protein (CRP) was a robust 
predictor of mortality in ESRD patients. In a study of 
663 ESRD patients (374 males and 289 females), the 
researchers also found that CRP was a strong 
predictor. CRP had positive correlation (= 0.369; p-
value equal to 0.001) in addition, the coefficient of 
correlation for females (= 0.519; p-value < 0.0001) 
and male correlation (= 0.372; p-value < 0.0001) [11]. 

A univariate Cox regression analysis was 
carried out and the researchers found that the 
chlamydia pneumonia infection was related to the 
cardiovascular risk of ESRD patients. In a cohort of 
227 ESRD patients, the Hazard Ratio of mortality was 
1.08 with 95% confidence interval (0.678 to 1.722); p-
value = 0.737. The researchers concluded that the 
chlamydia pneumonia infection is a major risk factor in 
patients with ESRD [12]. 

In a prospective cohort study of 143802 
patients in China, having an age of 40 years or above, 
the researchers found that the Body Mass Index (BMI) 
is strongly associated with ESRD. The multivariate-
adjusted risks for ESRD are 1.389 with 95% 
confidence interval (1.021 to 1.909) for BMI < 18.52 
kg/m, 1.213 with 95% confidence interval (0.919 to 

1.598) for BMI (25.01 to 29.93 kg/m) and 2.142 with 
confidence interval 95% (1.392 to 3.289) for BMI ≥ 
30.01 kg/m with J-shaped association [13]. A cohort 
study was carried out in survival analysis and the 
researchers concluded that the independent risk 
factors of ESRD are sex, race, anemia and heredity 
[14]. 

In this study, odds ratio analysis was used to 
examine the relationship of ESRD with various risk 
factors. 

 

 

Materials and Methods 

 

To determine the effects of various risk 
factors on ESRD, this study was carried out based on 
the data obtained from three major hospitals in 
Peshawar: (i) Hayatabad Medical Complex, (ii) Lady 
Reading Hospital and (iii) Khyber Teaching Hospital. 
The association of various risk factors with the 
occurrence of ESRD was determined through the 
statistical technique of odds ratio analysis. A total of 
407 patients was examined for the presence or 
absence of ESRD. The statistical analyses were 
performed with SPSS software package.  

Odds and the odds ratio: The probability of 
interested events divided by the probability of non-
interested events are called the Odds, i.e. Odd = P/1-
P, where P is the probability of interested events. If 
the observed dichotomous data contain ‘X’ number of 
interested events in ‘n' outcomes, then the odds ratio 
of interest can be calculated as:  

Odds =  . 

‘X’ denotes the number of occurrences of interested 
events and ‘n-X' indicates the number of non-
interested events. 

In order to compare two binary data sets, the 
ratio of odds of interest in one set to the odds of the 
other data set, is a relative measure of odds of 

interest. The odds ratio is denoted by  , and 
mathematically, it is defined as: 

 

If the probability of interest in two data sets is 
equal, then the odds ratio (Ψ) = 1 and if odd ratio (Ψ) 
< 1, then the odds of interest will be less in the first 
data set than in the second one. On the other hand, if 
the odds ratio (Ψ) > 1, then the odds of an interest will 
be greater in the first data set [15]. 

Statistical inference based on odds ratio: 
To estimate the odds ratio, the binary data are needed 
to arrange in (2x2) contingency table given as:  
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Contingency Table 

 
No. of 
Success 

No. of Failure  Total 

Data Set 1  A  B  a+b 

Data Set 2  C  D  c+d 

Total  a+c  b+d  N 

 

The probabilities of interest obtained from two 

data sets are 
ba

a
P


1

ˆ  and
dc

c
P


2

ˆ . The 

estimated odds ratio ( ) is given by: 

bc

ad

PP

PP







)ˆ1(ˆ

)ˆ1ˆ
ˆ

22

11  

This estimated odds ratio (̂ ) is usually 

termed as “cross-product ratio”, as it is obtained by 
multiplying the two pairs of diagonal values in the (2 x 
2) contingency table [16]. 

 To test such an association, the hypothesis is 
considered as: 

1:0 H  or equivalently, 0)ln(:0 H , means 

that the two variables (ESRD and Risk factors) are 
independent, that is, risk factors do not affect ESRD. 

 The test-statistic is: 
 )ˆln(.

)ˆln(





ES
Z  , which 

has an approximate standard normal distribution. An 
approximate 100 (1- α) % confidence interval for 

)ln( is constructed as: 

 )ˆln(.)ˆln( 2/   ESZ  . (I)    

For example, a 95% confidence interval for )ln( is 

given by 

    )ˆln(.96.1)ˆln(  ES . 

The confidence interval given by equation (I) on 
inversion will give us the confidence interval for ψ as: 

ESzESz ee .2/.2/ ˆˆ   
.  

If the interval contains unity, it indicates 
independence; otherwise an association between risk 
factor and ESRD is significant. 

 

 

Results 

 

Several researchers have investigated the 
association of ESRD and its various risk factors. A 
meta-analysis study was conducted. The 
interpretation of this study was that CKD should be 
regarded as at least an equally relevant risk factor for 

mortality. These researchers further interpreted that 
ESRD in individuals without hypertension should be 
regarded as it is in those with hypertension [17]. It has 
been revealed that diabetes, higher systolic blood 
pressure, lower estimated glomerular filtration rate 
and black race were risk factors for developing treated 
chronic kidney failure irrespective of albuminuria 
status, although the absolute risk of kidney failure in 
participants without albuminuria was very low. These 
researcher also showed that their findings support 
testing for kidney disease in high-risk populations, 
which often have otherwise unrecognized kidney 
disease [18]. 

To investigate the relationship of ESRD with 
various risk factors, we used odds ratio analysis. 

 

ESRD versus gender 

Contingency table of ESRD versus gender is 
given in Table (1). The calculated values are: Odd 
Ratio = 1.40, Chi-square = 2.628, p-value = 0.105 and 
the confidence interval is (0.931, 2.104).  

Table 1: Contingency table of ESRD versus gender 

Gender 
ESRD 

Total (%) 
No Yes 

Female 104 59 163 (40) 
Male 136 108 244 (60) 
Total (%) 240 (59) 167 (41) 407 

 

 The odds of ESRD show that the males are 
1.4 times more exposed to ESRD than the females 
and the Log of the odds ratio is 0.336 (with a standard 
error = 0.208). The confidence interval for the odds 
ratio is (0.931, 2.104) at the 5% level of significance. 
The interval contains unity; it indicates independence 
(no association between Gender and ESRD). Also, p-
value is greater than 0.05, the result is insignificant. It 
is concluded that there is no association between 
Gender and ESRD.  

 

ESRD versus diabetic 

Contingency table of ESRD versus diabetic is 
given in Table 2. The calculated values are: Odd Ratio 
= 11.04, Chi-square = 141.883, p-value < 0.001 and 
the confidence interval is (6.913, 17.63). 

Table 2: Contingency table of ESRD versus diabetic 

Diabetic 
ESRD 

Total (%) 
No Yes 

No  185 39 224 (55) 
Yes  55 128 183 (45) 
Total (%) 240 (59) 167 (41) 407 

 

The odds of ESRD show that the diabetic 
patients are 11.04 times more exposed to ESRD than 
the non-diabetic patients and the Log of odds ratio is 
2.402 (with a standard error = 0.239). The confidence 
interval for the odds ratio is (6.913, 17.63) at the 5% 
level of significance. The interval does not contain 
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unity; it indicates that there is an association between 
Diabetic and ESRD. Also, observed p-value is less 
than 0.05, the result is significant. It is concluded that 
there is a strong association between diabetes and 
ESRD.  

 

ESRD versus hypertension 

Contingency table of ESRD versus 
hypertension is given in Table 3. The calculated 
values are: Odd Ratio = 7.287, Chi-square = 77.56, p-
value < 0.001 and the confidence interval is (4.571, 
11.616). 

Table 3: Contingency table of ESRD versus hypertension 

Hypertension 
ESRD 

Total (%) 
No Yes 

No  152 32 184 (45) 
Yes  88 135 233 (55) 
Total (%) 240 (59) 167 (41) 407 

 

The odds of ESRD show that the 
hypertensive patients are 7.287 times more exposed 
to ESRD than the non-hypertensive patients and the 
Log of odds ratio is 1.986 (with a standard error = 
0.238). The confidence interval for the odds ratio is 
(4.571, 11.616) at the 5% level of significance. The 
interval does not contain unity; it indicates there is an 
association between hypertension and ESRD. Also, 
observed p-value is less than 0.05, the result is 
significant. It is concluded that there is a strong 
association between hypertension and ESRD.  

 

ESRD versus glomerulonephritis 

Contingency table of ESRD versus 
glomerulonephritis is given in Table 4. The calculated 
values are: Odd Ratio = 3.115, Chi-square = 29.826, 
p-value < 0.001 and the confidence interval is (2.059, 
4.712). 

Table 4: Contingency table of ESRD versus glomerulonephritis 

Glomerulonephritis ESRD  
Total (%) No Yes 

No  171 74 245 (60) 
Yes  69 93 162 (40) 
Total (%) 240 (59) 167 (41) 407 

  

The odds of ESRD show that the 
glomerulonephritis patients are 3.115 times more 
exposed to ESRD than the non-glomerulonephritis 
patients and the Log of odds ratio is 1.136 (with a 
standard error = 0.211). The confidence interval for 
the odds ratio is (2.059, 4.712) at the 5% level of 
significance. The interval does not contain unity; it 
indicates there is association between 
glomerulonephritis and ESRD. Also, observed p-value 
is less than 0.05, the result is significant. It is 
concluded that there is a strong association between 
glomerulonephritis and ESRD.  

 

ESRD versus obstructive nephropathy 

Contingency table of ESRD versus 
obstructive nephropathy is given in Table 5. The 
calculated values are: Odd Ratio = 1.2, Chi-square = 
0.542, p-value = 0.462 and the confidence interval is 
(0.738, 1.952). 

Table 5: Contingency table of ESRD versus obstructive 
nephropathy 

Obstructive 
Nephropathy 

ESRD 
Total (%) 

No Yes 

No  194 130 324 (80) 
Yes  46 37 83 (20) 
Total (%) 240 (59) 167 (41) 407 

 

The odds of ESRD show that the obstructive 
nephropathy patients are 1.2 times more exposed to 
ESRD than the non-obstructive nephropathy patients 
and the Log of odds ratio is 0.182 (with standard error 
= 0.248). The confidence interval for the odds ratio is 
(0.738, 1.952) at the 5% level of significance. The 
interval contains unity; it indicates independence. 
Also, observed p-value is greater than 0.05, the result 
is insignificant. It is concluded that there is no 
association between obstructive nephropathy and 
ESRD.  

 

ESRD versus polycystic kidney disease 

Contingency table of ESRD versus Polycystic 
kidney is given in Table 6. The calculated values are: 
Odd Ratio = 1.67, Chi-square = 0.186, p-value = 
0.403 and Confidence Interval is (0.553, 2.527). 

Table 6: Contingency table of ESRD versus polycystic kidney 
disease 

APKD ESRD 
Total (%) 

No Yes 

No  224 154 378 (93) 
Yes  16 13 29 (7) 
Total (%) 240 (59) 167 (41) 407 

 

The odds of ESRD show that the patients, 
who had Polycystic kidney disease, are 1.67 times 
more exposed to ESRD than the patients who do not 
have Polycystic kidney disease and the Log of odds 
ratio is 0.167 (with standard error = 0.288). The 
confidence interval for the odds ratio is (0.553, 2.527) 
at the 5% level of significance. The interval contains 
unity; it indicates independence. Also, observed p-
value is greater than 0.05, the result is insignificant. It 
is concluded that there is no association between 
polycystic kidneydisease and ESRD. 

 

ESRD versus myeloma 

Contingency table of ESRD versus myeloma 
is given in Table 7. The calculated values are: Odd 
Ratio = 1.081, Chi-square = 0.20, p-value = 1.000 and 
Confidence Interval is (0.368, 3.174). 

 



 Khan et al. Risk Factors of End Stage Renal Disease in Peshawar, Pakistan: Odds Ratio Analysis 
_______________________________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________________________ 

Open Access Maced J Med Sci. 2016 Sep 15; 4(3):381-387.                                                                                                                                                         385 

 

Table 7: Contingency table of ESRD verses myeloma 

Myeloma ESRD 
Total (%) 

No Yes 

No  232 161 393 (97) 
Yes  8 6 14 (3) 
Total (%) 240 (59) 167 (41) 407 

 

The odds of ESRD show that the myeloma 
patients are 1.081 times more exposed to ESRD than 
the non-myeloma patients and the Log of odds ratio is 
0.078 (with a standard error = 0.302). The confidence 
interval for the odds ratio is (0.368, 3.174) at the 5% 
level of significance. The interval contains unity; it 
indicates independence. Also, observed p-value is 
greater than 0.05, the result is insignificant. It is 
concluded that there is no association between 
myeloma and ESRD. 

 

ESRD versus SLE nephritis 

Contingency table of ESRD versus SLE 
nephritis is given in Table 8. The calculated values 
are: Odd Ratio = 1.132, Chi-square = 0.051, p-value = 
0.802 and Confidence Interval is (0.41, 3.077). 

Table 8: Contingency table of ESRD versus SLE nephritis 

SLE Nephritis ESRD 
Total (%) 

No Yes 

No  231 160 391 (96) 
Yes  9 7 16 (4) 
Total (%) 240 (59) 167 (41) 407 

 

The odds of ESRD show that the SLE nephritis 
patients are 1.123 times more exposed to ESRD than 
the non-SLE nephritis patients and the Log of odds 
ratio is 0.116 (with standard error = 0.551). The 
confidence interval for the odds ratio is (0.41, 3.077) 
at the 5% level of significance. The interval contains 
unity; it indicates independence. Also, observed p-
value is greater than 0.05, the result is insignificant. It 
is concluded that there is no association between SLE 
nephritis and ESRD.  

 

ESRD versus heredity 

Contingency table of ESRD versus heredity is 
given in Table 9. The calculated values are: Odd Ratio 
= 1.757, Chi-square = 1.818, p-value = 0.202 and 
Confidence Interval is (0.767, 4.024). 

Table 9: Contingency table of ESRD versus heredity 

Heredity ESRD 
Total (%) 

No Yes 

No  229 154 383 (94) 
Yes  11 13 24 (6) 
Total (%) 240 (59) 167 (41) 407 

 

The odds of ESRD show that the patients, 
who have a family history of ESRD, are 1.757 times 
more exposed to ESRD than the patients who do not 
have a family history of ESRD and the Log of odds 
ratio is 0.564 (with standard error = 0.423). The 
confidence interval for the odds ratio is (0.767, 4.024) 

at the 5% level of significance. The interval contains 
unity; it indicates independence. Also, p-value is 
greater than 0.05, the result is insignificant. It is 
concluded that there is no association between 
heredity and ESRD.  

 

ESRD versus hepatitis 

Contingency table of ESRD versus hepatitis is 
given in Table 10. The calculated values are: Odd 
Ratio = 1.792, Chi-square = 4.495, p-value = 0.063 
and Confidence Interval is (0.747, 2.277). 

Table 10: Contingency table of ESRD versus hepatitis  

Hepatitis ESRD 
 Total (%) 

No  Yes  

No  211 134  345 (85) 
Yes   29  33  62 (15) 
Total (%) 240 (59) 167 (41)  407 

 

The odds of ESRD show that the hepatitis 
patients are 1.792 times more exposed to ESRD than 
the non-hepatitis patients and the Log of odds ratio is 
0.253 (with a standard error = 0.277). The confidence 
interval for the odds ratio is (0.747, 2.277) at the 5 % 
level of significance. The interval contains unity; it 
indicates independence. Also, observed p-value is 
greater than 0.05, the result is insignificant. It is 
concluded that there is no association between 
hepatitis and ESRD.  

 

ESRD versus drug usage 

Contingency table of ESRD versus drug 
usage is given in Table 11. The calculated values are: 
Odd Ratio = 1.157, Chi-square = 0.091, p-value = 
0.809 and Confidence Interval is (0.100, 2.994). 

Table 11: Contingency table of ESRD versus drug usage 

Hepatitis ESRD 
Total (%) 

No Yes 

No  230 159 389 (96) 
Yes  10 8 18 (4) 
Total (%) 240 (59) 167 (41) 407 

 

The odds of ESRD show that the patients, 
who used a lot of drugs, are 1.157 times more 
exposed to ESRD than the patients who do not use a 
lot of drugs and the Log of odds ratio is 0.146 (with 
standard error = 0.485). The confidence interval for 
the odds ratio is (0.100, 2.994) at the 5% level of 
significance. The interval contains unity; it indicates 
independence. Also, observed p-value is greater than 
0.05, the result is insignificant. It is concluded that 
there is no association between drug usage and 
ESRD.  

 

ESRD versus heart problem 

Contingency table of ESRD versus heart 
problem is given in Table 12. The calculated values 
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are: Odd Ratio = 1.15, Chi-square = 0.0243, p-value = 
0.672 and Confidence Interval is (0.100, 2.994). 

Table 12: Contingency table of ESRD verses heart problem 

Heart Problem ESRD 
Total (%) 

No Yes 

No  227 156 383 (94) 
Yes  13 11 24 (6) 
Total (%) 240 (59) 167 (41) 407 

 

The odds of ESRD show that the patients who 
have heart problem are 1.231 times more exposed to 
ESRD than the patients who do not have heart 
problems and the Log of the odds ratio is 0.208 (with 
standard error = 0.422). The confidence interval for 
the odds ratio is (0.543, 2.285) at the 5% level of 
significance. The interval contains unity; it indicates 
independence. Also, observed p-value is greater than 
0.05, the result is insignificant. It is concluded that 
there is no association between heart problem and 
ESRD.  

 

ESRD versus anemia 

Contingency table of ESRD versus anemia is 
given in Table 13. The calculated values are: Odd 
Ratio = 1.083, Chi-square = 0.088, p-value = 0.788 
and Confidence Interval is (0.676, 4.024). 

The odds of ESRD show that the anemia, 
patients are 1.083 times more exposed to ESRD than 
the non-anemia patients and the Log of odds ratio is 
0.080 (with a standard error = 0.269). The confidence 
interval for the odds ratio is (0.767, 4.024) at the 5 % 
level of significance.  

Table 13: Contingency тable of ESRD verses anemia 

Anemia ESRD 
 Total (%) 

No  Yes  

No  201 138  339 (83) 
Yes   39  29  68 (17) 
Total (%) 240 (59) 167 (41)  407 

 

The interval contains unity; it indicates 
independence. Also, observed p-value is greater than 
0.05, the result is insignificant. It is concluded that 
there is no association between anemia and ESRD.  

 

 

Discussion 

 

The major aim of this study was to determine 
the most important risk factors of ESRD in Peshawar. 
A total of 407 patients was examined in the three 
major hospitals of Peshawar and the phenomena of 
ESRD was studied in relation to different risk factors 
like diabetic, hypertension, glomerulonephritis, 
obstructive nephropathy, polycystic kidney diseases, 
myeloma, SLE nephritis, heredity, hepatitis, excess 
use of drugs, heart problem and anemia. 

Out of 407 patients, 244 (60%) were males 
and 163 (40%) were females. The average age of 
male patients was 43.38 years and the average age of 
female patients was 42.4 years. Out of 244 male 
patients, 108 patients were in an uncontrolled group 
(ESRD cases) and out of 163 female patients, 59 
were in an uncontrolled group (ESRD cases). 

The total number of diabetic patients was 183 
in which 128 patients had ESRD. On the other hand, 
out of 185 non-diabetic patients, 39 patients had 
ESRD. The total number of 233 (55%) patients had 
hypertension in which 135 (60.5%) had ESRD and out 
of 184 non-hypertension patients, 32 patients had 
ESRD. A total of 162 patients had glomerulonephritis 
in which 93 (57.4%), patients had ESRD and 74 
patients out of 240 non-glomerulonephritis patients, 
had ESRD. The total number of 62 patients had 
hepatitis, in which 33 patients had ESRD and 134 
patients out of 345 non-hepatitis patients, had ESRD. 

The total number of 83 patients had 
obstructive nephropathy problem in which 37 patients 
had ESRD. On the other hand, 120 patients out of 324 
non-obstructive nephropathy patients had ESRD. The 
total number of 29 patients had polycystic kidney 
disease problem in which 13 have ESRD. On the 
other hand, 154 patients out of 324 non-polycystic 
kidney disease patients had ESRD. There were 14 
myeloma patients out of 407, in which 6 patients had 
ESRD. On the other hand, 161 patients out of 378 
non-myeloma patients had ESRD. There were 16 SLE 
nephropathy patients out of 407, in which 7 had 
ESRD. On the other hand, 160 patients out of 393 
non-SLE nephropathy patients had ESRD. A total of 
13 patients out of 24 patients had a family history of 
ESRD. On the other hand, 154 patients out of 389 
non-heredity patients had ESRD. There were 18 
patients who used a lot of drugs in which 8 patients 
had ESRD. On the other hand, 159 patients out of 384 
non-drug user had ESRD. A total of 24 patients had 
heart problems in which 11 had ESRD. On the other 
hand, out of 383 non-heart problem patients, 156 
patients had ESRD. Out of 68 anemic patients, 29 
patients had ESRD. On the other hand, 138 patients 
out of 339 non-anemia patients had ESRD. 

Using odds ratio analysis, it was found that 
the ESRD in diabetic patients were 11.04 times more 
than non-diabetic patients and the ESRD in 
hypertensive patients were 7.29 times more than non-
hypertensive patients. Similarly, glomerulonephritis 
patients have 3.115 times more chances to have 
ESRD than non-glomerulonephritis. This analysis 
shows that there was a strong association between 
ESRD and the three risk factors diabetes, 
hypertension and glomerulonephritis. The odds of 
ESRD for heredity were 1.76 times more than non-
heredity patients. The odds of ESRD for non-hepatitis 
patients were 1.792 times less than hepatitis patients. 

Based on odds ratio analysis, using data from 
407 patients from three major hospitals of Peshawar, 



 Khan et al. Risk Factors of End Stage Renal Disease in Peshawar, Pakistan: Odds Ratio Analysis 
_______________________________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________________________ 

Open Access Maced J Med Sci. 2016 Sep 15; 4(3):381-387.                                                                                                                                                         387 

 

the researchers concluded that the main causes of 
ESRD were the three risk factors i.e. diabetes, 
hypertension and glomerulonephritis. Other risk 
factors, i.e. obstructive nephropathy, heredity and 
hepatitis may also, to some extent, causes of ESRD 
but in this study, it turned out to be insignificant due to 
stochastic sample.  

The researchers concluded that the main 
finding of this study is that there is a strong 
association between ESRD and the three risk factors 
namely diabetic, hypertension & glomerulonephritis. 
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Abstract  

BACKGROUND: Patients with schizophrenia have severe problems with personal and social 
relations which affect their quality of life. 

AIM: The aim of the paper was to monitor personal and social relations in patients with 
schizophrenia and to find out the differences regarding socio-demographic characteristics and 
ambulatory and day hospital treatment. 

MATERIAL AND METHODS: The investigation included 120 subjects each with diagnosis F20 
according to ICD 10 criteria; divided into two groups of 60 patients regarding their actual treatment 
(the first group received ambulatory care whereas those from the second group had a day hospital 
treatment). Patients were of different age and gender, receiving regular antipsychotic therapy. They 
were included in individual and group psychosocial therapeutic procedures during the day hospital 
treatment. The investigation utilised the following diagnostic instruments: standardised clinical 
interview and Personal and social performance scale (PSP scale), a non-standardized 
questionnaire of socio-demographic data, family support and existence of mental disorder in other 
family members. 

RESULTS: The results have shown better personal and social functioning in patients who had 
family support, in those who are employed, in those with no mental disorder in other family 
members and in patients on day hospital treatment against patients receiving ambulatory care. 

CONCLUSION: Day hospital treatment, family support and social support improve the ability for 
personal and social contacts of patients with schizophrenia. 

 

 

Introduction 

 

Over the last two decades, psychosocial 
activities have been directed towards to improve the 
personal and social functioning of patients with 
schizophrenia which means not only treatment of the 
schizophrenic symptomatology. Schizophrenia is a 
chronic mental disorder that affects emotions, 
cognition behaviour. The consequences are poor 
psychosocial functioning and a low quality of life in 
those people. 

The quality of life means the ability to play 
socially defined roles such as homemaker, worker, 
student, spouse and friend, and additionally, this gives 
the individual a feeling of satisfaction and the ability to 
take care of him/her and to enjoy the life [1]. 

Psychosocial interventions inducted on a day 
hospital treatment would enable better therapeutic 
collaboration, effective pharmacological treatment, 
better control of patient disorder and their life in 
general and taking self-care of themselves with 
greater personal satisfaction [2-4]. 

The aim of this study was to monitor self-care 
in patients with schizophrenia and to find out the 
differences regarding socio-demographic 
characteristics and ambulatory and day hospital 
treatment. 

 

 

Materials and Method 

The investigation included 120 subjects each 
with diagnosis F20 according to ICD 10 criteria. 
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Subjects were divided into two groups of 60 patients 
regarding their actual treatment. The first group 
received ambulatory care whereas those from the 
second group had a day hospital treatment). Patients 
were of different age and gender and were, receiving 
regular antipsychotic therapy. They were included in 
individual and group psychosocial therapeutic 
procedures during the day hospital treatment. The 
subjects of both groups were evaluated at the 
beginning of treatment and after 6 months, after 
ambulatory or day hospital treatment. 

The investigation utilised the following 
diagnostic instruments: standardised clinical interview; 
personal and social performance scale (PSP scale) 
[5]; non-standardized questionnaire of socio-
demographic data including, family support and 
existence of mental disorder in other family members. 

 

 

Results 

  

Distribution in Table 1 shows the absence of 
problems in personal and social contacts in only 4 
(3.33%) single subjects, but severe problems were 
found in 18 (15%) of subjects and very severe in 32 
(26.67%) of single subjects. The final results of the 
research have shown that the majority of the subjects 
who are with schizophrenia are singles not married 
with statistical signification p = 0.017. 

Table 1: Personal and social contacts – marital status 

Personal and 
social 
contacts 

Marital status 
 

Total 

Single/man/woman Married Divorced Widow 

1 absent 4 (3.33%) 2 (1.67%) 1 (0.83%) 0 7 (5.83%) 
2 mild 4 (3.33%) 1 (0.83%) 2 (1.67%) 0 7 (5.83%) 
3 manifested 4 (3.33%) 6 (5.0%) 0 0 10 (8.33%) 
4 marked 12 (10.0%) 14 (11.67%) 1 (0.83%) 1 (0.83%) 28 (23.33%) 
5 severe 18 (15.0%) 5 (4.17%) 2 (1.67%) 0 25 (20.83%) 
6 very severe 32 (26.67%) 6 (5.0%) 4 (3.33%) 1 (0.83%) 43 (35.83%) 
Total 74 (61.67%) 34 (28.33%) 10 (8.33%) 2 (1.67%) 120 (100%) 

Kruskal-Wallis H = 8.13, p = 0.017.  

The subjects who have the lower education or 
they are not employed have significantly harder tasks 
in establishing of personal and social contacts versus 
the ones who are employed and possessing a higher 
level of education, p = 0.0025. 

Table 2: Personal and social contacts – educational level 

Personal and 
social contacts 

Education Total 
Low High Academic level 

1 absent 0 5 (4.17%) 2 (1.67%) 7 (5.83%) 
2 mild 0 1 (0.83%) 6 (5.0%) 7 (5.83%) 
3 manifested 1 (0.83%) 5 (4.17%) 4 (3.33%) 10 (8.33%) 
4 marked 2 (1.67%) 19 (15.83%) 7 (5.83%) 28 (23.33%) 
5 severe 3 (2.50%) 17 (14.17%) 5 (4.17%) 25 (20.83%) 
6 very severe 11 (9.17%) 25 (20.83%) 7 (5.83%) 43 (35.83%) 
Total   17 (14.17%)     72 (60.0%) 31 (25.83%)   120 (100%) 

Kruskal-Wallis H = 11.99, p = 0.0025. 

 

Distribution in Table 3 shows the absence of 
problems in personal and social contacts in 3 (2.50) 
unemployed, 1 (0.83%) employed subjects and in 2 

(1.67%) retired persons. Manifested problems were 
found in 6 (5.0%) unemployed, 4 (3.33) employed 
subjects, 1 student and 2 retired subjects, whereas 
marked problems were found in 15 (12.50%) 
unemployed subjects. Very severe problems in social 
relations were experienced by 34 (28.33%) 
unemployed subjects. 

Table 3: Personal and social contacts – employment status of 
the subjects 

Personal and 
social contacts Employment Total  
 

Unemployed Employed 
 

Student Retired persons 
  

    

1 absent 3 (2.50%) 1 (0.83%)  1 (0.83%) 2 (1.67%) 7 (5.83%)  
2 mild 3 (2.50%) 1 (0.83%)  0 3 (2.50%) 7 (5.83%)  
3 manifested  6 (5.0%) 4 (3.33%)  0 0 10 (8.33%)  
4 marked 15 (12.50%) 13 (10.83%) 0 0 28 (23.33%)  
5 severe 20 (16.67%) 1 (0.83%) 0 4 (3.33%) 25 (20.83%)  
6 very severe 34 (28.33%) 4 (3.33%) 1 (0.83%) 4 (3.33%) 43 (35.83%)  
Total 81 (67.50%) 24 (20.0%) 2 (1.67%) 13 (10.83%) 120 (100%)  

Kruskal-Wallis H=7.13, p=0.028. 

 

Subjects with different employment status 
(p<0.05) showed differences in the modalities of the 
personal and social contacts Scale. Unemployed 
subjects significantly more often had marked or 
severe problems regarding the personal and social 
relations, while employed subjects significantly less 
often had very severe problems. 

Table 4: Personal and social contacts – family support 

Self-care  I think the family is supportive  Total 
  No  Little Very much   

1 absent 1 (0.83%) 4 (3.33%) 2 (1.67%) 7 (5.83%) 
2 mild 1 (0.83%) 1 (0.83%) 5 (4.17%) 7 (5.83%) 
3 manifested 1 (0.83%) 3 (2.50%) 6 (5.0%) 10 (8.33%) 
4 marked 1     (0.83%) 9 (7.50%) 18 (15.0%) 28 (23.33%) 
5 severe 2 (1.67%) 17 (14.17%) 6 (5.0%) 25 (20.83%) 
6 very severe   11       (9.17%) 22 (18.33%) 10 (8.33%) 43 (35.83%) 
Total 17 (14.17%) 56 (46.67%) 47 (39.17%) 120      (100%) 

Chi-square = 45.65, df = 10, p = 0.000000. 

 

Six months after the grouping of subjects, in 
the day hospital treatment group had - mild difficulties 
of self-care [34 (56.7%)], with the manifestation of 
problems in 16 (26.7%). In ambulatory treated 
patients 20 (33.3%) demonstrated manifest problems; 
17 (28.3%) had marked problems and-14 (23.3%), 
severe difficulties in taking care of themselves. There 
was a high statistically significant difference between 
subjects who were treated daily in a hospital and 
those who were ambulatory-cared. Patients who were 
treated on a daily basis in the hospital did not have 
any hard times regarding their daily self-care 
(p<0.0001). 

Table 5: Personal and social contacts – DC/Ambulatory Care 

Personaland social 
contacts / 6 м  DC  Ambulatory Care 
       N  % N  % 

1 absent         6  10.0           2  3.33 
2 mild   34 56.67 5 8.33 
3 manifest   16 26.67 20 33.33 
4 marked   3 5.0 17 28.33 
5 severe   1 1.67 14 23.33 
6 very severe  0 0  2 3.33 
Total   60 100 60 100 

U = 588.5, Z = 6.36, P = 0.00000.    
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Discussion 

 

The results obtained in this study 
demonstrated unsatisfactory psychosocial functioning 
in both groups of patients. Thus, quality of life of 
patients with the schizophrenic disorder was 
observed. Most of the unemployed patients, about 
30% lost their jobs after because of the psychosocial 
dysfunction and stigmatisation of the society.  

However, the six–month continuous treatment 
brought improvement in functioning, which was 
statistically significant in those receiving day hospital 
treatment. Our results are in therefore in agreement 
with those presented by other authors, who suggested 
that integrated psychopharmacological and 
psychosocial treatment was indispensable for the 
inclusion of these patients again in the social 
functioning, establishing social contacts, employment, 
as part of, inclusion in societal life [1, 2, 4, 6, 8, 9]. 

NICE rec. for the treatment and recovery of 
the patients with schizophrenia is a community-based 
treatment which means individual treatment tailored 
for each patient, treatment in the community, 
ambulatory care, service level interventions, and 
acute day hospital treatment and in the day hospital 
centres. NICE rec. are CBT treatment, family 
interventions and art therapy in the recovery period 
and after for faster and better reintegration and 
socialisation [21]. 

Data presented in literature point out to the 
poor psychosocial functioning of patients with 
schizophrenic disorders and poor quality of life in 
general [9]. Koivumaa-Honkanen et al. in their 
investigation used different scales for assessment of 
the quality of life (QOL) in patients with schizophrenia 
and found out poorer functioning in these patients 
compared to the remaining psychiatric patients [10]. 
Sullivan et al. conducted a study among a population 
of schizophrenic patients divided into three groups 
(patients in psychiatric institutions, patients who live 
alone and those who live in centres for psychosocial 
support) and compared them with the healthy 
population. Using the interview for the assessment of 
QOL, they obtained results that revealed the poorer 
quality of life in all three groups of schizophrenic 
subjects against the healthy ones. The biggest 
differences were observed in satisfaction from social 
life, finances and employment. 

  Malm et al. using the semi-structured 
questionnaire (QOLC) for assessment of the quality of 
life of 40 schizophrenic subjects 2 years after their last 
hospitalisation, found out dissatisfaction in almost all 
aspects of living and especially in social relations, 
education, finances, etc. [11]. 

The majority of studies identify the 
relationship and diversity of quality of life in 
schizophrenic patients and some sociodemographic 

characteristics [12]. Shtasel et al. in their study of 
schizophrenic patients detected better functioning of 
female subjects than male [13, 14]. 

On the other hand, Lehman in his study 
revealed that individuals who were married had a 
better quality of life that those who were not married 
[15, 16]. With regard to education, many studies have 
revealed the poorer quality of life in those 
schizophrenic patients who had higher levels of 
education [17]. Other researchers have presented the 
correlation between the presence of neuroleptic 
symptomatology, negative schizophrenic 
symptomatology and distinct depression with low 
quality of life satisfaction [17, 18]. 

Relationship between the treatment of these 
patients and their quality of life is underlined in many 
studies the results obtained confirmed better 
psychosocial functioning with usage of the second-
generation antipsychotics and, better quality of life in 
those subjects who had integrated 
psychopharmacological and psychosocial treatment 
(family interventions, supportive interventions, 
cognitive behavioural, training for social skills, and 
especially in day hospital settings or other similar 
psychosocial facilities) [1, 3, 19, 20]. 

In conclusion, daily hospital psychosocial 
therapeutic treatment in combination with regular 
antipsychotic therapy, family and social support helps 
in more rapid reintegration and re-socialization and 
better quality of life in patients with schizophrenia. 
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Abstract  

BACKGROUND: Moderate sedation for gastrointestinal endoscopy has traditionally been provided 
by the endoscopist. Controversy has ensued over safe and efficient sedation practice as endoscopy 
has increased in numbers and complexity. 

AIM: To evaluate the safety of ketamine sedation given by non-anesthesiologist during 
gastrointestinal endoscopy in children. 

METHODS: A prospective study of 100 paediatric patients with gastrointestinal symptoms who 
were a candidate for upper or lower gastrointestinal endoscopy in paediatric endoscopy unit at Abo 
El-Reesh Paediatric Hospital, Cairo University. All children were > 2 years old and weighed > 6 kg. 
The analysis was performed in terms of sedation-related complications. 

RESULTS: A total 100 paediatric patients including 53 males and 47 females with mean age of 
5.04 years were involved in the study. All children were medicated with ketamine with a mean dose 
of 3.77mg/kg. No complications occurred in 87% of cases. Desaturation occurred in 13% of the 
cases and was reversible by supplemental nasal oxygen. Desaturation was more frequent during 
Upper GI Endoscopy and with the intramuscular route (p value=0.049). No apnea, bradycardia, 
arrest or emergence reactions were recorded. 

CONCLUSION: Ketamine sedation found to be safe for paediatric gastrointestinal endoscopy in 
Egyptian children without co-morbidities. Transient Hypoxia (13%) may occur but easily reversed by 
nasal oxygen therapy. 

 

 

 

Introduction 

 

Although gastrointestinal endoscopy is widely 
accepted as fundamental to the diagnosis and 
treatment of digestive disorders in children, 
considerable controversy and practice differences 
persist with respect to the methods and agents used 
to achieve optimal endoscopic sedation [1]. Sedation 
must have a rapid onset, short duration of action, and 
should be safely administered by a non-
anesthesiologist without significantly increased the 
risk of potential complications [2]. 

Ketamine is a general anaesthetic agent 
widely used for paediatric procedural sedation outside 
the operating theatre by non-anesthesiologists [3].

 
It is 

considered a dissociative anaesthetic. This means 

that the drug distorts the user's perception of sight and 
sound and produces feelings of detachment from 
the environment and one's self [4].

 
Ketamine has 

found many applications in paediatric anaesthetic 
practice. Insights into the mechanism of action and 
the pharmacokinetics and pharmacodynamics of its 
isomers have led to a re-evaluation of this drug, 
expanding the range of applications in children. 
Ketamine is a remarkably versatile drug that can be 
administered through almost any route. It can also be 
used for different purposes [5]. 

Prior studies of ketamine sedation for 
paediatric gastrointestinal endoscopy have been 
retrospective in nature and have used chart review to 
identify any clinical concerns for inadequate sedation 
[6, 7]. 

The aim of the present study was to 
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evaluate the safety of ketamine sedation given by 
non-anesthesiologist during upper and lower 
gastrointestinal endoscopy in children. Also, this study 
aims to detect possible complications from sedation 
in the upper and lower gastrointestinal endoscopy in 
children and relation between the disease history 
and clinical condition of the patient with possible 
complications of sedation by ketamine. 

 

 

Patients and Methods 

 

This prospective study was conducted upon 
100 paediatric   patients  with gastrointestinal 
symptoms who were a candidate for upper or lower 
gastrointestinal endoscopy presented to Pediatric 
Endoscopy Unit, Abo El-Reesh Pediatric Hospital, 
Cairo University. 

All patients had the appropriate instructions 
for gastrointestinal endoscopy according to its type. 

The study followed the regulations of the 
medical ethical committee of  Abo El-Reesh Pediatric 
Hospital, Cairo University and written Informed 
consent was obtained from the appropriately 
designated parent or guardian. 

A full and detailed history was taken from one 
of the parents or guardians regarding the disease, 
nutritional and drug history including drug allergies.  

A full clinical examination of the patient was 
done including general, cardiac, chest and abdominal 
examination. 

Pre-sedation risk assessment of 
cardiopulmonary status including heart rate, 
respiratory rate, oxygen saturation and blood pressure 
measurement was done before ketamine 
administration. 

 

Ketamine Administration 

 Intravenous (IV) Route: A loading dose of 1.5 
to 2 mg/kg was administrated. The procedure 
started 30 seconds to 1 minute after 
administration. Additional incremental doses 
of ketamine may be administered (0.5 to 1 
mg/kg) if initial sedation was inadequate or to 
accomplish a longer procedure. 

 Intramuscular (IM) Route: Ketamine was 
administrated with a dose of 3 to 5 mg/kg. 

Clinical onset began within 5 minutes. 
Duration of effective dissociation was 20 to 30 
minutes. 

Sedation was actively administered and 
supervised by a paediatrician. Procedures were 
performed by four different endoscopists and also 

attended by two nurses educated in sedation 
pharmacology and gastrointestinal endoscopy. 

Constant patient monitoring during and after the 
administration of ketamine was provided including 
continuous cardiac monitoring, respiratory rate, pulse 
oximetry and blood pressure monitoring. 

Sedation-related complications include a drop 
in oxygen saturation to equal or less than 94%, 
respiratory distress (stridor or wheezes), apnea, 
bradycardia (< 60 beats per minute), cardiac arrest, 
emergency reactions and need for reversal 
medication were observed. All patients were put under 
observation for 2 hours after the procedure to observe 
any complications. 

 

Statistical analysis 

Statistical analysis was performed using the 
SPSS statistical package software for windows 
version 21 (SSPS Inc, Pennsylvania, USA). 
Parametric variables are expressed as the mean ± 
SD. P value <0.05 was considered significant. 

 

 

Results 

 

The patients included 53 males (53%) and 47 
females (47%).Their age ranged from 2 to 12 years 
with a mean of 5.04 years, while their weight ranged 
from 6 to 36 kg with a mean of 16.92 kg and they 
received ketamine with a dose ranged from 2 to 5 
mg/kg with a mean of 3.77 mg/kg (Table 1). 

Table 1: Ketamine doses in studied cases 

 Mean ± SD Median Minimum Maximum 

Age (years) 5.04 ± 3.120 4.50 2 12 
Weight (kg) 16.92 ±7.388 15.00 6 36 
Ketamine dose (mg/kg) 3.77 ± 0.851 4.00 2 5 

 

 
Most of the studied cases (42%) were 

indicated for GI endoscopy for diagnostic purposes, 
while 24 cases (24%) were done for follow-up of 
oesophagal varies, 1 case (1%) was done routinely 
before renal transplantation (Table 2). 

Table 2: Indications of endoscope in studied cases 

 Frequency(No) Percent (%) 

Dilatation 23 23 
Diagnostic 42 42 
Foreign body extraction 10 10 
Follow-up of oesophagal varices 24 24 
Routine before renal transplantation 1 1 
Total 100 100 

 

 
In pre-sedation assessment and examination, 

we found 3 cases with tachycardia and 4 cases with 
hypertension for age, 2 cases with cardiac murmur, 4 
cases with wheezy chest and respiratory distress, 5 
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cases with ascites and there was no significant 
relation between these findings and occurrence of 
complications except for those who had respiratory 
distress, all of them developed hypoxia during the 
procedure (p value=0.001) 

The only complication that occurred in our 
study was desaturation; there were 13 patients who 
developed hypoxia during the procedure. These 
patients developed a decrease in oxygen saturation to 
less than 94% by pulse oximetry. These attacks of 
hypoxia were easily reversed by supplemental nasal 
oxygen. 

In our study, Cases are classified into four 
groups according to the type of the procedure 
performed (Upper GI endoscopy, Colonoscopy) and 
the route of ketamine administration (IM, IV) 

Group (1) had upper GI endoscopy and 
received ketamine intravenously. Group (2) had upper 
GI endoscopy and received ketamine intramuscularly. 
Group (3) had a colonoscopy and received ketamine 
intravenously. Group (4) had a colonoscopy and 
received ketamine intramuscularly. 

There was a significant relation between the 
route of ketamine administration and type of 
performed procedure with occurrence of 
complications, hypoxia occurred during Upper GI 
Endoscopy (14.28%) more than that occurred during 
lower GI Endoscopy (8.69%) and with the 
intramuscular administration of ketamine (15.38%) 
more than the intravenous (8.57%) (p value=0.49), 
(Table 3). 

Table 3: Classification of studied cases according to the 
type of the procedure performed (Upper GI endoscopy, 
Colonoscopy) and the route of ketamine administration (IM, IV) 

 Group 1 Group 2 Group 3 Group 4 P value 
 NO % NO % NO % NO %  

Hypoxia 3 11.1 8 16 0 0 2 13.3 0.049 
Normal 24 88.9 42 84 8 100 13 86.7 

 
 

There was no relation between ketamine dose 
and occurrence of complications. After the procedure, 
one of the studied cases had an attack of vomiting 
that didn’t recur. 

 

 

Discussion 

 

This prospective study was designed to 
detect complications of ketamine sedation given by 
non-anesthesiologist in gastrointestinal endoscopy in 
children. A total of 100 cases presented to the 
Gastrointestinal Endoscopy Unit of Abo El-Reesh 
Pediatric hospital. 

In our study, there were 13 patients who 

developed hypoxia during the procedure and it was 
reversed by supplemental oxygen. These patients 
developed a decrease in oxygen saturation to less 
than 94% by a pulse oximeter. Most of these patients 
developed desaturation within few minutes from the 
introduction of the endoscopy. This desaturation is 
thought to be due to laryngospasm. Although 
ketamine has been deemed safe based on it's 
cardiovascular and respiratory protective effect [6, 7]

 
it 

is also associated with increased risk of laryngospasm 
[9, 10]. 

Most of the episodes of desaturation occurred 
during Upper GI Endoscopy (14.28%), where 
stimulation of the posterior pharynx may increase 
the risk of airway complications. Desaturation also 
occurred more frequent with the Intramuscular route 
(15.38%), so Desaturation was more frequent in the 
group (2) (16%) than group (1) (11.1%). 

All patients who had respiratory distress by 
examination before injection of ketamine had hypoxia 
during the procedure (p value=0.001). 

The study was done by Green and Johnson, 
1990 [11]

 
of 11,589 patients, the incidence of 

laryngospasm was 0.4%, and that when it did occur, 
it was easily treated, only two cases of ketamine-
associated laryngospasm led to intubation. 

Unlike to our study, the incidence of 
desaturation less than 94% was 13%, but destruction 
may be due to laryngospasm or other causes 
related (Increased bronchial secretions) or not 
related to ketamine sedation such as associated chest 
infection as all patients who had respiratory distress 
and wheezy chest by examination before injection of 
ketamine developed desaturation during procedure. 

In our study, none of the patients developed 
apnea, bradycardia or arrest. In our study, none of the 
patients developed emergence reactions, this may be 
due to young age of the sample size that ranged from 
2 to 12 years with mid age of 5 years and these 
reactions, unpleasant dreams or hallucinations are 
mainly found to be transient and mild in children [12], 
however recovery agitation occurred in (2.4%) in 
study done by Green and his colleagues, 2011 [13].

 

Ketamine was found to increase heart rate 
nearly for all children more than that measured before 
injection in pre-sedation assessment, but it was 
accepted for their age. 

Also, ketamine was found to increase blood 
pressure nearly for all children more than that 
measured before in the pre-sedation assessment, 
but most of them were accepted for their age. 
Hypertension occurred above-accepted level for age 
in 4 cases (4%), 2 of them was in group (4) who had 
high blood pressure in pre-sedation assessment 
before ketamine injection, one in group (1), this 
patient was previously diagnosed with ITP and 
received steroids, and one in group (2), this patient 
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was Steroid Resistant Nephrotic Syndrome (SRNS), 
receiving steroids and the endoscopy was requested 
as a routine preparation of renal transplantation. 

In all groups, there is no relation between 
ketamine dose and complications except in group (3), 
this could not be assessed as there is no 
complications occurred in this group. 

One patient (1%) in the group (2) developed 
post-procedural vomiting, this female patient is SRNS, 
was receiving steroids, received ketamine at a dose of 
2.5 mg/kg, had high blood pressure for her age during 
the procedure and her upper GI endoscopy revealed 
gastritis. 

A randomised clinical trial suggested that 
the use of 0.01 mg/kg of atropine reduced 
hypersalivation and vomiting associated with IM 
ketamine; there are no data on this strategy when 
used with IV ketamine [14]. 

A study was done by Green et al., 2011 [13]
 

which is different from our study as it was 
retrospective in 636 cases primarily by the 
intravenous (IV) route (98%), but our study is 
prospective study on 100 cases primarily on the 
intramuscular (IM) route (65%). 

This study is similar to our study as it was 
done primarily for EGD (86%) and our study was 
done also primarily for EGD (76%). 

Adverse effects of this study included 
transient laryngospasm (8.2%), vomiting (4.1%), 
recovery agitation (2.4%), partial airway obstruction 
(1.3%), apnea and respiratory depression (0.5%), and 
excessive salivation (0.3%) and this differs 
completely from our study as we had desaturation 
(13%),vomiting(1%) with no other adverse effects 
but it may be due to this study had nearly half (46%) 
the subjects had severe underlying illness (American 
Society of Anesthesiologists (ASA] class > or =3) and 
our study had exclusion criterion of any severe 
illness. 

In this study, all instances of laryngospasm 
occurred during EGD (9.5% incidence), and the only 
independent predictor of laryngospasm in this sample 
was decreasing age. The incidence of laryngospasm 
was 13.9% in preschool-aged (< or = 6 years) 
children and was 3.6% in school-aged (> 6 years) 
children (difference 10.3%, 95% confidence intervals 
5.5-14.9%). No dose relationship was noted with 
laryngospasm. This is similar to our study as 
desaturation occurred mainly in EGD (14%) and there 
is no relation between ketamine dose and 
desaturation but differs that no relations between age 
and desaturation in our study. 

In Regional Hospital of Iquique, Iquique, 
Chile, over the past 24 years, with the authorization 
of the anesthesiology department, they have used 
ketamine in more than 900 paediatric endoscopic 
procedures. This experience has included upper 

endoscopy, intestinal biopsy, colonoscopy, 
percutaneous gastrostomy, ERCP, foreign-body 
removal, oesophagal dilation, and oesophagal 
sclerotherapy [15].  

These indications are similar to our 
indications which included upper endoscopy for 
diagnosis and follow-up, colonoscopy (23%), foreign 
body removal (10%), oesophagal dilation (23%), and 
routine before Renal Transplantation. 

Our data may be useful for planning larger 
studies required to determine whether laryngospasm 
or other adverse events occurs more or less 
frequently with ketamine than has been reported 
previously. 
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Abstract  

BACKGROUND: Background: Nasal septal surgery and rhinoplasty are controversial in children. 
Traditionally, an attitude of restraint has been employed by most surgeons till an empirical age of 
16 to 18 years. This is to avoid the possible adverse effects that the growth spurts may have on the 
nose and midface region.  

AIM: The aim of this paper was to present the results of rhinoplasty in children in order to restore 
the anatomy and function or to promote normal development and outgrowth of the nose. 

MATERIAL AND METHODS: Ninety seven children aged 6-14, with severe nose deformities and 
breathing problems through the nose, were admitted for septo/rhinoplasty at the University Clinic for 
Ear, Nose and Throat, Faculty of Medicine, Ss Cyril and Methodius University of Skopje, Republic 
of Macedonia. At our Clinic, they have been observed and photographed (with parent permission) 
in the period of 10 years (2006-2016). The most frequent cause of these deformities was the nasal 
trauma in early childhood which was ignored or untreated. All of them rhino/septoplasty were 
indicated in accordance with the above-mentioned recommendations for rhino/septoplasty in early 
childhood and in adolescents.  

RESULTS: In 51 children and adolescents septoplasty were prepared. Mostly there was a group of 
younger children age from 6-10 (68%) and adolescents (32%). In the other 31 children and 
adolescents, septorhinoplasty was prepared. Mostly there were children older than 12 years old 
and adolescents (70%). Only 30% were younger than 12 years, of course with severe nasal 
breathing problems, nasal septal deformities and deformities of the nasal pyramid. 

CONCLUSION: The growth centres of the nose have to be avoided if possible; long-term nasal 
issues will theoretically be minimised. If the surgeon replaces it, the cartilage of the nose becomes 
straighter but still intact. 

 

 

 

Introduction 

 

There has been a lot of debates and 
controversy about the rhino/septoplasty in children 
and adolescents because for a long time it has been 
generally accepted that surgery of the bony and 
cartilaginous nasal pyramid and the especially nasal 
septum is justified until a young patient has reached 
the minimum age of sixteen years.  

 Frequently the deformities of the nasal 
septum and nasal pyramid occur due to the fractures 
of the facial and nasal bones especially in children 
younger than five years of age. The incidence 

increases with increasing age and peaks between 16 
and 20 years. Numerous observations on the retarded 
growth of the nose after submucous resection caused 
the above-mentioned restriction in surgery at a young 
age. If the septum is determined to be the reason of 
nasal obstruction in a childhood, a clinical dilemma 
arises. Recent basic researches, assessment the 
results of the thesis of the negative influence of 
surgical trauma in growth and development of nasal 
and skull bone. 

 The behaviour of hyaline cartilage of the 
human nose appeared to be comparable to that of 
other mammals. Cartilage, although resilient, can be 
easily fractured whereas its tendency to integrated 
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healing is very low, even when the perichondrium has 
been saved. Also surgical procedures, like in 
septoplasty – may result in growth disturbances of the 
nasal skeleton like recurrent deviations or duplicature. 
Loss of cartilage, as might occur after a severe septal 
trauma, is never completely restored despite some 
cartilage regeneration. Still, there remains a lack of 
consensus in the literature concerning the 
developmental effects of rhino surgery in children [1-
3]. 

 Clinical reports have not produced solid 
evidence for the statement that septal surgery has no 
negative effect on nasal growth or can serve for 
correcting abnormal growth. The functional and 
esthetic problems of the patient, however, mean a 
continuous stimulus for further clinical and 
experimental investigations [4, 5]. 

 

 

Developmental aspects of the children 
nose  

 Children’s nose is different than in adults. The 
children nose is growing and anatomical structures 
are developing, therefore, there are differences in 
size, form and structure of supporting cartilaginous 
and bony framework. The anatomy of the nasal 
skeleton is specific and different than in adults, and 
the wound healing capacity of nasal cartilage is poor. 
The restricted wound healing capacity of septum 
cartilage is the essential factor in limiting the 
effectiveness of surgical interventions and should be 
recognised during the planning and surgical 
intervention. Accidental or surgical injury have 
immediate and late consequences for the further 
growth of the midface [6- 8]. 

  

Figure 1: Facial profile of a child (7 years old) and her mother (44 
years old). The differences in the proportions and size of the nose, 
facial and brain scull are obvious. The infant's face shows smaller 
vertical dimensions, less frontal projection of the  
nose and a larger nasolabial angle (with the permission of parents) 

 

 Children nose is smaller than adults, it has 
shorter nasal dorsum, less projection of the nasal tip 
and columella, rounder nostrils and a larger nasolabial 
angle. It has a flat tip with a shorter columella. The 
tissue of the nose is very soft and has a thicker 
subcutaneous layer. The septum of the children nose 

is the main is the main supporting mechanism of the 
nasal skeleton and it's cartilaginous. The septum 
forms a T-bar-shaped structure with the upper 
laterals. Upper lateral cartilages extended to reach the 
anterior scull base. In adults, upper lateral cartilages 
extend cephalically underneath the nasal bones. 

 Nasal growth is continued after puberty. Later, 
in the adolescents, the process ends, for male 18-20 
years old, and 16-18 years old for female [9, 10] (Fig. 
1). 

The septo-dorsal cartilage is essential in the 
development of the midfacial bony and cartilaginous 
skeleton because growing cartilage and growing bone 
are in interaction. Interventions, surgical procedures, 
incisions on the septum cartilage, fractures, defects, 
interfere with normal development of the premaxilla 
and can seriously affect the development of all nasal 
supporting structures. This, special zones have 
special functions in the postnatal growth of the 
midface. The growing dorsolateral cartilage is 
interacting with the sutural growth of the midfacial 
skeleton. 

 There is two significant nasal growth spurts 
The first postnatal year which starts an endochondral 
ossification process (in the region of the anterior skull 
base) and the period of puberty when the nose grows 
faster compared to other periods in life.  

Later, the perpendicular plate extends due to 
progressive ossification of nasal septal cartilage. Due 
to this ossification process, most of the cartilaginous 
part of the nasal septum loses contact with the 
sphenoid. The Vomer as a formation is the result of 
extra cartilaginous ossification.  

 There are two very important Growth zones 
responsible for the growth and development of the 
nose and nose elements. These two thicker areas 
with different mitotic activity and histological 
maturation are in the cartilaginous part of the nasal 
septum. These "growth zones", are extended from the 
sphenoid [11, 12].  

 First, the “sphenodorsal" zone is located 
between the sphenoid and the nasal dorsum. This 
zone is primarily responsible for the normal increase 
in length and height of the nasal dorsum. The second, 
"sphenospinal" zone is located between the sphenoid 
and the anterior nasal spine and is the driving force in 
the forward outgrowth of the (pre)maxilla region.  

Common causes of the destruction of zones 
are septal hematomas and nasal septal abscess 
formation, surgery or trauma. That affects the 
midfacial growth related to the children age and thus it 
can cause deformities in young children, like saddle 
nose deformity or/with columellar retraction, or an 
over-rotation of the nasal tip and a retroposition of the 
midface [13, 14]. 
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Septum surgery in children- when is 
justified 

 Rhinologic, orthodontic and cephalmometric 
data should be essential elements in the follow-up of 
children after injury and surgery of the nose. The 
effects of surgery (or injury) should be specified for 
subgroups of children with different ages, like 3–6, 7–
10 years etc. 

Patient (child) and parents should be informed 
of the potential benefits of the surgery, and of 
continuing a follow-up of the facial growth till after the 
adolescent growth spurt [15, 16] (Fig. 2). 

 

Figure 2: Making photographic documentation is important to define 
qualifications as normal or abnormal, which are in essence 
subjective (with the permission of parents) 

 

Indications for rhinosepoplasty in children 

 The aim to perform rhinoplasty in children is 
to restore the anatomy and function or to promote 
normal development and outgrowth of the nose. For 
every indication, the expected benefits of intervention 
should be weighed against the possible adverse 
outcomes on nasal and midfacial growth. In the ideal 
situation, surgery should be postponed till after the 
pubertal growth spurt. However, there are distinct 
indications for immediate intervention. Apart from 
malignancies, these indications include the 
destruction of the nasal skeleton jet, it seems neither 
possible not even advisable to act strictly to this rule. 
Rhinoseptoplasty in children can be required for 
certain reasons.  

 Actual indications are severe congenital 
malformations of the nose, recent traumatic 
deformities, external distortion of the nose due to 
septal abscess, breathing problems due to septum 
pathology, cleft lip nose, dermoid cysts.  

   

Figure 3: Saddle nose (rhinolordosis) due to untreated septal 
hematoma after the nasal trauma in early childhood) (with the 
permission of parents) 

 

 Children with less evident pathology have to 
follow-up the progression of the pathology for a 

certain period before making a definite decision for 
surgery indication. The tendency towards 
rhino/septoplasty in children has increased 
considerably. This changes in attitude bear some 
certain risks, so is appropriate to review once again 
the methods of assessment and management of 
pathology of the nasal skeleton in children [17, 18] 
(Fig. 3). 

 

Recommendations for Rhinosurgery in 
children 

 Before any surgery on the child’s nose is 
performed, it is very important first to Identify defects 
(older or recent) and fractures of the septum, and their 
relation to the specific growth and support zones. 

 Indications for immediate intervention are 
malignancies, septal abscess (septal haematoma), 
severe nasal trauma, cleft lip or progressive distortion 
of the nose. In all other cases, the surgeon has to 
mobilise the deviated or overlapping cartilaginous 
fragments, to adapt form and size of the fragments, to 
reconstruct a straight septum in the midline, always 
avoiding incisions through the growing and supporting 
zones (spheno-ethmoido dorsal zone). 

 Mobilisation of nasal bones in combination 
with the reconstruction of a malformed septum is the 
risk of postoperative instability of the (corrected) 
supporting structures. Intraseptal blood collection 
should be avoided in order to minimise the chance of 
infection and subsequent cartilage necrosis. In 
exceptional cases, it is necessary to use a 2mm 
osteotome to produce a satisfactory alignment of the 
nasal bones. Nasal packing for a few days is only 
tolerated by older children. Alloplastic or biomaterials 
are not capable of growth and implanted in a growing 
septum may disturb septal growth [19, 20]. 

 The aim of this paper was to present the 
results of rhinoplasty in children in order to restore the 
anatomy and function or to promote normal 
development and outgrowth of the nose. 

 

 

Materials and Methods 

 

Children aged 6-14, with severe nose 
deformities and breathing problems through the nose, 
were admitted for septo/rhinoplasty at the University 
Clinic for Ear, Nose and Throat, Faculty of Medicine, 
Ss Cyril and Methodius University of Skopje, Republic 
of Macedonia. At our Clinic, 97 children have been 
observed and photographed (with parental consent) in 
the period of 10 years (2006-2016). The most frequent 
cause of these deformities was the nasal trauma in 
early childhood which was ignored or untreated. All of 
them rhino/septoplasty were indicated in accordance 
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with the above-mentioned recommendations for 
rhino/septoplasty in early childhood and in 
adolescents.  

Fifty-eight percentages of the children were 
observed for the period of at least 5-7 years after the 
operation. The remaining patients could not be 
observed because they were unavailable, changed 
the place of living or telephone number.  

 

 

Results 

 

At the University Clinic for Ear, Nose and 
Throat, Faculty of Medicine, Ss Cyril and Methodius 
University of Skopje, Republic of Macedonia, 97 
children have been observed in the period of 10 years 
(2006-2016).  

Children were on age 6-14 years old and 
were divided into 2 groups: the First group were from 
age 6-10 years old (36%), and second from 11-14 
years old (64%). 52 of them were women and 45 were 
men. According to the nationality, 49 % were 
Albanian, 42% were Macedonian and 6% were from 
other nationality (Table 1). 

Table 1: Distribution of the children patients by demographic 
characteristic 

Demographic characteristics 

Gender  Women 52 (53.61%) 

Men 45 (46.39%) 

Nationality  Macedonian 42 (43.3%) 

Albanian 49 (50.51%) 

Other nationality 6 (6.18%) 

 

Comparing with the severity of nose 
deformity, nasal septal deviation and radiological 
investigation (CT scans or plane Radiographs 
founding's) children and adolescents were divided into 
5 groups. In our study, we have been made the 
systematic classification of the deviations of the nasal 
septum taking into consideration not only the 
classifications in the region of the cartilaginous 
septum but the position of the nasal septum regarding 
the external configuration of the nose. The objectives 
of this classification were to encompass all the 
pathological alterations of the nasal septum and to 
document them, in order to implement an adequate 
surgical technique. 

We classified the septal deviation in 5 groups: 
Group 1: 21 patients were with deviation in pars 
cartilaginea in area of spina septi nasi (anterior parts 
of nasal septum); Group 2: 15 patients were with 
nasal septal deviation in pars ossea (posterior parts of 
nasal septum including vomer); Group 3: 19 patients 
were with nasal septal deviation close to dorsum septi 
nasi; Group 4. 17 patients were with subluxation of 
nasal septum; and Group 5: 25 patients were with 
mixed deviation: spina septi nasi with deviation in pars 

cartilaginea and nasal septal deviation in pars ossea 
(Fig. 4). 

 

Figure 4: Classification of the deviations of the nasal 
septum in children by groups 

 

According to the severity of the nose 
deformities and breathing problems septo/rhinoplasty 
were indicated in all of them. But in only, 82% 
septo/rhinoplasty were prepared of course with 
parental consent and in accordance with the above 
mentioned recommendations for rhino/septoplasty in 
early childhood and in adolescents. In 51 children and 
adolescents septoplasty were prepared. Mostly there 
was a group of younger children age from 6-10 (68%) 
and adolescents (32%). In the other 31 children and 
adolescents septorhinoplasty were prepared. Mostly 
there were children older than 12 years old and 
adolescents (70%). Only 30% were younger than 12 
years, of course with severe nasal breathing 
problems, nasal septal deformities and deformities of 
the nasal pyramid (Table 2). 

Table 2: Distribution of the patients by age and type of 
operative technique  

Distribution of the patients by age and type of operative technique 

Septoplasty N=51 6-10 years 35 (68.6%) 

11 > years 16 (31.4%) 

Septorhinoplasty N=31 < 12  9 (29.03%) 

12> 22 (70.97%) 

 

 

Case Reports 

 Case 1: (8 years old boy) DSN. 
Rhinokyphosis (nasal trauma in early childhood).  
Nose under the tension of the long septum. Closed 
approach. Septal medioposition. 
Medial and lateral osteotomy. Cranial rotation and 
refinement of the nasal tip. 
Nasal hump reduction (Fig. 5). 

 Case 2: (12 years old girl). Tip asymmetry. 
Subluxation of nasal septum. 
Closed approach. Septal medioposition. Cranial 
rotation and refinement of the nasal tip. 
Preservation with the septal graft in the position of the 
nasal dorsum at a high level (Fig. 6). 

Case 3: (11 years old girl) DSN. 
Rhinokyphosis (11 years girl/after nasal trauma in 
early childhood). Nose under the tension of the long 
septum. Closed approach. Septalmedioposition. 
Medial and lateral osteotomy. Cranial rotation and 
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refinement of the nasal tip. Nasal hump reduction (Fig. 
7). 

a)

 

 

 

 

 

b) 

 

 

 

 

 

c)  

 

 

 

 

Figure 5: Eight years old boy with DSN. a) Pre operative results; b) 
6 months after surgery; c) Two years after surgery (with the 
permission of parents) 

 

Case 4: Fourteen years girl. Rhinoscoliosis. 
Rhinolordosis (after nasal trauma). 
Closed approach. Medial and lateral osteotomy. 
Septal media position.Graft (from auricula) 
augmentation on the nasal dorsum (Fig. 8). 

 

a) 

 

 

 

b)  

 

 

 

Figure 6: Twelve years old girl. a) Pre operative results; b) 1 year 
after surgery (with the permission of parents) 

 

a)  

 

 

 

b)  

 

 

Figure 7: Eleven years old girl with DSN. Rhinokyphosis after nasal 
trauma in early childhood. a) Pre operative results; b) after surgery 
(with the permission of parents) 

 

 

Discussion 

 

 The aim to perform rhinoplasty in children is 
to restore the anatomy and function or to promote 
normal development and outgrowth of the nose. The 
ideal situation for every surgeon is to wait for the 
surgery to be performed till after the pubertal growth 
spurt. 

 

Figure 8: Fourteen years girl. Rhinoscoliosis and rhinolordosis (after 
nasal trauma). Graft (from auricula) augmentation on the nasal 
dorsum (with the permission of parents) 
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 A correct diagnosis of fracture or dislocation 
of the bony pyramid is more difficult than in adults. 
The examination should be repeated after 3-5 days, 
when the soft tissue swelling has diminished. General 
anesthesia is necessary. Repositioning of fractured or 
deviated nasal bones is nearly always possible 
without an open reduction. Septal hematoma and 
abscesses should be treated as in adults. In case 
when nasal cartilage is destructed - should be made a 
direct reconstruction using autologous cartilage grafts. 

The behaviour of hyaline cartilage of the 
human nose appeared to be comparable to that of 
other mammals. Cartilage, although resilient, can be 
easily fractured whereas its tendency to integrated 
healing is very low, even when the perichondrium has 
been saved. Also surgical procedures, like in 
septoplasty – may result in growth disturbances of the 
nasal skeleton like recurrent deviations or duplicature. 
Loss of cartilage, as might occur after a severe septal 
trauma, is never completely restored despite some 
cartilage regeneration.  

 Often, difficult septal deformations in children 
are followed with deformation of nasal pyramid 
(rhinoscoliosis, rhinolordosis). In those cases, we 
cannot solve septal pathology without nasal pyramid 
intervention in the same time and opposite. Only 
severe deformities of the septum or the nasal 
pyramid, mostly in older children are treated by 
conservative septoplasty or septorhinoplasty [21-24]. 

 Whatever type of nasal surgery should be 
performed in the children, the parents and the young 
patient should be informed, because the late results 
cannot be predicted. Because of the growing nose in 
this sensitive age, the recurrent septum pathology 
may occur after several years. So, information should 
be given about long follow-up and the possibility of a 
second operation after the adolescent growth spurt 
[25, 26]. 

In summary, the growth centres of the nose 
have to be avoided if possible; long-term nasal issues 
will theoretically be minimised. If the surgeon replaces 
it, the cartilage of the nose becomes straighter but still 
intact. 
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Abstract  

BACKGROUND: Hypertension has proven to be a strong liability with 13.5% of all mortality 
worldwide being attributed to elevated blood pressures in 2001. An accurate blood pressure 
measurement lies at the crux of an appropriate diagnosis. Despite the mercury sphygmomanometer 
being the gold standard, the ongoing deliberation as to whether mercury sphygmomanometers 
should be replaced with the automated oscillometric devices stems from the risk mercury poses to 
the environment. 

AIM: This study was performed to check the validity of automated oscillometric blood pressure 
measurements as compared to the manual blood pressure measurements in Karachi, Pakistan. 

MATERIAL AND METHODS: Blood pressure was recorded in 200 individuals aged 15 and above 
using both, an automated oscillometric blood pressure device (Dinamap Procare 100) and a 
manual mercury sphygmomanometer concomitantly. Two nurses were assigned to each patient 
and the device, arm for taking the reading and nurses were randomly determined. SPSS version 20 
was used for analysis. Mean and standard deviation of the systolic and diastolic measurements 
from each modality were compared to each other and P values of 0.05 or less were considered to 
be significant. Validation criteria of British Hypertension Society (BHS) and the US Association for 
the Advancement of Medical Instrumentation (AAMI) were used.  

RESULTS: Two hundred patients were included. The mean of the difference of systolic was 8.54 ± 
9.38 while the mean of the difference of diastolic was 4.21 ± 7.88. Patients were further divided into 
three groups of different systolic blood pressure <= 120, > 120 to = 150 and > 150, their means 
were 6.27 ± 8.39 (p-value 0.175), 8.91 ± 8.96 (p-value 0.004) and 10.98 ± 10.49 (p-value 0.001) 
respectively. In our study 89 patients were previously diagnosed with hypertension; their difference 
of mean systolic was 9.43 ± 9.89 (p-value 0.000) and difference of mean diastolic was 4.26 ± 7.35 
(p-value 0.000). 

CONCLUSIONS: Systolic readings from a previously validated device are not reliable when used in 
the ER and they show a higher degree of incongruency and inaccuracy when they are used outside 
validation settings. Also, readings from the right arm tend to be more precise. 

 

 

Introduction 

 

One of the most common medical tests done 
on thousands of patients every day is a blood 
pressure measurement. An accurate measurement is 
vital in providing appropriate treatment. It aids in the 
diagnosis of various conditions; ranging from 
dehydration in diarrhoea patients with low readings to 

vascular disease patients with elevated readings. A 
BP reading can be the defining point of treatment in 
patients with chest pain or altered mental status. 

Hypertension is one of the leading causes of 
developing atherosclerosis, cerebrovascular disease, 
stroke, ischemic cardiac disease, congestive heart 
failure and myocardial infarction [1]. Elevated blood 
pressure is also associated with the development of 
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renal failure and dementia [2, 3]. The prevalence of 
Hypertension in Pakistan was 10% in 1997 [4] while in 
Canada it is estimated to be 20% prevalent (that is 
every 1 in 5 persons has HTN) [5]. HTN related 
diseases are on the rise and are a global burden. 
According to a report published in 2008, 54% of 
strokes, 47% of ischemic heart diseases and 13.5% of 
all mortality worldwide was attributable to elevated 
blood pressures in 2001 [6].  

Physicians are thus advised to routinely check 
for BP elevation in all of their patients. Overestimation 
of BP can expose the patient to the potential adverse 
effects of drug treatments as well as unnecessary 
medical costs and dietary restrictions. While with an 
underestimated reading, the patient is at a risk of HTN 
related diseases, which can significantly reduce life 
expectancy. Therefore an accurate reading is 
essential [7]. 

There are three non-invasive modalities 
commonly used to check blood pressure throughout 
the world, namely the manual mercury 
sphygmomanometer, aneroid meter and the 
automated oscillometric device. The manual mercury 
sphygmomanometer is considered to be the gold 
standard [8] that is, if used by a trained nurse or 
doctor. Recently, however, there is an ongoing debate 
about whether mercury sphygmomanometers should 
be replaced with the automated oscillometric devices 
because of health concerns. Mercury is a toxic 
substance and is considered an environmental 
hazard. It has been banned in various European 
countries such as Sweden and The Netherlands as 
well as in numerous hospitals in the United States [8, 
9].  

A myriad of factors can affect manual blood 
pressure measurements such as the site of placement 
of the cuff, the size of the cuff, type of stethoscope, 
following the proper protocol, patient’s age group, 
pregnancy, exercise, arrhythmias and the white coat 
response [10]. Readings can also vary depending on 
whether the nurse or the doctor is conversing while 
taking the measurement and whether there is 
background noise or silence [7, 11]. All these factors 
contribute towards possibly inaccurate BP readings, 
with a potential for misdiagnosis.  

Apart from the above-mentioned causes that 
are mostly associated with the manual mercury 
sphygmomanometer, there are causes that might 
influence the readings of both AO BP devices and the 
manual BP like respiration, emotions, tobacco, 
alcohol, temperature, bladder distension, pain and 
exercise. Most of these are controllable, while some 
are non-modifiable like age, race and diurnal variation 
[12-15]. Automated Oscillometric devices are seen to 
be less influenced by most of these factors and recent 
studies indicate that they virtually eliminate the white 
coat response [16]. 

Multiple studies suggest that the AO devices 
should replace the conventional manual mercury 

sphygmomanometer, as the latter is destined to 
become obsolete [17, 18]. However, with limited 
resources and the high costs involved in attaining the 
latest medical equipment, a significant question 
arises: Are third world countries ready for the change?  

This study was conducted at a tertiary care 
hospital in Karachi, Pakistan, using the resources at 
hand, with the available AO BP instruments and the 
mercury sphygmomanometer. The study was 
performed to check the validity of AOBP 
measurements as compared to the manual BP 
measurements in Karachi, Pakistan.  

 

 

Subjects and Methods 

 

The study was conducted at a tertiary care 
hospital in Karachi, Pakistan. This hospital is 
equipped with AOBP monitors, Dinamap Procare 100 
and manual mercury sphygmomanometers with a 
Littman classic II stethoscope. This was a double-
blind randomised clinical crossover trial. Every patient 
was assigned two staff nurses who used an 
automated oscillometric blood pressure device and a 
manual mercury sphygmomanometer on the patient 
concurrently. The device, arm for taking the reading 
and nurses were randomly determined. Both the 
nurses remained blind of the readings they recorded.  

All patients were in a supine position when 
their BP was checked. Patients aged 15 and above 
were included, whereas patients with complaints of 
chest pain, altered mental status, GCS < 12/15 and 
patients who had smoked within the last 30 minutes 
were all excluded.  

Randomization was done by giving the staff 
nurses printed forms that they filled and then sealed in 
the same envelope for a given patient. The crossover 
was achieved by taking manual than auto or auto and 
then manual measurements. The form consisted of 
fields that required the name of the device, arm from 
which the reading was taken, presenting complaint, 
history of HTN, DM, IHD, renal diseases, neurological 
disorders, and chronic respiratory tract diseases. 

The analysis was done using SPSS version 
20. Test of significance was T test and p-values of 
0.05 or lower were considered to be significant. Bland- 
Altman plots were employed to graphically represent 
the data. This study was done from February 2015 to 
May 2015. The sample size was 200. 

 

Results 

 

The Emergency Department is one of the 
most vital departments in the hospital. Decisions 
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made in the ED shape the rest of the therapy for the 
patient. EDs all over the world receive a diverse array 
of patients from all age groups with a variety of clinical 
conditions. Accurate blood pressure measurements 
are pivotal for treatment, especially for patients with 
deteriorating conditions. In 2011, a study suggested 
that substituting automated oscillometric devices for 
auscultatory devices could cause grave repercussions 
for patients in specific circumstances; and in cases of 
trauma or deteriorating patient condition, manual BP 
should be given preference [19]. Despite this, 
oscillometric devices are gaining popularity and are 
steadily replacing auscultatory devices [8].  

Even at very low levels, environmental 
mercury can act as a potent neurotoxin and cause 
serious harm. Health care facilities are one of the 
main sources of mercury pollution via emissions from 
incineration of medical waste. Mercury 
sphygmomanometers, collectively, are the largest 
reservoir of mercury in the health care setting, often 
containing 80-100 g/unit. The WHO considers them a 
major occupational hazard, as inadequate care may 
result in dangerous exposures to patients and health 
care staff [20]. WHO and other organisations around 
the world are working towards the removal of Mercury 
from hospitals and other health care settings due to 
the potential threat it poses [20]. In 1998, after an 
agreement between the American Hospitals 
Association and the U.S Environmental Protection 
Agency, Hospitals for Healthy Environment (H2E) was 
launched to virtually eradicate mercury from the 
healthcare setup in the U.S. [21]. Many countries have 
already switched from mercury sphygmomanometers 
to alternative devices [22].  

Automated oscillometric devices, on the other 
hand, are not only considered environmentally safe 
but they also have a significant advantage over their 
manual counterparts (mercury or aneroid): they don’t 
require a trained professional to take a reading. This 
makes them perfect for ambulatory readings for 
patients and to monitor BP at home. Primarily for this 
reason, oscillometric devices are gaining fame. A bias 
commonly faced by physicians is white coat 
hypertension, and it has been proven that automated 
oscillometric devices substantially remove this effect 
leading to more accurate readings [23, 24].  

Many oscillometric devices are available in 
the market. Most of these devices are not put through 
any validation and yet they are still being sold and 
used by the population. Thus there is a growing 
concern regarding many of these devices [25, 26]. 
The British Hypertension Society (BHS) and the US 
Association for the Advancement of Medical 
Instrumentation have devised protocols that are 
widely used for validating BP monitors [27]. They have 
compiled a list of devices that are approved for home 
as well as clinical use [28]. If a device fulfils the 
criteria set by these two organisations it can be 
recommended. Unfortunately, most devices are not 

evaluated for accuracy independently by using these 
two protocols [26].  

Oscillometric devices can have unreliable 
readings when used on diabetic patients, pregnant 
women, elderly patients and patients with arrhythmias 
[27, 29]. They have to be independently validated and 
also need to be calibrated at regular intervals to 
ensure that their readings are accurate. Oscillometric 
devices have been reported to overstate blood 
pressure and at times understate blood pressure. In 
both of these instances, it can put patient 
management at risk. It has been reported that on 
some devices, there is an inherent flaw in the 
algorithms used which leads to skipping of certain 
values; this can influence results [30].  

In our study, the mean of difference in manual 
systolic and automated systolic blood pressure was 
8.54 with a standard deviation of ± 9.38, while the 
mean of difference in manual diastolic and automated 
diastolic was noted to be 4.21 with a standard 
deviation of ± 7.88. The range of difference between 
manual systolic and automated systolic blood 
pressure was calculated to be -20 to +38, while the 
difference between the manual diastolic and 
automated diastolic blood pressure was -17 to +29. 
The 95% CI for systolic blood pressure lies in the 
range of -9.84 to +26.92. 

 

Figure 1: Variation in a Bland – Altman plot for difference between 
automated and manual systolic blood pressure when compared to 
the mean of diastolic blood pressure 

 

This range of 36.76 demonstrates that 
automated blood pressure monitors lack precision for 
use at the emergency department. The 95% CI for 
diastolic blood pressure lies in between +19.66 to -
11.24, this range of 30.9 is yet again not precise 
enough to yield a reliable diastolic blood pressure 
reading in the ED. The plots in Figure 1 and Figure 2 
show that there is significant disagreement between 
automated and manual devices, again certifying that 
automated devices should not be recommended for 
use in the ED. Looking at the Bland-Altman plots for 
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systolic blood pressure readings, there appears to be 
a positive linear trend – as the average blood 
pressure is rising, the difference between manual and 
electronic readings (subsequently called the error of 
electronic measurement) is also rising.  

Figure 2: Variation in a Bland – Altman plot for difference between 
automated and manual diastolic blood pressure when compared to 
the mean of systolic blood pressure 

 

Exploring this further, we divided the patients 
into three groups based on their BP readings: patients 
who had a manual systolic reading of below 120 
mmHg, those who had readings between 120 mmHg 
and 150 mmHg and those who had readings above 
150 mmHg. The differences between manual and 
electronic readings for the three groups are given as 
follows. 

Table 1: Differences between manual and electronic readings 
for the three groups 

Systolic BP 
Mean Difference Electronic 

and Manual N 
Std. 

Deviation p-values 

<= 120 6.27 73 8.39 0.175 
>120 & <=150 8.91 70 8.96 0.004 
>150 10.98 57 10.49 0.001 
Total 8.54 200 9.38  

 

A one-tailed t-test was done to see whether 
the observed error of electronic equipment was 
statistically different from the recommended AAMI 
criteria: mean < 5 mmHg and a standard deviation < 8 
mmHg. Based on the p-values, patients who had 
systolic blood pressure less than 120 mmHg fell within 
acceptable range. 

We also observed differences in 
measurements between the left arm and the right arm, 
particularly for Systolic readings. SBP measured on 
the right arm had less error and less standard 
deviation as compared to measurements on the left 
arm. 

Analysing this further, we checked whether 
the error component of the electronic device was 
varying based on the arm of measurement and the 
actual (manual) blood pressure readings. One-tailed t-

tests were done to check if each group was 
statistically different from the recommended AAMI 
criteria (mean of < 5 mmHg and standard deviation of 
< 8 mmHg). 

Table 2: Differences in measurements between the left arm and 
the right arm 

Right Arm N Mean Std. Deviation 

Difference in Systolic 102 7.3333 0.87017 8.78831 
Difference in Diastolic 102 3.6275 0.79541 8.03325 

Left Arm N Mean Std. Deviation 

Difference in Systolic 98 9.7959 0.99409 9.84096 
Difference in Diastolic 98 4.8163 0.77927 7.71442 

  

The null hypothesis was that the observed 
error is not different from the AAMI criteria. Where the 
null hypothesis was rejected, the p-values have been 
marked in red, which indicate that there is a difference 
between the observed error and the AAMI criteria. 

Table 3: Differences in systolic and diastolic blood pressure  

 Blood Pressure  Arm 

Difference Systolic Difference Diastolic 

Count Mean 
Standard 
Deviation 

p-
value Count Mean 

Standard 
Deviation 

p-
value 

 <= 120  Right 42 4.02 8.24 0.71 42 3.38 6.58 0.84 
Left 31 9.32 7.73 0.02 31 6.16 5.56 0.25 

>120 & <=150  Right 36 7.83 6.91 0.06 36 2.64 8.94 0.88 
Left 34 10.06 10.71 0.02 34 5.06 9.46 0.49 

>150  Right 24 12.38 9.94 0.00 24 5.54 8.89 0.41 
Left 33 9.97 10.91 0.02 33 3.30 7.41 0.81 

 

From this table (Table 3) it can be seen that 
the error difference of diastolic readings is falling 
within the acceptable range under all conditions. 
However, the error in systolic readings is only 
acceptable when taken on the right arm and when the 
measurement is below 150 mmHg.  

 

 

Discussion 

 

While some studies clearly favour 
oscillometric devices [17], others argue that 
auscultatory measurements are comparatively more 
accurate [18]. The inaccuracy of automated over 
manual monitoring has been reported with regards to 
the failure of automated monitoring to reliably detect 
orthostatic hypotension in patients at the ER in triage 
[31]. In our study, out of the sample of 200 patients, 
89 had diagnosed hypertension. In these patients, the 
mean of difference of systolic blood pressure was 
9.43 with a standard deviation of ± 9.89 (p-value 
0.000), while the mean of difference of diastolic blood 
pressure was 4.26 with a standard deviation of ± 7.35 
(p-value 0.000), this shows that there is greater 
variability of the measurements when automated 
devices are used on hypertensive patients. Van 
Popele et al reported that increased arterial stiffness 
causes higher SBP and DBP readings on oscillometric 
devices although the underlying mechanism of why it 
occurs is not clear [32]. In our study, both systolic and 
diastolic readings were overstated majority of the 
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times in comparison to the popular notion that 
automated devices underestimate readings [33].  

An automated device is only recommended if 
AAMI criteria are fulfilled; that is both systolic and 
diastolic measurements should not have a mean 
difference > 5 mmHg or a standard deviation > 8 
mmHg. The British Hypertensive Society denotes a 
grade of A or B if a device is approved [34, 35]. The 
device we used was the Dinamap Procare 100, which 
has been validated using both protocols and is on the 
list of approved devices. Despite this fact, when tested 
in the emergency setting, it failed to reproduce the 
same results as was expected for systolic readings. 
However, it can be stated that this device is capable 
of measuring systolic and diastolic blood pressure 
when used on the right arm of non-hypertensive 
patients. A review by Wan et al showed that most of 
the devices approved by the BHS and AAMI are able 
to reproduce the results during protocol testing (i.e. 
artificial settings) with 60-86% of the measurements 
collected within the reference range of 5 mmHg. 
However, in devices tested in community/clinic-based 
studies only 35-46% values were within 5 mmHg of 
the observed value [36]. Wan et al stated that the poor 
performance in community settings is because the 
devices do not perform up to par when they are tested 
outside the validation setting (ideal setting). This is an 
evident finding in our study, where only 33% of 
systolic measurements and 44.5% of diastolic 
measurements were within the range. Skirton et al 
suggested that hypertensive patients, patients with 
arrhythmias and trauma should be monitored with 
manual meters as opposed to automated. In our 
study, in 89 patients with diagnosed HTN, 24.7% of 
systolic measurements and 39.3% of diastolic 
measurements were within reference range [19]. The 
decrease in the validation percentage for hypertensive 
patients was in accordance with Skirton et al [19]. 

Health care is a rising burden on governments 
across the world. This is further magnified when 
developing nations are taken into consideration. There 
are 28 recommended devices that are considered to 
be reliable by the British Hypertension Society, which 
roughly range from 136 GBP to 2000 GBP [28]. Out of 
these, the prices of 15 devices are listed. The average 
price is 1258.4 GBP, which equates to PKR 
198409.15. The cost is significantly high for countries 
like Pakistan where 12.7% of the population is below 
the poverty line [37]. In Pakistan, most of the 
healthcare is provided by the private sector leading to 
patients possibly being confronted by catastrophic 
expenses. More devices are needed which are 
accurate but also cost effective. Banning mercury 
sphygmomanometers in third world countries seems a 
remote possibility until and unless cheaper alternative 
devices are developed. Another alternative is the use 
of aneroid BP apparatus, but they need regular 
calibration, which also at times require mercury 
sphygmomanometers. 

In conclusion, mercury is an environmental 
hazard and will probably face a worldwide ban as 
more awareness spreads, thus urgent research for 
developing new and accurate devices is warranted. 
Furthermore, separate protocols and criteria have to 
be established for the use of automated devices in 
different departments, as the ideal conditions in which 
these devices are tested won’t be available when 
these devices are put to test on the field. Our study 
shows that systolic readings from a previously 
validated device are not reliable when used in the ED. 
Secondly, if the blood pressure is measured for the 
right arm then there is a higher chance of an accurate 
reading. Lastly, even validated devices show great 
variability and low precision when they are used 
outside validation setting. Thus the role of automated 
blood pressure monitors should be evaluated for their 
use in the emergency departments. 

Awareness needs to be spread amongst 
physicians that there is a higher level of discrepancy 
when using these devices on hypertensive patients. 
Researchers are required to test aneroid blood 
pressure monitors and there is an urgent need for 
developing low cost but reliable automated blood 
pressure devices so that the transition of banning 
mercury sphygmomanometers is smooth. 
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Abstract  

AIM: The aim of this study was to assess the prevalence of chlamydial infection among pregnant 
women and to determine the role of this infection in the fetus. 

MATERIAL AND METHODS: In the first phase of this study were reported 58 pregnant women 
with a positive test for active chlamydial infection by applying immunofluorescence. In the second 
phase of the study were reported pregnant with premature burst membranes (PBM), postnatal 
complications associated with chlamydial infection as puerperal endometritis, and newborns are 
monitored for low birth weight and growth retardation at birth. 

RESULTS: With a positive test are 58 patients in the first trimester or pregnancy registration in our 
consultation. After regimen with Sumamed (2 x 500 mg for three days and after 10 days again 
same scheme for them and their partner) at the beginning of the third trimester, the PCR test was 
made again. Of these, 5 were positive again, participants are between 20 and 30 years old. With 
premature rupture of OM are 20 patients. There was no increased incidence of premature births. 
Infants born to infected mothers have a higher risk of developing respiratory symptoms in the first 
60 days of life. 3 of them have low for his age bodyweight. 

CONCLUSIONS: The scarcity of data on manifestations of chlamydial infection during pregnancy 
and neonatal outcomes justifies this study. Early diagnosis for registration of pregnancy and timely 
treatment of chlamydial infection as well as scrutinising the infection during the third trimester of 
pregnancy can prevent infection of the newborn. Therefore, preventive examinations should be 
considered as a priority for early detection of asymptomatic chlamydial infection in the conduct of 
antenatal care. 

 

 

 

 

 

Introduction 

 

According to SZO genital chlamydiosis, today 
is considered the most common sexually 
transmissible infection. Various studies have been 
used for diagnosis of chlamydial infection in pregnant 
women; the frequency varies in different countries. 
Chlamydia Trachomatis during pregnancy can lead to 
miscarriage, premature birth, and premature rupture 
of membranes, intrauterine growth retardation, and 
puerperal endometritis [1-5]. 

 Infection with Chlamydia trachomatis with the 
mother is associated with increased morbidity in 
newborns and infants up to three months. 
Approximately two-thirds of infants born vaginally to 
infected mothers will be infected at birth. These 
infections may lead to conjunctivitis, otitis media, 
pharyngitis and pneumonia in neonates. Moreover, 
neonatal infection with Chlamydia trachomatis may 
cause long-term consequences such as chronic 
obstructive pulmonary disease. 

The scarcity of data on manifestations of 
chlamydial infection during pregnancy and neonatal 
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outcomes justifies this study. Early diagnosis for 
registration of pregnancy and timely treatment of 
chlamydial infection as well as scrutinising the 
infection during the third trimester of pregnancy can 
prevent infection of the newborn [6]. Therefore, 
preventive examinations should be considered as a 
priority for early detection of asymptomatic chlamydial 
infection in the conduct of antenatal care. 

The aim of this study was to assess the 
prevalence of chlamydial infection among pregnant 
women and to determine the role of this infection in 
the fetus, the results associated with miscarriage, 
premature birth, premature rupture of membranes and 
low birth weight. 

 

 

Materials and Methods 

 

Phase I  

Endocervical samples were collected from 90 
pregnant women. In the first phase of this study were 
reported 58 pregnant women with a positive test for 
active chlamydial infection by applying 
immunofluorescence. 

 

Phase II study - maternal and perinatal data 

In the second phase of the study were 
reported pregnant with premature rupture of 
membranes (PROM), postnatal complications 
associated with chlamydial infection as puerperal 
endometritis and infants were observed for low weight 
and hypotrophy at birth. 

 Pregnant women included in this study meet 
the following requirements for forming the record: 
information about age, marital status, the number of 
sexual partners in life and socio-economic status. 
Family income and level of education are the criteria 
used to determine the socio-economic status. Patients 
were excluded if the gestational age when less than 
28 weeks and six days, having other infections that 
require antibiotic treatment or a history of use of 
antibiotics in the previous 30 days.  

During the second stage of the study 45, 
pregnant women who meet the eligibility criteria were 
observed for 60 days after birth. From a total of 58 
participants in the first phase of the study 13 were 
excluded from the study: four cannot be contacted 
and nine due to insufficient follow-up time (less than 
40 days of birth). 

 A study was conducted in 45 infants who 
were evaluated within 24 hours and monitored 
thereafter every 15 days to 60 days of life. However, 
10 newborns were excluded due to loss of contact. 

 

Results 

 

Phase I - study 

 Of 58 patients positive for the registration of 
pregnancy and treated with Sumamed (2 x 500 mg for 
three days and then 10 days later again the same 
scheme for them and their partner) at the beginning of 
the third trimester was made the immunofluorescence 
test again. Of these, 5 are positive again. The average 
age of the positive patients was 23.5 years with a 
standard deviation of ± 4.5 years. 

 Although we are looking for associations 
between Chlamydia trachomatis infection with family 
income (45.5%) and level of education (45.5%), no 
statistically significant relationship between them was 
found. 

  

Phase II study - maternal and perinatal data 

No statistically significant relationship 
between positivity for Chlamydia trachomatous 
infection and premature rupture of OM was found 
(Table 2). No correlation was seen for premature birth, 
and low birth weight (weight less than 2500 g) in 
chlamydia -positive women.  

Table 1: Table for the presence of cervicitis or endocervical 
secretion in Chlamydia trachomatis positive patients 

  Vaginal examination Chlamydia positive Chlamydia negative 

Cervicitis n % n % 

 Yes 
 No 

2 
3 

3.45% 
5.17% 

4 
49 

6.90% 
84.48% 

Endocervical secretion     

 Yes 
 No 

3 
2 

5.17% 
3.45% 

16 
37 

27.59% 
63.79% 

 

 Caesarian section is recommended for 
chlamydia positive patients. During surgery and three 
days after it is recommended antibiotic, due to the risk 
of developing endometritis. 

Table 2: Early rupture membranes in pregnant women with a 
positive test for Chlamydia trachomatis 

Premature rupture of 
membranes(PROM) 
 

Immunofluorescence test 
for Chlamidia trachomatis 

 

 

 Positive Negative  

 n % n % 

Yes 
No 
 
Total 

3 
2 
 

5 

5.17% 
3.45% 

 
8.62% 

17 
36 

 
53 

29.31% 
62.07% 

 
91.38% 

 

 

  Study of neonatal outcome 

 Of 58 newborns, 8 (13.79%), exhibit 
respiratory symptoms. Of these five infants (62.5%) 
were born of chlamydia -positive mothers. Moreover, 
infants born to infected mothers are more likely to 
develop respiratory symptoms such as nasal 
congestion, rhinitis, cough, and dyspnea. 
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Table 3: Respiratory events in 58 infants born by mothers 
suffered Chlamydia trachomatis 

At risk  
of Chlamydia  
trachomatis  
 

Respiratory symptoms  

 

 Yes No Total  

n % n % n % 

Yes 3 5.17% 2 3.45% 5 8.62% 

No 
 

5 8.62% 48 82.76% 53 91.38% 

Total 8 13.89% 50 86.21% 58 100% 

 

 

Discussion 

 

Studies have shown that infection by 
Chlamydia trachomatis during pregnancy can lead to 
serious complications [7]. Prenatal screening still in 
the registration of pregnancy would be beneficial to 
reduce morbidity among patients themselves, but also 
as prevention of transmission to the newborn, and the 
partner. 

 The prevalence of Chlamydia trachomatis 
infection in this study was 8.62%. Although we found 
that the majority (45.5%) of patients with chlamydia -
positive results had a low-income family, in addition, 
low level of education (45.5 percent) and were not 
aware of the existence of Chlamydia trachomatis and 
its impact on reproductive function. A total of 88% of 
positive on Chlamydia trachomatis in this study are 
married or live in cohabitation with their partner. Only 
one sexual partner was reported by 98% of women; 
75% of chlamydia - positive patients were under 25 
years of age. The risk of introduction of chlamydial 
infection is twice as high at 25 years young women. 
These findings indicate the need for sharing 
information about the risk factors for Chlamydia 
trachomatis. Given that 40 % of the chlamydia-
positive patients are identified in cervicitis 
gynaecological examination, this is an important 
clinical finding, since in a subsequent pregnancy 
infection can ascend and lead to premature birth and 
neonatal infections. 

Respiratory symptoms are more common in 
infants born by Chlamydia-infected mothers. It is, 
therefore, clear that the clinical findings in this study in 
infants born by Chlamydia positive pregnant women 
were associated with prenatal chlamydial infection of 
their mothers. 

 Our findings indicate the real need for 
prenatal screening for Chlamydia trachomatis. It is, 
therefore, necessary introduction and implementation 
of prenatal screening programs in laboratories and 
offices for outpatient care for detecting Chlamydia 
Trachomatis. 
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Abstract  

AIM: To prevent and to treat nasal trauma in children properly, because it can lead to displacement 
or depression of the nasal bones or septum. Second, our aim was, for the patient to recognise and 
create a mature decision for eventual nose changes which will be made with the operative 
intervention or they are not mature enough and the decisions were made by their parents. 

MATERIAL AND METHODS: Our retrospective study was made at University Clinic for Ear, Nose 
and Throat, Faculty of Medicine, Ss Cyril and Methodius University of Skopje in the period of 6 
years (2005 -2016). Seventy-three patients were admitted with recent or previous nasal trauma or 
nasal deformity. The first group of 32 were children and adolescents from 6-14 years old who were 
admitted to our hospital because of recent nasal trauma. The second group of 41 children and 
adolescents from 6-14 years old were admitted to our hospital because of previous nasal trauma, 
which was not treated on time, or it was not treated properly. They were admitted to our clinic for 
surgical intervention septo/rhinoplasty. The second group of patients fills the brief psychological 
questioner prepared by Clinical psychiatrist from University Clinic of Psychiatry, in Skopje, and their 
psychological reactions were taken into consideration. 

RESULTS: Eleven of the children and adolescents who had nasal fracture without dislocation, who 
have no symptoms, minimal swelling, and no septal deviation or hematoma, were observed with a 
specific follow-up: 3 days after nasal fracture, then every week in the first month, after 1 month, and 
after 3 months period. Sixteen of children and adolescents who had a nasal fracture with 
subluxation of nasal septum were operated with closed reduction (repositio nasi) under general 
anaesthesia. The others with septal hematomas and subperichondrial abscess were treated as in 
adults’ patients. The second group of 41 children and adolescents from 6-14 years old consisted 
with with the previous nasal trauma which was not treated on time or it was improperly treated. In 
24 (58.54%) of these patients septoplasty was performed and in 17 (41.46%) was performed rhino 
septoplasty. 

CONCLUSION: Often, difficult septal deformations in children are followed with deformation of the 
nasal pyramid (rhino scoliosis, rhino lordosis). In those cases, we cannot solve septal pathology 
without nasal pyramid intervention in the same time and opposite. Clinical reports have not 
produced solid evidence for the statement that septal surgery has no negative effect on nasal 
growth or can serve for correcting abnormal growth. The functional and esthetic problems of the 
patient, however, mean a continuous stimulus for further clinical and experimental investigations. 

 

Introduction 

 

Nasal fractures have been reported as 1 of 
the 3 most commonly encountered paediatric facial 
bone fractures. The nasal bones and mandible are the 
facial bones most commonly fractured in children. 
Nasal fractures occur more commonly than do 
mandibular fractures because they require less force 
to produce. 

The most common causes of nasal fractures 
in this age group are auto accidents, usually involving 
bicyclists or pedestrians (40%), sports injuries (25%), 
intended injuries such as weight lifting (15%), and 
home injuries (10%). Child abuse also must be 
considered.  

Fractures of the bony nasal pyramid do not 
occur as frequently as in adults, because of the lesser 
prominence of the nasal bones during childhood 
because the greater part of the nasal skeleton is 
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cartilaginous. Therefore, fractures of the facial bones 
are uncommon occurrences in children younger than 
five years of age, but the incidence increases with 
increasing age and peaks between 16 and 20 years. 
Most of these injuries are minor (almost in 85%) [1-4]. 

 

Anatomy 

The sutures bordering the nasal bones have 
not been yet ossified and can "split off" in a case of 
trauma. The most frequent lesion is the septal fracture 
with dislocation. The upper one-third of the nose is 
supported by the paired nasal bones and the frontal 
processes of the maxilla; the lower two-thirds are 
maintained by cartilaginous structures. The superior 
portion of the nasal bones is thick and relatively 
resistant to fracture. In contrast, the inferior portion is 
thin and weak. The bony nasal septum articulates with 
the undersurface of the nasal bones to provide 
support to the nasal dorsum. The lacrimal bones and 
ethmoid labyrinth lie deep to this bony pyramid [5-7]. 

Blood supply of the nose, derived from the 
internal and external carotid arteries. Kiesselbach 
plexus, the vascular watershed area of the 
anteroinferior nasal septum, is the site of origin of 
most nosebleeds. Because of the rich nose blood 
supply frequency and intensity of epistaxis and 
swelling in patients with nasal trauma are very 
common.  

 

Pathogenesis 

Direct blows to the nose can fracture the 
nasal skeleton and lead to displacement or 
depression of the nasal bones or septum. Because 
the nasal pyramid is variably cartilaginous during 
childhood, greenstick fractures are more common. 

Rupture of a triangular (dorsolateral) cartilage 
from the piriform aperture is a difficult diagnosis. It 
appears with dorsum hematoma, caused by rupture of 
the external brunch of the anterior ethmoid artery, On 
the outside, the hematoma is often connected with 
facial oedema. Expansion of the hematoma separates 
the cartilage from the mucoperichondrium, obstructing 
blood flow to the nasal cartilage and causing 
pressure-induced avascular necrosis of the nasal 
cartilage. Septal perforation and irreversible damage 
result after three to four days of ischemia. The 
accumulated blood and necrotic tissue become a 
“good” place for infection of the nasal mucosa [8, 9]. 

The replacement of necrotic tissue by fibrous 
tissue, retraction of scar tissue, and loss of support to 
the lower nose may lead to facial deformity, including 
saddle nose, displacement of the maxilla, retraction of 
the anterior nasal septum (columella), widening of the 
nasal base, and diminished size of the nasal cavity 
[10, 11]. 

 

Naso-orbito-ethmoid fractures  

Naso-orbito-ethmoid fractures occur with high 
impact to the central midface and involve complete 
separation of the nasal bones and the medial walls of 
the orbits from the frontal bone and the infraorbital 
rim. The bones typically are fragmented and displaced 
posteriorly into the ethmoid region. The medial canthal 
tendons, which are attached to the medial walls of the 
orbits, are shifted laterally with the fracture segments, 
resulting in increased inner canthal distance 
(traumatic telecanthus) [12, 13]. 

 

Clinical manifestation of nasal fractures in 
children 

Unfortunately, most of the nasal fractures in 
children are not refers to the ENT - specialist 
immediately. Evaluation of nasal symptoms following 
nasal trauma includes nasal obstruction, nasal 
bleeding, pain, anosmia, and cosmetic deformity.  
The typical symptoms of nasal septal 
hematoma and/or abscess are a progressive nasal 
obstruction (95 percent), persistent or worsening pain 
(50 percent), rhinorrhea (25 percent). All children with 
facial trauma should be assessed for associated 
injuries to the cervical spine, central nervous system, 
chest, orbits, and teeth [14-16] (Fig. 1). 

If symptoms present with the change in visual 
acuity, diplopia, and sensory deficits should have a 
prompt evaluation for neurologic or ophthalmologic 
trauma.  

 

 

Figure 1: Septal hematoma after previous nasal trauma 

 

Patient physical examination and 
evaluation 

The septum should be examined for fracture, 
displacement, laceration, discoloration, and abnormal 
swelling. The intranasal cavity should be evaluated 
using an appropriate lighting in all children with nasal 
trauma. The signs and symptoms of nasal septal 
injury may evolve during the 24 to 72 hours after 
injury.  

A correct diagnosis of fracture and dislocation 
of the bony and cartilaginous nasal pyramid is more 
difficult in children than in adults, because of the 
smaller dimensions and abundant swelling which is 
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very often due to oedema and or hematoma and less 
cooperation of the patient. The examination should be 
repeated after two or three days, when the soft tissue 
swelling has diminished [17, 18]. 

The examination of children with nasal trauma 
should include inspection of the nose and facial 
structures, palpation of the facial and nasal bones, 
and internal examination of the nose. Periorbital 
ecchymoses in the absence of other orbital findings 
are suggestive of a nasal fracture. 

External nasal deformity, epistaxis, oedema, 
and ecchymosis suggest septal injury. A flattened, 
broad nose with increased inner canthal distance and 
vertical orbital displacement suggest a nasal-orbito-
ethmoid fracture.  

Tenderness, deformity, mobility, crepitus, or 
step should be evident on the nose palpation. 
Tenderness over the frontal sinus may indicate frontal 
sinus fractures. Tenderness to palpation of the tip of 
the nose is suggestive of septal hematoma. 
Malocclusion and instability of the palate are indicative 
of a midfacial LeFort fracture. 

In addition, nasal bleeding and swelling, 
which occur soon after trauma, can impair the 
evaluation [19-21]. Applying local pressure or topical 
vasoconstricting agents (e.g., phenylephrine nasal 
spray, two drops in each nostril) or nasal packing may 
be necessary to improve the ability to assess the 
septum for hematoma or deviation.  

 

Imaging Evaluation 

Modern computed tomography (CT) is the 
gold standard for viewing craniofacial and nose 
fractures. CT images provide excellent detail of the 
cranium, midfacial structures, and the mandibular 
condyle. In addition to sagittal and coronal views, 
reformatting images into a three-dimensional 
reconstruction provides an improved perspective in 
complex injuries.  

 

Figure 2: CT tomography of nasal fracture 

Plain radiographs are not helpful in the 
diagnosis of nasal fractures in children and should not 
be substituted for a complete external and internal 
examination. The nasal bones of children are poorly 
visualised on plain radiography because they are not 
fused and are composed primarily of cartilage [22, 23] 
(Fig. 2). 

  

 

Material and Methods 

 

In our retrospective study which was made at 
University Clinic for Ear, Nose and Throat, Faculty of 
Medicine, Ss Cyril and Methodius University of Skopje 
in the period of 6 years (2005 -2016), Seventy-three 
patients were admitted with recent or previous nasal 
trauma or nasal deformity.  

The first group of 32 were children and 
adolescents from 6-14 years old who were admitted to 
our hospital because of recent nasal trauma (nasal 
bone fracture, or together with consecutive 
complications caused by recent nasal trauma) were 
observed. All of them were examined by rhinoscopy, 
plain radiography or CT scan of nose and paranasal 
sinuses depending on the severity of the nasal 
fracture.  

The second group of 41 children and 
adolescents from 6-14 years old were admitted to our 
hospital because of previous nasal trauma, which was 
not treated on time, or it was not treated properly. 
They were admitted to our clinic for surgical 
intervention septo/rhinoplasty. They had the first nasal 
trauma in early childhood or several years before they 
came for surgery.  

 

 

Results  

 

The first group consisted of 32 children and 
adolescents, 11 were with nasal fracture without 
dislocation, 15 with nasal fracture with septal 
subluxation, in 4 of the children septal hematoma 
were observed and in 2 cases subperichondrial 
abscess appeared (Fig. 3). 
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Figure 3: Distribution of recent nasal fracture and associated 
symptoms in children and adolescents 
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Eleven of the children and adolescents who 
had nasal fracture without dislocation, who have no 
symptoms, minimal swelling, and no septal deviation 
or hematoma, were observed with a specific follow-up: 
3 days after nasal fracture, then every week in the first 
month, after 1 month, and after 3 months period. 
Fortunately, after the observation, surgery, reposition 
on the nose bones or septoplasty was not performed 
on any of them. 

Sixteen of children and adolescents who had 
a nasal fracture with subluxation of nasal septum were 
operated with closed reduction (repositio nasi) under 
general anaesthesia. The others with septal 
hematomas and subperichondrial abscess were 
treated as in adults’ patients (Table 1). 

Table 1: Treatment of recent nasal trauma in children in 
adolescents 

Treatment of recent nasal trauma in children in adolescents N (%) 

Nasal fracture without dislocation Without intervention 11 (34.37) 
Nasal fracture with subluxation Repositio nasi 15 (46.87) 
Septal hematoma Conservative treatment 4 (12.5) 
Septal abscess Conservative treatment 2 (6.25) 

 

The second group of 41 children and 
adolescents from 6-14 years old were admitted to our 
hospital because of previous nasal trauma which was 
not treated on time or it was improperly treated. They 
were admitted to our clinic for surgery 
septo/rhinoplasty. They had the first nasal trauma in 
early childhood or several years before they came for 
surgery. In 24 (58.54%) of these patients septoplasty 
was performed and in 17 (41.46%) was performed 
rhino septoplasty.  

 The second group of patients fills the brief 
psychological questioner prepared by Clinical 
psychiatrist from University Clinic of Psychiatry, 
University Campus “St. Mother Theresa” in Skopje, 
and their psychological reactions were taken into 
consideration. The aim was, for the patient to 
recognise and create a mature decision for eventual 
nose changes which will be made with the operative 
intervention or they are not mature enough and the 
decisions were made by their parents. We ask them 
whether the surgery will change their emotional and 
psychological way of living. 

Table 2: Patients self-concerning for their nasal deformities 

Variable N (%) 

How big is their self-concern? 
Little concern 6 (14.63) 
Middle concern 26 (63.41) 
Very concern 9 (21.95) 
Their expectations? 
Real 31 (75.61) 
Unreal 7 (17.07) 
Impossible 3 (7.32) 
Why is the operation important for them? 
Aesthetic moment 10 (24.39) 
Breathing disturbances 11 (26.83) 
Both 21 (51.22) 

 

 About their self-concerning, the result shows 
that most of them 63.9% were middle concerned, 
dominant of them, 75%, have real expectations from 

the operation. Their Answer to the question “Why you 
are doing this operation”, 24.39% thought that the 
intervention will make to look aesthetically better, both 
(51.22%) the breathing will be better too (Table 2). 

During the testing, their psychological maturity 
and their decision for the operation were observed. 
Positive decision for operation has 32 (78.05 %) of 
course with parental permission, 2 (4.8%) of them 
were still thinking even their parents allowed them, 
and in 7 (17.07%) decision for rhino/septoplasty were 
made by parental permission and opinion because 
they were not mature enough to conclude the right 
decision (Fig. 4). 
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Figure 4: Psychological maturity and their decision for operation 

 

Case reports  

Case 1: Four years old boy with nasal fracture 
without dislocation caused by hitting his head on a 
table (Fig. 5).  

a) 

 

b) 

 

C) 

 

d) 

 

Figure 5: Four years old boy with nasal fracture without dislocation 
caused by hitting his head on a table. a) 2 days after the injury; b) 7 
days after the injury; c) 14 days after the injury; d) 1 month after the 
injury (with the permission of parents) 
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Case 2: a) Six and a half-year-old boy with 
saddle deformity after septum abscess at the age of 4 
years; b) Twelve years old girl with nasal septal 
subluxation after a fall. Five days after injury; c) Ten 
years old boy with nasal septal subluxation after a fall. 
Three months after injury (Fig. 6). 

a)

 

b) 

 

c) 

 

Figure 6: a) Six and a half-year-old boy with saddle deformity after 
septum abscess at the age of 4 years; b) Twelve years old girl with 
nasal septal subluxation after a fall. Five days after injury; c) Ten 
years old boy with nasal septal subluxation after a fall. Three 
months after injury (with the permission of parents) 

 

Case 3: Eight years old boy with nasal septal 
subluxation after a fall (Fig. 7). 

  
Figure 7: Eight years old boy with nasal septal subluxation after a 
fall. a) Three days after injury; b) Seven days after reposition (with 
the permission of parents) 

  

Case 4: Fourteen years old boy with 
subluxation of nasal septum after nasal trauma in a 
previous car accident. Septoplasty was prepared. 
Septal media position (Fig. 8).  

  
Figure 8: Fourteen years old boy with subluxation of nasal septum 
after nasal trauma in a previous car accident. a) Preoperative 
results; b) post-operative results 

 

Case 5: Fourteen years old girl with rhino 
scoliosis after nasal trauma in early childhood. 

Septo/rhinoplasty with closed approach was 
performed. Medial and lateral osteotomy. Septal 
media position (Fig. 9). 

  
Figure 9: Fourteen years old girl with rhino scoliosis after nasal 
trauma in early childhood. a) Preoperative results; b) postoperative 
results (with the permission of parents) 

  

Case 6: Twelve years old girl with rhino 
kyphosis after nasal trauma in early childhood. 
Septo/rhinoplasty with closed approach was 
performed. Medial and lateral osteotomy. Septal 
media position. Hump reduction (Fig. 10).  

    a)                                                b) 

 
    c)                                               d) 

 
Figure 10: Twelve years old girl with rhino kyphosis after nasal 
trauma in early childhood. a) Preoperative; b) postoperative; c) pre-
operative; d) postoperative (with the permission of parents)  

  

Case 7: Fourteen years old girl with rhino 
kyphosis after nasal trauma in early childhood. 
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Septo/rhinoplasty with closed approach was 
performed. Medial and lateral osteotomy. Septal 
media position. Hump reduction (Fig. 11). 

a)                                             b) 

  
c)                                            d) 

  
Figure 11: Fourteen years old girl with rhino kyphosis after nasal 
trauma in early childhood. a) Preoperative; b) postoperative; c) pre-
operative; d) postoperative (with the permission of parents) 

 

 

Discussion 

 

The management of nasal trauma in children 
and adolescents depends on upon their age, the 
degree of nasal obstruction, and associated injuries. A 
correct diagnosis of the fracture of the nasal pyramid 
(bony or cartilaginous) is more difficult in children than 
in adults. Patients who have no symptoms, minimal 
swelling, and no septal deviation or hematoma do not 
need specific follow-up. Patients with a nasal fracture 
but no septal hematoma may be referred to the 
otorhinolaryngologist within three to five days. The 
examination should be repeated after 3 days and after 
one week when the soft tissue swelling has 
diminished. Most nasal fractures in children can be 
managed with closed reduction under general 
anaesthesia. Fractures with splayed nasal bones and 
no impactions can be reduced with bilateral digital 
compression on the dorsum for 10 to 15 minutes. Use 
of intranasal instrumentation may be necessary if 
digital compression alone is not successful.  

Open reduction may need to be performed if 
significant dislocations are present; the injury is more 
than two weeks old, or closed and intranasal 

instrumentation fail. In exceptional cases, it is 
necessary to use a 2mm osteotome to produce a 
satisfactory alignment of the nasal bones. Children 
with septal hematomas or abscesses warrant prompt 
paediatric otolaryngology consultation. Septal 
hematoma and abscesses are treated with incision, 
drainage, and nasal packing. Nasal packing for a few 
days is only tolerated by older children. In addition, if 
parents are instructed to bring a recent photograph of 
the child to the appointment, the otorhinolaryngologist 
can compare the nasal contours before and after the 
trauma [24-26]. 

After the nasal bones reposition, the nasal 
bones remain mobile for approximately two weeks 
and can be depressed by force for up to six weeks. 
Thus, recommendation for the children and the 
adolescents are to avoid all sports activities for two 
weeks and some contact sports (karate, wrestling) for 
six weeks. Most athletes successfully return to their 
sport after a nasal fracture. However, if these nasal 
fractures are not treated in time, or if they are not 
treated at all, they can cause difficult septal 
deformations, followed by deformation of the nasal 
pyramid (rhino scoliosis, rhino lordosis, rhino 
kyphosis) later in life. This happens because the 
childhood trauma caused a negative effect on nasal 
growth and serious damage on the nasal growth 
spurts and the development and ossification of the 
nose. These deformities can later cause changes in 
the emotional development of the young adolescents, 
making them the next candidates for 
septal/rhinoplasty [27, 28]. 

Nasal trauma in children can fracture the 
nasal skeleton and lead to displacement or 
depression of the nasal bones or septum. Because 
the nasal pyramid is variable cartilaginous during 
childhood, and the midline suture is no fused, 
greenstick fractures are more common. Evaluation of 
nasal symptoms following nasal trauma includes 
assessment of nasal obstruction, nasal bleeding, pain, 
anosmia, and cosmetic deformity. Symptoms of nasal 
septal hematoma and/or abscess consist of 
progressive nasal obstruction, persistent or worsening 
pain after trauma, rhinorrhea, and fever. The clinician 
should perform a complete external and internal 
examination of the nose with attention to signs of 
associated injuries, including cervical spine injury, 
cerebrospinal fluid leak, naso-orbito-ethmoid 
fractures, and LeFort fractures. Plain radiographs are 
not helpful in the diagnosis of nasal fractures in 
children and should not be performed solely for this 
purpose. Nasal fractures with a deviation of the nasal 
septum should be reduced by an otorhinolaryngologist 
within seven days.  

With advances in prevention, imaging 
evaluation, and bone fixation technology, the 
management of paediatric facial fractures continues to 
evolve at a rapid pace. Although often complex, 
effective management of fractures within this 
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challenging population is directly dependent upon 
thorough initial evaluation, correct injury assessment, 
and timely initiation of chosen therapy. Although facial 
fractures in this group are uncommon relative to their 
adult counterparts, a thorough understanding of 
issues relevant to paediatric facial fractures is critical 
in providing ideal acute management and optimising 
long-term success [29-31]. 

In summary, the growth centres of the nose 
have to be avoided if possible; long-term nasal issues 
will theoretically be minimised. If the surgeon replaces 
it, the cartilage of the nose becomes straighter but still 
intact. 
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Abstract  

AIM: To determine the prognostic value of the low Pregnancy-associated plasma protein A (PAPP-
A) levels in the early stages of pregnancy (11–13 weeks GA) independently and in combination with 
a Doppler test of the uterine arteries during the second half of pregnancy (22–23 weeks GA). 

MATERIAL AND METHODS: The study covered the period 2010–2011 and included 106 pregnant 
women, aged 35–40, with a single child pregnancy. The research excluded pregnant women with 
anomalies of the fetus, smokers and women taking prophylactically low doses of aspirin. 

RESULTS: Thirty-six pregnant women had PAPP-A level below 0.4 MoM, whereas 20 of them 
developed preeclampsia and 7 – early preeclampsia. The combination of the low PAPP-A values 
and the abnormal Doppler test of the uterine arteries is with a considerably better prognostic value 
in regards to the risk of developing preeclampsia. 

CONCLUSION: The Doppler test is a non-invasive, quick and easy method for assessment of the 
uterine-placental blood flow. 

 

 

 

 

 

 

Introduction 

 

Preeclampsia (PE) is one of the most serious 
complications during the second half of pregnancy [1]. 
The high perinatal maternal mortality and the 
children’s pathology make it a priority in the research 
of a number of scientists and researchers [2].  

Our main goal was on the grounds of 
separate factors or a group of factors to determine 
who of the pregnant women display a high risk of 
developing preeclampsia with a view to the 
subsequent antenatal cares for them. In addition, we 
aimed to select markers that are comparatively easy, 
accessible and cost-effective for us and for our 
patients.  

 

Our task was to determine the prognostic 
value of the low PAPP – A levels in the early stages of 
pregnancy (11 – 13 weeks GA) independently and in 
combination with a Doppler test of the uterine arteries 
during the second half of pregnancy (22 – 23 weeks 
GA). 

 

 

Material and Methods 

 

The study covered the period 2010 – 2011 
and included 106 pregnant women, aged 35 – 40, with 
a single child pregnancy. The research excluded 
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pregnant women with anomalies of the fetus, smokers 
and women taking prophylactically low doses of 
aspirin. 

Out of all pregnant women observed, 26 
developed preeclampsia and 7 of them – early 
preeclampsia (before 34 weeks GA). In the beginning 
of the pregnancy, 27 of them were registered for 
increased Body Mass Index (BMI – 26 kg/m

2
). 

Thirteen out of all 26 women with preeclampsia had it 
during their previous pregnancies as well (Table 1).  

Table 1: Investigated parameters in the control group and in 
the patients with early preeclampsia and preeclampsia 

 Preeclampsia 

Early 
preeclampsia 

before 34 week 
GA 

Control 
group 

Combination of increased PI, RI, 
presence of incisures and reduced 
PAPP – A 

26 / 28% 7 / 7% 33 / 35% 

Presence of incisures in the early 
diastolic phase 

22 / 23% 6 / 6% 30 / 32% 

Increased PI values 19 / 20% 6 / 6% 38 / 40% 
Increased RI values 17 / 18% 5 / 5% 31 / 33% 
Reduced levels of PAPP – A 14 / 15% 2 / 2% 36 / 38% 
Anamnesis of previous preeclampsia 13 / 14% 4 / 4% 19 / 20% 
Miscarriages in the anamnesis 5 / 5% 2 / 2% 29 / 31% 
Increased BMI 12 / 13% 4 / 4% 27 / 29% 
Increased RR values before 
pregnancy 

27 / 29% 2 / 2% 32 / 34% 

Accompanying diseases 6 / 6% 1 / 1% 22 / 23% 

 

To examine the blood flow in the uterine 
arteries, MEDISON – AQUVIX V 10 and SONOACE X 
8 devices were used. The blood flow velocity was 
registered by means of 3.5 or 5 MHz transabdominal 
sector array transducers. The test was performed in a 
standard manner, the patient lying down on her back, 
and a colour Doppler was used to chartering the 
uterine artery while a pulsating Power Doppler and a 
transducer, parallel to the uterine artery (from 15

о
 – to 

30
о
) were employed to determine pulsatility index (PI) 

and resistive index (RI). 

The vascular resistance changes in the 
course of pregnancy. With its advance, the curves 
usually become low resistant – with low PI and RI and 
without diastolic incisures. The waveform was 
considered abnormal if there were bilateral notches 
with a mean RI of > 0.55, if there was a unilateral 
notch and a mean PI of > 0.65, or if the mean RI was 
0.70.  

  
 

 

Figure 1: A) Normal blood flow; B) Abnormal blood flow 

 

The quantitative measurement data of 
Pregnancy-associated plasma protein A (PAPP-A) 
were taken by the biochemical screening performed to 

these pregnant women at 11-13 week GA, employing 
the Delfia system for their laboratory determination. 

The low PAPP-A levels in the first trimester of 
pregnant women without chromosome anomalies are 
connected with an unfavourable perinatal outcome – 
intrauterine growth retardation (IUGR), preeclampsia, 
miscarries. These namely were the pregnant women 
subject mandatory to a Doppler test of their umbilical 
artery. On the grounds of this survey, we drew the 
conclusion that women with increased PI of the 
umbilical artery develop more frequently IUGR. In the 
control group of 33 women with reduced PAPP-A, 16 
pregnant women had IUGR. 

The Doppler test of the two uterine arteries 
was also performed to all pregnant women in the 
control group. 

 

 

Results 

 

The frequency of developing preeclampsia 
increases with the age of the mother with 35% which 
is above the average generally mentioned 
percentage. 

To determine the prognostic value of PAPP-A 
in the first trimester, the following data have been 
collected: 36 pregnant women had PAPP-A level 
below 0.4 MoM, whereas 20 of them developed 
preeclampsia and 7 – early preeclampsia. 

The combination of the low PAPP-A values 
and the abnormal Doppler test of the uterine arteries 
is with a considerably better prognostic value in 
regards to the risk of developing preeclampsia (Fig. 
1). 

 

Figure 1: The combination of the low PAPP-A values and the 
abnormal Doppler test of the uterine arteries 

 

 

Discussion 

 

The increased PI in both uterine arteries is a 
good and reliable prognostic indicator for 
preeclampsia. Besides, RI in one or in both arteries 
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also plays a role [3]. Especially sensitive turned out 
the factor with which we observed subjectively the 
presence of incisures in the early diastolic phase. 

Low serum PAPP-A levels are associated 
with a higher incidence of PE. Increased maternal 
serum PAPP-A levels have been observed in 
established PE [4-6]. A multicenter study of 8839 
women demonstrated a significant relationship 
between PAPP-A levels at or below the 5th percentile 
and IUGR preterm delivery, PE, and stillbirth [7]. 

Alteration in plasma levels of angiogenic 
factors is more pronounced in early preeclampsia 
during clinical disease compared to late-onset 
preeclampsia [8-11]. Wikström et al. demonstrate 43 
times higher median plasma concentrations of sFlt-1 
in early onset compared to a 3-fold increase in late-
onset preeclampsia and 21 times lower median 
plasma concentrations of PlGF in early onset disease 
compared to a 5-fold decrease in late-onset disease 
[8]. 

Although there are multiple potential 
biomarkers for PE their efficacy has been inconsistent 
and comparisons are difficult because of 
heterogeneity between different studies. Two papers 
with meta-analysis on biomarkers in preeclampsia 
were published recently (2015). Wu et al. found low 
predictive values using individual biomarkers which 
included a disintegrin and metalloprotease 12 (ADAM-
12), inhibin-A, pregnancy-associated plasma protein A 
(PAPP-A), placental growth factor (PlGF) and 
placental protein 13 (PP-13) [12]. In the second meta-
analysis the objective was to investigate the accuracy 
of serum biochemical markers(Pregnancy- Associated 
Plasma Protein-A (PAPP-A), human Chorionic 
Gonadotropin (hCG), Placental Growth Factor (PlGF), 
Placental Protein 13 (PP13) used in first trimester 
serum screening in predicting preeclampsia, small for 
gestational age (SGA) and preterm delivery [13]. The 
results showed low predictive accuracy overall. For 
preeclampsia, the best predictor was PlGF. The 
predictive value of serum markers for early 
preeclampsia was better than that of late 
preeclampsia. For SGA the best predictor was PP13. 
For preterm delivery, the best predictor was PP13 
[13]. 

The predictive value of all these factors, when 
combined, is significantly enhanced. 

In conclusion, the Doppler test is a non-
invasive, quick and easy method for assessment of 
the uterine-placental blood flow. 
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Abstract  

BACKGROUND: Malnutrition is common in elderly and is a risk factor for pressure ulcers.  

AIM: The aim of the present study was to determine the prevalence of malnutrition in geriatric and 
palliative patients hospitalised in long-term care facility, and to examine the influence of nutritional 
status on the prevalence of pressure ulcers (PU).  

MATERIAL AND METHODS: Descriptive, observational and cross-sectional study including 2099 
patients admitted to the Hospital during a 24 month period (January 2013 to December 2014). We 
recorded: demographic data, body mass index (BMI), Braden score, laboratory parameters of 
interest (albumin, total protein, RBC count, haemoglobin and iron levels) and presence or absence 
of malnutrition and pressure ulcers.  

RESULTS: The pressure ulcer prevalence was 12.9% (256 out of 2099). Based on the BMI 
classification, 61.7% of patients had a good nutritional status, 27.4% were undernourished, and 
2.1% were considered malnourished. Nutritional status was statistically significantly different 
between patients with and without PU (p < 0.0001). This study also showed that hypoproteinemia, 
hypoalbuminemia, low RBC was positively associated with PU prevalence.  

CONCLUSION: The results highlight the impact of nutritional status on the prevalence of pressure 
ulcers in hospitalised geriatric and palliative population. It is of paramount importance to correctly 
evaluate the presence of malnutrition in patients at risk of pressure ulcers. 

 

 

 

 

 

Introduction 

 

A pressure ulcer (PU) is localised injury to the 
skin and/or underlying tissue usually over a bony 
prominence, as a result of pressure or pressure in 
combination with shear. It leads to ischemia, 
progressive destruction and necrosis of the underlying 
soft tissues [1]. Pressure ulcers are debilitating 
chronic wounds, which occur in people with advanced 
age, physical or cognitive impairments, and multiple 
comorbidities. It is a common problem among older 
adults in all health care settings [2].  

The prevalence of PUs in long-term settings 
ranges from 11 to 29% [3-6]. Development of PU in 

hospitalised elderly patients is complex and 
multifactorial. Predisposing factors are classified as 
intrinsic (e.g. activity or mobility limitation, altered 
consciousness, abnormalities in nutritional status, 
comorbidities, ageing skin) or extrinsic (e.g., pressure, 
friction, shear, incontinence).  

Malnutrition is a very common problem that 
affects approximately 30-50% of hospitalised patients. 
It is estimated that at least one-third of patients has 
some degree of malnutrition upon admission to the 
hospital (7). Additionally, among patients who are not 
malnourished upon admission, about one third may 
become malnourished while in the hospital (8). Among 
the elderly residents of long-term care institutions, the 
prevalence of in-hospital malnutrition has been 
estimated to be between 12.5 and 78.9% in different 
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studies [9-11]. Overall, 50% of the residents require 
an individualised nutritional care plan [9].  

Hospital malnutrition is associated with an 
increase in morbidity, mortality, a higher readmission 
rate, functional disabilities and physical complications, 
and, therefore, higher healthcare costs. Malnutrition is 
closely related to frailty, a clinical syndrome 
characterised by increased vulnerability to adverse 
health outcomes including acute illness, the decline in 
physiological reserve, and increased risk for disability, 
falls, hospitalisation, need for long-term care, and 
death [12]. 

The principal objective of this study was to 
assess the prevalence of malnutrition in elderly 
patients hospitalised in the long-term care facility. The 
secondary objective was to examine the influence of 
malnutrition on the prevalence of pressure ulcers. 

 

 

Material and Methods 

 

This observational study was carried out at 
the Geriatric and Palliative Care Hospital “13 
November” in Skopje, Macedonia, the largest 
specialised geriatric and palliative hospital in the 
country that attends to patients through the Public 
Health System. The study design was approved by 
the Hospital Ethics Committee. Informed consent was 
waived because of the study’s observational nature. 

Consecutive patients admitted to the hospital 
were enrolled from January 2013 to December 2014. 
We collected data using a case report form and 
recorded information about demographics, main 
diagnosis, BMI, laboratory findings, the presence of 
PU and PU characteristics.  

Body mass index (BMI) was calculated using 
the formula: weight in kilogrammes/height in meters2. 
Using BMI classification, patients were classified as 
severely underweight, underweight, normal weight, 
overweight, severely obese or morbidly obese. 

The Braden scale was used to assess the risk 
of developing PUs. The total score can range from 6 
to 23 with a lower score indicating a higher risk [13].   

The risk for PU development was assigned 
according to the stratification determined by the scale, 
into four groups; according to the Braden score [13]. 
The risk of PUs increases in patients with a score ≤ 12 
points. The grading system of the EPUAP (European 
Pressure Ulcer Advisory Panel) was used [1]. 

Descriptive statistics was used to describe the 
study population, with continuous outcomes 
summarised as a mean and range, and categorical 
outcomes presented as a percentage. Chi-square test 
was used to analyse categorical variables. 

Independent t-test was used to analyse continuous 
variables. P-values < 0.05 were considered 
statistically significant. 

 

 

Results 

 

During the study period, two thousand and 
ninety-nine patients were consecutively admitted. 
Baseline characteristics of the study population are 
shown in Table 1. One thousand eight hundred and 
forty-three patients without PU (724 male and 1119 
female, mean age 76.32 years, SD 11.192, range 22-
103  years), and 256 patients with PU (86 male and 
170 female, mean age 76.38, SD 11.296, range 37-
97  years) participated in the study. No statistically 
significant difference was noted regarding age 
between the groups (p = 0.80). 

Table 1: Baseline characteristics of patient population, 
according to the presence/absence of PU 

GENDER AGE 

    N (%)    SD Min.-Max. 

PU absent 
Male 724 (39.28) 74.63 11.697 25-103 
Female 1119 (60.71) 77.41 10.717 22-101 
Total 1843 (87.8) 76.32 11.192 22-103 

PU present 
Male 86 (33.59) 74.50 12.234 38-97 
Female 170 (66.4) 77.34 10.702 37-95 
Total 256 (12.19) 76.38 11.296 37-97 

Total   2099 (100) 76.32 11.202 22-103 

 

Braden score ranged from 6 to 23 (mean 
13.64, SD 3.247) and 1948 (92.8%) had a risk for 
pressure ulcers (Table 2). 

Table 2: Patient's level of risk for development of PUs 
according to the Braden Scale (BS) 

Level of risk N % 

High (BS ≤ 12) 913 43.5 

Moderate (BS 13-14) 478 22.8 

Low risk (BS 15-19) 557 26.5 
No risk (BS ≥ 20) 151 7.2 

Total 2099 100 

 

Table 3 shows the distribution of patients 
according to the nutritional status. Based on the BMI 
classification, 61.7% of patients had a good nutritional 
status, 27.4% were undernourished, and 2.1% were 
considered malnourished. Nutritional status was 
statistically significantly different between patients with 

and without PU (2 = 25.350; p < 0.0001). 

Table 3: Differences in nutritional status between patients with 
(n = 256) and without a pressure ulcer (n = n=1843) 

 BMI classification BMI 
PU absent 

N (%) 
PU present 

N (%) 
Total 
N (%) 

Severely underweight 15-16 29 (1.57) 16 (6.25) 45 (2.1) 
Underweight 16-18.5 501 (27.18) 74 (28.9) 575 (27.4) 
Normal weight 18.5–24.9 1151 (62.45) 144 (56.25) 1295 (61.7) 
Overweight 25.0–29.9 102 (5.53) 12 (4.68) 114 (5.4) 
Severely obese 30.0–34.9 59 (3.2) 10 (3.9) 69 (3.3) 
Morbidly obese >35 1 (0.05) 0 1 (0.05) 
Total  1843 (87.81) 256 (12.19) 2099 
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Table 4 shows nutrition-related laboratory 
values, according to the presence of PU. We detected 
a significant difference in presence of 
hypoalbuminemia (p < 0.0001), hypoproteinemia (p = 
0.019), low RBC (p = 0.004) and low hemoglobin 
levels (p < 0.0001) in patients with PU, compared to 
patients without PU. Iron and triglyceride levels were 
not related to the presence of PU.  

Table 4: Nutrition-related laboratory values 

  
PU absent PU present 

2 p 
N (%) N (%) 

↓ RBC count 755 (40.96 ) 131 (51.17) 11.124 0.004 
↓ Hemoglobin level 1050 (57.36) 186 (72.94) 27.156 <0.0001 
↓ Iron (serum) 1 (0.07) 1 (0.5) 2.48 0.289 
↓ Total protein 1194 (71.71) 197 (78.8) 5.495 0.019 
↓ Albumin 704 (48.55) 175 (70.28) 40.184 <0.0001 
↑Triglyceride level  220 (14.58) 34 (14.78) 0.006 0.938 

 

Discussion 

 

In this retrospective study involving 2099 
geriatric and palliative patients in a long-term setting, 
the following variables were significantly more 
frequently documented in patients with PU compared 
to those without PU: malnutrition measured as BMI, 
hypoproteinemia, hypoalbuminemia and anaemia (p < 
0.05 for all).  

 

Figure 1: Percentage of patients with altered nutrition-related lab 
values 

 

Malnutrition is defined as a state of nutrition in 
which a deficiency or excess of energy, protein and 
other nutrients causes measurable effects both on 
tissue/body structure and function [14].  

The causes of malnutrition are multiple and 
complex [15]. In elderly patients, malnourishment may 
result from a combination of factors, including cardiac 
failure, difficulty chewing, dysphagia inflammatory 
illness, respiratory problems, reduced sense of smell 
and taste, and medications [16]. Furthermore, chronic 
diseases and cancer cause inflammation and 
increased cytokine production, which suppresses 
appetite. Acute and chronic infections, wounds, and 
hypermetabolism cause increased the need for 
energy and protein [17, 18]. Monotony of diet in 

institutional care, the timing of meals, decreased taste 
thresholds and a loss of olfactory distinction also 
impact nutritional wellness [19]. 

Malnutrition has numerous effects, including 
impaired collagen synthesis, and immune function. 
Wound healing refers to the complex and dynamic 
process of restoring cellular structures and tissue 
layers. In each phase of wound healing, poor 
nutritional status can delay the healing process or 
cause inadequate healing when nutritional 
deficiencies are not corrected [20, 21]. 

A number of studies have demonstrated that 
the relationship between malnutrition and pressure 
ulcers is bidirectional [22-24]. A direct correlation 
between malnutrition severity and the pressure ulcers 
has been reported [24]. 

Patients with chronic PUs - wounds that 
remain unhealed for more than six weeks - experience 
a continuous cycle in which they lose protein through 
excess exudate, resulting in delayed wound healing.  

Our results revealed marked hypoproteinemia 
and hypoalbuminemia in patients with PUs. Protein-
energy malnutrition reduces fibroblastic cellular 
activity and delays angiogenesis in the proliferative 
stage and reduced collagen synthesis and maturation 
in the remodelling stage, leading to increased wound 
dehiscence. Furthermore, proteins are lost in wound 
exudates, which can contain as much as 100 g of 
protein per day [25]. A deficiency in serum albumin 
causes impaired wound perfusion, reducing the 
osmotic pressure in the intravascular space. This 
causes interstitial oedema, reducing tissue 
oxygenation and tissue tolerance to the forces of 
pressure. Oedema also may be a factor in unidentified 
malnutrition by masking muscle and fat loss [26]. 

Older people are at risk of malnutrition if they 
have a BMI below 24, and malnutrition is indicated by 
a BMI of less than 20 [27]. The World Health 
Organization categorises underweight as BMI < 18.5. 
However, BMI may be unreliable in the presence of 
confounding factors such as oedema or ascites, and 
may not identify significant unintentional weight loss if 
used as a single assessment. Reliable measurement 
of height can be difficult in the elderly because of 
vertebral compression, loss of muscle tone and 
postural changes [28].  

Malnutrition in a hospital setting may be 
prevented by using strategies that include assisting 
patients into a position conducive to swallowing safely 
and comfortably; implementing food charts to ensure 
accurate documentation of intake; and using fluid 
charts to record input and output to calculate fluid 
balance [21].  

Maintaining nutritional status and preventing 
malnutrition aims to ensure that energy, protein and 
other micronutrients are available to prevent pressure 
ulcer development. No biochemical marker on its own 
offers a satisfactory screening test for malnutrition. 
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Serum proteins synthesised by the liver have been 
used as markers of nutrition—albumin, transferrin, 
retinol-binding protein and thyroxine-binding albumin. 
Serum albumin has been most widely adopted; 
however, the long half-life of albumin means that 
serum albumin does not respond to short-term 
changes in protein and energy intake. 

Nutrition and hydration play an 
important role in preserving skin and tissue 
viability and in supporting tissue repair for PU healing 
[29].  

In the older population, undernutrition rather 
than overnutrition is the main cause for concern [30]. 
Malnourished older people are at increased risk of 
falls, lengthy hospital stays and rehabilitation, 
institutionalisation, postoperative complications, 
infections, pressure ulcers, poor wound healing, 
impaired muscle and respiratory function and death 
[31]. Unfortunately, malnutrition continues to be 
under-recognized in many hospitals [32]. 

Pressure ulcers are debilitating chronic 
wounds. Prevention of PUs in hospitalised elderly 
patients is an important health priority, one that 
requires clear identification of risk factors. Effective 
management of malnutrition requires collaboration 
among multiple clinical disciplines and all members of 
the clinical team [33].  

In conclusion, malnutrition is a problem of 
high prevalence and impact in geriatric and palliative 
patients. Given the high prevalence of malnutrition 
among patients with pressure ulcers, performing a 
routine nutritional screening should result in early 
identification of residents with the risk of development 
of pressure ulcer.  
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Abstract  

BACKGROUND: Parapneumonic effusions complicating pneumonia are associated with increased 
morbidity and mortality.  

AIM: To determine the role of the clinical, laboratory and radiographic features to the differential 
diagnosis of patients with community- acquired pneumonia (CAP) without effusion, uncomplicated 
parapneumonic effusion (UCPPE) and complicated parapneumonic effusion (CPPE). 

MATERIAL AND METHODS: We analysed 148 patients with CAP without effusion, 50 with UCPPE 
and 44 with CPPE. In three groups of patients, the majority was male patients (58.11%, 58%, 
61.36%) consequently.  

RESULTS: The chronic heart failure was the most common comorbidity in a group with CAP (28; 
18.92%) and UCPPE (7; 14%), alcoholism (12;12.77%) in a group with CPPE. Patients with CPPE 
had significantly longer fever compared to patients with CAP without effusion (p = 0.003). Pleuritic 
chest pain (86.36%) and dyspnea (88.64%) were the most common symptoms in CPPE, then to 
group with UCPPE (60%; 52%), and in CAP without effusion (25.68%; 47,97%). Diffuse pulmonary 
changes were detected more frequently in the group with CAP without effusion compared with the 
group with CPPE (64.86 % vs. 27.27 %), while the segment lung changes were more common in 
patients with CPPE (50% vs. 20.27%). Patients with CPPE were significant with higher erythrocytes 
sedimentation rate (ESR), white blood cells (WBC) and serum C- reactive protein (CRP) than it the 
other two groups (p = 0.00090, p = 0.01, p= 0.000065).  

CONCLUSION: Proper analysis of clinical, laboratory and radiographic features of patients with 
CAP and parapneumonic effusion can prevent mismanagement in these patients and will reduce 
morbidity and mortality. 

 

 

Introduction 

 

Pleural effusion represents a common 
complication of community- acquired pneumonia. 
Parapneumonic effusions occur in 20- 40% of patients 
who are hospitalised with pneumonia [1]. The 
mortality rate in patients with parapneumonic 
effusions is higher than that in patients with 
pneumonia without parapneumonic effusion [1]. Some 
of the excess mortality is due to the mismanagement 
of pneumonia and parapneumonic effusion [1, 2]. The 
clinical classification of parapneumonic effusions 
identifies three groups with a distinct prognosis [1-3]. 
First, there is the simple or uncomplicated 

parapneumonic effusion (UCPPE), which should 
resolve with appropriate antibiotic therapy without any 
consequences within the pleural space. Second, there 
is a complicated parapneumonic effusion (CPPE) 
denoting the presence of bacterial infection in the 
pleural space with an associated inflammatory 
response. A complicated effusion sometimes requires 
pleural drainage to resolve and without treatment may 
progress to an empyema [1-4]. CPPE occurs in 10% 
of all patients hospitalised with effusion [4].  

Finally, empyema represents frank pus in the 
pleural space requires pleural drainage and may also 
require surgical treatment [3-5]. About 60% of 
empyemas are related to a primary pneumonic 
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process; therefore risk factors for pleural infection are 
similar to those for pneumonia [1, 6]. Independent risk 
factors for the development of empyema include 
diabetes, alcohol and intravenous abuse, 
immunosuppression, gastro- oesophagal reflux 
disease, aspiration and poor oral hygiene [4, 7, 8]. 
After a variable time interval, pleural infection enters 
an organizing

,
 stage characterised by fibroblast 

proliferation and the development of solid fibrous peel. 
This inhibits lung reexpansion and usually 
necessitates surgical thoracotomy and decortication 
[7, 8].  

There is considerable variation in the course 
and aggressiveness of parapneumonic effusions; 
therefore an understanding of its progression is 
important [4]. Along out with increased mortality, 
complicated parapneumonic effusion and empyema 
often necessitate prolonged treatment, longer hospital 
stay and interventions. Thus, identification of these 
patients and prompt management is critical.  

Recent studies have shown that relying on 
clinical findings alone do not predict the clinical course 
of illness in individual patients [9-11]. The dilemma of 
differentiating between this three diagnosis, using 
history, physical examination, radiographic findings 
and markers of inflammation, is challenging [9-11].  

In this study, we want to see the possibility of 
using standard examinations that are available in daily 
practice to prevent possible complications and to 
understand the relationship of parapneumonic 
effusion with pneumonia. 

 

 

Material and Methods 

 

Of 1059 patients with CAP, 304 patients were 
excluded from the study according to the criteria for 
exclusion, and because it had realised ultrasound of 
the pleura and lung as a more sensitive method for 
the diagnosis of parapneumonic effusion of lung X-
ray. Excluding criteria were: cancer and malignant 
effusion, hospital- acquired pneumonia, solid organ 
transplanting, transudate effusion, vasculitis, 
pulmonary emboli (PE), pulmonary tuberculosis and 
age less than 18 years. From 755 patients, 175 
(23.18%), had parapneumonic effusion. Thoracentesis 
was performed in 94 (53.71%) patients, 50 patients 
wеre with uncomplicated parapneumonic effusions 
(UCPPE) and 44 with complicated parapneumonic 
effusions (CPPE). Of 580 patients with CAP without 
effusion, we analysed 148 patients with CAP without 
effusion because other patients did not have all the 
necessary laboratory and radiographic parameters to 
be analysed in this study. The patients were 
diagnosed and treated in University Infectious 
Diseases Clinic, Faculty of Medicine, Skopje in the 
Department of Respiratory Diseases in the period 

from September 2011 to June 2015.  

The demographic characteristics, physical 
examination findings, laboratory and microbiological 
findings of all study participants were monitored 
regularly on University Infectious Diseases Clinic. 
Initial lung X- rays were taken for all patients at the 
Institute of Radiology, Medical Faculty in Skopje. After 
admission, all the patients underwent an ultrasound of 
the pleura and lung with a three- dimensional echo at 
the University Infectious Diseases Clinic for diagnosis 
of pleural effusions and implementation of diagnostic 
thoracocentesis if the size of effusion was more than 
10 mm. After verification of pneumonia and pleural 
effusion, the distinction between transudation and 
exudates was done according to Light

’
s criteria. 

Exudative pleural effusion is one that meets at least 
one of the criteria of Light. The transudate if the 
effusion that meets all three criteria at the same time: 
1) to have intercourse protein p/s below 0.5; 2) 
intercourse LDH p/s below 0.6, and 3) LDH in the 
pleural fluid under 282 U/L, which is the lowest limit in 
our laboratory. Than exudative pleural effusion 
according to their evolution and on the basis of pH, 
glucose and LDH value in the pleural fluid are division: 
- Uncomplicated parapneumonic effusions: pH > 7.2, 
glucose >60 mg/dl, LDH< 1000UI/ml; - Complicated 
parapneumonic effusions: pH<7.2, glucose <60 mg/dl, 
LDH>/= 1000 UI/ml.  

ERS was determined in all three groups of 
patients at admission on a clinic. ERS measures the 
distance through which erythrocytes fall within 1 hour 
in a vertical tube of anticoagulated blood, and is 
measured in millimetres/hour. The blood is drawn into 
a vertical tube anticoagulated with sodium citrate. 
Leukocyte count (WBC) was also determined in the 
clinic laboratory by the white blood cell counter 
(number per microliter).The amount of protein is 
determined in the same biochemical laboratory with 
the standard method. C- reactive protein (CRP) was 
measured by quantitative methods in biochemistry 
laboratory of the same clinic with quantitative 
sandwich enzyme heterogeneous test, Ektahem 
Clinical Chemistry test, an automated biochemical 
analyser Vitros 250.  

  

Statistical analysis  

Statistical analysis was conducted using 
SPSS 17 for Windows. The testing of normality in the 
distribution of the data was used Kolmogorov-Smirnov 
and Shapiro-Wilk's W tests. Categorical traits of 
displayed by absolute and relative representation with 
quantitative traits mean SD, median, minimum, 
maximum, 25-75 percentiles. To compare three 
groups of subjects in relation to the variables analysed 
were used Kruskal-Wallis ANOVA and Mann-Whitney 
U тест (Z). The level of significance or importance 
was taken the value of p < 0.05, a significantly higher 
value of p < 0.01.  
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Results 

 

In three groups of patients, majority was male 
patients (58.11%, 58%, and 61.36% consequently). It 
was insignificant the difference in the distribution of 
patients with CAP without effusion, UCPPE and CPPE 
in terms of their sex (p = 0.9). The average age of 
patients only with CAP was 54.58 ± 17.5 years, in 
UCPPE 55.5 ± 16.6 and in a group with CPPE was 
51.91 ± 18.4 and there was no statistical difference (p 
= 0.58) (Table 1). 

Table 1: Demographic characteristics of three groups of 
patients 

Variable CAP 
N = 148 

UCPPE 
N = 50 

CPPE 
N = 44 

p value 

Sex n (%)     
Male 86 (58.11) 29 (58) 27 (61.36) 

а
p = 0.9 

Female 62 (41.89) 21 (42) 17 (38.64) 
Age (years) mean ± SD, min-max 
 54.58 ± 17.5 

18-89 
55.5 ± 16.6 

21-83 
51.91 ± 18.4 

18-93 

b
p = 0.58 

а
p (Chi-square test); 

b
p (Analysis of variance). 

 

Analysis of the results regarding the presence 
of comorbidity showed a significant difference 
between the three groups of subjects (p = 0.028). 
Usually with accompanying diseases were CPPE 
patients (77%), compared with patients with UCPPE 
(56%) and CAP without effusion (52.7%). 

The chronic heart failure was the most 
common comorbidity in a group with CAP (28; 
18.92%) and UCPPE(7; 14%), alcoholism 
(12;12.77%) in a group with CPPE. The structure of 
morbidity among the three groups of respondents is 
presented in Table 2. 

Table 2: Comorbidity of the three patient groups 

Type of comorbidity n (%) CAP without 
effusion 

N= 78 (52.7%) 

UCPPE 
N=28 (56%) 

CPPE 
N=34 (77%) 

COPD 8 (5.41) 2 (4) 2 (4.55) 
Chronic heart failure 28 (18.92) 7 (14) 2 (4.55) 
Diabetes melitus 13 (8.78) 7 (14) 3 (6.82) 
Chronic liver disease 2 (1.35) 1 (2) 1 (2.27) 
Renal failure 2 (1.35) 1 (2) 0 
Alcoholism 4 (2.7) 1 (2) 11 (25) 
Malignancy 3 (2.03) 4 (8) 2 (4.55) 
Chronic systemic disease 3 (2.03) 1 (2) 2 (4.55) 
Poor dental hygiene 0 0 2 (4.55) 
Drug users 0 0 2 (4.55) 
Neurological disease 3 (2.03) 0 2 (4.55) 
Haematological disease 2 (1.35) 0 0 
Two or three comorbidities 35 (23.65) 3 (6) 5 (11.36) 
Other diseases 7 (4.73) 1 (2) 0 

 

The three groups of participants significantly 
differ in terms of frequency of occurrence of dyspnea 
(p = 0.000009). Very high percentage of patients with 
CPPE had dyspnea (88.64 %), despite the 
significantly lower percentage of patients with CAP 
without effusion (47.97%), and significantly lower 
percent patients with UCPPE (52%). Pleuritic chest 
pain (86.36%) was the most common symptom and 
significantly more often in a group with CPPE, then to 
group with UCPPE (60%), and group with CAP 

without effusion (25.68%) (Table 3).  

Table 3: Clinical characteristics of the three groups of patients 

Variable CAP without 
effusion 
N = 148 
N (%) 

UCPPE 
N = 50 
N (%) 

CPPE 
N = 44 
N (%) 

p-value 

 1 2 3 
 

Fever 107 (72.3) 30 (60) 29 (65.91) 
a
p = 0.2 

Catarrhal symptoms 51 (34.46) 16 (32) 11 (25) 
a
p = 0.5 

Sore throat 61 (41.22) 15 (30) 10 (22.73) 
a
p = 0.05 

Hyperemia of the 
tonsils and pharynx 

78 (52.7) 21 (42) 19 (43.18) 
a
p = 0.3 

Cough type 
Productive 43 (29.05) 12 (24) 20 (45.45) 

a
p = 0.049* 

2vs3 p = 0.005** Serous sputum 29 (19.59) 15 (30) 3 (6.82) 
Haemoptisis 14 (9.46) 2 (4) 6 (13.64) 
Dry cough 40 (27.03) 15 (30) 7 (15.91) 
Without cough 22 (14.86) 6 (12) 8 (18.18) 
Headache  95 (64.19) 33 (66) 23 (52.27) 

a
p = 0.3 

Malaise  138 (93.24) 45 (90) 44 (100) 2vs3 
a
p = 0.038* 

Myalgia  81 (54.73) 23 (46) 24 (54.55) 
a
p = 0.5 

Arthralgia  66 (44.59) 19 (38) 17 (38.64) 
a
p = 0.6 

Weight loss  76 (51.35) 30 (60) 38 (86.36) 
a
p = 0.0002** 

1vs3 p = 
0.00003** 

2vs3 p = 0.004** 
Dispnea 71 (47.97) 26 (52) 39 (88.64) 

a
p = 0.000009** 

1vs3 p = 
0.00002** 

2vs3 p = 0.0001** 
Days of disease before hospitalisation 
1 – 4 days 62 (41.89) 23 (46) 9 (20.45) 

a
p < 0.001 

1vs3 p = 0.00006 
1vs3 p = 0.001** 
2vs3 p = 0.017* 

5 – 10 days 70 (47.3) 20 (40) 21 (47.73) 
 > 10 days 16 (10.81) 7 (14) 14 (31.82) 

Days of disease before hospitalisation (mean ± SD) median (25-75
th
quartiles) 

 6.39 ± 6.0 6.24 ± 4.7 10.59 ± 8.8 
c
p = 0.0002** 

1vs3 p = 
0.00006** 

 5 (3-7) 4 (3-7) 10 (5-13.5) 

Length of hospitalisation (mean±SD) median (25-75
th
quartiles) 

 12.39 ± 2.7 15.78 ± 4.3 20.75 ± 18 
c
p < 0.0001 

1vs2 p < 0.0001 
1vs3 p < 0.0001 

 12 (10-14) 15 (13-16) 21(18-23) 

a
p

 
(Chi-square test); 

c
p (Kruskal-Wallis test); *p < 0.05; **p < 0.01. 

 

Participants from all three groups had a 
significantly different duration of disease symptoms 
before hospitalisation (p = 0.0002). This difference 
was due to a significantly longer duration of symptoms 
in the group with CPPE compared with the group wit 
CAP without effusion (p = 0.00006). 

 The length of hospitalisation significantly 
differed among the three groups of patients (p < 
0.0001). The average time of hospital days shows that 
half of the patients with CPPE were in the hospital 
more than 21 days, half of the patients with CAP 
without effusion were hospitalised more than 12 days, 
50% of patients with UCPPE more than 15 days. The 
results are shown in Table 3. 

The values of body temperature before 
hospitalisation insignificant differed between patients 
of the three groups (p = 0.07). Again along the 
duration of fever before hospitalisation was significant 
among the three groups of subjects (p = 0.0006). 

In patients with CPPE average period of the 
fever duration during hospitalisation is 4 days, in a 
group with CAP without effusion is 2 days, and in 
patients with UCPPE is 3 days. Average value of 
temperature during hospital treatment in patients with 
CPPE was 39

0
C (38.25-39.8

0
C), in patients with 

UCPPE was 38.4
0
C (37.5-39.6

0
C) and the lowest 

values were noted in the patient with CAP without 
effusion 38.3

0
C (37.4-39.2

0
C) (Table 4). 
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Table 4: Value and duration of temperature in the three patients 
groups 

Variable CAP without 
effusion 
N = 148 

UCPPE 
N = 50 

CPPE 
N = 44 

p-value 

 1 2 3  

Values of temperatures before hospitalisation, °C [n (%)] 
< 37.1°C 8 (5.41) 0 0  
37.1 – 37.7°C 7 (4.73) 9 (18) 1 (2.27) 
37.8 – 39°C 70 (47.3) 24 (48) 24 (54.55) 
39.1 – 40°C 39 (26.35) 14 (28) 4 (9.09) 
40°C > 24 (16.22) 3 (6) 15 (34.09) 
Values of temperatures before hospitalisation, (mean ± SD) median (25-75

th
quartiles) 

 38.81 ± 3.1 38.87 ± 0.9 39.37 ± 1.0 
c
p = 0.07 

 39 (38.5-40) 39 (38.3-39.8) 39 (38.5-40.5) 
Duration of temperatures before hospitalisation (days) (mean ± SD) median (25-
75

th
quartiles) 

 4.36 ± 4.2 4.0 ± 2.9 7.45 ± 6.4 
c
p = 0.0006** 

1вс3 p = 0.0003** 
2вс3 p = 0.001* 

 4 (2-5.5) 3.5 (3-5) 6 (3-10) 

Duration of temperatures during hospitalisation, °C (days) [n (%)] 
Without fever  92 (62.16) 18 (36) 20 (45.45)  
1 – 2 days 22 (14.86) 18 (36) 6 (13.64) 
3 – 4 days 13 (8.78) 11 (22) 13 (29.55) 
5 – 7 days 9 (6.08) 0 5 (11.36) 
 > 7 days 12 (8.11) 3 (6) 0 
Duration of temperatures during hospitalisation (days) mean ± SD median (25-
75

th
quartiles) 

 2.7 ± 3.1 3.3 ± 2.0 4.77 ± 5.0 
c
p = 0.0005** 

1вс3 p = 0.003**  2 (1-3) 3 (2-4) 4 (1.5-5) 
Values of temperatures during hospitalisation, °C [n (%)] 
< 37.1°C 23 (15.54) 6 (12) 1 (2.27)  
37.1 – 37.7°C 27 (18.24) 9 (18) 7 (15.91) 
37.8 – 39°C 53 (35.81) 17 (34) 15 (34.09) 
39.1 – 40°C 41 (27.7) 17 (34) 17 (38.64) 
40°C > 4 (2.7) 1 (2) 4 (9.09) 
Values of temperatures during hospitalisation mean ± SD median (25-75

th
quartiles) 

 38.38 ± 1.1 38.55 ± 1.1 38.9 ± 1.1 
c
p = 0.02* 

1вс3 p = 0.006**  38.3 (37.4-39.2) 38.4 (37.5-39.6) 39(38.25-39.8) 
c
p (Kruskal-Wallis test); *p < 0.05; **p < 0.01. 

 

In the admission to the clinic, patients with 
CAP without effusion, with UCPPE and CPPE were 
significantly different ERS rate (p = 0.00090). Patients 
with CPPE had average ERS in the first hour of 74.77 
± 27.3 mm/h and is significantly higher than the 
average value in the group with pneumonia without 
effusion (56.35 ± 28.6), and the average value of the 
group with UCPPE (60.02 ± 27.7). In the admission, 
WBC was significantly higher in the group with CPPE 
versus the group with CAP without effusion (median 
12.6 vs. 10.6, p = 0.01). Normal values of WBC had 
more patients with CAP without effusion (21.62 % vs. 
34.09 %), while the values of WBC higher than 
20x10

9
/L had more patients with CPPE (25% vs. 

10.14%). The values of the inflammatory marker CRP 
at the admission and discharge on the clinic 
significantly dependent on the form of manifestation of 
community-acquired pneumonia (CAP) or its 
manifestation without effusion, with UCPPE or CPPE 
(p < 0.0001 and p = 0.04 respectively). The mean 
values of CRP (231.79 ± 112.2 mg/L) were 
significantly higher in the group with CPPE compared 
with the group wit CAP without effusion (139.48 ± 
105.7 mg/L) (p = 0.000004), and compared with the 
group with UCPPE (163.8 ± 147.9 mg/L) (p = 
0.000065) (Table 5). 

Radiographic findings regarding the type of 
infiltration were significantly different between patients 
with CAP without effusion and CPPE (p = 0.00019), 
and between the two patient groups with effusion (p = 
0.035). Alveolar infiltrates often had as radiographic 
finding patients with CPPE (65.91 %). Interstitial 
infiltration was the most common radiographic finding 

in the group with CAP without effusion (14.86 %), this 
finding was no patient with CPPE, and the mixed 
finding was most common in the group with CAP 
without effusion (51.35%). 

Table 5: Markers of inflammation in the three clinical groups of 
patients 

Variable  CAP 
N = 148 

UCPPE 
N = 50 

CPPE 
N = 44 

p value 

 1 2 3  
ERS mm/h - admission n (%) 
 ≤ 20 20 (13.51) 4 (8) 2 (4.55)  
21 – 40  36 (24.32) 8 (16) 6 (13.64) 
41 – 60  37 (25) 19 (38) 8 (18.18) 
61 – 100  52 (35.14) 17 (34) 24 (54.55) 
 > 100 3 (2.03) 2 (4) 4 (9.09) 
ERS mm/h mean ± SD median (25-75

th
quartiles) 

Admission 56.35 ± 28.6 60.02 ± 27.7 74.77 ± 27.3 
b
p = 0.0009** 

1вс3 p = 0.0004** 
2вс3 p = 0.03* 

c
p = 0.3 

 60 (33.5-80) 55 (45-80) 76.5 (60-97) 
Dischagre 34.8 ± 24.0 36.12 ± 22.2 41.73 ± 26.8 
 31 (11-50) 40 (15-52) 40 (20-60) 
WBC x 10

9
/L n (%) 

 ≤ 4 13 (8.78) 3 (6) 0  
 4 – 9 48 (32.43) 15 (30) 7 (15.91) 
 9.1 – 12 32 (21.62) 14 (28) 15 (34.09) 
12.1 – 15 26 (17.57) 3 (6) 6 (13.64) 
15.1 – 20 14 (9.46) 10 (20) 5 (11.36) 
 > 20 15 (10.14) 5 (10) 11 (25) 
WBC x 10

9
/L mean ± SD median (25-75

th
quartiles) 

Admission 11.56 ± 6.8 12.19 ± 6.0 14.68 ± 6.6 
c
p = 0.013* 

1вс3 
d
p = 0.01* 

b
p = 0.26 

 10.6 (6.4-14.1) 11.1 (8.1-16.7) 12.6 (10.2-20.2) 
Dischagre 7.91 ± 2.6 7.26 ± 1.9 7.62 ± 2.8 
 7.6 (6.2-9.3) 7.5 (5.8-8.6) 6.8 (6-8.8) 
CRP serum means ± SD median (25-75

th
quartiles) 

 Admission 139.48 ± 105.7 163.8 ± 147.9 231.79± 112.2 
c
p < 0.0001 
1вс3 

d
p = 

0.000004** 
2вс3 

d
p = 

0.00028** 
c
p = 0.04* 

1вс3 
d
p = 0.014* 

 120 (48-228) 120.5 (63-204) 218 (162.5-313) 
Dischagre 13.82 ± 22.9 12.6 ± 16.1 32.43 ± 47.3 
 6 (3-15) 7 (3-14) 17 (4.5-33.5) 

b
p (Analisys of variance); 

c
p (Kruskal-Wallis test); 

d
p (Mann-Whitney test); *p < 0.05; **p < 

0.01. 

 

Regarding the other two radiographic 
parameters analysed, distribution by extensiveness 
and prevalence of pulmonary changes, comparative 
analysis of the results confirmed the only significant 
difference between the group with CPPE and the 
group with CAP without effusion (p = 0.0001, p = 
0.00005). Diffuse pulmonary changes were detected 
more frequently in the group with CAP without 
effusion compared with the group with CPPE (64.86% 
vs. 27.27%), while the segment distribution was more 
common finding in the group with CPPE (50 % vs. 
stands at 20.27%).  

Unilateral localization of the inflammatory 
process was common finding in the group with CPPE 
compared with the group with CAP without effusion 
(79.55% vs. 44.59%), while patients with CAP without 
effusion were more likely than those with CPPE had 
radiographic finding of both lungs (55.41% vs. 
20:45%) (Table 6). 

 

 

Discussion  

 

Pneumonia can be complicated by the 
development of parapneumonic effusion, which has 
increased morbidity and mortality. Aside from 
inflammation in the lung and pleural space from direct 
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invasion of bacteria and bacteriologic virulence 
features contributing to parapneumonic effusion, 
patient’s factors and comorbidities also contribute to 
the pathophysiology of parapneumonic effusion 
development.  

Table 6: Radiographic characteristics of the three groups of 
patients 

Variable CAP without 
effusion 
N = 148 

UCPPE 
N = 50 

CPPE 
N = 44 

p-value 

 1 2 3  

Type of pulmonary infiltrates n (%) 
Alveolar 
infiltrates 

50 (33.78) 22 (44) 29 (65.91) 
a
p = 0.0012** 

1vs3 p = 0.00019** 
2vs3 p = 0.035* Interstitial 

infiltrate 
22 (14.86) 4 (8) 0 

Mixed (alveo- 
interstitial 
infiltrate) 

76 (51.35) 24 (48) 15 (34.09) 

Distribution according to infiltrate extensiveness n (%) 
Diffuse 96 (64.86) 25 (50) 12 (27.27) 

a
p = 0.0007** 

1vs3 p = 0.0001** 
 

Multilocular 3 (2.03) 1 (2) 2 (4.55) 
Lobar 19 (12.84) 11 (22) 8 (18.18) 
Segmental 30 (20.27) 13 (26) 22 (50) 
Distribution of changes in lung n (%) 
Unilaterally 66 (44.59) 32 (64) 35 (79.55) 

a
p = 0.00008** 

1vs3 p = 0.00005** 
 

Bilaterally 82 (55.41) 18 (36) 9 (20.45) 

a
p (Chi-square test);

 c
p (Kruskal-Wallis test); 

d
p (Mann-Whitney test); *p < 0.05; **p < 0.01. 

 

A recent study [11] analysed 4715 patients 
with CAP and 882 (19%) had pleural effusion, of 
which 261 (30%) had complicated parapneumonic 
effusion or empyema. In this study a multivariable 
analysis, no single baseline patient’s characteristics 
distinguished patients without pleural effusion from 
those with uncomplicated parapneumonic effusion. 
However, five independent baseline characteristics 
could predict the development of complicated 
parapneumonic effusion or empyema: age < 60 years 
old, alcoholism, pleural pain, tachycardia and 
leucocytosis. These investigators and others have 
found a reduced prevalence of clinical manifestation in 
older patients, suggesting a possible age-related 
change in the immune response [11-13]. In our study 
patients with complicated parapneumonic effusion are 
younger compared with patients with CAP without 
effusion and those with UCPPE but there is no 
significant statistical difference regardless of age.  

But when it comes to comorbidities, patients 
with complicated parapneumonic effusion have more 
comorbidities of patients with CAP without effusion 
and patients with UCPPE. As in the previously 
mentioned Falguera’s study, and in Chalmer’s study 
realised in 2011 [10], in our study also alcoholism was 
the most common comorbidities which were noted in 
patients with CPPE, then followed diabetes mellitus. 
In patients with CAP without effusion and patients with 
UCPPE most common accompanied disease in this 
research is chronic heart failure [4, 14]. Having more 
than one comorbidity proved significant in our study in 
the development of CPPE [14].  

In an earlier study as the most common 
comorbidity when it comes to CPPE were reported 
diabetes mellitus, malignancy, and then alcoholism, 
cardiovascular disease, liver cirrhosis and 

immunosuppressive states (HIV infection) [5, 12, 15, 
16]. In Chapman’s study from 2004 [7] and Finish 
study from 2014 [3], it is generally accepted that 
diabetes mellitus increases susceptibility to infection 
and diabetes is typically included in the list for pleural 
infection and empyema. Perhaps the explanation for 
alcoholism, like as a significant risk factor is the 
existence of anaerobic infections in these patients, is 
associated with poor dental hygiene and aspiration. 
CPPE and empyema occur commonly, however, in 
the absence of any identifiable risk factors [7].  

In daily practice, medical doctors first 
encounter with the clinical features of patients. 
Unfortunately, the symptoms of pneumonia involving 
parapneumonic effusion or empyema (i.e fever, 
malaise, cough, dyspnea and pleural chest pain) are 
similar to those of pneumonia without a 
parapneumonic effusion [1, 2, 7]. The symptoms with 
a parapneumonic effusion can be either acute or 
chronic [1, 7, 17]. Anaerobic pulmonary infections 
frequently have an associated pleural effusion and are 
characterised by a more chronic course [1, 2, 11, 17]. 
Weight loss and anaemia are common with anaerobic 
infection [1, 7]. Similarly, if the patients have a 
parapneumonic effusion, the clinical picture is similar 
whether or not the effusion is complicated [1].  

Very high percentage of patients with CPPE 
had dyspnea (88.64%), despite the significantly lower 
percentage of patients with CAP without effusion 
(47.97%), and significantly lower percent patients with 
UCPPE (52%). Pleuritic chest pain (86.36%) was the 
most common symptom and significantly more often 
in a group with CPPE, then to group with UCPPE 
(60%), and group with CAP without effusion (25.68%). 
Weight loss is statistically significantly more frequent 
in patients with CPPE (86.36%) than in patients with 
UCPPE (60%), and patients with pneumonia without 
effusion (51.35%). These results correlate with 
findings from two major studies of Chalmers and 
Falguera that pleural chest pain correlated with other 
factors (clinical, laboratory and microbiological) can 
predict the development of complicated 
parapneumonic effusion or empyema [10, 11]. But, 
the absence of pleural chest pain does not exclude 
pleural infection [18].  

Our results show that significantly different 
duration of disease symptoms before hospitalisation 
(p = 0.0002). This difference was due to a significantly 
longer duration of symptoms in the group with CPPE 
compared with the group with CAP without effusion (p 
= 0.00006). The length of illness > 5 days is more 
common in patients with CPPE, and we found the 
average length of illness of 10 days (5-13.5 days) in 
our patients with CPPE [11]. The length of 
hospitalisation significantly differed among the three 
groups of patients (p < 0.0001). The average time of 
hospital days shows that half of the patients with 
CPPE were in the hospital more than 21 days, half of 
the patients with CAP without effusion were 
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hospitalised more than 12 days, 50 % of patients with 
UCPPE more than 15 days. Significantly different 
length of hospitalisation was reported in several 
studies [1, 2, 7, 10, 11, 17, 18]. Тhis is due to 
shortcomings in the management of patients with 
pneumonia and UCPPE. Early antibiotic treatment will 
prevent the development of UCPPE and progression 
to CPPE and empyema. In that case, effusion is 
associated with antimicrobial treatment failure [1-3], 
prolonged systematic sepsis, increased the length of 
hospital stay [2], higher financial costs [2] greater 
morbidity from invasive procedures [17, 18] and 
greater mortality [1-3, 7, 10, 11].  

We found and that duration of elevated 
temperature before and after hospitalisation in 
patients with CPPE significantly different from the 
length and duration of the temperature in the 
remaining two groups of patients. Average value of 
temperature during hospital treatment in patients with 
CPPE was 39

0
C (38.25-39.8

0
C) in patients with 

UCPPE was 38.4
0
C (37.5-39.6

0
C) and the lowest 

values were noted in the patient with CAP without 
effusion 38.3

0
C (37.4-39.2

0
C). This suggests that the 

temperature as a clinical marker of inflammation is 
higher and longer lasting in patients with complicated 
effusion. A temperature that persists in patients with 
pneumonia suggests that the inflammatory process 
takes the adverse course and complicating [19-21]. 

We decided to see if the standard markers of 
inflammation, like ERS and WBC, which are widely 
used in everyday practice, may indicate what course 
shall take and whether pneumonia complicated by the 
development of effusion. WBC has an important role 
in the inflammatory response to infection and the 
release of pro- inflammatory cytokines [21]. In our 
study, there were significantly higher values of WBC 
in patients with effusion especially in patients with 
CPPE like in study of Kruger and associates [21]. We 
found that higher value of WBC than 20 x 10

9
 at 

admission at the clinic are meet in 25% of patients 
with CPPE because the patients with CPPE have a 
more severe clinical picture unlike patients with CAP 
without effusion and patients with UCPPE [1, 8].  

Patients with CPPE had average ERS in the 
first hour of 74.77 ± 27.3 mm/h and is significantly 
higher than the average value in the group with 
pneumonia without effusion (56.35 ± 28.6 mm/h), and 
the average value of the group with UCPPE (60.02 ± 
27.7 mm/h). Our result is the same as in growing 
number of studies, but just like WBC and ESR is a 
nonspecific marker that indicates not only the severity 
of the infection but increases in other types of 
inflammation [22, 23]. ERS is helpful in monitoring 
chronic inflammatory condition but does not benefit at 
monitoring responses to therapy in acute inflammatory 
conditions, such as acute infections [22].  

Unlike the previous two markers CRP is more 
beneficial in acute infections Our results show that the 
mean values of CRP (231.79 ± 112.2 mg/L) were 

significantly higher in the group with CPPE compared 
with the group with UCPPE (163.8 ± 147.9 mg/L) (p = 
0.000065), and especially compared with the group 
with CAP without effusion (139.48 ± 105.7 mg/L) (p = 
0.000004). Chalmers et al have reported an 
association of a low CRP level of >= 100 mg/l at the 
time of hospital admission with a reduced risk of 30- 
day mortality, need for mechanical ventilation and/or 
inotropic support, and complicated pneumonia [24]. 
Similar results are and Mira in their study published 
2008 in a group of patients hospitalised in intensive 
care unit [25].  

Eisenhut’s study from 2008 suggests that a 
persistently elevated or rising CRP level in a patients 
on the ICU should, therefore, alert the clinician not 
only to a potentially poor prognosis but also prompt a 
reassessment of the patients with a chest X- ray and 
chest ultrasound for the presence of an empyema that 
may require surgical evacuation [26]. Alveolar 
infiltrates with segment distribution and unilateral 
distribution of changes in the lung are associated with 
complicated parapneumonic effusion in the conducted 
study. Unlike them in patients with pneumonia usually 
meet mixed (also- interstitial infiltrate), according to 
infiltrate extensiveness diffuse distribution, and 
bilaterally distribution of changes in the lung.  

If you know that about 200 ml of pleural fluid 
is detectable on PA chest radiography whereas only 
50 ml fluid is detectable on a lateral film [8]. Chest 
radiography with lateral decubitus film in everyday 
practice is not realised. Very often there is a pleural 
effusion that classical chest radiography not 
visualises.  

Ultrasound is more accurate and more 
sensitive for estimable pleural fluid volume and aids 
thoracocentesis [8, 27, 28]. Ultrasound is also useful 
in showing separation and echogenicity (correlating 
with an exudate) and differentiates between the 
pleural fluid and thickening [8, 27, 28]. It is portable 
and position flexible [8]. So when we see segmental 
or lobar pneumonia without recording the effusion is 
necessary to consider and such a complication and 
make lung ultrasound. 

We can summarise that if we have a patient 
aged 60 years with a fever that lasts longer, elevated 
leukocyte, persisting elevated CRP and radiographic 
findings of segmental or lobar pneumonia should 
suspect to a parapneumonic effusion as a possible 
complication, especially CPPE.  

In conclusion, perhaps our study will help to 
clarify some contradictions that are associated with 
pneumonia and development of parapneumonic 
effusions, especially CPPE. But, proper analysis of 
clinical, laboratory and radiographic features, 
together, of patients with CAP, UCPPE and CPPE to 
prevent mismanagement of these patients, will reduce 
morbidity and mortality and help to define new 
diagnostic and therapeutic approaches. 
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Abstract  

AIM: The present study considers of the prevalence of heart failure (HF) in patients suffering from 
acute myocardial infarction (AMI) in the University Hospital Centre of Tirana (UHCT) “Mother 
Theresa”; the demographic and clinical characteristics of the sample during hospitalization; and the 
main predictors of heart failure occurrence inside the group of patients suffering an AMI.  

MATERIAL AND METHODS: During a period of study from 2013-2015 we studied demographic 
and clinical data from 587 consecutive patients presenting with AMI; Framingham criteria were 
adopted for classifying patients with HF upon admission.  

RESULTS: A Killip class ≥ 2 was the main diagnostic criterion of HF during hospitalisation. HF was 
identified in 156 patients (26.6%). The subgroup with HF had significant differences when 
compared with the other patients with regard to age, sex (male), heart rate upon admission, systolic 
blood pressure on admission, previous episodes of AMI, glycemia on admission, previous 
antihypertensive treatment, previous revascularization procedures, peripheral vascular disease, 
chronic renal disease, ejection fraction (EF), anemia, and atrial fibrillation presence. Independent 
predictors for HF occurrence in the logistic regression model were EF, previous revascularization, 
peripheral vascular disease, age, sex, previous AMI, systolic blood pressure upon admission, and 
anaemia.  

CONCLUSION: As a conclusion, HF seems to be a common occurrence after AMI, in spite of 
changes in the epidemiological profile of the acute coronary syndrome. An increase in the incidence 
is registered as well, parallel to a decrease in the mortality following AMI. Attention must be shown 
for highly risked subpopulations, aged persons, patients with the previous coronary disease, and 
concomitant conditions. 

 

Introduction 

 

Heart failure (HF) represents a syndrome due 
to structural or functional heart disorders, hampering 
the ability of this organ to sufficiently pump the blood. 
HF will be accompanied with a shorter life expectancy, 
as well as other important symptoms such as 
dyspnea, fluid retention, fatigue and malaise, that will 
severely worsen the quality of life [1]. Coronary 
disease is recognised as the main cause of mortality, 
approximating 20% of all deaths due to cardiovascular 
conditions in Europe [2]. An improvement in the 
treatment of AMI, especially following reperfusion 
therapies, and the increased mean longevity have 
contributed to an increase of survivals following AMI; 
the same is valid for patients with HF generally [3-7]. 

Almost half of the newly diagnosed patients with HF 
ageing less than 75 years are due to coronary artery 
disease; and 60% of the patients with HF have a 
positive history for AMI [8, 9].  

HF is a common complication in patients 
suffering AMI, causing higher costs of treatment and a 
poor prognosis. Systolic dysfunction of the left 
ventricle is the main cause of HF following an AMI. 
The reasons for HF development in the majority of 
patients following an AMI include the myocardial 
necrosis and the structural remodelling of the ventricle 
that pursues. The process of remodelling produces a 
rapid appearance in the immediate period post-AMI, 
with the process slowing down thereafter. Studies 
suggest a bimodal form of HF appearance; the first 
peak coincides with the hospitalisation, and the 
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second peak the fourth day after admission [10]. 

 HF symptoms are variable, and hardly might 
one foresee those that lead toward a “chronic” HF. 
Different factors such as recurrent ischemia, the 
extent of myocardial necrosis, the so-called “stunned 
myocardium”, ventricle remodelling, mechanical 
complications and “hibernating myocardium”, will all 
play a role in the emergence of systolic ventricular 
dysfunction post AMI, be it in the setting of a HF or 
lacking the clinical picture of a HF. In a US study of 
2002, it resulted that 20% of AMI patients showed the 
clinical picture of HF, with 9% having a later 
appearance [11]. A French study suggested that 38% 
of AMI patients had the signs of HF within the first five 
days after the infarction [12]. Several sources suggest 
a higher HF risk in aged people, patients positive for 
cardiac diseases and diabetes mellitus [13]. 
Predictors of an early developing of HF include aged 
patients, diabetes, previous cardiac symptoms; 
whereas predictors of a later developing HF include 
hypertensive disease, male sex, tachycardia and 
higher values of cardiac enzymes. It seems that HF is 
more frequent in anterior AMI when compared to other 
regions of the heart. 

 There is not much information with regard to 
the profile of the coronary disease, risk factors, 
treatment methods and their influence on the 
prognosis of an AMI [14]. In Albania, a transitional 
south-eastern European country, only a few studies 
have approached the issue. A previously published 
paper aimed towards the evaluation of the incidence, 
and of the predictors of HF, in a sample population of 
AMI patients [15].  

The present study aimed to assess the 
incidence of HF developing in patients with AMI 
admitted and treated in the Coronary Intensive Care 
Unit of the “Mother Theresa” University Hospital 
Centre of Tirana, Albania. 

 

 

Materials and Methods 

  

We studied the demographics and clinical 
characteristics of the AMI patients during their 
admission, as well as the predictors of HF. The 
present is a prospective study, including the 
demographic and clinical data of 587 consecutive 
patients suffering from AMI, from January 2013 till 
May 2015. Framingham criteria were applied for 
diagnosing patients with HF upon admission, and a 
Killip class ≥ 2 was the diagnostic criterion of HF 
during the period of hospitalisation, I a three-week 
follow-up period. Valvular, non-ischemic cardiopathy 
was excluded from the study group.  

 The data collection included age, gender, 
educational status, body height and weight, blood 

pressure, type of myocardial infarction (with ST 
elevation or in absence of the latter; STEMI vs. 
NSTEMI [ST Segment Elevation Myocardial 
Infarction]), localisation, HF complications and the 
medical treatment applied. Glycemia and lipid profile 
were performed during fasting. A thorough patient 
history regarding other risk factors for coronary 
disease (smoking, hypertension, diabetes, and 
dyslipidemia) and previous positive history for AMI 
was collected as well. 

 The study protocol was approved by the 
National Committee of Medical Ethics (No. of the 
protocol 092). 

 The statistical analysis of discrete (qualitative) 
variables was performed through presenting the 
variables in percentage; continuous variables were 
presented as a mean value ± standard deviation. 

Groups were compared to each other with a 
2
 test for 

discrete variables, and t-test for continuous variables. 
A logistic regression model was used to determine 
independent predictors of the HF developing in AMI 
patients.  

 

 

Results 

  

HF was identified in 156 patients (26.6%) of 
the entire sample group of AMI patients. 
Epidemiological and clinical characteristics of the 
group are summarised in Table 1.  

Table 1: Clinical and epidemiological characteristics of the 
patients recruited in the present study 

Variable HF present HF absent P value 

Socio-demographic profile 

Number of patients 156 431  
Age, years  69.4 ± 11.2 61.7 ± 11.6 0.001 
Sex, male, n (%) 97 (62.3) 355 (82.4) < 0.0001 
BMI, kg/m2 26.4±3.7 26.7±2.8 0.381 

Clinical findings on admission    
Heart rate on admission, bpm  80.16 ± 19.35 70.64 ± 11.13 < 0.001 
Systolic BP on admission, mmHg 119.6 ± 30.5 132.9 ± 24.2 0.001 
Blood glucose on admission, mg/dl 168.5 ± 83.2 143 ± 77.4 0.007 

AMI location    
Anterior, n (%) 112 (71.8) 190 (44.1) <0.0001 
Inferior, n (%) 38 (24.4) 192 (44.5) <0.0001 
Presence of STEMI, n (%) 114 (73) 338 (78.4) 0.141 
LVEF (%) 36.9 ± 9.1 57.2 ± 5.7 <0 .0001 
Previous MI, n (%) 34 (21.8) 29 (6.7) <0 .0001 
Previous HTN treatment, n (%) 55 (35.3) 278 (64.5%) 0.0031 
Previous MI, n (%) 34 (21.8) 29 (6.7) <0 .0001 
Previous PCI or CABG, n (%)  16 (10.3) 15 (3.5%) 0.012 

Coronary risk factors    
Smoking, n (%) 74 (47.4) 196 (45.5%) 0.054 
Diabetes, n (%) 52 (33.4) 142 (32.9) 0.114 
Dyslipidemia, n (%) 75 (48.1) 207 (48) 0.987 
Hypertension, n (%) 125 (80.1) 343 (79.6) 0.923 

Co-morbidity    
Chronic renal disease, n (%) 19 (12.2) 17 (4) 0.005 
Anemia, n (%) 29 (18.6) 34 (7.9) 0.003 
Peripheral vascular disease, n (%) 18 (11.5) 15 (3.5) 0.005 
AF occurrence, n (%) 13 (8.4) 8 (1.8) 0.003 

In-hospital medication    
Beta blockers, n (%) 56 (35.9) 292 (67.7) <0.0001 
ACEI or ARB, n (%) 113 (72.4) 315 (73.1) 0.916 
Digoxin, n (%) 7 (4.5) 4 (0.9) 0.036 
Statins, n (%) 134 (85.9) 380 (88.2) 0.876 

Diuretics, n (%) 127 (81.4) 31 (7.2) <0.0001 

Plus – minus values are means ±SD. HF – heart failure; BMI – body mass index; BP – 
blood pressure; MI – myocardial infarction; HTN – systemic arterial hypertension; PCI – 
percutaneous coronary intervention; CABG – coronary artery bypass surgery; LVEF – left 
ventricular ejection fraction; AMI – acute myocardial infarction; STEMI – ST-segment 
elevation myocardial infarction; AF – atrial fibrillation; ACEI – angiotensin-converting 
enzyme inhibitor; ARB – angiotensin receptor blocker. 
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 The subgroup of patients with HF showed 
significant differences from other patients when 
compared with regard to age, gender (male), heart 
rate on admission, systolic BP on admission, previous 
MI, glycemia on admission, previous antihypertensive 
treatment, previous coronary revascularization 
procedures, peripheral vascular disease, chronic renal 
disease, ejection fraction, as well as anemia and for 
the presence of atrial fibrillation. No significant 
differences were met with regard to the presence of 
hypertension (p = 0.923), diabetes (p = 0.114), 
dyslipidemia (p = 0.987), presence of STEMI (p = 
0.141), smoking habits (p = 0.054).  

Table 2: Multivariate analysis of the predictors of heart failure, 
in a group of patients with acute myocardial infarction 

Variable OR (95% CI) P value 

Age [years] 1.83 (1.25 – 3.16) 0.002 
Sex [male] 0.42 (0.23 – 0.76) 0.047 
Glycemia on admission 1.72 (0.78 – 3.71) 0.211 
Systolic BP [mmHg] on admission 0.87 (0.63 – 0.91) 0.032 
Ejection Fraction 4.78 (1.73 – 13.03) 0.001 
Previous MI 1.89 (1.12 – 4.03) 0.013 
Chronic renal disease 1.79 (0.82 – 3.94) 0.0384 
Peripheral vascular disease 2.14 (1.57 – 4.36) 0.027 
Previous PCI or CABG 3.84 (1.34 – 11.62) 0.0016 
Anemia 1.69 (1.37 – 2.85) 0.046 

CI – confidence interval; BP – blood pressure; MI – myocardial infarction; OR – odds ratio; 
PCI – percutaneous coronary intervention; CABG – coronary artery bypass surgery. 

 

 Significant differences in between the two 
subgroups (with / without HF) were seen with regard 
to the usage of diuretics, digoxin and beta-blockers. 
Table 2 represents the multivariate analysis for the 
predictors of the acute HF in AIM patients. 
Independent predictors for the HF developing in a 
logistic regression model were: ejection fraction, 
previous revascularization, peripheral vascular 
disease, age, gender, previous myocardial infarction, 
systolic BP on admission, and anaemia. The data are 
graphically represented in Figure 1 as well, focusing 
on the statistical significance of every independent 
predictor separately.  

 

Figure 1: Multivariate analysis of predictors of heart failure in acute 
myocardial infarction patients 

 

 

Discussion 

 

 HF incidence in our study resulted in 26.6%, 
whereas other large clinical studies have suggested 
somehow higher values up to 29.4% (GUSTO I, 

GUSTO IIb, GUSTO III and ASENT II) [16]. Registry 
values, including the VALIANT register, suggest 
figures from 20.4% up to 24.5% [11, 17]. Another 
large epidemiological study including the period 1970-
1999, found that 24% of the AIM cases presented HF 
[18]. There are a few studies in Albania regarding the 
factors that might lead to HF developing in the acute 
phase of AMI [15, 19]. In our present paper, as well as 
in the Framingham analysis, HF patients were older, 
they showed a male preponderance, a higher heart 
rate on admission, higher systolic BP values on 
admission, positive history for previous MI as well as 
higher glycemic values on admission, together with 
more antihypertensive drug usage, an increased 
presence of previous attempts to coronary 
revascularization, peripheral vascular disease, chronic 
renal disease and anemia, a lower ejection fraction 
and an increased occurrence of atrial fibrillation. 

 With regard to risk factors, the HF subgroup 
of patients differed only for the smoking habits. As of 
the in-patient or intra-hospital treatment, our HF 
subgroup differed significantly with the subgroup 
without HF, vis-à-vis digoxin, diuretics and beta-
blockers administration. Predictors for an early 
development of HF were older patients, diabetics, and 
people suffering from previous cardiac symptoms; 
whereas predictors for a late-onset HF were 
hypertensive disease, male gender, tachycardia and 
higher value of cardiac enzymes. HF was more 
frequent following anterior AMI when compared with 
other anatomic cardiac areas.  

 In our study, independent predictors of the HF 
developing in a logistic regression model were: 
ejection fraction value, previous revascularization 
procedures, peripheral vascular disease, age, gender, 
previous MI, systolic BP on admission and anaemia. 
The simultaneous presence of different risk factors 
and the clinical severity of AMI, together with a 
suboptimal medical care, will strongly influence the 
prognosis of the coronary disease. In Albania, there is 
as well a need for rehabilitation programs, let alone 
the necessity of a standardisation of interventions 
aiming at secondary prevention. Obviously, other 
studies are needed to clarify the importance of factors 
influencing the clinical profile of Albanian patients 
suffering an AMI, in order to optimise the quality of 
care within a coronary intensive care unit. 

In conclusion, in spite of a falling trend of 
mortality linked to myocardial infarction, HF still 
remains an important complication of the everyday 
cardiologic practice. In order to better organise 
prevention and optimal treatment for the HF, an 
increased attention is needed towards highly risked 
populations, especially aged persons, those with the 
previous coronary disease, and other concomitant 
medical conditions. As a conclusion, we might say 
that HF is a common occurrence following AMI, 
notwithstanding changes in the epidemiology of the 
acute coronary syndrome. In fact, an increased 
incidence of HF is being reported, parallel to a 
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decrease in the mortality from AMI. Further 
observations are needed to demonstrate the impact of 
newly marketed drugs in the HF frequency after an 
AMI episode so that all requirements of an evidence-
based medicine might be accomplished.  
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Abstract  

BACKGROUND: Alport syndrome is a genetic disease that progresses to chronic kidney failure, 
with X-linked, autosomal dominant or autosomal recessive type of inheritance. Women are 
generally carriers of the mutation and have a milder form of the disease. During pregnancy, they 
have an increased risk of impaired kidney function and preeclampsia. 

CASE PRESENTATION: A 27-year old woman, gravida 1, para 0, in her 23rd gestational week 
came to the outpatient unit of the University Clinic of Nephrology for the first time because of slowly 
progressing proteinuria and Alport syndrome. She was admitted to the gynaecological ward in her 
29th gw for proteinuria which increased from 3.8 g/day up to 20 g/day and the serum creatinine 
increased to 120- 150 micromol/l. She was delivered in the 30th gestational week due to obstetrical 
indications with a cesarian section and delivered a baby with a birth weight of 880 g. After delivery, 
proteinuria decreased to 2 g/d within 2 months and an angiotensin-converting enzyme inhibitor 
(ACEI) was started. Her second pregnancy, after 2 years, had an uneventful course and she 
delivered a healthy baby weighing 3000 g in the 39th week. Six months after the second delivery, 
her renal function remained normal and her proteinuria was 2 g/d.  

CONCLUSIONS: Pre-pregnancy counselling and frequent controls during pregnancy are necessary 
for women with Alport syndrome, as well as regular monitoring after delivery. Recent reports are 
more in favour of good pregnancy and nephrological outcomes in women with Alport syndrome 
when renal disease is not advanced. 

 

 

 

 

Introduction 

 

Alport syndrome is a genetic disease that 
progresses to chronic kidney failure and is 
characterised by persistent hematuria, proteinuria and 
progressive renal disease. It may be associated with 
hearing loss and ocular abnormalities

, 
but not all 

clinical characteristics are found in all.patients with 
Alport syndrome [1].  

It is associated with mutations in type IV 
collagen gene and may have an X-linked (mutation on 
COL4A5), autosomal dominant (mutation on COL4A3 
or COL4A4) or autosomal recessive type of 
inheritance (mutation on COL4A3 or COL4A4) [2]. 

Women are generally carriers of the mutation 
and have a milder form of the disease, with slow 
progression of the renal disease [3]. During 
pregnancy, they have an increased risk of impaired 
kidney function and preeclampsia [4]. There are only 
several case reports found in the literature on Alport 
syndrome and pregnancy. 

 

 

Case Presentation 

 

A 27-year old woman, gravida 1, para 0, in 
her 23

rd
 gestational week consulted at the outpatient 
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unit of the University Clinic of Nephrology in Skopje, 
Macedonia, for the first time, because of slowly 
progressive proteinuria.  

Her father was diagnosed with Alport 
syndrome with renal biopsy, had chronic kidney 
failure, was on a hemodialysis and died at the age of 
57. Her uncle also had Alport syndrome confirmed by 
biopsy and was on hemodialysis. The patient and her 
two sisters were diagnosed with Alport and renal 
biopsy was not done because of their positive family 
history. They were followed since their childhood for 
erythrocyturia and different levels of proteinuria, but 
with normal serum creatinine and no hypertension. 
Her older sister, who has only erythrocyturia and no 
proteinuria, had a successful pregnancy with a term 
birth of a child with slightly lower birthweight. Her 
younger sister has erythrocyturia and proteinuria 
above 4 g/d. Unfortunately, genetic analysis is not 
available in the country and was not done in our 
patient.  

Proteinuria was first registered in our patient 5 
years before her first pregnancy, at her age of 22 and 
was in the range of 0.4 – 0.8 g/d.  

 

First pregnancy  

When the patient consulted in the Department 
of Nephrology in the 23rd gw, she had higher serum 
creatinine for pregnancy, 89 micromol/l, and in the 
urine, there were 20-25 erythrocytes in the sediment - 
17% of which were dysmorphic. Her renal ultrasound 
revealed an ectopically placed right kidney and 
hypertrophy of her left kidney. She was started on 
Aspirin 100 mg from the onset of the pregnancy. The 
24-hour proteinuria was 0.6 g/dU and progressed over 
time, and hypoalbuminemia worsened. Her D-dimers 
in the 23rd gw were slightly increased and low-
molecular-weight heparin was started at a dose of 40 
g. 

In 26 the gw, intrauterine growth retardation 
(IUGR) was registered and the fetus was bio-
metrically equal to 23 rd gestational week. There was 
already an increased resistance index (RI) at the 
umbilical artery up to 0.71 and a verified notch in the 
left uterine artery. In the 29th gw, the fetus was bio-
metrically equal to 25th gw, with a notch in the right 
umbilical artery. Blood pressure was within normal.  

She was admitted to the gynaecological ward 
in her 29th gw for proteinuria which increased from 
3.8 g/day up to 20 g/day and the serum creatinine 
increased to 120- 150 micromoles/l. Her albumin was 
29-22 g/l and uric acid was 332 micromoles/l. Blood 
pressures increased up to 140/80 mm Hg and she 
was started on Methyldopa 500 mg and continued 
with 250 mg. She was started on a small dose of 
corticosteroids in order to stimulate lung maturation. 

She was delivered in the 30th gestational 
week due to obstetrical indications with a cesarian 

section and delivered a baby with a birth weight of 880 
g. The baby died within 7 days and autopsy showed 
that respiratory distress was the cause of death. 

After delivery, proteinuria decreased to 2 g/d 
within 2 months and angiotensin-converting enzyme 
inhibitor (ACEI) was started. Because of a persistent 
cough, she was switched to an angiotensin-receptor 
blocker (ARB), Losartan 25 mg/d and her proteinuria 
decreased to 0.8 g/d. Her blood pressure remained 
normal and serum creatinine was 70-83 micromol/l at 
the follow-up two years after delivery. 

 

Second pregnancy 

After two years of her first pregnancy, the 
patient became pregnant again, with a baseline 
proteinuria of 2 g/dU and serum creatinine 89 
micromol/l. Her second pregnancy was uneventful, 
with regular monthly checkups, her blood pressure 
was in normal range and her proteinuria increased 
from 2 g/d up to 3.5 g/d by the 39

th
 gestational week. 

Her serum albumin was 29 g/l at the 39
th
 gestational 

week and creatinine rose to 81 g/l. She delivered a 
healthy baby by cesarian section in her 39

th
 

gestational week. Six months after the second 
delivery, her renal function remained normal and her 
proteinuria was 2/d.  

 

 

Discussion  

 

Chronic kidney disease (CKD) used to be a 
contraindication for pregnancy. It is no longer 
considered to be so, yet if the kidney disease is in an 
advanced stage, it is more difficult for a patient to 
conceive and have a successful pregnancy [4].

 
In the 

management of CKD in pregnancy, it is more 
important to manage clinical features than to know the 
aetiology [5]. Intrauterine growth retardation and 
preterm birth, as well as the risk for worsened kidney 
disease, occur twice more often in pregnant women 
with the renal disease. The risk from decreased renal 
function in pregnancy should be considered 
separately from comorbidities that may aggravate the 
condition [6].

 
A case-control study has shown that 

when proteinuria is below 1 g/d, serum creatinine is 
below 110 micrograms/d, without hypertension, 
pregnancy did not have an adverse effect on long-
term kidney function [7].

 
 

Alport syndrome in women is generally a mild 
disease, but there is a wide variability of renal 
outcomes. It is suggested that in heterozygous 
females with Alport syndrome, inactivation of the X 
chromosome may be important for the severity of the 
disease. Tissue-specific distribution of an alternatively 
spliced COL4A5 isoform and non-random X 
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chromosome inactivation reflect phenotypic variation 
in heterozygous X-linked Alport syndrome [8].

 
 

In the first pregnancy, our patient had chronic 
kidney disease in stage 1 from the beginning of 
pregnancy (erythrocyturia, albuminuria). Her serum 
creatinine was within normal, proteinuria was below 1 
g/d and her blood pressure was normal so that an 
uneventful pregnancy was expected. Yet, worsening 
proteinuria and hypoalbuminemia were associated 
with intrauterine growth retardation and biometrically 
smaller fetus, and despite corticosteroids for lung 
maturation, and low-molecular weight protein 
prophylaxis, the fetus had birthweight of 880 g and 
died due to respiratory distress. In the following period 
after delivery, the patient was followed at regular 
intervals and proteinuria decreased due to ACEI. In 
her next pregnancy, proteinuria started from 2 g and 
at the end of the pregnancy it increased to 3.5 g/dU, 
yet it was not the reason for a pre-term delivery nor 
intrauterine growth retardation. After delivery, the 
patient's renal function did not deteriorate further.  

There are only several case reports on the 
outcomes of pregnancy in women with Alport 
syndrome. Previous reports showed that pregnancies 
in women with Alport syndrome ended with 
preeclampsia and worsened renal function. Matsuo 
described a case with higher proteinuria (1-2 g/d) and 
higher serum creatinine from the start of the 
pregnancy, which evolved into preeclampsia and 
worsened kidney function [9].

 
He speculated that 

preeclampsia is more frequent in women with Alport 
syndrome because type 4 collagen can be found in 
placental and renal vessels and in the case of a 
mutation in both sites, destruction may occur and a 
common antigen may be involved [10].

 
Still, the report 

by Matsubara showed that umbilical cord of a 
newborn from a mother with Alport had negative 
immunofluorescence staining for the alpha 5 chain of 
type IV collagen. A good pregnancy outcome is 
reported by Matsoubara [11, 12]

 
and Alessi [13].

 

Recent expert guidelines on Alport syndrome state 
that ACEI should be used between pregnancies 
because they are nephroprotective and that they 
would be beneficial for proteinuria, and other risk 
factors for renal failure progression in patients with 
Alport syndrome [14].  

The risk for preeclampsia and worsened renal 
disease is increased in pregnant women with Alport 
syndrome [15]. Recent reports present cases with 
more favourable outcomes in both autosomal 
dominant and recessive cases [16, 17]. 

Considering the outcomes of pregnancies in 
women with Alport syndrome, pre-pregnancy 
counselling and frequent controls during pregnancy 
are necessary, as well as regular monitoring after 
delivery. Prepregnancy counselling should include 
information for the parents on the risk for the 
syndrome in the child and offered a prenatal diagnosis 
in the fetus. Controls during pregnancy should be 

once monthly, once a week immediately after delivery 
and then once a month in the first six months, their 
frequency in the next period depending on the renal 
affection. Recent reports are more in favour of good 
outcomes of pregnancies in women with Alport 
syndrome when renal disease is not advanced.  
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Abstract  

BACKGROUND: Charcot-Marie-Tooth (CMT) disease is a hereditary disease with signs of chronic 
non-progressive motor-sensory neuropathy which is characterised by symmetric muscle atrophy 
and weakness of the distal portion of lower extremities.  

AIM: The aim is to present two cases with peroneal muscular atrophy, applied rehabilitation 
procedures and rehabilitation outcome. 

MATERIAL AND METHODS: Patient DR, aged 51, and patient KH, aged 78. Both patients had 
weakness and pronounced atrophy of the distal portion of lower extremities, numbness down the 
legs, contractures in the ankles and walking difficulties. Evaluation of patients included a clinical 
examination, Barthel Index, Time Up and Go test, measurement of the ankle range of motion, and a 
manual muscle test. On admission, the Barthel Index score was 60 in the first case, and 80 in the 
second. The rehabilitation program included exercise therapy with for lower extremity, occupational 
therapy, stationary bicycle riding, galvanic current, water exercises, and ankle-foot orthoses for both 
legs. 

RESULTS: The therapy applied had no significant changes in the clinical neurological status of the 
patients, but yet it provided some improvement in ankle contractures, better mobility, and a more 
stable gait. 

CONCLUSION: The application of rehabilitation procedures in patients with Charcot-Marie-Tooth 
disease can improve their functional status and walking stability. 

 

 

 

 

Introduction 

 

Charcot-Marie-Tooth (CMT) disease is the 
most common rare inherited neurological disorder with 
prevalence 1:2500. It represents a genetically 
heterogeneous group of symmetrical peripheral 
motor-sensory neuropathies sharing the same clinical 
phenotype characterised by distal limb muscle 
wasting and weakness, skeletal deformities, distal 
sensory loss and reduced deep tendon reflex [1], pes 
cavus or pes cavovarus, functional ankle instability 
and higher falls frequency [2]. The most frequent are 
demyelinating form (CMT 1) that is a result of the 
chronic progressive axonal degeneration and 

reinnervation with segmental demyelinisation; and 
axonal form (CMT 2) has electrodiagnostic findings 
more consistent with axonal loss involving the anterior 
horn cell of the spinal cord without evidence of 
segmental demyelination [3, 4]. They account for over 
70% of cases [4].  

These disorders are characterised by slowly 
progressive neuropathic processes involving the distal 
muscles with a highly variable severity and onset. 
Foot drop or steppage gate, foot pain secondary to 
foot deformity is also common [4]. The disease 
gradually progresses causing smaller or greater 
disability. Occasionally, there is also a weakness in 
the distal parts of the upper extremities. 
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Concerning the therapies, there is no 
pharmacology treatment [5]. The treatment 
procedures of such patients include rehabilitation, as 
well. Since muscle wasting and sensory disturbance 
are the main features of these syndromes, treatments 
aim to improve motor impairment and sensory 
disturbances [3] The rehabilitation processes are 
directed toward the prevention of contractures, 
maintenance of circulation, strengthening of the 
remaining unaffected muscles, improvement of gait, 
and improvement of quality of life [4, 6]. 

The aim is to present two patients with 
Charcot-Marie-Tooth (CMT) disease and the effects of 
the applied rehabilitation procedures. 

 

 

Material and Methods 

 

Design architecture: The proposed study was 
a report of two cases. The report was interventional 
with subjects acting as their own control. The 
comparison was made between the pre and post 
outcome measures. The follow up was made 3 
months later. 

Outcome measures: The outcome measures 
in this study included: clinical examination, 
measurement of active and passive ankle range of 
motion with goniometer, force capabilities were tested 
for dorsal and plantar flexor muscles according to the 
Medical Research Council 0-5 Scale (Manual Muscle 
Testing) by same clinician, functional parameters with 
Time Up and Go test (three timed tests of motor 
function were assessed to stand from the chair and 
walk 3 meters, turn on back, go back and sit on the 
chair) (7), 6 meters walking test (three timed tests of 
motor function were assessed including time taken to 
walk 6 meters at the participant's fastest and self-
selected speed), Barthel Index for assessing disability, 
Visual Analogue Scale (VAS) for low back pain.  

 

 

Cases Presentation 

 

Case 1 

Patient DR, aged 51. On admission, the 
patient complained of weakness in his extremities, 
more pronounced in lower parts, numbness down his 
arms and legs, occasional pain in lower back and in 
the back of his right hip. The disease started 4 years 
ago with weakness in the distal parts of extremities, 
more pronounced in lower extremities, with pains in 
his legs, walking difficulties, and fatigue. The following 
year, the patient was hospitalised at the Department 
of Neurology, where he was diagnosed with Charcot- 

Marie-Tooth type II disease. 

EMG of chronic neurogenic lesions of 
moderate to a severe degree, mainly in the distal limb 
muscles with combined characteristics, mainly axonal 
damage. Computed tomography of the brain showed 
normal findings. EEG: on the basis of proper brain 
activity, groups of high-volt and slow waves were 
registered bilaterally frontotemporal. 

Neuropsychological testing: the behavioural 
plan is dominated by depressive symptoms; the 
person is inhibited, hypersensitive, emotionally 
immature, and registers the phenomenon of fear and 
insecurity leading to a chronic anxiety condition. 

Patient environmental and social history: 
finished primary school, unemployed, the beneficiary 
of social assistance, unmarried, lives with his parents, 
suffers from epilepsy, and receives medical treatment 
with the table. Carbamazepine a 200 mg 2 x 1, table. 
Phenobarbital a 100 mg 1 x 1. 

 

Clinical examination on admission 

Normal posture of the spine, no tension in 
paravertebral muscles in the cervical and lumbar area. 
Neck movements are partly limited with pronounced 
latero flexion and rotation; movements in the lumbar 
area are easily restricted in all directions. 

Upper Extremities: postural tremor of fingers. 
Muscles with relatively preserved trophic. Active 
movements performed in all the joints to its full extent. 
Reduced rough motion force of both hands was 
noticed. Tendon reflexes give numerous bad 
responses, almost extinct. Superficial sensibility 
shows hand hyperesthesia. He uses his arms in 
everyday life. 

Lower Extremities: both feet have 
equinovalgus deformity, with thumbs flexed. There is 
a pronounced weakness of the below knee muscles, 
more pronounced in the left leg. The muscles of the 
calves with reduced tone. The patient maintained their 
posture by balancing. He performed active 
movements of the hips and knees in quite a limited 
extent, in the ankles plantar flexion on both sides is 10 
degrees, actively runs dorsal flexion in the partial 
volume due to muscle weakness (MMT 2), and 
passively it is minus 5 degrees to the left and 0 
degrees to the right. Patellar reflex with the bilaterally 
symmetric response, Achilles tendon reflex is 
extinguished on both sides. He has somewhat 
reduced sensitivity to touch of the knees down, more 
pronounced in his left leg. He stands on his toes, but 
cannot stand on his heels. His gait is without aids, a 
typical peroneal gait, on a large scale. 

Barthel Index score was 60 on admission. 
Time Up and Go test 11.7 sec. VAS for lumbal pain 
was 4. Walking time at a distance of 6 meters was 
9.02 sec. 
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Following procedures were applied during 
rehabilitation: exercise therapy with active exercises 
for hip and knee muscles (Fig. 1), passive exercises 
for foot muscles, stationary bike ride, occupational 
therapy, manual massage and galvanization of lower 
extremities. Infrared rays and diadynamic current (DF, 
CP, LP 6 minutes) were applied for low back pain. 
Two ankle-foot orthoses for both legs to limit ankle 
plantar flexion were prescribed.  

 

Figure 1: Active exercises for quadriceps 

 

Upon dismissal, the clinical findings of the 
patient indicated no significant improvement in the 
lower leg muscle strength, no changes in MMT, a 
slight improvement of the left ankle contracture, and 
dorsal flexion passive 0 degrees. The patient's gait 
was more stable with two ankle-foot orthoses. Barthel 
Index scores 60, Timed Up and Go test 10.3 sec. 
Walking time at a distance of 6 m. was 8.64 sec. The 
low back pain has disappeared - VAS was 0. 

Follow-up examinations after 3 months have 
shown that the clinical findings and the Barthel Index 
are the same as on discharge. The patient continued 
to exercise at home. 

 

Case 2 

Patient KH, aged 78. On admission, the 
patient complained of weakness in his lower 
extremities, numbness down legs, swelling and pain in 
his left ankle, difficulties when walking. The disease 
started some 38 years ago showing weakness in the 
distal portions of his lower extremities. He was 
examined by a neurologist in the regional hospital and 
diagnosed with Atrofia neural progressive. The muscle 
weakness was gradually developing 35 years ago; the 
patient was hospitalised at the University Department 
of Neurology, where the tests confirmed the diagnosis 
of Charcot-Marie-Tooth disease. 

EEG in favour of deficit dominant in the muscles of the 
lower extremities most pronounced in the small toe, 
and to a lesser extent at the m. tibialis and m. 

quadriceps femoris. There is a large reduction in 
motor units, while the remaining motor units show 
signs of hypertrophy. Findings of the upper extremities 
are within limited values. There is a reduced 
conduction n. peroneus and a great loss of motor 
axons. The upper extremity findings are in favour of 
segmental demyelination. 

The patient has been repeatedly subjected to 
spa-balneotherapy. He was admitted to our 
rehabilitation institution for the first time. Patient 
environmental and social history: completed higher 
education, retired, worked as a school teacher, suffers 
from arterial hypertension. 

 

Clinical examination on admission 

Upper Extremities: increased contours of the 
PIP and DIP joints on both hands are present; more 
pronounced in the DIP joints. Hand muscules have a 
slight hypertrophy corresponding to his age. The 
patient fully performs active movements in all of his 
joints. Superficial sensibility is normal. Tendon 
reflexes have weak response levels. Rough motion 
force of both hands is slightly reduced. He uses his 
hands in everyday life. 

Lower Extremities: Both feet are in the equine 
position. There is a small swelling in the left ankle, 
painless to palpation. The lower limbs have a 
pronounced hypotrophy and muscle hypotonia. The 
patient maintains his lower extremities in posture. He 
performs active movements in both hips and knees to 
the full extent, slightly slower, whereas his active 
movements are possible in ankles in traces only 
because of the pronounced muscle weakness (MMT 
1+), plantar flexion is mutually 10 degrees, active 
dorsal flexion is possible in traces minus 5 degrees 
left and minus 10 degrees to the right, and passive 
dorsal flexion is 0 st. Superficial sensibility is 
preserved. Tendon reflexes are extinguished. He 
stands on his toes, but not on his heels. He walks 
without walking aids, with a typical peroneal gait on 
both sides. 

Barthel Index scores 80 on admission. Time 
Up and Go Test 13.54 sec. Walking time at a distance 
of 6 meters was 9.99 sec. VAS for pain in his left 
ankle was 4. 

Following procedures were applied during 
rehabilitation: exercise therapy with active exercises 
for hip and knee muscles, passive exercises for foot 
muscles, stationary bicycle riding, and water exercises 
in the pool (Fig. 2), occupational therapy, manual 
massage and galvanization of lower extremities. 
Dyadinamic currents (DF, CP, LP 6 minutes) were 
applied for swelling and slight pain in the left ankle. 
Two ankle-foot orthoses for both legs to limit ankle 
plantar flexion were prescribed.  
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Figure 2: Water exercises for lower extremities in the pool 

 

Upon dismissal, the patient had subjective 
improvement, but the clinical findings of the patient 
indicated no significant improvement in the lower leg 
muscle strength, no changes in MMT, swelling 
decreased in the left ankle, no pain in the left ankle. 
The patient's gait was more stable with below-knee 
plastic orthoses. Barthel Index scores 80, Timed Up 
and Go test 12.3 sec. Walking time at a distance of 6 
m. was 9.14 sec.  

Follow-up examinations after 3 months have 
shown that the clinical findings and the Barthel Index 
are the same as on discharge. The patient continued 
to exercise at home. 

 

 

Discussion 

 

There are no effective drugs for therapeutic 
approach to Charcot-Marie-Tooth (CMT) disease at 
present [8]. Six RCTs compares the effect of oral 
ascorbic acid (1 to 4 grammes) and placebo treatment 
in CMT 1A. High-quality evidence indicates that 
ascorbic acid does not improve the course of CMT1A 
and outcomes in adults, as well as by low-quality 
evidence in children [5].  

Treatments are aimed at functional restoration 

of gait with an orthosis, exercises and surgery [9], and 
improvements in sensory disturbances and pain 
reduction [3, 9]. Rehabilitation is usually suggested by 
physicians, but only a few studies were performed in 
this field and some evidence confirmed the benefit 
deriving from physical therapy. The rehabilitation 
programs are heterogeneous, differ from therapist to 
therapist, should be tailored to the patients and may 
be changed from time to time. Moreover, usually, the 
patient is not able to define and quantify precisely the 
type of rehabilitation procedures [8]. It is a rare 
disease with published studies with case reports, or 
studies with small numbers of patients and that is why 
there is no high-quality evidence for suggested 
methods of rehabilitation.  

Carter GT, et al. believe that patients with 
Charcot-Marie-Tooth disease should be treated in a 
comprehensive multi-disciplinary ward in which a 
neurologist, physiatrist, orthopaedic surgeon, 
physiotherapist, occupational therapist and an 
orthopedist should be involved. Treatment should be 
aimed at achieving maximum independence and 
quality of life [6]. 

In an observational study of total 26 adult 
patients with CMT, the results suggested that gait 
parameters correlated with both dorsal- and plantar – 
flexors strength, whereas postural parameters 
correlated only with plantar-flexor strength. They 
concluded that improved knowledge of postural and 
gait capacities may constitute a basis to emphasise 
the corrections that should be enabled by 
rehabilitation exercises or orthotic devices [10]. Rose 
et al. in the group of 29 children and adolescents 
participants with CME reported moderate to severe 
bilateral functional ankle instability, reporting 
functional ankle instability significantly associated with 
cavus foot structure, female gender and impaired 
balance [2]. 

Padua L, et al in the observational survey 
study with 123 patients with CMT, showed that 
patients have physical and mental benefit from 
rehabilitation, but also perceived that do not perform 
the best rehabilitation program for their pathology. 
They concluded that there was a lack of consensus on 
rehabilitation tailored to CMT patients need and 
familiar/caregiver [8]. 

During rehabilitation, our patients received 
Achilles tendon stretching exercises, ankle extension 
exercises, preserved muscles strengthening, 
occupational exercises, and water exercises in the 
pool for the second patient. The applied therapy 
enabled patients a certain reduction in ankle 
contracture, improved mobility, and more stable gait. 

According to a systematic review, exercises 
may be beneficial to maintain strength and function for 
people with CMT. Significant effects described 
included improvements in strength, functional 
activities, and physiological adaptations the following 
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exercise. There was few studies available and 
moderate quality of evidence. The optimal exercise 
modality and intensity for people with CMT as well as 
the long-term of exercise remain unclear [11]. Foot 
extension exercises are recommended to prevent 
shortening of the Achilles tendon [12]. 

Both patients received electrotherapy with 
galvanic current for both lower extremities, 
longitudinally because of its excitatory effect, as well 
as dyadinamic currents for the lumbar pain of the first 
patient and for the left ankle pain of the second 
patient. After 10 days of dyadinamic current 
application, the patients had no pain.  

Some authors for rehabilitation of CMT 
patients recommended iontophoresis, electric 
stimulation (indirect and direct), dyadinamic currents 
(rhythm syncope), middle-frequency currents with 
alternative or constant regime with frequency from 
100 to 150 Hz, depth of 100%, as well as exercises, 
exercises in water, four-cell bath, paraffin therapy, 
healing mud therapy and manual massage [13]. 

In the previously published case report a 
patient with CMT after rehabilitation treatment with 
galvanic currents, exercise therapy, occupational 
therapy, orthopaedic devices (ankle- foot orthosis and 
a pair of crutches) achieved some improvement in 
mobility and gait [14]. 

On admission our patients walked with a 
typical peroneal gait, without walking aids, whereas on 
discharge, their gait was with two ankle-foot orthoses 
for limiting the ankle plantar flexion without walking 
aids. The mobility and gait were better, more stable 
then on admission.  

Special shoes with good ankles support may 
be necessary. Good evaluation of movements, 
application of ankle foot orthosis and training for its 
application is indispensable. Patients frequently need 
AFO orthosis for foot equines correction and gait 
improvement [12]. In the study of 7 Charcot-Marie-
Tooth type 1A patients, the use of anterior elastic 
ankle-foot orthoses improved walking economy by 
reducing the energy cost of walking per unit of 
distance, thus reflected a lower level of metabolic 
effort and improved mechanical efficiency in 
comparison with shoes only [15]. 

Some patients need under-elbow crutches or 
a stick to improving their gait stability, and only less 
than 5% of the patients need a wheelchair. It is 
desirable to educate the patients in relation to weight 
control because obesity makes difficulties in 
movement. Exercises should support the capacity of 
each individual patient. The majority of the Charcot-
Marie-Tooth patients remain physically active [16]. 
Adapted aids may be used occasionally to improve 
the activities of daily living and self-care. Wrist and 
hand orthoses are occasionally used. Professional 
occupational therapy important for employment and 
career may also be needed [16]. 

In a clinical study testing sensitivity of various 
scales in rehabilitation and lungs condition with 8 CMT 
patients compared to healthy persons, it was 
determined that all the rehabilitation measures were 
much worse with CMT patients than was the case with 
the healthy persons. Treatments with walking belts, 
extension exercises, respiratory exercises and 
proprioceptive exercises were carried out twice a 
week for a period of 8 weeks. After the treatment, 
there was a significant improvement in the movement 
range of the ankles and in the walking time at a 
distance of 6 meters. The authors concluded that 
patients should be treated at least 2 times a year 
because regression of outcome measures was 
determined after a 6-month period without exercises 
[17]. 

In the recently published survey of 44 patients 
with CMT disease, the qualitative content analysis 
revealed that personal factors such as fatigue, poor 
balance, muscle weakness, and pain were important 
barriers to physical activity behaviour. They concluded 
that understanding of these factors can guide health 
professionals to facilitate physical activity behaviour in 
this group of patients [18]. 

According to the systematic review larger 
randomised controlled trials are needed for any form 
of pharmacological intervention as well as for the form 
of physical intervention [3]. 

In conclusion, the application of rehabilitation 
procedures in patients with Charcot-Marie-Tooth 
disease can improve both their functional status and 
walking stability. Treatment decisions must be 
individualised and based upon a clear history, careful 
examination, and well-defined patient goals.  
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Abstract  

AIM: The aim of this publication is to present a case of CMV infection during pregnancy, with 
clinical manifestations of the development of microcephaly and simultaneous dilatation of the 3rd 
and 4th brain ventricle at 23 weeks gestation. This article discusses the role of ultrasound 
screening in the second trimester of pregnancy. 

CASE PRESENTATION: We present the case of a 25-year-old woman with the initials S.K. in her 
second pregnancy that came to our antenatal Consulting Centre. The first screening for blood 
count, blood group, biochemistry and serology showed results within the reference range. The 
patient came for a second comprehensive biochemical screening at 17 – 18 weeks gestation. The 
results showed the low genetic risk of congenital anomalies. Fetal morphology of the fetus was 
normal. S.K. came again for consultation at 22 weeks gestation in connection with the admittance 
of her first 3-year-old child to the hospital because of pneumonia. Serological tests of the child had 
shown elevated CMV titer - specific IgM. Then we made new serological tests of the patient and the 
results have shown that the patient was most likely infected by CMV primarily in the first trimester of 
pregnancy. After consulting about the risk of transmission of CMV to the fetus, the woman chose 
monthly ultrasound scans and refused amniocentesis. At 36 weeks gestation, in addition to the 
microcephaly already established, enlargement of the IV brain ventricle at the expense of 
underdevelopment of the cerebellum was noticed. Also, 2nd to 3rd stage of placenta maturity and 
low quantity of amniotic fluid was established. A male fetus of weight 2,890 g and height 50 cm was 
delivered.   The fetus was with skin petechiae and hepatosplenomegaly. Neurological examination 
showed no abnormalities. 

CONCLUSIONS: In the described case the time interval between infection and ultrasonic 
manifestations is more than 17 weeks. The long interval between infection and occurrence of 
ultrasound markers can be a good prediction sign, as it may reflect less aggressive viral infection 
than present in cases where similar ultrasound findings were obtained shortly after infection of the 
mother. 

 

Introduction 

 

The cytomegalovirus infection is caused by a 
DNA virus of the viral family known as herpes viruses. 
Presently, CMV can be encountered in every fourth 
woman in childbirth age [1]. Once in the body, the 
virus remains for a lifetime. Usually, the 
cytomegalovirus “sleeps” in the body and does not 
cause any damages [2]. However, when the immunity 
drops, in cases of frequent colds, stress situations and 
pregnancy, the virus becomes active [3]. It is 
important to note that infecting the fetus or the 
newborn infant can happen only with active virus 
infection. During pregnancy, the virus attacks the 

nervous system of the fetus which is connected with 
early miscarriages or with the development of a 
number of defects in the newborn infants, whereas 
20-30% of them die [4]. 

The low pathogenicity of the virus in the adult 
human body is sharply contrasting with the impact on 
the fetus which can cause serious damages. The 
harm for the fetus is even more serious when the 
mother has recently had a primary infection and has 
not developed any specific CMV antibodies. The 
clinical forms of fetal damages are: congenital 
cytomegalic infection acquired perinatal infection and 
acquired postnatal infection [5]. 

The focus of this publication is a case of CMV 
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infection during pregnancy which was clinically 
expressed with the development of microcephaly and 
simultaneous dilatation of the 3

-rd
 and 4

-th
 cerebral 

ventricle in the 23 g.w. This paper presents a 
discussion on the role of the ultrasound testing in the 
second trimester of pregnancy. 

 

Case Presentation 

 

The following is a description of the case of a 
25-year-old woman with the initials S.K. in her second 
pregnancy who came to our antenatal consulting 
centre. 

The first screening for blood count, blood 
group, biochemistry (ALAT, ASAT, creatine, urea, 
blood sugar) showed results within the reference 
range. Hbs Ag, HIV, Wasserman, IgG, IgM 
(toxoplasmosis), IgG, IgM (rubella), IgG, IgM (CMV) 
were negative. 

At that time the woman was at 6 – 7 weeks 
gestation.  Biochemical screening generally is done at 
12 – 13 weeks gestation showed results within the 
reference range (low risk of development of a baby 
with an abnormality, low risk of developing 
preeclampsia in the second half of pregnancy and low 
risk of premature birth). 

The patient came for a second 
comprehensive biochemical screening at 17 – 18 
weeks gestation. The results showed the low genetic 
risk of congenital anomalies. Fetal morphology of the 
fetus was normal. 

S.K. came again for consultation at 22 weeks 
gestation in connection with the admittance of her first 
3-year-old child to the hospital because of pneumonia. 
Serological tests of the child had shown elevated 
CMV titer - specific IgM. 

Then we made new serological tests of the 
patient and the results were as follows: CMV – 
specific IgG – 98; CMV – specific IgM – 2.1. It was 
then understood that the patient was most likely 
infected by CMV primarily in the first trimester of 
pregnancy. After consulting about the risk of 
transmission of CMV to the fetus the woman chose 
monthly ultrasound scans and refused amniocentesis. 

The results of all ultrasound scans were 
normal until that time. At 24 weeks gestation fetal 
brain ultrasound scan showed thalamic calcifications 
bilaterally, hyperechogenic foci in the right side of the 
ventricular wall, asymmetric ventriculomegaly > 10 
mm (Fig. 1). 

Similar changes were imaged at 28 weeks 
gestation and also cerebellar developmental delay 
was noticed. Also, hepatomegaly was found at 
otherwise eutrpophically developing a fetus. 

 

Figure 1: Fetal brain ultrasound scan at 24 weeks gestation 

 

After that patient, S.K. consented to do of 
amniocentesis as changes were already verified by 
ultrasound.  Amniotic fluid analysis detected that the 
fetus was positive for CMV (CMV – specific IgM titer 
was 68), thrombocytopenia – 46 g/l. Levels of fetal 
liver enzymes were normal. Following consultation on 
the possible consequences of CMV infection of the 
fetus, the parents chose to continue with the 
pregnancy. 

In the next ultrasound scanning to follow at 32 
weeks gestation not only cerebellar developmental 
delay was noticed, but also of the head as a whole 
(microcephaly). 

At 36 weeks gestation, in addition to the 
microcephaly already established, enlargement of the 
IV brain ventricle at the expense of underdevelopment 
of the cerebellum was noticed. Also, 2nd to 3rd stage 
of placenta maturity and low quantity of amniotic fluid 
was established (Fig. 2). 

 

Figure 2: Fetal brain ultrasound scan at 36 weeks gestation 

 

The patient was admitted to an obstetrics and 
gynaecology clinic for active monitoring. 
Cardiotocography was done on a daily basis. Upon 
the occurrence of two consecutive non-reactive NST 
and presence of late decelerations, a decision for 
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delivery was taken. Because of the relatively 
immature fetus and low pelvic score a caesarian 
section delivery was done. A male fetus of weight 
2,890 g and height 50 cm was delivered.   The fetus 
was with skin petechiae and hepatosplenomegaly. 
Neurological examination showed no abnormalities. 
Thrombocytopenia was confirmed (Hg 66 g/l). The 
newborn baby was treated with Acyclovir i.v. – 5 mg / 
g / 12 h for 6 weeks (Fig 3). 

 

Figure 3: A male fetus of weight 2,890 g and height 50 cm was 
delivered. The fetus was with skin petechiae and 
hepatosplenomegaly 

 

Presently, the baby is six-month-old, of 
normal neurological status and preserved hearing. 

 

 

Discussion 

 

CMV is the most common congenital viral 
infection and is the leading infectious cause of 
sensory deafness and cerebral mental retardation. 
The estimated risk of vertical transmission in the first 
trimester of pregnancy is 36-45%.  Ten % of infected 
newborn babies are symptomatic at birth and 15 % of 
asymptomatic newborn babies display developmental 
disorders later [6]. 

In the described case the time interval 
between infection and ultrasonic manifestations is 
more than 17 weeks. The long interval between 
infection and occurrence of ultrasound markers can 
be a good prediction sign, as it may reflect less 
aggressive viral infection than present in cases where 
similar ultrasound findings were obtained shortly after 
infection of the mother. 

This case shows that when there is suspicion 
of CMV and patients refuse invasive diagnostics 
(amniocentesis, cordocentesis), monthly ultrasound 
examinations are of exceptional crucial importance. 

According to world statistical data, more than 

80% of the population is infected with the virus. 
Presently, CMV is isolated in every fourth woman of 
childbearing age. Once this virus enters the body, it 
remains there for life [7]. 

Normally, the cytomegalovirus "sleeps" in the 
body and causes no harm. At fall of immunity, 
frequent colds, stress and pregnancy, the virus 
becomes active. It is important to note that infection of 
the fetus or neonate can take place only in an active 
viral infection. Only the test by DNA analysis clearly 
demonstrates active viral infection. 

The most serious complication caused by 
active cytomegalovirus infection during pregnancy is 
an infection of the fetus or neonate. In pregnancy, the 
virus affects the nervous system of the fetus which 
attributes to early miscarriage or development of a 
number of defects in neonate so that 20-30 % of them 
die [8]. 

Unfortunately, in practice congenital 
cytomegalovirus infection is not susceptible to 
treatment and therefore taking of preventive measures 
is required. In pregnant women, it is advisable to 
monitor and control the activity of the virus by 
screening in each trimester [9]. 

In conclusion, the overcoming of the CMV 
infection is possible through the administration of 
antiviral drugs. The purpose of such drugs is to 
suppress viral division (propagation) and to facilitate 
the passage of the virus from active phase to latent 
phase of viral rest, in which the virus is not able to 
infect and harm the body organs. 
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Abstract  

BACKGROUND: World statistical data show that a large number of individuals suffer from 
posttraumatic stress disorder (PTSD) after exposure to the intense traumatic event. PTSD can have 
a chronic course with enduring changes in the functioning of the person. 

CASE PRESENTATION: Here we report two adult individuals of different gender and education 
who were exposed to the extremely severe stressful event after which difficulties in psychological 
functioning developed. The first case we present is a 46-year-old man, with completed high 
education, divorced, father of two children, who lives with his parents, and is retired. Disorders 
appeared 20 years ago when he was exposed to extremely severe stressful events in war 
circumstances that included captivity, torture, and loss of fellow soldiers. The second case is a 50-
year-old female patient, with a university degree, professor of art, married, and mother of two 
children of whom the son died six years ago. She suffered from disorders after the sudden injury of 
her son that ended with his death. 

CONCLUSION: Posttraumatic stress disorder after the intense stress is a risk of development 
enduring personality changes with serious individual and social consequences. 

 

 

 

 

 

Introduction 

 

World statistical data show that a large 
number of individuals suffer from posttraumatic stress 
disorder (PTSD) after exposure to the intense 
traumatic event. PTSD can have a chronic course with 
enduring changes in functioning of the person [1]. 

It is considered that the majority of healthy 
individuals will not develop posttraumatic stress 
disorder; however, if the individual has experienced 
an extremely traumatizing event associated with 
violence and conflict situations such as war, 
concentration camp, rape, domestic violence, bullying 
during childhood, then the chances for development of 
this disorder are greater [2-6]. 

Literature data show that men tend to 
experience more traumatic events, but women more 
often develop stress-related disorder if they have 
been exposed to traumatic events such as family 
violence, loss of a child, rape, etc [7, 8].  

According to ICD 10, if psychological 
difficulties last for years after the survived traumatic 
event maladaptive forms of behaviour develop 
including distinct difficulties in social and personal 
functioning that lead to enduring personality changes 
[9]. 

The aim of this study was to present the 
influence of intense stressful event on the 
development of enduring personality changes after 
survived catastrophic event. 
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Case Presentation 

 

Here we report two adult individuals of 
different gender and education who were exposed to 
the extremely severe stressful event after which 
difficulties in psychological functioning developed. The 
diagnosis was made in line with the ICD 10, and the 
following diagnostic criteria were used: HAMA, HAMD, 
and clinical interview, psychological and social 
findings.  

The first case we present is a 46-year-old 
man, with completed high education, divorced, father 
of two children, who lives with his parents, and is 
retired. Disorders appeared 20 years ago when he 
was exposed to extremely severe stressful events in 
war circumstances that included captivity, torture, and 
loss of fellow soldiers. Within the course of the first 
years he developed posttraumatic stress disorder 
diagnosed and managed on an outpatient basis, and 
later several hospital stays in day hospital care have 
been recorded. Variable psychological difficulties with 
the gradual development of enduring personality 
changes have been observed along with a persistent 
feeling of insecurity, jeopardy, social inequality, 
withdrawal and marked work-related dysfunction.  

The second case is a 50-year-old female 
patient, with a university degree, professor of art, 
married, and mother of two children of whom the son 
died six years ago. She suffered from disorders after 
the sudden injury of her son that ended with his death. 
Within the course of the first month's acute stress 
reaction was noticed, which was later transformed into 
a posttraumatic stress disorder of chronic course and 
development of enduring personality changes. 

During the day hospital stay patients were 
treated with pharmacologic agents (SSRI anti-
depressive, anti-psychotic and psycho stabilising 
therapy), which showed a modest success, that is, 
reduction in the impulsive behaviour; sleep 
improvement and reduction in self-harmful behaviour. 
In addition to pharmacology therapy patients were 
treated with individual and group psychosocial therapy 
procedures but without significant success in their 
normal reintegration in their families, social and 
professional environment. 

 

 

Discussion 

 

Literature shows that PTSD most commonly 
develops in individuals who have been exposed to 
severe stress associated with violence when the lives 
of the victims or their close relatives or friends have 
been in jeopardy, or they have been threatened, 
tortured, molested, or suffered a sudden loss of a 

close family member or friend. Long-lasting difficulties 
might result in permanent maladaptive forms of 
behaviour [10]. These individuals have paranoid 
attitude towards the environment, a feeling of 
uncertainty, social withdrawal, work-related 
dysfunction, irritability, and they are prone to 
interpersonal conflicts, with a low threshold of 
tolerance for frustrating situations [1]. 

In conclusion, posttraumatic stress disorder 
after the intense stress is a risk of development 
enduring personality changes with serious individual 
and social consequences. 
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Abstract  

In the surgery of aortic valve replacement is always attempted, as much as possible, to implant the 
larger prosthesis with the mains goals to enhance the potential benefits, to minimise transvalvular 
gradient, decrease left ventricular size and avoid the phenomenon of patient-prosthesis mismatch. 
Implantation of an ideal prosthesis often it is not possible, due to a small aortic annulus. A variety of 
aortic annulus enlargement techniques is reported to avoid patient-prosthesis mismatch. We 
present the case that has submitted four three times open heart surgery. We used Manouguian 
technique to enlarge aortic anulus with excellent results during the fourth time of surgery. 

 

 

 

 

 

 

 

Introduction 

 

In the surgery of aortic valve replacement is 
always attempted, as much as possible, to implant the 
larger prosthesis with the mains goals to enhance the 
potential benefits, to minimise transvalvular gradient, 
decrease left ventricular size and avoid the 
phenomenon of patient-prosthesis mismatch. 
Implantation of an ideal prosthesis often it is not 
possible, due to a small aortic annulus. A variety of 
aortic annulus enlargement techniques is reported to 
avoid patient-prosthesis mismatch. We present the 
case that has submitted four three times open heart 
surgery. We used Manouguian technique to enlarge 
aortic annulus with excellent results during the fourth 
time of surgery.  

 

Case Presentation 

 

Patient Z.M. 52 years old was admitted to our 
service with the diagnosis: Status post replacement of 
mitral and aortic valve, dysfunction of the aortic 

prosthetic valve, heart failure NYHA III-IV. 

The patient was operated three times: 1990- 
open mitral commissurotomy for rheumatic valvular 
disease, 1997 mitral and aortic valve replacement with 
a mechanical prosthesis, 2004 replacement of aortic 
prosthesis for prosthetic dysfunction.  

The patient at admission had the prosthesis 
Sorin Nr.19 in the aortal position. The 
echocardiographic data present normal function and 
diameters of left ventricle, while mean aortic trans-
prosthetic gradient was 70 mmHg. The mobility of 
prosthetic leaflets was normal. There were no data for 
prosthetic panus or thrombus. There was a normal 
function of the mitral prosthesis. The patient was in 
NYHA III clinical status. It was clear that the main 
problem was the patient-prosthesis mismatch. The 
patient was in severe patient – prosthesis mismatch. 
The calculated indexed effective orifice area was 0.64 
cm^2/m^2.

  

In these circumstances, it was established the 
indication for redo surgery to resolve the problem of 
patient - prosthesis mismatch. The patient underwent 
routine preoperative examinations to be prepared for 
intervention. 
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Intervention was performed through median 
sternotomy with standard cardiopulmonary bypass 

and systemic hypothermia to 32C. An oblique 
aortotomy was performed and myocardial protection 
was provided by intermittent antegrade 
cristaloidcardioplegia delivered directly into the 
coronary ostia. We have inspected carefully the 
prosthesis and there was no panus or thrombus near 
the prosthesis. In these conditions, we decided that 
the best solution was the replacement of the 
prosthesis with a new one and in the same time doing 
enlargement of the aortic annulus. After removing the 
old prosthesis, aortic annulus enlargement was done 
using Manouguian technique [1]. Aortotomy was 
extended through annulus into the fibrous trigone 
between the noncoronary cusp and the left coronary 
cusp to the subaortic curtain and anterior mitral valve 
leaflet. This defect was closed using the synthetic 
Teflon patch.  

 

Figure 1: Schematic Manouguian Technique 

 

We implanted SJM prosthesis Nr 21. Aortic 
cross-clamping time was 110 minutes. 
Cardiopulmonary bypass time was 130 minutes. The 
patient did the usual postoperative course as standard 
aortic valve replacement.  

 

Figure 2: Photo during intervention 

 

 

 Discussion 

 

Rahimtola et al [2] presented for the first time 
since 1978 the issue of prosthesis - patient mismatch 
which is defined as a condition in which the effective 

surface of the prosthesis is less than that of the 
normal patient valve. 

The most accurate and used a parameter to 
define patient - prosthesis mismatch (PPM) actually is 
the indexed prosthetic effective orifice area (iEOA) 
that is the ratio of the orifice area of the prosthesis 
(EOA) with the patient's body surface area (BSA). 
Based on these values EOAi ≤ 0.85 cm^2/m^2 is 
regarded as the threshold for the occurrence of PPM 
to continue with moderate PPM when iEOA value is 
between 0.65 cm^2/m^2-0.85 cm^2/m^2 and severe 
when iEOA < 0.65 cm^2/m^2. The patient-prosthesis 
mismatch is common phenomenon during aortic valve 
replacement. The reported incidence varies 2-11 % 
[3]. 

There are four ways to resolve the problem of 
mismatch: implantation of the stentless prosthesis, 
homograft, autograft and aortic annulus enlargement 
(AAE) [1, 4-6].

 

The first three are associated with an 
increased operative mortality and morbidity [3]. Aortic 
annulus enlargement remains the more simple and 
reproducible surgical procedure to avoid this 
phenomenon.  

Aortic annulus enlargement is an additional 
surgical procedure and it is performed in an 
anatomical area with high risk of bleeding. These facts 
have provoked the debate about the impact of this 
procedure on the early results of aortic valve surgery. 

Aortic annulus enlargement procedure [7, 8] 
does not affect negatively early results of aortic valve 
surgery in terms of hospital mortality and morbidity 
even while, due to the complexity of the procedure, 
cross-clamping and cardiopulmonary bypass times 
are relatively longer than in standard aortic valve 
replacement. In this context Coutinho et al [7] 
recommend strongly the necessity to involve the aortic 
annulus enlargement procedure as part of operating 
strategy whenever is necessary during aortic valve 
replacement in patients with small aortic annulus. 
These suggestions are supported by other authors 
with a smaller contingent of patients operated that 
have realised aortic annulus enlargement [9, 10]. 

There are authors that analysing their results 
report higher mortality and morbidity in the group with 
AAE. They criticise the routine use of the aortic 
annulus enlargement and recommend being careful in 
the management of patient –prosthesis mismatch [11]. 

Mayo Clinic presented one of the largest 
studies where are involved 2366 patients in which 
10.5 % of patients have been the subject of aortic 
annulus enlargement during aortic valve replacement. 
This study shows that the small number of a 
prosthesis implanted is an independent important risk 
factor in the early operative results while the aortic 
annulus enlargement procedure does not influence 
perioperative mortality and morbidity [12]. 
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The accurate indications for AAE in the 
contingent of patients who are at risk to show to have 
postoperative patient-prosthesis mismatch improved 
significantly results of aortic valve surgery. Peterson 
et al report that in the modern era AAE is importantly 
improved. They present a comparison between two 
large groups of patients operated different periods find 
out a significant decline in hospital mortality from 7.5 
to 3 % respectively for the periods 1995-2000 and 
2001-2005 [13]. Aortic annulus enlargement, in a 
multifactorial analysis, is not a risk factor in aortic 
valve surgery and is recommended to be performed 
specifically in separate contingents of patients as in 
young patients and in those with reduced function of 
the left ventricle. 

In our case, the early and late results of aortic 
annulus enlargement demonstrate effective solution of 
patient - prosthesis mismatch. The iEOA is 0.84 
cm^2/m^2. The aortic cross-clamping and 
cardiopulmonary bypass time were longer in 
comparison with standard aortic valve replacement 
but the patient did very good postoperative period. We 
had no excessive bleeding and usual respiratory 
assistance, intensive care unit and postoperative 
hospital stay in comparison with standard aortic valve 
replacement. The early postoperative period was very 
good. The patient is in very good health after hospital 
discharge. She is in NYHA class I and does normal 
life for her age. 

Manouguian technique is used successfully in 
a significant number of patients operated in our 
service, but this is not the topic of this presentation. 
This fact encourages us to involve the aortic annulus 
enlargement procedure in patient with high risk of 
patient - prosthesis mismatch, during aortic valve 
replacement. 

 In conclusion, aortic annulus enlargement 
during aortic valve replacement according to 
Manouguian is a safe technique that solves the 
problem of patient- prosthesis mismatch. 

 

 

References  

1. Manouguian S, Seybold-Epting W. Patch enlargement of the 
aortic valve ring by extending the aortic incision to the anterior 
mitral leaflet. J Thorac Cardiovasc Surg. 1979;78:402—12. 
PMid:470420 

2. Rahimtoola SH. The problem of valve prosthesis—patient 
mismatch. Circulation. 1978;58:20—4. 
http://dx.doi.org/10.1161/01.CIR.58.1.20 PMid:348341 

 

3. Pibarot P, Dumesnil JG. Prosthesis-patient mismatch: definition, 
clinical impact, and prevention. Heart. 2006;92:1022–1029. 
http://dx.doi.org/10.1136/hrt.2005.067363 PMid:16251232 
PMCid:PMC1861088 

 

4. Nu-ez L, Gil Aguado M, Pinto GA, Larrea JL. Enlargement of the 
Aortic Annulus by Resecting the Commissure Between the Left and 
Noncoronary Cusps. Tex Heart Inst J. 1983; 10(3): 301–303. 

 

5. Nicks R, Cartmill T, Bernstein L. Hypoplasia of the aortic root: 
the problem of aortic valve replacement. Thorax. 1970;25:339—46.  

http://dx.doi.org/10.1136/thx.25.3.339 PMid:5452289 
PMCid:PMC472719 

6. Kinsley RH, Antunes MJ. Enlargement of the narrow aortic root 
and oblique insertion of a St. Jude prosthesis. Br Heart J. 
1983;50:330—2. http://dx.doi.org/10.1136/hrt.50.4.330 
PMid:6626394 PMCid:PMC481419 

 

7. Coutinho GF, Correia PM, Paupe´rio G, De Oliveira F, Antunes 
MJ. Aortic root enlargement does not increase the surgical risk and 
short-term patient outcome? European Journal of Cardio-thoracic 
Surgery. 2011;40: 441—447. 
http://dx.doi.org/10.1016/j.ejcts.2010.11.064 

 

8. Castro LJ, Arcidi MJ, Fisher AL, Gaudiani VA. Routine 
enlargement of the small aortic root: a preventive strategy to 
minimize mismatch. Ann Thorac Surg. 2002;74:31—6. 
http://dx.doi.org/10.1016/S0003-4975(02)03680-9 

 

9. St. Rammos K, Ketikoglou DG, Koullias GJ, Tsomkopoulos SG, 
Rammos CK, Argyrakis NP. The Nicks–Nunez posterior 
enlargement in the small aortic annulus:immediate–intermediate 
results. Interactive CardioVascular and Thoracic Surgery. 2006; 
5:749–754. http://dx.doi.org/10.1510/icvts.2006.136457 
PMid:17670704 

 

10. Srivastava DK, Sanki P, Bhattacharya S, Siddique JV. Strategy 
to avoid patient-prosthesis mismatch: aortic root enlargement. 
Asian Cardiovasc Thorac Ann. 2014;22(2):137-41. 
http://dx.doi.org/10.1177/0218492312469117 PMid:24585782 

 

11. LaPar DJ, Ailawadi G, Bhamidipati CM, Stukenborg G, Crosby 
IK, Kern JA, Kron IL. Small Prosthesis Size in Aortic Valve 
Replacement Does Not Affect Mortality. Ann Thorac Surg. 
2011;92:880-888. 
http://dx.doi.org/10.1016/j.athoracsur.2011.04.105 PMid:21871273 
PMCid:PMC3260881 

 

12. Dhareshwar J, Sundt TM 3rd, Dearani JA, Schaff HV, Cook DJ, 
Orszulak TA. Aortic root enlargement: what are the operative risks? 
J Thorac Cardiovasc Surg. 2007;134(4):916-24. 
http://dx.doi.org/10.1016/j.jtcvs.2007.01.097 PMid:17903507 

 

13. Peterson MD, Borger MA, Feindel CM, David TE. Aortic 
Annular Enlargement During Aortic Valve Replacement: Improving 
Results with Time. Ann Thorac Surg. 2007;83:2044 –9. 
http://dx.doi.org/10.1016/j.athoracsur.2007.01.059 PMid:17532393 

 

 

http://dx.doi.org/10.1161/01.CIR.58.1.20
http://dx.doi.org/10.1136/hrt.2005.067363
http://dx.doi.org/10.1136/thx.25.3.339
http://dx.doi.org/10.1136/hrt.50.4.330
http://dx.doi.org/10.1016/j.ejcts.2010.11.064
http://dx.doi.org/10.1016/S0003-4975(02)03680-9
http://dx.doi.org/10.1510/icvts.2006.136457
http://dx.doi.org/10.1177/0218492312469117
http://dx.doi.org/10.1016/j.athoracsur.2011.04.105
http://dx.doi.org/10.1016/j.jtcvs.2007.01.097
http://dx.doi.org/10.1016/j.athoracsur.2007.01.059


 

 

_______________________________________________________________________________________________________________________________ 

  458                                                                                                                                                                                                                     http://www.mjms.mk/ 
http://www.id-press.eu/mjms/ 

 

ID Design 2012/DOOEL Skopje, Republic of Macedonia 
Open Access Macedonian Journal of Medical Sciences. 2016 Sep 15; 4(3):458-460. 
http://dx.doi.org/10.3889/oamjms.2016.097 
eISSN: 1857-9655 
Brief Communication 

  

 

 

 
Mental Health Legislation and Involuntary Hospitalization in the 
Republic of Macedonia 
 
 
Nensi Manuševa

1*
, Slavica Arsova

1
, Silvana Markovska-Simoska

2
, Antoni Novotni

1
, Branislav Stefanovski

1
, Marija Raleva

1
 

 
1
University Psychiatry Clinic, Psychophysiology, Faculty of Medicine, Ss Cyril and Methodius University of Skopje, Skopje, 

Republic of Macedonia; 
2
Division of Neuroinformatics, Research Center for Energy, Informatics and Materials, Macedonian 

Academy of Sciences and Arts, Skopje, Republic of Macedonia 
 
 

Citation: Manuševa M, Arsova S, Markovska-Simoska S, 
Novotni A, Stefanovski B, Raleva M. Mental Health 
Legislation and Involuntary Hospitalization in the Republic 
of Macedonia. Open Access Maced J Med Sci. 2016 Sep 
15; 4(3):458-460. 
http://dx.doi.org/10.3889/oamjms.2016.097 

Keywords: mental health; legislation; psychiatry; 
involuntary hospitalisation; patient rights. 

*Correspondence: Nensi Manuševa, MD. University 
Psychiatry Clinic, Psychophysiology, Faculty of Medicine, 
Ss Cyril and Methodius University of Skopje, Skopje, 
Republic of Macedonia. E-mail: nensi.man@gmail.com 

Received: 11-Aug-2016; Revised: 15-Aug-2016; 
Accepted: 16-Aug-2016; Online first: 01-Sep-2016 

Copyright: © 2016 Nensi Manuševa, Slavica Arsova, 
Silvana Markovska-Simoska, Antoni Novotni, Branislav 
Stefanovski, Marija Raleva. This is an open-access article 
distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, provided the 
original author and source are credited. 

Competing Interests: The authors have declared that no 
competing interests exist. 

 

 

 

 

Abstract  

As psychiatrists, we are often obliged to provide non-consensual treatment. This institute comprises 
the rights of the patients with mental health disorders. The aim of this paper is to explain the 
contemporary mental health legislation in our country the Republic of Macedonia and the problems 
with the implementation of involuntary hospitalisation. This could be overcome with close 
cooperation between the judicial and health care system. 

 

 

 

 

 

 

 

 

 

Introduction 

 

Psychiatrists are often confronted with the 
problem of non-consensual treatment when patients 
with severe mental illnesses have to be hospitalised 
against their will. There is always a controversy as to 
whether compulsory treatment reduces their right for 
equality and freedom to decide. We would like to 
emphasise that if something is compulsory you must 
do it or accept it because it is the law or because 
someone in a position of authority says you must. This 
is important especially in the last several decades with 
the processes of deinstitutionalization and downsizing 
of large psychiatric hospitals and establishment of 
alternative community services [1].  

Involuntary treatment is, therefore, the 'last 
resort'. The second question that arises does this 
treatment improves the clinical outcome and social 

functioning of that patient. Given the widespread use 
of such powers, it is important to assess the effects of 
this type of legislation [2]. That is why in several 
European countries these dilemmas are well 
understood and analysed [3, 4].  

Besides the meaning of this institute, taking 
into practice the involuntary hospital treatment has 
several disadvantages that are the result of actual law 
regulations in our county.  

 

 

Mental Health Reforms in the Republic of 
Macedonia 

 

 After declaring the independence in 1991 the 
Republic of Macedonia (RM) has adopted an 
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extensive set of legal reforms and many of them were 
concerned with and address distinct aspects of 
providing appropriate health care for the population. 
Also signed and ratified were several international 
instruments like Convention against torture and other 
cruel, inhuman or degrading treatments or punishment 
[5]. The Parliament of RM enacted National Mental 
Health Policy on October 13

th,
 2005 [6]. It includes 

several components such as developing community 
mental health services and downsizing large mental 
health hospitals and also developing a mental health 
component in primary health care. This document also 
addresses issues as providing access to mental 
health care including the least restrictive care and 
rights of mental health service consumers, family 
members and caregivers. It covers competency, 
capacity and guardianship issues for people with 
mental illness, especially voluntary and involuntary 
treatment with mechanisms to oversee involuntary 
admission and treatment practices, also Law 
enforcement and other judicial system issues for 
people with mental illness. Regular inspections and 
complaints processes are reviewed by a national 
human right review body. There are some disparities 
in practising some of them mainly because there is an 
unjustified delay in legislating compulsory 
hospitalisation in our country although 4% of all 
admissions to community-based inpatient psychiatric 
units and 4% of all admissions to mental hospitals 
were involuntary [6].  

  We need to mention the National Program for 
the treatment of people with mental disorders with 
Law on Mental Health [7] and Strategy for Mental 
Health promotion in the RM 2005-2012 that offers 
improvement with decentralisation of mental health 
care in community mental care centres distributed in 
various parts of the country. Currently, there are eight 
Centers that work on re-socialization and re-
integration into society of the mentally ill persons [8].  

  

 

The manner of hospitalisation can be 
voluntary or forced 

  

 Pursuant to the Law on non-litigation 
procedure when a person is admitted with their 
consent they should submit a statement in written in 
front of two adult witnesses who are not employed in 
the public health institution and are not relatives of the 
person that is being hospitalised [9]. In cases where 
imminent and very likely danger is present when the 
patient with mental disorder is to harm him/herself or 
others and/or the surroundings (aggressive or suicidal 
behaviour etc.) and the patient is not willing to accept 
the treatment or is not in a position to comprehend the 
need for treatment, involuntary/or non-consensual 
treatment could be performed. The compulsory 
treatment is permitted only when the clear benefit 

from the treatment is obvious and solely alternative for 
treatment. Also, immobilisation in psychiatric hospitals 
is with special protocols that are applied, which has 
elaborated the policy and the rules for restriction 
measures (immobilisation) of patients and the means 
which may be used [10].  

 In our country, there is a clear legal process in 
accordance with the international standards that 
regulates detention and medical treatment without 
their consent. It is regulated by the provisions of the 
articles 58 and 59 from the Non-litigation law. Criteria 
for detention and treatment are the presence of 
mental illness and aggressive or suicidal behaviour 
and the Court decides when the mentally ill person 
should be deprived the right for freedom of movement 
and contacting the surrounding environment.  

 When mental health organisation is to treat 
mentally ill patient without their consent or without a 
Court order the public health organisation is obliged to 
inform the regional Court in 48 hours. The Court is 
obliged to appoint two independent doctors one of 
them specialised in psychiatry, and the examination is 
performed in the stationary institution in which the 
treatment is provided. Then after the medical 
examination and expertise the Court is obliged to 
examine the circumstances and to provide the 
decision in the next 72 hours.  

 

 

Discussion  

  

Post-independence law reforms in R. 
Macedonia provide substantial and procedural 
protection of rights of the patients [11, 12] with mental 
disorders and they are generally in line with 
international best practices. The Republic of 
Macedonia has had a mental health policy and mental 
health legislation since 2005. There is a national 
human right review body which performs regular 
inspections and reviews complaints processes. But, 
there are some disparities in practicing these laws 
mainly because there is unjustified delay in legislating 
compulsory hospitalization in our country, especially 
the provisions from the article 59 par.2 of the Non-
litigation law that are not fully implemented, mainly 
due to the difficulties in its implementation (or non-
implementation) of this provision, because there are 
no (or only in rare cases) two adult witnesses that 
fulfill the legally binding pre-conditions. Still, there is a 
need for standardisation of the rules and regulations 
for involuntary admission [13], implementation of 
guidelines [14] and research in this field [15] and also 
close cooperation between the judicial and health care 
system.  
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Abstract  

AIM: The aim of this study was to analyze the cytotoxicity of ciprofloxacin (CIP) loaded on chitosan 
bioactive glass scaffold on human periodontal ligament stem cells (PLSCs) in vitro. 

MATERIALS AND METHODS: PLSCs obtained from human third molars, cultures treated with 
medium containing 15 x 15 mm chitosan/bioactive glass scaffolds without/with different 
concentration 0, 5, 10, and 20 % of CIP. A total of 15 x 10^3 cells were plated in 6 well plates. The 
attached cells of each group were harvested from the plates after 1, 4 and 8 days of culture to 
detect the viability of cells. The cell number was determined using a hemocytometer and the trypan 
blue dye-exclusion assay. Data was analyzed using normality using Shapiro-Wilk test. 
Comparisons between groups were made using One-way ANOVA complemented by Tukey's test. 

RESULTS: When comparing the proliferation rate of cells in the four groups, no statistically 
significant difference was found (P = 0.633). With regards to cell viability, no statistical difference 
was found between the 0, 5, and 10 % CIP concentrations, while the 20 % CIP concentration 
demonstrated the least viability with a high statistically significant difference (P = 0.003). 

CONCLUSION: Twenty percentages CIP demonstrated the least proliferation rate and viability. 

 

 

 

 

 

 

 

Introduction 

 

Periodontitis is a complex disease which 
occurs when environmental and bacterial factors with 
allelic variants of multiple genes act synergistically to 
increase or decrease the likelihood of developing a 
disease [1]. Dental pathogens are not planktonic but 
form complex communities called biofilms that cause 
chronic infections by resisting antibiotic treatments 
and killing by the host immune system [2]. 

Aggressive periodontitis (AgP) is a type of 

periodontal diseases that causes rapid destruction of 
the periodontal attachment apparatus and the 
supporting alveolar bone. The familial nature of AgP 
has led to speculation that a major gene defect is 
responsible for its transmission and many genetic 
disorders are associated with AgP such as Papillon 
Lefevre syndrome and Down syndrome [1]. Patients 
with AgP often present with limited microbial deposits 
that seem inconsistent with the severity of tissue 
destruction but often have elevated levels of 
Aggregatibacter actinomycetemcomitans (Aa), that 
possess variety of virulence factors that can impair 
PMNL's function and potentiate the disease process 
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[3] and does not respond to mechanical therapy alone 
as these pathogens have been found to be invasive 
and re-infect the pocket. Thus, augmenting 
mechanical therapy with antibiotics should be used to 
eliminate the pathogens left in the tissues [4]. 

Many clinical studies and systematic reviews 
have attested to the beneficial effects of using 
systemic as well as local antibiotics as an adjunctive 
therapy to mechanical scaling and root planning in 
terms of pocket reduction and attachment gain, and 
these effects are more pronounced in AgP patients. 
However, it has been reported that the benefits of 
systemic antibiotics administrated in periodontal 
therapy should be balanced against the possible side 
effects of the repeated use of these antibiotics in 
treating periodontal diseases, and that in comparison 
to systemic antibiotics, the application of 
antimicrobials by sustained-delivery devices may offer 
a better pocket depth reduction and gain in 
attachment level without the side effects seen in 
systemic antibiotics [5]. 

It has been found that both systemic 
antibiotics and topical chlorhexidine in patients with 
AgP did not reduce the percentage of invaded 
epithelial cells, which points out the fact that 
intracellular reservoirs of bacteria exist and may lead 
to disease recurrence and/or refractory treatment in 
these patients. This invasion might cause the bacteria 
to withstand systemic antibiotic treatment [6].  

Porous three-dimensional scaffolds have the 
ability to attach to cells and allow their proliferation [7]. 
Chitosan (C), a deacetylation derivative of chitin has 
gained much attention as a functional material for 
biomedical applications due to its non-antigenicity, 
biocompatibility and the ability to support cell 
attachment and proliferation [7]. It is a potential 
candidate for targeting antibiotic resistant 
microorganism due to a broad spectrum of 
antimicrobial activity [8]. Bioactive glasses (G) are 
ideal candidates for regeneration and the 
incorporation of these glasses into a chitosan scaffold 
have been shown to provide a backbone for the 
scaffold [9]. Ciprofloxacin (CIP), a fluoroquinone is 
more effective against gram-negative bacteria, 
particularly Aa [10]. It is the only antibiotic used in 
periodontal therapy to which all strains of Aa are 
susceptible [11]. CIP level in the gingival crevicular 
fluid was also demonstrated to be significantly higher 
than in serum [12]. Antibiotics loaded on scaffolds and 
released into the periodontal pocket should not be 
toxic to the living cells [13]. Cells from the pulp and 
apical papilla were shown to be susceptible to CIP 
toxic effects. These effects also depend on the 
dosage and time of exposure of these cells to CIP [12, 
13].  

The purpose of this study was to evaluate the 
cytotoxic effect of different concentration of CIP 
loaded on a chitosan/glass scaffold on the 
proliferation and viability of PLSCs.  

Materials and Methods 

 

Fabrication of scaffold 

Tetraethyl orthosilicate (TEOS: Fluka, wt = 
208.33), calcium nitrate hydrate (Fluka, M.wt = 236), 
sodium hydroxide (Prolab, M.wt = 40) and ammonium 
dihydrogenphosphate (MERK, M. wt = 115.03) in 
addition with chitosan of medium molecular weight 
were used in this study. The 46S6 bioactive glass with 
the composition (46% SiO2, 24% CaO, 24% Na2O, 6% 
P2O5wt%) was prepared by sol-gel technique and 
named (S) [16]. A mixture of chitosan (C) in a 
concentration of 3% w/vand the previously prepared 
bioactive glass (G) of the ratio 1:2 was used in this 
study. CIP in different ratios: 0, 5, 10 and 20 wt% 
were added to the above formula during preparation 
and named; CIP- 0%, CIP -5%, CIP -10% and CIP -
20%, respectively. The freeze drying technique was 
used to get porous scaffolds. The composition of all 
the prepared scaffold formulations was cast in a 
mould with dimensions1.2 x 0.3 cm, kept at -80

o
C for 

overnight, and freeze dried at the same temperature 
for 24 h before further cell culture analysis [15,16].  

 

Characterization 

Scaffold morphology by SEM 

Scanning electron microscope (SEM) coupled with 
energy dispersive spectroscopy (EDS) was used for 
morphological evaluation and elemental analysis. 
SEM analyses were performed on the structure of the 
drug and the surface of scaffolds without/with CIP.  

 

Ciprofloxacin releases from the investigated 
scaffolds 

Phosphate buffer saline (PBS) with pH 7.4 at 
37

⁰
C was used to investigate the CIP release from the 

scaffolds. The scaffolds were immersed in 10 ml PBS 
and shacked by an incubator shaker at 100 struck per 
minute. Samples were removed at different time 
intervals and the drug concentration was determined 
using spectrophotometer at 277 nm [19]. 

 

Sampling and Cell Culture  

Healthy two lower right impacted molars, (as it 
is the latest erupted teeth and has the youngest cells), 
were extracted a traumatically, (to avoid loss of 
periodontal ligament during the extraction procedure), 
from two different healthy female patients, aged from 
18-25 years. The teeth were extracted for patients 
attending the Clinic of the Oral and Maxillofacial 
Surgery Department, National Research Centre, 
Egypt and informed consent was obtained from the 
patients before extraction. The extracted teeth were 
immediately put in a sterile 50 ml polypropylene tube 
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supplemented with culture media (DMEM) (Lonza 
Bioproducts, Belgium). Then, the teeth were 
transported to the cell culture laboratory in about 20 
minutes.  

With totally aseptic conditions, the periodontal 
ligament tissue was minced into pieces and digested 
in a solution of 2 mg/ml Collagenase NB 4 (SERVA, 
crescent chemical company, USA) for 30 minutes at 
37°C in a water bath. Single cell suspension was 
seeded into a T-25 flask (Costar, Cambridge, USA) 
with DMEM supplemented with 10% fetal bovine 
serum (FBS) (Equitech-Bio Inc., Kerrville, USA), 100 
U/ml penicillin, 100 µg/ml streptomycin and 1% 
Fungizone (Lonza Bioproducts, Belgium), then 
incubated in 5% carbon dioxide incubator at 37°C. 
The samples were sub-cultured after reaching 80-85% 
confluence by utilizing 0.25% trypsin and 0.02% 
EDTA to get the next passage of cells. The third and 
fourth passages were used in all the coming 
procedures. 

 

Detection of the self-renewal capability of 
PLSCs 

For this assay, 100,000 cells counted by 
hemocytometer were plated on a T-25 flask and 
incubated for 10 days. Subsequently, the cultures 
were fixed with 4% paraformaldehyde and afterward 
stained with 0.1% toluidine blue. Aggregates superior 
to or equivalent to 50 cells were scored as colonies 
[20]. 

 

Identification of PLSCs by 
immunocytofluorescence 

PLSCs were sub-cultured into 24- well cell 
culture plates, just as cells attained semi-confluency 
they were fixed with 4% paraformaldehyde for 30 min, 
afterward blocked with PBS containing 10% goat 
serum at room temperature for 30 min, and then 
incubated with primary antibody (Anti-STRO-1, mouse 
monoclonal IgM anti-human STRO- 1) (Millipore, 
Darmstadt, Germany) at dilution 1 μl: 200 μl of PBS 
for overnight at 4°C. Following washing, the samples 
were incubated with fluorescein- conjugated 
secondary antibody (goat anti-mouse IgM) for 60 
minutes in the dark. Regarding nuclei staining, DAPI 
(4, 6-diamino-2-phenylindol) was used for five 
minutes. Following washing with PBS, the samples 
were examined by fluorescence microscopy with 40 X 
original magnification [21]. 

 

Multilineage differentiation 

For osteogenic differentiation in vitro, PLSCs 
cultures were supplemented with 0.01 µmol/L 
dexamethasone, and 1.8 mmol/L inorganic 
phosphates (Sigma-Aldrich, United States). The 
medium was changed twice weekly. After that, the 

samples were stained after 14 days by 2% alizarin red 
stain to detect calcium accumulation in vitro [22]. For 
adipogenic differentiation in vitro, PLSCs cultures 
were supplemented with 0·5 μmol/L 
isobutylmethylxanthine, 0·5 μmol/L hydrocortisone, 60 
μmol/L indomethacin and 10 μg ml insulin (Sigma-
Aldrich, United States) for 21 days to induce 
adipogenic differentiation, then Oil red O staining was 
applied to identify lipid-laden fat cells [21]. 

 

Cytotoxic analysis of scaffold-CIP on 
cultured human PLSCs. 

The scaffolds (15x15 mm) were first sterilized 
by UV radiation of the laminar flow (30 min for each 
side), followed by 30 min immersion in 70 % ethanol 
[23]. A total of 15 x 10

3 
cells were plated in 6 well 

plates, after 24 hours of culture, the culture medium 
was changed. Afterward, chitosan bioglass loaded 
with different ciprofloxacin concentrations (5, 10, and 
20%) and 0 % (positive control) was added. After 1, 4 
and 8 days of culture, the cells were harvested and 
the cell number was determined by counting the 
viable cells by a hemocytometer using the trypan blue 
dye-exclusion assay, where 100 micro liter of trypan 
blue was mixed to 100 micro liter of treated cellular 
suspension and left for 10 minutes, then 10 μl of the 
mixture was spread into both chambers of the 
hemocytometer. Subsequently, the hemacytometer 
was observed under an inverted light microscope 
using the 20 x objective lens. The number of viable 
cells harvested was obtained by the following 
equation: UC×D×104/nSQ, where UC is the unstained 
cell count (viable cells), D is the dilution of the cell 
suspension, and nSQ is the number of counted 
squares in the hemocytometer. Viable cells appear 
colorless and bright under phase contrast microscopy. 
Nonviable cells appear blue-stained and are non-
refractile. The viable percentage of the cell population 
was obtained using the equation: UC/TC× 100, where 
UC is the unstained cell count (viable cells) and TC is 
the total cell count (stained plus unstained cells) [24]. 

 

Statistical Analysis 

Analysis of data was performed utilizing 
SPSS 18 (Statistical Package for Scientific Studies) 
for Windows. Data were explored for normality using 
Shapiro-Wilk test. Comparisons between groups were 
made utilizing One-way ANOVA complemented by 
Tukey's test. The level of significance was p < 0.05. 

 

 

Results 

Representative SEM micrographs of the 
synthesized scaffolds (CIP-0%) are presented in (Fig. 
1), where it can be noticed that the addition of (G) to 
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the (C) scaffold gave a homogeneous structure of the 
scaffold with a rough texture compared to the smooth 
structure of a previously prepared chitosan scaffold 
alone. The mean pore diameter of the prepared 
scaffolds ranged between 40-60 µm, pointing to the 
wide range of interconnected pores of the scaffolds 
which can facilitate cell migration, adhesion, and 
proliferation.  

 

Figure 1: Scanning Electron Micrograph of scaffold without 
ciprofloxacin (CIP-0%), the glass particles homogeneously 
distributed as in (A) and the porosity are in the range of 40-60 µm 
(B), magnification 300 µm and 500 µm, respectively 

 

The SEM micrographs and the elemental 
analyses of the CIP drug denoted in Fig. 2A,B, while 
the prepared scaffold loaded with (CIP-20%) 
presented in Fig. 2 C, D. The rod shape of the drug 
could be seen, where the elemental analysis proved 
the presence of carbon (C) and oxygen (O) of the 
drug.  

 

Figure 2: SEM micrographs and EDS of: the drug ciprofloxacin, CIP 
(A, B) with magnification 100µm, rod shape of the drug (A) 
elements of C and O appears in (B) and for chitosan/ bioactive 
glass scaffold loaded with  CIP-20% (C,D) with magnification 1 µm, 
the glass crystals appear and the rod shape of the drug embedded 
in the chitosan matrix (C) and the elements of Ca, Na, Si and P of 
the glass beside that of the drug C and O (D) 

 

However, addition of the glass in the scaffold 
was confirmed by the presence of silicon (Si), 
phosphorous (P), sodium (Na) and calcium (Ca) in 
addition to (C) and (O) of the drug, which indicates the 
homogenous incorporation of the glass in the 
structure of the scaffold. CIP concentrations above 5 
wt% led to the formation of fibers with significantly 
smaller diameters than PDS (p < 0.001).  

In our assay, it is obvious that the drug 
release increased with increasing the drug 
concentration (from 5, 10 and 20 %). This is attributed 
to the difference between the concentration of the 
drug in the scaffold and that in the surrounding media, 
which could be explained by the large driving force of 
the drug release. 

 

Cell culture 

PLSCs were successfully isolated from 
extracted impacted teeth. By observation of PLSCs 
under inverted microscopy, they appeared as 
fibroblast-like shaped cells after 3 days of culturing, 
which are characteristic to PLSCs. The cultured cells 
were rapidly proliferated till became confluent about 
80%-90% after 7 days of culturing.  

 

Colony forming unit-fibroblast (CFU-F) 
assay 

PDLSCs possess the potential to form 
clonogenic cell clusters, detected by the development 
of about 120 colonies, engendered from 100,000 
single cells after culturing at low density, suggesting 
the large proliferative capacity for PLSCs. The cells 
within each colony were defined with a fibroblast-like 
morphology as revealed in (Fig. 3A). 

 

Immunocytofluorescence 

Indirect immunocytofluorescence technique 
was utilized to identify STRO 1 antigen. In the current 
research, PDLSCs that was isolated were discovered 
to express the mesenchymal stem-cell marker STRO -
1 as demonstrated in (Fig. 3B). 

 

Multilineage differentiation 

On behalf of the osteogenic potential of 
PLSCs, our findings revealed that isolated PDLSCs 
revealed positive staining for calcium accumulation in 
vitro by utilizing Alizarin red stain after 14 days of 
culturing in osteogenic media (Fig. 3C). In addition, for 
the adipogenic potential of PLSCs, our results 
presented that PLSCs expressed oil red O-positive 
lipid clusters after 21 days of induction (Fig. 3D). 
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Figure 3: (A) Phase contrast micrograph showing a colony formed 
by PDLSCs after staining by toluidine blue stain. (4X). (B) Phase 
contrast micrograph showing PDLSCs express the MSC marker 
STRO-1 (Green colour). Notice counter stain of the nuclei by DAPI 
(Blue colour). (Indirect immunocytofluorescence, 40X). (C) Phase 
contrast micrograph showing extracellular calcium accumulation 
(Orange - red nodules) by differentiated PLSCs after 14 days of 
osteogenic induction (Alizarin red stain, 4X), and (D) Fat droplets 
formed by PLSCs after 21 days of adipogenic induction (oil red O 
stain, 40X). Phase contrast micrograph showing PLSCs after 8 
days of culturing with scaffold loaded with (E) 0% Cipro, (F) 5% 
Cipro, (G) 10% Cipro and (H) 20% Cipro, maintained their PLSCs 
morphological characteristics 

 

Cytotoxic analysis of scaffold-CIP on 
cultured human PLSCs 

Results are summarized in Tables 1 & 2. 
PLSCs after 8 days of culturing with CIP with different 
concentrations retained their PLSCs morphological 
characteristics compared to control untreated cells as 
shown in Fig. 3 E,F,G,H. After 24-hour time period, 
CIP 0%, CIP 5%, CIP 10% resulted in cell proliferation 
rates of 85×10

3
, 65×10

3
, 55×10

3
, respectively and 

viabilities of 100 % in all three groups, while the CIP 
group of 20 % concentration resulted in cell 
proliferation rate of 50 ×10

3 
and viability of 98 %. After 

4 days, the cell proliferation rates of the CIP 0%, CIP 
5%, CIP 10% and CIP 20% ciprofloxacin groups 
resulted in 180×10

3
, 120×10

3
, 90×10

3
 and 80 ×10

3
 

respectively, while the cell viabilities were 100% in the 
CIP 0% and CIP 5% concentration and 99 and 98 % 
in the CIP 10 % and CIP 20 % concentration groups, 
respectively. At the 8

th
 day, the CIP 0%, CIP 5%, CIP 

10% and CIP %20 concentration groups showed 
variable cell proliferation rates of 295×10

3
, 245×10

3
, 

180×10
3
, and 165×10

3
, respectively. The cell viability 

remained 100% in the CIP 0% and CIP 5% 
concentration, and also remained at 99 % for the third 
group CIP 10% at 99%, while it showed the least 
viability in the CIP 20 % group at 96%.  

Table 1: The cell proliferation rate for tested scaffolds at 
different time intervals 

Group Day 1 Day 4 Day 8 P-value 
CIP- 0% 85 x 10

3
 180 x 10

3
 295 x 10

3
 

0.633 CIP- 5% 65 x 10
3
 120 x 10

3
 245x 10

3
 

CIP- 10% 55 x 10
3
 90 x 10

3
 180 x 10

3
 

CIP- 20% 50 x 10
3
 80 x 10

3
 165x 10

3
 

 

When comparing the proliferation rate of cells 
between the four concentrations groups, no statistical 
significance difference was found (P = 0.633). With 
regards to cell viability, no statistical difference was 
found between the 0, 5, and 10 % CIP concentrations, 
while the 20 % CIP concentration demonstrated the 
least viability with a high statistical difference (P = 
0.003). 

Table 2: Cell viability for tested scaffolds at different time 
intervals 

  Cell viability at:   

Group Day 1 Day 4 Day 8 P-value 
CIP- 0%

a 100% 100% 100% 

0.633 CIP- 5%
a 100% 100% 100% 

CIP- 10%
a 100% 99% 99% 

CIP- 20%
b 98% 98% 96% 

The same superscript letters indicate statistically non-significant values (p > 0.05). 

 

 

Discussion 

Aggressive periodontal diseases are caused 
by particular groups of microorganisms as A.a which 
is not eliminated by mechanical means alone due to 
the bacterial invasion, accordingly, adjunct anti-
infective therapy is recommended. Periodontal 
disease treatment necessitates an anti-infective agent 
to infection sites and sustaining its localized 
concentration at effective levels for a sufficient time 
whereas at the same time evoking minimal or no side 
effects [25].  

Unfortunately, the regular systemic antibiotic 
protocol for the treatment of AgP was found to be not 
effective in eradicating bacteria that reside within the 
epithelial cells. Although such treatment resulted in a 
reduction of bacteria and improved the clinical 
parameters, the number of invaded epithelial cells 
was not reduced [6]. Thus, local antibiotics are 
proposed compared to systemic antibiotics in terms of 
providing adequate dose and time to eradicate the 
infection and, also, prevent relapse without the side 
effects [26].  

The use of drug delivery systems containing 
antimicrobial agents is advocated as it aims for 
releasing a sufficient level of the drug directly inside 
the periodontal pocket. Moreover, increasing the 
exposure of target microorganisms to higher 
concentrations could be realizing, thus minimizing the 
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side effects associated with systemic drug 
administration. This, also, helps in patients where 
there is an intolerance to systemic administration and 
serves as a treatment option for localized areas of 
exudation and deep pockets not responding well to 
mechanical and systemic antibiotics [23, 24].  

The use of antibiotic-loaded scaffold 
combined with bioactive glass as targeting drug-
delivery systems for treatment of AP may allow the 
release of the drug directly into the periodontal pocket 
thus minimizes undesirable side effects caused by 
systemic drug administration and may also enhance 
patient compliance. However, these drugs should not 
exert any toxic effect on the underlying tissue. 
Therefore, this study aimed at evaluating the cytotoxic 
effects of different concentration of CIP on the viability 
and rate of proliferation of PDL stem cells. CIP was 
selected in the present study because, at present, it is 
the only antibiotic in periodontal therapy to which all 
strains of A.a. are susceptible. Previous results 
suggested that exposure of periodontal surfaces to 
CIP reduced the micro-colony size and cell surface 
density of A.a in the biofilm. Moreover, A.a resistance 
to CIP is rare or non-existent. It was also suggested 
that CIP retained bactericidal activity inside PMNs 
ultimately contributed to the enhanced intracellular 
killing of susceptible bacteria [10].  

The appropriate scaffold fabrication technique 
is a critical choice as it can significantly influence the 
scaffold properties and its degradation rate [29]. In a 
former study fibroblasts attached successfully to 
chitosan proving that it is not only a biocompatible but 
also a successful tissue engineering scaffold [30]. In 
the present study, a chitosan/glass scaffold loaded 
with different concentration of CIP was formulated 
using the freeze-drying technique. This technique 
provides a convenient and easy mean for formulating 
highly porous scaffold, with interconnected pores, that 
has the ability to enhance regeneration. The bioactive 
glass was incorporated into the chitosan scaffold to 
adjust the quality of pores, the mechanical strength 
and degradation rate of chitosan scaffolds through 
[31].  

In vitro testing using primary cells, as stem 
cells, to test the cytotoxicity of dental materials is 
more preferable than using established cell lines as 
these cells have been cultured for the first time, and 
are therefore similar to their original tissue. They are 
characterized by their largely unchanged metabolic 
status, and a high degree of differentiation [24]. 
PLSCs were used as target cells in the present study 
because they are easily accessible and are able to 
differentiate into other types of dental cells [32]. In the 
present study, CFU-F assay realized the successful 
self-renewal capacity of PLSCs from the primary cell 
culture, as well as indirect immunocytofluorescence,  
revealed that PLSCs are stained positive for the early 
MSC marker (STRO-1). Additionally, multilineage 
differentiation (osteogenic and adipogenic) of PLSCs 

was emphasized. The osteogenic potentiality was 
detected by orange – red nodules of calcium 
accumulation in vitro using alizarin red satin after 14 
days of induction. The adipogenic potentiality of 
PLSCs was shown through their positive lipid clusters 
after 21 days of induction. These findings 
demonstrated that isolated periodontal ligament cells 
fulfill the criteria of mesenchymal stem cells. Our 
results are in agreement with other investigators [17, 
18]. The trypan blue exclusion staining technique was 
chosen to differentiate nonviable from viable cells as it 
is a preferred assay due to its quickness and ease of 
performance [24].  

It was found that the process of drug release 
increased when the concentration of CIP increased 
from 5 to 20 % which was related to the increase in 
the concentration gradient between the drug in the 
scaffold and the surrounding medium. Dental cells 
were found to be susceptible to the toxic effects of 
CIP in terms of time and dosage, where decreasing 
drug concentrations and time of exposure may 
significantly improve stem cell viability [14]. In the 
present study high concentration of CIP (20%) 
decreased growth rate and viability of PLSCs. In a 
former study, 10 and 20 mg/ml concentration of CIP 
significantly reduced the rate of growth of human 
embryonic stem cells but did not affect their viability 
and differentiation characteristics. The cytotoxic effect 
of CIP was however reversed when the antibiotic was 
withdrawn and the cells regained their normal growth 
rate [13]. Also, previous data demonstrated that high 
concentrations of antibiotics are harmful to the 
survival of stem cells of the apical papilla and that it is 
important that when using bactericidal medications 
they should not have a detrimental effect on the stem 
cell viability [15].  

In conclusion, based on the results of this 
study we suggest that 5% CIP concentration might be 
a suitable concentration because it was less toxic to 
the cells than other concentrations. Our results, 
however, are preliminary and require further 
preclinical and in vivo research, to confirm the safety 
and effectiveness of this drug and ensure that its 
biological activity is retained in the delivery system. 
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Abstract  

AIM: Different lesions affecting the midfacial regions require surgical reconstruction. The aim of this 
study was to assess the different methods used in midfacial reconstruction after maxillectomy 
procedures. The various reported surgical reconstructive techniques focusing on the esthetic and 
functional outcomes are to be reviewed in this article.  

MATERIAL AND METHODS: A thorough PUBMED and hand-search of journals of relevance was 
performed on related terms and yielded 772 titles of which 45 abstracts were selected and obtained 
as full articles for further evaluation while the rest were excluded by title/abstract. According to the 
inclusion criteria; 14 of these studies were used to complete this article.  

RESULTS: In this review we showed that fibular and radial vascularized grafts were the most 
commonly reported methods in literature with a few other options. Computer aided design and 
surgical planning has been also reviewed and seems to be a rapidly evolving option for 
maxillofacial reconstruction. Lack of RCTs (randomized controlled trials) and large scale case 
series was noticed in this review making the evidence of poor quality.  

CONCLUSION: Methods of evaluation of reconstruction options mainly qualitative and subjective 
made the evaluation of the techniques in this review difficult. 

 

 

 

 

 

Introduction 

 

Benign and malignant lesions commonly 
affecting the maxillary/midface regions require 
surgical ablation. The surgical removal of such lesions 
leaves behind a defect of esthetic and functional 
components. The esthetic component of the defect is 
caused by the loss of facial support of the soft tissues 
related to the region especially the cheek prominence 
resulting in facial asymmetry. In cases where the 
defect extended to the orbital region causing orbital 
exenteration the esthetic disfigurement is paramount. 
The functional problems are caused by the loss of the 
maxillary alveolar process with subsequent loss of the 
masticatory function. Moreover, the speech and 
cosmetic problems they cause; make their 
reconstruction very difficult [1].  

Another functional issue encountered is the 

oro-nasal/antral communication which occurs in cases 
of lesions perforating the antral / nasal floor. Palatal 
defects may be covered by acrylic obturators and 
sparing the patient the sequelae of oro-antral 
communication [2]. Obturators have historically been 
the sole reconstructive option till the introduction of 
microvascular surgical techniques [3]. Microvascular 
surgery is widely used to reconstruct maxillary-
midface defects overcoming the patient’s 
dissatisfaction with obturators’ drawbacks and donor 
site selection [4]. Microvascular reconstruction 
provides better esthetics, mastication and speech 
than obturators.  

On the other hand, microvascular procedures 
are complex procedures requiring special training. 
The donor site needed to harvest the graft adds to the 
surgical morbidity, increases the intraoperative time 
and may require more than one surgical 
reconstructive procedure [5, 6]. The microsurgical 
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techniques introduced are still being updated and 
researched greatly; there still remains its complex 
nature and the complications accompanied with it [3].  

The various surgical reconstructive 
techniques used focusing on the esthetic and 
functional outcomes are to be reviewed in this 
systematic review.  

 

 

Materials and Methods 

 

This review aimed to study the different 
reported techniques of midfacial reconstruction.  

 

Search strategy 

A search in MEDLINE (Pub Med) was 
performed using the following search query: 

 #1 midface  

 #2 rehabilitation OR reconstruction. 

A hand search of international journals in the 
scope of maxillofacial surgery was also performed to 
identify any skipped relevant articles (British journal of 
oral and maxillofacial surgery (OMFS), International 
journal of OMFS, Journal of OMFS, Journal of 
craniofacial surgery, Journal of craniomaxillofacial 
surgery, Journal of plastic and reconstructive surgery, 
Journal of aesthetic plastic surgery, Journal of clinical 
oral investigation, Journal of clinical 
otorhinolaryngeology, Journal of craniomaxillofacial 
trauma and reconstruction, Head & neck journal, 
Annals of plastic surgery, Journal of prosthetic 
dentistry, Journal of oral surgery-pathology-radiology-
endodontics).  

 

Study selection 

The results of this search yielded 772 titles 
that were screened by the authors. Forty five of the 
resulting titles were chosen for abstract evaluation. 
Clinical trials reporting different techniques of 
maxillary reconstruction of pathologic defects were 
selected and after screening 29 articles were obtained 
as full articles and studied thoroughly and those not 
fulfilling the inclusion criteria were excluded.  

The 14 publications fulfilling the inclusion 
criteria were selected to perform this review. Author 
disagreements were negotiated till satisfactory results 
reached (Figure 1).  

Clinical trials reporting different techniques of 
maxillary reconstruction of pathologic defects were 
selected and after screening at each level studies 
were excluded according to the following exclusion 
criteria. 

 

 
Figure 1: Study selection process  

 

Exclusion criteria  

 Traumatic fractures of the face (non-
pathologic defects) 

 Cosmetic / plastic surgeries 

 Animal studies  

 Studies evaluating surgical approach rather 
than reconstruction technique 

 Soft tissue defects without a bony component 

 In languages other than English 

 Non clinical trials / review articles 
 

Data Collection  
Data collection forms were custom designed 

for the selected articles including the following items: 

 Authors & study date 

 Study type  

 Number of patients 

 Age of patients 

 Treatment provided 

 Follow up duration  

 Patient satisfaction  

 Histopathological assessment  

The selected articles were studied according to 
the method of reconstruction used and outcome 
accomplished. The different methods of reconstruction 
reported included; iliac grafts , fibular grafts, radial 
forearm free flap, scapular, calvarial, computer guided 
procedures, distraction ostoegenesis or a combination 
of two of these techniques together.  

 

Critical appraisal 

Risk of bias was assessed according to study 
design, randomized selection, specification of the 
inclusion/exclusion criteria, reporting of lost follow-up 
and complications, objective evaluation and statistical 
analysis of the results.  
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Results 

 

Of the 14 articles selected none were 
randomized controlled trial; the study design was 
either retrospective (6 studies), case report (5 studies) 
or case series (3 studies) and so no meta- analysis 
was possible and the results will be presented in a 
descriptive manner. Data was collected from the 
selected articles in customized forms and tabulated 
(Table 1) and the risk of bias assessment presented in 
Table 2. 

The articles were published in the period from 
1998 to 2015. The outcome in all of them was a 
subjective assessment of esthetic and functional 
patient satisfaction and so no numerical evaluation of 
the different reconstruction techniques was possible. 
Histopathologic assessment of the lesions in most 
cases reported a malignant pathology; and in some 
cases adjunctive chemotherapy and/or radiotherapy 
was necessary. Risk of bias in all selected articles 
was substantially high due to the study design which 
was either retrospective studies or prospective non-
controlled case series/reports. This literature review 
will therefore only present the studies narrative 
without any meta-analysis.  

 

Fibular graft  

A total of 55 cases of reconstruction using 
fibular grafts were found in the search of which 3 were 
associated with an anterolateral thigh soft tissue flap. 
Moreno et al. reported the use of an osteocutaneous 
fibular graft in 11 patients with total loss of the graft in 
one patient; and partial flap loss of less than 10 % in 2 
cases A combination of an ALT and an 
osteocutaneous fibular graft was reported in 3 of 
these cases with reported uneventful healing and 
successful grafting [7]. An osteomyocutaneous fibular 
graft was used to reconstruct a midface defect using a 
3D simulation technique reported as a case report. 
The patient’s preoperative computed tomography (CT) 
scans were imported and a virtual osteotomies and 
graft harvesting performed. The fibular graft to be 
harvested was adapted virtually as well to reach the 
best esthetic result preoperatively and to reduce 
intraoperative time. A 3D resin model of the final 
reconstructed midface was printed to aid in 
intraoperative orientation. The authors reported 
patient’s satisfaction with the function and esthetics; 
dental rehabilitation was provided 6 months 
postoperatively [8].  

Table 1: list of selected articles 

Study – publication,  
yr 

Study 
design 

No. of 
pts 

Mean age 
(Year) 

TTT provided 
Followup mean 

(months) 
Histopathologic report 

Results 
(patient satisfaction) 

Mueller et al. 2014 Retro. 10 65 -RFFF 3 
-Fibular 1 

-RFFF + ALT 1 
-Iliac +ALT 1 

43 SCC 

Adenoid CC 

BCC 

AB 

 

5/10 wore prosthesis 
3/10 back to social life 

Moreno et al. 2010 Retro. 18 50.8 -Fibular 11 
-Fibula +ALT 3 

-RFFF 2 
-Lateral arm 1 

-Serratus composite 1 

27.3 N Unrestricted diet 55% 
Excellent speech 47.5% 

Mertens et al. 2013 Case report 1 50 -Scapular +pt. specific 
implant 

48 Undiff. Pl. S. Good esthetics after corrective 
surgery 

Echo et al.  2013 Case report 1 52 -MEDPOR implant 9 Cellular myoma Acceptable esthetics 
Dediol et al. 2013 Case series 7 57 -Titanium mesh + LD 1 

+ ALT 4 
+ Fibular 1 

15 SCC 
SAC 

Periosteal sarcoma 

Average facial appearance 
grade = Excellent 

Shaw et al. 2009 Case report 1 62 -Ost.my.c. DCIAP flap 1 Antral SCC Esthetics = Good 
Andrades et al. 2008 Retro. 23 67 -Ost.c. RFFF 11 SCC 

Sarcoma  Melanoma 
Esthetics = Good 

Chepeha et al. 2005 Case series 7 50 -Ost.c. RFFF 27.9 SCC 
Spindle CC 

Hemangio.p.c 
Sarcoma 

AB 
Ad. CC 

Esthetics = Very good 

Bidros et al. 2005 Case report 2 27.5 -TDAPSOC flap 8 Epitheliod s. 
Adenoid CC 

N 

Parhiscar et al. 2002 Retro. 2 50 -TOF flap 27 SCC 
Haemangioma 

N 

Futran et al. 2002 Retro. 27 59 -Ost.C. Fibular 26 N Diet:14 normal, 13 soft only; 
Speech: all good 

Cosmetics: 14 excellent, 8 
good, 4 fair, 1 poor with 

obturator 
Pollice et al. 1988 Case series 6 59.5 -Calvarial +TPF 6.5 AB 

Ad. CC 
SCC 

Met.Thy.C. 

Good 
1 with moderate deformity 

Schmelzem et al. 
1998 

Retro. 8 47.75 -Scapular N Osteosarcoma 
SCC 

Oss fibroma 

2
nd

 correctional surgery needed 
in 5 cases 

He et al. 2009 Case report 1 21 -3D fibula 6 Osteosarcoma Good esthetics and function 

AB: Ameloblastoma, Ad. CC: Adenoid cystic carcinoma, ALT: anterolateral thigh, BCC: Basal Cell Carcinoma,  Met.Thy.C.: Metastatic thyroid carcinoma  RFFF: radial forearm flap, LD: 
Latissmus Dorsi, DCIAP: Deep circumflex iliac artery perforator, OSS: osseus, Ost.my.c: osteomyocutaneous flap, pt: patient, SAC: Sinoantral carcinoma, SCCC: Squamous Cell 
Carcinoma TOF: Temporoparietal osteofascial, TDAPSOC: Thoracodorsal Artery Perforator-Scapular Osteocutaneous, TPF: Temporoparietal fascial, Retro: retrospective, Undiff Pl. S.: 
undifferentiated pleomorphic sarcoma. 
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The patients reported excellent (14/27), good 
(8/27), fair (4/27) and poor (1/27) esthetics. Regarding 
function, the study reported regaining of normal diet in 
14 patients while 13 others only followed a soft diet 
regimen. The speech of all patients in this 
retrospective study was reported to be intelligible over 
the phone. The feasibility of elongating the vascular 
pedicle when necessary as applied in several cases in 
this study is another advantage of the fibular graft [9]. 
A single case report published in 2013 showed 
uneventful healing and good esthetic outcome of the 
use of fibular grafts along with a patient specific 
titanium mesh [10]. 

Another study used fibular osteocutaneous 
reconstruction for 27 cases with midfacial defects. 
Dental implants were placed 3-6 months after the 
initial surgery and 6 months later the maxillary 
prosthesis was placed. The study reported a single 
case of flap failure, while 5 other required intervention 
to salvage the flap. 

 

Iliac grafts 

Three cases of reconstruction using iliac 
grafting were found in the selected articles. The use of 
iliac bone accompanied by the insertion of implants 
into simultaneously harvested anterolateral thigh flaps 
was reported in Mueller et al' s study. The final 
prosthesis was installed after an average of 13 
months postoperatively. Patients wore the prosthesis 
and were satisfied to an extent although only 3 of the 
patients wore the prosthesis publicly [11]. 
Osteomyocutaneous deep circumflex iliac artery 
perforator was reported to reconstruct the defect 
caused by midfacial squamous cell carcinoma. The 
patient showed excellent healing and regain of 
function and esthetics [12]. 

 

Radial forearm free flap 

In reviewing the literature, 40 cases of 
reconstruction using RFFF as the primary 
reconstruction graft were found; of which 3 cases 
were accompanied by ALT soft tissue flap. A case 
series reported the reconstruction of 23 midfacial 
defects using osteocutaneous radial forearm free flap 
(OCRFFF). Recipient site complications ranging from 
hematoma formation to wound dehiscence was noted 
in 10 cases. Oronasal fistulas occurred in 3 cases and 
were locally treated by advancement flaps. While 
donor site complications occurred in 7 cases with 
radial bone fracture in 1 case and skin graft loss in 6 
others. Although none of the patients received dental 
rehabilitation, a normal diet was regained except for 2 
patients. Smaller defect size understandably showed 
a lower rate of recipient site complications and 
showed better esthetic results than larger defects [13]. 
Another study reported the use of OCRFFF for 

midfacial reconstruction with /without orbital 
exenteration. Follow-up lasted for a mean of about 23 
months with postoperative moderate deformity 
reported. Functionally, a normal diet was attained by 
all patients and understandable speech reported; 
moreover esthetically all patients returned to their 
social life postoperatively [14]. Moreno et al reported 2 
cases of reconstruction using a RFFF enabling further 
prosthetic rehabilitation and with satisfactory 
functional and esthetic outcomes [7]. Another study 
reported the use of RFFF alone (3 cases) or in 
conjunction with ALT (1 case) to reconstruct midfacial 
reconstruction with the insertion of extraoral implants 
for final prosthetic integration. None of the implants 
failed and the final prosthesis was integrated after 7-
12 months of the microvascular reconstruction [11]. 

 

Scapular flap 

Scapular flaps were used in 13 maxillary 
reconstruction cases in the included articles. A case 
series published in 1998 reported the use of the 
scapular grafts to reconstruct midface defects. This 
was reported in 8 cases; 7 carcinomas and 1 
hemangioma. 4 out of the 8 cases required a second 
procedure due to flap loss or volume correction [15]. 
The use of a scapular flap with a different vascular 
pedicle (thoracodorsal artery perforator) has been 
reported to reconstruct midfacial defects with healing 
and radiographic evidence of graft consolidation 8 
months later. The second case showed fat necrosis at 
the anterior portion of the graft requiring a secondary 
surgery to correct the defect but later healing was 
uneventful [16]. A single case reconstructed with a 
scapular tip with a composite serratus anterior flap 
was reported with the graft maintaining viability at the 
end of the follow-up period and patient reporting 
satisfactory results [7]. 

 

Calvarial bone graft  

A retrospective study of 6 patients reported 
the reconstruction of the midface using calvarial bone 
grafts along with a temporoparietal local vascularized 
graft. The follow-up period extended to a range of 3-
36 months with 1 patient complaining of a moderate 
facial deformity postoperatively due TPF loss and 
requiring a revision surgery. The authors concluded 
that the use of calvarial bone grafts in this manner 
should only be confined to small defects not 
necessitating further soft tissue grafting [17]. Another 
retrospective study reported the use of calvarial bone 
grafts along with a rectus abdominus flap for midfacial 
reconstruction. Although not all the treated patients 
received prosthetic rehabilitation that did not affect the 
functional final reported outcome. It was reported as 
satisfactory and mastication was reported to be 
unaffected [18]. 
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Table 2: Risk of bias assessment for the selected articles 

Study Type of 
study 

Inclusion 
/exclusion 

criteria 

Selection 
randomization 

Reported loss to 
follow-up 

Reported 
complications 

Objective 
evaluation 

Statistical 
analysis 

Risk of 
bias 

Mueller et al. 2014 Retro. No No No Yes No No High 
Moreno et al.  2010 Retro. Yes No N.I. Yes Yes Yes Moderate 
Mertens et al. 2013 Case report No No No Yes No No High 
Echo et al. 2013 Case report No No No No No No High 
Dediol et al. 2013 Case series No No Yes Yes No No Moderate 
Shaw et al. 2009 Case report No No No No No No High 
Andrades et al. 2008 Retro. No No Yes Yes No No High 
Chepeha et al. 2005 Case series Yes No No Yes Yes Yes Moderate 
Bidros et al. 2005 Case report No No No Yes No No High 
Parhiscar et al. 2002 Retro. No No No Yes No No High 
Futran et al. 2002 Retro. No No No Yes No No High 
Pollice et al. 1988 Case series Yes No No No No No High 
Schmelzem et al. 1998 Retro. Yes No No Yes No No High 
He et al. 2009 Case report No No No No No No High 

 

Temporoparietal osteofascial flap 

A case series studied the use of 
temporoparietal osteofascial flap in maxillofacial 
reconstruction including 2 cases of midface 
reconstruction. Both cases were reported to show 
good uneventful healing and successful results along 
the follow-up periods which lasted 24 and 30 months. 
The authors concluded that the TOF has the obvious 
advantage of the absence of a second surgical donor 
site and so less morbidity. On the other hand, 
alopecia and dural tears have been reported so 
extreme care intraoperatively is essential [19].  

 

Computer guided procedures 

The rapidly evolving advancements in the 
scope of computer software has allowed for the 
introduction of virtual surgical planning techniques and 
the fabrication of patient specific implants and/or 
stereolithographic models.  

A single case of the use of a specifically 
fabricated titanium mesh in conjunction with a 
latissimus dorsi flap was reported. Mesh exposure 
was reported requiring secondary surgical intervention 
with another soft tissue graft. The latissimus dorsi flap 
provides an abundance of soft tissue which was 
advantageous in this case to cover the titanium 
prosthesis. The same amount of soft tissue from 
another donor site would be accompanied by 
significant donor-site morbidity [10].  

Another case report of a single case with a 
secondary midfacial depression was treated using a 
computer guided prefabricated MEDPOR implant. The 
preoperative CT scans of the patient were used to 
make a model of the patient’s facial skeleton. The 
model was then used intraoperatively to adapt the 
MEDPOR implant. After 9 months of follow-up, both 
the patient and clinician reported good esthetics and 
function. The use of MEDPOR in this case avoided a 
secondary surgical site with its morbidity. On the other 
hand, the main disadvantage of MEDPOR is the risk 
of infection and the added cost of the implant [20]. 

In 2013 a published case report introduced 
the use of a patient specific implant along with a 

scapular osteomyocutaneous flap. The patient had an 
ablative surgery earlier and the CTs were imported 
into the computer software where a virtual surgery 
was performed by designing the components of the 
defect to be reconstructed with the scapular graft 
(palate and alveolus). A patient specific titanium 
implant was also designed by mirror imaging the 
normal side to obtain a structure of the midface as 
close to normal as possible. The zygomatic and orbital 
components of the defect were reconstructed using 
the PSI. Intraoperatively the scapular flap was 
harvested and microvascular anastomosis achieved 
by using the facial artery and vein as recipient 
vessels. Proper insertion and fixation of the device 
were detected intraoperatively using intraoperative 
navigation systems. The myocutaneous component of 
the flap was used to better support the soft tissue of 
the cheek. Healing was uneventful with good 
epithelialization of the recipient mucosa and good 
contour and symmetry. Later on due to the poor 
vascularity of the radiated recipient bed, as reported 
by the authors, part of the titanium implant was 
exposed at the lower eyelid necessitating a secondary 
rotation cheek flap to cover it. Three months 
postoperatively complete healing and epithelialization 
was reported. Although this is a costy technique; it 
provides superior esthetics and requiring less graft 
harvesting [21]. 

 
 

Discussion  

 

Maxillectomy defects have been reported to 
be treated by prosthetic appliances; obturators; as 
early as the 1950s aiming to provide adequate 
esthetics and function after surgical ablation. The 
advantages of the obturator at that time was to restore 
functions, reduce bleeding and maintain a clean 
wound. Obturators have been reported to restore the 
drinking ability of the patient by closing the oro-
antral/nasal caused by the resection [22, 23]. On the 
other hand, reports of poor masticatory function and 
improper drinking with an obturator which was 
attributed to the large initial maxillectomy defect must 
be taken into consideration [1]. Drawbacks of 
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obturators include leakage, constant need for proper 
cleaning to maintain hygiene and constant 
modification of the prosthesis [2]. A higher tendency of 
improper nasalance; whether hyponasality or 
hypernasality; in patients receiving obturators post-
maxillectomy is also an issue to be considered [24]. 
Poorer swallowing ability was also reported in patients 
rehabilitated with an obturator; especially in cases of a 
larger horizontal defect such as extensive palatal 
defects (Okay Class III) [7].  

Complications of obturators were overcomed 
with the introduction of microvascular techniques 
which has become the internationally accepted 
method of maxillary/midface reconstruction. Donor 
sites have varied according to the size and type of the 
defect with pros and cons to each of the reported 
donor sites in literature.  

Fibular grafts are a common option in cases 
requiring a bony component in the graft. The use of 
osteocutaneous flaps in midface defects has been 
reported to be highly reliable and providing acceptable 
esthetics in cases other than those requiring 
restoration of bony parts of the orbit. Authors 
commented that the use of an osteocutaneous fibular 
graft for midfacial reconstruction is beneficial 
especially in the freely movable soft tissue component 
which is not the case in other composite grafts [9]. It 
has also been reported to successfully provide a 
platform for the future insertion of dental implants and 
prosthesis placement although not following the 
normal anatomy [25]. The use of an 
osteomyocutaneous fibular flap was also applied in 
several studies to reconstruct oncologic defects with 
esthetically and functionally acceptable results to both 
patients and surgeons [8, 24]. On the other hand, the 
inadequate alveolar height in cases of mandibular 
reconstruction has been overcomed by applying the 
“double-barrel” technique to enable future prosthetic 
rehabilitation [26, 27]; although this caused a 
deficiency in bone length [28]. No reports of the 
application of this technique in maxillary/midface 
reconstruction were encountered in the literature 
search. 

Radial forearm free flap is another commonly 
used option. It may supply a wide variety of tissue 
components; skin, muscle and/or bone according to 
the defect characteristics and clinician’s preference. 
Flap harvesting is quite a simple technique with a thin, 
long reliable pedicle. Osseocutaneous radial forearm 
grafts have been used to reconstruct midface defects 
and restoring the infraorbital rim using the bony 
component of the graft. High success rates in terms of 
graft incorporation; function restoration (speech and 
oronasal separation) and esthetic outcomes (patient 
accepting social interaction) have been reported [14]. 
Moreover; the presence of a second donor site to 
harvest the split thickness skin graft increases 
morbidity. The use of a local full thickness skin graft 
from the incision already needed to dissect the 
vascular pedicle of the graft was reported to overcome 

the necessity of a 2
nd

 donor site. Authors of this trial 
reported uneventful healing in all 29 cases included 
with only a single case of seroma formation which was 
treated locally and eventually healed as well

 
[29]. The 

use of a narrower and longer skin paddle was 
introduced allowing easy primary closure of the defect 
site with satisfactory results

 
[30].  

Scapular flaps have also been discussed 
vastly in the literature with several different 
applications with/without other tissue grafts. 
Combination with the latissimus dorsi muscle and 
harvesting a part of the scapular bone has been 
reported to provide sufficient bone and soft tissue 
components to reconstruct maxillectomy defects. 
Some authors considered it to be the first 
reconstructive option in cases of maxillectomy with 
orbital exenteration defects [31]

 
while others noted 

that the use of the TDA provides a more reliable 
vascular pedicle with a lower risk of kinking and 
thrombus formation and the bony component when 
needed may be sufficient for dental implant placement 
[16]. Moreover primary closure of the donor site and 
the longer pedicle are the main advantages of this 
technique. The anatomical similarity of the scapular tip 
to that of the palate makes its use for palatal defect 
reconstruction preferable

 
[32]. The advantages of the 

scapular flap are; the presence of bony, muscle and 
skin tissue with proportionate amounts, the long large-
caliber donor vessel and the morphological similarity 
with the maxillary structures [33].  

Iliac grafts: the iliac region may provide bone 
with or without accompanying soft tissue components 
for maxillofacial reconstruction. The outstanding 
advantage of iliac grafts is the abundant bone stock 
available with its vascular pedicle. The cutaneous 
tissue of the groin has the advantage of being hairless 
and so mimicking the recipient area but the skin tone 
unfortunately does not match that of the face. The 
hairless nature of the groin skin is advantageous 
although the non-matching skin tone may cause an 
esthetic concern [12]. 

Despite the obvious advantage of autogenous 
tissue grafting, reconstruction of the maxilla/midface 
has higher morbidity rates and is a complex 
procedure. Prolonged surgical time complications, 
donor site morbidity, technique sensitivity and 
expensive equipment complicate the use of 
microvascular surgery. With the introduction of 
computer-guided surgeries, preoperative surgical 
planning and fabrication of patient specific implants 
were reported and aimed at overcoming such 
drawbacks [8, 21]. 

The technique of computer-assisted planning 
and mirror-imaging of the same patient’s normal side 
was used by Mertens et al to fabricate a patient 
specific titanium implant (PSI) to act as a scaffold for 
an osteomyocutaneous scapular flap to reconstruct an 
oncologic midface defect. Postoperative CT was 
ordered at the end of the 4 month followup period to 



Stomatology 
_______________________________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________________________ 

  474                                                                                                                                                                                                                     http://www.mjms.mk/ 
http://www.id-press.eu/mjms/ 

 

enable the fabrication of implant-retained rehabilitation 
was used. The authors considered it to be a promising 
technique combining advantages of several 
reconstructive techniques yet no further details on the 
postoperative period have been provided [26]. The 
main obstacle to generalize the use of computer 
guided and navigation modalities is their cost [34]. 
Preoperative planning of both donor and recipient 
sites is also done to attain precise bony harvests to fit 
the preplanned bed. This may be performed by 
printing models of the recipient and donor sites and 
shaping the donor graft accordingly preoperatively [8]. 
Virtual planning may greatly reduce human error by 
mirror-duplication of the contralateral side in cases of 
hemifacial defects and so attaining better facial 
symmetry than that planned arbitrarily [35]. Although 
several computer applications have been introduced; 
the use of these applications remains quite 
complicated and requires extensive training. These 
techniques have undoubtedly made the intraoperative 
surgical steps easier and their outcome expectable. 
Intraoperative surgical time previously wasted in 
planning, adaptation and even evaluating surgical 
steps has been saved by finishing these steps 
preoperatively. The reduced intraoperative time 
reduce surgical cost and complications.  

In conclusion, the articles included in this 
review were chosen to target methods used to 
overcome facial asymmetry/deformity caused by 
pathologic defects. The lack of controlled/ RCTs and a 
fixed postoperative evaluation scale made the 
comparison of the results impossible. It was noted 
however that outcomes were directly affected by the 
extent of the defect with larger defects usually 
accompanied by poorer outcomes. The computer-
guided novel techniques are yet to be researched to 
allow for further assessment but the show great 
potential for esthetically satisfactory simple midface 
reconstruction. The risk of bias in all assessed articles 
was substantially high making the proper evaluation of 
the reported techniques impossible. Outcomes in the 
selected articles were vague reports of patients’ 
satisfaction as regards function and esthetics. 
Properly arranged RCTs with fixed postoperative 
assessment measures are highly recommended to 
enable further analysis of the results to come up with 
guidelines for midface/maxillary reconstruction.  
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Abstract  

AIM: This study aimed to verify the influence of oral environment and denture cleansers on the 
surface roughness and hardness of two different denture base materials.  

METHODS: A total of sixteen identical removable disc specimens (RDS) were processed. Eight 
RDS were made from heat-cured acrylic resin (AR) and the other eight were fabricated from 
thermoplastic injection moulded resin (TR). Surface roughness and hardness of DRS were 
measured using ultrasonic profilometry and Universal testing machine respectively. Then the four 
RDS (two AR and two of TR) were fixed to each maxillary denture, after three months RDS were 
retrieved. Surface roughness and hardness of RDS have measured again. 

RESULTS: The surface roughness measurements revealed no significant difference (p >0.05) for 
both disc groups at baseline. However, both groups showed a significant increase in the surface 
roughness after three months with higher mean value for (TR) group. On the other hand, the (AR) 
group showed higher hardness mean value than (TR) group at baseline with no significant 
decrease in the hardness values (p >0.05) following three months follow-up period.  

CONCLUSIONS: Denture cleansers have an effect on the denture’s surface roughness and 
hardness concurrently with an oral condition which will consequently influence the complete 
dentures’ lifetime and patients’ satisfaction. 

 

 

 

 

Introduction 

 

Polymethyl methacrylate (PMMA) resin has a 
long, clinically established history for being utilised as 
denture base material, owing to its excellent aesthetic, 
adequate physical properties, reasonable coast and 
easy processing technique [1-3]. However, 
dimensional inaccuracies, microbial adhesion, 
inadequate mechanical properties and allergic side 
effects are the greatest disadvantages that affect the 
clinical performance of PMMA prosthetics [4]. 
Continuous research focusing on PMMA properties 
improvement has led to the emergence of new 
processing techniques and alternative polymeric 
materials known as thermoplastic resins. These 
materials exhibit high creep and solvent resistance, 

excellent wear characteristics and high fatigue 
endurance. In addition, they have very little or almost 
no free monomer; therefore, they offer another option 
for allergic patients. Among thermoplastic resins is 
PMMA based resin which is used as denture base for 
both removable and complete dentures [5, 6]. 

Clinically, dentures are exposed to 
temperature variations during smoothening and 
polishing procedures at the time of construction. In the 
oral environment, dentures are also subjected to 
thermal alterations through food intake, besides the 
unavoidable biofilm development and bacterial 
colonisation on denture surfaces [7]. This colonisation 
is an important stage in the pathogenesis of denture 
stomatitis and other diseases not only for elderly and 
immune-compromised patients but also for healthy 
individuals [8]. 
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While the surface roughness of the denture 
base is a contributing factor for bacterial colonisation, 
the adhesion of microorganisms to a surface is a 
prerequisite for its colonisation [9-11]. Furthermore, 
hardness is another property that influences the 
surface characteristics of denture base material as it 
facilitates the prosthesis finishing and maximises its 
resistance to abrasion and scratching during service 
and cleansing [12, 13]. Nevertheless, the 
maintenance of denture hygiene and effective 
microbial film removal represent an essential demand 
for denture wearers’ health. Currently, a number of 
mechanical and chemical denture cleansers are 
available. The mechanical method involves brushing 
with a dentifrice or neutral soap [14, 15]. While in the 
chemical method, dentures are immersed in products 
containing chemical agents as alkaline hypochlorite 
solution and alkaline peroxides (oxygenated 
cleansers). The latter is safe, easier and frequently 
utilised procedure, particularly in old aged patients. 
Beside their chemical efficiency against biofilm, they 
also eliminate stains mechanically by liberating 
oxygen [16, 17]. In literature, both the surface 
roughness and hardness have been widely studied in-
vitro; however, no in-vivo reports are available about 
the effect of oral environment together with denture 
cleanser. Accordingly, it was interesting to verify the 
influence of proceeding factors on the surface 
roughness and hardness of two denture base 
materials in-vivo. 

 

 

Materials and Methods 

 

Construction of removal discs’ specimens 
(RDS) 

The two different denture base materials used 
in this study are listed in Table 1. A total of sixteen 
identical disc specimens (5 mm. in diameter and 
2mm. in thickness) were processed (Fig. 1). Eight 
were made from heat cured acrylic resin (AR) and the 
other eight were fabricated from thermoplastic 
injection moulded resin (TR). All specimens were 
produced in moulds prepared by insertion of stainless 
steel rings into the metal dental flask filled with type III 
dental stone [18, 19]. After complete stone setting, 
each RDS denture base material was proportioned, 
mixed and processed according to each 
manufacturer’s instructions shown in Table 1. Then 
the flasks were allowed to bench cool and the 
specimens were removed. 

For TR specimens, spruces were carefully 
removed with tungsten carbide burs (Bre-dent, GmbH 
& Co.KG Germany). 

AR and TR disc specimens were finished and 
polished using medium and fine grit acrylic polishers  

 

Figure 1: Diagrammatic representation for the circular disc 

 

(Bre-dent, GmbH & Co.KG Germany). Finally, all RDS 
were cleaned and disinfected utilising denture 
cleansing tablets (Protefix, Queisser, Germany) and 
stored in distilled water to measure both surface 
roughness and hardness. 

Table 1: Denture base resins and their processing techniques 

Denture resin Processing Polymerization Powder/Liquid 
 type procedure Ratio- 

    
Acrostone Heat activation Pack and press 21/6 ml 
( WHW plastic, England fast heat curing at boiling water  
Packed by Anglo-Egyptian  100 for 20 min  
Lab)    
Bre-Crystal Heat activation Injection-molding Single 
(bredent- Germany)  260°C for 26 min. Component 
  Pressure: 5 bar  

 
 

Dentures construction and specimens’ 
fixation 

Four edentulous male volunteers, aged 50-60 
year, willing to have a new set of complete dentures, 
participated in the current clinical study. Patients were 
selected from National Research Center (NRC) dental 
clinic fulfilling the following criteria: 

i - Healthy firm mucoperiosteum without any 
signs of inflammation or flabby tissues. 

ii - Patients were free from any systemic and 
neurological diseases that might affect their ability to 
co-operate, follow the recommendations and 
instructions of the clinician. 

iii - Smokers were not included in the study. 

Each participant signed a written informed 
consent before sharing in this study. The study 
protocol was approved by the ethics committee at 
NRC. 

Complete Dentures were constructed and 
processed using conventional heat cured acrylic resin 
(Acrostone, WHW plastic, England Packed by Anglo 
Egyptian Lab) following the manufacturer’s 
instructions. The maxillary dentures were prepared to 
receive the four RDS specimens by creating two 
circular holes on either side of the midline at the 
denture’s flat palatal portion using tissue bunch with 
6.1 mm diameter (Leader, Italy). Then, dentures were 
replaced with a replica of the master cast to facilitate 
fixation of the specimens, where two RDS of each 
denture base material were fixed on each side using 
self-cured acrylic resin (Acrostone, WHW plastic, 
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England Packed by Anglo Egyptian Lab). 

A fine acrylic polisher (Bre-dent, GmbH & Co. 
KG ·Germany) was used to eliminate any irregularities 
or excess of self-cured resin (Fig. 3). Finally, the 
dentures were disinfected by means of cleansing 
tablets (Protefix, Queisser, Germany) and stored in 
room temperature tap water until delivery time. 

Dentures were delivered to patients and they 
were instructed to maintain strict denture hygiene 
measures using cleansing tablets (Protefix, Queisser, 
Germany) once a day for 3 months. 

 
Figure 2: Maxillary complete denture with fixed RDS 

 

Retrieval of Removable Acrylic Resin 
Specimens 

Patients were recalled after 3 months where 
the maxillary dentures were removed and gently 
cleansed with soft denture brush to remove any gross 
soft deposits. The dentures were disinfected with the 
same given denture-cleansing agent before retrieving 
of RDS. Then RDS were retrieved with tissue bunch 
6.1 mm diameter (Leader, Italy). The holes in 
maxillary dentures were restored with heat-cured 
discs using self-cured acrylic resin. The retrieved disc 
specimens were disinfected once more and stored in 
tap water for one day before surface roughness and 
hardness were measured. 

 

Measurements of Surface Roughness and 
Hardness 

 

Measuring Surface Roughness (μm) 

Surface roughness in terms of roughness 
average (Ra) was estimated by the National Institute 
for the Standards-Egypt using ultra-sonic profilometer 
(form Talysurf i200, Taylor Hobson-AMETEK’s, USA). 
The first surface roughness readings were measured 
immediately after specimens’ preparation as a 
baseline record and the mean of three readings was 
enrolled. The final roughness measurements were 
done after 3 months of RDS retrieval. 

Measuring Surface Hardness (kg/mm) 

The hardness was measured using the 
Universal testing machine (Nexus 4503, 
INNOVATEST, Netherlands, Europe) in the National 
Research Centre, with Vickers diamond indentator. A 
100 g load was applied for 10 seconds with 20 x 
magnification. Every specimen was subjected to three 
indentations (one on the centre, two on the border) 
and the average value was recorded for each RDS 
material. Similarly to roughness, the first hardness 
readings were achieved immediately after specimens’ 
preparation and the final hardness measurements 
were carried out after 3 months of RDS retrieval. 

 

Statistics 

Data were analysed using IBM® SPSS® 
(SPSS Inc., IBM Corporation, NY, USA) Statistics 
Version 23 for Windows. Independent t-test was 
performed to compare the influence of denture 
cleansing tablets and oral environment on both the 
surface roughness and hardness of two different 
denture base materials utilising removable discs’ 
specimens (RDS) fixed to maxillary complete 
dentures. The significance level was set at p ≤ 0.05. 

 

 

Results 

 

Table 2 and 3 represents the mean and 
standard deviation (SD) values for the two denture 
base materials RDS; heat cured acrylic resin (AR) and 
the thermoplastic resin (TR) prior to fixing it to 
dentures and 3 months following insertion and utilising 
using of cleansing tablets. 

Despite the lower mean roughness value of 
heat cured resin compared to thermoplastic resin 
(0.20 μm & 0.35 μm respectively) as shown in Table 
2; the surface roughness measurements revealed no 
significant difference (p > 0.05) both before and after 
fixation of RDS and the use of cleansing tablets for 
both RDS materials. Moreover, each RDS material 
showed a significant increase (p < 0.05) in the surface 
roughness after three months (Table 2) with higher 
mean value for TR than AR. (0.37 μm & 0.35 μm 
respectively). 

Table 2: Roughness measurement (μm) for heat cured (AR) and 
thermoplastic resin (TR) DRS before and 3 months following 
the use denture cleansing tablets 

  Denture Base 

P value 

 

  Heat Cure AR 
Thermoplastic 

resin 
 

  Mean SD Mean SD  

Roughness 
Before 0.20 0.08 0.26 0.08 0.06 NS  

After 0.35 0.11 0.37 0.11 0.723 NS 
 
 

p-value  0.001*  0.023*     
Note: Means with the same letter within each row are not significantly different at p ≥ 0.05. 
*= Significant, NS= Non-significant. 
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Comparison of surface hardness of the two 
denture base RDS is shown in Table 3. The hardness 
measurement before fixing RDS to dentures 
demonstrated the statistically significant difference (P 
< 0.05); with heat cure AR recorded higher hardness 
mean value than TR (18.46 and 13.65 respectively). 
With denture insertion and utilising cleansing tablets 
for three months a slight decrease in mean values 
were recorded (14.90 & 11.81) for AR and TR 
respectively, however, it was not statistically 
significant (p > 0.05). 

Table 3: Measurement of surface micro hardness (Kg/mm^2) 
for heat cured (AR) and thermoplastic resin (TR) before and 3 
months following the use denture cleansing tablets 

 

  

Denture Base 

p-value 
 

Heat Cure AR 
Thermoplastic 

PMMA  
 Mean SD Mean SD 

 
Micro hardness 

Before 18.46 2.08 13.65 2.01 0.006* 
 After 14.90 4.20 11.81 .53 0.192 NS 
 p-value  0.151 NS 0.123 NS  

 Means with the same letter within each row are not significantly different at p≥0.05.  
*= Significant, NS= Non-significant.  

 

 

 

Discussion 

 

Denture base surface properties are of 
peculiar importance as they affect the denture 
longevity during the function. Surface roughness and 
hardness have been investigated utilising different in-
vitro methods. All these techniques provide valuable 
information regarding the mechanical properties of the 
materials tested, however, none of in vitro techniques 
can expose the tested materials to conditions similar 
to that of the oral environment (in vivo) such as pH 
and temperature variations [20].  

Hence, the association between the results of 
in vitro methods and clinical studies are expected to 
show some discrepancies [21]. In the current study, 
therefore, a sampling technique developed by Avon et 
al, [22] was modified and utilised to provide reliable 
information about the influence of denture cleanser 
coupled with that of oral cavity on both surface 
roughness and hardness of two denture base 
materials [23].  

Denture hygiene and disinfection have been 
recommended as an essential practice for preventing 
cross-contamination and the maintenance of a healthy 
oral mucosa. It has been pointed out that some 
disinfection methods may have unfavourable effects 
on denture base resins [24, 25]. The surface 
roughness of any denture base material influences 
microbial colonisation and biofilm formation [26, 27]. 
Furthermore, roughness causes denture discoloration 
and it may predispose patient discomfort. The surface 
roughness (Ra) of 0.2 μm was reported to be a 
clinically acceptable value, where no further decrease 
in plaque accumulation is anticipated indenture 

prostheses as reported in the literature [28-31]. In this 
study, maxillary dentures were designated with 
retrievable removable discs (RDS) from two materials: 
conventional acrylic resin and thermoplastic one. Both 
RDS showed roughness within the acceptable value 
(Ra 0.2 μm) prior to fixing RDS to dentures. Despite 
the difference in the chemical composition and curing 
method, the accurate laboratory procedures and 
following manufacturers’ instructions aiming to 
achieve the smooth surface quality may account for 
this nearly similar roughness values. 

Conversely, after three months of using 
cleansing tablets, retrieval of RDS revealed an 
apparent matching increase in roughness (Ra) above 
the acceptable value. This increase in roughness 
might be attributed to possible changes occurring in 
RDS polymer materials as a consequence of the 
coupled effects of oral environment and the use of 
denture cleanser. These findings are in agreement 
with a previous study which reported that effervescent 
cleansing tablets increase the surface roughness [32]. 

Furthermore, the results of this study 
demonstrated that the conventional acrylic resin RDS 
presented a higher hardness than thermoplastic resin 
before fixing RDS to dentures. This probably due to 
the difference in chemical composition were; high 
monomer-polymer content, presence of methyl-
methacrylate monomer and cross-linking agents are 
influencing factors for the better surface hardness of 
the conventional acrylic resin [33]. 

Interestingly, a comparable decrease in the 
hardness for both RDS materials after retrieval of 
specimens was evident. This result is in accordance 
with previous studies demonstrated reduction of 
hardness after using different disinfection methods on 
different denture base materials [32, 34, 35]. Several 
reasons may explain the previous results as water 
absorption during disinfection may act as a 
plasticizing agent, which permits relaxation of stresses 
occurred during processing and consequently, 
hardness is lowered [36, 37]. It was reported that 
repeated exposure of the dentures to disinfectant 
solutions may alter their physical properties. 
Moreover, some chemical constituents of the 
disinfectants may result in softening and degradation 
of the surface layer of denture resin. Another 
explanation is that denture disinfectant liberates 
oxygen resulting in hydrolysis and disintegration of the 
polymerised resin [24, 38, 39]. 

In conclusion, within the limitations of this in 
vivo study, it could be concluded that denture 
cleansers affect the surface roughness and hardness 
concurrently with oral condition variations, which will 
consequently influence the durability and satisfaction 
of complete denture wearers. 
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Abstract  

AIM: The aim of the present study was to compare the extraoral and transbuccal approaches for 
the treatment of mandibular angle fractures with regard to postoperative complications.  

PATIENTS AND METHODS: An electronic search for relevant articles without language and date 
restrictions was performed in July 2016. Inclusion criteria were studies in humans including 
randomised controlled trials (RCTs), controlled clinical trials (CCTs), prospective studies (PS), and 
retrospective studies (RS). In total, 107 patients were included from four studies (transbuccal = 48, 
extraoral = 59). The follow-up period varied from 3 months to 24 months.  

RESULTS: In extraoral group the average of unsightly scar, facial nerve weakness, infection, 
malocclusion, plate removal were found to be 55% (range,10% -100%), 26.5% (range, 0%-53%), 
11.7% (range, 0% - 20%), 22.5% (range, 0% -50%), 6.7% (range, 3.3% - 10%) respectively while 
these parameters in the transbuccal approach were found to be no obvious unsightly scar, 6.6 % 
(range, 0%-13.3%), 8.1% (range, 0% - 20%), 4.8% (range, 0% - 12.5%), 0%. The incidence of 
postoperative trismus and nonunion/malunion were 0% in both groups.  

CONCLUSION: The results of this study suggest that transbuccal approach shows fewer 
complications than extraoral approach when used for the treatment of mandibular angle fractures. 

 

 

 

 

 

Introduction 

 

The objective of mandibular fracture treatment 
is the restoration of anatomical form and function, 
with particular care to establishing the pre-trauma 
occlusion. Traditionally, this has been achieved by 
immobilising the jaws using various dental wiring 
techniques. In the previous two decades, interest has 
increased for different methods of open reduction 
and internal fixation [1].

 
Methods of open reduction 

and internal fixation have continued to evolve and 
have changed enormously in the last few years with 
the advent of plate and screw fixation hardware. 
Fixation devices became smaller, simpler to handle, 

and extraoral incisions have been minimised. 
However, there still is debate regarding the optimal 
treatment [2, 3]. 

Mandibular angle fractures (MAFS) have a 

high frequency of complications particularly in relation 
to the insufficient stability of the fixation systems [4-
6].

 
Despite the advances in internal fixation used for 

the treatment of fractures of the mandibular angle, 
these fractures still present unpredictable results and 
difficulties in treatment compared to other mandibular 
fractures. A large number of studies testifies to the 
fact that no single approach has been shown to be 
ideal [7]. 

Extraoral approaches were traditionally used 
for open reduction and internal fixation of mandibular 
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angle fractures. It has the potential disadvantage of 
leaving an unaesthetic scar and risks damage to the 
facial nerve, though the advantages are better 
exposure and direct application of plate fixation [8-
10].

 
The transbuccal approach has the advantages of 

no external scarring and direct visualisation of the 
occlusion during placement of the bone plates injury 
to branches of the facial and other anatomic 
structures were reduced [9-12]. 

In the previous decades, increased availability 
of high quality and easy-to- use trocar instrumentation 
has made the transbuccal approach prevalent, but 
research into its complication rate is greatly lacking. 
Presently, the choice of the approach relies on the 
surgeon’s personal preference [13].  

The aim of this study is to focus on the 
question: “Is there a significant difference in the 
clinical outcomes between the transbuccal versus 
extraoral approaches in the management of 
mandibular angle fractures? 

 

 

Patients and Methods 

 

Data sources and keywords 

An electronic search was performed without 
language and date restrictions in July 2016 in the 
following data databases: Pub Med, Cochrane 
Database of Systematic Reviews, Cochrane Central 
Register of Controlled Trials (CENTRAL), Alt Health 
Watch, Health Source: Consumer Edition, Health 
Source: Nursing/Academic Edition, Scopus, Wily 
Online Library, and Electronic Journal Centre. 

The keywords and their combinations used in 
this search included: 

1. In PubMed: ((extraoral[All Fields] AND 
approach[All Fields]) OR(extroral[All Fields] AND 
technique[All Fields])) AND (transbuccal[All Fields] 
AND approach[All Fields]) OR (("mandible"[MeSH 
Terms] OR"mandible"[All Fields] OR"mandibular"[All 
Fields]) AND angle[All Fields] AND ("fractures, 
bone"[MeSH Terms] OR ("fractures"[All Fields] AND 
"bone"[All Fields]) OR "bone fractures" [All Fields] OR 
"fracture" [All Fields]))(700 articles) were collected 
from this database. 

2. In Scopus:"extraoral approach" or" 
extraoral technique"or" transbuccal approach" and 
"mandibular angle fracture"(174 articles) in all years. 

3. In Wily Online Library: extraoral approach 
or extraoral technique (in Full Text) OR transbuccal 
approach in Full Text AND mandibular angle fracture 
(in Full Text) (195 articles). A manual search of oral 
and maxillofacial surgery related journals including 
British Journal of Oral and Maxillofacial Surgery, the 
International Journal of Oral and Maxillofacial Surgery, 

Journal of Maxillofacial and Oral Surgery, Journal of 
Craniofacial Surgery, Journal of Oral and Maxillofacial 
Surgery, Oral Surgery, Oral Medicine, Oral Pathology, 
Oral Radiology and Journal of Cranio-Maxillofacial 
Surgery was performed. Relevant reviews on the 
subject and the reference lists of the studies identified 
were scanned for possible additional studies. 

 

Inclusion and exclusion criteria 

Inclusion criteria were studies in humans 
including randomized controlled trials (RCTs), 
controlled clinical trials (CCTs), prospective studies 
(RS), retrospective studies (RS), unilateral or bilateral 
fractures of mandibular angle fracture with the aim of 
a comparative study between the extraoral approach 
and transbuccal approach with the use of transbuccal 
instrumentation for treatment of mandibular angle 
fractures with regard to postoperative complications 
and other factors. Exclusion criteria were: combined 
symphyseal and condylar fractures, comminuted 
fractures, edentulous patients, technical reports, case 
reports, in vitro studies, animal studies, and review 
papers. 

 

Selection of relevant studies 

The following data were extracted from the 
studies included in the final analysis: authors, year of 
publication, study design, number of participants , 
patient age range and/or mean age, follow-up period, 
site of MFs, MAF, fixation methods, surgical 
approach, duration of operation, postoperative 
maxillomandibular fixation (MMF), use of antibiotics 
and/or chlorhexidine, teeth retained and removed in 
MFs, and postoperative complications including 
evaluation of the resulting scar from an aesthetic point 
of view, facial nerve damage evaluation, treatment of 
tooth in the fracture line and its implication on 
malunion and non-union, infection, postoperative 
malocclusion, need for plate removal and mouth 
opening . 

 

Assessment of Quality 

A methodological quality analysis was 
performed by merging the proposed criteria of the 
Strobe statement [14], Moose statement [15], and 
Prisma statement [16], to verify the force of scientific 
evidence in making clinical decisions. The 
classification of the risk of potential bias for every 
article was based on the following criteria: random 
selection in the participants, the definition of inclusion 
and exclusion criteria, report of losses to follow-up, 
the validity of assessments, and statistical analysis. A 
study that comprised all the criteria mentioned above 
was categorised as having a low risk of bias, a study 
that did not comprise one of these criteria was 
categorised as having a moderate risk of bias. If two 
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or more criteria were missed, the study was classified 
to have a high risk of bias. 

 

 

Results 

 

Summary of the study selection process is 
shown in Figure 1. The electronic search resulted in 
1069 studies; seven additional articles were added 
from hand- searching and other sources. After the 
initial screening of articles, 52 articles were excluded 
because of duplication. Of the remaining 1024 articles 
assessed, 929 were excluded by title and abstract 
because they were not related to the topic. Ninety-
five studies were selected for full- text analysis 
leading to the exclusion of 91 articles because 
they did not meet the inclusion and exclusion criteria. 
Thus, a total of 4 articles were included in the 
systematic review. 

 

Figure 1: Flow diagram of study selection process 

 

 

Description of included studies 

Extracted data of the included 4 studies are 
listed in Table 1. Three prospective studies [9, 10, 
12],

 
and one retrospective studies [17] were 

included in this study. A total of 170 patients were 
enrolled in the four studies, but 63 were excluded 
because they had other surgical approaches. This 
left a total of 107 patients with 48 patients in the 
transbuccal approach group and 59 patients in the 
extraoral approach group. The ages ranged from 16-
62 years. The follow-up period varied from 3 months 
to 24 months. Additional MFs were reported in three 

studies [9, 10, 12]. Regarding the transbuccal 
approach group, three studies performed fixation 
using a single miniplate, in one of these articles 
performed the fixation on the lateral aspect of the 
mandible using 2 mm miniplate, a four-hole centrally 
spaced standard mini plate and 6-8 mm screws [17]. 
In the second article a single 2.5 mm, four whole 
stainless steel mini plate with a gap and 2.5 mm × 
8 mm screws was placed along the lateral aspect of 
the mandible [9].

 
In a third article [10]

 
used the same 

fixation method as the second study a single 2.5 mm 
non-compression, 4-holed with gap stainless steel 
mini plate and 6 or 8 mm monocortical screws was 
used.  One of the four studies performed the fixation 
using 2 mini plates in that article [12], 2 mini plates 
were placed with approximately1 cm distance 
between them on the lateral cortex. The plate 
superiorly was a two-hole miniplate fixed superiorly 
on the external oblique ridge and the inferior plate 
was a four whole miniplate fixed along the lateral 
aspect of the mandible. 

Regarding the extra-oral group, there was one 
article [17]

 
that used two 4-hole centrally spaced mini 

plates; one study [12]
 

used two mini plates with 
approximately1 cm distance between them and the 
fixation performed on the lateral cortex; In one 
article a single 2.5 mm, four hole stainless steel 
mini plate with gap and 2.5 mm × 8 mm screws was 
placed on the lateral cortex [9].

 
In one article [10]

 
a 

single non-compression 2.5 mm, 4-holed with gap 
stainless steel mini plate and 6 or 8 mm 
monocortical screws was used. Two of four studies [9, 
12]

 
provided information on the mean operation time. 

 

Assessment of Quality 

The risk of bias outcomes is summarised in 
Table 2. Two [12, 17]

 
were considered to be a high 

risk of bias and two were considered to be a low risk 
of bias [9, 10]. 

 

Effect of intervention 

A summary of the results is presented in 
Table 3. 

 

Scar from the aesthetic point of view 

Three studies with 62 fractures evaluated 
scarring. In two of these studies with an extraoral 
approach the incidence of the scar was 55% (range 
10 % to 100% while the transbuccal approach 
showed no obvious scar. The third study with 30 
fractures divided into 15 patients in each group 
evaluated the scar using the Vancouver scar rating 
scale. The scar rating scale showed a value of 3.6 
with the transbuccal approach and 6.73 in the 
extraoral approach patients. 
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Table 1:  Studies comparing management of mandibular angle fractures via transbuccal and extraoral approaches 

Authors, 
Publication 
year 

Study 
design 

P (n) 
 

Patient 
age 
range 
(mean),
years 

Follow 
up 

Site 
of MFs 

Methods of fixation 
MAF  
 

Surgical 
approach 

Duration of 
surgery, 
min, mean 

Post 
operative 
MMF (n) 

Antibiotics/ 
chlorhexidine, 
days 

Teeth 
retained/ 
removed 
(in MAF) 
 

Kale et al., 
2010 

PS 15 26.9y 7 day 
2 weeks 
3 months 

Angle 
(n = 14), 
Body (n = 1), 
Para-symphysis 
(n = 8), 
 

(G1) 2 mm two miniplates with 
around 1 cm distance on lateral 
cortex (n = 4) 
(G2) 2 mmt wo miniplates with 
around 1 cm distance on lateral 
cortex (n = 10) 

Extraoral 
 
Intraoral + 
transbuccal 

(G1) 63 
 
(G2) 49.5 

NP NM 2/12   

Kumar et 
al.,2011 

 

RA 80 16-62 
(26.6y) 

weekly 3 
months 

Angle 
N = 80 

(G1) four hole centrally spaced 2 
mm, two miniplates (n = 30) 
(G2) four hole centrally spaced 2 
mm, one miniplates (n =15) 
(G3) four hole centrally spaced 2 
mm, one miniplates (n = 35) 

Extraoral 
 
Intraoral + 
transbuccal 
Intraoral 

NM  NP NM Retained teeth 
in line of 
fracture 73/NM 

Patter et 
al., 2014 

PS 30 NM 1 week 
2 weeks 
3 weeks 
4 weeks 
6 weeks 
8 weeks 
10 weeks 
12 weeks 
6-24 months  
 

Angle fractures (N = 
45) 
 
patients associated  
 with other 
mandibular fractures 
 
 

(G1) single non-compression 
2.5 mm, 4 holed with gap 
stainless steel mini plate and 
6/8 mm monocortical screws (n = 
12). 
(G2) single non-compression 
2.5 mm, 4 holed with gap 
stainless steel mini plate and 
6/8 mm monocortical screws (n = 
8). 
(G3) single non-compression 
2.5 mm, 4 holed with gap 
stainless steel mini plate and 
6/8 mm monocortical (screws (n 
= 10) 

Intraoral 
approach 
 
 
 
Transbuccal 
approach 
 
 
 
 
 
Extraoral 
approach 

NM (G1)12 
 
 
 
 
(G2)8 
 
 
 
 
 
 
G3)10 

NM NM/1 

Sudhakar  
et al., 2015 

PS 45 16-51 
(29.6y) 

1 week 
2 weeks 
4 weeks 
6 weeks 
3 months 
6 months 

Angle fractures (N = 
45) out of 45,  24 
patients associated  
 with other facial 
fractures 

(G1) A single 2.5 mm, four hole 
stainless steel mini plate with gap 
and 2.5 mm × 8 mm screws, (n = 
15) 
(G2) A single 2.5 mm, four hole 
stainless steel mini plate with gap 
and 2.5 mm × 8 mm 
Screws (n = 15) 
(G3) A single 2.5 mm, four hole 

stainless steel mini plate with gap 

and 2.5 mm × 8 mm screws 

Intraoral 
 
 
 
 
transbuccal 
+intraoral 
approach 
 
extraoral 
approach 
 

(G1)  
65 ± 3.27 
 
 
(G2)  
93.5 ± 4.36 
 
 
(G3)  

85.5 ± 4.90 

G1)15 
 
 
 
 
(G2)15 
 
 
(G3)15 

Patients were 
admitted for IV 
antibiotics/NM 
 

NM 

 
P, participants; MAF, mandibular angle fracture; MMF, maxillomandibular fixation. MF, mandibular fracture; RA, retrospective analysis; PS ,Prospective study; NM, not mentioned; NP, not 
performed. 
 

 

Facial nerve damage evaluation 

Two studies with 44 fractures divided into 19 
fractures in the extraoral approach and 25 fractures in 
the transbuccal approach evaluated facial nerve 
function. The incidence of facial nerve weakness in 
the transoral group 6.6 % (range, 0 % to 13.3%) and 
in the extraoral approach the incidence was 26.5% 
(range, 0 % to 53%). 

Table 2:  Results of the quality assessment 

Authors and year of 
 Publication 

Random 
selection of 
participants 

Definition 
inclusion/ 
exclusion 
criteria 

Loss of 
follow-
up 

Validity of 
assessment 

Statistical 
analysis 

Reported 
potential 
the risk of 
bias 

Kale et al., 2010 No Yes yes Yes No high 
Kumar et al., 2011 No yes yes yes No high 
Patter et al., 2014 yes yes yes yes yes low 
Sudhakar  et al., 
2015 

Yes yes yes yes yes low 

 

 
Tooth in the line of fracture and its 
implication on malunion and non-union 

The incidence of nonunion was assessed 
in one study with 30 fractures divided into 15 in the 
transbuccal group and 15 in the extraoral group. The 
incidence of non-union in both groups was 0%. 

 

 

Infection 

A total of 107 fractures enrolled in four studies 
evaluated the incidence of infection, 48 fractures in 
the transbuccal approach group and 59 fractures in 
the extraoral group. In the transbuccal group, the 
incidence of infection was 8.1%  (range, 0% to 
20%) whereas in the extraoral group the incidence of 
infection was 11.7% (range, 0 % to 20%). 

 

Malocclusion 

Four studies with 107 fractures divided into 48 
in the transbuccal and 59 in the extraoral group 
assessed the incidence of malocclusion. In the 
transbuccal group, the incidence of malocclusion 
was 4.8% (range, 0% to 12.5%)whereas in the 
extraoral group the incidence of malocclusion was 
22.5% (range, 0% to 50%). 

 

Mouth opening (trismus) 

Three studies analysed the incidence of 
trismus postoperatively with 62 fractures divided into 
33 in the transbuccal group and 29 in the extraoral 
group. The incidence of trismus was 0% in both 
groups. 
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Table 3: Summary of the intervention effect 

Extraoral Transbuccal Approach  

FW% SC% TR% NU 
/NU% 

 

PR% MO% INF% FW% SC% TR% NU 
/MU% 

PR% MO% INF% Extraoral Transoral 
/transbucal 

Author 
/year 
 

0 100 0 _ _ 50 0 0 0 0 _ _ 0 0 4 10 Kale et al.,2010 
_ _ _ _ 3.3 0 16.6 _ _ _ _ 0 6.7 0 30 15 Kumar et 

al.,2011 
_ 10 0 _ 10 40 10 _ 0 0 _ 0 12.5 12.5 10 8 Pattar et 

al.,2014 
53 VRS 

6.7 
0 0 _ 0 20 13.3 VRS 

3.6 
0 0 _ 0 20 15 15 Sudhakar  et 

al., 2015 

INF = Infection, MO = Malocclusion, PR = Plate removal ,NU/MU = Non union /Malunion, TR = Trismus, SC = Scar, FW = Facial weakness. 

 

Plate removal 

The incidence of plate removal was reported 
in two studies with 63 fractures divided into 23 in the 
transbuccal group and 40 fractures in the extraoral 
group. The incidence of plate removal in the 
transbuccal group was 0% whereas the incidence of 
plate removal in the extraoral group was 6.7% (range, 
3.3% to 10%). 

 

 

Discussion 

 

The surgical approach in the management of 
mandibular fractures has been an ongoing point of 
debate some authors advocating the transbuccal 
approach and others the extraoral approach still 
others advocate a combination approach [18]. To the 
best of our knowledge, there is no systematic 
literature review comparing the transbuccal and 
extraoral approaches for mandibular angle fractures. 

The extraoral approach provides easy 
access and direct visualisation, but it is associated 
with marginal mandibular nerve injury and an often 
visible scar [12].

 
In a study by Toma et al. [8]

 
no 

significant difference in the complication rate was 
reported between the transoral and extraoral 
approaches for the treatment of mandibular fractures, 
including body, angle, and ramus. Angle fractures are 
more difficult to treat with the transoral approach than 
anterior mandibular fractures and they have a higher 
incidence of complications such as infection and non-
union. 

It has been shown that when the surgeon 
shifts from the transoral approach to the extraoral 
approach intra-operatively the complication rate 
increases, Therefore, a preoperative decision about 
the surgical approach should be made. The 
extraoral approach theoretically provides a cleaner 
wound by separating the sterile skin from the 
contaminated oral cavity [8]. The extraoral approach 
also allows direct visualisation of both medial and 
lateral cortices to assist with proper reduction [19].

 

Unfortunately, the extraoral route may cause an 
unsightly scar [8, 12, 17]. 

The transbuccal approach is usually 
advocated because it results in no external scar and 
allows direct visualisation and confirmation of the 
proper occlusion during placement of the bone plates 
[12].

 
Despite the advantages of this approach, it is 

through a contaminated area that might increase the 
risk of infection. Transbuccal trocar instrumentation is 
a sensitive technique and the surgeon has to be 
familiar with the armamentarium and be skilled in the 
use of the trocar cannula. In the literature, there is 
some debate about identifying a safe and accurate 
technique for transbuccal incisions [20].

 
It has been 

suggested that the surgeon’s inexperience will lead to 
additional facial incisions, especially when access is 
severely limited due to the nature of the masseteric 
region, and there is a risk of damaging the facial nerve 
[21, 22]. 

From an aesthetic point of view, the extraoral 
route can cause an obvious unsightly scar. Three 
studies [9, 10, 12]

 
assessed the incidence of the 

postoperative scar and two of these studies found that 
the mean extraoral scar was 55 %, while transbuccal 
approach showed no obvious unsightly scar. 
While the remaining study evaluated the scar using 
the Vancouver scar rating scale which showed a 
value of 3.6 with the transbuccal approach and 6.73 in 
the extraoral approach patients. Some authors 
attributed hypertrophic scar formation to abnormal 
healing processes. Although the processes leading 
to hypertrophic scar formation are not yet clarified, 
altered apoptotic behaviour was believed to be a 
significant factor [23]. 

Facial nerve injury is a common complication 
encountered with the extraoral approach. Two of the 
included studies assessed facial nerve function 
postoperatively and found that the incidence of 
postoperative transient facial nerve weakness in the 
transbuccal group was 6.6% and in the extraoral 
approach, the incidence was 26.5%. The complication 
could be attributed to the blunt trauma caused due to 
soft tissue retraction and tissue dissection [9].

 

Nonunion and delayed union usually result 
from infection or conditions that decrease the blood 
supply after mandibular fracture treatment [24]. The 
incidence of nonunion and malunion is between 1% 
and 2% in the literature [25]. What to do with a tooth 
in the line of fracture is always a question. Regarding 

http://www.ncbi.nlm.nih.gov/pubmed?term=Kumar%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22468259
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its implication on malunion and non-union, tooth in 
the line of fracture has been implicated among 
causes of non-union in mandibular fractures [26].

 

one of the investigated study [9] assessed nonunion 
was 0% in both groups. 

Infection is the most common complication 
with mandibular fractures, especially those at the 
angle. Infections evaluated in all included studies, 
Infections were 8.1% with the transbuccal approach 
and 11.7% with the extraoral approach which could be 
due to increased operative time and improper patient 
maintenance and wound dehiscence [9].

 
Some 

authors claim that infection is attributable to poor 
oral hygiene, inappropriate post-operative instructions, 
longer operative time and surgical technique but not 
the hardware used, others blame fixation hardware 
[27]. Successful treatment of mandible fractures 
depends on undisturbed healing in the correct 
anatomical position under stable conditions. Failure to 
achieve this leads to infection, malocclusion or 
nonunion [ 2 4 . Some authors claim that the use of a 
single miniplate leads to more infections than when 
two- mini plates are employed [28, 29].

 
However, the 

process of putting the second miniplate at the lower 
border means increased periosteal stripping, 
bacterial contamination and added hardware on the 
mandible, which theoretically can increase the 
possibility of infection  [17, 25]. 

Plate removal was much higher in the 
extraoral approach than with the transoral approach 
(6.7% versus 0%). The need for plate removal was 
attributed to infection and wound dehiscence [10]. 
Four studies reported a 4.8% malocclusion rate with 
the transbuccal approach and 22.5% with the 
extraoral approach. In analysing the cause of 
malocclusion the patients had an associated 
second fracture on the contralateral side and this 
may be a confounding factor. In some cases, 
malocclusion was the result of a sub-optimal reduction 
at operation or inadequate stability after treatment [24, 
25]. Mouth opening (trismus), three studies analysed 
the incidence of trismus postoperatively. The 
incidence of trismus was 0% in both groups. Two 
studies did not mention the duration of surgery. 
Therefore, an appropriate comparison regarding the 
mean operation time was not possible. However, the 
dissection through multiple tissue layers and the 
closure with the extraoral approach obviously 
increases the duration of surgery. 

The results of this study suggest that 
transbuccal approach shows fewer complications 
than extraoral approach when used for the treatment 
of mandibular angle fractures. 
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Abstract  

BACKGROUND: Draining cutaneous sinus tract in chin area may be caused by chronic periapical 
dental infections. Misdiagnosis of these lesions usually leads to destructive invasive treatment of 
the sinus tract that is not correct and curative. 

CASE REPORT: A 31-year-old male patient referred to us with a chronically draining lesion on his 
chin. The lesion previously was misdiagnosed by medical doctors and had undergone two times 
surgery with a focus on the skin lesion and had received antibiotic therapy for a prolonged period of 
time. After clinical and radiologic examination the dental origin of the lesion was evident and proper 
endodontic and surgical treatment was performed. Three months later, after the treatment, the 
lesion showed total healing and reoccurrence occurred. 

CONCLUSION: The key to successful treatment of cutaneous sinus tract of dental origin must be in 
appropriate communication between the dentist and the physician in order to achieve correct 
diagnosis and therapy in such cases. 

 

 

 

 

Introduction 

 

The successful treatment of cutaneous sinus 
tract of dental origin depends on the diagnosis of the 
source which may be very challenging. These lesions 
present a diagnostic problem and misdiagnosis leads 
to incorrect and unsuccessful treatment. Very often 
the possibility of an odontogenic origin is overlooked 
because most of the patients do not experience any 
dental symptoms. 

Treatment with systemic antibiotics results in 
temporary cessation of the drainage which returns 
immediately after antibiotic treatment is over. The 
diagnosis may be challenging for several reasons: 

1. The cutaneous lesions do not always arise in 
close proximity to the underlying infection and 
only half of all patients ever recall having had a 
toothache. 

2. The sinus tract appears most commonly on the 
chin or jaw line but they also can appear 
elsewhere on the face and neck [1, 2]. 

3. Lesions have been reported to occur as far away 
from oral cavity as the chest, tight or sacrum [2-5]. 

4. Because cutaneous lesions can mimic other 
disorders, several inappropriate surgeries and 
courses of antibiotics are commonly used before 
definite therapy is instituted [2, 6, 7]. 

Patients with extraoral drainage from 
periapical pathosis may be unaware of any dental 
problem and tend to seek treatment from physicians, 
who may not give high priority to chronic dental 
infections. 

The differential diagnosis should include: 

 Infected pylar or epidermal cyst 

 Carbuncle 

 Pyogenic granuloma 

 Suppurative lymphadenitis  

 Foreign body reaction 

 Thyroglossal tract fistula 

 Branchial cleft fistula 

 Actinomycosis 

 Basal cell and squamous cell 
carcinoma [8-11]. 
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Dental etiology of these lesions can be 
confirmed by: 

 Tracing the sinus tract to its origin 
with gutta percha or other radioopaque 
material 

 Pulp vitality testing  

 Periapical films 

 Panoramic films 

 

 

Case Report 

 

A 31-year-old male patient referred to our 
clinic with a chronically draining lesion on his chin. His 
history revealed that he had this lesion for more than 
5 months and had undergone two times surgery and 
received antibiotics for prolonged period of time.  

 

Figure 1: Skin lesion located on chin area 

 

Dental history revealed no pain or any dental 
symptoms but he recalls to a direct blunt trauma to the 
anterior mandibular region. The periapical radiograph 
showed a large radiolucent area around lower right 
first incisor. There was no electric or thermal pulp 
testing performed on the same tooth. Neither 
percussion nor palpation revealed any abnormality. 

 

Figure 2: Rtg diagnosis of chronical periodontitis periapical and root 
canal treatment 

 

The tooth was treated with calcium hydroxide 
and glycerine and antibiotics for 14 days. After the 

initial filling of the root canal, an apicoectomy and 
sinus excision was performed. Three months 
postoperative control revealed no sinus fistula or 
exudates from chin or from the mucosa.  

 

Figure 3: Surgical removal of periapical lesion with apical resection 

 

 

 

Discussion 

 

If correctly diagnosed and treated the tract is 
expected to disappear within 7 to 14 days.Systemic 
antibiotic therapy will result in a temporary reduction 
of the drainage and apparent healing [12]. This tract 
however will recur immediately the AB therapy is 
completed unless the initial source is not eliminated 
[12]. 

 

Figure 4: Curettage of the fistula 

 

Extraoral cutaneous sinus tracts are usually 
lined with granulomatous tissue with a lumen 
containing a purulent exudate. The exudate is 
composed mainly of PMNL [13, 14]. Unlike intraoral 
tracts, extraoral tracts heal with granulation tissue 
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leaving a cutaneous scar [15]. The patients may have 
to undergo a revision of the scar. 

 

Figure 5: Total recovery in mental extraoral  area a few weeks later 

 

Eighty of reported cases of odontogenic origin 
are associated with mandibular teeth [16]. The sinus 
tract usually disappears in 5 to 14 days after the root 
canal system has been thoroughly cleansed [17]. An 
intraoral and extraoral sinus can develop depending 
on the path of the inflammation dictated by 
surrounding muscular attachments and facial planes 
[18]. 

The majority of sinuses arisen are intraoral 
[19, 20]. A retained root fragment can be the cause in 
edentulous patients [21, 22]. Most infections are 
polymicrobial and culture often yields growth of 
anaerobes or facultative anaerobes such as 
streptococcal spices [2, 19, 23, 24]. Due to two time’s 
surgical interventions and a prolonged antibiotic 
usage, we did not see relevant to have an antibiogram 
as it would not reflect the exact picture of the flora. 

Johnson et al. believe that the application to 
heat to the face may contribute to the cutaneous exit 
of these sinus tracts since it is well known that the 
heat causes vasodilatation and increase blood flow to 
the local area [12]. Caliskan and colleagues presented 
three cases of cutaneous sinus tracts that were 
treated with CaOH and glycerine mixture intensionally 
placed beyond the apex. They performed 
microbiological culturing and found a mixed 
assortment of both obligate and facultative anaerobic 
bacteria identified as representatives of both 
endodontic abscesses and skin infections [25]. 

Conventional root canal therapy and 
sometimes extraction of the tooth are effective in 
achieving healing of cutaneous sinus tracts in a few 
weeks.In general, it is not necessary to treat the skin 
lesion,except for esthetic reason [26]. Al-Kandari 
reported completely healing of the sinus tract after 
proper root-canal treatment without surgical treatment 
in three months leaving a small scar [27]. 

In this case, the skin lesion was treated 
surgically because the patient had undergone two 
times surgical intervention with the focus on the skin 
lesion and had a bigger defect on his chin.Also, the 
time of healing is shortened with additional surgical 
removal and apical resection. 

In conclusion, the key to successful treatment 
of cutaneous sinus tract of dental origin must be in 
appropriate communication between the dentist and 
the physician in order to achieve correct diagnosis 
and therapy in such cases. Basic principles of root 
canal treatment should be used judiciously to create a 
favourable environment while effectively eliminating 
the pathogens and giving the body’s immune, healing 
and repair mechanism a chance for the desired result. 
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Abstract  

AIM: Workplace stress is hazardous for its harmful impact on employees’ health and organizational 
productivity. The aim of the study is to apply the Allostatic Load Index (ALI) which is a multi-
component measure for health risk assessment and early detection of stress among workers in 
Egypt.  

METHODS: Sixty-two working adults randomly selected from two different working environments in 
Egypt were included in the study. Participants completed a self-reported questionnaire for socio-
demographic and work variables. Andrews and Withey test for Job Satisfaction was filled and 3 ml 
blood samples were collected. Markers assessed for Allostatic Load were serum cortisol, c-reactive 
protein, dehydroepiandrosterone-sulphate, total thyroxine, total cholesterol, triglycerides, low-
density lipoprotein, high-density lipoprotein, total cholesterol to high-density lipoprotein ratio, 
systolic and diastolic blood pressures, waist to hip ratio and body mass index. The risk quartile 
method was used for calculation of ALI. ALI value of four or more indicates high Allostatic Load.  

RESULTS: Job satisfaction scale defined about a quarter of the study population (24%) to be 
dissatisfied with Allostatic Load of 2.4 as the mean value. Population percentage with ALI ≥4 
reached 12.9% with 100% of them females. A significant association was found between Allostatic 
Load of primary mediators and age, the presence of chronic diseases, place of work and female 
gender.  

CONCLUSION: Female gender and the old age of the Egyptian workforce under study are at 
higher risk of chronic diseases. Using an alternative way -for example, the cut-point method- 
instead of the risk quartiles for dichotomization of markers used in ALI calculation could be more 
precise for early detection of stress among healthy individuals. 

 

Introduction 

 

Workplace stress is an issue of growing 
interest in the field of Occupational health. It is defined 
by the Canadian Centre for Occupational Health and 
Safety [1] as the harmful physical and emotional 
responses that can result from conflicts between job 
demands on the employee and the amount of control 
an employee has over meeting these demands. 
Unfortunately, the decreased ability of workers in 
developing countries to recover from job stressors due 
to lack of awareness could seriously contribute to 
undesirable health conditions [2] beside the negative 
impact on workplace productivity and profit.  

Allostatic load (AL) model [3], is a powerful 
way to assess physiological dysregulations in the 

state of prolonged secretion of stress hormones [4], 
stress hormones in conjunction with pro- and anti-
inflammatory cytokines represent the AL biomarkers 
referred to as the primary mediators (primary stage). 
Secondary outcomes (secondary stage), include 
metabolic (e.g., insulin, glucose, total cholesterol, 
high-density lipoprotein, cholesterol, triglycerides, 
visceral fat depositing), cardiovascular (e.g., systolic 
and diastolic blood pressure), and immune (e.g. 
fibrinogen, C-reactive protein) parameters that reach 
sub-clinical levels. The final stage of AL progression is 
allostatic overload; in which physiological 
dysregulations lead to disordered, diseased, and 
deceased endpoints referred to as tertiary outcomes. 
The AL model proposes that by measuring the multi-
systemic interactions among primary mediators and 
effects, in conjunction to sub-clinically relevant 
biomarkers representing secondary outcomes, 
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biomedical advances can be made in the detection of 
individuals at high risk of tertiary outcomes [5]. 

The aim of the present study is to apply the 
multiple biochemical measures of AL for early 
detection of workers at high risk of debilitating 
drawbacks of workplace stress in Egypt. Working 
environment related variables including job 
satisfaction and some socio-demographic factors will 
be studied as predisposing factors to workplace 
stress.  

 

 

Subjects and Methods 

 

A sample of 62 Egyptian working adults (18 
males and 44 females) completed the study. The 
mean age of the study sample participants was 40 
years ranging from 20 to 59 years. Thirty-five of them 
work in the different departments of the Faculty of 
Pharmacy (Girls), Al-Azhar University, Egypt and 27 
works at the pediatric oncology outpatient clinic, 
National Cancer Institute (NCI), Egypt .Ethical comity 
at the National Research Center approved the study 
design and procedure was done under its guidance.  

All participants were asked to fill a self-
reported questionnaire including socio-demographic 
data (gender, age, social status, residence and history 
of chronic diseases) and some work related variable 
encompassing presence or absence of a second 
work, number of networking hours per day, total 
number of working years and job nature (worker or 
employee). Andrews and Withey Job Satisfaction 
Scale [6] was included in the questionnaire. 

A 3 ml whole blood sample was taken from 
the study participants for biochemical analysis of AL 
biomarkers. The blood was collected in a plain red top 
venipuncture tube without additives or anti-coagulants 
for serum. Blood was allowed to clot for serum 
samples. Centrifugation of the specimen was done to 
separate the serum from the cells. Samples were 
refrigerated at -4 degrees Celsius for few days before 
analysis.  

For determination of AL, biochemical markers 
measured as primary mediators were serum cortisol 
and dehydroepiandrosterone-sulphate (DHEA-s), c-
reactive protein (CRP) and total thyroxine (tT4). 
Secondary outcome biomarkers were total cholesterol 
(TC), HDL-cholesterol, LDL-cholesterol and 
triglycerides (TG).  

Serum cortisol and tT4 were assayed by an 
enzyme-linked immunosorbent assay (ELISA) 
technique using Immunospect kit (CA). DHEA-s and 
CRP were estimated in serum using ELISA kit 
manufactured by DRG diagnostics, Germany. TC, TG, 
and HDL-cholesterol in plasma were determined by a 

kinetic method using the Bio-diagnostic kit (Egypt) 
according to the methods described by Allain et al. [7], 
Fassati and Principe [8] and Burstein [9], respectively. 
LDL was estimated with reference to measured values 
of TC, HDL, and TG according to the Modified 
Friedewald Formula (MFF): LDL-C (mg/dl) = Non-
HDL-C × 90% - TG × 10% [10]. 

Systolic blood pressure (SBP), diastolic blood 
pressure (DBP) and anthropometric measures; body 
mass index (BMI) and waist-to-hip ratio (WHR) were 
also measured to be included in the AL score. SBP 
and DBP were calculated as the average of two 
seated blood pressure readings taken about one 
minute apart, using a mercury sphygmomanometer 
[11]. WHR was calculated based on waist 
circumference (measured at its narrowest point 
between the ribs and iliac crest) and hip 
circumference (measured at the maximal buttocks) 
[12] and BMI was calculate from measured data as 
weight in kilograms divided by height in squared 
meters [11]. Total cholesterol to high-density 
lipoprotein cholesterol (TC/HDL) was calculated for 
determination of Allostatic load index (ALI) . 

All parameters chosen for determination of 
ALI were chosen according to the literature [13-14]. 
For each biomarker, the high-risk threshold was 
calculated and each participant was assigned a point 
for each biomarker that was beyond the threshold. 
The high-risk threshold was defined as below the 25

th
 

percentile for DHEA-s and HDL and above the 75
th
 

percentile for all other markers according to each 
measurement's distribution within the population 
under study (Table1). The points were summed to 
generate the ALI, with a range from 0 to 13. According 
to similar research, an ALI of four or greater was used 
to define a high AL [15-16]. 

Descriptive statistics were represented as 
mean and standard deviation for studied variables and 
measures using the statistical package for social 
sciences, version 16 for windows (SPSS Inc., USA). 
Pearson Chi-square and student t-test were used for 
comparing data.  

Table 1: Criteria for contribution from individual biological 
parameters for ALI calculation 

______________________________________________________ 

Highest quartile 
SBP (≥ 150 mm Hg) 
DBP (≥ 100 mm Hg) 
WHR (≥ 1.5) 
TC/HDL (≥ 10.4) 

Serum cortisol (≥ 15.85 g/dl) 
CRP (≥ 7.6 mg/l) 

Total thyroxin (≥12.4 g/dl) 
BMI (≥38.1) 
TG (≥231 mg/dl) 
TC (≥253 mg/dl) 
LDL (≥171 mg/dl) 
Lowest quartile 
HDL cholesterol (≤ 49.8 mg/dl) 

DHEA-S (≤ 1.02 g/ml) 
______________________________________________________ 
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Results 

 

Descriptive data of study population as 
represented in Table 2 shows that percentage of 
females exceeds males in the study with 71% and 
29%, respectively. Most of the study population are 
married (69.4%), don't have a second job (81%), live 
in urban residence (82%), work for more than five 
hours per day (76%) and work as employees (71%).  

Nearly neither quarter of the population (24%) 
under study shows to be dissatisfied or neither 
satisfied nor dissatisfied with their job. 

Table 2: Distribution of the study variables 

Study Variables Frequency (%) 

Gender  
 Male 18 (29%) 
 Female 44 (71%) 

Age  
 <40 27 (44%) 
 ≥40 35 (56%) 

Work Place  
 Al-Azhar 35 (56.5%) 
 NCI 27 (43.5%) 

Social Status  
 Married 43 (69.4%) 
 Others 19 (30.6%) 

Other Job  
 Present 11 (18%) 
 Absent 50 (81%) 

Chronic Diseases  
 Present 24 (38.7%) 
 Absent 38 (61.3%) 

Residence  
 Urban 51 (82%) 
 Rural 8 (13%) 

Daily Working Hours  
 ≤ 5 13 (21%) 
 > 5 47 (76%) 

Working Years  
 ≤ 10 24 (38.7%) 
 > 10 35 (56.5%) 

Job Nature  
 Employee 44 (71%) 
 Worker 18 (29%) 

Job Satisfaction 
 <20 
 ≥20 

 
47 (76%) 
15 (24%) 

 

Table 3 shows the means with standard 
deviations together with minimum and maximum 
values of the different biomedical measures under 
study, ALI for all measures, ALI for primary mediators 
and job satisfaction scale.  Mean value for cortisol 
(11.4 µg/dl) lies nearly at the middle of the normal 
range (5-23 µg/dl) as well as cholesterol (183 mg/dl) 
which has a normal range of 150-225 mg/dl.  

As for DHEA-s (0.8 µg/mlL) the mean value is 
very near to the lower normal (0.56 µg/ml) while CRP 
(4.9 mg/l), tT4 (9.8 µg/dl), TG (122 mg/dl), HDL (61 
mg/dl) and LDL (96 mg/dl) means greatly approach 
the highest values within their normal ranges; 0.068-
8.2 mg/l, 5-13 µg/dl, 40-140 mg/dl for women and 60-
165 mg/dl for men, 30-70 mg/dl for men and 35-85 
mg/dl for women and >120 mg/dl, respectively. Mean 
values for systolic (122.8) and diastolic (81) blood 
pressures are normal while BMI mean (31.5) exceeds 
obesity threshold (30). Total ALI (2.4) showed to be 
higher than ALI for primary mediators (1.44). 

 

Table 3: Descriptive statistics of biomedical measures in the 
study 

Variable (N) Mean ± SD Minimum Maximum 

Cortisol (62) 11.4 ± 3.7 4.3 19.7 
DHEA-s (62) 0.8 ± 0.6 0.2 3.5 
CRP (62) 4.9 ± 3.3 0.5 10.1 
T4 (62) 9.8 ± 2.7 4.7 15.1 
TC (62) 183 ± 66 140 284 
TG (62) 122 ± 52 48 292 
HDL (62) 61 ± 28 22 99 
LDL (62) 96 ± 54 1 228 
TC/HDL (62) 3.5 ± 2.2 1.2 13.5 
SBP (62)  122.8 ± 14.6 90 170 
DBP (62) 81 ± 8.3 60 113 
BMI (62) 31.5 ± 6.6 18 48 
WHR (62) 0.88 ± 0.15 0.6 1.85 
Job Satisfaction 15.4 ± 4.4 8 25 
ALI (62) 2.4 ± 1.2 0 5 
ALI of Primary Mediators(62) 1.44 ± 0.92 0 4 

 

Mean values of ALI didn't show to be 
significantly different with respect to work related and 
socio-demographic variables considered in the study 
(Table 4). On the other hand gender (p = 0.036), age 
(p = 0.013), workplace (p = 0.000) and presence of 
chronic diseases (p = 0.014) significantly affected ALI 
of primary mediators as shown in Table 4. Females 
(1.6), higher age group (1.7), participants working at 
Faculty of Pharmacy Al-Azhar University (1.8) and 
participants with chronic diseases (1.8) showed higher 
values of ALI for primary mediators than males (1.1), 
lower age group (1.1), participants working at NCI 
(0.9) and participants not suffering from chronic 
diseases (1.2), respectively.  

Table 4: Comparing means for Allostatic load according to 
studied socio-demographic and work-related variables of the 
study population 

Study Variables Allostatic Load Index ALI of Primary Mediators 

Gender   
 Male 2.0 ± 0.8 1.1 ± 0.8* 
 Female 2.5 ± 1.3 1.6 ± 0.9 

Age   
<40 2.1 ± 1.3 1.1 ± 0.9* 
≥40 2.5 ± 1.2 1.7 ± 0.9 

Work Place   
 Al-Azhar 2.5 ± 1.1 1.8 ± 0.9** 
 NCI 2.1 ± 1.3 0.9 ± 0.68 

Social Status   
 Married 2.3 ± 1.2 1.4 ± 0.9 
 Others 2.5 ± 1.2 1.5 ± 0.9 

Other Job   
 Present 2.4 ± 1.1 1.5 ± 0.8 
 Absent 2.3 ± 1.2 1.4 ± 1.0 

Chronic Diseases   
 Present 2.7 ± 1.2 1.8 ± 1.0* 
 Absent 2.1 ± 1.2 1.2 ± 0.8 

Residence   
 Urban 2.4 ± 1.2 1.5 ± 0.9 
 Rural 2.1 ± 0.8 1.4 ± 0.9 

Daily Working Hours   
 ≤ 5 2.5 ± 1.1 1.7 ± 1.0 
 > 5 2.3 ± 1.2 1.4 ± 0.9 

Working Years   
 ≤ 10 2.3 ± 1.5 1.2 ± 1.0 
 > 10 2.4 ± 1.0 1.6 ± 0.9 

Job Nature   
 Employee 2.4 ± 1.3 1.5 ± 1.0 
 Worker 2.3 ± 1.1 1.4 ± 0.7 

Job Satisfaction 
 <20 
 ≥20 

 
2.4 ± 1.2 
2.1 ± 1. 4 

 
1.4 ± 0.85 

1.57 ± 1.13 

 *p ≤ 0.05; **p ≤ 0.01. 

 

No significant difference was detected 
between the population sample showing high ALI (≥ 4) 
and those with low ALI (< 4) regarding the different 
variables tested in the study except for gender where 
100% of the population with high ALI was found to be 
females (Table 5). 
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Table 5: Relation between Allostatic Load Index (ALI) and 
study variables 

 
 
Variables (N) 
 

ALI 
 
Chi- 
square 

P-value 

< 4 
N = 54 

≥ 4 
N = 8 

  

Gender (62) 
 
Male 

  
33% 

 
0% 3.76 0.015* 

Female 66% 100% 

Age (62) 
 
<40 

 
44% 

 
37.5% 0.137 0.710 

≥40 56% 62.5% 

Social status (62) 
 
Married 

 
70% 

 
62.5% 0.203 0.675 

others 30% 37.5% 

Chronic Diseases 
(62) 

 
Present 

 
37% 

 
50% 0.494 0.487 

Absent 63% 50% 

Residence (59) 
 
Urban 

 
81% 

 
87.5% 1.246 0.140 

Rural 15% 0% 

Work Place (62) 
 
Al-Azhar 

 
56% 

 
62.5% 0.137 0.710 

NCI 44% 37.5% 

Working Years 
(59) 

 
<10 

 
37% 

 
50% 0.892 0.350 

≥10 59% 37.5% 

Working Hours 
(60) 

 
≤ 5 

 
22% 

 
12.5% 0.254 0.599 

> 5 76% 75% 

Other Job (61) 
 
Present 

 
18.5% 

 
12.5% 0.191 0.650 

Absent 79.5% 87.5% 

Job Nature (62) 
 
Employee 

 
70% 

 
75% 0.072 0.785 

Worker 30% 25% 
      
Job Satisfaction <20 76% 75% 0.003 1.00 
 ≥20 24% 25%   

 *p≤0.05. 

 

 

Discussion  

 

Upon assessment of AL for our randomly 
selected sample of working adults in Egypt, ALI was 
found to be 2.4 as the mean value. Fortunately, this 
value of AL score is lower than values obtained by the 
similar cross-sectional studies on the workforce like 
those done in Canada (2.69) [17], Germany (3.15) 
[18] and China (3.69-4.54) [19]. At the time where only 
one study in Netherland showed a lower range of 
means of AL (1.7-7-2.03) for a population sample of 
males working as telecom managers [20] compared to 
our results.  

However, according to results of the assessed 
markers, risk quartile thresholds of TC (253 mg/dl), 
TG (231 mg/dl), LDL (171 mg/dl), TC/HDL (≥ 10.4), 
DBP (≥ 100 mmHg), WHR (≥ 1.5) and BMI (38.1) 
highly jumped over the corresponding threshold 
ranges detected in similar studies as reported by 
Mauss and his colleagues [21] and even exceeded 
the normal ranges. As reported in their review, ranges 
of threshold values showed to be 177.9–249.0 mg/dl, 
101.5–141.75 mg/dl, 116.0–137.3 mg/dl, 3.71, 71.2–
95.0 mm Hg, 0.83–0.97, 25.2–28.5, respectively 
which is too much lower. The threshold for DHEA-s 
according to lowest risk quartile was ≤1.02 μg/ml that 
is also lower than the corresponding thresholds 
reported (13.3–51.5 μg/dl).  

Such results reflect a seriously bad general 

health condition for our study population compared to 
others and render the mean value for AL deceiving 
and reflecting a false indication of the good state of 
health. Moreover, in our consideration, if the same 
data obtained from the present study were 
recomputed but using the cut-point method [22] for 
calculation of AL, a higher mean value for AL will be 
detected.  Using the quartile method allowed a high 
percentage of the population to skip being rated on 
the ALI despite their absolute values for certain 
measures exceeded the normal range which could be 
indication of serious load (see for BMI as an example 
where the population with the range 30-38 were rated 
with 0 for AL since the highest quartile threshold is 
38.1). This could be regarded as a disadvantage of 
the risk quartile method for dichotomization of AL 
measures, and invites more research studying the 
best indicative way for ALI calculation.  

Work-related variables under study including 
job satisfaction didn't show significant influence on AL 
score in agreement with findings of Johansson and his 
colleagues [23]. No associations were detected, 
except for a place of work where population working 
at Al-Azhar University suffered from significantly 
higher (p<0.01) AL of primary mediators (1.8) 
compared to those working at the NCI (0.9) at p<0.01. 
AL of primary mediators reflects the allostatic state 
phase of the AL sequence [24] which is the state 
preceding AL and allostatic overload. The importance 
of detection of primary mediators lies on the fact that 
they represent nonclinical measures that provide 
additional warning signs of bad health above and 
beyond that shown by standard clinical measures as 
stated by Goldman et al. [25]. Similarly, ALI mean 
values for Al-Azhar University (2.5) showed to be 
higher than that of NCI workers mean (2.1) but, non-
significantly, which ensures the worth health 
conditions of the former over the later. 

Job satisfaction is a crucial indicator for 
measuring work wellbeing [26]. About quarter of the 
study population (24%) appeared to score more than 
or equals to twenty with a mean value of 15.4 for the 
whole population. This value for job satisfaction could 
be indicating a trend of dissatisfaction or at least 
carelessness of the issue. No association was 
detected between ALI and job satisfaction scores as 
demonstrated by the present work in contrast with the 
study hypothesis which assumed there would be a 
direct association between the two measures due to 
the reported effect of job satisfaction on physical and 
psychological wellbeing [27]. 

Many studies reported a direct association 
between high AL and increased age [14, 28-29]. Age 
appeared to affect AL prominently in our results where 
AL was 2.5 for the higher age group (≥ 40 years) than 
the lower age group (2.1), also AL for primary 
mediators was significantly higher (p = 0.013) in the 
older group (1.7) than the other group (1.1). The 
adverse effect of age on AL could be attributed to the 
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fact that AL measures the cumulative biological risk 
normally increased with age as stated by Crimmins et 
al., [30].  

Although both males (29%) and females 
(71%) were represented in the study population yet, 
all the percentage of the sample (12.9%) that showed 
high AL (ALI ≥ 4) were females. Moreover, means of 
both ALI and that of primary mediators showed to be 
higher in females (2.5 and 1.6, respectively) 
compared to males (2.0 and 1.1, respectively) with p = 
0.036 for AL of primary mediators. These results are 
in contrast with Schnorpfeil et al., (2003) and Li (2007) 
[18, 28] who recorded a positive association between 
AL and the male gender and may indicate sever life 
conditions and health state for women in Egypt.  

The presence of chronic diseases also 
showed to be associated with high AL (2.7) compared 
to population free from chronic diseases (2.1). 
Significantly higher AL of primary mediators (1.8 vs. 
1.1, p = 0.014) for a population with chronic diseases 
was also detected. These results are in agreement 
with the reported significantly increased AL with 
decreased physical health for Latino day workers in 
the USA as stated by De Castro et al., [31], the 
decreased self-rated health recorded by Naswall [32] 
in Sweden and the increased physical complaints as 
detected by Juster and Lupien [17] in Canada.  

In conclusion, despite diversity among prior 
research on AL, regarding inclusion of biomarkers, 
method of calculation of AL, type of study and 
population under examination which makes it difficult 
to compare results of different studies, yet a growing 
confidence in the great worth of using the multi-
component AL measure as predictor for health risk 
assessment is emphasized. According to our study, 
results signified bad health conditions for our working 
adults, especially women.  

Work-related variables like effort-reward 
imbalance, work safety, job control, job demands and 
burnout that proved direct association with AL in 
previous studies made on various communities are 
needed to be investigated in Egypt and other 
developing countries. Socio-economical status as 
reported by De Castro et al. together with age and 
gender as discussed earlier also represent important 
predictors of stress and health deterioration.  

Re-launching similar studies over larger 
population for screening purposes in Egypt and trying 
other methods for calculation of risk thresholds are 
highly recommended putting in mind that the present 
work could be regarded as a pilot exploratory cross-
sectional study. 
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Abstract  

Marketing strategy is correlated with the regulations for the corresponding product category. 
Accordingly, there is a big difference in the marketing strategy of food supplements and over-the-
counter medicines. In this paper are presented 2 different marketing strategies of a new small 
pharmaceutical company in two studies. The findings of studies analysis can be used for 
developing marketing strategies in the wider sense and other products, for other small to medium 
sized companies in other countries of interest with similar regulations and help them understand 
how to position and promote themselves and their products. 

 

 

 

 

 

 

 

Introduction 

 

Marketing strategy differs depending on the 
product, pharmaceutical company and market 
situation. The process consists of 3 phases: planning, 
implementation and control [1-3]. The strategy can 
relate to therapeutic groups, product line or individual 
product [4]. In this paper, 2 different marketing 
strategies of the new small pharmaceutical company 
in two studies will be presented. In Study One will be 
explored marketing strategy for food supplements 
(product line). In Study Two will be explored and 
created a marketing strategy for over-the-counter 
(OTC) medicine (product strategy) for a non-EU 
pharmaceutical company (Macedonia) to enter the EU 
market (Slovenia), based on the comprehensive 
research analysis. Today pharmaceutical companies 
must sell smarter and deliver greater value with 
smaller sales teams. 

Methods 

 

In both studies are used qualitative and 
literature research. Additionally, in Study One are 
used questionnaires for wholesalers and pharmacies 
and competitors analysis. In Study Two are used 
situation analysis (Political, Economic, Regulatory, 
Technological, Social/PERTS & SWOT analysis) and 
interviews with company employees.  

 

 

Results 

 

Study One 

Products are positioned as food supplements 
that support the health of patients. Starting points of 
the strategy are: 

 Brand names of food supplements - easy to 
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remember; 

 Visual differentiation through packaging – 
impressiveness; 

 Abstract display of elements/effects on 
packaging; 

 Modern and clear design - associated with 
modern sophisticated technology. 

The concept for the brand name is to mark 
the effect which food supplements have on the human 
body (some names are a blend of ingredients that are 
contained or the organ for which they are intended, 
others mark the effect). 

On the packages is displayed modern graphic 
typography concept, letters contribute to playfulness, 
visual impressiveness and authenticity, 
complemented by body parts that affect the 
supplements. Organs are presented in an interesting 
cubist manner, by emphasising the tissue as a creator 
of every organ and this gives original minimalist 
outlook that sets it apart as unique packaging sample. 

Communication objectives are: creating 
company awareness, promoting a line of food 
supplements, further education of target audience for 
their action and the way of usage.  

Target audiences are professionals - doctors, 
pharmacists, associations and non-governmental 
organisations, and the general public - medias. 

Limited launch phase (preparatory phase) is 
represented by testing the products with special target 
groups (physicians), building company credibility and 
presentation of products among experts. 

Introduction phase of food supplements is 
represented by presenting the company and 
announcement of products – public relations, launch, 
positioning, point of sale and point of purchase 
support, creating awareness (cooperation with portals 
that have headings for health) through mass 
electronic media - TV and print media campaigns for 
the professionals and general public. 

PR activities: 

1. Presentation of the company - company 
brand through an introduction to general public and 
specific audiences, by demonstrating capacity and 
technology through interviews with selected media. 

Objective: presentation to the public and 
target audiences, promoting investment and 
highlighting the contribution of the company to the 
economy and quality of life. 

Target audience: representatives of medias, 
companies (partners, suppliers, customers), experts, 
general public. 

2. Building credibility - strengthening the 
company position by initiating important topics related 

to contemporary trends in company's interest at target 
audiences. 

3. Products presentation - communication-
related to certain products and advice for their positive 
characteristics using "third party". 

Objective: to inform the public about products 
advantages and characteristics, promotion, 
strengthening confidence in products recommended 
by physicians and pharmacists. 

Target audience: the general public. 

According to the presented data, it is obvious 
that registration of food supplements is not demanding 
as the registration process of medicines, so their 
replacement with other food supplements is also 
easier and predicted. Usually, they are hit products 
which have a shorter life cycle, about 4-5 years, which 
is not the case with the medicines. Requirements in 
terms of investments in the manufacturing facilities, 
equipment and staff are also much smaller in terms of 
requests for necessary good pharmaceutical practices 
that are imperative for the pharmaceutical product 
manufacturers. Manufacturers of food supplements 
need only an HACCP certificate. Food supplements 
pricing is free and is not regulated by law. 

 

Study Two 

Marketing plan for the OTC product is 
developed based on the tabulated data from situation 
analysis - PERTS analysis (Table 1) and SWOT 
analysis (Table 2).  

PERTS analysis model is exploring the 
external factors, particularly useful for international 
markets. 

Table 1: PERTS analysis – macro environment 

External factors Opportunities Threats 

Political 
Reimbursement list and health care 
policies are subject to change 

Removal from reimbursement 
list 

Economic 
Economical situation is improving 
Medicine market grows 

Economic crisis 
Change of exchange rate 

Regulatory Obtaining marketing authorization Regulatory changes 

Technological 

Growth by expanding production with 
semisolid and liquid pharmaceutical 
dosage forms, medical devices and 
cosmetics 

Competition 
New innovative competitors 
technology 

Social 

Direct-to-Consumer pharmaceutical 
advertising 
Good relationships with pharmacists 
and physicians 

Limited economic opportunities 
Dependence on personal   
relationships with pharmacists 
and physicians 
Consumer brand affection 

 
SWOT analysis is an analysis of both, internal 

and external company factors (Table 2). 

Based on two presented analyses, we found 
weak and critical points of the marketing plan and 
process optimisation of the medicine launch (ML) is 
proposed. Optimisation process of ML is important to 
eventually reduce or exclude certain risks that can 
cause failure or poor results. They would have a 
lasting negative effect on the positioning and the 
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image of the company and products in markets where 
growth in sales is expected. 

Table 2: SWOT analysis – micro & macro environment          

   
STRENGTHS 

 
Experienced staff 
Trained sales representatives 
Reputation for quality 

 
WEAKNESSES 

 
Competition is well established and 
employees are well educated 
Limited resources 
Not so innovative products 
 

 
OPPORTUNITIES 

 
Expansion of product portfolio 
Medicine market grows 
Reimbursement list and health care policies 
are subject to change 
Economical situation is improving 
 

 
THREATS 

 
Reduction of prices of competitors 
products 
Decreased interest among distributors due 
to competitive products 
Decreased interest among key 
practitioners 
Removal from reimbursement list 

 
Critical points 

There are more activities and key points 
which are important for the smooth development of 
ML, which may cause difficulties or halt the process if 
not monitored carefully. Involved are the finance 
department, education, legal resources, registration & 
pharmacovigilance, quality control, production, 
research & development, procurement & marketing. 
Some of the activities are well organised, but some 
need to be organised better: 

 

1. Marketing/Management 

Communication is imperative, is very 
important between pharmaceutical company from 
Macedonia and the Slovenian partner responsible for 
the marketing of OTC medicine, as well as managing 
the employees in each of the companies. Employees 
should know to whom to address for certain issues. 
Also, the perception of Slovenian market is important, 
because although there are similarities, there are 
social and cultural differences between Macedonia 
and Slovenia that influence decision-making [5].

 

- Project leader. Important is to appoint the 
project leader who will allocate tasks, monitor the 
activities and implementation of timelines and budget 
frames. This will facilitate to get answers quickly and 
to know always in which phase is ML. 

- Goals. Goals motivate employees to achieve 
them. Goals should be realistic and achievable, in 
order not to cause opposite effect among employees, 
but also should not be too low. They should be 
measurable and specific for certain time period. 

- Communication. It is defined in the plan for 
ML and consists of meeting for ML, limited launch 
phase (LLP), local promotion of medicine, full launch 
phase (FLP) and choice of marketing materials. 

- Sales representatives. OTC medicine is 
scheduled to be sold through sales representatives, 
as well as direct marketing and advertising for the 
general public. Success is depending on whether 

sales representatives are motivated enough. 

- Traceability and communication. It is very 
important for the team to be willing to achieve good 
results. It is necessary to monitor and communicate 
the success or failure, to know at what stage ML is 
and whether earlier stages were successful. 

- Price. Price formation is complex and 
depends on regulation, international markets and 
expectations of the company. Pricing of OTC 
medicines in Macedonia is free, but for example in 
Slovenia [6] and in other countries price is regulated 
by law. 

- LLP centres. Sales representatives should 
select key physicians and centres that will be included 
in the limited launch phase. The country manager 
should decide which of the selected centres are 
crucial and will support OTC medicine. 

- Marketing materials. Once marketing sectors 
agreed on the selection of promotional materials, the 
materials will be translated into Slovenian. Slovenian 
partner has full responsibility for this activity. 

- Organising events. Marketing team 
participates in events organisation by selecting hotels, 
transport, advertising materials and other activities or 
hires PR and travel agencies. 

 

2. Education 

Training level depends on the importance of 
ML. Education will be carried out internally at the 
pharmaceutical company and externally in the 
business partner premises.  

Internal education is the education of sales 
representatives and includes presentations for OTC 
medicine and therapy, and marketing training, as well. 
For all companies, it is important to have experienced 
sales representatives who are continually educated. 
Training should be interesting and useful for the 
participants. 

External education is the education of the 
local partner sales representatives. The external 
educational program will be provided for Slovenian 
physicians and pharmacists, as well. This way, the 
awareness for OTC medicine will be created. 
Participants will acquire information about the way 
and duration of use, packaging, and will have the 
opportunity to test the medicine. 

 

3. Legislation/Regulation 

Laws: legal sector should check earlier legal 
requirements for contracts with distributors, their 
validity and possibility of automatic extending. The 
legal sector could explore the possibility for certain 
exclusivity because the law on anti-monopoly 
behaviour for medicines does not allow exclusivity. 
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Regulation: EU GMP certificate is a 
prerequisite for obtaining medicines marketing 
authorization in EU. Without this certificate, it is not 
possible medicines to be released in EU, also in some 
non-EU countries which have implemented EU 
legislation [7-9]. The process of obtaining EU-GMP 
certificate is complex, laborious and expensive, 
requires great employee’s efforts and lasts minimum 
one year. 

 

Propositions for optimising ML 

- Communication and employee 
management. Managing staff and communication with 
the responsible employee is very important for 
companies; especially in ML. Communication can be 
improved by determining contact responsible person 
for each part. The person manages the flow of 
communications and forwards them to the appropriate 
person. This way the performance and speed are 
improved. PR agency can be engaged, committed to 
publishing texts for OTC medicine, ML and the 
timetable for the launch. Changing this way, 
communication is better and employee involvement is 
greater. 

- Creating campaign. It is very important to 
create a campaign for a certain problem that can be 
cured through the use of OTC medicine. The use of 
medicine can be maximised, where it has not been 
used before or it has been used to a lesser extent (an 
indication for which the medicine has not been 
developed originally, but for which the medicine offers 
an appropriate solution) [10]. Awareness can be 
created through meetings or interviews with 
physicians, pharmacists, consumers, sales 
representatives, and through direct marketing and 
advertising to the general public. This will create 
customers satisfaction, offering a solution to their 
needs. 

- Internal delays. Internal delays may be 
caused by differences in priorities of both partners and 
include late decision making, timelines are not always 
respected, the last moment meeting cancellations. 
Problems can be overcome if more independence is 
given to the Slovenian business partner in decision 
making or by involving more company employees in 
the activities. 

- Marketing materials. Different type of 
promotional materials can be used in marketing. In 
this case, it is important ML, therefore appropriate 
materials for ML have to be chosen. It is important 
because not all marketing materials have the same 
importance in different approaches of marketing 
strategies. Marketing materials should be ordered and 
delivered on time. 

- Production/Procurement, Distribution. 
Although forecasts and orders can be given in time, 
there may be delays in transportation /delivery of the 

product (e.g., delay in clearance), problems can arise 
in production, delay in delivery of any material which 
enters the manufacturing process of medicine, leading 
to time prolongation in planned deliveries. One 
solution could be storing larger stock of necessary raw 
materials, which requires more storage space and 
brings higher costs. A better solution would be closely 
monitoring of all activities and full involvement by the 
responsible persons from the company. This would 
make possible more objective and effective product 
distribution (certain product quantities for specific 
region) based on the regional sales data.  

Because of the size of investment and 
expectations, the approach in marketing strategy 
development is much more serious, more complex 
and broader for OTC medicines. The presented data 
show that LLP and FLP reference centers are 
selected very carefully, critical points are set and 
monitored, proposals for optimization of ML are given, 
in order to avoid any marketing strategy delay or 
failure, which would have long lasting negative effect 
on the positioning and image of the pharmaceutical 
company and products in markets where sales growth 
is expected. As the product is OTC medicine, the 
approach must be supported with much more 
scientific data and therefore patients and healthcare 
professionals take them very seriously. 

In conclusion, marketing strategy is correlated 
with the regulations for the corresponding product 
category. Registration of food supplements is easier 
and much quicker than registration of medicines. As a 
result, there is a big difference in the marketing 
strategy of food supplements and OTC medicines. 
Studied findings can be used for developing marketing 
strategies in the wider sense and other products, for 
other small to medium sized companies in other 
countries of interest with similar regulations. 
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Abstract  

AIM: The study aimed to assess worksite health education workshops as a successful tool for 
health promotion of employees. 

MATERIAL AND METHODS: A one day workshop was held for individuals engaged in research 
activities in the National research Centre of Egypt at the worksite. Its main objective was to highlight 
the nature, causes, symptoms and management of job stress. Participants were asked to fill a 
personality assessment sheet, a self-reported questionnaire for job satisfaction. Other 
questionnaires for assessment of falsification of type and some socio-demographic data were filled 
by the attendants. A concise survey was introduced at the end of the workshop for feedback 
collection.  

RESULTS: Attendants of the workshop were 36 subjects mainly females (94.4%). Mean age was 
40.5 years with 63.9% of participants at their postdoctoral studies stage. Participants were at 
midway in the scale of job satisfaction (3.3) and did not suffer from falsification (0.3). The feedback 
survey score (11.5) showed great acceptance for the intervention. Special interest in the topic of 
stress was reported by 35.1% of attendants who found it the best item in the workshop and the 
interactive manipulation came next as declared by 18.9% of the participants.  

CONCLUSION: Worksite health education workshops seem to be a successful practice for 
empowerment in the Egyptian workplace. 

 

Introduction 

 

Empowerment is a process by which people, 
organisations and communities gain mastery over 
their affairs [1]. Individual empowerment -in particular- 
which is also known as psychological empowerment, 
focuses more on people feeling and actually having a 
sense of control over their lives. As reported, the 
ability to create such 'sense of control' could show a 
direct effect on improving an individual’s mental and 
physical health [2]. Moreover, evidence from research 
ensures the effectiveness of empowerment 
interventions –in general- in their ability to produce 
improved health impacts [3, 4]. 

In the context of the conceptual theory and 
applications, 'empowerment' is closely related to 

'health promotion'. Health promotion is defined as the 
process of enabling people to increase control over, 
and to improve, their health [5]. Health education 
represents one discipline of 'health promotion' [6] 
which include educational efforts to influence lifestyles 
that guard against ill-health [7].  

According to the WHO [8] people in 
developing countries are subjected to increasing 
work-related stress mainly due to globalisation and 
changes in the nature of work. For that reason, the 
WHO [8,9] encourages interventions that improve 
awareness with hazards of stress and promote 
suitable ways of coping with demanding working 
conditions. On practical basis, a variety of health 
deficits caused by stress, especially psychological 
ones were found to be improved by enhancing self-
awareness and self-efficacy as well as changing the 
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irrational thoughts as part of health education 
programs [10]. 

In consequence, we aimed to introduce a 
workshop for health education against workplace 
stress for the specific category of workers: scientific 
researchers as an empowerment intervention for 
health promotion. Feedback was collected after the 
intervention for evaluation of the process and 
assessment of the response of the study group.  

 

 

Methodology 

 

A health educative one day workshop with 
title: "Let your job be your friend" was held by the 
Principal Investigator, Co-Investigator and some of the 
team members of the internal project funded by the 
National Research center (NRC) of Egypt entitled: 
"Increasing productivity of young researchers in NRC 
through learning style preference assessment and 
investigation of some related professional factors". 
The workshop was held in the main auditorium of the 
NRC. Attendants were asked to fill a survey at the end 
of the workshop to record their feedback. Ethical 
committee approval was taken in advance.  

 

Participants 

Attendants of the workshop were 36 subjects 
(2 males and 34 females) working at the different 
departments and divisions of the NRC. All participants 
completed the whole workshop and showed a high 
level of interaction. 

 

Description of the workshop 

The workshop first explained its objectives 
and presented a short scientific background to the 
audience as well as some instructions to help them 
obtaining maximum benefit from the intervention 
introduced.  

Topics of the workshop encompassed an 
introduction to workplace stress and its hazardous 
effect on health, hormones involved in stress 
induction, stress management and coping strategies 
and finally subjective stressors according to 
personality traits and hazardous effect of falsification 
of the type in the work environment. Interactive 
manipulation of the various topics was the main 
feature of the intervention. 

 

Measures and scales 

Participants in the workshop were asked to fill 
a personality assessment sheet modelled after the 
Myers-Briggs Type Indicator (MBTI) and guided by 

Cognitive Style Inventory [11]. The questionnaire 
investigated the 16 different personalities of the MBTI 
where each personality is represented by four letters 
representing the four famous dichotomies: (Extrovert 
(E)/Introvert (I), Sensing (S) /Intuition (N), Thinking 
(T)/Feeling (F) and Judging (J)/Perceiving (P). 

The self-reported questionnaire for job 
satisfaction designed by Andrews and Withey [12] 
was used in the workshop to assess the degree to 
which attendants liked their jobs. It consisted of five 
questions asking about the different aspects featuring 
an individual's working environment (job, co-workers, 
work itself, the amount of work and facilities provided). 
A Likert scale ranging from one (delighted) to seven 
(terrible) described their degree of satisfaction with 
work. The average score was then calculated to 
measure overall state of job satisfaction ranging from 
1 indicating the state of delight and 7 indicating feeling 
terrible.  

Another questionnaire was presented to 
participants for identification of falsification of type 
inside the work environment [13]. The questionnaire 
consisted of 14 statements describing one's feelings 
and behaviours towards his workplace. Participants 
were asked to respond to all the sentences with 
'Agree' (scores for 1), 'don't agree' (scores for zero) or 
'sometimes yes and sometimes no' (scores for half). 
The total score was calculated by summing up all 
responses and calculating the average value. The 
scale of falsification ranged from zero to 1 where zero 
represents the absence of falsification and 1 mean 
complete falsification of type at work.  

Double translation-retranslation and face 
validation were done for all the tools in use. 
Participants were asked to score the different 
questionnaires to assess themselves and participate 
in the workshop. Demographic data were finally 
collected which included age, gender, educational 
level (academic degree), address district (near or far 
from work), residence, monthly income, position and if 
someone suffers from any chronic disease 
(hypertension, diabetes …). 

 

Feedback collection 

For the purpose of feedback collection, a 
short survey was designed up of five forced choice 
questions with allowed answers yes, no or don't know 
and three open questions in which participants were 
asked to mention the best thing in the workshop, to 
give their own recommendations, and to add a 
positive and/or negative comments if present.  

 

The forced choice questions were: 

Q1. If this workshop is held again I will 
encourage my friends to attend it. 

Q2. If this workshop is extended for more than 
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one day I will try to attend it. 

Q3. There are many workshops speaking 
about the same topic of this workshop. 

Q4. The topic of the workshop is new for me. 

Q5. This workshop manipulates its topic in an 
innovative manner. 

Calculating the number of points for each 
forced choice question was as follows: Yes accounted 
for two points and, one point for don’t know, and zero 
for the answer (no), except the third question, were, 
answering with no gets 2 points and zero for yes. Two 
points were added to the score for each positive 
comment, and 2 points were subtracted 
corresponding to each negative comment. 

 

Statistical analysis 

Statistical analysis was carried out using the 
statistical package for social sciences, version 16 for 
windows (SPSS Inc., USA). Descriptive statistics 
including frequency distribution, mean and standard 
deviation: to describe different characteristics and the 
studied scores. One sample t-test was used to test 
whether the average of the sample differs significantly 
from a population mean. Two groups comparison was 
done using Independent sample t-test. Pearson 
Correlation (r) was used to test the association 
between two variables. A P value less than 0.05 was 
considered as statistically significant. 

 

 

Results 

 

As shown in Table 1, total participants in the 
workshop reached 36 from different divisions in the 
NRC. Research members from the Environmental 
Research division represented the highest 
contribution in the workshop (19.4%) followed by the 
division of Food Industry and Nutrition, 
Pharmaceutical Industries division and Genetic 
Engineering and Biotechnology division with the 
percentage of 11.1 % each.  

The average age of years for the included 
staff was 40.5 ± 11.5, ranging between 24 and 62 
years. Females (n = 34) highly exceeded males (n = 
2) with percentages 94.4% and 5.6%, respectively 
which obeys normal distribution of researchers 
working in the NRC. Monthly income for most of the 
sample (70.6%) exceeded 5000 Egyptian pounds with 
63.9% of the population sample holding Medical 
Degree (MD) or Doctoral Degree of Philosophy (PhD). 
Participants were nearly equally distributed over the 
different positions in the NRC with the slight increase 
among researchers (31.4%). Urban residence (97.1%) 
greatly predominated rural residence (2.9%) and 40% 

of the sample showed to suffer from chronic diseases. 
As for personality types, not all the 16 MBTI types 
were represented by the sample but only 12 of them 
as shown in Table 1.  

Table 1: Socio-demographic, some work stress related factors 
and personality types in the studied group 

  Number Percentage % 

Gender Male 
Female 

2 
34 

5.6 
94.4 

Divisions 
 

Agriculture and Biology 3 8.3 
Chemical Industries 3 8.3 
Engineering 2 5.6 
Environmental Sciences 8 22.2 
Food Industry and Nutrition 4 11.1 
Genetic Engineering and Biotechnology 4 11.1 
Inorganic Chemical Industries and 
Mineral Resources 

3 8.3 

Medical Sciences 1 2.8 
Pharmaceutical Industries 4 11.1 
Physics 1 2.8 
Textile Industries 1 2.8 
Veterinary 1 2.8 
Human Genetics & Genome 1 2.8 

Income <3000 LE 
<5000 LE 
>5000 LE 

2 
9 

25 

5.6 
25 

69.4 
Highest Degree Bachelor 

Master of Science 
Medical or Philosophy Degree 

9 
4 

23 

25.0 
11.1 
63.9 

Position Specialist 
Assistant Researcher 
Researcher 
Assistant Professor 
Professor 

6 
8 

11 
6 
5 

16.7 
22.2 
30.6 
16.7 
13.8 

Residence Urban 
Rural 

34 
2 

94.4 
5.6 

Place of Work Near from home 
Far from home 

16 
20 

44.4 
55.6 

Chronic 
Diseases 

Present 
Absent 

14 
22 

38.9 
61.1 

Personality 
Type 

ISTJ 
ISFJ 
INFP 
INTJ 
INFJ 
ISFP 
INTP 
ESTP 
ESTJ 
ESFJ 
ENFJ 
ESFP 

8 
3 
1 
1 
1 
1 
1 
1 
3 

11 
3 
2 

22.2 
8.3 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
8.3 

30.6 
8.3 
5.6 

 

The ESFJ personality predominated (30.6%) 
followed by the ISTJ (22.%) while the INFP, INTJ, 
INFJ, ISFP, INTP and ESTP were the least 
represented (2.8% each). The mean score of 
falsification of the type for the workshop participants 
as shown in Table 2 reached 0.3 (SD = 0.19) with a 
good indication of the nearly absence of falsification 
within the sample.  

Table 2: Falsification of type, job satisfaction and feedback 
survey scores of participants 
 Minimum Maximum Mean ± SD 

Falsification of Type 0.00 0.78 0.3 ± 0.19 
Job Satisfaction 0.24 4.60 3.3 ± 0.85 
Feedback Survey Scores 6 14 11.5 ± 2.06 

 
As for job satisfaction, the mean score 

showed a general state of satisfaction with work (3.3). 
At the same time, the survey showed a mean score of 
11.5 which indicates a high percentage of acceptance 
(82%) for the workshop which is described in details in 
tables (3) and (4). Data in Table 3 describes 
frequencies of responses to force choice questions of 
the survey with yes, no or don't know. As shown, the 
mean percentage of positive responses ('yes' for all 
questions except the third which takes 'no') is 82.2%.  
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Table 3: Frequency table for responses to force choice items of 
the feedback survey with Yes, No or Don't know 

Serial Items 
Number of 
responden

ts 

YES 
No.  
(%) 

NO 
No.  
(%) 

Don’t 
know 
No.  
(%) 

1 
If this workshop is held again I will 
encourage my friends to attend it. 

35 35 (100%) 0 0 

2 
If this workshop is extended for 
more than one day I will try to 
attend it. 

35 
30 

(85.7%) 
1  

(2.9%) 
4 

(11.4%) 

3 
There are many workshops 
speaking about the same topic of 
this workshop. 

35 
1 

 (2.9%) 
17 

(48.6%) 
17  

(48.6%) 

4 
The topic of the workshop is new 
for me. 

34 
30 

(88.2%) 
3 

 (8.8%) 
1 

 (2.9%) 

5 
This workshop manipulates its topic 
in an innovative manner. 

35 
31 

(88.6%) 
1 

 (2.9%) 
3 

 (8.6%) 

 
Positive comments (42.9%) as represented in 

Table 4 highly exceeded negative comments (11.1%) 
where the former included an appraisal of the topic 
(new, interesting and important) primarily and its 
manipulation (simplified, interactive and interesting) 
secondarily. Recommendations were offered by 51% 
of participants and encompassed more illustrations, 
follow-up, extended time for the workshop, copy of the 
material content and more active participation from 
attendants while 94.1% stated their opinion on the 
best thing in the workshop as detailed in Table 4. 

Table 4: Descriptive data showing responses of participants to 
open-ended questions in the feedback survey 

Survey Items  Number Percentage % 

Best item in the 
workshop 

 33 89.1 

 

The main topic (interesting, novel, 
new information) 

13 35.1 

Manipulation of the topic 7 18.9 
Stress management 5 13.5 
Personality topic 3 8.1 
Performance and skills of trainers 5 13.5 

Recommendations  18 51.4 
 More illustrations 3 8.3 
 Follow-up 3 8.3 

 
Extend the duration of  the 
workshop 

6 16.7 

 Provide copy of the material content 5 13.5 

 
More active participation  from 
attendants  

1 2.8 

Positive Comments  15 42.9 
Negative Comments  4 11.1 

 

The response to the workshop according to 
personality differences between participants through 
comparison of mean scores of the survey is shown in 
Table 5. The Feeling have shown to be significantly 
more responsive and convinced by the workshop than 
the Thinking type 

As for the study of Pearson correlation, a 
negative correlation was found between falsification of 
type and both income (p = 0.039) and degree of job 
satisfaction (p = 0.002), which means that falsification 
increases in case of low income and decreased job 
satisfaction.  

Upon comparing means of scores of 
falsification of the type using student t-test, it showed 
significantly to have a lower mean (0.25 ± 0.2) with (p 
= 0.041) for a participant who are MD or PhD holders 
compared to those who have only a bachelor or 
master degree (0.4 ± 0.16). 

Table 5: Comparing means for feedback survey scores 
between participants with different personality traits 

MBTI Dichotomies  N Mean ± SD  p value 

Orientation to World 
Introverted 16 10.81 ± 2.37 0.09 

Extroverted 19 12.00 ± 1.63  

Take in Information 
Sensing 28 11.64 ± 1.66 0.29 

Intuitive 7 10.71 ± 3.30  

Make Decisions 
Thinking 14 10.50 ± 2.59 0.02* 

Feeling 21 12.10 ± 1.34  

Adapt to the World Judging 29 11.62 ± 1.86 0.31 

 Perceiving 6 10.67 ± 2.94  

     *Significance at p-value ≤ 0.05. 

 

 

 

Discussion 

 

The job represents one of the major stressors 
for many people [14]. According to NIOSH [15], job 
stress is more strongly associated with health 
complaints than financial or family problems. Work-
related stress in developing countries –in particular- is 
even made worse by a broad spectrum of factors 
outside the work environment [8]. Identifying stressors 
and learning how to face them crucially help in 
reducing distress in people lives [16]. As noted by the 
Canadian Mental Health association [17], employees 
lack the ability to recognise signs and symptoms of 
deteriorating workplace stress which subject them to 
serious physiological and psychological conditions in 
addition to the negative impact that could be exerted 
on the workplace productivity and profit. For that 
reason, we tried to implement our workshop for 
employees' empowerment which we consider as 
public health intervention that intends to protect the 
psychological health and prevent illness [18].  

Despite the great diversity of empowerment 
practices at the workplace [19], we preferred for our 
intervention to be a one-day health education 
workshop at the worksite since worksite interventions 
proved to have the capacity to reach a big proportion 
of the working population [14]. Moreover, health 
education is highly encouraged in particular as it 
represents an important part of the health promotion 
activities currently occurring in the WHO Eastern 
Mediterranean Region countries including Egypt [7].  

A survey was introduced to participants at the 
end of the workshop for feedback collection as a 
method for evaluation of the process as it is difficult to 
accurately determine the impact on the individual 
health outcomes later on [4]. The survey was 
designed in light of the definition of evaluation which 
regards it as "the systematic examination and 
assessment of features of an initiative and its effects, 
in order to produce information that can be used by 
those who have an interest in its improvement or 
effectiveness" [20].  

According to the presented evaluation, we 
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found a great degree of acceptance regarding the 
intervention introduced. It was represented by the high 
mean values (11.5 ± 2.1) of the survey score that 
indicates the positive opinion of participants, 88.2% 
were interested in the topic and 88.6% found the 
manipulation of the material interesting and 
innovative. Moreover, 100% of the participant 
declared their willingness to re-attend the intervention 
if repeated. A percentage of 85.7 of them preferred 
that the workshop could have been extended for a 
longer period. These results ensure a great deal of 
serious need for such kind of interventions and 
highlight the importance of paying attention to the 
problem of work-stress in our community. As reported 
by the WHO [8] very little data is available from 
developing countries concerning the magnitude of 
causes and consequences of work-related stress. 
This could explain the urgent need for such kind of 
health education intervention as shown from our 
results. 

As part of the process evaluation, we had to 
screen some of the individual characteristics of 
participants who received our intervention. 
Personality, age, gender, level of education, and 
family situation are reported to influence an 
individual's ability to cope with work demands and 
may also interact with risk factors at work and either 
exacerbate or buffer their effects [8]. Another main 
interest in such screening was to test job satisfaction 
and the prevalence of stress according to falsification 
of type together with some work-related factors which 
might influence them. According to statistical analysis 
although the sample showed good job satisfaction 
(3.3) and low value on the scale of falsification (0.3), 
yet significant difference was detected that revealed 
the presence of some kind of stress exerted on 
researchers who haven't yet received their PhD/MD 
(0.4) compared to PhD/MD holders (0.25) at p < 0.05. 
Falsification of type -which reflects signs and 
symptoms of stress in response to not convenient 
working conditions- also showed significant negative 
correlation at p < 0.05 with low income among 
researchers. Researchers in this stage (specialists 
and assistant researchers) are mostly subjected to 
some or all of the following factors which are highly 
reported to be sources of work stress: low income, 
high job demands, time pressure, a lack of control 
over workload and work processes, lack of social 
support from colleagues and/or supervisors 
(occasional), lack of participation in decision-making, 
job insecurity, lack of opportunity for growth, lack of 
advancement or promotion, irregular working hours 
and others.  

As for the relation between personality type 
and response to the workshop, feeling style score in 
the survey significantly showed better satisfaction and 
convenience with the intervention than thinking style. 
This could be attributed to the nature of the thinking 
style that is not easily influenced and always tends to 
weigh pros and cons to judge things. No significant 

differences appeared among the rest of types which is 
a good sign of general acceptance. In this same 
context, one important point is the prominent role of 
individual differences among workers according to 
personality type in predicting whether certain job 
specifications will result in stress or not and specifying 
the kind of stressors that are the most irritating [8]. 
The workshop was able to clarify this point and 
introduced some tips that focus on the individual and 
promote ways of coping with demanding working 
conditions according to one's nature. Participants 
were responsive with the idea and 8.1% chose such 
topic as the best thing in the workshop. 

Recommendations as introduced by the 
attendants varied between the need of more 
illustrations, follow-up, extended time for the 
workshop, copy of the material content and more 
active participation from attendants. Negative 
comments were as follows: the need of more practical 
examples from life, time management, the need for 
more illustrations and the need of illustrative videos 
for personality types. As for positive comments they 
mainly stated both the topic and its manipulation were 
interesting and innovative.  

Upon interpretation of the process evaluation 
results, we can clearly conclude a great deal of 
acceptance to such kind of interventions in our 
Egyptian community. Stress at work is proved to be 
an important topic and its management is a serious 
need. More developed programs with longer duration 
and variety of topics would be of crucial importance 
and are expected to receive a big flow of participants.  
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Abstract  

The postoperative low cardiac output is one of the most important complications following cardiac 
surgery and is associated with increased morbidity and mortality. The condition requires inotropic 
support to achieve adequate hemodynamic status and tissue perfusion. While catecholamines are 
utilised as a standard therapy in cardiac surgery, their use is limited due to increased oxygen 
consumption. Levosimendan is calcium sensitising inodilatator expressing positive inotropic effect 
by binding with cardiac troponin C without increasing oxygen demand. Furthermore, the drug opens 
potassium ATP (KATP) channels in cardiac mitochondria and in the vascular muscle cells, showing 
cardioprotective and vasodilator properties, respectively. In the past decade, levosimendan 
demonstrated promising results in treating patients with reduced left ventricular function when 
administered in peri- or post- operative settings. In addition, pre-operative use of levosimendan in 
patients with severely reduced left ventricular ejection fraction may reduce the requirements for 
postoperative inotropic support, mechanical support, duration of intensive care unit stay as well as 
hospital stay and a decrease in post-operative mortality. However, larger studies are needed to 
clarify clinical advantages of levosimendan versus conventional inotropes. 

 

 

 

 

 

 

Introduction 

 

Patients undergoing open heart surgery with 
cardiopulmonary bypass (CPB) experience global 
perioperative heart ischemia followed by reperfusion. 
This leads to different degrees of myocardial 
dysfunction due to free radical formation, impairment 
of the coronary vasculature and calcium overload [1, 
2]. If severe enough this can cause postoperative low 
cardiac output syndrome (LCOS), a life-threatening 
complication with a prevalence of about 10% and a 
mortality of 17% [3]. 

Acute worsening of the left heart failure is 
commonly treated pharmacologically with intravenous 

positive inotropic agents, or mechanical support in 
severe cases [4]. Currently, beta-adrenergic agonists 
and phosphodiesterase inhibitors are most frequently 
used in clinical practice [4, 5]. Beta-adrenergic agents 
increase cardiac output (CO), cardiac index (CI) and 
stroke volume index by increasing intracellular cyclic 
adenosine monophosphate (cAMP) production and 
calcium influx to myocytes [6]. Phosphodiesterase 
inhibitors, like milrinone, do the same by inhibiting 
cAMP degradation [7]. This results in increased 
cellular energy demands and oxygen consumption, 
can trigger arrhythmias and can even be cardiotoxic 
[8, 9]. 

Levosimendan is a newer inotropic agent 
belonging to a class of calcium sensitizers that 
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increase myocardial contractility by increasing the 
sensitivity of troponin C for calcium without increasing 
myocardial oxygen consumption [10]. Unlike some 
calcium sensitizers, levosimendan increases 
myocardial contractility without impairing diastolic 
cardiac function [11]. It displays vasodilator properties 
as well [12]. 

This review is focused on the impact of 
levosimendan in patients with left heart failure 
undergoing open heart surgery. Pharmacologic 
features of this drug will be briefly presented as well. 

 

 

Used Literature 

 

The data sources used in this article are 
PubMed, Excerpta Medica, Reference Update, 
BIOSIS, Science Citation Index and Index Medicus. 
The abstract and papers were found by searching 
([levosimendan ] and [surgery OR bypass OR valve 
OR CABG ]) were selected to the timing of the use of 
levosimendan and the type of intervention. 

 

 

Pharmacology of Levosimendan 

 

Levosimendan is calcium sensitising inodilator 
that binds to troponin C, thereby enhancing 
myofilament responsiveness to calcium. This 
mechanism enhances myocardial contractility, 
maintaining the energy cost of contraction and 
intracellular concentration of calcium at a near normal 
level [1, 13]. Vasodilation is achieved by opening 
adenosine triphosphate (ATP) - sensitive KATP 
channels on smooth muscle cells of systemic and 
coronary vascular bed. Activation of KATP channels 

on cardiac mitochondria explains its cardioprotective 
effects [14]. 

Cardioprotective effects of levosimendan are 
short term (e. g. pre- and postconditioning, anti-
ischemic, anti-stunning), and long term (e.g. anti-
remodeling, anti-inflammatory and anti-apoptotic) [1]. 
Preconditioning refers to the ability of levosimendan to 
protect the heart from ischemia-reperfusion injury by 
preventing calcium overload, saving high energy 
phosphates and stabilising membrane potential due to 
increased potassium influx in cardiac mitochondria 
through activation of KATP channels [1, 14, 15]. 

In animal models, myocardial infarct size was 
significantly decreased after global ischemia- 
reperfusion in both levosimendan pretreatment (45 ± 
2%) and ischemic preconditioning (38 ± 2%) 
compared with controls (52 ± 2%) (p < 0.05). 

Additionally, recent ex-vivo model study of cardiac 
ischemia-reperfusion showed that levosimendan 
pretreatment can decrease the infarct size and 
improve cardiac function [16]. 

The pharmacokinetics of levosimendan 
appears to be similar in patients with heart failure and 
healthy volunteers and remains relatively unaltered by 
gender, age and organ dysfunction [17]. Usually, a 
bolus dose of levosimendan of 6 to 24 µg/kg is used 
followed by continuous infusion of 24 h of 0.05-0.2 
µg/kg in patients with heart failure NYHA classification 
II-IV [15, 18]. After a single dose or intravenous 
infusion, plasma concentration of levosimendan 
increases in a dose-dependent manner [4]. 
Approximately 97-98% is bound to plasma albumins, 
and its plasma half-life is one hour. Levosimendan is 
extensively metabolised through two pathways before 
excretion. The main pathway is conjugation into 
inactive metabolites, while the minor pathway is gut 
reduction into intermediate metabolite (OR-1855) and 
subsequent acetylation into an active metabolite (OR 
1896) [4]. 

The OR-1896 exhibits similar haemodynamic 
influence as levosimendan and a half-life of 
approximately 80 hours [19]. This most likely explains 
the sustained improvements in ventricular 
performance and natriuretic peptide levels compare to 
traditional inotropes [20, 21]. The most often reported 
adverse effect is a headache, observed in 10 % of the 
healthy volunteers receiving levosimendan [4]. Other 
side effects that probably appear due to the 
vasodilatatory effects of levosimendan include 
dizziness, nausea and palpitations. Levosimendan 
acutely reduces systemic vascular resistance and 
ventricular filling pressure. Consequently, in some 
patients with heart failure, it lowers blood pressure 
and vasopressors are required in the first few hours or 
days of administration [22]. 

 

 

Effects of Levosimendan in Patients with 
Heart Failure 

 

Levosimendan has been used in the 
treatment of heart failure (HF) over the past decade. 
Studies have shown clinical improvement in terms of 
hemodynamic parameters, cardiac function, shorter 
overall in-hospital stay, while data for long-term 
mortality is still controversial [23]. 

In a Randomized study of safety and 
effectiveness of Levosimendan in patients with left 
ventricular failure after acute myocardial infarction 
(RUSSLAN), 504 patients were randomised to receive 
either infusion of levosimendan or placebo [24]. 
Patients in levosimendan group experienced reduced 
short-term and long term mortality at 14 days (11.7% 
vs. 19.6%, p = 0.031) and on 180 days (22.6% vs. 
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31.4%, p = 0.053) compared to placebo group [11,24]. 

In the randomised multicenter evaluation of 
intravenous Levosimendan efficacy (REVIVE II) study 
600 patients with acute decompensated heart failure 
(ADFH), were treated with levosimendan (299 
patients) or placebo (301 patients) infusion in addition 
to standard therapy. 58 patients in the levosimendan 
group and only 44 patients in the placebo group got 
improved at 6 h, 24 h and 5 days. By contrast, 82 
patients in the placebo but only 58 patients in the 
levosimendan group got worse (p = 0.015) [10]. In 
respect of mortality at 90 days, there was no 
difference between the groups [25]. 

In SURVIVE study (Survival of patients with 
acute HF in need of intravenous inotropic support), 
which randomised 1327 patient in a double-blind 
fashion to either dobutamine or levosimendan, short-
term (31 days) and long-term (180 days) mortality was 
evaluated in patients with severe ADHF [26]. Patients 
received bolus of levosimendan 12 µg/kg in 10 min, 
followed by 0.1-0.2 µg/kg/min continuous infusion for 
24 h [10]. Mortality rate was evaluated at 5 days, 2 
weeks, 1 and 6 months and the results showed 
reduced mortality for levosimendan group by 27%, 
14%, 13%, and 6.4% respectively, compared to 
dobutamine group, however with no statistically 
significant difference [27]. 

 

 

Levosimendan in Cardiac Surgery 

 

Evidence shows the benefit of coronary 
surgery over medical treatment in patients suffering 
from both decreased left ventricular function and 
coronary artery disease [20, 28]. Patients undergoing 
cardiac surgery with high-risk profile require peri-
operative and post-operative inotropic support and 
levosimedan seems to be an attractive option in such 
patients [23]. Different meta-analyses have suggested 
mortality benefits in patients undergoing cardiac 
surgery receiving levosimendan. Landoni and co-
workers analysed 45 randomised clinical trials 
including 4580 patients and found reduced mortality 
with an OR of 0.35 (95% CI 0.18-0.71, p = 0.003) in 
patients treated with levosimedan [29]. Maharaj and 
co-workers analyzed 17 studies including 729 patients 
after coronary revascularization treated with 
levosimendan versus control, and found mortality 
benefit with an OR of 0.40 (95% confidence interval 
(CI) 0.21 to 0.76, P = 0.005) [28]. 

Harrison and co-workers analysed 14 
randomised controlled trials including 1155 patients, 
evidence showed decreased mortality rate in patients 
intraoperatively treated with levosimendan (risk 
difference −4.2%, 95% CI −7.2% to −1.1%, p = 
0.008), in patients with reduced ejection fraction (EF) 

these benefits were greatest [28]. 

Lim and co-workers analysed 14 studies of 
patients with reduced left ventricular ejection fraction 
(LVEF) undergoing cardiac surgery. Results showed 
reduced early mortality (5.5% vs. 9.1%), reduced 
Intensive care unit stay (ICU) 1.01 (1.61–0.42) days 
and reduced postoperative acute renal injury (ARI) 
(7.4% vs. 11.5%) in patients treated with 
levosimendan [31]. 

Reports from several clinical studies have 
compared levosimendan versus milrinone, placebo, 
dobutamine or intra-aortic balloon pump (IABP)[23]. 
Patients with preserved or reduced left ventricular 
function received levosimendan in pre, intra or post- 
operative setting (period). 

 

 

Pre-Operative Use of Levosimendan in 
Cardiac Surgery 

 

In a trial by Levin and co-workers, 252 high-
risk patients with severely reduced LVEF scheduled 
for coronary artery bypass grafting (CABG), were 
randomized to receive either levosimendan or placebo 
infusion 24 hours pre-operatively. Levosimendan was 
started with a loading dose of 10 µg/kg infusion for 1 h 
than followed by continuous infusion of 0.1 µg/kg/ min 
infusion for 23 h. Reduced mortality was seen in 
levosimendan group compared to placebo (3.9% vs. 
12.8%; P = 0.05), decreased incidence of LCOS 
(7.1% vs. 20.8%; P = 0.05) and complicated weaning 
from CPB (2.4% vs. 9.6%; P = 0.05). In patients 
treated with levosimendan results showed lower 
requirement for other inotropes (7.9% vs. 58.4%; P = 
0.05), vasopressors (14.2% vs. 45.6%; P = 0.05), and 
lower requirements for IABP (6.3% vs. 30.4%; P = 
0.05) compared to placebo group [32]. 

In a randomised, double-blind, placebo-
controlled study by Leppikangas and co-workers, 24 
patients were enrolled and received either 
levosimendan or placebo infusion 24 hours before 
surgery. Results showed improved hemodynamic 
parameters in levosimendan group compared to 
placebo as well as higher levels of levosimendan's 
metabolites compared to other studies that use 
levosimendan in intra-operative setting [33]. 

 

 

Intra-operative Use of Levosimendan 

 

Several trials assessed the effect of 
levosimendan started after induction of anaesthesia or 
before initiation of CPB in patients with preoperatively 
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impaired LVEF. Although the difference in mortality 
rate on patients treated with levosimendan compared 
to placebo or other inotrops showed no statistical 
significance difference, secondary end points such as 
ICU stay, hospital stay, mechanical ventilation, 
requirements for mechanical support and other 
inotrops were significantly decreased [34, 35]. 

In the randomised double-blind trial, Triapepe 
and co-authors compared placebo versus 
levosimendan in 106 patients scheduled for elective 
CABG. Patients receive levosimendan slow i.v. (24 µg 
kg (-1)) or placebo over 10 min before initiation of 
CPB. Results showed significant reduction of the 
length of ICU stay and tracheal intubation time, lower 
level of postoperative troponin I (P < 0.0001) and 
higher cardiac index (P < 0.0001), without a 
statistically significant difference in the study groups in 
respect of 30-day mortality [36]. 

The effect of levosimendan on the 
postoperative outcome with respect to the time of 
administration (early versus late) was assessed in 159 
patients with impaired LVEF less than 35%, in a trial 
conducted by Treskatsh and co-workers. Patients that 
received levosimendan intra-operatively up to the first 
hour after ICU admission showed better survival 
(49/70) compared to patients treated with 
levosimendan infusion after the first hour of ICU 
admission (41/89). The survivors in the late start 
group showed increased incidence of in-hospital 
mortality (p = 0.004) and increased 1-year mortality (p 
= 0.027). Additionally, the incidence of renal 
dysfunction (p = 0.002), requirements for renal 
replacement therapy (RRT) (p = 0.032) and duration 
of mechanical ventilation (p = 0.002) were significantly 
increased in the late start group [37]. 

Järvelä and co-workers randomized 24 
patients with severe aortic stenosis and left ventricular 
hypertrophy scheduled for aortic valve replacement 
(AVR). Levosimendan group received bolus, followed 
by i.v. continuous infusion (0.2 µg/kg/min), and started 
after induction of anaesthesia. LVEF was maintained 
in levosimendan group while it decreased in the 
placebo group, without significant difference [34]. 

Benefits of Levosimendan compared to IABP 
were assessed in a prospective randomised trial of 90 
patients with coronary artery disease and LVEF less 
than 35%, scheduled for surgery [35]. Patients in 
levosimendan group had significantly shorter ICU stay 
compared to other groups (p < 0.01); six hours after 
surgery level of cardiac troponin (cTnI) was increased 
in all groups but significantly lower in the 
levosimendan group. Concentration of cTnI at the first 
postoperative day was 4.67 ng/mL (1.04 to 8.20), 2.40 
ng/mL (1.17 to 5.14), and 2.99 ng/mL (1.52 to 7.40) 
and levels decreased at second post-operative day. 
Furthermore, levosimendan improved hemodynamic 
parameters and contributed to lower cTnI levels 
compared to preoperative IABP [35]. 

Elahi et al. also evaluated the impact of 

preoperative use of either IABP or levosimendan on 
patients outcome, and data showed that in cardiac 
surgery patients with LCOS both improved cardiac 
function, although provided no evidence to suggest 
weather IABP or levosimendan is superior in 
treatment of patients with LCOS with regard to 
morbidity and mortality [38]. 

In a trial by Lahtinen et al. 207 patients 
scheduled for valve ± coronary surgery were 
randomised into placebo or levosimendan group and 
the infusion was initiated after induction of 
anaesthesia. Results showed reduced the number of 
patients with HF in levosimendan group (risk ratio 
0.26, 95% CI0.16-0.43, p = 0.001) but they were more 
likely to require noradrenalin and less likely to require 
IABP compared to placebo group. No significant 
difference in in-hospital and six months mortality 
between the groups [39]. 

 

 

The Use of Levosimandan in Post-
Operative Course 

 

Several studies have evaluated the effect of 
levosimendan on patients with LCOS (defined as CI < 

2.2 l/min/m2, mixed venous saturation < 60%, 
pulmonary wedge pressure > 18 mmHg) after cardiac 
surgery. Levin and colleagues randomised 253 
parents with LCOS after surgery, to receive either 
levosimandan or dobitamine. Patients in 
levosimendan group showed reduced requirements 
for inotrops, vasopressors, IABP use, as well as 
decrease postoperative mortality (7.1 vs. 15.9%) [23, 
40]. 

Alvarez and colleagues randomised 41 
patients after open heart surgery on CPB to either 
levosimendan or dobutamine administered in the 
treatment of post operative LCOS. Although both 
drugs are effective in LCOS treatment, short term 
hemodynamics was improved, levosimendan showed 
significantly greater effects in improving CI (2.9 (0.3) 

l/min/m2 vs. 2.4 (0.2) l/min/m2, p = 0.05) as well as 
significantly reduced systemic and pulmonary 
vascular resistances, also decreased pulmonary 
capillary wedge and central venous pressure(CVP) 
[41]. Al–Shawaf and colleagues conducted a 
randomised trial comparing levosimendan vs 
milrinone for the management of LCOS in diabetic 
patients after cardiac surgery with LVEF < 35%. 
Significantly higher mixed venous saturation, cardiac 
indices, lower pulmonary capillary wedge pressures 
and oxygen extraction rates were found In 
levosimendan group. Therefore, it was suggested that 
levosimendan was more effective in treating 
hemodynamic worsening of post operative LCOS [42]. 
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Treatment of Levosimandan in Patients 
with Right Heart Failure 

 

Several trials have investigated the effects of 
levosimendan on patients with biventricular HF and 
cardiogenic shock related to acute myocardial 
infarction, and demonstrated reduced right ventricle 
(RV) afterload and increased RV contractility [1, 10]. 
Russ and colleagues evaluated the effect of 
levosimandan versus conventional therapy 
(dobutamine and norepinephrine) in patients with 
cardiogenic shock due to myocardial infarction treated 
with percutaneous coronary intervention (PCI). 
Results showed significant increase in cardiac power 
index in both left and right ventricle (2.1 ± 0.1 to 3.0 ± 
0.2, p < 0.01) and (0.14 ± 0.19 to 0.18 ± 0.12, p < 
0.001) respectively, and also decreased pulmonary 
vascular resistance [43]. In a study, Yulmas and 
colleagues randomised 40 patients with significant 
biventricular systolic dysfunction to receive either 
levosimendan or dobutamine and in levosimendan 
group doppler echocardiographic markers of systolic 
function and tricuspid annulus were significantly 
improved (15% ± 12% vs. 2% ± 6%, P < 0.001) versus 
dobutamine [44]. 

 

 

Postoperative Kidney Function in Patients 
Treated with Levosimendan 

 

Postoperative renal dysfunction in patients 
after cardiac surgery is an important complication and 
independently is associated with increased mortality, 
morbidity, prolonged ICU and prolonged overall in-
hospital stay [45]. Several trials have investigated the 
effect of levosimendan in patients with LCOS after 
cardiac surgery the results showed that the drug can 
increase renal blood flow (RBF), CO and by this 
features its reno-protective effects were recognised 
[46, 47]. In one of the latest meta-analysis evaluating 
the renal effect of levosimendan continuous infusion 
0.1 – 0.2 µg/kg/min after loading dose of 6-24 µg/kg 
for 24 h or only loading dose 24 µg/kg in 1h versus 
placebo and/or other inotropic drugs in 13 trials and 
1345 patients, the authors found that levosimendan 
reduces the incidence of postoperative AKI, RRT, 
postoperative mortality, duration of mechanical 
ventilation and ICU stay. In a prospective, double-blind 
clinical trial Baysal and colleagues randomised 128 
patients undergoing mitral valve surgery with LVEF 
less 45 % were to receive either levosimendan 6 
µg/kg/min as a loading dose then 0.1 µg/kg/min after 
aortic clamp removal compared to standard inotropic 
therapy. Patients in the levosimendan group showed 
improved postoperative renal clearance and higher 
values of estimated glomerular filtration rate (eGFR) 

on day 1 and day 3 compared to control group p = 
0.0001, p = 0.0009 respectively and the need of RRT 
was reduced [48]. 

In a retrospective observational study, Balzer 
and colleagues analysed 46 patients with reduced 
LVEF treated with levosimendan as a continuous 
infusion 0.1 µg/kg/min with respect to the timing of it’s 
administration during surgery early versus late start in 
ICU. Intra-operatively 61% of the patients received 
levosimendan versus 39% of patients treated with 
levosimendan in ICU and the results showed 
significantly reduced creatinine plasma levels p= 
0.009, reduced incidence of postoperative renal 
dysfunction (67.9% vs. 94.4%, p = 0.033) and also 
reduced the duration of the RRT [49]. 

Knezevic and al. evaluate the reno-protective 
role of levosimendan versus standard inotropic 
therapy, in 94 patients included for heart 
transplantation. In the first week after transplantation, 
patients in levosimendan group showed increased 
eGFR (62% vs.12%, p = 0.002) with lower incidence 
of AKI (28% vs. 6%, p = 0.01). In the first tree months, 
19% of patients with AKI died versus 8% of patients 
without AKI (p = 0.37). In the study population, the 
one-year survival rate was 87%, without a statistically 
significant difference in mortality rate between the 
groups (11% in levosimandan vs. 15% in control, p = 
0.54)[50]. 

 

 

Cost-Effectiveness of Treatment with 
Levosimendan 

 

Economic and health analysis of treatment 
with levosimendan in acute decompensated heart 
failure showed that it is cost effective. However, in 
cardiac surgery, there is limited data regarding it’s 
cost effective. In an observational study with 292 
patients with acute heart failure, Fedele and 
colleagues preformed cost-effectiveness analysis of 
treatment with levosimendan versus the standard 
treatment with dobutamine. It was found that per 
capita cost of treatment with levosimendan is higher in 
the initial hospitalisation, but when re- hospitalisations 
were considered costs, they were significantly lower 
[23, 51]. Therefore, available data imply that treatment 
with levosimendan in cardiac surgery positively affects 
the elements that are likely to increase the costs of 
treatment: shorter ICU stay, fewer requirements for 
IABP and renal replacement therapy [1]. Furthermore, 
improved indirect indicators may show the advantage 
of levosimendan in cost-effectiveness over 
dobutamine, particularly when administered in high-
risk patients [23]. 

In conclusion, clinical studies show that 
levosimendan enhances the cardiac function and 
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improves the hemodynamic, pulmonary and general 
condition in patients after cardiac surgery in both 
reduced and normal LVEF. Pre operative use of 
levosimendan in high-risk patients with severely 
reduced LVEF may reduce the requirements for 
inotropic support, mechanical support, duration of 
intensive care unit stay as well as hospital stay and 
decrease post operative mortality. The greatest 
benefits may be seen in high-risk patients where 
levosimandan is applied in preoperative setting 24 h 
before surgery. 
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Abstract  

INTRODUCTION: Thyroid malignomas are a heterogeneous group of neoplasm consisting of most 
frequent differentiated encountered carcinomas, papillary and follicular thyroid carcinoma, then 
medullary thyroid carcinoma originating from neuroendocrine calcitonin-producing C-cells and rare 
forms of thyroid lymphomas arising from intrathyroidal lymphatic tissue, thyroid sarcomas and 
poorly differentiated anaplastic thyroid carcinoma. There are increasing numbers of epidemiological 
studies and publications that have suggested increased incidence rate of thyroid carcinomas. We 
have read, analysed and compare available reviews and original articles investigating different 
etiological factors in the development of thyroid carcinomas through Google Scholar and PubMed 
Database. 

DISCUSSION: Aetiology involved in the development of thyroid carcinomas is multifactorial and 
includes external influences, as well as constitutional predispositions and genetic etiological factors. 
The actual effect of environmental and constitutional factors is on promoting genetic and epigenetic 
alterations which result in cell proliferation and oncogenesis. Until now are identified numerous 
genetic alterations, assumed to have an important role in oncogenesis, with MAPK and PI3K-AKT 
as crucial signalling networks regulating growth, proliferation, differentiation and cell 
survival/apoptosis.  

CONCLUSION: This new molecular insight could have a crucial impact on diagnosis and also on 
improving and selecting an appropriate treatment to the patients with thyroid malignancies. 

 

 

 

 

Introduction 

 

Classification of thyroid malignomas 

Thyroid malignomas (TM) are a 
heterogeneous group of neoplasm, which according to 
histopathological features are grouped in neoplasm 
originating from epithelial follicular cells, the 
differentiated thyroid carcinomas with the most 
frequent variants, papillary and follicular carcinoma 
and medullary thyroid carcinoma originating from 
neuroendocrine calcitonin-producing C-cells. Very 
rare forms of primary thyroid neoplasm are thyroid 
lymphomas arising from intrathyroidal lymphatic tissue 
and thyroid sarcomas, developing probably from cells 
of the intrathyroidal connective tissue [1, 2]. In 
separate category is poorly differentiated anaplastic 
thyroid carcinoma, which according to prognosis is 
one of the most aggressive tumours, but is very rare 

with only 1 – 2 % of all TM [3].  

Papillary thyroid carcinoma (PTC) is the most 
common variant of TM, with the representation of 
around 80% according to the most studies, but this 
category of TM isn’t homogenous. There are several 
histopathological variants of PTC described which are: 
typical variant, follicular variant, microcarcinoma, tall 
cell, oncocytic, columnar cell, diffuse sclerosing, solid, 
clear cell, cribriform morular, macrofollicular, PTC with 
fasciitis – like stroma, relatively rare and newly 
described Warthin – like PTC, mixed papillary and 
medullary carcinoma and papillary with 
dedifferentiation in anaplastic carcinoma [4-7].  

Category of well-differentiated TM includes 
also follicular carcinoma (FC). According to 
appropriate chapter of WHO Classification of Tumours 
of Endocrine Organs, FC is defined as malignant 
epithelial tumours with follicular cell differentiation, 
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without the presence of specific diagnostic nuclear 
characteristics for PTC. Data from the study of 
Manuel Sobrinho-Simões et al. indicate declining 
incidence of this category TM from entirely not known 
reasons [8]. Frequent detection of follicular variant of 
PTC and worldwide conducted projects for correction 
of iodine deficiency are assumed main reasons for 
detected decline in the incidence rate of FC. 
According to the epidemiological data, FC is 
accounting for about 10% of all thyroid carcinomas, 
but the biggest diagnostic challenge is exact 
discrimination between follicular adenomas (FA) from 
minimally invasive follicular thyroid carcinomas and 
encapsulated follicular variant of PTC [8]. Among 
other variants of TM, FC includes also Oncocytic 
Hurthle cell variant [2, 9, 10]. 

 

Epidemiology  

Epidemiological data indicate that TM are the 
most frequent endocrinological neoplasm and 
according to the latest evaluations they participate 
with around 1 % in all malignomas [11-13]. An 
epidemiological study from US National Cancer 
Institute од Surveillance, Epidemiology and End 
Results (SEER) program for the period 1975 to 2012 
year registered 13.5 newly diagnosed cases of thyroid 
carcinomas per 100 000 people per year. The 
mortality rate from thyroid carcinomas was 0.5 deaths 
per 100 000 persons, per year and is estimated that 
approximately 1.1 % of the population will be 
diagnosed with TM at some point in life, extrapolated 
from statistical data for the American population for 
the period 2011 – 2012 [14]. According to the data 
published in guidelines of American Thyroid 
Association (ATA, 2015) incidence rate per year for 
well-differentiated thyroid carcinomas almost tripled 
from only 4.9/100 000 in 1975 to 14.3/100 000 in 
2009. Analysis showed that almost all increase is due 
to the rise in the incidence rate of PTC thus 39% of 
the cases detected in 2008/09 were < 1cm [15]. Carlo 
La Vecchia et al. using available data from WHO, 
published detailed epidemiological study regarding 
incidence, prevalence and mortality rate of TM in 
countries from Europe, North, Central and South 
America and Asia. Main conclusions from the study 
were that the highest increase in mortality rate was 
detected in countries of Central America and Asia and 
in countries of East and Central Europe and lowest 
mortality in countries of Western Europe and North 
America. Valuable acknowledgement from this study 
was that there is a continuous decrease in overall 
mortality from TM, although in the same time increase 
in incidence rate of thyroid carcinomas in all countries 
included in epidemiological analysis through all 
continents was detected. Investigations were in the 
direction of detecting potential exposure to 
geographical risk factors responsible for the change in 
incidence and mortality rate. Some of the regions with 
the high mortality rate included territories with iodine 

deficiency in the past, with also highest incidence of 
benign thyroid disorders, goitre and benign thyroid 
nodules/adenomas, which are considered as one of 
the most significant risk factors for the development of 
TM [16]. Conclusions from this and similar studies 
suggest that increased incidence of thyroid 
carcinomas may be also due to the improvement in 
diagnostic tools and early detection of small 
microcarcinomas less than 1 cm in diameter. 
According to others one of the dominant risk factors is 
increased exposition to radiation, mostly due to 
inappropriate use in diagnostic and therapeutic 
purposes [17, 18]. 

 

 

Discussion  

 

Environmental etiological factors 

  Etiological factors involved in the 
development of TM are multifactorial and include 
external influences and constitutional predispositions 
and genetic etiological factors [1]. Because of the 
heterogeneous character of this neoplasm, according 
to originating cells, histopathological features, genetic 
factors, differences in therapeutic protocols and 
prognosis, the focus of this review will be on the 
etiopathogenesis of well-differentiated thyroid 
carcinomas, originated from epithelial follicular cells. 
The most studied risk factor in the oncogenesis of TM 
is radiation exposition during childhood, confirmed in 
numerous publications that significantly increase the 
risk for development of thyroid carcinomas. 
Unfortunately first observations about the connection 
between radiation exposition of neck during childhood 
and increased risk for development of thyroid 
carcinomas are studies of children which in period 
from 1940 till 1950 underwent local irradiation 
treatment of the head and neck for infection and 
inflammation of tonsillar and nasopharyngeal region 
and also irradiation therapy of acne and thymus [19]. 
Long term follows up of this children, showed the 
frequent occurrence of nodules in the thyroid gland 
and an insignificant number of these children was 
diagnosed thyroid carcinoma [20, 21]. Later gathered 
data of population from Hiroshima and Nagasaki 
atomic bombing were in concordance with these first 
observations. Furukawa et al. published one of the 
most thorough analyses on this issue. His study is 
authentic and gives important contribution because of 
the fact that evaluation and follow-up of a large 
number of exposed subjects in period 1958 – 2005 
were conducted including 105,401 exposed persons. 
Using linear dose – response model, increased the 
relative risk of 1.28 (95% confidence interval 0.95-2.7) 
for thyroid carcinoma after radiation exposition of 1 Gy 
was calculated at the age of 60 years, after acute 
exposition in childhood at 10 years age. Results of 
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this study showed that increased relative risk for 
development of thyroid carcinoma in a population that 
was exposed to radiation in early childhood; persist 
even after a long latent period of 50 years, although 
this relative risk is very low [22, 23]. Facts for the 
deleterious effect of radiation exposition in the 
development of thyroid carcinoma in population from 
Hiroshima and Nagasaki later were confirmed after 
Chernobyl nuclear power plant accident. Increased 
incidence rate was detected even in the first 3 – 4 
years after the accident, especially in the youngest 
population in the age group up to the age of 4 years. 
Highest incidence increment of paediatric thyroid 
carcinomas was detected in the region of Chernobyl 
and in place Gomel in Belarus as a result of 
exposition to 

131
I radioisotope and the additional 

predisposing factor was iodine deficiency of the 
population [24]. Schonfeld et al. suggested that latent 
period between exposition and manifestation of the 
disease was at least 5 years, while in the study of 
Cardis et al. incidence increment after irradiation in 
Chernobyl was detected after only 3 years. The 
relative risk for development of TM was highest after a 
period of 20 years, and it reduces after this period. 
The evaluated relative risk exists at mean exposition 
dose of 10 cGy and above this exposition dose up to 
1500 cGy exists linear dependence between 
irradiation and risk for development of TM. Higher 
expositions above 1500 cGy are associated with a 
reduction in relative risk, probably because of the 
cytotoxic effect of this high exposition doses. Besides 
irradiation, important constitutional factor was the age 
of the children, it was detected that age above 15 
years is accompanied with reduced risk for 
development of TM after exposition to irradiation [19].  

Another environmental factor in the 
etiopathogenesis of TM is assumed to be iodine diet 
intake (nutritive iodine deficiency or sufficiency) [23]. It 
is well-known fact that low but also high intake of 
iodine may result in changes of TSH. Experimental 
animal studies showed that both conditions could be 
stimulating cancerogenic factors. Studies with 
prolonged nutritive iodine deficiency with 
simultaneous use of known cancerogenic agents such 
as chemical mutagens resulted in a significantly 
higher incidence of TM in experimental animal 
studies. According to this survey iodine deficiency has 
impact more like promoter, not like direct 
cancerogenic agent through inducing increase of 
TSH, and TSH stimulation stimulates 
autocrine/paracrine regulated thyroid EGF (Еpidermal 
growth factor) stimulated proliferation, lowering in the 
same time TGFβ1 (Transforming growth factor β1), 
which acts as a negative factor of thyroid cell 
proliferation, which results in increased angiogenesis 
and promoting tumor growth [25]. A number of studies 
showed a high incidence of follicular and anaplastic 
carcinomas in population from iodine deficiency 
regions. Studies with increased iodine ingestion and 
risk of TM are inconclusive. Rossing et al. in a study 
conducted among Asian women originating from 

Philippines and Japan but living in America, detected 
higher incidence in those born in Asia and later settled 
in America in comparison to those born in America. 

Authors concluded that this difference in incidence 
rate may be the result of environmental influences 
(perhaps due to nutritive differences), which act in the 
later stages of cancerogenesis and that those 
influences are reversible [26].  

 

Constitutional etiological factors 

Pre-existing benign thyroid disease is also 
one of the risk factors for the development of TM. 
According to several case-control studies and 
prospective studies, both benign thyroid 
nodular/multinodular disease and goitre, autoimmune 
disorders (Graves’s disease and Hashimoto disease) 
are described as conditions for increased risk for 
developing TM, although biases cannot be excluded 
[27].  

Because of significant difference in incidence 
rate of TM between females and males after puberty 
and in reproductive period, it was suggested possible 
oestrogen effects in the development of thyroid 
carcinomas. Cheng GG et al, in their in vitro study, 
demonstrated that oestrogen receptors are present on 
thyroid cancer cell lines [28].  

 Obesity is another risk factor detected through 
numerous case-control studies. The exact 
pathophysiological mechanism is not entirely known, 
but an increase of TSH and interplay of TSH and 
insulin – like growth factor 1 inactivation of MAPK and 
PI3K pathways in obese patients may be enrolled in 
pathogenesis [29]. 

High incidence of papillary carcinoma is 
registered in patients with familial adenomatous 
polyposis and Cowden’s disease (multiple hamartoma 
Sy). Thyroid carcinomas are mostly sporadic, but in 
5% are with familial appearance, with determined few 
loci in predisposing genes in this families [30].  

 

Genetic alterations 

Further elucidation of oncogenesis of thyroid 
carcinomas can be achieved with recent 
developments in molecular biology and identification 
of genetic abnormalities in patients with TM. Some 
identified genetic alterations in patients with thyroid 
carcinomas are changes in tyrosine kinase domain of 
RET gene in 15 – 33 %, RAS mutations detected in 
10% and B-RAF mutations in 40-60% of cases. 
Several molecular alterations were identified in last 
year’s, which included genetic and epigenetic 
alterations in signalling pathways, like MAPK 
(Mitogen-activated protein kinases are known also as 
ERK – extracellular signal-regulated kinases) pathway 
responsible for tumour initiation and PI3K-AKT 
signalling pathway for progression and 
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dedifferentiation of thyroid carcinomas. Molecular 
mechanisms involved in the pathogenesis of TM can 
be divided into genetic and epigenetic alterations. 
Genetic alterations can be also classified as nuclear 
genetic mutations, genetic rearrangements and loss of 
heterogeneity, while epigenetic changes can be DNA 
mutilation, histone modification and genetic silencing 
through microRNA. Nuclear genetic mutations include 
activation of MAPK pathway. Activation of this 
pathway in thyroid carcinomas is through RET/PTC 
rearrangement, RAS mutations and BRAF mutations. 
MAPK pathway is a network of three kinases which 
successfully activates one another through sequential 
phosphorylation in response to various stimulating 
factors, like growth factors, cytokines, 
neurotransmitters, cellular stress and cell adhesion. 
This complex activating network participates in the 
regulation of numerous cellular processes, among 
which is control of cell growth, differentiation, cellular 
adaptation to chemical and physical stress. In RAF-
RAS/MEK/ERK pathway signalling transduction starts 
with activation of small molecule GTPase RАS, 
through receptor tyrosine kinases, G – protein coupled 
receptors and/or integrins. These membrane proteins 
are a group of signalling complexes which activates 
RAS proteins through changes in RАS – GTP, active 
or RАS – GDP, inactive form. RAS mutations cause 
inactivation of GTP are resulting in permanent active 
RAS- GTP form. There are 3 isoforms of RAS: HRAS, 
КRAS and NRAS found in thyroid tumours. RAS 
mutations are usually found in follicular thyroid 
adenomas, suggesting that those mutations occur 
early in the development of premalignant lesions and 
additional genetic alteration can trigger malignant 
transformation to follicular adenomas. Presumably, 
KRAS and concomitant PTEN deletion can induce 
malignant transformation in the aggressive form of 
follicular thyroid carcinoma. Mutations and deletions of 
tumour suppressor PTEN gene are genetic alterations 
which activate PI3K-AKT pathway and are a genetic 
basis for follicular thyroid carcinoma in Cowden’s Sy 
[31]. While RAS mutations are characteristic for 
follicular thyroid neoplasms, RET/PTC proto-
oncogenes are almost exclusively found in PTC. 
Development of TM very similar to PTC in humans 
was detected in experimental models of mice with 
RET/PTC expression. There are variations in the 
prevalence of RET/PTC oncogenes in PTC, but the 
highest frequency was detected in tumours occurring 
in children after radiation exposition [32]. At least 10 
different RET/PTC oncogenes are described as a 
result of the fusion of tyrosine kinase domain on RET 
5' part of different genes. RET/PTC1 and RET/PTC3 
are most common types of all rearrangement with 
>90% participation [33]. Another relatively often 
detected genetic alteration, which is experimentally 
proven in around 45% of PTC is T1799A transverse 
point mutation of BRAF (mutation of the gene for B- a 
type of RAF kinase), manifesting with an expression 
of BRAF - V600E mutated protein, resulting in 
successive activation of serine/threonine kinase. One 

extensive multicentric study showed a strong 
association of BRAF - V600E mutated protein with the 
worst prognostic outcome and more aggressive form 
of PTC, usually associated with tall cell variant of PTC 
and lost of iodine avidity and, because of that, 
resistance on radioiodine treatment [34].  

Besides changes in MAPK pathway important 
for oncogenesis are changes in the PI3K-AKT 
signalling pathway, which stimulates cell proliferation. 
PTEN tumour suppressor gene (phosphate and tensin 
homolog), localised on the 10q23 chromosome is an 
inhibitor of this pathway, acting as a natural restrictor 
of cell proliferation, preventing the tumour growth [35]. 
Various changes, like mutations, deletion and 
silencing of this gene are described. TP53 is tumour 
suppressor gene localised to chromosome 17 and it is 
considered that dedifferentiation in the evolution of the 
tumours may be due to the mutations of this gene. 
Genetic rearrangement like translocation results in 
creating a new protein with oncogenic features. W 
Chien et al in their study Molecular biology of thyroid 
cancer, indicate the presence of chromosomal 
translocation t(2;3)(q13;p25), PAX8/PPARγ 
rearrangement, with a fusion of PAX8, thyroid-specific 
transcription factor to PPARγ, nuclear hormone 
receptor involved in differentiation of cells. This 
genetic rearrangement was found in 36% of FC 
(Follicular thyroid carcinoma), 11% of Follicular 
adenoma and 13 % of Follicular variant of PTC [36, 
37]. Understanding of molecular processes 
contributed to the thorough investigation of molecular 
pathogenesis in well-differentiated thyroid carcinomas.  

 

 

Figure 1: Molecular mechanisms in Thyroid carcinomas. (Asuragen 
Inc. White Paper: Molecular Pathogenesis of Thyroid Cancer) 

 

In conclusion we can resume that in the 
development of TM complex mechanisms of 
interaction between environmental factors, radiation 
exposition, especially in early childhood, nutritive 
factors with particular emphasis on iodine intake, 
chemical mutagen agents and on the other hand 
internal constitutional predispositions age, sex, 
obesity and previous thyroid disorders as multinodular 
goiter could have impact. The actual effect of these 
environmental and constitutional factors is to promote 
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genetic and epigenetic alterations which result in cell 
proliferation and oncogenesis. Till now numerous 
genetic alterations are identified that have an 
important role in oncogenesis, with MAPK and PI3K-
AKT being crucial signalling networks regulating 
growth, proliferation, differentiation and cell 
survival/apoptosis. Changes in a different segment of 
this pathways result in activation of oncogenesis in 
TM. Different disorders, such as inflammatory, 
immunological and degenerative processes, could 
initiate impairment of complex signalling networks and 
this new molecular insight could have a crucial impact 
on improving and selecting appropriate treatment for 
patients with TM [38].  
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Abstract  

BACKGROUND: Pulmonary embolism and deep venous thrombosis, known as venous 
thromboembolism (VTE), are associated with a high proportion of morbidity and mortality.  

AIM: Aim of this review is to emphasise current diagnostic and therapeutic modalities for VTE.  

RESULTS: No differences have been noticed in European and American guidelines in diagnostic 
approach of this disorder. Today there is enough clinical information for the use of heparin (either, 
unfractionated or low molecular) and vitamin K antagonists in the treatment of acute and chronic 
phases of VTE. Novel oral anticoagulants seem to have some advantages in the treatment of this 
disorder. Rivaroxaban has been approved widespread, for use as a single-drug approach of VTE.  

CONCLUSION: Both guidelines are almost similar and good basis for evidence-based treatment of 
this disorder. 

 

 

 

 

 

 

 

Introduction 

 

Pulmonary thromboembolism (PE) is a 
disorder of the pulmonary circulation because of the 
presence of thrombi. Thrombi are usually formed in 
the venous circulation (deep vein thrombosis or DVT). 
These two entities are known by the common term: 
venous thromboembolism.  

The importance of VTE comes from its 
association with a high proportion of morbidity and 
mortality [1]. This disorder is often asymptomatic, 
misdiagnosed, unrecognised and untreated. 

  

Diagnosis 

The diagnosis is established on the basis of 
clinical presentation and risk factors present. Clinical 

signs and symptoms are often nonspecific, for which 
everyVTE is hardly familiar. The most common 
symptoms are loss of consciousness (due to a relative 
lack of oxygen supply to the brain), dyspnea or 
tachypnea (because of respiratory decline in vital 
capacity, atelectasis and vasoconstriction), chest pain 
(RH=right heart ischemia, pleural effusion), 
hemoptysis, (alveolar hemorrhage), and high 
temperature and cough (additional infection). 
Symptoms are present with the obstruction of more 
than 50 % of pulmonary circulation. Sudden cardiac 
death occurs in obstruction of the pulmonary arteries. 
This, in turn, produces large pulmonary peripheral 
resistance, triggers right heart failure and systemic 
hypotension, while isolated segmental and 
supsegmental VTE do not initiate these dramatic 
clinical symptoms [2]. 

The clinical probability for PE is based on the 
existence of risk factors and their significance. There 
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is not a universal cutpoint for D-dimer, it is assayed 
dependent D-dimer test is used as a test to exclude 
PE.  

Doppler ultrasound of deep veins of the legs 
is a diagnostic test for the presence of VTE. 
Ventilation-perfusion lung scan is a proven diagnostic 
test for suspected PE with low sensitivity. 

 Echocardiography has a limited role in PE. 
However, it is used, where transfer for definitive 
imaging is not possible and thrombolysis is being 
considered. CT angiography (multislice) is a method 
of choice for the diagnosis of PE by direct evidence of 
a clot, breakdown charge pulmonary arterial branch. 
Pulmonary angiography by Seldinger is the gold 
standard, although is used less often. All mentioned 
diagnostic tools are part of the diagnostic algorithm for 
PE. Echocardiography is sufficient to diagnose PE in 
high-risk patients. CT angiography is completed when 
the patient is stabilised, or when it is available. 

 Differential diagnoses are noted as acute 
myocardial infarction, myocarditis or pneumothorax or 
specific conditions of right heart failure. Diagnosis of 
deep vein thrombosis is based on to the vascular 
ultrasound examinations. Vein ultrasound detects 
noncompresibiily of affected vein, loss of respiratory 
phasic signal and visualisation of thrombus [3]. 

  

 Treatment 

 Rapid initiation of treatment is most important 
even when there is a suspicion of VTE [4, 5]. 

 Acute treatment of patients with PE (without 
high risk) consists of the use of heparin 
(unfractionated or low-molecular) or fondaparinux. 
During this phase,a laboratory with blood tests is 
required, along with the values of activated 
thromboplastin or kaolin cefalin's time. Both heparins 
are known to be safe and as effective. In comparison 
with low-molecular-weight heparin, initial therapy with 
unfractionated heparin was associated with higher 
mortality and a higher rate of fatal pulmonary 
embolism in patients. The treatment continues with 
oral vitamin K anticoagulants (Acenocoumarol) in 
accordance with appropriate scheme value of INR 
(International proportion value to be between 2 and 3). 
Alternatively, treatment with Dabigatran or 
Rivaroxaban is equivalent in the long term phase of 
treatment.  

High-risk PE is an indication, however,for 
quick treatment with fibrinolytic therapy. 

Novel oral anticoagulants seem to have some 
advantages in the treatment of this disorder. Current 
Cohen’s meta-analysis indicates that the NOACs have 
a clinical benefit over conventional therapy while 
compared to their relative differences in bleeding 
profile. 

Rivaroxaban has been approved for 

widespread use as a single-drug approach of VTE. 
This drug is not inferior in the treatment of PE (not 
high risk) in its acute phase. In patients who had acute 
symptomatic proximal DVT, without symptomatic PE, 
Rivaroxaban showed: Non-inferiority for efficacy when 
compared with treatment regimen LMWH/VKA, same 
safety outcomes (irrespective of age, gender and 
body weight, renal function or presence of cancer) 
and no evidence of hepatic toxicity. 

But, until today, there is no statement on 
which NOACs might be more beneficial (or have 
greater evidence) versus standard coagulation in the 
acute phase of VTE [6]. Rivaroxaban is approved as a 
medication for all indications in the treatment and 
prevention of venous thromboembolism, the 
prevention of VTE in patients undergoing major 
orthopaedic surgery, and for nonvalvular atrial 
fibrillation in order to prevent systemic peripheral 
embolism, including stroke.These recommendations 
are contained in the current guidelines of the 
European Society of Cardiology and the American 
Lung Physicians' Association. These noted here are 
based on EINSTEIN studies’ results. 

A comparison of VKA antagonist, NOAC and 
direct thrombin inhibitors is given in Table 1. 

Table 1: Characteristics of VKA antagonist, NOAC and direct 
thrombin inhibitors [7] 

 

 

VKA have some disadvantages as narrow 
therapeutic window, regular coagulation monitoring 
and dose adjustment, lack of staying in therapeutic 
range (INR 2-3) for all pts and consequent increase in 
the risk of thromboembolic events or side effects – 
bleeding, significant inter - and intra - individual 
variations in the response due to: numerous 
interactions with food and medicine and complex 
pharmacokinetics and pharmacodynamics. 

Because of the foreseeable pharmacology 
and broad therapeutic window, Rivaroxaban is the 
drug of choice and replaced other anticoagulants.  

The minimum duration of anticoagulation for 
VTE is 3 months (m); Till today, there is no evidence 
to suggest 6 m is more effective than 3 m. Duration of 
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treatment of patients with transient risk factor is up to 
6 months. Long-term anticoagulant therapy is 
common in patients without apparent risk factors and 
those with proven thrombophilia (hypercoagulability). 
It is aimed for prevention of fatal and non- fatal 
recurrent VTE events taking into account the risk of 
bleeding. 

Due to CHEST Guidelines, for VTE long-term 
anticoagulant therapy, rivaroxaban and another 
NOAC is suggested one, (Grade 2B), over vitamin K 
antagonist (VKA) therapy, and VKA therapy instead of 
low-molecular-weight heparin (LMWH; Grade 2C). For 
VTE and cancer, we suggest LMWH over VKA (Grade 
2B), Rivaroxaban and other NOACS (Grade 2C) [8]. 
European Guidelines on pulmonary embolism is an 
evidence-based document for VTE with equivalent 
evidence for its treatment. A Macedonian 
recommendation for treatment of PE is an evidence-
based document, coming from European Guideline. 

Prognosis of venous thromboembolism 
depends on of disease severity, aetiology and timing 
from diagnosis to initiation of therapy. VTE pts with 
appropriate clot lysis have a better survival rate. 
Rivaroxaban, as a novel anticoagulant is approved for 
the acute and chronic phase of treatment of VTE. 
Patients’ adherence according to CHEST guidelines 
was high and resulted in low rates of recurrent VTE 
and bleeding. The risk of VTE recurrence after 
discontinuation of therapy is primarily determined by 
two factors: whether the acute episode was treated 
effectively and internal risks of a new episode of VTE. 
All patients with present pulmonary hypertension have 
impaired quality of life and worse survival [9]. 

In conclusion, pulmonary embolism and deep 
venous thrombosis, also known as venous 
thromboembolism (VTE), are associated with the high 
proportion of morbidity and mortality. Current 
guidelines propose Computer Tomography 
angiography, Echocardiography, Venous ultrasound 
and D-dimmers test for diagnosis of VTE.  

Early initiation of treatment of VTE is a crucial 
one. Rivaroxaban and other novel oral anticoagulant 
are effective in a treatment of venous 
thromboembolism, as traditional anticoagulants are. In 
that way, both guidelines are almost similar and good 
basis for evidence-based treatment of this disorder. 
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Abstract  

Vitamin D related research continues to expand and theorise regarding its involvement in obesity, 
as both hypovitaminosis D and obesity strike in pandemic proportions. Vitamin D plays an important 
role in immune system through Vitamin D Receptors (VDR), which are transcription factors located 
abundantly in the body. Due to this characteristic, it is potentially linked to obesity, which is a state 
of inflammation involving the release of cytokines from adipose tissue, and exerting stress on other 
organs in a state of positive energy balance. Research trials in the past couple of years and 
systematic reviews from SCOPUS and MEDLINE will be discussed. The role of Vitamin D 
throughout the lifespan (from fetal imprinting until older age), and in various other obesity mediated 
chronic conditions shall be highlighted. Various mechanisms attributed to the inverse relationship of 
Vitamin D and obesity are discussed with research gaps identified, particularly the role of 
adipokines, epigenetics, calcium and type of adipose tissue. 

 
 
 
 
 
 
 
 

Introduction 

 

This study reviews articles available on 
PUBMED, Scopus and Google using the following 
search keywords: (Vitamin D OR Ergocalciferol OR 
Cholecalciferol) AND (Leptin/ adiponectin/ VDR/ 
inflammation/ adiposity/ body fat/ weight). The search 
was limited to articles in the English language until 
June 2016. Selected articles were also used to 
identify further relevant studies. Most relevant 
research articles were included; usually, review 
articles and meta-analysis to present an analysed 
picture of clinical trials regarding relevant information. 

Vitamin D is a micronutrient that is 
categorically non-essential due to the endogenous 
production in the body with the aid of specific 
ultraviolet rays, but it has now become an essential 
component of diet as Vitamin D deficiency now 
engulfs the world as a pandemic [1]. This idea was 
established many years ago as Vitamin D inadequacy 
was observed even among people living closer the 

equator [2]. Hence, regulations directing fortification of 
food is either implemented or are under consideration 
[3]. In the 2011 conference of Institute of Medicine 
(IOM), the Recommended Dietary Allowance (RDA) 
(average daily level of intake sufficient to meet the 
nutrient requirements of nearly all (97%-98%) healthy 
people) for Vitamin D was set at 600 IU/d for ages 1-
70 years and 800 IU/d for ages 71 years and older [4]. 
According to the Institute of Medicine (IOM) 
Committee, the scientific evidence supports the key 
role of Vitamin D in skeletal health and extra-skeletal 
health; however, the extra-skeletal health outcomes 
are not yet consistent to establish a cause-and-effect 
relationship [4]. Doses to treat and/or maintain Vitamin 
D status are still subjective and research studying the 
needs across different life spans and conditions 
continue. Vitamin D status now conjoins many other 
health conditions after the discovery of Vitamin D 
binding proteins and their receptors in many tissues 
[5]. Vitamin D binding receptors (VDR) are 
transcription factor responsible for extensive biological 
responses. It is shown to play a role in cell 
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proliferation inhibition, cell maturation, immune 
system, and possibly colonic, breast and prostate 
cancer [6]. Vitamin D status is influenced by sun 
exposure, adiposity, body composition, race/ethnicity, 
and genetic factors, but these need elucidations 
through research, as suggested by IOM [6]. 

Vitamin D deficiency has been historically 
defined and recently recommended by the Institute of 
Medicine (IOM) as a 25(OH)D of less than 20 ng/ml. 
Vitamin D insufficiency has been defined as a 
25(OH)D of 21–29 ng/ml. Vitamin D deficiency results 
in abnormalities in calcium, phosphorus, and bone 
metabolism. Specifically, vitamin D deficiency causes 
a decrease in the efficiency of intestinal calcium and 
phosphorus absorption of dietary calcium and 
phosphorus, resulting in an increase in PTH levels. 
Secondary hyperparathyroidism maintains serum 
calcium in the normal range at the expense of 
mobilising calcium from the skeleton and increasing 
phosphorus wasting in the kidneys. The PTH-
mediated increase in osteoclastic activity creates local 
foci of bone weakness and causes a generalised 
decrease in bone mineral density (BMD), resulting in 
osteopenia and osteoporosis. Phosphaturia caused by 
secondary hyperparathyroidism results in a low 
normal or low serum phosphorus level. This results in 
an inadequate calcium-phosphorus product, causing a 
mineralisation defect in the skeleton. This results in an 
inadequate calcium-phosphorus product, causing a 
mineralisation defect in the skeleton [7]. 

A major health issue linked with Vitamin D is 
the growing obesity rate. World Health Organization 
states that in 2014 more than 1.9 billion adults were 
overweight, of which 600 million were obese. 
According to the Global Burden of Disease report of 
USA, the potentially avoidable risk factors to rising 
disease burden included high BMI and physical 
inactivity for the healthy years lost [8]. Healthy years 
measure the expected number of years a person of a 
certain age could live without disability or be free of 
any activity limitation. Despite increased levels of 
sufficient physical activity in male and female, only 9 
countries experienced a decline in obesity rate in the 
United States (with statistically insignificant results) 
compared to increment in the rest of the counties in 
obesity during 2001 and 2009 [8]. Systematic analysis 
to study Global, regional and national prevalence of 
overweight and obesity in children and adults 1980-
2013 did not report any significant decline in rate over 
the past 33 years, but only a slowdown in increase 
rate of overweight and obesity was observed just in 
developed countries [9]. This is not satisfactory, as it 
indicates that an increasing obesity trend endures in 
other countries. This demands special attention from 
the public health sector to search and address socio-
economic implications in maintaining Vitamin D. To 
explain the deficiency of this fat-soluble vitamin in 
people with excessive adipocytes, the following 
possible mechanisms have been suggested: lower 
dietary intake; altered behavior that reduces 

cutaneous synthesis, reduced synthetic capacity, 
reduced intestinal absorption, altered metabolism, and 
sequestration in adipose tissue [10,11]. However, 
extensive research is needed to establish a cause-
effect relationship and explain these factors under 
various conditions, because Vanlint concluded in his 
review that the evidence for vitamin D affecting fat 
mass and distribution is not yet compelling, and it is 
difficult to determine which effects are due to vitamin 
D itself and which are mediated via calcium when 
based on evidence from in vitro studies [11].  

Finally, this article highlights how these public 
health issues of Vitamin D with its immune-related 
properties are associated with obesity, which is a 
state of low-grade inflammation. Various gaps 
identified by IOM committee is briefly reviewed, such 
as, non-skeletal health outcomes, epigenetic role, 
physiology and pathways of Vitamin D [4]. 
Researchers have previously reviewed data on this 
topic, [12, 14, 15], but due to constant addition of 
knowledge in this area we considered updating. 
Unlike some previous articles, we have concentrated 
on discussing Vitamin D and inflammatory properties 
in obesity, and further supplemented suggested 
mechanisms with clinical studies. 

 

 

Obesity, a state of low-grade 
inflammation 

 

Ectopic fat storage, due to overflow from 
adipose tissues upon fat overloading leads to the 
formation of foam cells from macrophages that engulf 
fat droplets during transportation or storage. 
Macrophages phagocytize lipid droplets in weight loss 
from adipocytes that could describe basic 
inflammatory nature of adipocytes. Hyperplasia and 
hypertrophy of adipocytes can cause mitochondrial 
and endoplasmic stress, which during fat overloading 
releases additional inflammatory cytokines other than 
adipokines, attracting more macrophages. During 
adipocytes hypertrophy TNF-α (Tumor Necrosis 
Factor- alpha), IL-6 (Interleukin-6), IL-1β (Interleukin-1 
Beta), PG-E2 (Prostaglandin E2) expression is 
induced, adipocytes die and neutrophils, monocytes 
and T-Cells are persistently activated. CRP is also 
enhanced in the liver to respond to inflammatory 
cytokines, amplifying the cytokines pro-inflammatory 
effect. Hyperplastic adipocytes also induce genes 
TNF-α, interleukins (IL)-1, IL-6, monocyte 
chemoattractant protein-1 (MCP-1), and plasminogen 
activator inhibitor-1 (PAI-1) due to hypoxia from 
clustered formation, which are distant from the 
vasculature. Macrophages embedded in adipocytes 
phagocytize lipid droplets and engulf dead adipocytes 
that burst from high lipid accumulation, releasing 
reactive oxygen species and inducing further cellular 
stress [16]. The unfolded protein response (UPR) to 
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cope with Endoplasmic Reticulum (ER) stress 
promotes NF-κB (nuclear factor kappa-B) and JNK (c-
Jun N-terminal kinases) inflammatory pathways due to 
increased protein demand such as in hyperglycemia, 
or during accumulation of misfolded protein. 
Excessive nutrient influx increases superoxide 
production and reactive oxygen species by 
mitochondria. The down-regulation of autophagy in 
the liver of lipid droplets in hepatocytes associated 
with obesity leads to accumulation of triglyceride, ER 
stress and Insulin resistance [17]. 

Visceral or subcutaneous fat in obesity-
related inflammation is still questionable due to 
variability in results. A study investigating 
concentrations of pro-inflammatory enzymes 
presented higher concentration of IL-6 and IL-15 
(Interleukin-15) in Subcutaneous Adipose Tissue 
(SAT) synthesis compared to Visceral Adipose Tissue 
(VAT). However, obesity was associated with VAT, 
since IL-6 and IL-15 were significantly more in obese 
individuals compared to normal-weight ones, 
whereas, the cytokines difference was not significant 
between two groups in SAT related cytokines 
expression [18]. On the other hand, some studies do 
suggest increased pro-inflammatory cytokines 
expression in SAT compared to VAT proposing its 
contribution to meta-inflammation [18, 19]. In 
conclusion, visceral fat compared to subcutaneous fat 
may cause metabolic abnormalities by secreting 
inflammatory adipokines, such as interleukin, tumour 
necrosis factor-α, macrophage chemoattractant 
protein-1, and resistin, which induce insulin resistance 
and diabetes and Vitamin D metabolic abnormalities. 

 

 

Role of Vitamin D in obesity and 
suggested mechanisms 

 

Research to explore the relationship between 
Vitamin D and obesity gains interest, because studies 
investigating obesity (a state of low-grade 
inflammation) and Vitamin D (with its role in immunity) 
indicate potential links. Many studies report changes 
in Vitamin D status with BMI changes. A change in 
serum Vitamin D levels as a function of 
adiposity/weight loss was noted over 1-2 years [20, 
21]. An inverse relationship between Vitamin D and 
BMI was recognised in Mendelian randomization 
analysis, [22] and a link with abdominal visceral or 
subcutaneous adipose tissue was also recognised 
[23, 24].

 
In a meta-Analysis of observational studies 

up to April 2014 in PubMed/Medline, Vitamin D 
deficiency was prevalent in obese subjects 
irrespective of age, latitude and cut-offs defining 
vitamin D deficiency [14].

 

Another meta-analysis of literature focusing 
on the last 5 years proposed various mechanisms to 

discern body weight and Vitamin D relationship, which 
include: Vitamin D Receptor (VDR) polymorphism 
shown in transgenic mice and its overexpression in 
adipocytes that led to fatty acid β-oxidation, lipolysis 
and reduced energy metabolism; increased 
parathyroid hormone levels in Vitamin D deficiency 
that can increase adiposity by influx of calcium into 
adipocytes promoting lipogenesis; Vitamin D as 
“essential factor” in leptin depletion which may 
contribute to increased appetite and obesity in Vitamin 
D deficient conditions; and outdoor activity, food 
intake and exercise which can also influence Vitamin 
D levels as confounding factors [25].  

Adipokines relationship with Vitamin D is 
studied due to their role in obesity. In vitro leptin, 
secretion by adipose tissue is powerfully inhibited by 
Vitamin D deficiency [12]. Although clinical trials 
showed an increase in serum leptin with Vitamin D 
supplementation, [26, 27] the clinical significance 
remains to be asserted [12, 28]. A significant effect of 
Vitamin D supplementation on adiponectin and leptin 
was not observed in a meta-analysis of 9 Randomized 
Controlled Trials (RCT) [29]. Serum changes in 
Vitamin D were significantly associated with plasma 
leptin levels, independent of plasma adiponectin 
concentrations. Further larger clinical trials and meta-
analysis to effectively review these adipokines, 
especially focusing on obesity, are needed, as more 
meta-analysis could not be found.  

The dose-response relationship between 
serum Vitamin D levels have changed and BMI 
showed a quadratic curve in a research involving 
various Vitamin D3 doses that suggested rate-limiting 
mechanism to avoid excessive formation of 1,25-
(OH)2D3 (the active metabolite) [30]. The dose-
response curves, although parallel, were noted for 
their difference between the curves, which was 
approximately 17.5 nmol/L lower for obese subjects 
compared to normal ones, and approximately 
12.5nmol/L lower levels in overweight compared to 
normal-weight subjects. Extracellular pool size was 
suggested as the potential factor in this discrepancy 
rather than fat [29]. 

Vitamin D-metabolizing enzymes are 
expressed differently in Adipose tissue as well. There 
was decreased expression of the 25-hydroxylase 
CYP2J2 and the 1α-hydroxylase CYP27B1 (which 
converts 25(OH)D3 to the active 1,25(OH)2D3) in 
Subcutaneous adipose tissue, and increased 
expression of CYP24A1 (which inactivates calcitriol 
binding and activating VDR) after weight loss [30]. 

Calcium-sensing receptors (CaSR) gene and 
protein expression were found similar in white adipose 
tissue of obese and control mice group. Obese group 
had lower serum vitamin D and amino acid 
concentrations, and significantly higher serum 
triglyceride (TG), total cholesterol (TC), low-density 
lipoprotein-cholesterol (LDL-C), TNF-α, IL-6 and PTH 
levels, which suggests that Calcium-sensing receptors 
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function through allosteric regulation [31]. CaSR 
elevates pro-inflammatory cytokines in adipose tissue 
and decreases cyclic AMP, protein kinase An activity, 
hormone-sensitive lipase and adipose triglyceride 
lipase that are key players in the lipolytic pathway 
[32].

 
Low Calcium-induced 1,25-di(OH)2D3 secretion 

upregulates CaSR expression in adipose tissue, 
which is followed by an increase in [Ca2+] and 
reduced lipolysis, and possibly lipogenesis finally 
yielding fat accumulation in adipocytes. It was shown 
that higher BMI shows a greater increase in CaSR 
protein and thus more pro-inflammatory cytokines 
secreted from obese tissue [33]. 

 

 

Studies in relationship to Vitamin D and 
obesity in general population 

 

Obesity in adults is not only of concern for 
their reduced productivity in life but it may also affect 
new lives. Observational studies and animal studies 
now propose and explore the mechanism about how 
maternal BMI and offspring adiposity from an early 
age are independently associated, and how in-utero 
environmental exposures increase susceptibility 
to obesity and are related to cardiometabolic disorders 
in later life [34, 35].

 
An increased risk of prenatal and 

early postnatal overweight in offspring (1
st
 year of life) 

was found, which was attenuated by 4 years of age 
[36]. Vitamin D status during pregnancy could have an 
epigenetic role since it is not only pivotal in maternal 
skeletal maintenance and fetal skeletal development, 
but it could influence fetal “imprinting”, which can 
affect chronic disease susceptibility soon after birth 
[37]. Decreased placental expression of VDR in the 
placenta may be a contributing factor to the pathology 
of idiopathic FGR (Fetal Growth Restricted)-affected 
pregnancies [38]. Maternal vitamin D deficiency during 
pregnancy was associated with impaired lung 
development in 6-year-old offspring; neurocognitive 
difficulties at the age of 10, an increased risk of eating 
disorders in adolescence, and lower peak bone mass 
at the age of 20 after relevant covariates were 
adjusted. Randomised controlled trials with long-term 
follow-up of offspring are required to examine 
beneficence for offspring and to determine the optimal 
level of maternal serum 25(OH)D for fetal 
development [39]. 

Optimal Vitamin D level is also essential from 
the adolescent years until the old age that is needed 
for health benefits. Serum Vitamin D levels decline 
with puberty onset, and holds a higher risk for obesity, 
and much greater for Insulin Resistance in pre-
pubertal children with suboptimal Vitamin D serum 
levels [40, 41]. Hypovitaminosis D in overweight or 
obese adults is registered in many studies, usually 
accompanied with other health conditions.

13
 Mice on 

high-fat diet and low-fat diet was treated with calcitriol 

to demonstrate its effectiveness in reducing obesity-
associated renal abnormality. Suggested mechanism 
was through reduction of cytokines, such as Toll-like 
Receptors (TLR) that are down-regulated by Vitamin 
D, hence reducing Interleukin-6 (IL-6) or by preventing 
abnormal growth of parathyroid hormone (PTH). The 
lipid droplets were found to be in a degenerative stage 
in mice fed High-Fat-Diet (HFD) with calcitriol 
treatment, which showed a causal relationship 
between calcitriol intake in renal tubules causing 
structural changes under HFD conditions [42]. A study 
that included people above 65 years of age suggested 
an increased risk of vitamin D deficiency in overweight 
and higher body fat percentages [43]. As previously 
mentioned, studies also support an inverse 
relationship between weight loss and Vitamin D serum 
changes. This is shown to be effective in eliminating 
obesity-related inflammation since significant 
reductions in levels of IL-6 were noted with 
intervention combining Vitamin D3 supplementation 
and weight-loss program [44]. Low serum 25(OH)D 
was found to be significantly associated with high 
serum IL-6 in overweight/obese children and with 
increased hs-CRP in obese children [45]. 
1,25(OH)2D3 is also found to have a strong inhibitory 
effect on NFκB signalling in human adipocytes [46]. 
On the contrary, a meta-analysis conclusive of 13 
RCT suggests that Vitamin-D supplementation does 
not affect inflammatory markers: CRP, TNF-a, IL-6 in 
overweight or obese subjects [47]. Some studies do 
not support any link between Vitamin D 
supplementation and obesity. Supplementation 
with vitamin D showed no effect on adiposity 
measures in adults [48]. An increase in serum levels 
of 25OHD or other inflammatory markers was not 
observed in overweight and obese youths with 
150,000IU supplemented every 3 months, which 
demands investigation regarding potential dosage and 
frequency,

 
[49]

 
since another trial with dosage as low 

as 400IU up till 4800IU daily yielded serum changes 
when administered for 12 months [50]. 

 

 

Role of Vitamin D in other obesity 
mediated diseases 

 

Chronic diseases are usually linked with 
obesity, which has been further explored in relation to 
Vitamin D status or to investigate the effectiveness of 
supplementation in attenuating related symptoms. 
Visceral obesity has been also found to be related 
with low levels of Vitamin D [51]. Visceral obesity is 
also highly correlated with Non-Alcoholic Fatty Liver 
disease (NAFLD) thus it is expected that Vitamin D is 
also related with NAFLD. A recent study in adults 
demonstrated the strong link between vitamin D and 
NAFLD [52]. The authors examined a total of 1081 
adults and concluded that low vitamin D levels were 
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highly associated with NAFLD independent of visceral 
obesity in subjects with Diabetes or insulin resistance 
[52]. BMI was also strongly associated with plasma 
25- hydroxy Vitamin D, [25(OH)D] and PTH 
concentrations with possible influence of plasma 
25(OH)D in the pathogenesis of hypertriglyceridemia 
and atherogenic dyslipidemia through inflammation, 
because the association disappeared when uCRP 
(ultrasensitive C-Reactive Protein) was introduced as 
covariable [53]. 25(OH)D low levels and unfavourable 
lipid patterns have been also found in children [54]. 
No effect on β-cell function or insulin action in obese 
non-diabetic adolescents was observed upon 
administration of Vitamin D3 supplementation [55]. A 
systematic review provides evidence of the 
insignificant effect of supplementation with vitamin D 
on glucose and insulin metabolism in overweight and 
obese individuals but a positive influence on the 
serum concentration of 25(OH)D [47]. Serum 
25(OH)D level in diabetic patients (Type 2) was found 
to be inversely correlated with monocyte adhesion to 
endothelial cells. 1,25(OH)2D3 suppressed ER stress, 
[56] and promoted M1-predominant phenotype with 
lower endothelial adhesion. Vitamin D suppresses 
both subsets of monocytes, with M1 predominant, 
however, M1 is involved in advanced plaques 
compared to M2 in early stages in simple terms [57]. 
Real paradigms might be more complex and needs 
further research. A decrease in systolic blood 
pressure and adiposity in middle-aged subjects after a 
weight-loss intervention was observed with an 
increase in plasma 25(OH)D level [58]. Lower 
inflammatory profile, better insulin sensitivity, higher 
Vitamin D levels and IGF-1 (Insulin-like Growth 
Factor-1) in lean mass of obese patients recorded in 
the study suggest physical activity programs potential 
to create a better metabolic profile [59]. Hence, 
special programs to support a lifestyle that incorporate 
dietary changes and physical activity programs can be 
used to attain better Vitamin D levels with a range of 
other health benefits. 

In addition, visfatin has been recently found to 
be associated with Vitamin D levels. Visfatin is a new 
adipokine involved in several processes. Visfatin plays 
an important role in inflammatory processes [60]. In a 
very recent study [61], the authors examined 50 
patients with chronic hepatitis with elevated visfatin 
levels. After administration of vitamin D3 (15,000 
IU)/weekly, the patients’ visfatin levels were 
significantly reduced after a 12, 14, and 48-week 
period compared with the baseline data. The 
researchers concluded that Vitamin D 
supplementation may offer beneficial effects in 
reducing inflammation in these patients. More studies 
though are needed to elucidate these optimal effects. 

 In conclusion, the latest research on Vitamin 
D deficiency and obesity pandemic supports the role 
for Vitamin D in prevention and occurrence of obesity. 
Hence, public health sector needs to address the 
implying socio-economic aspects influencing Vitamin 

D status in order to prevent the burden of the disease 
which the possibly an outcome of Vitamin D 
deficiency. The adipokines secretion and inflammatory 
cytokines expression are importantly linked to Vitamin 
D metabolism. However, the mechanisms need 
further elucidation, as research is both equivocal and 
inadequate to establish a direct relationship in some 
cases. The role of visceral fat is stronger compared to 
subcutaneous fat in inflammation, related to obesity. 
The clinical trials identified in this paper usually 
involve Vitamin D supplementation in attaining 
sufficient Vitamin D levels, which indicates the need 
for trials to determine if same effects of Vitamin D can 
be observed with dietary sources too, as it is 
imperative in deciding on fortification of food across 
different socio-economic groups. 
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Abstract  

The use of Google translator as a tool for determining translational plagiarism is a big challenge. As 
noted, plagiarism of the original papers written in Macedonian and translated into other languages 
can be verified after computerised translation in other languages. Attempts to screen the 
translational plagiarism should be supported. The use of Google Translate tool might be helpful. 
Special focus should be on any non-English reference that might be the source of plagiarised 
material and non-English article that might translate from an original English article, which cannot 
be detected by simple plagiarism screening tool. It is a hard job for any journal to detect the 
complex translational plagiarism but the harder job might be how to effectively manage the case. 

 

 

 

 

 

 

 

Dear Editor,  

 

The recent article “How to Verify Plagiarism of 
the Paper Written in Macedonian and Translated in 
Foreign Language?” is quite interesting [1].  The use 
of Google translator as a tool for determining 
translational plagiarism is a big challenge. As noted, 
“Plagiarism of the original papers written in 
Macedonian and translated into other languages can 
be verified after computerised translation in other 
languages [1].” In fact, it is no doubt that translational 
plagiarism is not uncommon but usually forgotten [2]. 
This can be also in concordant with any form of 
copyright violation (such as copying of figure or graph 
or equation or table) [3]. The good example is my 
discussed case in Account Res, “Singapore Ped Soc. 
1978; page 122–141 in English and Chula Med J. 
1980; the page in Thai language” [4]. Attempts to 
screen the translational plagiarism should be 
supported. The use of Google Translate tool might be 
helpful. Special focus should be on any non-English 
reference that might be the source of plagiarised 
material and non-English article that might translate 

from an original English article, which cannot be 
detected by simple plagiarism screening tool. It is a 
hard job for any journal to detect the complex 
translational plagiarism but the harder job might be 
how to effectively manage the case. Sometimes the 
case is reported to the affiliation but there is no action. 
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