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Screening of chronic kidney disease (CKD)
in general population on world kidney day
on three consecutive years: A single day data
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Objective: Chronic kidney disease (CKD) is increasingly recognized as a global public
health problem. There is now convincing evidence that CKD can be detected using
simple laboratory tests, and that treatment can prevent or delay complications of
decreased kidney function, slow the progression of kidney disease and reduce the risk
of cardiovascular disease (CVD). Currently, screening for CKD is accepted practice
only in patients with hypertension or diabetes, but more widespread screening is
increasingly proposed. We screened a sample of population on World Kidney Day
on three consecutive years for detecting patients with CKD and to describe the
natural course of the disease. Materials and Methods: Everyone aged =18 was
invited to participate. The study population was general population from Varanasi
were screened in OPAL hospital. The survey comprised an extensive questionnaire
and a brief clinical examination, including analysis of serum creatinine concentration
in all participants. We screened all the participants who had at least one risk factor
for CKD (including hypertension, diabetes mellitus, or a family history of CKD).
Urine dipstick tests were done and blood sample was obtained to detect proteinuria
and measure serum creatinine concentration, respectively. Results: A total of 547
participants were enrolled of which all 547 subjects were included in the analyses.
The mean serum creatinine was 0.9525 mg/dL (0.900 to 1.0050). A high serum
creatinine level was demonstrated in 16 participants (2.92 %), and 191 (34.91 %)
were demonstrated to have proteinuria. There was a significant correlation between
CKD and age, DM, urine protein and serum creatinine. There was no significant
correlation between serum creatinine level and urinary protein excretion (P = .001).
There were no significant differences between CKD and gender. Conclusion: The
study demonstrates that increasing age, diabetes mellitus, Serum creatinine and
urinary protein were found significantly related to kidney disease with P value of
0.02, 0.0006, <0.0001, 0.0002, respectively, which means that there is a chance
for the aged, diabetes patients and patients with elevated serum creatinine and urine
protein to suffer with kidney disease with respect to the younger subject.
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INTRODUCTION

End-stage renal disease (ESRD) and its precursor chronic kidney disease (CKD) are emerging public
health problems because of their associated adverse clinical outcomes, poor quality of life and high
healthcare costs. Given that CKD (defined as glomerular filtration rate below 60 ml./min/1.73 m?)
is often not detected until it is advanced, screening programs using blood or urine tests have been
recommended.! One strategy to address CKD is to identify the disease early through screening
programs. One could screen the whole population to detect as many cases as possible. Currently,
screening for CKD is accepted practice only in patients with hypertension or diabetes, but more
widespread screening is increasingly proposed. Screening programs may also promote public awareness
and education, encourage physician adherence to clinical practice guidelines and serve as medical

outreach to underserved populations.

We conducted a camp-based screening of sample of general population on World Kidney Day on
three consecutive years 2008, 2009 and 2010 for detecting patients with CKD.
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MATERIALS AND METHODS

In March 2008, 2009 and 2010 on World Kidney Day, camp was
conducted in these mentioned three consecutive years in OPAL
hospital, Varanasi (total of three camps). All Indians aged =18 years
of age were invited to participate in the study. All the participants
provided informed consent.

We collected data on the information about personal characteristics,
including age, sex, height, and weight, smoking, drug history, history
for DM, hypertension, kidney disease, familial history for kidney
disease, laboratory findings (urinalysis and serum creatinine). Systolic
and diastolic blood pressures were measured only in one occasion.
A urine dipstick (Medi-Test Combi 9-Macherey Nagel, Duren,
Germany) was performed for each patient. Two milliliters of blood
sample were collected from each patient through venipuncture
to investigate for serum creatinine level. A high serum creatinine
level was considered 1.5 mg/dL or higher in men and 1.3 mg/dL
or higher in women. All individuals with a positive test result for
kidney dysfunction or damage in the screening were referred to
nephrologists, but they were not followed up.

Data were analyzed using the SPSS software (Statistical Package for
the Social Sciences, version 16.0, SPSS Inc,Chicago, 1L, USA). The
independent 7 test was used to compare quantitative variables, and
the chi square test to compare proportions between groups. Pvalues
lower than 0.05 was considered significant. Continuous variables
were presented as mean * standard deviation.

RESULTS

A total of 547 participants were enrolled of which all 547 subjects
were included in the analyses. They were 207 (37.84%) women and 340
(62.15%) men. The mean age of the participants was 41.02 + 14.03

years. The mean body mass index (BMI) was 24.92 + 7.08 kg/m?
The mean systolic blood pressure was 126 + 20.44 mm Hg (95% CI,
130.66 to 133.33) and the mean diastolic blood pressure was 76.4 +
12.23 mm Hg (95% C1, 76.90 to 77.88) [Table 1]. Of 547 participants,
55 (10.5%) were diabetic, 50 (9.14%) were hypertensive and 13
(2.7%) only had a positive family history for CKD. Concurrent DM
and hypertension were present in 21 participants (3.8%). 3 (0.54%)
were diabetic patients who had a positive familial history of CKD, 2
(0.36 %) were hypertensive patients who had a positive familial history
of CKD, and 1 (0.18 %) were diabetic and hypertensive patients with
a positive familial history of CKD [Table 2].

The mean serum creatinine was 0.9525 mg/dL (0.900 to 1.0050).
A high serum creatinine level was demonstrated in 16 participants
(2.92%), and 191 (34.91%) were demonstrated to have proteinuria.

There was a significant correlation between CKD with age, DM,
urine protein and . ereatinine. There was no significant correlation
between serum creatinine level and urinary protein excretion
(P=0.001). Smoking did not have a relation with proteinuria or high

serum creatinine level. There was no relationship between BMI and

Variable N| Mean | Std Dev Sum | Minimum | Maximum
Age 547 | 41.02011 | 14.03207 22438 | 10.00000 |  86.00000
GENDER | 547 | 1.62157| 0.48544 | 887.00000 1.00000 2.00000
DM 525| 0.10476 | 0.30654 | 55.00000 0 1.00000
S Creat |[542| 0.95994| 0.60813 | 520.29000 0.50000 10.10000
CKD 547| 0.07130| 0.25756 | 39.00000 0 1.00000
Alb 538 | 0.78625 | 0.99198 | 423.00000 0 4.00000
BMI 5242492500 7.08137 13061 7.60000 49.00000
Sugar 539 0.05380| 0.36947 | 29.00000 0 4.00000

Factors Kidney disease Gender (N) Gender (%) Total (%)
Female Male Female Male Female Male

Not P t 17 25 30.91 45.45

DM Pl?esell’isen 4 9 7.27 16.36 38.18 6182

Obesity E::;‘:tsem 332 123 6;6000 24?6000 70.00 30.00
Not P t 1 1 . 2.

o e S S S TR
Not P t 79 166 27.82 58.45

alb Pl?esernetsen 14 25 4.93 8.80 32.75 67.25
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serum creatinine level. However, there was significant correlation
between BMI and diabetics subgroup (P < 0.001) [Table 3].

DISCUSSION

There is an epidemiological transition taking place in India, with the
decline in communicable diseases and a growing burden of chronic
disease. The World Health Organization laid down certain criteria
for a major non-communicable disease (NCD), namely, (i) being
a major cause of morbidity and mortality, (ii) being amenable to
prevention by community-based strategies and (iii) sharing common
risk factors with other NCDs.¥ India has been described as the
diabetes capital of the world, every fifth diabetic in the word being
Indian.P! Hypertension is not far behind--the CURES cohort in
Chennai showed that every fifth individual was hypertensive.l! The
increasing prevalence of diabetes, hypertension and associated risk
factors such as obesity, hypercholesterolemia and the metabolic
syndrome underscores the potential for sustained and explosive
growth of this epidemic. Recent publications have dealt with mainly
single centre reports or regional population-based estimates.

Observational and anecdotal data suggest that the normal ranges of
glomerular filtration rate (GFR) may be lower in the predominantly

vegetarian, less muscular Indian subjects with different creatinine
generation rates, compared to their western counterparts although
this issue needs more rigorous study.® Mani,”! working in
Chennai, South India, estimated a prevalence of chronic renal
failure of 0.16 per cent in the community in 2003; applying the
Modification in Diet in Renal Disease (MDRD) equation for
GFR estimation in 2005, 0.86 per cent were found to have a
GFR <80 mL/min/1.73 [m?*|.l'"! Agarwal and co-workers!"! artived at
an estimate of 0.78 per cent for CKD, in a community-based sample
in New Delhi defined by an elevated serum creatinine >1.8 mg/dL.
Estimates for the United States (US) population extrapolated from
the National Health and Nutrition Examination Survey NHANES
I1T) data place the prevalence of CKD stages 4 and 5 (severe decrease
in GFR) and CKD stage 3 (moderate decrease in GFR) at 0.4 per
cent.'” Howevert, such direct comparisons with Western populations
are not valid, since the equivalent GFR for a serum creatinine of
1.8 mg/dL in Indians may place the individual anywhere between
CKD stages 2 to 4 depending upon gender and nutritional status.

Delayed recognition and treatment of CKD may predispose patients to
adverse outcomes."”! Some of the more important negative outcomes
include more rapid onset of end-stage renal disease, progression of

co-morbid conditions such as anemia and cardiovascular disease

Pearson Correlation Coefficients
Prob > |r| under HO: Rho=0
Number of Observations
Age | GENDER DM (S Creat CKD Alb BMI | Sugar
Age 1.00000 -0.02416 | 0.28748 | 0.09682 | 0.09538 | 0.13018| 0.08207 | -0.03458
0.5720| <.0001 0.0242 0.0257 0.0025 0.0605 0.4230
547 547 525 542 547 538 524 539
GENDER | -0.02416 1.00000 | 0.00073 | -0.01566 | 0.14295| 0.08270 | -0.06785 | -0.03134
0.5729 0.9867 0.7160 | 0.0008| 0.0552| 0.1209| 0.4678
547 547 525 542 547 538 524 539
DM 0.28748 0.00073 | 1.00000 | 0.06436 | 0.14881 | 0.23355| 0.10077 | 0.25436
<.0001 0.9867 0.1428 | 0.0006| <=.0001 0.0240 | =.0001
525 525 525 520 525 516 502 517
S_Creat 0.09682 -0.01566 | 0.06436 1.00000 | 0.57067 | 0.03328| 0.04837 | -0.02418
0.0242 0.7160 | 0.1428 <.0001 0.4432 0.2713 0.5771
542 542 520 542 542 533 519 534
CKD 0.09538 0.14295 | 0.14881 | 0.57067 | 1.00000| 0.16194| 0.07526G | -0.02051
0.0257 0.0008 | 0.0006 <0001 0.0002 0.0852 0.6347
547 547 525 542 547 538 524 530
Alb 0.13018 0.08270 | 0.23355| 0.03328| 0.16194 | 1.00000 | -0.04074 | 0.05100
0.0025 0.0552 | <.0001 0.4432| 0.0002 0.3561 0.2376
538 538 516 533 538 538 515 538
BMI 0.08207 -0.06785 | 0.10077 | 0.04837| 0.07526| -0.04074| 1.00000| 0.01329
0.0605 0.1200| 0.0240 0.2713 0.0852| 0.3561 0.7633
524 524 502 519 524 515 524 516
Sugar -0.03458 -0.03134 ] 0.25436 | -0.02418 | -0.02051 | 0.05100| 0.01329 | 1.00000
0.4230 04678 | <.0001 0.5771 0.6347 0.2376 0.7633
530 530 517 534 530 538 516 530
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(CVD), suboptimal vascular access at initiation of dialysis, increased
use of centre-based hemodialysis, increased hospitalization, increased
cost and worse survival."¥l Early detection of disease via performing
screening programs is widely recommended.!"! In this study, we
utilized urinary protein excretion and serum creatinine level for
screening of the population at risk for CKD. The study by Iseki in
the Okinawa region of Japan demonstrated that proteinuria and high
serum creatinine level are two valuable prognostic factors for end-stage
renal disease.'! A high serum creatinine level was demonstrated in
16 participants (2.92%), and a high proteinuria in 191 (34.91%). We
used serum creatinine and urine protein as the base to diagnose CKD;
however, it would be better to utilize GFR formulas to measure GFR.
However, because an overtly high serum creatinine level and urine
protein (if measured) is more likely to draw the physician’s attention
compatred to a diminished GFR with a “normal appearing” creatinine
level, especially in the eldetly, the serum creatinine was preferred.!'”
Several studies have been performed to screen for CKD among the
Indian population. The prevalence of a serum creatinine level in
our study (34.91%) is lower than that in other studies. In our study,
increasing age, diabetes mellitus, serum creatinine and urinary protein
were found significantly related to kidney disease with P value of
0.02, 0.0006, <0.0001, 0.0002, respectively, which means that there
is a chance for the aged, diabetes patients and patients with elevated
serum creatinine and urine protein to suffer with kidney disease with

respect to the younger subject.

The most important disparity between our study and these studies
was the population characteristics, which, in our study, is limited to the

general population. Moreover we enrolled healthy and young subjects.

The followings are the limitations of current study, but also are the
mostimportant results of it: (1) this study did not include any follow-
up of the subjects, and so no data is available regarding the outcome
of disease. (2) Data regarding the treatment regimens for the therapy
of DM or hypertension in diabetic and hypertensive patients were
not completely available. The screening team members are trained
very well about the importance of filling all inquired data. (3) In this
study we used volunteer researchers for our screening team, but this
experience determined that a screening project needs more formal and
institutional involvement of healthcare system. The other limitation
in our study was regarding our applied criteria for the diagnosis of
CKD (high serum creatinine level and proteinuria in dipstick study).
It could be better to use other standard methods of determining
CKD, such as calculating GFR. However, the feasibility of using GFR
formulas for determining CKD remains a concern. Finally, our results
may not be applicable in other regions of India or other countries.
More educational programs about the increasing risk of CKD in the
population, especially among high-risk groups, should be planned.

CONCLUSION

There is a chance for the aged, diabetes patients and patients with
elevated serum creatinine and urine protein to suffer with kidney

disease with respect to the younger subject.
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