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ABSTRACT

INTRODUCTION

Chronic kidney disease (CKD) is characterized by the 
presence of kidney damage or diminished kidney function 
for three months or more regardless of the cause.1 
The indicators of kidney damage are albuminuria and 
decreased glomerular filtration rate (GFR).1,2 The eGFR 
is estimated based on the serum creatinine level and 
used for staging of CKD.3 The staging of CKD is important 
to formulate management plans, stratifying likely risks 
for progression and various complications.1 

The major risk factors of CKD are hypertension, 
diabetes mellitus (DM), glomerulonephritis, etc.4 
Cardiovascular diseases are major cause of mortality in 
patients with CKD.5 CKD is also associated with anemia, 
dyslipidemia, and other metabolic derangements.6 The 
global prevalence of CKD was 13.1% with stage 3 being 
the most common stage.7 There is a lack of national 
database regarding the prevalence, risk factors, and 

complications of CKD among high-risk groups in Nepal so, 
we conducted this systematic review and meta-analysis. 

METHODS

We followed the Meta-analysis Of Observational Studies 
in Epidemiology (MOOSE) guidelines for conducting this 
systematic review and meta-analysis.8

Protocol registration

We registered the protocol of our study in PROSPERO 
(CRD42020215499).

Data sources and search strategy

We searched in medical databases like Pubmed, PubMed 
Central, Scopus, and Google scholar to search relevant 
articles from January 2000 till October 2020 using the 
appropriate MeSH terms and Boolean operators as: 
(“chronic kidney disease” OR “chronic renal failure” 
OR “renal failure”) AND “Nepal”. We have included the 
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detailed search strategy as Supplementary file.

Eligibility criteria

The inclusion criteria for our studies were: (a) Cross-
sectional studies, case series reporting more than 50 
patients and cohort study (b) Studies reporting the 
prevalence of CKD and risk factors of CKD, outcome, 
and outcome predictors in Nepal. (c) Published articles. 
We excluded (a) Editorials, Comment, Viewpoint articles 
with no proper data of CKD and lacking adequate data of 
interest (b) Study conducted outside Nepal.

Study Selection

Two reviewers (YA and AM) screened the title and 
abstracts of articles using Covidence software based on 
the inclusion criteria. Any potential conflict was resolved 
by the third reviewer (SB).

Data Collection Process and Data Items/ Data Extraction

We collected the following data from the studies 
included in our meta-analysis. (a) Study year (b) Study 
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design (c) Sample size (d) Study area (e) Prevalence of 
CKD based on types of CKD (f) Risk factors of CKD that 
including hypertension, DM, chronic glomerulonephritis, 
etc (g) Outcomes that included dyslipidemia, thyroid 
dysfunction, dermatological (pallor, xerosis, pigmentary 
changes, vascular changes, panniculitis, etc) and nail 
changes. We independently extracted these data onto 
a standardized form designed in excel. Finally, we 
reviewed each other’s work to minimize the error of 
entry.

Data synthesis

We conducted our statistical analysis using the 
Comprehensive Meta-Analysis Software (CMA) version 
3. We used Proportions to estimate the outcome with 
95% confidence interval (CI). I-squared (I2) test was 
used for the assessment of heterogeneity (0% to 40%- 
considered as mild; 30% to 60%- as moderate; 50% to 
90%- as substantial;  and 75% to 100%- as considerable 
heterogeneity).9 Random or fixed effect model were 
used in accordance with the amount of heterogeneities. 
A forest plot was created to demonstrate the findings. 

Table 1. Risk of bias assessment based on the JBI critical appraisal checklist.

Study

Was the 
sample 
frame 
appropriate 
to address 
the target 
population?

Were study 
participants 
sampled 
in an 
appropriate 
way?

Was the 
sample 
size 
adequate?

Were the 
study 
subjects 
and the 
setting 
described 
in detail?

Was the data 
analysis 
conducted 
with 
sufficient 
coverage 
of the 
identified 
sample?

Were valid 
methods 
used for the 
identification 
of the 
condition?

Was the 
condition 
measured in 
a standard, 
reliable 
way for all 
participants?

Was there 
appropriate 
statistical 
analysis?

Was the 
response rate 
adequate, and 
if not, was the 
low response 
rate managed 
appropriately?

RESULT 
(Overall 
appraisal: 
Include □ 
Exclude 
□ Seek 
further 
info □)

Dhimal et 
al.11 YES YES YES YES YES NA YES YES YES INCLUDE

Sah et al.12 YES YES YES YES YES YES YES YES YES INCLUDE

Poudel et 
al.13 YES YES YES YES YES NA YES YES YES INCLUDE

Chhetri et 
al.14 YES YES YES YES YES YES YES NO YES INCLUDE

Shah et 
al.15 YES YES YES YES YES UNCLEAR YES YES YES INCLUDE

Amatya et 
al.16 YES YES YES YES YES UNCLEAR YES YES YES INCLUDE

Khatiwada 
et al.17 YES YES YES YES NO YES YES YES YES INCLUDE

Khakurel et 
al.18 YES YES YES YES YES YES UNCLEAR YES YES INCLUDE

Sharma et 
al.19 YES YES YES YES YES YES YES YES YES INCLUDE

Poudel et 
al.20 

YES YES YES YES YES YES YES YES YES INCLUDE

Paudel et 
al.21 YES YES YES YES YES YES YES YES YES INCLUDE

Devkota et 
al.22 YES YES YES YES YES YES YES YES YES INCLUDE
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are discussed in Table 2.

Figure 1. PRISMA flow diagram.

Risk of bias assessment based on the critical appraisal 
checklist

We used the Joanna Briggs Institute (JBI) critical 
appraisal tool for qualitative assessment of the included 
studies.10 The bias assessment of the included studies is 
presented in Table 1.

Subgroup analysis

Subgroup analysis was performed among outcomes, 
namely stage of CKD, dyslipidemia, skin changes, and 
nail changes.

Sensitivity analysis

We excluded individual studies to determine the likely 
effect on the result after exclusion for sensitivity 
analysis.

RESULTS

We identified a total of 1346 records after database 
searching. After the removal of 283 duplicates, we 
screened the title and abstract of 1083 records, and 
978 records were excluded. A total of 86 articles were 
excluded with definite reasons. Finally, we included 
19 studies in our qualitative and quantitative analysis 
(Figure 1). The qualitative analysis of included studies 

Khadka et 
al.23 YES YES YES YES YES YES UNCLEAR YES YES INCLUDE

Poudel et 
al.24 YES YES YES YES YES YES YES YES YES INCLUDE

Singh et 
al.25 YES YES YES YES YES YES YES YES YES INCLUDE

Bartaula et 
al.26 YES YES YES YES YES YES YES YES YES INCLUDE

Sigdel et 
al.27 YES YES YES YES YES YES YES YES YES INCLUDE

Pokhrel et 
al.28 YES YES YES YES YES YES YES YES YES INCLUDE

Anand et 
al.29 YES YES YES YES YES YES YES YES YES INCLUDE

Table 2. Qualitative analysis of included studies.

Study Study date Type of Study Sample 
Size Study Location Key Study Findings

Khatiwada 
et al.17 2015 Cross- 

Sectional 360 BPKIHS

CKD 3 144/360, CKD 4 156/360 and CKD 5 60/360 
Hypercholesterolemia 124/360, 
Hypertriglyceridemia 132/360, Low HDL 123/360 
and High LDL 126/360

Chhetri et 
al.14 2006-2007

Prospective 
Cross sectional 
Study

100
Nepal Medical 
College Teaching 
Hospital

HTN 54/100, DM 18/100, Chronic GN 18/100 and 
Others (Obstructive Uropathy) 9/100

Dhimal et 
al.11 2016-2018 Cross- 

Sectional 13200 Nationwide Prevalence of CKD 792/13200
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Poudel et 
al.13 2008-2009 Cross-sectional 

study 160 Institute of Medicine, 
TUTH

HTN 112/160, DM 36/160
Hypertriglyceridemia 74/160 and Low HDL 98/160

Sharma et 
al.19 2003-2005 Cross-sectional 3218 Dharan*

Prevalence of CKD 1458/3218
HTN 1243/3218, DM 242/3218

Poudel et 
al.20 2008-2010 Cross-section 

study 212 TUTH

Prevalence of CKD 78/212
CKD 1 10/78, CKD 2 35/78, CKD 3 31/78 and CKD 
4 2/78
HTN 212/212

Amatya et 
al.16 2003-2004 Case-control 

study 104 BPKIHS

Xerosis 23/104, Pigmentary changes 17/104, 
Pruritus 12/104.
Half and half nail 4/104,White nail 65/104, Brown 
nail 9/104

Bartaula 
et al.26 2019 Cross - 

sectional study 228 BPKIHS
HTN 70/228, DM 87/228, Chronic 
Glomerulonephritis 61/228 and Others (Obstructive 
uropathy) 10/228

Shah et 
al.15 2008-2009 Cross-sectional 

study 83
Bir hospital and 
Shree Birendra 
Hospital 

Pallor 76/83, Xerosis 63/83, Pigmentation 54/83, 
Pruritus 50/83, Vascular 14/83, Gynecomastia 4/83 
and Panniculitis 1/83

Sah et 
al.12 2016-2017 Cross-sectional 

study 136
Kathmandu medical 
college and teaching 
hospital

HTN 47/136, DM 107/136

Sigdel et 
al.27 2018 Cross-sectional 

study 401 Institute of Medicine, 
TUTH

CKD 3 18/401, CKD 4 51/401 and CKD 5 332/401
HTN 87/401, DM 128/401, Chronic GN 145/401 and 
Others (Obstructive uropathy, ADPCKD) 41/401

Pokhrel et 
al.28 2017 Cross-sectional 

study 100
Nepal Medical 
College and Teaching 
Hospital

HTN 93/100, DM 29/100 and history of smoking 
40/100

Anand et 
al.29 2006-2011 Cross-sectional 

study 21809 Nationwide Prevalence of CKD 4558/21809

Singh et 
al.25 2014-2015 Cross-sectional 

study 103 Kist Medical College HTN 24/103, DM 46/103, Chronic GN 27/103 and 
Others (Obstructive uropathy, ADPCKD) 6/103

Khadka et 
al.23 2015-2016

Cross-sectional 
study (hospital 
based)

57 Bir Hospital HTN 15/57, DM 2/57, HTN + DM 6/57, Smoking 
2/57 and Smoking + HTN 18/57

Poudel et 
al.24 2008-2010 Cross-sectional 

study 326 TUTH

CKD 1 34/326, CKD 2 36/326, CKD 3 31/326, CKD 3 
32/326, CKD 4 30/326 and CKD 5 163/326
Hypercholesterolemia 55/163, 
Hypertriglyceridemia 58/163, Low HDL 53/163 and 
High LDL 62/163

Khakurel 
S18 et al. 2001-2006

Retrospective 
cross sectional 
study

802 Bir hospital
CKD 5 802/802
HTN 110/802, DM 135/802, Chronic GN 326/802, 
Idiopathic 144/802 and Others 32/802

Paudel K21 
et al. 2011 Cross sectional 

study 64
Gandaki Medical 
College Teaching 
Hospital

CKD 5 64/64
Low TSH 2/64, High TSH 17/64

Devkota 
K22 e al. 2015-2016 Cross sectional 

study 62 BPKIHS HTN 36/62, DM 3/62, Chronic GN 2/62 and HTN + 
DM 14/62 and Idiopathic 7/62

Note: * Study denoted by Sharma SK19 et al. was community-based study conducted in Dharan.Abbreviations: ADPCKD- 
Autosomal dominant polycystic kidney disease, BPKIHS- B P Koirala Institute of Health Sciences, CKD- Chronic kidney 
disease, DM- Diabetes mellitus, GN- Glomerulonephritis, HDL-High Density Lipoprotein, HTN- Hypertension, LDL-Low 
Density Lipoprotein, TSH- Thyroid stimulating hormone, Tribhuvan University Teaching Hospital
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Quantitative result

CKD prevalence: Five studies reporting prevalence of 
CKD among different patient populations showed a 27.6%      
rate of CKD among specific risk groups (Proportion: 0.27; 
CI, 0.13-0.48; I2=99.85) (Figure 2.). Sensitivity analysis 
by excluding individual studies did not show significant 
changes (Supplementary file Figure 1.)

Figure 2. Prevalence of CKD among at risk population

CKD staging among reported studies: Among CKD cases, 
CKD stage-1 was reported in 10.9% (CI: 8.23-14.36); 
CKD stage-2 in 24.01% (CI: 4.77-66.62%); CKD stage-3 in 
17.84% (CI: 5.73-43.69); CKD stage-4 in 13.05% (CI: 4.31-
33.34); CKD stage-5 in 81.02% (CI: 34.86-97.14) (Figure 
3).

 
Group by
Subgroup within study

Study name Subgroup within study Event rate and 95% CI
Event Lower Upper 

rate limit limit Total
CKD-1 Poudel B et al. c CKD-1 0.104 0.075 0.142 34 / 326
CKD-1 Poudel B et al. b CKD-1 0.128 0.070 0.222 10 / 78
CKD-1 0.109 0.082 0.144
CKD-2 Poudel B et al. c CKD-2 0.110 0.081 0.149 36 / 326
CKD-2 Poudel B et al. b CKD-2 0.449 0.343 0.560 35 / 78
CKD-2 0.240 0.048 0.666
CKD-3 Sigdel MR et al. CKD-3 0.045 0.028 0.070 18 / 401
CKD-3 Poudel B et al. c CKD-3 0.095 0.068 0.132 31 / 326
CKD-3 Poudel B et al. b CKD-3 0.397 0.295 0.509 31 / 78
CKD-3 Khatiwada S et al. CKD-3 0.400 0.351 0.452 144 / 360
CKD-3 0.178 0.057 0.437
CKD-4 Poudel B et al. b CKD-4 0.026 0.006 0.097 2 / 78
CKD-4 Poudel B et al. c CKD-4 0.098 0.070 0.136 32 / 326
CKD-4 Sigdel MR et al. CKD-4 0.127 0.098 0.164 51 / 401
CKD-4 Khatiwada S et al. CKD-4 0.433 0.383 0.485 156 / 360
CKD-4 0.131 0.043 0.333
CKD-5 Poudel B et al. c CKD-5 0.092 0.065 0.129 30 / 326
CKD-5 Khatiwada S et al. CKD-5 0.167 0.132 0.209 60 / 360
CKD-5 Sigdel MR et al. CKD-5 0.828 0.788 0.862 332 / 401
CKD-5 Paudel K et al. CKD-5 0.992 0.889 1.000 64 / 64
CKD-5 Khakurel S et al. CKD-5 0.999 0.990 1.000 802 / 802
CKD-5 0.810 0.349 0.971

-1.00 -0.50 0.00 0.50 1.00

CKD Grading among reported studies

Figure 3. CKD staging among reported studies

Risk factors of CKD among CKD patients

Hypertension: Twelve studies reported hypertensive 
status among CKD patients. 45.07% of CKD patients had 
hypertension (Proportion: 0.45; CI, 0.33-0.57; I2=97.16) 
(Figure 4). Sensitivity analysis carried by excluding 
individual studies did not show any significant differences 
(Supplementary file, Figure 2). 

Figure 4. Hypertension among CKD patients among 
reported studies

DM among CKD: Among CKD patients, 23% had DM 
(Proportion: 0.23; CI, 0.13-0.37; I2=98.26) (Figure 5.). 
Sensitivity analysis for DM after excluding individual 
studies did not show significant changes (Supplementary 
file Figure 3).

		

Figure 5. DM among CKD patients among reported 
studies

Glomerulonephritis among CKD patients: Six studies 
reported glomerulonephritis among CKD patients and 
it showed 23.46% were having glomerulonephritis 
(Proportion: 0.23; CI, 0.16-0.33; I2=91.94) (Figure 
6.). Sensitivity analysis for glomerulonephritis after 
excluding individual studies did not show significant 
changes (Supplementary file, Figure 4).	
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Figure 6. Glomerulonephritis among CKD patients 
among reported studies.

Obstructive Uropathy among CKD patients: Six 
studies reported obstructive uropathy among CKD 
patients and it showed 6.29% were having obstructive 
uropathy (Proportion: 0.06; CI, 0.04- 0.01; I2=79.84) 
(Supplementary file. Figure 5.). Sensitivity analysis for 
obstructive uropathy after excluding individual studies 
did not show significant changes (Supplementary file, 
Figure 6).

Associated adverse Outcomes:

Dyslipidemia: Among CKD patients, two study reported 
high LDL in 35.96% (Proportion: 0.36; CI, 0.32-0.40); 
two study reported hypercholesterolemia in 34.22% 
(Proportion: 0.34; CI, 0.30-0.38); three studies reported 
hypertriglyceridemia in 39.18% (Proportion: 0.39; CI, 
0.33-0.45); three studies reported low HDL in 42.23% 
(Proportion: 0.42; CI, 0.26-0.60) (Supplementary file, 
Figure 7).

Skin problems: Pooling result of two studies showed 
pigmentary changes in 37.71% (Proportion: 0.38; CI, 
0.06- 0.84); pruritus in 30.96% (Proportion: 0.31 CI, 
0.04-0.83); and xerosis in 48.55% (Proportion: 0.49; CI, 
0.08-0.91) of CKD patients (Supplementary file, Figure 
8).

Nail problems: Pooling result of two studies showed 
brown nail in 7.19% (CI: 4.19- 12.08); half and half in 
6.07% (CI, 2.80-12.66); and white nail in 20.65% (CI, 
6.28-91.46) of CKD patients (Supplementary file, Figure 
9).

DISCUSSION

The prevalence of CKD in Nepal was found to be 27.6% 
among specific risk groups for developing CKD (95% CI, 
13.39%-48.37%). Estimation of CKD prevalence at the 
national level in the general population is difficult because 
most of the available studies are done among high-risk 

populations. An international cross-sectional study done 
in six different regions of the world including Nepal had 
estimated a CKD prevalence of 20.1% in Nepal, which is 
lower than the result of the present analysis.30 This can 
be explained by the inclusion of high-risk population in 
our study. The same study reported prevalence of CKD 
in India to be 16.8% and in China to be around 29.9% in 
the general population. In Bangladesh, among high-risk 
cohorts, the prevalence of CKD was 49.3% which is much 
higher than in Nepal.30 As per the CDC, the prevalence of 
CKD in the US is estimated to be 15 % while in the UK, the 
prevalence is 6.76%.31,32 Overall the prevalence is found 
to be 15% higher in low and middle income countries 
compared to high income countries.7,33 Estimation of 
prevalence of CKD is  important because most of the 
patients are unaware of their kidney problems due to 
the paucity of  symptoms at the early stage. These 
prevalence data on CKD in countries like ours helps to 
direct the appropriate screening programs for CKD in the 
general population and high-risk groups in addition to 
continue follow up and treatment.       

Our study found that CKD stage 5 (81.02%) was the 
most common stage of CKD in Nepal followed by stage 
2 (24.01 %,) stage 3 (17.84%), stage 4 (13.05%) and 
stage 1 (10.9%). Our findings of Grade 5 being the most 
common stage of CKD in Nepal was in contrast to the 
published global data and UK where CKD stage 3 was 
the most common among patients with CKD.7,32 This 
might be explained by the fact that almost all of the 
studies included in this analysis were hospital based and 
there is paucity of data on the prevalence of CKD in the 
community level. Moreover, due to the lack of awareness 
and easy accessibility of health services, people tend to 
wait till the development of symptoms, which occur only 
in the advanced stages of the disease. We found that 
around 45.07% of patients with CKD hahypertension, 
23% each had DM and chronic GN. The least common 
finding in CKD patients was obstructive uropathy which 
accounted for 6.29% of CKD. An increased association 
of CKD was found with hypertension and DM globally, 
especially in low and middle-income countries which is 
in agreement with our findings.19 Hypertension and DM 
are both risk factors for progression to chronic kidney 
disease. Especially in developing countries like ours, 
there is a low level of awareness about these conditions 
and their possible complications. Various studies in Nepal 
have found that people with hypertension and DM do not 
take medications regularly, have poorly controlled blood 
pressure and blood sugar due to poor knowledge and 
inaccessibility to health services.34–37 These factors are 
important because they contribute to the progression 
of CKD. It is thus necessary to screen high-risk cohorts 

https://jnhrc.com.np/index.php/jnhrc/libraryFiles/downloadPublic/89
https://jnhrc.com.np/index.php/jnhrc/libraryFiles/downloadPublic/89
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https://jnhrc.com.np/index.php/jnhrc/libraryFiles/downloadPublic/89
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including patients with hypertension, DM and other risk 
factors in compliance with Kidney Disease: Improving 
Global Outcomes (KDIGO) guidelines, especially in 
developing country like Nepal.2

The most commonly reported complications in our 
analysis were skin problems (37.71%), dyslipidemia 
(35.96%), and nail problems (7.19%). Dyslipidemia 
in CKD has been shown to be due to abnormalities of 
lipoproteins resulting in increased cholesterol, increased 
triglycerides, and decreased HDL.38 Lipoprotein lipase 
function has been shown to be diminished in patients 
with chronic kidney disease.39 There was an increase 
in dyslipidemia from 45.5% in Stage I to 67.8 % in CKD 
Stage IV as NHANES (National Health and Nutritional 
Examination Survey) data of US from 2001-2020. Our 
findings of dyslipidemia were slightly lower than the US 
but still remain significant.40 It is important to manage 
dyslipidemia in patients with CKD owing to increased 
risks of cardiovascular morbidity and mortality. Skin 
changes in CKD like pruritus is considered to be due to 
systemic inflammatory process rather than local skin 
problem.41

Our study had several limitations. Firstly, we could not 
estimate the prevalence of CKD among the general 
population due to the lack of nationwide databases. 
Secondly, sub-group analysis comparing the prevalence 
of CKD based on gender, age and race could not be 
performed due to lack of relevant data. Although 
cardiovascular diseases are common causes of mortality 
and morbidity in CKD, we did not study this due to lack of 
data. Each study had their own inherent limitations, like 
small sample size, observational nature, high drop outs 
rate, etc. The heterogeneities in our study are explained 
by diverse patient populations, different study designs 
and locations.

CONCLUSIONS

The prevalence of chronic kidney disease among high-
risk cohorts in Nepal was 27.6% with hypertension and 
DM being the most common risk factors in patients. The 
most common stage of CKD was Stage V and common 
complications were skin problems and dyslipidemia. 
Further studies involving the general population are 
needed for the estimation of CKD among the general 
population and at-risk population to prevent or timely 
treat it.
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