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Abstract
BACKGROUND: Obesity has been reported to be a risk factor for chronic kidney disease and albuminuria. Obesity-
related glomerulopathy (ORG) usually has a gradual onset, with microalbuminuria or clinically dominant proteinuria 
as the primary manifestation, with or without impaired renal function, and a small number of patients manifesting with 
microscopic hematuria or nephrotic syndrome.

AIM: The present study aimed to evaluate the prevalence of ORG in morbidly obese patients and its impact on renal 
function.

PATIENTS AND METHODS: This is a descriptive cross-sectional study that included patients with morbid obesity 
who visited the bariatric clinic in our institution during the period from October 2019 to February 2021. Patients who 
had no history of diabetes mellitus (DM) or hypertension underwent blood pressure measurement, assessment 
for 24-h urinary albumin to detect patients with laboratory-based ORG, kidney function tests, urine analysis and 
HbA1c, and examination by abdominal sonogram focused on both kidneys. Patients with asymptomatic micro or 
macroalbuminuria were recruited to the study.

RESULTS: The total number of patients screened during the study period was 1,045, out of whom 100 patients were 
eligible for the study according to the inclusion and exclusion criteria, denoting an albuminuria prevalence of 9.5% 
and there is no statistically significant relationship between this albuminuria and age, gender, and BMI.

CONCLUSION: ORG is a rising problem in the field of morbid obesity management, the current study shows that the 
prevalence of ORG is 9.5% in our screened cohort.
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Introduction

Worldwide prevalence of obesity has doubled 
since 1980 [1], [2], [3], [4], [5], [6]. As the more years 
obesity continues, the more damaging coexisting 
illnesses, such as chronic kidney disease, develop [7]. 

Since the first case of obesity-related glomerulopathy 
(ORG) was reported in 1974, more and more 
studies have suggested that obesity has become an 
independent risk factor for the development of chronic 
kidney disease (CKD) [8], [9].

ORG usually has a gradual onset, with 
microalbuminuria or clinically dominant proteinuria as 
the primary manifestation, with or without impaired renal 
function, and a small number of patients manifesting 
with microscopic hematuria or nephrotic syndrome. 
Pathologically, it is characterized by increased 
glomerular volume, focal segmental glomerulosclerosis 
(FSGS), and foot process widening, but the proportion 
of foot process fusion is low [10].

However, the mechanism of obesity-related 
kidney disease is not clear; the pathogenesis of ORG 
is mainly summarized in three aspects. Hemodynamic 

changes, renin-angiotensin-aldosterone system 
(RAAS) activation, adipose tissue-related factors, and 
inflammation seem the most probable underlying cause. 
The progression mechanism of ORG is very complex 
including podocyte damage caused by chronic low-
grade lipid accumulation, compensatory hyperplasia, 
fibrosis, oxidative stress, and apoptosis [11], [12], [13].

The present study aimed to evaluate the 
prevalence of ORG in morbidly obese patients and its 
impact on renal function.

Patients and Methods

This is a descriptive cross-sectional study which 
included patients with morbid obesity who visited the 
bariatric clinic in our institution during the period from 
October 2019 to February 2021. The study was conducted 
after the approval of the Research Ethics Committee and 
in accordance with the Declaration of Helsinki.

Patients who had no history of diabetes 
mellitus (D.M.) or hypertension had blood pressure 

https://oamjms.eu/index.php/mjms/index


 Abosayed et al. Prevalence of Obesity-Related Glomerulopathy in Morbidly Obese Patients

Open Access Maced J Med Sci. 2022 Apr 12; 10(E):704-707. 705

measurements and an assessment for 24-h urinary 
albumin. Moreover, kidney function tests, urine analysis, 
HbA1c, and examination by abdominal sonogram 
focused on both kidneys were conducted. Then, 
patients with asymptomatic micro- or macroalbuminuria 
were recruited to the study. Patients with abnormal 
HbA1C values, urinary tract infection, or accidentally 
discovered hypertension (blood pressure ≥ 140/90 in 2 
different visits, 1 week apart) were excluded from the 
study. Furthermore, patients on angiotensin-converting 
enzyme inhibitors or angiotensin II receptor blockers.

Written informed consent was obtained 
from each patient after a thorough explanation of the 
research steps.

Inclusion criteria

The subjects were considered appropriate 
candidates for the present study

If they were:
1. All morbidly obese patients (BMI more than or 

equal to 40 kg/m2).
2. All patients with micro- or macroalbuminuria in 

24-h urine.
3. Normal urine analysis.
4. Willing to give consent and comply with the 

evaluation and treatment schedule, were 
16–65 years old, both genders.

5. Patients are receiving or will receive 
management in a specialist obesity service.

Exclusion criteria

The following criteria were excluded from the 
study:
1. Known diabetic patients or accidentally 

discovered with HbA1c equal or more than 
6.4%

2. Known Hypertensive patients or accidentally 
discovered to be hypertensive (more than 
140/90).

3. Patients having urinary tract infection in urine 
analysis

4. Any patient on angiotensin-converting 
enzyme inhibitors OR angiotensin II receptor 
blockers.

5. Any patients with history or suggesting criteria 
for any autoimmune systemic diseases, 
especially systemic lupus erythematosus and 
vasculitis.

Study outcomes

The primary outcome of this study was the 
measurement of 24-h albumin in morbidly obese 
patients to detect micro- or macroalbuminuria and 
relation of it to age, BMI, and gender.

Statistical methods

The obtained data were recorded and 
analyzed using the Statistical Package for the Social 
Sciences (SPSS) version 22 (IBM Corp., Armonk, 
NY, USA). Numerical data were presented as mean, 
standard deviation, minimum and maximum, and 
categorical data were expressed as frequency and 
percentage. The level of significance was considered 
at p < 0.05. T-test (student-t-test) was used to compare 
numerical data in the two groups and to compare 
between numerical data at two-time settings (paired 
t-test), while Chi-square (X2) test was used to compare 
between categorical data.

Results

According to the inclusion and exclusion 
criteria, the total number of patients screened during 
the study was 1,045; 100 patients were eligible 
for the study. All patients were asymptomatic, and 
their kidney function parameters were normal. The 
prevalence of detecting albumin in urine was 9.5% 
of cohort.

Baseline data of the study patients

The age of the included patients ranged 
between 21 and 61 years (mean 36.93 ± SD years, 
and the BMI 40–87 (54.17 ± SD kg/m2). The females 
included were 67% of cases (Table 1).

Table 1: Baseline data of the study patients
Mean Standard deviation

Age (years) 36.6 9.8
Height (m) 1.64 0.067
Weight (kg) 150.3 24.12
BMI (kg/m2) 54.17 10.05
24-h urinary albumin (mg) 271.61 140.268

Count %
Gender

Female 67 67.0
Male 33 33.0

Albuminuria
Macro-albuminuria 52 52.0
Micro-albuminuria 48 48.0

Twenty-four hours urinary proteins ranged 
from 34 to 467 mg, with a mean of (271.61 ± SD mg). 
According to these levels, microalbuminuria (albumin 
levels of 30–300 mg/24 h) was detected in 48 patients 
(48%), while macroalbuminuria (albumin levels of 
>300 mg/24 h) was diagnosed in 52 patients (52%) 
(Table 1).

Relation of type of albuminuria and age

There is a statistically insignificant correlation 
between the type of albuminuria and age (p-value 
0.254) (Table 2).
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Relation of type of albuminuria and BMI

There is a statistically insignificant correlation 
between the type of albuminuria and BMI (p-value 
0.423) (Table 3).

Table 3: Relation of type of albuminuria and BMI
Micro or macroalbuminuria p-value 
Micro Macro 
Mean Mean 

BMI 53.3 55.9 0.423

Relation of type of albuminuria and gender

There is a statistically insignificant correlation 
between the type of albuminuria and gender (p = 0.721) 
(Table 4).

Table 4: Relation of type of albuminuria and gender
Micro or macroalbuminuria p-value 
Micro Macro
Count % Count %

Gender
Female 33 68.8 34 65.4 0.721
Male 15 31.3 18 34.6

Discussion

Obesity has been reported to be a risk 
factor for chronic kidney disease and albuminuria. 
Despite the well-documented obesity association with 
diabetes mellitus and hypertension, its predisposition 
to albuminuria may not related to these comorbidities 
and sometimes, its occurrence is independent on 
presence of DM or hypertension. Some studies related 
microalbuminuria to a poor outcome of cardiovascular 
diseases as well as being an alarming sign for the 
development of chronic kidney disease. Scarce 
data about the prevalence of albuminuria in patients 
with obesity, those with no DM, or hypertension are 
available [14].

The present study aimed to estimate the 
prevalence of ORG in morbidly obese patients based 
on laboratory evident albuminuria either micro or 
macroalbuminuria.

In this study, the prevalence of albuminuria 
was 9.5%. This is close to the figures reported by 
earlier studies. Studies from France and USA found 
that albuminuria occurred in patients with obesity in 
absence of DM and hypertension, with percentages of 
9.8% and 10%, respectively [15], [16], [17], [18]. Another 
study from the Netherlands reported a prevalence of 

albuminuria in patients with severe obesity to be ranging 
from 13 to 21%. However, about half of these cases 
had hypertension [16]. The prevalence found in this 
study is higher than reported by another Egyptian study 
that reported the prevalence of albuminuria in patients 
having obesity without DM or hypertension to be 6.5%. 
This variation is caused mainly by the difference in the 
study population, since their study included individuals 
with BMI value ranging from 25 to <35 kg/m2 [17].

The mean age of the included patients was 
36.93 years, and the mean baseline BMI was 54.2 kg/
m2. According to 24-h urinary proteins, 48% of patients 
had microalbuminuria and the remaining 52% had 
macroalbuminuria.

Regarding the primary outcome of the present 
study, there was a statistically insignificant relation 
between type of albuminuria with age (p = 0.254), 
gender (p = 0.721), and BMI (p = 0.423).

Strength and limitations

The strength of this study, because it is a cross-
sectional study, being specifying studied patients without 
DM and hypertension to ensure that the kidney damage 
is related to obesity only. The study is limited by non-
assessment of the inflammatory markers or the anti-
inflammatory adipokine such as adiponectin to assess 
the potential mediating role of systemic inflammation 
in the albuminuria reduction effect. Furthermore, it is 
limited by the absence of histopathological confirmation 
of ORG. However, we think that these limitations do not 
preclude the importance of the study.

Conclusion

ORG is a rising problem in morbid obesity 
management. The present study shows that the 
prevalence of ORG is 9.5%. Regarding the primary 
outcome of the present study, there was statistically 
insignificant relation between type of albuminuria with 
age (p = 0.254), gender (p = 0.721) and BMI (p = 0.423).

Statement for Informed Consent

Informed consent was obtained from all 
individual participants included in the study.
•	 Statement for conflicts of interest: The authors 

declare that they have no conflicts of interest.
•	 Ethical approval: This study has been approved 

by the Appropriate Institutional Research 
Ethics Committee.

Table 2: Relation of type of albuminuria and age
Micro or macroalbuminuria p-value
Micro Macro 
Mean Mean 

Age 31.5 37.8 0.254

https://oamjms.eu/index.php/mjms/index


 Abosayed et al. Prevalence of Obesity-Related Glomerulopathy in Morbidly Obese Patients

Open Access Maced J Med Sci. 2022 Apr 12; 10(E):704-707. 707

References

1. GBD 2015 Obesity Collaborators, Afshin A, Forouzanfar MH, 
Reitsma MB, Sur P, Estep K, Lee A, et al. Health effects 
of overweight and obesity in 195 countries over 25 years. 
N Engl J Med. 2017;377(1):13-27. https://doi.org/10.1056/
NEJMoa1614362

 PMid:28604169
2. Arroyo-Johnson C, Mincey KD. Obesity epidemiology worldwide. 

Gastroenterol Clin North Am. 2016;45(4):571-9. https://doi.
org/10.1016/j.gtc.2016.07.012

 PMid:27837773
3. Abarca-Gómez L, Abdeen ZA, Hamid ZA. Worldwide trends in 

body-mass index, underweight, overweight, and obesity from 
1975 to 2016: A pooled analysis of 2416 population-based 
measurement studies in 128·9 million children, adolescents, 
and adults. Lancet. 2017;390(10113):2627-42. https://doi.
org/10.1016/S0140-6736(17)32129-3

 PMid:29029897
4. Kovesdy CP, Furth SL, Zoccali C, World Kidney Day Steering C. 

Obesity and kidney disease: Hidden consequences of the 
epidemic. Can J Kidney Health Dis. 2017;4:1-10.

5. Ward ZJ, Bleich SN, Cradock AL, Barrett JL, Giles GM, Flax C, 
et al. Projected U.S. state-level prevalence of adult obesity and 
severe obesity. N Engl J Med. 2019;381(25):2440-50. https://
doi.org/10.1056/NEJMsa1909301

 PMid:31851800
6. Jimenez-Mora MA, Nieves-Barreto LD, Montano-Rodriguez A, 

Betancourt-Villamizar EC, Mendivil CO. Association of 
overweight, obesity and abdominal obesity with socioeconomic 
status and educational level in Colombia. Diabetes Metab 
Syndr Obes. 2020;13:1887-98. https://doi.org/10.2147/DMSO.
S244761

 PMid:32581563
7. Gregg EW, Shaw JE. Global health effects of overweight 

and obesity. N Engl J Med. 2017;377(1):80-1. https://doi.
org/10.1056/NEJMe1706095

 PMid:28604226
8. De Vries AP, Ruggenenti P, Ruan XZ, Praga M, Cruzado JM, 

Bajema IM, et al. Fatty kidney: Emerging role of ectopic 
lipid in obesity-related renal disease. Lancet Diabetes 
Endocrinol. 2014;2(5):417-26. https://doi.org/10.1016/
S2213-8587(14)70065-8

 PMid:24795255
9. Hall JE, Mouton AJ, Da Silva AA, Omoto AC, Wang Z, Li X, et al. 

Obesity, kidney dysfunction, and inflammation: Interactions in 
hypertension. Cardiovasc Res. 2021;117(8):1859-76. https://
doi.org/10.1093/cvr/cvaa336

 PMid:33258945
10. Tsuboi N, Koike K, Hirano K, Utsunomiya Y, Kawamura T, 

Hosoya T. Clinical features and long-term renal outcomes of 
Japanese patients with obesity-related glomerulopathy. Clin 
Exp Nephrol. 2013;17(3):379-85. https://doi.org/10.1007/
s10157-012-0719-y

 PMid:23135866
11. Kambham N, Markowitz GS, Valeri AM, Lin J, 

D’Agati VD. Obesity-related glomerulopathy: Anemerging 
epidemic. Kidney Int. 2001;59(4):1498-509. https://doi.
org/10.1046/j.1523-1755.2001.0590041498.x

 PMid:11260414
12. Praga M, Hernández E, Morales E, Campos AP, Valero MA, 

Martínez MA, et al. Clinical features and long-term outcome of 
obesity‐associated focal segmental glomerulosclerosis. Nephrol 
Dial Transplant. 2001;16:1790-8. https://doi.org/10.1093/
ndt/16.9.1790

 PMid:11522860
13. Chen HM, Liu ZH, Zeng CH, Li SJ, Wang QW, Li LS. Podocyte 

lesions in patients with obesity-related glomerulopathy. Am 
J Kidney Dis. 2006;48(5):772-9. https://doi.org/10.1053/j.
ajkd.2006.07.025

 PMid:17059996
14. Cho H, Kim JH. Prevalence of microalbuminuria and its 

associated cardiometabolic risk factors in Korean youth: Data 
from the Korea national health and nutrition examination 
survey. PLoS One. Public Lib Sci. 2017;12(6):01787. https://doi.
org/10.1371/journal.pone.0178716

 PMid:28575100
15. Rosenstock JL, Pommier M, Stoffels G, Patel S, Michelis MF. 

Prevalence of proteinuria and albuminuria in an obese 
population and associated risk factors. Front Med (Lausanne). 
2018;5:122. https://doi.org/10.3389/fmed.2018.00122

 PMid:29761105
16. Pinto-Sietsma SJ, Navis G, Janssen WM, De Zeeuw D, 

Gans RO, De Jong PE, et al. A central body fat distribution 
is related to renal function impairment, even in lean subjects. 
Am J Kidney Dis. 2003;41:733-41. https://doi.org/10.1016/
s0272-6386(03)00020-9

 PMid:12666059
17. Fouad M, Ismail MI, Gaballah A, Reyad E, ELdeeb S. Prevalence 

of obesity and risk of chronic kidney disease among young 
adults in Egypt. Indian J Nephrol. 2016;26(6):413-8. https://doi.
org/10.4103/0971-4065.172597

 PMid:27942172
18. Basdevant A, Cassuto D, Gibault T, Raison J, Guy-Grand B. 

Microalbuminuria and body fat distribution in obese subjects. Int 
J Obes Relat Metab Disord. 1994;18(12):806-11.

 PMid:7894519


