J Renal Inj Prev. 2018; 7(3): 124-128.
DOI: 10.15171/jrip.2018.30

http://journalrip.com

Journal of Renal Injury Prevention

Chronic kidney disease among the Iranian-Azari
population; a report from pilot phase of AZAR cohort
study
Fariba Mahmoodpoor1, Mohammad-Reza Ardalan1*, Mohammadhossein Somi2, Elnaz Faramarzi2, Sepideh
Zununi Vahed1, Mousa Ghaoyr Nahand1
Kidney Research Center, Tabriz University of Medical Sciences, Tabriz, Iran
Liver and Gastrointestinal Diseases Research Center, Tabriz University of Medical Sciences, Tabriz, Iran

1

ARTICLE INFO

ABSTRACT

Article Type:

Introduction: Chronic kidney disease (CKD) is a worldwide health problem. Most patients
with CKD are asymptomatic and unaware of their disease until reaches its latter stages. The
worldwide prevalence of CKD is increasing and delayed diagnosis takes from the patients the
opportunities for early treatment.
Objectives: Our cohort, named AZAR cohort, is a part of a national cohort program and it
is aimed to study the major cardiovascular, pulmonary, renal, diabetes, and cancers diseases
risk factors in East-Azerbaijan province in North West of Iran.
Patients and Methods: In this cross-sectional study, all eligible subjects (35-65 years) were
recruited. Information about demographic, medical history, some physical and para-clinical
were collected. Here, we report the results of pilot phase of this study.
Results: Findings showed that prevalence of CKD (stage 3, eGFR<60 mL/min) among our
studied population was 8% (71/898). The studied population was ranged from young adult to
pre-elderly (35-65 years). We found a higher proportion of CKD in women (M/F 14/57). The
total proportion of diabetics in our study was 126 persons (14%). Distribution of different
stages of CKD was as follows: stage 3A (67 persons, M/F; 14/53), stage 3B (4 females), stage 2
(737 persons, M/F; 328/409) and stage 1 (88 persons, M/F; 64/24). There were no cases of CKD
stage 4 or 5 in our cohort. Body mass index (BMI), serum triglyceride (TG), and cholesterol
levels had a significant correlation with CKD stage 3 (P < 0.05). Diabetic patients and female
gender were at increased risk of CKD stage 3 (OR: 1.5; 95% CI: 0.857-2.861).
Conclusion: The prevalence of CKD stage 3 in our cohort was compatible with other previous
publications. The higher prevalence of CKD in middle aged to early elderly women population
could be explained by the high prevalence of obesity among this population.
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Implication for health policy/practice/research/medical education:

Early diagnosis and implementation of simple preventive measurements are the key elements to fight against the risk of CKD. In
this regard awareness about the prevalence of CKD and its probable risk factors are the first steps toward those goals.
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Introduction
Chronic kidney disease (CKD) is a worldwide health
problem. Most patients with CKD are asymptomatic and
unaware of their kidney disease until reaches its later
stages (1). The worldwide prevalence of CKD is estimated
between 8% to 16% and it is increasing. It seems that

this upward trend is more prominent among low and
middle-income population with limited access to health
care. The proportion of end-stage renal disease (ESRD)
population who are impending to start the dialysis vastly
underestimates global CKD burden because pre-dialysis
CKD exceeds ESRD prevalence by as much as 50 times
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(2,3). Sometimes nonspecific symptoms of CKD direct
patients toward different specialties. Delayed diagnosis
takes from the patients the opportunities for early
treatment. CKD not only progress to the ESRD but also
is a major risk factor for cardiovascular disease (CVD).
Early detection of kidney diseases and timely referral to
nephrology improved the patients’ outcomes (4). The
traditional approach recommends screening among
patients with diabetes mellitus, hypertension or CVD.
For increasing the screening coverage consideration of
older than 60 years population and low socioeconomic
status (SES) has been proposed. Early stages of CKD can
be detected by simple methods such as urine dipstick and
serum creatinine measurement (4-6).
Objectives
In this study we assessed the prevalence of CKD in
Iranian-Azari
population.
Patients and Methods
Study design and setting
Azar cohort is a prospective population-based study and
a part of a national screening program named Persian
cohort. It is aimed to study the major non-communicable
diseases risk factors, including cardiovascular, pulmonary,
renal, diabetes and cancers disease. Azar cohort is started
from October 2014 and still it is continuing in EastAzarbaijan province in North West of Iran. It is expected
up to 15000 persons within the age range of 35-70 years
will enter the study. Our study was based on the results of
pilot phases of the Azar cohort that was gathered between
October 2014 up to January 2015.
During the pilot phase all eligible subjects of a small city
named ‘Khameneh’ were studied. In our study we entered
the population between the ages of 35-65 years. The
exclusion criteria were pregnancy and unwillingness to
participate.
Measurements
In this study all participants underwent general history
taking and physical examination. History of presence
of diabetes, hypertension, cardiovascular disease,
herbal medicine taking and dietary habit were taken.
Anthropometric measurements including height, weight,
waist, and hip and also wrist circumference were recorded.
Blood pressure was measured twice with 10 minutes apart
from both upper extremities separately and the mean
of measurements was recorded as the blood pressure of
each person. From each individual 17 mL of blood were
taken after at least 12 hours of fasting, for following
measurements; fasting blood glucose (FBS), hemoglobin
A1C, lipids profile, liver enzymes, complete cell blood count
(CBC), thyroid hormones (T3,T4,TSH), C reactive protein
(CRP), ESR. Additionally serum calcium, phosphorus,
sodium, potassium and blood urea nitrogen (BUN) was
assessed. Serum creatinine was measured by Jaffe reaction.
Urinary protein excretion, glucosuria and urinary ketone
http://journalrip.com

were evaluated by the dipstick test (Acon –china LCA572101). Second screening by urine dipstick was performed in
those who had proteinuria and hematuria in their first
screening. A 24 hours proteinuria measurement was
conducted for those who had proteinuria and hematuria.
Individuals with persistent hematuria were referred to
nephrology clinics for detection of dysmorphic red blood
cells. Those with GFR<45 mL/min were also referred to
nephrology clinic.
Estimated glomerular ﬁltration rate (eGFR) was calculated
using the simplified Modification of Diet in Renal Disease
(MDRD) study equation (7,8). Body mass index (BMI)
was also calculated.
Diabetes mellitus was identified as a documented history
of diabetes mellitus or elevated blood glucose (FBS ≥126
mg/d).
Aperson’s blood pressure was calculated as the average
of the two measurements in each arm. Subjects with SBP
≥140 and DBP ≥90 or self-reported having hypertension
were defined as patients with hypertension.
Our definition of CKD was based on the National Kidney
Foundation Kidney Disease Outcomes Quality Initiative
working group definition of CKD (7).
CKD stages were defined as follows: stage 1, GFR ≥90 mL/
min/1.73 m2, stage 2; GFR between 60-89 mL/min/1.73
m2; stage 3, GFR between 30-59 mL/min/1.73 m2, stage
3a (46-59), 3b (30-45), stage 4; GFR between 15-29 mL/
min/1.73 m2; and stage 5, GFR < 15 mL/min/1.73 m2. In
our study we only considered persons with CKD stage 3
or higher as our screening target (eGFR below 60 mL/
min (7).
Ethical issues
This cross-sectional study was approved by Ethics
Committee of Tabriz University of medical sciences
(tbzmed.rec.1393.205). The research followed the tenets
of the Declaration of Helsinki. Written informed consent
was obtained from all patients and remained confidential.
Statistical analysis
The results of the study are presented as frequencies,
percentages, mean ± standard deviation. We used simple
statistical methods for descriptive parameters such as age,
weight, high and blood pressure measurements. We used
conditional logistic regression analysis for estimating
crude and adjusted odds ratios (OR) and their respective
95% CIs. The correlation of different stages of CKD
with hypertension, BMI, cholesterol was evaluated by
Spearman’s correlation coefficient test. The analysis was
conducted using the SPSS software (Statistical Package
for the Social Sciences, version 11.5) and P value less than
0.05 was considered significant.
Results
Baseline characteristics of the studied population are
presented in Table 1. Around 898 (M/F: 406/492 with ages
of 35 to 65 years) were included in the study. Proportion
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of diabetics in our study was 126 persons (14%) and 28
of them were newly diagnosed in our cohort. The mean
of BMI in males and females with stage 3 CKD was as
the following (30.12 ±4.32 kg/m2 vs 26.54± 3.66 kg/
m2; P = 0.004). Around, 71 persons (%8 M/F 14/57) had
a reduced eGFR (defined as a value <60 mL/min/1.73
m2). Distribution of different stages of CKD were as the
following; stage3A (67 persons, M/F; 14/53), stage 3B (4
female), stage 2(737 persons, M/F; 328/409) and stage 1
(88M/F; 64/24) (Table 2). We did not find persons with
CKD stage 4 or 5 in our cohort. After one year in second
measurements of eGFR only 42 from 71 people who were
discovered as CKD stage 3 remained in this group, and
29 persons were returned to CKD stage 2. All individuals
with CKD stage 3B or those with persistent proteinuria
and hematuria were referred to nephrology clinic for
future follow up.
The presence of hypertension tentatively increases the
risk of CKD stage 3 two times (OR: 2; 95% CI: 0.90-5.57).
BMI, triglyceride (TG), and cholesterol had a meaningful
correlation with CKD stage 3 (P <0.05). Diabetic patients
were at increased risk of CKD stage 3(OR: 1.5; 95% CI:
0.857-2.861).
Discussion
The result of our study revealed that prevalence of
CKD (stage 3, eGFR<60 mL/min) among our studied
population (35-65 years) was 8%. The studied population
was ranged from young adults to pre-elderlies who
Table 1. Demographic characteristics of participants (n = 898)

Age (y)
Weight (kg)
Height (cm)
BMI (kg/m2)
Cholesterol (mg/dL)
HDL (mg/ dL)
Triglyceride (mg/ dL)
Blood pressure
Systolic (mm Hg)
Diastolic (mm Hg)
Fasting blood
glucose (mg/ dL)

Male
49.9±8.026
78.5±13.7
172±6.8
26.5±4.2
179.89±37.2
43.9±9.6
160.7±88.1

Female
48±7.67
72.6±13.3
157.4±6.2
29.3±5
191.21±38.6
51.4±10.5
155.6±83.7

Total
48.9±7.9
75.2±13.7
164±9.7
28±4.8
186.1±38.3
48±10.8
157.9±86.1

109±15
69.6±8.5

106.5±15.4
68.3±8.2

107.6±15.3
68.9±8.4

102.4±32.2

103.9±37.5

103.2±35.2

are making the most active part of society. We did not
investigate pediatrics, teenagers and elderlies (>65 years),
hence the result of our study could not extrapolate to the
general population. We found a higher proportion of CKD
in women. In our study BMI had a positive correlation
with CKD prevalence. The higher prevalence of CKD
in women could be explained by the high prevalence of
obesity among this population. Presumably lower levels of
recreational physical activity and regular sport activities
could account for the high prevalence of obesity and
observed difference in CKD prevalence. The positive
correlation between high cholesterol and triglyceride levels
and CKD prevalence is also connected to this explanation.
As we found in our study, hypertension by itself and as a
part of metabolic syndrome is associated within increment
of CKD. Importantly, we did not discover any patient with
advanced CKD (stage 4 or 5). Age limit of our study (<65)
may be an explanation.
In the first 25 years of life the most common causes of
CKD are congenital anomalies of the kidneys and urinary
tract, steroid-resistant nephrotic syndrome (SRNS),
chronic glomerulonephritis and renal cystic diseases
and ciliopathies. Monogenic cause of renal disease can
be detected in up to 20% of those individuals. Because
of our age selection (>35 years) we cannot estimate the
above conditions in our study. In another CKD screening
program that was performed in Golestan province of
Iran the prevalence of CKD stage 3-5 was 5% among the
3591 participants ( >18 years) (9). In a study on >60000
individuals from Rumania, the prevalence of CKD (eGFR
<60 mL/min), or positive urinary dipstick test was 6.69%.
The mean age of the studied population was 55 years and
CKD was more common in elders (10). The approximate
prevalence of CKD stage 3 among adults over the age of
65 was 11% in a report from the United States. A selected
(>40 years) population study on 6200 individuals in
northern Italy showed a prevalence of 6.4% for CKD
stage 3 (11). Likewise, in a study from the Netherlands
the reported prevalence of CKD was 5.8% (mean age
was 49 years) (12). The trend of increased prevalence of
CKD with increasing the age was preserved in all above
studies and also in a recent cross-sectional study from
Spain (13). Serum creatinine as a screening biomarker
has several limitations and delays identification of the

Table 2. The prevalence of CKD stratified by age and gender

CKD stages

Female, No. (%)

Male, No. (%)

35-44

45-54

55-65

35-44

45-54

55-65

Stage 1 (GFR ≥90 ml/min)

14 (8.3)

8 (3.6)

2 (2)

26 (23.6)

27 (15.5)

11 (9)

Stage 2 (GFR=60-89 ml/min)

148 (88)

183 (82)

78 (78.8)

83 (75.5)

144 (82.8)

101 (82.8)

Stage 3a (GFR=46-59 ml/min)

6 (3.8)

31 (13.9)

16 (16.2)

1 (0.9)

3 (1.7)

10 (8.2)

Stage 3b (GFR=30-45 ml/min)

0

1 (0.45)

3 (3)

0

0

0

Stage 4 (GFR=15-29 ml/min)

0

0

0

0

0

0

Stage 5 (GFR<15 ml/min)

0

0

0

0

0

0
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disease process. For example, in AKI, creatinine does not
elevate until the injury is well established (14). In this
study, serum creatinine as a marker of renal function was
used. In a cross-sectional study from Japan the prevalence
of proteinuria (dipstick test >30 mg/dL) and hematuria
(dipstick) in general population was 5.3% and 9.0%
respectively (15). Japanese investigators have reported a
change from glomerulonephritis to diabetic nephropathy
and hypertensive nephrosclerosis was the most common
causes of CKD (14,16). We believe such a deviation has
happened in our population too. Some studies did not
recommend the community based CKD screening in
asymptomatic adults (17), and rather considered it for
diabetics or hypertensive population, or those with a
family history of diabetes, hypertension, or CKD (6,18).
Conclusion
The prevalence of kidney disease in our report was in
concordance with other national and international results
and shows the influence of known CKD risk factors in
our society. Screening for kidney disease and education of
health givers is very important. Implementation of simple
preventive measurements and the early diagnosis are the
key elements to combat this rising threat.
Limitations of the study
The most important limitation of the study was its small
sample size due to the pilot study of cohort. We suggest
larger studies on this topic.
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