wWww.ne ropathol.com 5 o np. b € ropatnol. 5 EC
phropathol DOI: 10.34172/jnp.2020.41 J Nephropathol. 2020;9(4):e41

Journal of Nephropathology
@ ol

The relationship between microalbuminuria, overweight and
obesity

Roya Hemayati' ', Fatemeh Kaseb® ™, Akram Ghadiri-anari®~, Fatemeh Yosefi*

'"Department of Internal Medicine, Shahid Sadoughi University of Medical Sciences, Yazd, Iran
2School of Para-Medicine, Shahid Sadoughi University of medical Sciences, Yazd, Iran
’Diabetes Research Center, Shahid Sadoughi University of Medical Sciences, Yazd, Iran
#Shahid Sadoughi University of Medical Sciences, Yazd, Iran

ARTICLE INFO ABSTRACT

Article type: Introduction: Diabetes, hypertension and obesity are associated with endothelial dysfunction. The
OliiEaet first sign of endothelial dysfunction is microalbuminuria.

Objectives: The aim of this study was to measure urine albumin to creatinine ratio in obese patients
Article history: without diabetes and with normal blood pressure.
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Patients and Methods: In this cross-sectional study, 200 adults were chosen with body mass index
(BMI) 225 kg/m?. Anthropometry measurements [BMI and waist to hip ratio (WHR)] and

biochemical tests were performed. Data were analyzed using chi-square test, analysis of variance

(ANOVA), and Pearson’s correlation coefficient.
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Results: Among 200 obese people, microalbuminuria was seen in 22 individuals (11%). The
prevalence of microalbuminuria was positively increased with increasing of BMI (P=0.04).
Moreover, microalbuminuria was significantly higher in people with WHR >1 (P=0.02).

Conclusion: Through this study, we detected the association of microalbuminuria with BMI and
WHR. Therefore, efforts must be conducted to reduce obesity through lifestyle changes and regular

Implication for health policy/practice/research/medical education:

In a cross-sectional study, on 200 adults with body mass index > 25 kg/m?, microalbuminuria in 11% of individuals was seen.
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Introduction

Advances in medical sciences as well as economic and
urbanization improvement have increased longevity
and quality of life. However, these improvements
lead to increased exposure to risk factors for chronic
diseases, including unhealthy diet and decreased physical
activity (1). Iran is in the trend of nutritional and
epidemiological changes, since there is still the problem
of undernutrition, overweight and obesity is increasing
(2,3). Obesity especially abdominal obesity measured
by waist circumference is associated with chronic micro-
inflammation. It is detected by cytokine production and
an increase in acute phase reactant. Several inflammatory
mediators that are released from adipose tissue have an
important role in endothelial dysfunction and can lead to
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excretion of albumin in the urine (4,5). One of the basic
indicators of nephropathy is microalbuminuria detected
by the presence of small amounts of albumin in the
urine (between 30-300 mg/24 h). It shows abnormally
increased permeability for albumin in renal glomerular
structure indicated morphological and structural changes.
Micro-albuminuria is not only a sign of increased risk of
kidney disease however it is also a sign of cardiovascular
disease risk in patients with diabetes and high blood
pressure (6-10)

Most studies have focused on body mass index (BMI)
for identification of obesity, but some studies suggested
waist as an appropriate indicator to predict kidney
disease (11,12). However further research is essential to
evaluate the relationship between obesity and albuminuria
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especially in non-diabetics without high blood pressure to
prevent more serious diseases by screening obese patients
for microalbuminuria.

Objectives
The aim of this study was to evaluate the prevalence of
microalbuminuria in obese and overweight by BMI and

waist to hip ratio (WHR) indices.

Patients and Methods

Study protocol

In this descriptive cross-sectional study, 200 volunteers
aged 18-60 years with BMI 225 kg/m? were recruited.
The participants referred to obesity clinic of Shahid
Sadoughi hospital from March to October 2012. Those
with a history of diabetes mellitus, hypertension, heart
and kidney diseases, stroke, urinary tract infection,
hypothyroidism, smoking, and pregnancy were excluded
from the study. All qualified individuals were enrolled in
the study. They were given a form to fill out their personal
information. Then, BMI and WHR were measured for
cach person. BMI was calculated by ratio of weight (kg)
to square of one’s height (m). Participants with a BMI
between 25-29.9 kg/m? were considered overweight and
those with a BMI >30 kg/m?*were considered obese. WHR
was calculated by ratio of waist circumference (cm) (at the
navel) to hip circumference (cm) (in the most prominent
part of the pelvis) (13). Blood pressure was measured by
mercury manometer and participants with blood pressure
>140/90 mm Hg were excluded.

Biochemical tests such as urine albumin, creatinine,
blood glucose, glucose tolerance test, blood lipids,
and urinary leukocytes were administered in a central
laboratory. Measurement of urine micro-albumin was
conducted using binding site kit with immunofluorometric
method.

Serum glucose was measured by glucose oxidase kit
(Pars Azmoon, Iran) and serum creatinine was evaluated
by automated enzymatic assay. Serum cholesterol (Chol)
and serum triglyceride (TG) were measured by GPO-PAP
method (Pars Azmoon kit).

Using modification of diet in renal disease (MDRD)
formula, participants who had glomerular filtration rate
(GFR) <60 mL/min/1.73 m? were excluded from the
study. Heart disease was confined by patients previous
history. Those who had active urinalysis indicative of
urinary tract infection, fasting blood sugar 2110 mg/dL,
and glucose tolerance test 2140 mg/dL, TG 2200 mg/dL,
cholesterol 2250 mg/dL, and LDL-C 2130 mg/dL were
excluded from the study. Albuminuria was obtained by
ratio of albumin to creatinine. Microalbuminuria was
defined as at least two times urinary albumin creatinine

ratio between 30-300 mg/d (14).
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Ethical issues

Human rights were respected in accordance with the
Helsinki Declaration 1975, as revised in 1983. The ethical
committee of Shahid Sadoughi University of Medical
Sciences (Ethical Code; IR.ssu.FMD.REC.1396.14)
approved the study. Informed consent was taken from the
participants. This study was derived from the M.D, thesis
of Fatemeh Yosefi at this university.

Statistical analysis

Statistical analysis was performed using SPSS (version
16). The obtained data were analyzed using chi-square,
ANOVA, and Pearson’s correlation coefficient tests. The P

value less than 0.05 was considered significant.

Results

Out of 200 participants, 47 (23.5%) were male and 153
(76.5%) were female. The mean age of men was 33.8 +
10.8 years and of women was 34 + 9.3 years old. Moreover,
68% were obese (BMI above 30 kg/m?) and 32% were
overweight (29.9> BMI 225 kg/m?). In this study, the
prevalence of microalbuminuria was 11% (n=22) while
the prevalence of micro-albuminuria was significantly
higher in men than women (£=0.01; Table 1). Moreover,
the prevalence of microalbuminuria was not significant
across different age groups (18-29, 30-39, 40-49, 50-60,
60> years) (P=0.80). Distribution of microalbuminuria
in different BMI groups was summarized in Figurel. As
shown in Figure 1, the prevalence of microalbuminuria
increased with increasing BMI (P2=0.04). Distribution
of micro-albuminuria in different WHR groups was also
summarized in Figure 2. Based on this figure, the highest
prevalence of microalbuminuria was 37.5% in patients
with WHR>1.

Discussion

The results of this study showed high prevalence
of microalbuminuria in obese people. Moreover, a
significant association was found between BMI and
microalbuminuria. Furthermore, a significant association
was seen between WHR and microalbuminuria.

It is noteworthy to mention that the role of obesity in
increasing microalbuminuria was very impressive in groups
with higher BMI and WHR, since microalbuminuria was
seen in 25% of the group with BMI >40 kg/m?and was

Table 1. The frequency of microalbuminuria based on gender

Sex, No. (%) Total,
Female Male No. (%)

Index

141 (92.2)
12 (7.8)

37 (7.78) 178 (89)
10 21.3)  22(11)

Albumiuria <30 (mg/g)
Albumiuria >30 (mg/g)
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Figure 1. Distribution of microalbuminuria in different BMI
groups.
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Figure 2. Distribution of micralbuminuria in different WHR
groups.

37.5% in the group with WHR >1.

In the current study, the prevalence of microalbuminuria
in obese people was 11%. However, the prevalence of
microalbuminuria in different populations was 4% -16%
(15-19).

This variation in the prevalence of microalbuminuria is
attributed to several factors such as differences in the studied
populations, in the description of microalbuminuria, in
the method of measuring albumin, and the urine sample
collection.

In the current study, the prevalence of microalbuminuria
was 25% in patients with BMI >40 kg/m* which is
similar to findings of the studies which investigated
diabetic patients. The national health and nutrition
examination survey (NHANES III) reported that the
prevalence of microalbuminuria in patients with diabetes
(type 1 and 2) was 28.8%. United Kingdom Prospective
Diabetes Study (UKPDS) reported that the prevalence of
microalbuminuria was 9.24% after 10 years of developing
type 2 diabetes. Moreover, renal biopsy in obese people
showed that histological lesions were similar to diabetic
nephropathy (20).

It seems that obesity-related glomerulopathy occurs
through a combination of hyper-filtration, increase in
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the absorption of protein and salt, high blood pressure,
high wurinary insulin level, and high tubuloglomerular
feedback which resulted in increased salt reabsorption,
dyslipidemia, inflammation, and increased levels of leptin
(21-23). Moreover, a frequent complication of obesity-
related glomerulopathy is secondary focal segmental
glomerulosclerosis (FSGS) (22).

Obesity-related glomerulopathy presented clinically
by microalbuminuria and may increase tenfold over 15
years. In comparison to primary FSGS, this trend is more
prevalent in men than women (23). These results are
compatible with our findings regarding level of albuminuria
in men (Table 1). There are several anthropometric
criteria to assess overweight and obesity; however, there
is no consensus concerning the superiority of criteria
(24,25). BMI and waist circumference are useful ways to
assess obesity while epidemiologic studies have used these
indicators (11). Our results concerning the relationship
between BMI and chronic kidney disease (CKD) and
BMI and albuminuria are in line with other studies (26-
30). Recently, Munkhaugen et al (31) evaluated 75000 of
Norwegian’s volunteers in a cohort study during 20 years
and reported a strong correlation between BMI and the
risk of kidney disease. This relationship showed that the
optimal threshold of BMI was 25 kg/m? and people with
BMI = 30 kg/m? were more prone to being afflicted.

Data from the UK screening program in 2009
showed that with the increase of BMI, the incidence of
microalbuminuria also increases. Moreover, they revealed
that this association is even more significant in higher BMI
groups (16). However, in a study conducted on young
people in the United States, an association was found
between BMI and microalbuminuria only in groups with
BMI 235 kg/m? whereas, no association was observed in
groups with lower BMI (15).

Despite the fact that most studies focused on BMI for
identifying obesity, they also mentioned several limitations
for this parameter. Since, BMI can be affected by muscle
mass, fat mass, and bone and has little ability to recognize
the subcutaneous fat from the visceral, and peripheral
fat from central fat. While the waist circumstance can
demonstrate information about shape and form of the
body as well as it can demonstrate the fat distribution of
the body, hence it is a better predictor to show abdominal
fat mass (32).

Several studies have also shown that waist circumference
is a better indicator than BMI to predict kidney disease
(12,32,33). Recently, Evangelista et al showed that
increasing waist circumference increases hazard ratio and
CKD (34). Moreover, abdominal obesity calculated by
waist circumference is more precise criterion for CKD risk
assessment than WHR and BMI (35). Accordingly, Oh

et al showed that measurement of central fat deposition
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instead of BMI can be a better predictor for revealing Sadoughi University of Medical Sciences.
reduction of kidney function (12).
However, contradictory results have been reported References
about the relationship between age and the prevalence 1. Guilbert JJ. The world health report 2002 - reducing

of microalbuminuria (34-36). In our study, there was
no significant difference with respect to prevalence of

microalbuminuria in age groups. Therefore, it is essential x
to establish a program to prevent obesity (2). One of 3.
the limitations of this study is its design which was
cross-sectional. Moreover, our participants cannot be
representative of the general population. Thus, further 4.
prospective studies are recommended to examine the
relationship between obesity indexes (WHR, BMI, and
waist) and microalbuminuria. >
6.
Conclusion
The result of this study showed high prevalence of
microalbuminuria in obese participants. Therefore, 7.
efforts must be conducted to reduce obesity through
lifestyle changes and regular exercise. Moreover, screening
is recommended to be considered in the public health
program to recognize and take appropriate steps to prevent g
subsequent complications. '
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In this study, the diet pattern was not evaluated. This
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