2026; 2-2 | pp.79-86

Health and Medical Research Advances E-ISSN: 3121-9411 |P-ISSN: 3121-942X

Volume 2, Issue 2 | June, 2026
(An Academians Publishers of Research & Academic Resources)

O]

Research Article

Pattern of Etiologies of Chronic Kidney Disease in Patients Attending a Tertiary
Care Center: A Cross-sectional Study

Prasanna Bahadur Amatya'”, Samrat Shrestha?, Kashyap Dahal®

. Department of Internal Medicine, Bir Hospital, National Academy of Medical Sciences,Nepal
2Department of Rheumatology, Bir Hospital, National Academy of Medical Sciences,Nepal
3 Department of Nephrology, Patan Hospital,Patan Academy of Health Sciences,Nepal

Abstract: Background: Chronic kidney disease (CKD) is a growing global health issue characterized by persistent
structural or functional kidney impairment lasting more than three months, and is associated with significant
morbidity and mortality. Identifying local causes and staging patterns is essential for improving prevention strategies
and optimizing healthcare resources in tertiary care settings.

Objective: This study aimed to evaluate the clinical characteristics, staging distribution, and etiological profile of
CKD patients attending a major public tertiary hospital in Nepal.

Methods: A hospital-based descriptive cross-sectional study was conducted in the Department of Nephrology at Bir
Hospital, Kathmandu, Nepal, from June 2025 to May 2026. A total of 202 adult patients (>18 years) diagnosed with
CKD were enrolled using convenience non-probability sampling. Data on demographic characteristics, medical
history, and disease staging were collected through a structured proforma, patient interviews and review of
electronic medical records.

Results: Among the 202 patients included, the majority were male (60%, n=121) and over 60 years of age (50%,
n=102). Diabetic nephropathy was the most common underlying cause, accounting for 50% (n=102) of cases,
followed by hypertensive nephropathy (20%, n=40), chronic glomerulonephritis (15%, n=30), and obstructive
uropathy (10%, n=20). Polycystic kidney disease and systemic lupus erythematosus each accounted for 2% (n=4),
while 1% (n=2) had CKD of unknown origin. Regarding disease duration, 75% (n=152) had CKD for more than five
years. Half of the patients (50%, n=102) were classified as Stage 5, while 25% (n=50) were in Stage 2, 10% (n=20)
in Stage 3, 10% (n=20) in Stage 4, and 5% (n=10) in Stage 1.

Conclusion: Diabetic and hypertensive kidney disease are the leading causes of CKD in this tertiary care setting,
reflecting a shift toward non-communicable metabolic disorders. The large proportion of advanced-stage diagnoses
suggests need of improvement in detection practices as well as the long duration of the need for strengthened
primary care screening, early management of diabetes and hypertension, and broader public health interventions to
prevent progression to advanced kidney disease.

Keywords: Chronic kidney disease; diabetic nephropathy; hypertensive nephropathy; epidemiology, staging;
tertiary care; Nepal.

1. Introduction

Chronic kidney disease (CKD) is increasingly undetected until advanced stages, thereby complicating

recognized as a significant global public health issue,
contributing substantially to both morbidity and
mortality. It is defined as the presence of structural or
functional abnormalities of the kidneys persisting for
more than three months, often manifested by reduced
glomerular filtration rate (GFR) and/or markers of
kidney damage such as albuminuria’. The global
prevalence of CKD is estimated to range between 10—
15%, with a steadily rising trend driven by aging
populations, rapid urbanization, and an increasing
burden of non-communicable diseases. In many low-
and middle-income countries, CKD frequently remains
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treatment and worsening outcomes?.

A comprehensive understanding of the etiological
spectrum of CKD is essential for effective prevention,
early diagnosis, and appropriate management. The causes
of CKD are heterogeneous and may differ considerably
depending on geographic location, demographic
characteristics, and healthcare accessibility. Diabetes
mellitus and hypertension are widely acknowledged as the
leading causes of CKD worldwide*. However, in
developing regions, the etiological profile may vary due to
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differing environmental, socioeconomic, and infectious
factors.

Apart from diabetes and hypertension, other important
etiologies include various forms of glomerulonephritis,
chronic interstitial nephritis, obstructive uropathy, and
hereditary disorders such as polycystic kidney disease”.
Systemic illnesses, including autoimmune conditions
like systemic lupus erythematosus, also play a role in
the development of CKDS. Additionally, emerging
entities such as chronic kidney disease of unknown
origin (CKDu), potentially associated  with
environmental toxins, occupational exposures and
recurrent dehydration, have been reported in certain
populations, indicating a shifting pattern of disease
causation’.

Tertiary care centers serve as key referral institutions
for patients with CKD, particularly those with complex
or advanced disease. These centers typically receive a
diverse patient population, thereby providing an
opportunity to evaluate a broad range of etiologies and
discase stages. Patients presenting to tertiary care
facilities often have delayed diagnoses, reflecting gaps
in early detection at primary and secondary levels of
healthcare®. Consequently, studying patients in such
settings can yield valuable insights into both the
spectrum of disecase and existing deficiencies in
healthcare delivery systems.

Assessing the pattern of etiologies among CKD
patients attending a tertiary care center is important for
multiple reasons. It facilitates the identification of
predominant risk factors within a specific population
and aids clinicians in prioritizing diagnostic evaluations.
Furthermore, it contributes to the formulation of
targeted preventive strategies, especially for modifiable
risk factors such as diabetes and hypertension’. The
findings can also assist in the development of region-
specific clinical guidelines and inform resource
allocation in healthcare systems.

Despite the importance of understanding CKD etiology,
there is a relative lack of comprehensive and
standardized data from many regions, particularly in
resource-constrained settings'®. Variability in study
design, sample size, and diagnostic criteria across
existing studies further limits comparability. Moreover,
changing lifestyle patterns, increasing prevalence of
non-communicable diseases, and environmental
influences necessitate periodic reassessment of CKD
etiological patterns.

Another important consideration is the stage at which
patients seek medical care. In many instances, patients
present at advanced stages of CKD due to the
asymptomatic nature of early disease, lack of
awareness, and limited access to healthcare services'!.
This late presentation can make it difficult to accurately
determine the primary etiology, as longstanding disease
may obscure the initial pathological process.
Nevertheless, a thorough clinical evaluation supported

by appropriate laboratory and imaging investigations can
help in identifying the most probable underlying cause.

CKD also imposes a considerable socioeconomic burden
on affected individuals and healthcare systems. Advanced
stages of the disease require expensive treatments such as
dialysis and renal transplantation, which may not be
accessible or affordable for all patients'>. Early
identification and management of etiological factors can
help delay disease progression, reduce complications, and
improve patient outcomes. Therefore, studies focusing on
the etiological distribution of CKD are essential for both
clinical practice and public health planning.

In this context, the present study is designed to analyze the
pattern of etiologies of chronic kidney disease in patients
attending a tertiary care center. By evaluating the
distribution of underlying causes in this population, the
study aims to provide a clearer understanding of local
disease patterns and contributing risk factors. The findings
are expected to support improved diagnostic approaches,
enhance preventive strategies, and guide effective
management of CKD.

2. Literature Review

Chronic kidney disease (CKD) is increasingly recognized
as a major public health concern worldwide due to its
progressive nature and association with high morbidity
and mortality. It is characterized by a gradual decline in
renal function that may eventually progress to end-stage
renal disease requiring renal replacement therapy such as
dialysis or kidney transplantation. Recent epidemiological
estimates indicate that approximately 10-15% of the
global adult population is affected by CKD, making it one
of the leading contributors to global disease burden.!?

The increasing prevalence of CKD has been largely
attributed to the rising incidence of diabetes mellitus,
hypertension, obesity, and population aging. These
conditions contribute significantly to kidney damage
through metabolic and vascular mechanisms. Diabetes
mellitus in particular has emerged as the leading cause of
CKD in many countries, accounting for nearly 30-40% of
cases of end-stage renal disease globally.!4

Several hospital-based studies have evaluated the
etiological profile of CKD in tertiary healthcare settings.
A retrospective study conducted among 5,718 CKD
patients reported that diabetes mellitus was the most
common underlying cause, responsible for 42.2% of cases.
Chronic  glomerulonephritis accounted for 21.4%,
hypertensive nephropathy for 19.5% and obstructive
uropathy for 6.9% of cases.!® These findings highlight the
significant contribution of metabolic and vascular
disorders to the development of CKD.

The pattern of CKD etiology varies considerably across
geographical regions. In high-income countries, diabetic
nephropathy is the predominant cause of CKD, whereas in
many developing countries chronic glomerulonephritis
continues to play an important role. Differences in genetic
predisposition, environmental exposures, socioeconomic
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factors, and healthcare access may explain these
variations.!®

In South Asian countries, the etiological spectrum of
CKD is often mixed. Although the incidence of
diabetes-related  kidney disease has increased
substantially in recent years, chronic
glomerulonephritis and hypertensive nephrosclerosis
remain common causes of CKD.!’Studies conducted in
India and Pakistan have reported diabetic nephropathy
in approximately one-third of CKD patients, followed
by hypertension and glomerulonephritis.'®

Research conducted in Nepal has reported similar
findings. A cross-sectional study performed in a
tertiary referral hospital in Kathmandu evaluated 401
patients with CKD and found that chronic
glomerulonephritis was the most common etiology,
accounting for 36.2% of cases, followed by diabetes
mellitus (31.9%) and hypertension (21.7%).'°The study
also reported that a large proportion of patients
presented with advanced stages of CKD at the time of
diagnosis.

Another study conducted among patients with type 2
diabetes mellitus in Nepal demonstrated a high
prevalence of CKD among diabetic individuals. The
prevalence of CKD in the diabetic population was
reported to be 86.6%, with increasing age, longer
duration of diabetes, hypertension, and anemia
identified as significant predictors of kidney disease.?

Similarly, studies from neighboring countries have
demonstrated that hypertension and diabetes mellitus
frequently coexist in patients with CKD and
significantly contribute to disease progression. These
conditions are also associated with increased risk of
cardiovascular complications, which represent a major
cause of mortality among CKD patients.?!

Glomerular diseases represent another important group
of conditions leading to CKD. Epidemiological studies
have shown that the distribution of different types of
glomerulonephritis varies according to geographical
location. Among these, IgA nephropathy, focal
segmental  glomerulosclerosis, and membranous
nephropathy are commonly reported causes of chronic
kidney disease.?

Studies evaluating patterns of glomerular disease in
tertiary hospitals have demonstrated considerable
variation in the frequency of these conditions across
different regions. For instance, focal segmental
glomerulosclerosis and IgA nephropathy have been
reported as leading causes of glomerular disease in
several hospital-based studies.?’

Poor glycemic control and prolonged duration of
diabetes have also been strongly associated with the
development of diabetic nephropathy. Several studies
have demonstrated that persistent hyperglycemia
results in structural and functional changes in the

kidney, eventually renal

impairment.?*

leading to progressive

Hypertension is another well-established risk factor for
CKD. Long-standing uncontrolled hypertension can lead
to hypertensive nephrosclerosis, characterized by
progressive renal vascular damage and decline in kidney
function.?

Recent global epidemiological analyses have also
emphasized the growing burden of CKD in low- and
middle-income countries. Limited access to healthcare
services, delayed diagnosis, and lack of early screening
programs contribute to the increasing prevalence of
advanced CKD in these regions.?®

Despite the growing burden of CKD worldwide, there
remains limited data regarding the etiological distribution
of CKD among patients attending tertiary healthcare
institutions in Nepal. Understanding the underlying causes
of CKD is important for implementing preventive
strategies, improving early diagnosis, and guiding
appropriate management.?’

Although several international and regional studies have
described the epidemiology of chronic kidney disease,
there is limited updated evidence regarding the pattern of
etiologies of CKD among patients attending tertiary care
centers in Nepal. Existing studies are few in number, often
involve small sample sizes, or are restricted to specific
patient groups such as diabetic populations. Moreover,
changes in lifestyle patterns, increasing prevalence of
metabolic diseases, and improved diagnostic facilities may
have altered the etiological distribution of CKD over time.

Therefore, a hospital-based study evaluating the current
pattern of etiologies of CKD in a tertiary care center is
necessary. Such information will help clinicians better
understand the predominant causes of CKD in the local
population and assist in developing strategies for early
detection, prevention, and management of chronic kidney
disease.

3. Methods / Methodology

Study Design

Hospital-based descriptive cross-sectional study.
Study Site

This study was  conducted in the Department of
Nephrology of Bir Hospital, Kathmandu

Study Duration

The study was conducted over a period of one year from
June 2025 to May 2026

Study Population

All patients diagnosed with chronic kidney disease
attending the nephrology outpatient department or
admitted to the nephrology unit during the study period.

Inclusion Criteria

Patients aged >18 years.
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*Patients diagnosed with chronic kidney disease based
on clinical evaluation and laboratory findings.

*Patients willing to provide informed consent.
Exclusion Criteria

*Patients with acute kidney injury.

*Patients unwilling to participate in the study.
*Patients with incomplete clinical data
Sample Size Calculation

For descriptive cross-sectional studies, most studies
commonly use the single population proportion
formula.'3

Formula

n=272xp x(1-p)/d2

Where:

*n = required sample size

+Z = standard normal value at 95% CI (1.96)
*p = prevalence of CKD=13.24%

*d = margin of error (5% = 0.05)

Calculation
Using Z =1.96,d = 0.05
n=202

Final sample size ~202 patients.
Sampling Technique

Convenience non-probability sampling will be used to
recruit eligible participants.

Study Variables

Dependent Variable

Etiology of chronic kidney disease.
Independent Variables

*Age

*Sex

*Duration of illness

*Comorbidities (diabetes, hypertension, etc)
*Laboratory parameters

Operational Definitions

Chronic Kidney Disease (CKD): Presence of kidney
damage or decreased kidney function for more than
three months, as defined by reduced glomerular
filtration rate or markers of kidney damage.

Diabetic Nephropathy: CKD occurring in patients with
long-standing diabetes mellitus with characteristic clinical
features.

Hypertensive Nephropathy: CKD attributed primarily to
chronic uncontrolled hypertension.

Data Collection Method

Data was collected using a structured data collection
proforma. Information regarding demographic
characteristics, clinical history, laboratory findings, and
underlying etiologies was obtained from patient
interviews and hospital medical records.

Data collection was performed by the principal
investigator after obtaining informed consent from
participants. The proforma was pretested before the start
of data collection.

4. Results

A total of 202 patients diagnosed with chronic kidney
disease (CKD) who met the inclusion criteria were
evaluated at the Department of Nephrology, Bir Hospital,
Kathmandu, between June 2025 and May 2026. The
demographic profiles demonstrated a higher prevalence in
older age groups and males. Specifically, 50% (n = 102)
of the patients were older than 60 years, while the age
group under 30 years constituted the smallest fraction at
5% (n = 20). In terms of sex distribution, males
represented 60% (n = 121) of the cohort, while females
accounted for 40% (n = 81), yielding a male-to-female
ratio of 1.5:1.

Diabetic nephropathy was identified as the predominant
primary etiology of CKD, accounting for exactly 50% (n
= 102) of the total cases. The second most common cause
was hypertensive nephropathy, observed in 20% (n = 40)
of  patients, followed  closely by  chronic
glomerulonephritis at 15% (n = 30). Obstructive uropathy
was found in 10% (n = 20) of the sample. Hereditary and
systemic conditions—polycystic kidney disease and
autoimmune disease (systemic lupus erythematosus)—
each accounted for 2% (n = 4). Chronic kidney disease of
unknown etiology (CKDu) was the least frequent,
representing only 1% (n = 2) of the study population.

Regarding the duration of illness, three-quarters of the
study population (75%,n = 152) reported suffering from
CKD for more than 5 years. Patients with an illness
duration between 1 and 5 years made up 20% (n = 40),
whereas those with a diagnosis of less than 1 year
constituted 5% (n = 10).

At the time of evaluation, the distribution across the
structural and functional stages of CKD revealed that half
of the patients (50%,n = 102) were categorized as Stage 5.
Stage 2 patients accounted for 25% (n = 50), while Stage
3 and Stage 4 each represented 10% (n = 20) of the
sample. Only 5% (n = 10) of the patients presented with
Stage 1 CKD (End-Stage Renal Disease).
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Table 1: Distribution of Major Etiologies of CKD

S.N. Etiology Frequency (n) Percentage(%)
1 Diabetic nephropathy 102 50

2 Hypertensive nephropathy 40 20

3 Chronic glomerulonephritis 30 15

4 Obstructive uropathy 20 10

5 Polycystic kidney disease 4 2

6 Autoimmune disease(SLE) 4 2

7 CKD of unknown etiology 2 1

8 Total 202 100%

Table 2 : Table 2: Age Distribution of Patients

Age Group (years) Frequency (n) Percentage (%)
<30 20 5
31-45 40 15
46-60 60 30
>60 102 50
Total 202 100
Table 3: Sex Distribution
Sex Frequency(n) Percentage(%)
Male 121 60
Female 81 40
Total 202 100

Table 4: Distribution by Duration of Illness

Duration of CKD Frequency (n) Percentage (%)
<1 year 10 5
1-5 years 40 20
>5 years 152 75
Total 202 100
Table 5: Stages of CKD
Stages of CKD Frequency(n) Percentage(%)
Stage 1 10 5
Stage 2 50 25
Stage 3 20 10
Stage 4 20 10
Stage 5 102 50

5. Discussion

This hospital-based cross-sectional study offers critical,
updated insights into the etiological patterns and
demographic characteristics of patients presenting with
chronic kidney disease (CKD) at Bir Hospital, a leading
public tertiary referral center in Kathmandu, Nepal.

Our study revealed a clear male predominance (60%),
which mirrors established local and regional trends.
Recent observational investigations conducted within the
exact same department at Bir Hospital similarly recorded
a 60% male distribution among CKD cohorts under
clinical monitoring 2%. This persistent gender discrepancy
might stem from differences in healthcare-seeking
behaviors, occupational exposures, or underlying
biological variances in disease progression. Furthermore,
half of our study population was over 60 years old. This
concentration among elderly patients aligns with global

epidemiological paradigms highlighting that structural
and functional renal decline accelerates with advancing
age, compounded by the longer timeline required for
metabolic comorbidities to manifest as overt
nephropathy 2°.

The etiological spectrum observed in our study
highlights a profound macroeconomic transition in
Nepal's public health landscape. Diabetic nephropathy
emerged as the definitive leading cause of CKD,
accounting for 50% of the entire cohort, followed by
hypertensive  nephropathy at 20%. Historically,
infectious sequelae and immune-mediated conditions
like chronic glomerulonephritis were reported as the top
primary drivers of end-stage renal disease in South
Asian and Nepalese tertiary facilities’®3!2, However,
our findings document a major epidemiological shift
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toward non-communicable, metabolic diseases. This is
consistent with recent cross-sectional data pointing to an
exceptionally high prevalence of CKD (up to 86.6%)
among long-standing type 2 diabetic populations in
Nepal, especially when coupled with advanced age and
concurrent hypertension. Persistent hyperglycemia
drives  progressive  architectural and functional
impairment of the glomerular filtration barrier, while
uncontrolled systemic hypertension causes progressive
hyaline arteriolosclerosis, resulting in chronic ischemic
renal injury and nephrosclerosis.

While metabolic etiologies dominated, chronic
glomerulonephritis remains a substantial concern,
accounting for 15% of our cases. Biopsy-driven data
from Nepalese tertiary centers indicate that non-diabetic
glomerular conditions, such as lupus nephritis and IgA
nephropathy, still represent primary indications for
specialized nephrology workups and heavily dictate
morbidity in younger cohorts 8. Obstructive uropathy
(10%) also represents an important modifiable etiology,
often caused by nephrolithiasis, benign prostatic
hyperplasia, or anatomical structural abnormalities,
emphasizing the need for robust urological screening
networks.

50% of the patients presented in Stage 5 of CKD
requiring advanced intervention. This finding is similar
with earlier historical observations where the
overwhelming majority of patients presented to tertiary
settings only after progressing to advanced,
asymptomatic stages due to a lack of primary
screening.This finding  reflects need of improved
clinical diagnostic facilities, expansion of national
health insurance penetration and need of an increased
public and physician awareness regarding early
microalbuminuria and GFR screening. Catching the
disease at these earlier structural stages is of paramount
socioeconomic value. Advanced, late-stage CKD places
a devastating fiscal and psychological burden on patients
and public healthcare resources in Nepal, driven by the
lifelong necessity of expensive renal replacement
therapies like hemodialysis or live-donor kidney
transplantation 33 Early etiological identification during
Stagel provides clinicians with a crucial window of
opportunity to initiate strict glycemic controls, renin-
angiotensin-aldosterone system (RAAS) blockade, and
aggressive blood pressure management, thereby delaying
progression to end-stage renal failure and markedly
lowering overall cardiovascular mortality.

6. Conclusion

This study demonstrates that diabetic nephropathy and
hypertensive nephropathy have firmly established
themselves as the principal etiologies driving chronic
kidney disease at a major tertiary care hospital in
Kathmandu, reflecting an ongoing epidemiological shift
toward metabolic non-communicable diseases.The high
proportion of patients presenting at advanced structural
stages (Stage 5) indicates need for improvement in
early-stage clinical detection and need for targeted

public health initiatives. Implementing rigorous primary
care screening programs for diabetes and hypertension,
promoting lifestyle modifications, and enforcing strict
clinical guidelines for glycemic and blood pressure
management are essential to slow down renal decline,
decrease the subsequent demand for resource-heavy

renal replacement therapies, and mitigate the
socioeconomic burden of CKD in Nepal.

Limitations of the Study

While this study yields vital local data, certain

limitations must be noted. First, the use of a convenience
non-probability sampling design at a single tertiary care
institution limits the immediate generalizability of these
findings to the broader, community-level population of
Nepal. Second, because 75% of our patients possessed
an illness history extending beyond 5 years, back-tracing
the initial triggering pathology in long-standing disease
can occasionally be obscured by secondary global
glomerulosclerosis, introducing potential recall or
diagnostic bias. Future multi-center, prospective
registries across diverse geographic regions of Nepal are
strongly recommended to capture the true, nationwide
etiological trajectory of chronic kidney disease.
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	Table 2 : Table 2: Age Distribution of Patients
	Age Group (years)
	Frequency (n)
	Percentage (%)
	<30
	20
	5
	31-45
	40
	15
	46-60
	60
	30
	>60
	102
	50
	Total
	202
	100
	Table 3: Sex Distribution
	Sex
	Frequency(n)
	Percentage(%)
	Male
	121
	60
	Female
	81
	40
	Total
	202
	100
	Table 4: Distribution by Duration of Illness
	Duration of CKD
	Frequency (n)
	Percentage (%)
	<1 year
	10
	5
	1-5 years
	40
	20
	>5 years
	152
	75
	Total
	202
	100
	Table 5: Stages of CKD
	Stages of CKD
	Frequency(n)
	Percentage(%)
	Stage 1
	10
	5
	Stage 2
	50
	25
	Stage 3
	20
	10
	Stage 4
	20
	10
	Stage 5
	102
	50

