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ABSTRACT

Background

Minimal hepatic encephalopathy is a subclinical but significant neurological complication of
cirrhosis that impairs attention, psychomotor speed, and executive function. Although it lacks
overt symptoms, MHE (Minimal Hepatic Encephalopathy) adversely affects cognitive
performance, daily functioning, and prognosis. It increases the risk of developing OHE (Overt
Hepatic Encephalopathy), falls, and impaired driving. Early detection through psychometric
testing is essential for timely intervention and improved patient outcomes. This study aims to
determine the prevalence of MHE in cirrhotic patients attending a tertiary care center.

Methods

A cross-sectional study was conducted among 50 patients with clinically, radiologically, and
biochemically confirmed cirrhosis attending the Internal Medicine and Gastroenterology
departments at TD Government Medical College, Alappuzha. Only patients classified as Child-
Pugh Class A and B were included. After initial screening using the MMSE (Mini-Mental State
Examination >24), the PHES (Psychometric Hepatic Encephalopathy Score) was used to diagnose
MHE, defined by at least two abnormal test results. Clinical data, liver function parameters, and
neurological findings were recorded. Statistical analysis was conducted to identify significant
associations.

Results

MHE was detected in 54% of patients. Prevalence was highest in those aged >61 years (88.9%, p
= 0.039). Females showed a higher prevalence (63.6%) compared to males (51.3%), though this
was not statistically significant (p = 0.468). MHE was significantly associated with jaundice (69.7%
vs. 23.5%, p = 0.002), ascites (69.2% vs. 37.5%, p = 0.025), elevated serum creatinine (0.93 + 0.28
mg/dL, p = 0.022), total bilirubin >3 mg/dL (73.1%, p = 0.012), and INR >2.3 (100%, p = 0.036). All
PHES test components were significantly associated with MHE (p < 0.05), indicating their
diagnostic utility.
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Conclusion

This study reveals a high prevalence (54%) of minimal hepatic encephalopathy among cirrhotic
patients, emphasizing the need for routine cognitive screening using tools like PHES. Early
identification and treatment may prevent progression to overt hepatic encephalopathy, reduce
complications, and improve quality of life and long-term outcomes.
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INTRODUCTION

Hepatic encephalopathy is a serious neuropsychiatric complication of liver dysfunction,
presenting with a wide spectrum of cognitive and motor impairments. Among its various forms,
MHE (Minimal Hepatic Encephalopathy) represents the mildest yet clinically significant stage,
characterized by subtle cognitive deficits without overt neurological signs.l'3 Although not
detectable through routine clinical examination, MHE can be identified using specialized
psychometric or neurophysiological tests.[*?! It adversely impacts daily functioning, quality of life,
and even the ability to perform routine tasks such as driving, making its early detection crucial.[®

The neurologic features of HE were initially elaborated by Adams and Foley in the mid-
20th century, establishing a foundation for future clinical understanding.l?! This was further
refined by the consensus report from the 11th World Congress of Gastroenterology, which
standardized the nomenclature, diagnosis, and classification of hepatic encephalopathy,
including MHE.B! Despite the absence of overt symptoms, MHE is present in a significant
proportion—up to 60-80%-of patients with cirrhosis.[”! Studies have shown that untreated MHE
may progress to overt HE, thereby increasing morbidity and healthcare burden.?!

In the Indian context, liver disease remains a growing public health concern, with cirrhosis
being a major contributor to hospitalization and mortality.®! However, the prevalence and clinical
profiling of MHE remain underexplored in many healthcare settings. This study aims to evaluate
the prevalence of minimal hepatic encephalopathy in cirrhotic patients attending TD Medical
College, Alappuzha, and to assess its correlation with clinical features, biochemical parameters,
and psychometric testing.

AIMS AND OBJECTIVES
To estimate the prevalence of MHE among patients with liver cirrhosis who are presenting to the
Department of Gastroenterology at TD Government Medical College, Alappuzha.

MATERIALS AND METHODS

This was a descriptive cross-sectional study conducted over a period of 12 months from the date
of IEC clearance. The study was carried out in the Department of Internal Medicine and the
Gastroenterology outpatient and inpatient departments at Government TD Medical College,
Alappuzha, a tertiary care center in southern Kerala. The study population consisted of cirrhotic
patients who presented to these departments during the study period.
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Inclusion & Exclusion Criteria

The study included cirrhotic patients aged 18 years and above who presented to the internal
medicine and gastroenterology outpatient or inpatient departments at Government TD Medical
College, Alappuzha, and were classified as Child-Pugh Class A or B. Patients were excluded if they
had overt hepatic encephalopathy, neurological or psychiatric disorders, a history of alcohol
intake in the past six weeks, current use of psychoactive medications, recent gastrointestinal
bleeding, active infection, or renal failure. Additionally, patients with an MMSE (Mini-Mental
State Examination) score of 24 or below were also excluded.

Sample Size Calculation
Sample size was calculated by using the formula

2
z, _p(1-p)
d2
The sample size adjusted for finite population

n=

Nenite =F xn

- 1
Where F= e
14— ——
NFopuIarmn

P: expected proportion = 59.6 %, according to a study done by Sahaj Rathi et al.”®!
d: absolute precision = 5%

1-0/2: Desired confidence interval = 95%

N: population size = 50

Substituting these values, we get a sample size of 50.

Data Collection Tool and Procedure

After obtaining approval from the Institutional Review Board and Institutional Ethics Committee,
50 cirrhotic patients who met the inclusion and exclusion criteria and provided informed consent
were enrolled in the study. Cirrhosis was diagnosed based on clinical evaluation, laboratory
findings, and radiographic imaging. The severity of liver disease was classified using the Child-
Pugh scoring system, and only patients with Child-Pugh Class A and B were included.

Each participant underwent a detailed medical history assessment, general physical
examination, and comprehensive neurological examination. Laboratory investigations, including
complete blood count, biochemical parameters, and coagulation profile, were documented.

Eligible patients were first screened using the MMSE, and only those with a score above
24 were further evaluated for MHE. The PHES (Psychometric Hepatic Encephalopathy Score) was
then administered, consisting of five paper-pencil tests: NCT-A (Number Connection Test-A),
NCT-B (Number Connection Test-B), SDT (Serial Dotting Test), DST (Digit Symbol Test), and LTT
(Line Tracing Test). In NCT-A, patients are asked to connect a sequence of numbers from 1 to 25
placed randomly on a sheet, measuring the time taken to complete the task. NCT-B adds
complexity by requiring the patient to alternate between numbers and letters in ascending order,
assessing mental flexibility. The DST assesses cognitive flexibility and processing speed by
presenting a coding key that links numbers to symbols. Patients must match as many digits to
their corresponding symbols as possible within 90 seconds, and the total number of correct
matches is recorded. In the SDT, patients quickly place dots inside a series of small circles, with
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the total time recorded to assess motor speed and accuracy. The time taken to complete each
test was recorded.

Patients were diagnosed with MHE if they exhibited abnormal performance in at least
two of the five tests. According to Praveen Sharma's study, the normal reference values were
NCT-A (31 + 10 seconds), NCT-B (56 + 16 seconds), SDT (55 *+ 10 seconds), DST (37 £9), and LTT
(84 + 16 seconds).'% These values were used to interpret and classify test performance.

Statistical Analysis
Data was entered in Microsoft Excel, and analysis was done using SPSS software version 27.
Qualitative data was expressed as frequency and percentage. Data analysis was done using chi-

square, Fisher's exact test, and independent sample t-tests.

RESULTS

Variable Categories Frequency Percentage

Age <40 years 11 22%

41-60 years 30 60%

>60 years 9 18%

Gender Male 39 78%

Female 11 22%

Table 1: Demographic Profile of the Study Population

In Table 1, most participants were male (78%) and within the age range of 41-60 years

(60%). These demographics reflect the higher burden of cirrhosis in middle-aged males.

Category MHE Present MHE Absent Total P-Value
Age <40 6 (54.5%) 5 (45.5%) 11
Age 41-60 13 (43.3%) 17 (56.7%) 30 0.039
Age >60 8 (88.9%) 1(11.1%) 9
Male 20 (51.3%) 19 (48.7%) 39
Female 7 (63.6%) 4 (36.4%) 11 0.468 NS
Table 2: Prevalence of MHE and Association with Age and Gender

In Table 2, MHE was significantly more prevalent in patients aged over 60 (88.9%). No

significant difference in MHE prevalence was observed between genders.

Symptom MHE Present MHE Absent Total P-Value
Fever 5 (41.7%) 7 (58.3%) 12 0.325 (NS)
Abdominal Pain 14 (46.7%) 16 (53.3%) 30 0.203 (NS)
Pedal Edema 22 (55%) 18 (45%) 40 0.777 (NS)
Jaundice 23 (69.7%) 10 (30.3%) 33 0.002
Ascites 18 (69.2%) 8 (30.8%) 26 0.025
Table 3: Clinical Features and Their Association with MHE

In Table 3, MHE was significantly associated with jaundice and ascites, indicating a

correlation between MHE and more advanced liver dysfunction.
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Parameter MHE (Mean % SD) Non-MHE (Mean % SD) P-Value
Hemoglobin 7.83+1.14 8.02 +1.45 0.619 (NS)
Urea 40.00 + 8.70 36.22 £ 6.08 0.086 (NS)
Creatinine 0.93+0.28 0.77 £0.17 0.022
Sodium 131.33+3.99 132.65+4.21 0.262 (NS)
Potassium 3.77 £0.29 3.68+0.31 0.308 (NS)
Table 4: Biochemical Profile and MHE Association

Only serum creatinine showed a statistically significant association with MHE, indicating
renal impairment may be a contributing factor in Table 4.

Marker Category MHE (%) P-Value
INR >2.3 5/5 (100%) 0.036
1.7-2.3 15/26 (57.7%)
<1.7 7/19 (36.8%)
Bilirubin >3 mg/dL 19/26 (73.1%) 0.012
2-3 mg/dL 7/18 (38.9%)
<2 mg/dL 1/6 (16.7%)
Albumin <2.8 g/dL 6/9 (66.7%) 0.137 (NS)
2.8-3.5 g/dL 17/28 (60.7%)
>3.5 g/dL 4/13 (30.8%)
Table 5: Liver Function Markers and MHE Prevalence

Table 5 gives the higher INR and bilirubin levels that were significantly associated with MHE,
highlighting liver dysfunction as a risk factor. Albumin levels trended lower with MHE but without

significance.
Child-Pugh Class MHE Present MHE Absent Total P-Value
Class A 5 (23.8%) 16 (76.2%) 21
Class B 22 (75.9%) 7 (24.1%) 29 0.0001
Table 6: Child-Pugh Score and MHE Prevalence

Table 6 shows a significantly higher prevalence of MHE in patients with Child-Pugh class
B cirrhosis (75.9%) compared to class A (23.8%), showing that disease severity correlates strongly

with MHE presence.

Test Category MHE Present MHE Absent P-Value
NCT-A >41 sec 22 (88%) 3(12%) 0.0001
NCT-B >72 sec 17 (73.9%) 6 (26.1%) 0.017

SDT >65 sec 19 (90.5%) 2 (9.5%) 0.0001

DST <28 boxes 21 (80.8%) 5(19.2%) 0.0001

LTT >100 sec 15 (75%) 5(25%) 0.044

Table 7: Psychometric Test Results and MHE Diagnosis
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Table 7 gives all psychometric test components that showed statistically significant
differences, confirming their utility in detecting MHE. Patients with abnormal performance were
consistently more likely to have MHE.

DISCUSSION

MHE is a significant yet frequently undiagnosed complication of cirrhosis, contributing
substantially to patient morbidity and impaired quality of life. In this study of 50 cirrhotic patients
evaluated using the PHES, a strong correlation was observed between several demographic,
clinical, and biochemical parameters and the prevalence of MHE.

A total of 54% (27 out of 50) of the patients were diagnosed with MHE, underscoring its
high prevalence and supporting the notion that MHE remains an underdiagnosed yet common
manifestation of chronic liver disease. This aligns with previous studies that reported MHE
prevalence rates ranging from 30% to 80%, influenced by diagnostic tools, study design, and
patient population characteristics. Dhiman et al. (2010) reported a 51% prevalence using PHES,
closely mirroring our findings.''¥! Similarly, Bajaj et al. (2009) found a 55% MHE prevalence in
cirrhotic patients, linking it with negative impacts on health-related quality of life.[!2l Groenweg
et al. (1998) reported a slightly higher prevalence of 60% through neuropsychological
assessments,*3 reaffirming that over half of cirrhotic individuals may suffer from neurocognitive
dysfunction even in the absence of overt hepatic encephalopathy.

Age distribution analysis revealed an average age of 49.2 years, with the majority (60%)

falling within the 40—60-year bracket. The prevalence of MHE was highest among patients aged
>61 years (88.9%), followed by those <40 years (54.5%) and 40-60 years (43.3%), with a
statistically significant correlation (p = 0.039). This finding echoes observations by Montagnese
et al.,, who noted an increased MHE risk in older patients due to cumulative exposure to
hyperammonemia and neuroinflammation.® Mullen also suggested that aging increases
vulnerability to MHE by diminishing cognitive reserve and amplifying neurotoxic effects.[* These
findings emphasize that advancing age, possibly through progressive hepatic dysfunction and
neuroinflammation, significantly contributes to cognitive impairment in cirrhosis.
Sex-based analysis showed that 78% of the patients were male, while 22% were female. Although
a higher proportion of females (63.6%) had MHE compared to males (51.3%), the difference was
not statistically significant (p = 0.468). This implies that while hormonal and metabolic differences
might influence susceptibility, sex alone is not a definitive risk factor for MHE.

Clinical parameters such as jaundice and ascites were significantly associated with MHE.
Among patients with jaundice, 69.7% developed MHE compared to 23.5% without jaundice (p =
0.002), suggesting that hyperbilirubinemia may contribute to neurotoxicity and impaired
cognitive function. Ascites was similarly linked to MHE, with 69.2% of patients with ascites
affected versus 37.5% without (p = 0.025). These findings support the association between
hepatic decompensation and neurocognitive decline. Other symptoms, including fever,
abdominal pain, and pedal edema, did not show significant associations with MHE, indicating that
MHE is more tightly linked to hepatic-specific complications rather than generalized systemic
inflammation.

Biochemically, serum creatinine levels were significantly higher in MHE patients (mean
0.93 + 0.28 mg/dL) than in those without MHE (0.77 + 0.17 mg/dL) (p = 0.022). This suggests that
even mild renal dysfunction, by reducing ammonia clearance and intensifying systemic
inflammation, can aggravate MHE. Additionally, elevated bilirubin levels were strongly associated
with MHE (p = 0.012), with 73.1% of patients with bilirubin >3 mg/dL affected. Bajaj et al. also
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identified strong associations between hyperbilirubinemia, ascites, and MHE, supporting the role
of hepatic decompensation in cognitive deterioration.[*! Elevated bilirubin likely contributes to
MHE by increasing oxidative stress and compromising blood-brain barrier integrity.

INR (International Normalized Ratio), a marker of hepatic synthetic function, also
correlated significantly with MHE. All patients with INR >2.3 were diagnosed with MHE (p =
0.036), indicating that coagulopathy is not only a sign of advanced liver disease but also a
predictor of cognitive dysfunction.

Furthermore, MHE was markedly more prevalent among Child-Pugh B patients (75.9%)
compared to Child-Pugh A (23.8%), with a highly significant p-value of 0.0001. This confirms that
worsening liver function is a major determinant of MHE.

Neuropsychometric assessment using PHES showed significant impairment among MHE
patients across all its components, including Number Connection Tests A and B, Serial Dotting
Test, Digit Symbol Test, and Line Tracing Test (p < 0.05). These tools effectively detected subtle
deficits in attention, psychomotor speed, and executive function, validating their use in screening
for early cognitive dysfunction in cirrhotic individuals.

LIMITATIONS

This study has some limitations. The small sample size of 50 patients may not fully represent the
broader cirrhotic population, limiting the generalizability of the findings. Being hospital-based,
the study may also overestimate MHE prevalence, as tertiary care patients often have more
advanced disease. Additionally, while PHES is a widely used diagnostic tool, it can be influenced
by education, language, and cultural factors. Using complementary methods like EEG, CFF, or
neuroimaging could improve diagnostic accuracy.

CONCLUSION

The findings of this study highlight the importance of routine screening for MHE in patients with
liver cirrhosis, given its high prevalence and significant impact on neurocognitive function. Early
diagnosis is essential, as MHE is linked to reduced quality of life, increased risk of falls and
accidents, and progression to overt hepatic encephalopathy. Integrating regular psychometric
testing, particularly the PHES, into routine clinical practice can aid in the early detection of MHE.
Furthermore, timely intervention with effective management strategies, such as ammonia-
lowering agents and neuroprotective therapies, may prevent cognitive deterioration and lead to
better patient outcomes.
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