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Annotation: Hepatic encephalopathy
(HE) is a neuropsychiatric syndrome prevalent
among patients with liver cirrhosis, often
undiagnosed in its minimal form (MHE). This
study aims to evaluate the effectiveness of
psychometric tests in diagnosing MHE.

A prospective observational study was
conducted with 100 cirrhotic patients aged 35-70
years. Psychometric assessments, including the
Psychometric Hepatic Encephalopathy Score
(PHES), Number Connection Test-A (NCT-A),
and Stroop Test, were performed at baseline and
three-month  intervals.  Statistical  analysis
included descriptive statistics and correlation
studies.

MHE was diagnosed in 45% of patients.
The PHES demonstrated a sensitivity of 84% and
specificity of 90%. Significant differences in
psychometric scores were observed between
patients with and without MHE, with lower scores
correlating with higher Child-Pugh and MELD
scores.

Psychometric testing is a valuable tool for
early diagnosis of MHE in cirrhotic patients.
Early detection can improve patient outcomes and
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quality of life, emphasizing the need for its
integration into routine clinical practice. Future
research should validate these findings in larger
cohorts and assess the long-term impacts of early
diagnosis and intervention.

Keywords: Minimal Hepatic
Encephalopathy, Liver Cirrhosis, Psychometric
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Introduction

Hepatic encephalopathy (HE) is a neuropsychiatric syndrome that affects patients with advanced
liver disease or liver cirrhosis. It results from the accumulation of neurotoxins, primarily ammonia,
that the liver is unable to properly detoxify due to impaired liver function. These toxins cross the
blood-brain barrier, causing cognitive and motor impairments. Minimal hepatic encephalopathy
(MHE), a subclinical stage of HE, affects nearly 30-50% of cirrhotic patients and is characterized
by cognitive dysfunction that is not readily detectable through routine clinical examination.
Despite the absence of overt symptoms, MHE significantly impacts patients’ quality of life and
increases their risk of progressing to overt hepatic encephalopathy (OHE).

: The early detection of MHE remains a clinical challenge, as routine physical examinations often
fail to identify subtle cognitive impairments. However, psychometric tests have emerged as
valuable tools in diagnosing MHE. These tests are designed to detect specific cognitive deficits,
such as impaired attention, psychomotor speed, and executive function, which are typically the
first signs of MHE. Despite their importance, psychometric tests are not universally standardized,
and there is a need for further validation to ensure their efficacy in various clinical settings.

The purpose of this study is to evaluate the effectiveness of psychometric tests in the early
diagnosis of minimal hepatic encephalopathy. By examining the sensitivity and specificity of these
tests, this study aims to highlight their clinical utility in detecting cognitive impairments before
they progress to more severe stages. Early detection and intervention can prevent the progression
to overt hepatic encephalopathy and improve the quality of life for cirrhotic patients.

This study will address the following key research questions:

1. Which psychometric tests are most effective in detecting minimal hepatic encephalopathy in
cirrhotic patients?

2. What is the impact of early diagnosis of MHE through psychometric tests on patient outcomes,
particularly in preventing progression to overt hepatic encephalopathy?

3. Can the integration of these tests into routine clinical practice improve early intervention
strategies and patient management?

Methods

This is a prospective observational study conducted over 12 months, aiming to evaluate the
effectiveness of psychometric tests in diagnosing minimal hepatic encephalopathy (MHE) in
patients with liver cirrhosis.

A total of 100 patients with liver cirrhosis, aged 35-70 years, are included in the study. Patients
with overt hepatic encephalopathy or neurological/psychiatric conditions are excluded.
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» Cirrhotic patients (Child-Pugh B/C), no history of overt hepatic encephalopathy, aged 35-70
years, consent provided.

» Overt hepatic encephalopathy, neurological/psychiatric conditions, use of sedatives or
psychoactive drugs.

Psychometric testing includes the Psychometric Hepatic Encephalopathy Score (PHES), the
Number Connection Test-A (NCT-A), and the Stroop Test, administered at baseline and three-
month intervals. These tests assess cognitive function, attention, and psychomotor speed.

Descriptive statistics and paired t-tests are used to evaluate changes in test scores over time.
Correlation analysis explores the relationship between psychometric results and liver disease
severity (Child-Pugh, MELD scores). Statistical significance is set at p < 0.05.

Results

Of the 100 patients enrolled in the study, 45 (45%) were diagnosed with minimal hepatic
encephalopathy (MHE) at baseline using psychometric testing. The most commonly utilized tests
were the Psychometric Hepatic Encephalopathy Score (PHES), which indicated cognitive
impairment in 38 patients (84.4% of those diagnosed with MHE), followed by the Stroop Test and
Number Connection Test-A (NCT-A).

» The mean PHES score for patients with MHE was significantly lower (2.5 = 1.2) compared
to patients without MHE (0.5 £ 1.0), indicating a strong correlation between lower scores and
the presence of MHE (p < 0.001).

» Patients with MHE had an average completion time of 75 seconds, compared to 45 seconds
for those without MHE (p < 0.01).

» A significant delay in reaction time was observed in MHE patients (mean 850 ms) versus
controls (mean 600 ms, p < 0.001).

Comparison of test results between MHE and non-MHE patients revealed statistically significant
differences in cognitive performance. The sensitivity of the PHES was determined to be 84%,
while specificity was 90%, affirming its utility as a reliable diagnostic tool for MHE.

A strong correlation was found between the severity of liver disease (Child-Pugh and MELD
scores) and the results of psychometric testing. Higher Child-Pugh scores were associated with
lower PHES scores (r = -0.65, p < 0.01), indicating that cognitive impairment worsens as liver
disease progresses.

Discussion

The results of this study underscore the critical role of psychometric tests in the early diagnosis of
minimal hepatic encephalopathy (MHE) among patients with liver cirrhosis. The high prevalence
of MHE (45%) in the study population highlights the importance of routine cognitive assessments
in this patient group, as MHE is often underdiagnosed and left untreated.

The significant differences in psychometric test scores between patients with and without MHE
confirm that cognitive impairments can be detected using these standardized tools. The PHES
demonstrated excellent sensitivity (84%) and specificity (90%), supporting its implementation in
clinical practice for the detection of MHE. The correlation between lower PHES scores and higher
Child-Pugh and MELD scores suggests that cognitive dysfunction intensifies with the progression
of liver disease, reinforcing the need for early intervention.

Early identification of MHE through psychometric testing can have profound implications for
patient management. By recognizing cognitive deficits at an early stage, healthcare providers can
initiate timely therapeutic interventions aimed at improving liver function and overall quality of
life. Furthermore, enhancing patient education about the risks associated with MHE, such as
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impaired driving and increased susceptibility to accidents, is vital for promoting safety and well-
being.

This study has several limitations that must be acknowledged. The relatively small sample size
and single-center design may limit the generalizability of the findings. Additionally, the reliance
on psychometric tests for diagnosing MHE may not encompass the full spectrum of cognitive
impairments, suggesting a need for further studies incorporating neuroimaging techniques or other
diagnostic modalities.

Future research should aim to validate the psychometric tests in larger, multi-center cohorts and
explore their integration into standard clinical practice. Investigating the long-term effects of early
diagnosis and treatment of MHE on patient outcomes will also be crucial in determining the overall
benefit of implementing these tests in routine care.

Conclusion

This study highlights the significant role of psychometric tests in the early diagnosis of minimal
hepatic encephalopathy (MHE) in patients with liver cirrhosis. The high prevalence of MHE
among the studied population underscores the necessity for routine cognitive assessments in
clinical practice. The Psychometric Hepatic Encephalopathy Score (PHES) demonstrated excellent
sensitivity and specificity, making it a valuable tool for identifying cognitive deficits before they
progress to overt hepatic encephalopathy.

The findings suggest that early detection and intervention can improve patient outcomes and
quality of life by addressing cognitive impairments associated with MHE. Furthermore, integrating
psychometric testing into routine clinical assessments can aid healthcare providers in recognizing
at-risk patients and tailoring appropriate management strategies.

However, the study's limitations, including its sample size and single-center nature, indicate a need
for further research to validate these findings in broader populations. Future studies should explore
the long-term effects of early MHE diagnosis and treatment on patient health and safety.

In conclusion, incorporating psychometric tests into clinical practice for liver cirrhosis patients is
essential for the early identification of MHE, ultimately improving management and patient safety.
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