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Abstract 

BACKGROUND: Persistent pulmonary hypertension of the newborn (PPHN) is a serious neonatal problem which 
has a high mortality rate even with advanced modes of mechanical ventilation. Pentraxin 3 is one of the long 
pentraxins, which plays an essential role in regulation of cell proliferation and angiogenesis. 

AIM: This study aims to assess serum pentraxin 3 levels in neonates with pulmonary arterial hypertension and 
compare them in those who have other congenital heart diseases and healthy neonates. Also, we intended to 
evaluate serum levels of CRP as a mediator of inflammation in the studied groups. 

METHODS: The study is a case-control study. Cases were recruited from El Galaa Teaching Hospital, classified 
into three groups; each group had thirty cases. The first one: cases with pulmonary hypertension (PHT), the 
second one: cases with congenital heart diseases (CHD) without pulmonary hypertension and the third group 
included healthy neonates. All participants were subjected to full history taking and full clinical examination. 
Diagnosis of congenital heart disease and pulmonary hypertension was made according to echocardiographic 
findings by pediatric cardiologist using echocardiography machine. Laboratory investigations included 
measurement of serum pentraxin 3, Routine CBC, CRP. 

RESULTS: This study found that the mean serum pentraxin 3 in PHT neonates was significantly higher than that 

of the control and CHD neonates (p ≤ 0.001, p = 0.02 respectively). Also, the mean Pentraxin3 of the CHD 
neonates was significantly higher than that of the control (p = 0.06). Also, the mean CRP of the PHT neonates 
was significantly higher than that of the control (p = 0.01). Regression analysis showed that Pentraxin3 was the 
main predictor of PAP (P = 0.01). 

CONCLUSION: Serum pentraxin 3 is significantly elevated in neonates with pulmonary hypertension, so 
measurement of pentraxin 3 levels in neonates may be valuable as a predictor for pulmonary hypertension in 
neonates. 

 

 

 
 

 

 

Introduction 

 

Persistent pulmonary hypertension of the 
newborn (PPHN) is considered a serious condition 
that appears in the neonatal period, which is always 
complicated by high morbidity and mortality. It is due 
to that the neonate fails to make a postnatal change 
from a high resistance fetal pulmonary circulatory 
state to a low resistance pulmonary circulation [1]. 
This low pulmonary blood flow secondary to increased 
pulmonary vascular resistance counteract potent gas 

exchange in the lungs prompting severe respiratory 
distress and decreased blood oxygen level in the 
neonate [2]. Data suggested that PPHN happens in 1-
2 infants / 1000 live births [3]. A recent study was 
performed in Egypt found that PPHN was found in 5% 
of the studied population [4]. The neonate has PPH is 
usually term or late-preterm and usually is not 
associated with congenital anomalies. Affected 
neonate complains shortly after birth with severe 
shortness of breath that needs mechanical ventilation 
[5]. In spite of different management procedures such 
as nitric oxide, aggressive mechanical ventilation and 
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extracorporeal membrane oxygenation (ECMO), the 
mortality rate for this disease is about 10-20% of 
affected neonates [6]. This aggressive treatment and 
occurrence of hypoxemia expose these neonates to 
have long-term sequelae including chronic lung 
disease, seizures, and neurological developmental 
problems [7].  

Pentraxin 3 is a subclass of long pentraxins 
which is synthesised by fibroblasts, smooth muscle 
cells and endothelium. Also, innate immune cells 
during inflammation secrete pentraxin 3. It plays a 
vital role in cell proliferation regulation and 
angiogenesis [8]. Serum levels of CRP are mediators 
of inflammation [9]. CRP is considered one of the 
short pentraxin which is produced in the liver in case 
of systemic inflammation [10].  

Using echocardiography has further 
expanded as an adjunct to physical examination to 
improve diagnostic accuracy and risk of cardiac 
diseases [11]. 

Fractional shortening (FS) is used to asses 
left ventricular dysfunction. It simply measures the 
degree of shortening of the diameter of left ventricle 
between end-diastole and end-systole. It is one of the 
most important measures in functional 
echocardiography [12]. 

The aim of this study was to evaluate serum 
pentraxin 3 levels in neonates with pulmonary arterial 
hypertension and compare them with those who have 
other congenital heart diseases and healthy neonates. 
Also, we intended to evaluate serum levels of high 
sensitive-CRP (hs-CRP), as a mediator of 
inflammation in the three studied groups. 

 

 

Material and Methods 

 

This study is a case-control study. Studied 
cases were recruited from El Galaa Teaching 
Hospital. It was approved by the local ethical 
committee of the National Research Center, and 
parental written informed consent was obtained from 
all study participants. Participants were classified into 
three groups; each group had thirty cases. The first 
one: cases with pulmonary hypertension, the second 
one: cases with congenital heart diseases with normal 
pulmonary pressure and the third group included 
healthy neonates. They were age, sex and gestation 
matched with neonates of other three groups. All 
participants were subjected to full history taking and 
full clinical examination. Demographic and clinical 
data such as age, sex, birth weight, and gestational 
age were documented in all participants. 

Diagnosis of congenital heart disease, 
pulmonary hypertension and other cardiac 
measurements including fractional shortening (FS) 

were made according to echocardiographic findings 
performed by pediatric cardiologist using 
echocardiography machine (Sonosite®, USA, probe 
5–8 Hz) [13]. Neonates meeting any of the following 
criteria were excluded from the study: diagnosis of 
proven sepsis by positive blood culture, disseminated 
intravascular coagulation, severe hypoxic respiratory 
failure, low Apgar score, non-congenital heart 
diseases (e.g., endocarditis) or maternal history of 
chorioamnionitis. 

Venous blood sample (2 ccs) was taken from 
each participant and serum was separated and stored 
at -30 until collection of all the samples then 
laboratory investigations were done. Laboratory 
investigations included measurement of serum 
pentraxin 3, Routine CBC. Serum Pentraxin 3 (PTX3) 
level was assessed by enzyme-linked immunosorbent 
assay (ELISA) following instructions of the kits 
purchased from Sino Gene Clon Biotech Co., Ltd. 
Catalog No: SG-10465. Serum hs-CRP levels were 
determined with an enzyme-linked immunosorbent 
assay (ELIZA) technique using commercial kits 
(BioCheck, Inc 323 Vintage Park Drive Foster City, 
CA 94404) and the sensitivity of detection level was 
0.01 mg/dl. 

 

Statistical analysis 

Data entry was carried out on excel sheet and 
analysis was done using SPSS software program 
version 22 (SSPS Inc., Pennsylvania, USA). Mean± 
SD was used to present quantitative data. T-test was 
done for comparison between two means. Pearson’s 
correlation analysis was performed to estimate the 
association between variables. Linear regression 
analysis was performed to identify the main predictors 
of PAP. P-value was considered statistically 
significant when P was < 0.05. 

 

 

Results 

 

Subjects in this study were classified into 
three groups; each group had thirty subjects. 

Table 1 shows the demographic and 
laboratory data of the studied groups. Comparison 
between PHT, CHD without pulmonary hypertension 
and control groups as regards different variables were 
shown in Table 1. No significant difference was found 
between the studied groups as regards age, GA and 
FS. As regards laboratory investigations, it was found 
that the mean CRP of the PHT group was significantly 
higher than that of the control (p = 0.01). Also, serum 
pentraxin 3 in PHT group was significantly higher 
compared to the control and CHD groups (p ≤ 0.001, 
p = 0.02 respectively). The mean Pentraxin3 of the 
CHD group was significantly higher in comparison to 
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controls (p = 0.06). 

Table 1: Demographic and Echocardiographic data in the 
studied groups 

Variable 
PHT 

(Mean ± SD) 
CHD 

(Mean ± SD) 
Control 

(Mean ± SD) 
P1 P2 P3 

Age (days) 3.95 ± 1.59 3.97 ± 2.36 4.37 ± 0.93 0.19 0.97 0.39 
Weight (Kg) 2.64 ± .0.71 2.97 ± 0.44 2.85 ± 0.53 0.171 0.03* 0.34 
GA (weeks) 37.03 ± 1.42 37.30 ± 1.37 37.53 ± 1.72 0112 0.42 0.46 
PAP  
(mm Hg) 

62.15 ± 14.48 28.7 ± 7.3   ≤ 0.001  

FS (%) 40.38 ± 3.18 41.10 ± 2.06   0.28  
CRP (mg/dl) 2.88 ± 0.91 2.53 ± 0.90 2.40 ± 0.50 0.01* 0.12 0.48 
Pentraxin 3 (µg/l) 7.60 ± 2.17 6.38 ± 2.20 5.53 ± 0.84 ≤ 0.001* 0.02* 0.06* 

P1: PHT Vs Control P2: PHT Vs CHD P3: CHD Vs Control; PHT: neonates with pulmonary 
hypertension PAP: Pulmonary artery pressure; CHD: Neonates with congenital heart 
disease without pulmonary hypertension; GA: Gestational age FS: Fractional shortening; 
*P < 0.05, the relationship is significant. 

 

Multiple correlations were calculated between 
serum pentraxin 3 and all other variables. They 
showed that PAP was positively correlated with serum 
pentraxin 3 (as shown in Figure 1) and FS (p = 0.009, 
p = 0.011 respectively). 

 

Figure 1: Correlation between PAP and serum pentraxin 3 

 

To show the influence of pentraxin 3 and CRP 
on PAP as a dependent factor, we did linear 
regression analysis. This analysis showed that 
Pentraxin3 was the main predictor of PAP (P = 0.01), 
as shown in Table 2. 

Table 2: Predictive factors for increased PAP in the PHT group 
as estimated by linear regression 

Model  

Unstandardized 
Coefficients 

Standardised 
Coefficients t Sig. 

B Std. Error Beta 

1 
(Constant) 39.727 11.163  3.559 .001 
Pentraxin3 2.742 1.011 .410 2.712 .010 

CRP .550 2.405 .035 .229 .820 

*P < 0.05, the relationship is significant. 

 

 

 

Discussion 

 

Pulmonary hypertension is one of the serious 
conditions in neonates which may be idiopathic, 
associated with congenital heart disease or lung 

disease and postoperative. In this study, it was found 
that the mean serum pentraxin 3 in neonates with 
PHT was significantly higher than that of the control 
and neonates with other CHD with no PHT. Also, the 
mean Pentraxin 3 of the later group was significantly 
higher than that of the control. This was in agreement 
with several studies which found that the mean serum 
pentraxin 3 in neonates with PHT was significantly 
higher than that of the control and neonates with other 
CHD [14], [15], [16]. Also, we found that the mean hs-
CRP of the PHT neonates was significantly higher 
than that of the control. 

Similarly, other studies found that hs-CRP 
was significantly elevated in PHT patients. They 
added that inflammation is a contributing factor to the 
progression of pulmonary hypertension [15], [16], hs-
CRP is one of the short pentraxins and is strongly 
released secondary to inflammation. To clarify our 
results, multiple correlations were calculated between 
serum pentraxin3 and all other variables. It showed 
that PAP was positively correlated with serum 
pentraxin 3. This may be explained by that pentraxin 3 
has a role in angiogenesis and vascular diseases. It is 
secreted at sites of inflammation not only by 
endothelial cells but also by macrophages and 
monocytes infiltrating sites of inflammation that 
happens in pulmonary hypertension [17]. No 
correlation was found between serum pentraxin 3 and 
hs-CRP as found in previous study [15]. To show the 
influence of pentraxin 3 and CRP on PAP as a 
dependent factor, we did linear regression analysis. 
This analysis showed that Pentraxin3 was the main 
sensitive biomarker of PAP than hs-CRP. This is 
similar to findings of Tamura et al., who added that hs-
CRP is increased to a significant degree in the PAH 
group. This study also found that PAP was positively 
correlated with FS [15]. 

In conclusion, serum pentraxin 3 is an 
important sensitive biomarker of pulmonary artery 
pressure. It is elevated in pulmonary artery 
hypertension, so measuring serum pentraxin3 might 
be useful in prediction and progression of pulmonary 
artery hypertension in neonates.  

 

 

References  

 
1. Steinhorn RH. Neonatal pulmonary hypertension. Pediatr Crit 
Care Med. 2010; 11(2):79-84. 
https://doi.org/10.1097/PCC.0b013e3181c76cdc PMid:20216169 
PMCid:PMC2843001 

2. Ostrea EM, Villanueva-Uy ET, Natarajan G, Uy HG. Persistent 
pulmonary hypertension of the newborn. Pediatric Drugs. 2006; 
8(3):179-88. https://doi.org/10.2165/00148581-200608030-00004 
PMid:16774297 

 

3. Abman SH. Recent advances in the pathogenesis and treatment 
of persistent pulmonary hypertension of the newborn. Neonatology. 
2007; 91:283-90. https://doi.org/10.1159/000101343 
PMid:17575471 

 

100.0090.0080.0070.0060.0050.0040.0030.00

Pulmonary Artery Pressure

15.00

12.50

10.00

7.50

5.00

P
en

tr
ax

in
 3

r= 0.4                 P=0.009

https://doi.org/10.1097/PCC.0b013e3181c76cdc
https://doi.org/10.2165/00148581-200608030-00004
https://doi.org/10.1159/000101343


Clinical Science 
_______________________________________________________________________________________________________________________________ 
 

_______________________________________________________________________________________________________________________________ 

4                                                                                                                                                                                                   https://www.id-press.eu/mjms/index 

 

4. Mohsen AH, Amin AS. Risk factors and outcomes of persistent 
pulmonary hypertension of the newborn in neonatal intensive care 
unit of Al-Minya University Hospital in Egypt. Journal of clinical 
neonatology. 2013; 2(2):78-82. https://doi.org/10.4103/2249-
4847.116406 PMid:24049749 PMCid:PMC3775141 

 

5. Suesaowalak M, Cleary JP, Chang AC. Advances in diagnosis 
and treatment of pulmonary arterial hypertension in neonates and 
children with congenital heart disease. World Journal of Pediatrics. 
2010; 6(1):13-31. https://doi.org/10.1007/s12519-010-0002-9 
PMid:20143207 

 

6. Greenough A, Khetriwal B. Pulmonary hypertension in the 
newborn. Paediatric respiratory reviews. 2005; 6(2):111-6. 
https://doi.org/10.1016/j.prrv.2005.03.005 PMid:15911456 

 

7. Latini G, Del Vecchio A, De Felice C, Verrotti A, Bossone E. 
Persistent pulmonary hypertension of the newborn: therapeutical 
approach. Mini reviews in medicinal chemistry. 2008; 8(14):1507-
13. https://doi.org/10.2174/138955708786786507 PMid:19075808 

 

8. Mantovani A, Garlanda C, Doni A, Bottazzi B. Pentraxins in 
innate immunity: from C-reactive protein to the long pentraxin 
PTX3. Journal of clinical immunology. 2008; 28(1):1-3. 
https://doi.org/10.1007/s10875-007-9126-7 PMid:17828584 

 

9. El-Wakeel MA, El-Kassas GM, Fathy GA, El-Wakkad AS, Sebaii 
HM, El-Zayat SM. Diagnostic and prognostic values of high 
sensitive c-reactive protein, tumor necrosis factor and interleukin-
1β in neonatal sepsis. Aust J Basic Appl Sci. 2012; 6:224-8. 

 

10. Karakurt C, Çelik FS, Başpınar O, Şahin AD, Taşkapan Ç, 
Yoloğlu S. Serum pentraxin 3 and hs-CRP levels in children with 
severe pulmonary hypertension. Balkan medical journal. 2014; 
31(3):219-23. https://doi.org/10.5152/balkanmedj.2014.13307 
PMid:25625020 PMCid:PMC4299966 

 

11. Omar AM, Bansal M, Sengupta PP. Advances in 
echocardiographic imaging in heart failure with reduced and 
preserved ejection fraction. Circulation research. 2016; 119(2):357-
74. https://doi.org/10.1161/CIRCRESAHA.116.309128 
PMid:27390337 

 

12. Srinivasan A, Kim J, Khalique O, Geevarghese A, Rusli M, 
 

Shah T, Di Franco A, Alakbarli J, Goldburg S, Rozenstrauch M, 
Devereux RB. Echocardiographic linear fractional shortening for 
quantification of right ventricular systolic function-A cardiac 
magnetic resonance validation study. Echocardiography.; 
34(3):348-58. https://doi.org/10.1111/echo.13438 PMid:28247463 
PMCid:PMC5352481 

13. Mourani PM, Sontag MK, Younoszai A, Ivy DD, Abman SH. 
Clinical utility of echocardiography for the diagnosis and 
management of pulmonary vascular disease in young children with 
chronic lung disease. Pediatrics. 2008; 121(2):317-25. 
https://doi.org/10.1542/peds.2007-1583 PMid:18245423 
PMCid:PMC3121163 

 

14. Farhadi R, Rafiei A, Hamdamian S, Zamani H, Yazdani J. 
Pentraxin 3 in neonates with and without diagnosis of pulmonary 
hypertension. Clinical biochemistry. 2017; 50(4-5):223-7. 
https://doi.org/10.1016/j.clinbiochem.2016.11.009 PMid:27838407 

 

15. Tamura Y, Ono T, Kuwana M, Inoue K, Takei M, Yamamoto T, 
Kawakami T, Fujita J, Kataoka M, Kimura K, Sano M. Human 
pentraxin 3 (PTX3) as a novel biomarker for the diagnosis of 
pulmonary arterial hypertension. PLoS One. 2012; 7(9):e45834. 
https://doi.org/10.1371/journal.pone.0045834 PMid:23029266 
PMCid:PMC3448700 

 

16. Karakurt C, Çelik FS, Başpınar O, Şahin AD, Taşkapan Ç, 
Yoloğlu S. Serum pentraxin 3 and hs-CRP levels in children with 
severe pulmonary hypertension. Balkan medical journal. 2014; 
31(3):219-23. https://doi.org/10.5152/balkanmedj.2014.13307 
PMid:25625020 PMCid:PMC4299966 

 

17. Vergadi E, Chang MS, Lee C, Liang OD, Liu X, Fernandez-
Gonzalez A, Mitsialis SA, Kourembanas S. Early macrophage 
recruitment and alternative activation are critical for the later 
development of hypoxia-induced pulmonary hypertension. 
Circulation. 2011; 123(18):1986-95. 
https://doi.org/10.1161/CIRCULATIONAHA.110.978627 
PMid:21518986 PMCid:PMC3125055 

 

 

https://doi.org/10.4103/2249-4847.116406
https://doi.org/10.4103/2249-4847.116406
https://doi.org/10.1007/s12519-010-0002-9
https://doi.org/10.1016/j.prrv.2005.03.005
https://doi.org/10.2174/138955708786786507
https://doi.org/10.1007/s10875-007-9126-7
https://doi.org/10.5152/balkanmedj.2014.13307
https://doi.org/10.1161/CIRCRESAHA.116.309128
https://doi.org/10.1111/echo.13438
https://doi.org/10.1542/peds.2007-1583
https://doi.org/10.1016/j.clinbiochem.2016.11.009
https://doi.org/10.1371/journal.pone.0045834
https://doi.org/10.5152/balkanmedj.2014.13307
https://doi.org/10.1161/CIRCULATIONAHA.110.978627

