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ABSTRACT

Background: Hepatic encephalopathy (HE) is a serious neuropsychiatric complication of liver cirrhosis associated with
significant morbidity and mortality. Early identification of precipitating factors is essential for timely management and
improved clinical outcomes.

Methods: A hospital-based cross-sectional observational study was conducted among 110 patients with cirrhosis of
liver presenting with hepatic encephalopathy at a tertiary care teaching hospital. Clinical history, physical examination,
laboratory investigations, and radiological evaluation were performed to identify precipitating factors. Hepatic
encephalopathy was graded using the West Haven classification, while liver disease severity was assessed using the
Child-Pugh score. PHES and Stroop tests were performed in eligible patients. Clinical outcomes, including recovery
and mortality, were analyzed.

Results: Most patients were middle-aged males with alcohol-related cirrhosis. Grade Il hepatic encephalopathy and
Child-Pugh class C were the most common presentations. Asterixis, icterus, and ascites were frequent clinical findings.
At least one precipitating factor was identified in most patients, with constipation, infections, upper gastrointestinal
bleeding, electrolyte imbalance, vomiting/diarrhoea, and acute kidney injury being the commonest. Neuropsychometric
abnormalities were frequently detected. Higher grades of hepatic encephalopathy and advanced Child-Pugh class were
significantly associated with poorer outcomes and increased mortality.

Conclusions: Hepatic encephalopathy is commonly precipitated by identifiable and potentially reversible factors. Early
recognition and prompt correction of these factors, together with timely assessment of disease severity, are essential to
improve prognosis and reduce morbidity and mortality in patients with liver cirrhosis.

Keywords: Child-Pugh class, Gastrointestinal bleeding, Hepatic encephalopathy, Infection, Liver cirrhosis,
Precipitating factors, West Haven grading

INTRODUCTION morbidity and mortality.® It is characterized by diffuse

hepatic fibrosis, regenerative nodules, distortion of hepatic
Liver cirrhosis represents the final common pathway of archlt_ectl;re, and progressive deterioration of liver
chronic liver injury and remains a major cause of global function.? Chronic liver disease and cirrhosis are
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increasingly prevalent worldwide due to alcohol abuse,
viral  hepatitis, and metabolic liver disease.®
Decompensated  cirrhosis  commonly  leads to
complications such as ascites, variceal bleeding,
spontaneous bacterial peritonitis, hepatorenal syndrome,
and hepatic encephalopathy (HE).*

Hepatic encephalopathy is a complex neuropsychiatric
syndrome occurring in patients with advanced liver
dysfunction and portal-systemic shunting.® It presents with
a wide spectrum of neurological abnormalities ranging
from subtle cognitive dysfunction and behavioral changes
to severe confusion, stupor, and coma.® Overt HE develops
in approximately 30-45% of patients with cirrhosis, while
minimal or covert HE may occur in an even larger
proportion of patients.” HE significantly increases
hospitalization rates, impairs quality of life, and is
associated with substantial morbidity and mortality.®

The pathogenesis of HE is multifactorial, with ammonia
playing a central role in disease development through
astrocyte dysfunction, oxidative stress, and altered
neurotransmission.® Other mechanisms including systemic
inflammation, altered gut microbiota, electrolyte
imbalance, and renal dysfunction also contribute to the
development and progression of HE.

HE is commonly precipitated by identifiable and
potentially reversible clinical factors.!! Gastrointestinal
bleeding is one of the most important precipitating factors
because it increases intestinal ammonia production
through digestion of blood proteins.*? Constipation
contributes to prolonged intestinal ammonia absorption,
while infections such as spontaneous bacterial peritonitis,
urinary tract infection, pneumonia, and sepsis worsen
systemic inflammation and hepatic dysfunction.!®
Electrolyte disturbances including hyponatremia and
hypokalemia, dehydration, excessive diuretic use, renal
dysfunction, vomiting, diarrhea, sedative medications, and
large-volume paracentesis are also recognized triggers of
HE.4

Several studies have demonstrated that precipitating
factors can be identified in the majority of patients with
overt hepatic encephalopathy.®>" The coexistence of
multiple precipitating factors has been associated with
severe encephalopathy, prolonged hospitalization,
recurrent episodes, and increased mortality.'® Early
identification and prompt correction of these factors
therefore form the cornerstone of HE management and
may significantly improve patient outcomes.*°

Alcohol-related liver disease remains one of the leading
causes of cirrhosis and HE, particularly in developing
countries.?’ Previous Indian and international studies have
consistently reported alcohol as the predominant etiology
among hospitalized HE patients.?:?> Advanced Child-
Pugh class and higher grades of HE have also been
associated with poorer prognosis and increased
mortality.?3

Neuropsychometric assessment tools such as the
Portosystemic Encephalopathy Syndrome (PHES) test and
Stroop test are increasingly used for identification of
minimal and covert hepatic encephalopathy.?* Early
detection of subtle cognitive dysfunction may facilitate
timely therapeutic intervention and reduce progression to
overt HE and its associated complications.?

Despite  increasing awareness regarding hepatic
encephalopathy, limited regional data are available
regarding the complete clinical spectrum of precipitating
factors and their association with disease severity and
clinical outcomes in tertiary care settings.?® Variability in
etiological factors, healthcare access, and treatment
practices across different populations necessitates further
local epidemiological evaluation.

In this context, the present study was undertaken to
evaluate the clinical spectrum of precipitating factors of
hepatic encephalopathy in patients with liver cirrhosis and
to assess their association with severity of encephalopathy,
underlying liver dysfunction, and clinical outcomes in a
tertiary care teaching hospital.

METHODS
Study design

A hospital-based cross-sectional observational study was
conducted.

Study Setting

The study was conducted at Government General Hospital,
Srikakulam, a tertiary care teaching hospital affiliated with
Dr. NTR University of Health Sciences, Vijayawada.

Study duration

The study was conducted from March 2025 to February
2026 after getting approval from the institutional ethics
committee.

Study population

Patients presenting to the medical wards, outpatient
department, and emergency room with features suggestive
of hepatic encephalopathy secondary to liver cirrhosis
were included in the study.

Sample size and sampling method

A total of 110 patients were included in the present study.
The sample size was calculated using prevalence estimates
from previous hospital-based studies evaluating hepatic
encephalopathy in cirrhotic patients. A consecutive
sampling method was adopted, wherein all eligible
patients fulfilling inclusion criteria during the study period
were enrolled until the required sample size was achieved.
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Inclusion criteria

Patients aged more than 18 years, known cases of chronic
liver disease with signs and symptoms of hepatic
encephalopathy, and patients with cirrhosis due to alcohol
and/or viral etiology were included in the study.

Exclusion criteria

Patients aged less than 18 years, those with cirrhosis due
to causes other than alcohol or viral hepatitis, acute
fulminant hepatitis, non-cirrhotic portal hypertension,
psychiatric illness or receiving psychiatric treatment,
altered sensorium secondary to head injury, acute
alcoholic intoxication or alcohol withdrawal states, and
patients unwilling to participate in the study were excluded
from the study.

Data collection procedure

Eligible patients were enrolled after obtaining informed
consent. A detailed history regarding fever, hematemesis,
melena, constipation, diarrhea, vomiting, dietary factors,
trauma, surgery, and medication history including
diuretics, sedatives, tranquilizers, and NSAID use was
recorded using a structured proforma. Personal history
including alcohol intake, dietary habits, and sleep
disturbances was also documented. All patients underwent
comprehensive general and systemic examination. Hepatic
encephalopathy was diagnosed clinically after exclusion of
other causes of altered sensorium and graded according to
the West Haven classification. The severity of liver disease
was assessed using the Child-Pugh scoring system.
Relevant laboratory investigations, including complete
blood count, liver function tests, renal function tests,
serum electrolytes, coagulation profile, serum ammonia,
viral markers, arterial blood gas analysis, urine analysis,
blood culture, and imaging studies, were performed as
indicated. Ultrasonography of the abdomen, upper
gastrointestinal endoscopy, CT abdomen, and MRI brain
were carried out wherever clinically necessary.

Neuropsychometric assessment

Psychometric evaluation using the portosystemic
encephalopathy syndrome (PHES) test and Stroop test was
performed in patients with grade O, grade 1, and grade |1
hepatic encephalopathy. Patients with grade 111 and grade
IV encephalopathy were excluded from psychometric
assessment due to impaired consciousness and inability to
cooperate with testing procedures.

Operational definitions

Constipation was defined as reduced bowel frequency or
difficulty in defecation. Infection was defined based on
clinical features with or without microbiological
confirmation, including spontaneous bacterial peritonitis,
urinary tract infection, pneumonia, or sepsis. Electrolyte
imbalance included hyponatremia, hypokalemia, and

hyperkalemia. Acute kidney injury was defined according
to KDIGO criteria.

Outcome measures

Clinical outcomes including recovery, mortality, and
discharge against medical advice were recorded during
hospital stay. Association between precipitating factors,
severity of hepatic encephalopathy, Child-Pugh
classification, and mortality was analyzed.

Statistical analysis

Data were entered into Microsoft Excel and analyzed using
SPSS software. Continuous variables were expressed as
meanzstandard deviation, while categorical variables were
represented as frequencies and percentages. Associations
between variables were analyzed using appropriate
statistical tests. A p value of less than 0.05 was considered
statistically significant.

Ethical considerations

Ethical approval was obtained from the institutional ethics
committee prior to commencement of the study. Written
informed consent was obtained from all participants or
their attendants, and confidentiality of patient information
was maintained throughout the study period.

RESULTS

A total of 110 patients with hepatic encephalopathy
secondary to liver cirrhosis were included in the present
study. Demographic profile, etiology of cirrhosis, clinical
presentation, severity of hepatic encephalopathy,
precipitating factors, psychometric assessment, and
clinical outcomes were analyzed.

Table 1: Demographic profile and etiology of cirrhosis
among study participants (n=110).

Number of

Variables . Percentage
patients

Age group (years)

21-30 6 5.5

31-40 18 16.4

41-50 34 30.9

51-60 30 27.3

61-70 17 15.5

>70 5 4.5

Gender

Male 84 76.4

Female 26 23.6

Etiology of cirrhosis

Alcohol-related cirrhosis 78 70.9

V_|ral hgpatltls—related 29 20

cirrhosis

Mixed etiology 10 9.1
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Table 2: Clinical presentation and examination
findings among study participants (n=110).

Clinical features Nur_nber 2l Percentage
_patients
Irrelevant speech 68 61.8
Excessive drowsiness 60 54.5
Constipation 44 40
Fever 38 34.5
Disorientation/confusion 40 36.4
Uppe_r gastrointestinal 30 273
bleeding
Vomiting/diarrhea 26 23.6
Reduced urine output 18 16.4
Asterixis 96 87.3
Icterus 88 80
Ascites 84 76.4
Pedal edema 70 63.6

The majority of patients belonged to the 41-60 years age
group, with a mean age of 53.4+11.2 years. A marked male
predominance was observed. Alcohol-related cirrhosis
constituted the predominant etiology, either alone or in
combination with viral hepatitis.

Table 3: Distribution of hepatic encephalopathy
grades and Child-Pugh classification (n=110).

Variables  Number of patients ' Percentage

West Haven Grade

Grade 0 4 3.6
Grade | 36 32.7
Grade Il 40 36.4
Grade Il1 20 18.2
Grade IV 10 9.1
Child-Pugh Class

Class A 8 7.3
Class B 32 29.1
Class C 70 63.6

Irrelevant speech and excessive drowsiness were the most
common presenting neurological symptoms. Asterixis,
icterus, and ascites were frequently observed examination
findings, indicating advanced liver dysfunction in the
majority of patients.

Table 4: Neuropsychometric assessment among
eligible study participants.

Test Patients tested Abn_ormal
(n=80) findings

PHES test 80 78

Stroop test 80 79

Grade Il hepatic encephalopathy was the most common
presentation, followed by grade |I. Advanced
encephalopathy (grade Il and 1) was observed in more
than one-fourth of patients. The majority of patients

belonged to Child-Pugh class C, indicating advanced liver
disease.

Table 5: Distribution of identifiable precipitating
factors of hepatic encephalopathy (n=110).

Precipitating factors N“’.“ber o Percentage
patients

Constipation 44 40
Infection 42 38.2
Upper gastrointestinal 30 273
bleeding

Electrolyte imbalance 28 25.5
Vomiting/diarrhea 26 23.6
Acute kidney injury 18 16.4
Sedative/drug use 10 9.1
High protein intake 8 7.3

Psychometric evaluation using PHES and Stroop tests was
performed in patients with grade 0, I, and Il hepatic
encephalopathy. Abnormal neuropsychometric findings
were observed in the majority of evaluated patients,
indicating a high prevalence of cognitive dysfunction
among testable participants.

Table 6: Association between hepatic encephalopathy
grade and Child-Pugh classification.

HE Grade Child-Pugh B Child—Pugh C

Grade | 20 16
Grade Il 10 30
Grade 111 2 18
Grade IV 0 10

Constipation and infections were the most common
precipitating factors identified in the present study,
followed by upper gastrointestinal bleeding and electrolyte
imbalance. Multiple precipitating factors were observed in
several patients.

Table 7: Hospital outcome among study participants

(n=110).
Outcomes N“'.“ber el Percentage
patients
Improved/discharged 78 70.9
Mortality 24 21.8
DAMA 8 7.3

Higher grades of hepatic encephalopathy were
predominantly observed among patients belonging to
Child-Pugh class C, indicating a strong association
between severity of encephalopathy and advanced liver
dysfunction.

The majority of patients improved with treatment and were
discharged successfully. However, mortality remained
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considerable among patients with advanced hepatic
encephalopathy and severe liver disease.

Table 8: Mortality according to hepatic
encephalopathy grade and Child-Pugh classification.

Grade | HE 2.8
Grade Il HE 10
Grade 111 HE 40
Grade IV HE 70
Child-Pugh Class B 9.4
Child-Pugh Class C 28.6

Mortality increased progressively with higher grades of
hepatic encephalopathy and worsening Child-Pugh class.
Patients with grade IV encephalopathy and Child-Pugh
class C demonstrated the poorest outcomes.

DISCUSSION

The present study evaluated the clinical spectrum of
precipitating factors of hepatic encephalopathy (HE) in
patients with liver cirrhosis and assessed their association
with disease severity and clinical outcomes. The findings
demonstrate that HE commonly occurs in the setting of
advanced liver disease and is frequently associated with
identifiable and potentially reversible precipitating factors.

In the present study, the majority of patients belonged to
the 41-60 years age group, with a mean age of 53.4+11.2
years, and a clear male predominance was observed.
Similar demographic patterns were reported in studies
conducted by Gautam et al, Singh et al, Khan et al, and
Sethuraman et al, where middle-aged males constituted the
majority of patients with HE. The observed male
predominance is likely attributable to the high prevalence
of alcohol-related liver disease among males in developing
countries, 11121719

Alcohol-related cirrhosis was the predominant etiology in
the present study, either alone or in combination with viral
hepatitis. Similar findings were reported by Bharathi et al,
Khan et al, Bhattarai et al, and Singh et al, where alcohol
constituted the leading cause of cirrhosis among patients
presenting with HE. Chronic alcohol consumption
contributes to progressive hepatic fibrosis, portal
hypertension, malnutrition, and metabolic derangements,
thereby increasing  susceptibility  to hepatic
decompensation and encephalopathy.1>17:20.24

Irrelevant  speech,  excessive  drowsiness, and
disorientation were among the most common presenting
neurological manifestations in the present study. Asterixis,
icterus, and ascites were frequently observed examination
findings, reflecting advanced hepatic dysfunction and
portal hypertension. Similar clinical profiles were reported
in earlier studies evaluating HE among cirrhotic
patients.'>7

The majority of patients in the present study belonged to
West Haven grade Il hepatic encephalopathy, while
advanced encephalopathy (grade 111 and V) was observed
in more than one-fourth of cases. Comparable findings
were reported by Poudyal et al, Bhattarai et al, and Singh
et al, where grade Il HE was the most common clinical
presentation. Advanced grades of encephalopathy are
generally associated with severe hepatic dysfunction,
higher ammonia levels, systemic inflammation, and poorer
prognosis.1420.24

Most patients in the present study belonged to Child-Pugh
class C, indicating advanced liver disease. Similar
observations were reported in multiple earlier studies,
where the majority of HE patients had severe cirrhosis with
decompensated liver function. The present study also
demonstrated a clear association between worsening HE
grade and advanced Child-Pugh class, suggesting that
severity of hepatic dysfunction strongly influences
neurological deterioration and clinical outcomes, 1121719

Psychometric assessment using PHES and Stroop tests
demonstrated a high prevalence of cognitive dysfunction
among eligible patients in the present study. Similar
findings have been reported in previous studies evaluating
covert and minimal hepatic encephalopathy. These
psychometric tools are valuable for identifying early
neurocognitive impairment before development of overt
encephalopathy and may help facilitate early therapeutic
intervention.?>2

Constipation emerged as the most common precipitating
factor in the present study, followed by infections, upper
gastrointestinal bleeding, and electrolyte imbalance.
Similar findings were observed by Khan et al, Khadka et
al, and Singh et al, where constipation and gastrointestinal
bleeding were among the predominant triggers of HE.
Constipation prolongs intestinal transit time and increases
ammonia  absorption,  thereby  contributing to
encephalopathy development. 171824

Infections constituted another major precipitating factor in
the present study. Similar observations were reported by
Handady et al, Poudyal et al, and Singeap et al, where
infections such as spontaneous bacterial peritonitis,
urinary tract infection, and respiratory tract infection were
strongly associated with HE episodes. Infections increase
systemic inflammation, worsen hepatic dysfunction, and
enhance  ammonia-related  neurotoxicity, thereby
precipitating encephalopathy.3142

Upper gastrointestinal bleeding was identified as an
important precipitating factor in the present study. Similar
findings were reported in several earlier investigations.
Gastrointestinal  bleeding contributes to increased
intestinal nitrogen load and ammonia production due to
digestion of blood proteins, thereby exacerbating
encephalopathy. Electrolyte imbalance, particularly
hyponatremia and hypokalemia, also played a significant
role in precipitation of HE in the present study. Similar
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associations were demonstrated in previous studies
evaluating metabolic precipitants of
encephalopathy.12’15'12'19’20'24

Acute kidney injury was identified in a considerable
proportion of patients and was associated with severe
disease. Similar findings were reported by Rudler et al,
where renal dysfunction and acute kidney injury were
significantly associated with poor prognosis and mortality
in overt HE. Impaired renal clearance of ammonia and
worsening systemic hemodynamic instability may
contribute to this association.?

The present study demonstrated that mortality increased
progressively with worsening HE grade and advanced
Child-Pugh class. Patients with grade IV encephalopathy
and Child-Pugh class C had the poorest outcomes. Similar
findings were reported by Singh et al, Khan et al, and
Modhavadiya et al, where advanced encephalopathy and
severe hepatic dysfunction were associated with
significantly increased mortality. Presence of multiple
precipitating factors, severe systemic illness, and advanced
hepatic decompensation likely contribute to adverse
outcomes in these patients.!>1721

The majority of patients in the present study improved
following identification and management of precipitating
factors, emphasizing the reversible nature of HE when
precipitating conditions are promptly recognized and
corrected. Early diagnosis, timely treatment of infections,
correction of electrolyte imbalance, prevention of
constipation, control of gastrointestinal bleeding, and
optimization of supportive care remain essential
components in  the management of hepatic
encephalopathy.

Overall, the findings of the present study highlight that
hepatic encephalopathy in cirrhotic patients is frequently
precipitated by identifiable and potentially preventable
factors. Early recognition and prompt correction of these
precipitating factors, along with assessment of liver
disease severity, are crucial for improving prognosis and
reducing morbidity and mortality associated with hepatic
encephalopathy.

Limitations

The present study has certain limitations. Being a single-
center hospital-based study with a relatively small sample
size, the findings may not be generalizable to the wider
population. The cross-sectional study design limits the
ability to establish causal relationships between
precipitating factors and clinical outcomes. In addition,
long-term follow-up of patients and assessment of
recurrence of hepatic encephalopathy could not be
performed. Further multicenter prospective studies with
larger sample sizes and longer follow-up are
recommended to validate these findings and better
evaluate prognostic factors and long-term outcomes in
patients with hepatic encephalopathy.

CONCLUSION

The present study demonstrated that hepatic
encephalopathy in patients with liver cirrhosis is
commonly associated with identifiable and potentially
reversible precipitating factors. Alcohol-related cirrhosis
constituted the predominant underlying etiology, and the
majority of patients presented with advanced liver disease
belonging to Child-Pugh class C. Constipation, infections,
upper gastrointestinal bleeding, electrolyte imbalance,
vomiting/diarrhea, and acute kidney injury were the major
precipitating factors identified in the present study. Higher
grades of hepatic encephalopathy showed strong
association with severe hepatic dysfunction and poorer
clinical outcomes. Mortality increased progressively with
worsening West Haven grade and advanced Child-Pugh
classification. Neuropsychometric abnormalities were
highly prevalent among eligible patients, indicating
significant cognitive impairment even in early stages of
hepatic encephalopathy. The findings emphasize that early
identification and prompt correction of precipitating
factors, along with timely assessment of disease severity,
play a critical role in improving prognosis and reducing
morbidity and mortality among patients with hepatic
encephalopathy.

Recommendations

Routine evaluation for precipitating factors should be
performed in all cirrhotic patients presenting with hepatic
encephalopathy to facilitate early diagnosis and prompt
management. Constipation, infections, gastrointestinal
bleeding, electrolyte disturbances, and renal dysfunction
should be aggressively identified and corrected to prevent
progression of encephalopathy and reduce recurrence.
Early screening for minimal and covert hepatic
encephalopathy using psychometric tools such as PHES
and Stroop tests may help detect cognitive dysfunction
before development of overt encephalopathy. Strict
infection surveillance, careful electrolyte monitoring,
rational use of diuretics and sedatives, nutritional
optimization, and patient education regarding medication
adherence and avoidance of alcohol are essential
components of management. Patients with advanced
Child-Pugh class and higher grades of hepatic
encephalopathy require intensive monitoring and early
referral to higher centers when necessary, due to increased
risk of mortality. Further multicentric prospective studies
with larger sample sizes are recommended to better
evaluate regional patterns of precipitating factors and
long-term outcomes in hepatic encephalopathy.
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