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Background: Liver cirrhosis is a chronic, progressive liver condition marked by fibrosis and
irreversible structural damage that can lead to significant morbidity and mortality. The use of non-
prescribed medications, over-the-counter drugs, and herbal products can contribute to drug-
induced liver injury and may worsen hepatic damage. This study aimed to examine the relationship
between medication use, self-medication practices, and morphological changes in patients with
liver cirrhosis.

Methodology: A cross-sectional clinical study was conducted among 250 patients with confirmed
liver cirrhosis attending a tertiary care hospital. Data regarding demographic characteristics,
medication history, self-medication practices, and clinical findings were collected using a
structured questionnaire. Radiological assessment was performed using abdominal ultrasonography
to evaluate liver morphology, portal hypertension, splenomegaly, ascites, and regenerative
nodules. Statistical analysis was conducted using SPSS version 22.0, with p-values <0.05 considered
statistically significant.

Results: Among the participants, 68.4% reported self-medication practices. The most commonly
used medications were NSAIDs, analgesics, antibiotics, and herbal remedies. Radiological findings
revealed surface nodularity (82.8%), splenomegaly (65.2%), portal hypertension (62.0%), ascites
(58.4%).

Conclusion: Self-medication and prolonged exposure to potentially hepatotoxic drugs are
significantly associated with adverse morphological changes in liver cirrhosis. The findings
emphasize the importance of rational drug use, patient education, and regular medical supervision
to prevent disease progression and improve clinical outcomes in cirrhotic patients.

Keywords: L Iver Cirrhosis, Self-Medication, Drug Exposure, Hepatotoxicity, Morphological Changes,
Liver Fibrosis, Portal Hypertension.

INTRODUCTION

Liver cirrhosis is a chronic, progressive, and
irreversible disease characterized by diffuse
hepatic  fibrosis, regenerative nodule
formation, and distortion of normal liver
architecture. It represents the final common
pathway of various chronic liver diseases and
remains a major cause of morbidity and
mortality worldwide [1-3]. According to the
World Health Organization, liver diseases
account for more than two million deaths
annually, with cirrhosis contributing
significantly to global healthcare burdens [4].
The disease develops gradually following

persistent hepatic injury caused by chronic
viral hepatitis, excessive alcohol consumption,
non-alcoholic fatty liver disease (NAFLD),
autoimmune hepatitis, metabolic disorders and
exposure to hepatotoxic agents [5,6].

The progression of cirrhosis results in
profound structural and functional changes
within the liver. Morphological alterations such
as surface nodularity, hepatic atrophy,
regenerative nodules, portal hypertension,
splenomegaly and ascites are common
manifestations that can be detected through
radiological imaging [7-9]. Ultrasonography,
computed tomography (CT), and magnetic
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resonance imaging (MRI) are valuable
diagnostic tools for assessing disease severity,
monitoring  progression, and identifying
complications [10]. These radiological findings
provide objective evidence of hepatic damage
and are closely associated with clinical
outcomes.

Drug-induced liver injury (DILI) has emerged
as an increasingly important contributor to
chronic liver disease progression. The liver
serves as the primary organ responsible for
drug metabolism and detoxification, making it
particularly  susceptible to toxic injury.
Numerous prescription medications, over-the-
counter drugs, herbal remedies, and dietary
supplements have been implicated in hepatic
toxicity [11,12]. Repeated exposure to
potentially hepatotoxic substances may
accelerate fibrosis progression and worsen
underlying liver disease.

Self-medication has become increasingly
common worldwide due to easy availability of
medications, financial constraints, limited
healthcare access and widespread
misinformation through social media and
informal networks [13]. Although self-
medication may provide temporary relief of
symptoms, inappropriate use of medications
can lead to serious health consequences
including adverse drug reactions, antimicrobial
resistance, organ toxicity, and delayed
diagnosis of underlying diseases.

Patients with liver cirrhosis are particularly
vulnerable to the harmful effects of self-
medication. Impaired hepatic function alters
drug metabolism, reduces clearance, and
increases susceptibility to toxic metabolites.
Even medications considered safe in healthy
individuals may precipitate hepatic
decompensation among cirrhotic patients [14-
16]. Commonly self-administered drugs such
as non-steroidal anti-inflammatory drugs
(NSAIDs), analgesics, antibiotics and herbal
products have been associated with
hepatotoxicity, gastrointestinal bleeding, renal
dysfunction, and worsening portal
hypertension.

Several studies have highlighted the increasing
prevalence of self-medication among patients
with chronic diseases. Research conducted in
developing countries reported self-medication
rates ranging from 40% to 80%, with
analgesics, antibiotics, and herbal remedies
being the most frequently used substances.
Previous investigations have also
demonstrated associations between
inappropriate medication use and deterioration

of liver function, increased hospitalization
rates, and poorer clinical outcomes among
patients with chronic liver disease. [17]
However, limited studies have specifically
examined the relationship between self-
medication practices and radiologically
detectable morphological changes in cirrhotic
patients. Understanding patterns of drug
exposure and their influence on liver
morphology is essential for developing
preventive strategies and improving disease
management. Identification of maodifiable
behavioral factors such as self-medication may
provide opportunities for early intervention
and patient education.

Therefore, the present study aimed to assess
drug exposure and self-medication practices
among patients with liver cirrhosis and
evaluate their association with clinical severity
and morphological liver changes identified
through radiological imaging.

METHODOLOGY

A cross-sectional clinical study was conducted
over a period of one year following approval
from the ethical review committee of Jinnah
Postgraduate Medical Centre among patients
diagnosed with liver cirrhosis attending the
Department  of  Gastroenterology  and
Hepatology. The study population comprised
adult patients aged 18 years and above with
cirrhosis confirmed by clinical, laboratory and
radiological findings.

Data was collected through structured
interviews and clinical evaluation after
obtaining informed consent. Demaographic
information recorded included age, gender,
educational status, occupation, socioeconomic
status, and residence. Drug exposure over the
preceding 12 months was assessed in detail,
covering prescription medications, over-the-
counter drugs, herbal and traditional
remedies, analgesics, antibiotics and NSAIDs
along with the duration and frequency of use.
Self-medication practices were also explored
by asking participants about the frequency of
self-medication, sources of drug information,
reasons for self-medicating, awareness of drug
side effects and any prior consultation with
healthcare professionals.

Clinical assessment included the duration and
etiology of liver disease, Child-Pugh
classification and the presence of
complications such as ascites, portal
hypertension, hepatic encephalopathy and
variceal bleeding. Radiological assessment
involved review of abdominal ultrasonography
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and available CT findings, with morphological
liver changes evaluated for liver size, surface
nodularity, hepatic atrophy, regenerative
nodules, splenomegaly, ascites, portal vein
diameter and evidence of portal hypertension.

Ethical Considerations

Ethical approval was obtained from the
Institutional Review Board (IRB) from JPMC.
Written informed consent was obtained from
all  participants prior to enrollment.
Confidentiality and anonymity of participant
information were strictly maintained
throughout the study.

Statistical Analysis

Data was entered and analyzed using SPSS
version 22.0. Descriptive statistics were used
to summarize demographic characteristics,
clinical findings, self-medication practices, and
drug exposure patterns. Continuous variables
were presented as mean * standard deviation,
while categorical variables were presented as
frequencies and percentages.

Chi-square tests were used to determine
associations between self-medication practices
and categorical morphological changes
observed in cirrhotic patients. Multivariate
logistic regression analysis was performed to
identify independent predictors of advanced
morphological liver changes after adjusting for
potential confounders including age, gender,
duration of liver disease, alcohol consumption,
and comorbid conditions. Odds ratios (ORs)
with 95% confidence intervals (CIs) were
calculated. A p-value of less than 0.05 was
considered statistically significant.

RESULTS

A total of 250 patients with clinically and
radiologically confirmed liver cirrhosis were
included in the study. The mean age of
participants was 52.6 + 11.4 years, with the
majority being males (61.2%) and belonging
to lower socioeconomic backgrounds (57.6%).
Most participants had limited formal education,
and a substantial proportion resided in urban
and peri-urban areas

Gender Distribution

H Male

B Female

Figure 1 Showed the Gender Distribution of Participants

Where access to over-the-counter medications
and traditional remedies was readily available.
The duration of self-medication was positively

months demonstrated significantly greater
rates of liver-related complications compared
with those using medications occasionally or

associated with disease severity. Patients under physician supervision.
reporting medication use for more than six
Table 1. Demographic Characteristics of Study Participants (n=250)
Variable Frequency (%)
Age <40 years 38 (15.2)
40-59 years 142 (56.8)
>60 years 70 (28.0)
Low Socioeconomic Status 144 (57.6)
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Middle Socioeconomic Status

78 (31.2)

High Socioeconomic Status

28 (11.2)

The study included 250 patients with liver
cirrhosis. Most participants belonged to the
40-59-year age group (56.8%), while males
constituted nearly two-thirds of the study
population (61.2%). A majority resided in

Table 2. Patterns of Drug Ex

urban settings and belonged to lower
socioeconomic groups, indicating increased
vulnerability to unsupervised medication use
and limited healthcare access.

posure among Cirrhotic Patients

Drug Category Frequency (%)
NSAIDs 122 (48.8)
Analgesics 110 (44.0)
Antibiotics 89 (35.6)
Herbal Medicines 73 (29.2)
Vitamin Supplements 66 (26.4)
Traditional Remedies 54 (21.6)
Antacids 49 (19.6)
Steroids 18 (7.2)

NSAIDs represented the most commonly used
medication category (48.8%), followed by
analgesics (44.0%) and antibiotics (35.6%).
Nearly one-third of participants reported using
herbal medicines, highlighting the widespread
use of alternative therapies among cirrhotic
patients despite limited evidence regarding
their safety. Self-medication was highly
prevalent, reported by 68.4% of participants.
Most patients lacked awareness regarding
potential medication-related liver injury.
Informal sources of information, including
family members and social media, were
frequently utilized, whereas professional
medical consultation was comparatively
limited.

Chronic viral hepatitis was identified as the
leading cause of cirrhosis (46.8%), followed

by NAFLD and alcohol-related liver disease.
Splenomegaly and ascites were the most
common clinical manifestations, reflecting
advanced portal hypertension and hepatic
dysfunction.

Patients practicing self-medication
demonstrated significantly higher rates of
advanced morphological abnormalities.
Hepatic  atrophy, portal hypertension,
regenerative nodules, and splenomegaly were
substantially more common among self-
medicating individuals, suggesting a possible
role of inappropriate drug exposure in disease
progression. Abdominal ultrasonography and

radiological assessment demonstrated
substantial  structural liver abnormalities
among cirrhotic patients.

Table 3 Showed the Common Morphological Findings of Participants

Morphological Finding Frequency (%)
Surface nodularity 82.8
Splenomegaly 65.2
Portal hypertension 62.0
Ascites 58.4
Hepatic atrophy 41.6
Regenerative nodules 37.2
Enlarged portal vein diameter 54.8

Patients with  frequent  self-medication
practices exhibited a significantly higher
prevalence of advanced morphological
abnormalities compared with patients who did
not self-medicate.

Hepatic atrophy was observed in 52.6% of
self-medicating patients compared to 26.6%

among non-self-medicating individuals (p =
0.002). Similarly, portal hypertension was
significantly more prevalent among self-
medication users (70.2% vs. 45.5%; p =
0.001).
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Table 4. Child-Pugh Classification of Study Participants

Child-Pugh Class Frequency (%)
Class A 78 (31.2)
Class B 109 (43.6)
Class C 63 (25.2)

Long-term NSAID exposure demonstrated a
statistically significant association with hepatic
atrophy, portal hypertension, and worsening
Child-Pugh  scores.  Similarly, repeated
antibiotic use without prescription was

associated with increased rates of ascites and
hepatic decompensation. Multivariate logistic
regression  analysis  identified several
independent predictors of  advanced
morphological changes.

Table 5. Multivariate Logistic Regression Analysis for Advanced Morphological Changes

Predictor Odds Ratio (OR) 95% CI p-value

Frequent self-medication 2.41 1.42-4.08 0.001
NSAID use 2.18 1.31-3.64 0.003

Herbal medicine use 1.96 1.11-3.45 0.019
Duration of cirrhosis >5 years 2.85 1.644.92 <0.001
Child-Pugh Class C 3.24 1.82-5.76 <0.001

After adjustment for age, gender,
socioeconomic status, and underlying liver
disease etiology, self-medication remained a
significant independent predictor of adverse
liver morphology.

These findings suggested that inappropriate
medication exposure contributes significantly
to progression of structural liver damage
among cirrhotic patients.

DISCUSSION

The present study investigated the association
between drug exposure, self-medication
practices, and morphological changes in
patients with liver cirrhosis. The findings
demonstrated a high prevalence of self-
medication among cirrhotic patients and
revealed significant associations between
unsupervised medication use and advanced
structural liver abnormalities [18].

The prevalence of self-medication in the
current study (68.4%) is consistent with
previous studies conducted in developing
countries where over-the-counter drug
accessibility remains largely unrestricted. Many
studies reported that  self-medication
prevalence ranging from 45-75% among
patients with chronic illnesses[19,20]. Similar
findings have been reported in Asian and
Middle Eastern populations where healthcare
access barriers and economic limitations
encourage self-directed medication use.

The widespread use of NSAIDs observed in
the present study is particularly concerning.
NSAIDs are recognized contributors to hepatic
decompensation  because  they inhibit

prostaglandin  synthesis, impair  renal
perfusion, and exacerbate portal hypertension
[21-23]. Our finding that NSAID users had
significantly higher rates of hepatic atrophy
and portal hypertension aligns with studies
conducted by researchers such as Vicente
Arroyo, who demonstrated increased morbidity
among cirrhotic patients exposed to NSAIDs.
Our findings are consistent with studies
reporting widespread self-medication among
patients with chronic diseases. A study
reported that limited awareness regarding
medication-related risks contributes
substantially to inappropriate drug
consumption and adverse health outcomes
[24, 25].

The high prevalence of NSAID use observed in
the present study is concerning because these
medications are known to impair renal
function, worsen portal hypertension and
increase bleeding risks in cirrhotic patients.
Previous investigations have demonstrated
that NSAID exposure is associated with
accelerated hepatic decompensation and
poorer clinical outcomes [26].

The significant association between herbal
medicine use and morphological liver
deterioration observed in our study is
supported by growing evidence linking herbal
and traditional remedies to hepatotoxicity.
Several herbal compounds contain potentially
toxic alkaloids and contaminants capable of
inducing chronic hepatic inflammation and
fibrosis progression [27].

The observed increase in hepatic atrophy,
portal hypertension and splenomegaly among
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self-medicating individuals suggested that
repeated exposure to hepatotoxic substances
contribute to worsening structural liver
damage. Similar findings have been reported
in studies investigating drug-induced liver
injury among patients with chronic liver
disease.

The results also emphasize the need for
improved  patient  education  regarding
medication safety. Many participants lacked
awareness of the potential consequences of
unsupervised drug use, highlighting
deficiencies in healthcare counseling and
public health awareness programs.

The strengths of this study include
comprehensive  clinical and radiological
assessment of liver morphology and evaluation
of multiple forms of drug exposure. However,
several limitations should be acknowledged.
Future prospective studies are recommended
to establish temporal relationships between
drug exposure and progression of cirrhotic
changes.

The significant association between herbal
medicine use and worsening liver morphology
observed in our study is supported by
numerous reports on herb-induced liver injury.
Previous investigations have shown that many
traditional and herbal preparations contain
hepatotoxic compounds, heavy metals,
pesticides, or undeclared pharmaceutical
substances capable of inducing chronic hepatic
inflammation.  Studies have repeatedly
demonstrated a relationship between herbal
medication use and progression of liver
fibrosis [28].

Our study also demonstrated that self-
medication was associated with increased
frequencies of regenerative nodules and
hepatic atrophy. These findings are biologically
plausible because repeated exposure to
hepatotoxic substances can induce chronic
oxidative stress, mitochondrial dysfunction,
and inflammatory responses that accelerate
fibrosis progression [29]. Experimental studies
have shown that oxidative injury promotes an
activation of hepatic stellate cells, leading to
excessive collagen deposition and structural
distortion of hepatic architecture.

The association between antibiotic misuse and
worsening liver outcomes observed in the
present study has also been reported
previously. Several antibiotics, particularly
when used repeatedly without monitoring, are
known to cause idiosyncratic drug-induced
liver injury. Research by the Drug-Induced

Liver Injury Network has identified antibiotics
as one of the leading causes of drug-induced
liver injury worldwide. Such injury may further
compromise hepatic reserve in patients with
pre-existing cirrhosis.

The radiological findings observed in our study
are comparable to those reported in previous
imaging studies of cirrhosis.  Surface
nodularity,  splenomegaly, portal vein
enlargement, and regenerative nodules are
well-established indicators of advanced chronic
liver disease [30]. The significantly greater
prevalence of these findings among self-
medicating patients suggests that medication-
related hepatotoxicity may contribute to
accelerated disease progression.

Our multivariate analysis identified frequent
self-medication as an independent predictor of
advanced liver morphological changes even
after controlling for confounding variables.
This finding highlights the importance of
behavioral and healthcare-related factors in
the progression of chronic liver disease.
Similar conclusions were reported by several
international studies investigating medication
adherence and disease progression among
patients with chronic hepatic disorders.

From a public health perspective, these
findings have important implications. Many
patients with chronic liver disease remain
unaware of the dangers associated with
unsupervised medication use. Lack of patient
education, easy access to medications, and
inadequate regulation of herbal products may
increase the risk of avoidable liver injury.
Educational interventions targeting patients
with chronic liver disease may substantially
reduce harmful drug exposure and improve
clinical outcomes.

The strengths of the present study include
comprehensive assessment of medication
exposure, clinical evaluation, and radiological
characterization of liver morphology. The
inclusion of multiple drug categories allowed a
detailed analysis of various self-medication
patterns.

The  cross-sectional design precludes
establishing causality between self-medication
and liver damage. Self-reported medication
histories may introduce recall bias, and some
participants may have underreported drug
use. Additionally, dosage and cumulative
exposure could not be precisely quantified for
all medications.

Despite these limitations, the study provides
valuable evidence suggesting that self-
medication and inappropriate drug exposure
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may contribute significantly to structural liver
deterioration in cirrhotic patients. Future
longitudinal studies are needed to establish
temporal relationships and further clarify the
mechanisms through which medication misuse
influences cirrhosis progression.

CONCLUSION

The study concluded that a significant
association between self-medication practices,
exposure to potentially hepatotoxic
medications and adverse morphological
changes in patients with liver cirrhosis.
Frequent use of NSAIDs, antibiotics and herbal
preparations was associated with increased
rates of hepatic atrophy, portal hypertension,
splenomegaly and other indicators of
advanced liver disease. These findings
highlighted the importance of patient
education, medication monitoring and stricter
regulation of over-the-counter drug use
among individuals with chronic liver disease.
Targeted public health interventions and
clinician-led counseling may help reduce
preventable liver damage and improve
outcomes among cirrhotic patients.
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