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BURDEN OF DECOMPENSATED LIVER DISEASE IN PAKISTAN: AN
EPIDEMIOLOGICAL EVIDENCE.

Shohabudin Rind*, Mohsin Ali%, Ghulam Mustafa Jamali®, Muhammad Hammad Jawaid *,
Sana Ageel®, Naveed Sattar Shaikh® Mujahid Ali Chandio’

ABSTRACT

BACKGROUND: Decompensated liver disease (DLD) is a leading cause of morbidity and
mortality in Pakistan, driven primarily by viral hepatitis, metabolic dysfunction-associated
steatotic liver disease (MASLD), and alcohol-related liver injury. Despite its high burden,
comprehensive epidemiological data remain scarce. This meta-analysis synthesizes available
evidence to quantify the prevalence, etiological distribution, and clinical outcomes of DLD in
Pakistan. METHODS: A systematic search was conducted across PubMed, Google Scholar,
and Pakistani medical journals (2000-2023) for studies reporting DLD prevalence, etiology,
complications, or mortality. Pooled estimates were calculated using random-effects meta-
analysis, with subgroup analyses by etiology and region. RESULTS: Among 18 eligible
studies (n=19040 patients), the pooled prevalence of DLD in cirrhotic patients was 15.6%
(95% CI: 12.4-19.2%), with HCV (63.5%), HBV (18.7%), and MASLD (12.1%) as leading
causes. The 1-year mortality rate was 47.3% (95% CI: 41.5-53.2%), with variceal bleeding
(32%), hepatorenal syndrome (24%), and sepsis (19%) as major contributors. DLD accounted
for 9.8% of hepatology admissions, with significant regional disparities higher in Punjab
(17.1%) and Sindh (14.5%) compared to Khyber Pakhtunkhwa (10.3%).
CONCLUSION: Pakistan faces a severe and growing burden of DLD, predominantly due to
untreated viral hepatitis and rising metabolic risk factors. Delayed diagnosis, restricted access
to antiviral medications, and insufficient transplant services worsen patient outcomes.
Immediate public health actions, such as broadening HCV screening, providing affordable
direct-acting antivirals (DAAs), and implementing strategies for preventing MASLD, are
essential for alleviating this crisis.

KEYWORDS: Decompensated cirrhosis, Pakistan, hepatitis C, MASLD, liver failure, meta-
analysis.

Assistant Professor Gastroentrology, GMMMC Sukkar.
Assistant Professor Gastroentrology PUMHSW, SBA.
Assistant Professor Medicine PUMHSW, SBA.

Senier Registrar Bilawal medical college LUMHS Jamshoro.
Professor Medicine PUMHSW, SBA.

District Nutrition Coordinator PPHI Sindh.

Professor Medicine PUMHSW, SBA.

NooaksrowhE

Corresponding Author: Shohabudin Rind*, Assistant Professor Gastroentrology GMMMC
Sukkar.

How to Cite This Article: Rind S !, Ali M?, Jamali GM®, Jawaid MH*, Ageel S°, Shaikh NS
% Chandio MA ’. BURDEN OF DECOMPENSATED LIVER DISEASE IN PAKISTAN:
AN EPIDEMIOLOGICAL EVIDENCE.JPUMHS; 2025:15: 01,229-239.
http://doi.org/10.46536/jpumhs/2025/15.01.616

JOURNAL OF PEOPLES UNIVERSITY OF MEDICAL AND HEALTH SCIENCES FOR WOMEN. 2025:1501



http://doi.org/10.46536/jpumhs/2025/15.01.616

JPUMHS

230

Received 20.01.2025, Accepted On 15 March 2025, Published On 31 March 2025.

INTRODUCTION

Chronic liver disease (CLD) is a
progressive ailment characterized by the
gradual decline of liver functionality over
time. On a global scale, CLD represents a
crucial public health issue, impacting
roughly 1.5 billion individuals and resulting
in around 2 million fatalities each year. The
progression of CLD frequently leads to
cirrhosis, which is subdivided into
compensated and decompensated phases.
Decompensated cirrhosis, also known as
decompensated chronic liver disease
(DCLD), is defined by complications like
ascites,  variceal  bleeding, hepatic
encephalopathy, and jaundice, all signaling
a substantial deterioration in liver function.
This stage is correlated with elevated
morbidity, mortality, and healthcare
expenses’. In Pakistan, CLD presents a
formidable health obstacle. The nation
ranks among the top ten countries with the
highest rates of liver disorders, primariI%/
attributable to hepatitis B and C infections”.
The estimated prevalence of hepatitis C
virus (HCV) in Pakistan stands around
4.8%, while hepatitis B virus (HBV)
impacts roughly 2.5% of the population®.
These viral infections, along with alcohol
consumption and the rising occurrence of
non-alcoholic fatty liver disease (NAFLD),
serve as significant factors driving the
progression to DCLD*. NAFLD is
increasingly becoming a critical contributor
to CLD in Pakistan. A recent meta-analysis
indicated a combined NAFLD prevalence
of 29.8% within the general population,
with even higher rates among individuals
with metabolic syndrome and diabetes.
This increase is linked to elevated
urbanization, sedentary habits, and rising
levels of obesity and type 2 diabetes>®.
While viral hepatitis remains predominant
in rural areas, NAFLD is emerging as a
substantial health concern in urban settings,
signifying a shift in the causes of liver
disease. The transition from compensated

to decompensated cirrhosis results in
serious clinical decline and economic
strain.  Decompensated  stages are
characterized by complications such as
ascites, spontaneous bacterial peritonitis
(SBP), variceal hemorrhage, and hepatic
encephalopathy’. Each event  of
decompensation signifies a poor prognosis
and is associated with a marked reduction
in survival, with some studies showing a
median survival of less than two years
without liver transplantation®. In Pakistan,
managing DCLD is especially challenging
due to overburdened tertiary hospitals,
limited access to liver transplant facilities,
and low awareness of liver disease
complications®. Many patients present late
in the course of disease, often with multiple
complications and little opportunity for
disease-modifying therapy. A hospital-
based study found ascites to be the most
common complication (up to 75%),
followed by hepatic encephalopathy (up to
40%) and variceal bleeding (up to 35%)™.
Despite  this, there remains limited
consolidated data describing the national
burden and spectrum of complications in
DCLD. Public health measures for CLD
control in Pakistan face several challenges.
Although mass hepatitis C screening
campaigns have been launched, their reach
and effectiveness are hampered by gaps in
linkage to care, limited antiviral
availability, and financial barriers to
treatment’. In addition, there is no
widespread screening or public education
program for NAFLD or alcoholic liver
disease (ALD), despite their growing
contributions to the burden of liver
disease™®'®. Globally, the burden of
decompensated liver disease is a reflection
of inequalities in health systems. In high-
income  countries, early detection,
availability of antiviral treatments, and
access to liver transplantation have
significantly improved outcomes. In
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contrast, low- and middle-income countries
like Pakistan suffer from underdiagnosis,
lack of specialized care, and fragmented
epidemiological surveillance systems®3.
Currently, estimates of the burden of
DCLD in Pakistan are derived from
individual hospital-based or regional
studies, often with differing methodologies,
diagnostic criteria, and sample sizes. These
limitations make it difficult to generalize
findings to the national level or compare
trends across regions™. A systematic meta-
analysis can address these gaps by pooling
available data to provide more robust
estimates of disease burden, identify
common complications, and guide policy
decisions. This study was conducted to
estimate  the national burden  of
decompensated liver disease in Pakistan by
analyzing data from 30 epidemiological
studies. By synthesizing these data, we aim
to provide reliable estimates of patient
numbers, characterize common clinical
presentations, and assess disease-related
outcomes such as mortality. These findings
will inform public health planning, resource
allocation, and efforts to improve care
pathways for patients with liver disease in
Pakistan.

METHODS
Study Design: This  meta-analysis
followed PRISMA  standards. We

incorporated  prospective, retrospective
cohort, cross-sectional, and case-control
studies examining decompensated liver
disease (DCLD) in Pakistan, concentrating
on epidemiology, prevalence,
complications, and mortality. Search
Strategy: A comprehensive search was
carried out in PubMed, Google Scholar,
Scopus, and Web of Science utilizing
keywords such as "Decompensated liver
disease,” “cirrhosis,” "liver failure,”
"Pakistan,” and "epidemiology" spanning
from January 2000 to December 2023. We
also analyzed references from pertinent
studies to gather additional information.
Inclusion Criteria: The studies included in
this meta-analysis were conducted in

231

Pakistan and targeted decompensated liver
disease (DCLD), encompassing cirrhosis
and associated complications. Only those
studies that presented quantitative
epidemiological data on the prevalence,
incidence, and mortality rates of DCLD
were eligible. Publications were required to
be in English. Exclusion Criteria: Studies
were excluded if they did not focus on
DCLD, such as those focused only on acute
liver failure. Reviews, editorials, non-
human studies, and studies conducted
outside Pakistan were also excluded. Data
Extraction: Two independent reviewers
screened titles, abstracts, and full texts for
eligibility. Data extracted included
author(s) and publication year, study
design, sample size, demographics (age,
sex), prevalence, incidence, mortality rates,
complications  (e.g., ascites, hepatic
encephalopathy), and identified risk factors
(e.g., hepatitis B/C, alcohol use). Quality
Assessment: Study quality was assessed
using the Newcastle-Ottawa Scale (NOS)
for cohort and case-control studies. Studies
scoring 7 or higher were considered high
quality.  Statistical ~ Analysis:  We
performed random-effects meta-analysis
due to heterogeneity between studies.
Primary outcomes included pooled
prevalence of DCLD, with secondary
outcomes covering complications and
mortality rates. Heterogeneity was assessed
with 12, and subgroup analyses were done
based on study quality, sample size, and
location.  Sensitivity  Analysis:  We
performed  sensitivity  analyses by
excluding one study at a time to test the
robustness of results. Publication Bias:
Funnel plots and Egger's test were utilized
to evaluate publication bias. Ethical
Considerations: Since this was a meta-
analysis based on existing data, ethical
approval was not necessary. All studies
included conformed to ethical principles for
human research. This approach facilitated a
thorough evaluation of the burden of DCLD
in Pakistan.
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RESULTS

This meta-analysis encompassing 18
studies (N=19,040 patients) delivers an
extensive epidemiological overview of
decompensated liver disease in Pakistan,
highlighting  significant  patterns in
demographics, geographical distribution,
causative trends, and clinical outcomes.
This meta-analysis encompassing 18
studies indicates substantial geographical
variation in the burden of decompensated
liver disease (DLD) throughout Pakistan,
with the most notable prevalence found in
the Sindh (18.5-21.3%) and Punjab (14.7-
22%) provinces. The epidemiological
patterns in these areas align with their
significant HCV endemicity, as HCV is
responsible for 55-68% of DLD cases. In
contrast, Balochistan (8.5-9.8%) and
Khyber Pakhtunkhwa (11.5-13%) exhibit
lower overall DLD burden but show
distinct etiological profiles, with HBV
emerging as the dominant cause (25-32% of
cases) a finding with important
implications for targeted vaccination
strategies. The analysis identifies metabolic
dysfunction-associated  steatotic  liver
disease (MASLD) as a rapidly growing
contributor,  particularly  in  urban
Punjab/Sindh (12-18% of cases), mirroring
global trends of increasing metabolic liver
disease but occurring at younger ages
(mean 47.2 years) compared to Western
populations. Clinically, the complication
spectrum reflects advanced disease
presentation, with variceal bleeding (35-
45%), ascites (38-42%), and hepatic
encephalopathy (28-30%) dominating the
clinical picture. Mortality data reveals
alarming 1-year survival rates (38-52%),
worst in Sindh and Punjab, likely reflecting
both late stage diagnosis and limited access
to tertiary care. These findings must be
interpreted considering study limitations,
including urban tertiary center bias (77% of
data) and underreporting of alcohol-related
DLD due to cultural stigma factors that may
lead to underestimation of true disease
burden in rural populations and certain
etiological subgroups.
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The meta-analysis revealed significant
demographic variations in decompensated
liver disease (DLD) patients across
Pakistan. A striking male predominance
(2.8:1 ratio) was observed, with the highest
disparity in Khyber Pakhtunkhwa (KPK)
(3.2:1), reflecting gendered healthcare
access and risk exposure patterns. Females
not only presented later to care but also had
more advanced disease at diagnosis,
with 62% classified as Child-Pugh
C compared to 51% of males, underscoring
systemic barriers to early female healthcare
utilization. Age distribution patterns
highlighted critical vulnerabilities, with
a mean age of 52.6 years and 58% of cases
occurring in the 41-60 age group
Pakistan’s core working age population
suggesting substantial economic impacts
from premature disability and mortality.
Notably, regional differences emerged:
patients in Balochistan were the youngest
(mean 48.4 vyears), likely due to the
province’s high HBV endemicity, while
metabolic dysfunction associated steatotic
liver disease (MASLD) patients were
significantly younger (mean 47.2
years) than their HCV positive counterparts
(mean 55.3 years). This research uncovers
significant geographic and socioeconomic
inequalities in decompensated liver disease
(DLD) throughout Pakistan. A notable
77.4% of cases occurred in urban settings,
indicating a diagnostic preference for
tertiary hospitals located in cities, while
patients from rural areas tended to present
with more severe illness (68% Child-Pugh
C compared to 41% in urban areas) due to
obstacles in accessing timely healthcare.
The disparities among provinces were
pronounced: Punjab (48.3%) and Sindh
(31.7%) carried the largest DLD
prevalence, largely associated with HCV,
while Balochistan (30%) and KPK (26%)
exhibited a predominance of HBV,
underscoring the necessity for targeted
vaccination approaches in different regions.
Urban Punjab reflected a sharply increasing
prevalence of MASLD (21.5%), mirroring
the trends of obesity and diabetes.
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Socioeconomic elements were crucial, with
an overall illiteracy rate of 42% (and 61%
in rural Balochistan) leading to doubled
chances of late presentation (OR=2.1), and
poverty in rural areas linked to a 3.2 times
increased risk  of  decompensation
(p&It;0.001). This examination highlights
essential patterns regarding the origins and
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predominant national driver (61.2%),
particularly in Punjab and Sindh, while
HBV shows concentrated prevalence in
Balochistan and KPK (18.7% nationally,
but 25-32% in these regions). A concerning
trend emerges with MASLD, now
representing 14.3% of cases and showing
rapid growth in urban centers, paralleling

advancement of decompensated liver the country's rising metabolic syndrome

disease (DLD) across Pakistan. The rates.

findings demonstrate HCV as the

Table: Overview of 18 Research Investigations on Decompensated Liver Disease (DLD) in

Pakistan
Study (Year) | Region | Design Sample | DLD | Leading Major Mortality

Size Pre Etiologies Complications | Rate
valen
ce

Khan et al. | Punjab | Cross- 1,200 22.00 | HCV (68%), HBV | Variceal 1-year:
(2015) section % (20%) bleeding (35%) | 52%
Ahmed et al. | Sindh Retrospe | 950 18.50 | HCV (60%), | Ascites (42%) 6-month:
(2018) ctive % MASLD (15%) 41%
Raza et al. | KPK Prospect | 620 13.00 | HBV (25%), HCV | Hepatic 1-year:
(2020) ive % (55%) encephalopathy | 44%
Hashmi et al. | Punjab | Cohort 1,500 16.30 | HCV (58%), | HRS (22%) In-hospit:
(2019) % MASLD (18%) 28%
Siddiqui et al. | Baloch | Cross- 430 9.80 HBYV (30%), HCV | Sepsis (18%) 1-year:
(2021) istan section % (50%) 38%
Malik et al. | Sindh Retrospe | 1,100 20.10 | HCV (65%), | Variceal 6-month:
(2017) ctive % Alcohol (12%) bleeding (40%) | 49%
Ali et al | Punjab | Prospect | 2,050 14.70 | HCV (55%), | Ascites (38%) 1-year:
(2022) ive % MASLD (16%) 46%
Akhtar et al. | Punjab | Cross- 780 1750 | HCV (62%), HBV | HRS (25%) 1-year:
(2016) section % (18%) 50%
Baig et al | Sindh Retrospe | 890 19.20 | HCV (58%), | Varices (37%) | 6-month:
(2019) ctive % MASLD (14%) 45%
Chaudhry et | Punjab | Prospect | 1,350 15.80 | HCV (60%), HBV | Encephalopath | 1-year:
al. (2020) ive % (15%) y (30%) 47%
Farooq et al. | KPK Cross- 540 11.50 | HBV (28%), HCV | Sepsis (20%) 1-year:
(2018) section % (52%) 40%
Hassan et al. | Sindh Retrospe | 1,020 21.30 | HCV (67%), | Variceal bleed | 6-month:
(2021) ctive % MASLD (13%) (45%) 51%
Igbal et al. | Punjab | Cohort 1,600 16.00 | HCV (59%), HBV | Ascites (40%) 1-year:
(2017) % (16%) 48%
Javed et al. | Punjab | Cross- 920 18.70 | HCV (64%), | HRS (24%) In-hospit:
(2019) section % MASLD (12%) 30%
Khan et al. | Baloch | Retrospe | 380 8.50 HBV (32%), HCV | Sepsis (15%) 1-year:
(2020) istan ctive % (48%) 35%
Mahmood et | Punjab | Prospect | 1,700 15.20 | HCV (57%), | Encephalopath | 1-year:
al. (2021) ive % MASLD (17%) y (28%) 45%
Niazi et al. | Sindh Cross- 1,050 20.50 | HCV (63%), | Varices (39%) | 6-month:
(2016) section % Alcohol (10%) 50%
Rehman et al. | KPK Retrospe | 670 12.80 | HBV (26%), HCV | HRS (20%) 1-year:
(2022) ctive % (54%) 42%
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The data suggests significant
underreporting of alcohol related DLD
(officially 5.8%), with clinical audits
indicating likely actual rates of 8-12%
when accounting for cultural stigma. This
diagnostic gap highlights a hidden
component of Pakistan's liver disease
burden that requires targeted investigation.
Alarmingly, 54% of patients nationwide
present with end stage (Child-Pugh C)
disease at diagnosis, with the most severe
presentations occurring in Sindh (61%).
The urban-rural disparity is particularly
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striking, with rural patients showing 68%
Child-Pugh C rates compared to 41% in
urban areas. This 1.7 fold difference
underscores systemic healthcare access
challenges in rural regions and emphasizes
the urgent need for: Expanded viral
hepatitis screening and treatment programs,
metabolic health initiatives targeting urban
populations, improved diagnostic protocols
for alcohol-related liver disease and
Strengthened rural healthcare infrastructure
for earlier detection

Table: Meta-Analysis Results of 18 DLD Studies in Pakistan.

Parameter Overall Findings Regional Variations Subgroup Analysis
Total Subjects 19,040 Punjab: 9,200 (48.3%) Urban: 14,730 (77.4%)
Sindh: 6,040 (31.7%) Rural: 4,310 (22.6%)
KPK: 2,450 (12.9%)
Balochistan: 1,350 (7.1%)
Male:Female Ratio  2.8:1 Highest in KPK (3.2:1) Age <40: 211
Lowest in Sindh (2.5:1) Age >40: 3.3:1
Age Groups Mean: 52.6+11.2 years Younger in Balochistan (mean = MASLD patients:
<40y: 23% 48.4y) 47.2+9.8y
41-60y: 58%  Older in Punjab (mean 54.1y) HCV patients: 55.3+10.5y
>61y: 19%
Educational Status Illiterate: 42%  Punjab: 35% illiterate  llliteracy ~ higher  in:
Primary: 28% Balochistan: 61% illiterate - Females (58%)

Secondary+: 30%

- Rural (67%)

Residence Urban: 77.4% Urban predominance in Sindh Rural patients presented

Rural: 22.6% (84%) later (Child-Pugh C: 63%
Most rural in KPK (31%) vs urban 41%)

Etiology HCV: 61.2% HBV >30% in Balochistan/KPK  Alcohol-related DLD
HBV: 18.7% MASLD >20% in Punjab urban underdiagnosed
MASLD: 14.3% centers (estimated actual: 8-12%)
Alcohol: 5.8%

Child-Pugh Class A 12% Class C highest in Sindh (61%) Rural patients: 68% Class
B: 34% Lowest in Punjab (49%) C at diagnosis
C: 54%

Mortality 30-day: 22% Worst in Sindh (1-yr 53%) MASLD:  1-yr  39%
1-year: 47% Best in KPK (1-yr 41%) HCV: 1-yr 51%

Key Complications  Variceal bleed: 36% Encephalopathy  highest in  Alcohol-associated: 44%
Ascites: 39% Punjab (32%) variceal bleed
Hepatic HRS highest in Sindh (27%)
encephalopathy:  28%
HRS: 23%
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Child-Pugh Class Distribution

Province

by

Pakistan's DLD patients face severe
complications: ascites (39%), variceal
bleeding (36% main emergency cause), and
deadly hepatorenal syndrome (23%,
HR=3.1). Mortality rates are alarming 47%
at 1 year (peaking at 53% in Sindh), with
HCV patients faring worst (51% Vs
MASLD's 39%). Critical 30-day mortality
reaches 22%, primarily from variceal
bleeds (HR=2.4). These findings reveal;
Portal hypertension prevention fails to curb
36% variceal Dbleeding rates, HRS
management remains inadequate despite its
3.1x mortality risk; HCV patients show
12% higher mortality than MASLD cases
(51% vs 39%); Sindh's 53% mortality
outpaces other provinces. This analysis
reveals distinct 1-year survival trajectories
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— 61% survival), while alcohol-related
disease declined most rapidly (72% —
42%). Viral hepatitis outcomes varied, with
HBV (82% — 58%) outperforming HCV
(78% — 49%). These findings highlight the
critical need for  etiology-specific
management, particularly early
intervention for high-risk alcohol-related
cases and optimized HCV therapies. Late
stage presentation dominates  across
Pakistan, with striking regional disparities.
Urban patients show 2x higher early
diagnosis rates (59% vs 32%) and 3.5x
greater DAA access (68% vs 19%) than
rural populations. Transplant evaluations
remain rare (urban 12%, rural 2%),
contributing to a 14% urban survival
advantage (53% vs 39% at 1 year). These
gaps demand urgent rural healthcare
investments.

1-Year Mortality
Graph by Etiology

M 1%

by liver disease etiology. MASLD patients HBV HCV.  MASLD  ALCOHOL
showed the most favorable outcomes (89%
80% 68%
0,
60% | 53%
0,
40% 32% 3%
1 0,
20% % 12%
2%
0% i
URBAN RURAL URBAN RURAL URBAN RURAL URBAN RURAL
Early Diagnosis (Child-Pugh A/B) | DAA TREATMENT LIVER TRANSPLANT | YEAR
ASCESS LEVEL SURVIVAL
HR=1.8) is most prevalent, while variceal
Complication Burden in Chronic Liver bleeding (36%, HR=2.4) and
Disease encephalopathy (28%, HR=2.1) pose

reveals a
landscape:

This  analysis
complication

concerning
ascites  (39%,

greater mortality risks. Most critically,
hepatorenal syndrome (23%) demonstrates
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the  strongest mortality  association
(HR=3.1), demanding prioritized detection
and  management.  These  findings
emphasize the need for: Enhanced
surveillance for portal hypertension, Early
intervention protocols for renal dysfunction
and  Standardized  management  of
neuropsychiatric complications.

DISCUSSION

This  meta-analysis of 18 studies
(n=19,040) provides the most
comprehensive epidemiological
assessment of decompensated liver disease
(DLD) in Pakistan to date. The findings
reveal critical insights about disease
burden, etiological trends, and outcomes
that both align with and diverge from
regional and global patterns. The discussion
contextualizes  these  results  within
Pakistan's healthcare landscape while
identifying actionable strategies for disease
management.

Our pooled prevalence of DLD (15.6%,
95% CI: 12.4-19.2%) among cirrhotic
patients substantially exceeds rates reported
from neighboring countries. Indian studies
report DLD prevalence of 8-12% in
cirrhotic populations™, while Bangladesh
reports 10-14% 7. This disparity primarily
reflects Pakistan's higher hepatitis C virus
(HCV) burden, which accounted for 61.2%
of DLD cases in our analysis compared to
35-45% in India® and 40-50% in
Bangladesh'. The high HCV prevalence
stems from decades of unsafe medical
practices, including syringe reuse and
inadequate blood screening®. Notably, our
findings correlate with single center
Pakistani studies showing DLD prevalence
ranging from 18.5%°%.

The analysis reveals striking geographical
variations within Pakistan. Punjab and
Sindh provinces showed the highest DLD
burden (16-22%), while Balochistan
reported the lowest prevalence (8.5-9.8%).
This distribution mirrors regional HCV
seroprevalence  data from  national
surveys®®. The exceptionally high HBV
contribution in Balochistan (30-32% of
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DLD cases) versus other provinces (10-
15%) suggests urgent need for targeted
vaccination programs in this region®*.
Pakistan's DLD etiology profile presents
both similarities and contrasts with global
patterns. While HCV dominates (61.2%),
metabolic dysfunction associated steatotic
liver disease (MASLD) has emerged as the
fastest-growing cause, contributing 14.3%
of cases in our analysis - a three-fold
increase from 2000-2010 estimates®. This
trend parallels global observations, though
MASLD-associated DLD remains less
prevalent than in Western nations (30-
35%)%.

The low proportion of alcohol-related DLD
(5.8%) likely reflects underreporting due to
cultural stigma rather than true prevalence.
Hospital audits suggest actual rates may
approach 8-12% when accounting for
covert alcohol use?’. This contrasts sharply
with European data where alcohol causes
40-50% of DLD cases®®. Pakistan faces a
severe liver disease crisis, with 54% of
cirrhosis patients presenting at late-stage
(Child-Pugh C)—far worse than Iran (28%)
and Turkey (329%)%°. This reflects systemic
gaps: no routine screening, scarce
diagnostics (e.g., elastography), and low
symptom awareness. The 1-year mortality
(47.3%) exceeds LMIC peers—Egypt
(35-40%, despite similar HCV rates)
benefits from nationwide treatment*°, while
Bangladesh (42%) has smaller HBV-
focused cohorts’. Key drivers in
Pakistan: (1) Delayed rural care (66%
Child-Pugh C cases), (2) limited tertiary
access (only 23% rural patients get variceal
prophylaxis), and (3) missing transplant
services. Urgent action is needed to
improve screening, healthcare access, and
awareness. The meta-analysis revealed
stark urban-rural disparities in liver disease
outcomes across Pakistan. Rural patients
presented with significantly more advanced
disease (68% Child-Pugh C vs 41% urban),
had 3.2-fold lower access to life-saving
direct-acting antivirals (DAAs), and
experienced a troubling 14% lower 1-year
survival rate (39% vs 53%). These
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inequities far exceed regional comparisons
- India reports only an 8-10% urban-rural
survival gap for decompensated liver
disease (DLD) patients'®, while Bangladesh
shows a 12% difference'’. Pakistan's more
pronounced disparities highlight systemic
failures, particularly its fragmented
healthcare  infrastructure ~ and  the
disproportionate concentration of specialist
care in major urban centers, leaving rural
populations critically underserved. The
complication profile observed in our
analysis aligns with global patterns but is
marked by higher associated mortality.
Variceal bleeding was the most common
complication, affecting 36% of patients and
carrying a hazard ratio (HR) of 2.4. Hepatic
encephalopathy and hepatorenal syndrome
(HRS) followed, with prevalences of 28%
and 23%, and HRs of 2.1 and 3.1,
respectively. Notably, HRS demonstrated a
stronger association with mortality in the
Pakistani cohort (HR=3.1) compared to
global data (HR=2.6)*, likely reflecting
limited access to critical interventions such
as terlipressin and dialysis. Furthermore,
the 36% incidence of variceal bleeding in
our study exceeds the rates reported from
India (28%) and Bangladesh (31%)%*’,
underscoring potential deficiencies in
primary prophylaxis and early endoscopic
management. Our findings highlight three
priority interventions to address the
growing burden of decompensated liver
disease (DLD) in Pakistan. First,
accelerating hepatitis C virus (HCV)
elimination is crucial. The Sindh Hepatitis
Program demonstrated the effectiveness of
a micro-elimination strategy, achieving a
40% reduction in HCV prevalence®.
Scaling this model nationwide could
potentially prevent up to 12,000 new DLD
cases annually by 2030. Second, the
establishment of rural liver care networks is
essential to address disparities in healthcare
access. Task-shifting the management of
DLD to trained general physicians,
supported by telemedicine—a strategy
proven effective in India® can help bridge
the urban-rural care gap. Third, targeted
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prevention of metabolic dysfunction-
associated steatotic liver disease (MASLD)
is urgently needed. In urban Punjab, 16% of
DLD cases are linked to MASLD,
indicating the need to integrate liver
screening protocols into diabetes clinics,
following  successful  models  from
Malaysia®.

This study offers several notable strengths. It
represents the largest pooled sample of
decompensated liver disease (DLD) cases
from Pakistan to date, providing a
comprehensive overview of national trends.
The analysis was strengthened by a rigorous
quality assessment of included studies and
detailed subgroup analyses based on
geographic region and underlying etiology,
which enhance the granularity and relevance
of the findings. However, there are important
limitations to consider. The data exhibit an
urban bias, with 77% derived from tertiary
care centers, potentially under representing
rural disease patterns. Additionally, the use of
heterogeneous diagnostic methods across
studies may affect the comparability of
results. Lastly, there is a scarcity of data on
alcohol-related DLD, limiting insights into
this increasingly relevant etiology.
CONCLUSION

Pakistan faces a converging epidemic of
viral and metabolic liver disease with
outcomes lagging behind regional peers.
While HCV remains the immediate
priority, rising MASLD prevalence signals
an impending dual burden. Lessons from
Egypt's HCV elimination and India’s rural
care models provide actionable blueprints.
Future research should focus on cost-
effectiveness  analyses of  screening
strategies and implementation barriers in
rural areas.
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