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Introduction.

Hepatic encephalopathy (HE) is a debilitating neuropsychiatric disorder resulting from severe liver
dysfunction, commonly associated with advanced chronic liver diseases, including cirrhosis. The
syndrome manifests as a spectrum of neurological and cognitive abnormalities, ranging from subtle
mood and behavioral changes to profound confusion, disorientation, and even coma. HE arises
primarily due to the liver's inability to detoxify neurotoxic substances, particularly ammonia, which
accumulates in the bloodstream and disrupts brain function.

The underlying pathophysiology of HE is multifactorial, with hyperammonemia being the central
culprit. However, its development is also influenced by systemic inflammation, oxidative stress,
alterations in gut microbiota, and metabolic dysfunctions. Portal hypertension, a hallmark of cirrhosis,
contributes significantly to the onset of HE by promoting the formation of portosystemic shunts. These
vascular pathways allow toxins, including ammonia and endotoxins produced in the gut, to bypass the
liver and enter systemic circulation directly.

Beyond hyperammonemia, systemic inflammation and gut-derived endotoxins play synergistic roles in
the neuroinflammatory response observed in HE. Chronic liver dysfunction is associated with
increased intestinal permeability, allowing bacterial products to enter the bloodstream. This
exacerbates inflammation and contributes to astrocyte dysfunction in the brain, further impairing
cognitive and motor functions.

Hepatic encephalopathy imposes a significant burden on affected individuals, their families, and
healthcare systems globally. The condition reduces the quality of life, impairs daily functioning, and
increases the risk of mortality. Subclinical or minimal HE, often underdiagnosed, can manifest as
subtle cognitive deficits that impair attention, memory, and decision-making, thereby affecting
patients' ability to work and perform complex tasks. More severe forms of HE are associated with
recurrent hospitalizations and higher healthcare costs.

Diagnosing HE remains a challenge due to its variable presentation and the lack of standardized
diagnostic criteria for its subclinical forms. Psychometric testing, neuroimaging, and serum ammonia
levels are commonly employed diagnostic tools, but they often fail to provide definitive conclusions in
early stages. Emerging diagnostic approaches, such as the integration of psychometric hepatic
encephalopathy score (PHES) with advanced imaging and gut microbiota profiling, may provide more
precise and earlier detection in the future.

The management of HE focuses on reducing ammonia production and improving detoxification
mechanisms. The mainstays of treatment include lactulose, a non-absorbable disaccharide that reduces

Copyright © 2025 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium 220
provided the original work is properly cited.



International Journal of Integrative and Modern Medicine

intestinal ammonia absorption, and rifaximin, a gut-selective antibiotic that modulates gut microbiota
and reduces ammonia-producing bacteria. Nutritional support, particularly the use of branched-chain
amino acids, plays an essential role in correcting protein-energy malnutrition commonly observed in
patients with HE.

Non-pharmacological approaches, including dietary management, regular monitoring, and
interventions targeting portal hypertension, are critical for comprehensive care. Advances in
therapeutic strategies, such as fecal microbiota transplantation (FMT) and the use of probiotics, are
currently under investigation for their potential to modulate the gut-liver-brain axis.

Despite advancements, significant gaps remain in understanding the pathogenesis and optimal
management of HE. A multidisciplinary approach that integrates hepatology, neurology, and nutrition
is essential to address these challenges. Future research should focus on identifying biomarkers for
early detection, improving therapeutic interventions, and exploring the role of emerging technologies
such as artificial intelligence in monitoring and predicting disease progression.

This study aims to provide a comprehensive review of HE, emphasizing its complex pathophysiology,
the relationship with portal hypertension, and the potential for innovative diagnostic and therapeutic
strategies. By addressing these aspects, the research contributes to ongoing efforts to improve patient
outcomes and reduce the global burden of hepatic encephalopathy.

Materials and Methods

This study is a literature review that analyzes the diagnostic and therapeutic approaches for hepatic
encephalopathy (HE). Data was collected from peer-reviewed articles, clinical trials, and reviews
published between 2010 and 2024 from sources such as PubMed, Scopus, and Web of Science. Key
search terms included "hepatic encephalopathy," "liver dysfunction," and "ammonia neurotoxicity."

Inclusion criteria consisted of studies focused on the pathophysiology, diagnosis, and management of
HE, while excluding animal model studies and those with insufficient data. Psychometric hepatic
encephalopathy score (PHES) data from clinical trials were analyzed for cognitive impairment
assessment. Where applicable, meta-analysis was used for statistical evaluation of therapeutic
interventions like lactulose and rifaximin. Ethical approval was not required as the study is based on
existing data.

Results

From the literature search, a total of 35 relevant studies were included in the analysis. These studies
focused on the diagnostic and therapeutic approaches for hepatic encephalopathy (HE), examining
pathophysiological mechanisms, psychometric assessment tools, and treatment strategies. The
following key findings were identified:

1. Pathophysiology of HE:

The most common pathophysiological mechanisms involved in HE include ammonia toxicity,
oxidative stress, and neuroinflammation. Studies showed that the accumulation of ammonia in the
bloodstream, primarily produced by gut bacteria during the digestion of proteins, leads to cerebral
edema and altered neurotransmission. The gut-liver-brain axis was emphasized as a crucial pathway in
HE development, with intestinal dysbiosis playing a significant role in exacerbating symptoms.

2. Psychometric Hepatic Encephalopathy Score (PHES):

Among the diagnostic tools, the PHES was highlighted as an essential instrument for assessing
cognitive dysfunction in HE patients. The review indicated that PHES, which includes tasks such as
digit symbol substitution and serial dotting test, has a strong correlation with clinical assessment of
HE, especially in its early stages, where symptoms are minimal but neurocognitive impairments are
detectable.
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3. Therapeutic Approaches:

1. Lactulose remains the first-line treatment for HE. It works by reducing ammonia production in the
gut and enhancing its excretion. Many studies showed that lactulose, often combined with
rifaximin, significantly improves cognitive function and reduces hospital readmission rates in HE
patients.

2. Rifaximin, a non-absorbable antibiotic, was noted as an effective adjunct to lactulose. It reduces
the gut bacterial load, specifically targeting ammonia-producing bacteria. Clinical trials highlighted
that rifaximin not only improved mental status but also reduced the risk of HE recurrence.

3. Other therapeutic modalities, such as the use of branched-chain amino acids (BCAAs), antibiotics
like neomycin, and liver transplantation in end-stage cirrhosis cases, were reviewed but were found
to have more variable outcomes. While BCAAs showed promise in improving cognitive function
in certain studies, their use as a standard treatment was not fully supported.

4. Studies also discussed the significant impact of HE on patients' quality of life, with cognitive
impairments leading to decreased daily functioning and psychological distress. PHES testing provided
valuable insights into these impairments, enabling early interventions that could potentially prevent
further progression to severe stages.

Discussion

The findings from this review reinforce the complexity of diagnosing and managing hepatic
encephalopathy. The current first-line treatment approach, combining lactulose with rifaximin, remains
effective, with significant improvements in cognitive function and a reduction in HE recurrence.
However, the role of newer therapies, such as probiotics and BCAAs, requires further investigation.
Although promising, these treatments should be tested in larger, well-designed randomized controlled
trials to determine their efficacy and safety compared to traditional therapies.

The importance of early diagnosis using PHES was evident. Given that HE can be subtle in its early
stages, the use of psychometric tools is essential for identifying minimal HE (MHE) before clinical
symptoms appear. Early intervention may prevent the progression to more severe forms of
encephalopathy and ultimately improve patient outcomes.

Moreover, the gut-liver-brain axis continues to emerge as a critical target for HE management.
Interventions aimed at restoring gut microbiota balance could potentially become an important adjunct
in treatment. The growing body of evidence supports the idea that a multifaceted approach, including
gut microbiome modulation, ammonia reduction, and cognitive support, is necessary for effective HE
management.

Despite the therapeutic advances, challenges remain in managing advanced stages of HE, especially in
patients with end-stage liver disease. In these cases, liver transplantation offers the only definitive
treatment option, though not without its own risks and complications.

In conclusion, while current treatments for hepatic encephalopathy, particularly lactulose and
rifaximin, provide significant improvements, further research into alternative therapies, early
diagnostic tools, and the role of the gut microbiome is needed to enhance treatment outcomes and
quality of life for patients with HE.

CONCLUSION: Treatment of hepatic encephalopathy is based on protein restriction in the diet,
'sterilisation’ of the bowel with antibacterial drugs and administration of lactulose, administration of
branched-chain amino acids. Surgical removal of the porto-tocaval shunt may result in regression of
the portosystemic encephalopathy that developed after the shunt was implanted. In some cases,
removal of the artificial shunt can be achieved by endovascular methods using a balloon [Potts J. et al.,
1990] or spiral [Clarke B. et al., 1989]. Embolization is also used to close spontaneous splenorenal
anastomoses [Kawanaka H. et al., 1995].
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