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Burden of Chronic Kidney Disease in Iran
A Screening Program is of Essential Need
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Introduction. The latent nature of chronic kidney disease (CKD) in 
primary stages precludes early diagnosis. This necessitates plans 
such as screening, but we should first introduce CKD as a public 
health problem. This study was designed to define the burden of 
CKD in Iran.
Materials and Methods. We calculated disability-adjusted life years 
(DALYs) according to the World Health Organization’s practical 
guidelines for national burden of disease studies. The sum of 
years of life lost and years lived with disability were estimated 
for CKD stages 1 to 4 and end-stage renal disease (ESRD) based 
on the national registry data and the published reports about CKD 
in Iran in 2004.  
Results. Over 700 000 people were estimated to have CKD in 
Iran in 2004 and 61 000 new cases of CKD were anticipated. The 
prevalence rate of CKD was estimated to be 1083 and its incidence 
rate was 173.5 per 100 000 population. Chronic kidney disease was 
responsible for 1 145 654 DALYs. The highest DALYs for stages 
1 to 4 of CKD were due to unknown etiology, diabetes mellitus, 
and hypertension (382 000 years, 347 400 years, and 311 800 years, 
respectively). The DALY for ESRD and CKD stages 1 to 4 were 21 
490 years and 1 124 164 years, respectively.
Conclusions. The present study provides an estimate of the burden 
of CKD in Iran. As CKD can be controlled by practical cost-effective 
plans, we strongly recommend the information given by this study 
be considered for future action plans.
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INTRODUCTION
Chronic kidney disease (CKD), while taken for 

granted in most healthcare systems, encompasses 
a diverse group of conditions that have a major 
impact on health. Notwithstanding the proven 
effect of preventive and therapeutic measures in 
controlling progression of the disease, the latent 
nature of CKD in its primary stages precludes 
prompt diagnosis and treatment.1 This has emerged 
interventional strategies such as screening programs. 

However, contradiction exists about the priority 
of healthcare allocation for controlling the CKD in 
most national health policies. 

Health problems or conditions are considered 
public health issues when 4 criteria are met1,2: first, 
when the disease burden is high; second, when the 
problem is distributed unfairly in a community; 
third, when there is evidence that the upstream 
preventive strategies can substantially reduce the 
burden of the condition; and fourth, when evidence 
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shows that such preventive strategies are not yet 
in place. There are now more than 24 000 people 
with end-stage renal disease (ESRD) in Iran, and 
their number has drastically increased over the 
recent years.3 Patients with ESRD constitute the 
tip of an iceberg of patients with varying degrees 
of CKD. This can outline the tremendous burden 
of CKD. However, we lack information to define 
this burden in Iran and rationalize at least the first 
of the above criteria. 

Information by which we can precisely describe 
the health problems of a population is the cornerstone 
for determining public health priorities. Mortality 
data has traditionally been used to assess the level 
of disease in a population. Nonetheless, mortality 
figures do not capture the huge toll of sickness 
and disability caused by diseases. Chronic kidney 
disease, for instance, is accompanied by long-term 
disability and complications that impose a high 
expenditure to the patient and disfigure years of 
healthy life, in addition to the high risk of death. 
In the recent years, considerable international 
efforts have been put into the development of 
summary measures of population health that 
combine information on mortality and non-fatal 
health outcomes into a single measure.4,5 In 1992, 
the World Bank sponsored a study to assess the 
global burden of disease (GBD) in collaboration 
with the World Health Organization and the 
Harvard School of Public Health.6,7 In an attempt 
to generate a comprehensive and consistent set of 
estimates of mortality and morbidity,6-8 the GBD 
study also introduced a new metric the disability-
adjusted life year (DALY) to quantify the burden of a 
disease. The DALY comprehends both years of life 
lost (YLL) because of premature death and years 
of healthy life lost as a result of disability (YLD).8 
Burden of a disease is the gap resulted from that 
disease between current health status and an ideal 
situation where everyone lives into old age free of 
disease and disability, and 1 DALY can be thought 
of as one lost year of healthy life.8 In accordance 
with the practical guidelines for national burden of 
disease studies,9 we designed this study to estimate 
the burden of CKD in Iran, using the DALY.

MATERIALS AND METHODS
Disease Categories

We categorized CKD into 2 groups: CKD stages 
1 to 4 and CKD stage 5, namely ESRD. A total of 10 

subgroups were assessed: CKD stages 1 to 4 were 
assessed in 7 subgroups according to the major 
etiologies10,11: diabetes mellitus (DM), hypertension, 
glomerulonephritis, adult polycystic kidney disease 
(ADPKD), uronephropathy, genetic disorders, and 
unknown cause (Table 1). End-stage renal disease 
was assessed in 3 subgroups based on the treatment 
options: hemodialysis, peritoneal dialysis, and kidney 
transplantation. We calculated the DALY for each 
of the above conditions and for CKD as a whole. 
Data were also disaggregated into 5 age groups (0 
to 20 years, 21 to 40 years, 41 to 60 years, 61 to 80 
years, and > 80 years) and into men and women.

Collection of Data on Chronic Kidney Disease in 
Iran  

Review of the Literature. An extensive review 
of the literature was conducted on the epidemiology 
of CKD in Iran. The keywords “chronic kidney 
disease,” “chronic renal failure,” “end-stage 
renal disease,” and “kidney transplantation” in 
combination with the word “Iran” were searched. 
To include articles not listed in the international 
indexes, an extensive hand searching was done 
and the authors were requested to provide the 
researchers of this study with copies of their 
published manuscripts, where copyright would 
not be violated. 

We used a National Research Center,13 the 
Medline,14 and the Science Citation Index.15 Over 
2000 issues of 94 Persian-language medical journals 
were addressed manually in the Medical College 
Library of Tehran University, Iran University 
Reference Medical Library, and the Library of the 
Urology and Nephrology Research Center. A total 
of 70 articles were reviewed.

National Databases of Health Status. The 
database of the Transplantation Management 
Center of Ministry of Health was used for this 

Etiology Percentage
Unknown 27.4
Diabetes Mellitus 23.7
Hypertension 22.1
Glomerulonephritis 9.5
ADPKD* 4.4
Uronephropathy 6.5
Congenital Disorders 0.9
Others 5.5

Table 1. Initiating Factors of Chronic Kidney Disease in Iran12

*ADPKD indicates autosomal dominant polycystic kidney disease.
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study. In this database, all patients with ESRD 
who undergo hemodialysis, peritoneal dialysis, 
and kidney transplantation are registered. The 
goal of the analyses of these data was to develop 
estimates of the prevalence and incidence of CKD 
stage 5 in Iran. For other stages of the CKD, we 
used data from some population-based studies,16,17 
hospital-based studies,18-25 and the mortality data 
from the Vital Registry System.26 We also used a 
study in the United States27 for estimation of the 
prevalence of CKD stages 1 to 4.

Assessment and Revision of Estimates 
After all analyses were completed, the reliability 

and validity of the data were assessed. We 
designed a questionnaire on the epidemiological 
parameters and sent it to 13 nephrologists in 
Iran. The comparable data from this survey were 
used to validate findings from the analyses of the 
literature and the available databases.

The unweighted cell count for each variable, the 
overall age distribution of the data set, and the 
methods used in sampling the population were 
all considered in selecting the definitive source for 
CKD data point. We checked data consistency and 

quality with these methods: internal consistency 
by using a disease modeling software (DisMod II, 
a computer software program developed for the 
GBD)9; and adjusting for nonrepresentativeness 
plausibility with nephrologists’ consultation. 

Computing National Disability Weights 
The term disability weight (DW) is used broadly 

in burden of disease analyses to refer to departures 
from optimal health in any of the important 
domains of health.5 Only the DW of ESRD and acute 
glomerulonephritis are defined in GBD 2000.9 We 
designed a questionnaire to define the DW of CKD 
by their impact on health. The questionnaire was 
filled out by 8 nephrologists. The 6 dimensions of 
health including mobility, self-care, participation 
in daily activities, pain and discomfort, anxiety 
and depression, and cognition were used to define 
the DW of CKD. Each dimension was scored from 
zero to 10. Zero was considered “no problem” and 
10, “severe problems.” Accordingly, the DW of 
each disease category was scored from zero to 60. 
Then, we recoded these to a proportion between 
zero and 1. The calculated DWs of CKD are listed 
in Table 2. 

Disease Categories New Cases Mean Age
of Onset, y

Expected
Duration, y Deaths

Men
CKD due to DM 14 044 46.6 7.5 10 213
CKD due to hypertension 13 101 46.6 7.5 9524
CKD due to glomerulonephritis 5650 46.7 7.5 0
CKD due to ADPKD 2621 46.7 7.5 1899
CKD due to uronephropathy 3869 46.7 7.5 0
CKD due to congenital diseases 539 46.5 7.5 391
CKD due to unknown cause 16 220 46.6 7.5 11 803
ESRD with hemodialysis 2552 53.6 2.7 396
ESRD with peritoneal dialysis 130 53.4 2.1 32
ESRD with transplantation 1045 40.0 7.5 178

Women
CKD due to DM 13 003 46.3 7.6 8189
CKD due to hypertension 10 500 46.3 7.6 7636
CKD due to glomerulonephritis 4526 46.4 7.6 0
CKD due to ADPKD 2099 46.4 7.5 1522
CKD due to uronephropathy 3098 46.4 7.6 0
CKD due to congenital diseases 432 46.2 7.5 314
CKD due to unknown cause 13 003 46.3 7.6 9463
ESRD with hemodialysis 1822 52.4 3.0 317
ESRD with peritoneal dialysis 96 49.6 2.5 27
ESRD with transplantation 694 37.9 7.4 112

Table 2. Epidemiological Estimations for Chronic Kidney Disease in 2004 in Iran*

*CKD indicates chronic kidney disease; DM, diabetes mellitus; ADPKD, autosomal dominant polycystic kidney disease; and ESRD, end-stage 
renal disease.
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Data Analysis With DisMod II
Since information on the age of onset and 

duration of the disease were not available directly 
from disease registers or epidemiological studies 
(only prevalence or incidence data were available), 
the DisMod-II software was used to model the 
average age of onset and expected duration of 
disease from estimates of prevalence, incidence, 
remission, and mortality.9 The estimated population 
and overall mortality rate in Iran by age and sex 
groups were used in the DisMod II analyses. The 
total Iranian population was 66 518 224 (33 621 
920 men and 32 896 304 women) in 2004, and the 
mortality rate was 5.29 per 1000 in men and 4.03 
per 1000 in women.28

Computing the Disability-Adjusted Life Year
The DALYs were calculated as the sum of the 

YLL in the population and the YLD for incident 
cases of the CKD.5 Where remission rates and/
or case fatality rates were not known, they were 
estimated from the available evidence. We also used 
the estimated life table of the Iranian population.29 
The life expectancy was 70 year for men and 68 
year for women.29

Statistical Methods
The collected data were analyzed with DisMod 

II, and the output of DisMod II was sent to the 
Microsoft Excel software for computing the DALY. 
The following formulas were used to calculate 
this indicator5: 

DALY = YLD + YLL
YLD = number of incident cases × average 
duration (years) × DW

YLL(r,K)= KCera

(r+β)2
e-2[[-z-1]-e-(r+β)[-(r+β)a-1]]

+ 1-K
r

(1-erL)

The DALY’s assumptions were β (Standard age 
weights) = 0.04, r (standard discount rate) = 0.03, 
C (standard age weights) = 0.1658, and K (full age 
weights) = 1. 

RESULTS
It was estimated that over 700 000 people had 

CKD in Iran in 2004 and 61 000 new cases of CKD 
were developed. The prevalence rate of CKD was 
estimated to be 1197 and 980 per 100‍ 000 men and 

women population, respectively, and its incidence 
rate was 190 and 157 per 100 000 men and women 
population, respectively (Tables 2, 3, and 4). Overall, 
the prevalence rate of CKD was estimated to be 
1083 and its incidence rate was 173.5 per 100 000 
population. 

The DWs for stages 1 to 4 of CKD in each etiologic 
group and ESRD in each treatment group were 
estimated. The DWs of CKD in stages 1 to 4 were 
determined between 0.064 and 0.153. The DW for 
ESRD with hemodialysis and peritoneal dialysis 
was 0.155 and 0.118, respectively, and it was 0.047 
for ESRD with transplantation (Table 5). 

The YLD, YLL, and DALY were calculated 
according to the above estimations (Table 6). Chronic 
kidney disease was responsible for 1 145 654 DALYs 
(life years lost due to CKD in 2004 in Iran). The 
highest DALYs for stages 1 to 4 of CKD were due to 
unknown etiology, DM, and hypertension (382 000 
years, 347 400 years, and 311 800 years, respectively). 
The DALY for ESRD and stages 1 to 4 of CKD were 
21 490 years and 1 124 164 years, respectively. 

DISCUSSION
In the present study, the total burden of CKD 

in 2004 was estimated to be over 1 145 600 years 
in Iran. It means more than 1 million healthy 
lives are lost every year due to CKD. The total 
DALY per 1000 population was 17.22 years. This 
indicator is smaller for most major cancers.30,31 For 
example, the DALY for breast cancer in a European 
population was 6.07 years per 1000 population.31 
Information on the burden of diseases in Iran are 
limited. The reported DALY for osteoporosis in 
Iran is 0.5 years per 1000 population.32 Also, in 
another recent report, the DALYs for diabetes and 
its complications were 3.5 and 4.7 years.33

We had to estimate the incidence and prevalence 
rates of CKD stages 1 to 4. Also, lack of data did not 
let us estimate factors such as the average onset age 
for CKD caused by each known underlying disease. 
The estimates by the DisMod-II software, although 
not realistic in some cases, can be an acceptable 
base for calculation of DALY. Another challenge 
was the local DWs. Only the DWs of ESRD and 
acute glomerulonephritis are defined in GBD 2000.9 
We used a zero-to-10 scoring system instead of a 
3-level conventional method. However, there was a 
relatively great diversity between the nephrologists’ 
opinions. Estimation of DWs needs a more accurate 
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Age Groups, y
Prevalence Rate Incidence Rate

Men Women Total Men Women Total
CKD Due to DM

0 to 20 57.5 54.7 56.1 8.9 8.5 8.7
21 to 40 244.6 174.9 209.7 37.9 27.1 32.5
41 to 60 686.1 559.0 622.6 106.3 86.6 96.5
61 to 80 1330.3 1107.0 1222.0 206.2 171.6 189.4
> 80 226.2 197.6 211.7 35.1 30.6 32.8
All ages 293.2 236.0 264.9 45.4 36.6 41.1

CKD Due to Hypertension
0 to 20 53.6 51.0 52.3 8.3 7.9 8.1
21 to 40 228.0 163.1 195.5 35.3 25.3 30.3
41 to 60 639.8 521.3 580.6 99.2 80.8 90.0
61 to 80 1240.5 1032.3 1139.5 192.3 160.0 176.6
> 80 210.9 184.2 197.4 32.7 28.6 30.6
All ages 273.4 220.1 247.0 42.4 34.1 38.3

CKD Due to Glomerulonephritis
0 to 20 23.0 21.9 22.5 3.6 3.4 3.5
21 to 40 98.0 70.1 84.1 15.2 10.9 13.0
41 to 60 275.0 224.1 249.6 42.6 34.7 38.7
61 to 80 533.2 443.7 489.8 82.6 68.8 75.9
> 80 90.7 79.2 84.8 14.1 12.3 13.2
All ages 117.5 94.6 106.2 18.2 14.7 16.5

CKD Due to ADPKD
0 to 20 10.7 10.2 10.4 1.7 1.6 1.6
21 to 40 45.4 32.5 38.9 7.0 5.0 6.0
41 to 60 127.4 103.8 115.6 19.7 16.1 17.9
61 to 80 247.0 205.5 226.9 38.3 31.9 35.2
> 80 42.0 36.7 39.3 6.5 5.7 6.1
All ages 54.4 43.8 49.2 8.4 6.8 7.6

CKD Due to Uronephropathy
0 to 20 15.8 15.0 15.4 2.4 2.3 2.4
21 to 40 67.1 48.0 57.5 10.4 7.4 8.9
41 to 60 188.2 153.3 170.8 29.2 23.8 26.5
61 to 80 364.8 303.6 335.1 56.5 47.1 51.9
> 80 62.0 54.2 58.1 9.6 8.4 9.0
All ages 80.4 64.7 72.7 12.5 10.0 11.3

CKD Due to Congenital Diseases
0 to 20 2.2 2.1 2.1 0.3 0.3 0.3
21 to 40 9.3 6.6 8.0 1.4 1.0 1.2
41 to 60 26.1 21.2 23.6 4.0 3.3 3.7
61 to 80 50.5 42.0 46.4 7.8 6.5 7.2
> 80 8.6 7.5 8.0 1.3 1.2 1.2
All ages 11.1 9.0 10.1 1.7 1.4 1.6

CKD Due to Unknown Cause
0 to 20 2.2 2.1 2.1 0.3 0.3 0.3
21 to 40 9.3 6.6 8.0 1.4 1.0 1.2
41 to 60 26.1 21.2 23.6 4.0 3.3 3.7
61 to 80 50.5 42.0 46.4 7.8 6.5 7.2
> 80 8.6 7.5 8.0 1.3 1.2 1.2
All ages 11.1 9.0 10.1 1.7 1.4 1.6

CKD Stages 1 to 4
Total 1169 941 1056 181 146 164

*CKD indicates chronic kidney disease; DM, diabetes mellitus; and ADPKD, autosomal dominant polycystic kidney disease.

Table 3. Estimation of Prevalence and Incidence Rates of Chronic Kidney Disease Stages 1 to 4 in Iran per 100 000 People in 2004 
Categorized by Age*
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scale and further national and international studies 
on the DWs of nephrological diseases are warranted. 
The results in this study can provide the basis of 
the future investigations in this regard. 

The main burden was due to the CKD stages 1 to 
4; they caused over 1 124 000 years lost annually. 
The main causal factors of CKD in Iran are DM 
and hypertension regardless of the unknown 

causes.20 These two are associated with a series of 
complications that involve a significant portion of 
the healthcare system. However, CKD is usually 
neglected in the therapeutic protocols of these 
diseases, while it needs a more comprehensive 
treatment. It has been shown that in the United 
States, urine protein is checked for only 59% of 
hypertensive patients and 62% of diabetic ones.34 
On the other hand, CKD with unknown cause is 
a matter of concern. According to our findings, it 
constitutes nearly one-third of the burden of CKD, 
and unfortunately, it is mostly diagnosed in the 
higher stages, when symptoms are present. We 
speculate that these CKD cases might be due to 
glomerulonephritis that have yielded atrophic and 
sclerosing kidneys (high stages) when detected. 
We cannot provide enough evidence for it, but 
it is rational to conclude that the main burden is 
related to stages 3 and 4, but not 1 and 2. 

Patients with CKD are at the risk of many 
complications such as cardiovascular disease 
(CVD) that is 10 to 30 times more than that for 

CKD Categories Disability Weight*
CKD due to diabetes mellitus 0.153 ± 0.046
CKD due to hypertension 0.085 ± 0.145
CKD due to glomerulonephropathy 0.064 ± 0.001
CKD due to ADPKD 0.068 ± 0.050
CKD due to uronephropathy 0.068 ± 0.001
CKD due to congenital disease 0.072 ± 0.084
CKD due to unknown cause 0.066 ± 0.046
ESRD with hemodialysis 0.155 ± 0.153
ESRD with peritoneal dialysis 0.118 ± 0.019
ESRD with kidney transplantation 0.047 ± 0.050

Table 5. Disability Weight of Chronic Kidney Disease (CKD)

*Values are demonstrated as mean ± standard deviation. ADPKD 
indicates autosomal dominant polycystic kidney disease.

Age Groups, y
Prevalence Rate Incidence Rate

Men Women Total Men Women Total
ESRD With Hemodialysis

0 to 14 0.8 1.0 0.9 0.5 0.6 0.5
15 to 24 4.0 5.4 4.7 1.7 2.6 2.2
25 to 44 11.9 16.4 14.1 4.1 6.4 5.2
45 to 64 52.3 59.2 55.7 19.4 24.3 21.8
65 to 74 99.9 122.5 111.7 37.2 45.8 41.7
≥ 75 73.4 127.3 100.3 21.9 49.4 35.6
All ages 15.0 18.8 16.9 5.5 7.6 6.6

ESRD With Peritoneal Dialysis
0 to 14 0.0 0.0 0.1 0.0 0.0 0.0
15 to 24 0.0 0.0 0.1 0.1 0.1 0.1
25 to 44 0.1 0.1 0.2 0.3 0.3 0.3
45 to 64 0.2 0.2 0.4 1.0 1.4 1.2
65 to 74 0.1 0.1 0.2 1.4 1.8 1.6
≥ 75 0.0 0.0 0.1 1.1 2.6 1.9
All ages 0.5 0.5 1.0 0.3 0.4 0.3

ESRD With Transplantation
0 to 14 0.9 1.1 0.6 0.3 0.2 0.3
15 to 24 7.3 9.9 5.0 1.7 2.0 1.8
25 to 44 20.1 33.3 16.6 3.3 5.3 4.3
45 to 64 37.1 57.7 28.8 5.4 8.5 7.0
65 to 74 10.3 21.5 11.3 1.1 2.9 2.0
≥ 75 2.4 2.6 1.3 0.9 0.0 0.4
All ages 12.5 19.4 9.8 2.1 3.1 2.6

ESRD
Total 28.2 39.0 27.4 7.9 11.1 9.5

*The age groups in the database of the Transplantation Management Center of Ministry of Health were different from our classification. 

Table 4. Estimation of Prevalence and Incidence Rates of End-Stage Renal Disease in Iran per 100 000 People in 2004 Categorized by 
Age*
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people without kidney disease.35 In 2001, the 
total expenditures (Medicare plus private payers) 
exceeded US $ 22 billion in the United States. 
In addition, recent data from the United States 
Renal Data System (USRDS) indicate that the total 
healthcare resources used for patients with CKD 
are 1.6 to 2.4 times (or more) larger than those 
used by the ESRD population.36 The increase in 
the incidence of ESRD could have resulted from 
increases in the pool of patients with CKD, increases 
in the rate of their disease progression, decreases in 
competing mortality, and/or increasing treatment 
availability. We did not estimate the DWs, and 
subsequently, the DALYs for each stage of CKD; 
however, CKD stages 1 and 2 must be responsible 
for a very small portion of the burden of CKD 
stages 1 to 4, as they are usually asymptomatic and 
the patient appears to be healthy. Thus, efforts to 
stop or at least slow down the progression of CKD 
in its lower stages can reduce the overall burden 
of CKD to a great extent.

Our estimation of the burden of ESRD was about 
21 500 years. In Iran, there were 17 000 patients with 
ESRD in 2002 and we have witnessed an average 
15% increasing rate every year.3 It is anticipated 
that the total number of patients affected by ESRD 
will reach more than 43 000 by the end of 2011 
(Figure). Also in the United States, the annual 
new cases of ESRD increased from approximately 
14 500 in 1978 to 100 359 in 2002; during the same 
period, the number of individuals on dialysis or 
with kidney transplant increased from 42 000 to 431 
000.37,38 On the other hand, ESRD is the final stage 
of a usually prolonged disease. Thus, we should 
note that the smaller DALY estimated does not 
contain the previous stages of the disease.  Each 
patient experiences CKD stages 1 to 4, and then 
ESRD and transplantation. Even they may return to 
the CKD stages and impose a considerable DALY. 
Hence, a patient with ESRD has lost considerable 
years of healthy living in addition to those as a 
result of ESRD per se.

T o t a l  a c c u m u l a t i v e  n u m b e r  o f  k i d n e y 
transplantations up to the end of 2004 in Iran has 
been 17 718, from which 1739 have been performed 
in year 2004 (694 women and 1045 men).3 It seems 
that despite a successful transplant program in Iran, 
this replacement therapy cannot keep up with the 
accelerating incidence of ESRD in the upcoming 
years. Kidney transplantation provides a much 
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better quality of life for the patient. However, 
the burden of disease is not reduced overall. The 
DW for ESRD with kidney transplant is much less 
than that of ESRD with dialysis, but the patients’ 
survival rate after transplantation increases18,21; 
thus, the longer duration of the situation leads to 
a considerable DALY. This has been reflected in 
our findings. The expected duration of life was 
over 7 years in transplanted patients but 2 to 3 
years in those under long-term dialysis.

International data suggest that CKD is a 
worldwide public health problem.1,10 We believe 
that also in Iran, it meets the first criterion for 
consideration as a public health issue. Even a 
more threatening situation is on the way if we 
do not act immediately. The Iranian population is 
one of the youngest in the world. By decreasing 
of the growth rate, it is anticipated that in the 
next decades, the main age groups will shift to 
the higher ones. We will face a large population 
of the elderly in whom DM, hypertension, and 
CKD are frequent. Thus, even if our figures are 
overestimated now, in the near future, the burden 
of CKD will be much more than this. Age alone is 
a key predictor of CKD.39 The highest incidence 
and prevalence rates of CKD were among the 
40- to 60-year-old groups. A drastic increase can 
be predicted when the young population of Iran 
reaches these age groups.

For the second criterion of public health issues (see 

the introduction section of this article), we do not 
have enough information, but it has been noted that 
CKD is associated with racial and ethnic minorities.1 
In addition, the high costs of the disease for a long 
period affects the economy of the families, while 
healthcare strategies are not yet enough supportive for 
these patients. It seems that the other two criteria are 
satisfied by CKD1; planning for practical nationwide 
strategies for reduction of the burden of CKD is 
now feasible, but has not been implemented as an 
upstream preventive strategy. Therapeutic measures 
can delay progression of the disease. As well as the 
treatment of the underlying diseases, prevention and 
treatment of the complications can be of essential 
effect.10 A meticulous control of blood glucose and 
blood pressure and administration of angiotensin-
converting enzyme inhibitors and angiotensin 
II receptor blockers are the main components of 
treatment practices.1,10 The considerable effects of 
these measures is documented in many studies.10,40 
However, patients with CKD still receive suboptimal 
care, emerging a comprehensive plan for the 
promotion of the patients and the physicians’ 
awareness.1 

It has been shown that investment on the 
treatment of CKD can be very cost-effective. In 
2000, Trivedi and colleagues estimated that a 30% 
reduction in the decreasing rate of glomerular 
filtration rate in the United States can save up 
to US $ 60 billion by 2010 for this country.41 A 

Trend and estimation of the number of patients with end-stage renal disease (ESRD) in Iran from 1997 to 2011 (with permission from the 
Transplantation Management Center of Ministry of Health, unpublished data).
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prerequisite for preventive care practices—a key 
element—is the early diagnosis of CKD, before the 
referral of symptomatic patients in the end stages 
of the disease. Individuals at the risk of CKD must 
be evaluated for decreased glomerular filtration 
rate, proteinuria, and hematuria. Accordingly, 
screening programs, their cost-effectiveness, and 
their target groups are recently considered.40,42,43 
Determination of serum creatinine level and testing 
a spot urine sample for albumin-creatinine ratio can 
easily detect most cases of CKD. Patients with DM 
and hypertension should be diagnosed as soon as 
possible and followed up for their kidney function. 
Furthermore, we can prevent the progression of 
CKD stages 1 and 2 in patients with the unknown 
cause who are nearly one-forth of the 700 000 
population of patients with CKD. This needs an 
extended target group for screening program and 
it is of course worth. The tremendous burden of 
CKD can be minimized, thus preventing from 
encountering the disastrous perspective.

CONCLUSIONS
The present study provides a rough estimate of the 

burden of CKD in Iran. Lack of corroborative evidence 
has postponed effectual action to prevent and treat 
CKD. We acknowledge that more precise information 
is still required, but our rough estimate of the burden 
of the disease is significant enough to accelerate 
national measures against CKD. Fortunately, CKD 
can be prevented, treated, and controlled by practical 
cost-effective plans. Thus, we strongly recommend 
the information given by this study be considered for 
future action plans. Iran has still a young population 
and the prevalence rates of diseases such as DM 
and hypertension are relatively lower than those of 
developed countries. As a consequence, we feel that 
the need for strategies such as screening programs 
in the at risk populations should be considered 
before encountering a tremendous burden caused 
by the aged Iranian population with hypertension 
and DM in the near future.
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