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ABSTRACT

Introduction and aim

Minimal hepatic encephalopathy (MHE) is a subtle but significant brain dysfunction resulting
from chronic liver damage, with symptoms that can be difficult to detect. It affects patients'
quality of life by causing problems with concentration, memory, and motor coordination.
Untreated MHE may progress to more severe neurological disorders, such as overt hepatic
encephalopathy. The importance of this condition lies in its impact on patients' daily
functioning and the increased risk of accidents, particularly in situations requiring quick
responses, such as driving.Neurological symptoms caused by the disease are potentially

reversible with treatment.

Materials and Methods
Available literature from the PubMed and Google Scholar databases was reviewed using the

following keywords: "minimal hepatic encephalopathy," "hepatic encephalopathy,"
"cirrhosis," and "SIBO."

Conclusion

The significance of Minimal Hepatic Encephalopathy is crucial from the perspective of
preventing further progression and the onset of overt hepatic encephalopathy, as well as
improving the quality of life for our patients. Patients and their families are often unaware of
the condition, and the cognitive impairments are frequently underestimated. Enhancing

diagnostic methods would enable physicians to identify these patients more promptly.
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Introduction

Minimal hepatic encephalopathy (MHE) is a subclinical manifestation of hepatic
encephalopathy characterized by subtle impairments in cognitive, psychomotor, and
attentional functions. This condition occurs in patients with chronic liver diseases, even in the
absence of overt neurological symptoms. MHE is associated with a significant reduction in
quality of life and an increased risk of progression to overt hepatic encephalopathy. Diagnosis
requires the use of advanced psychometric or neurophysiological testing, underscoring the
importance of early recognition and therapeutic intervention.[1][2] The spectrum of
symptoms is very broad, ranging from subtle manifestations to hepatic coma. [3] MHE is
present in approximately 22% to 74% of patients with liver cirrhosis. [4] The quality of life
of patients with MHE is impaired.[5][6]

Description of the state of knowledge

The diagnostic and therapeutic approach to Minimal Hepatic Encephalopathy (MHE) is
challenging due to the lack of standardized diagnostic criteria and targeted treatments. While
certain advancements show promise, such as the use of probiotics for modulating gut
microbiota, their long-term efficacy remains under investigation. The most common adverse
effects of current therapies for MHE, such as lactulose and rifaximin, include gastrointestinal
disturbances like diarrhea and bloating. Despite progress, no causal link between MHE
treatments and systemic complications has been definitively established, largely due to the

limited availability of high-quality clinical data.

Current classification criteria divide hepatic encephalopathy into two categories
EASL-AASLD z2014 r.:
1. Covert Hepatic Encephalopathy (CHE):

This includes minimal hepatic encephalopathy (MHE) and grade 1 hepatic encephalopathy
according to the West Haven classification.
2. Overt Hepatic Encephalopathy (OHE):

A more advanced stage of the condition with clearly observable symptoms.

[71, [8]



Impact on Patients and Recognition Challenges

MHE significantly affects the quality of life. Patients and their families often fail to recognize
the condition, attributing symptoms to personality traits or clumsiness. However, it is
important to acknowledge the potential negative effects of cognitive and motor dysfunctions
on both the patient and their surroundings. These include: 1) Increased risk of daily errors:
Such as during vehicle operation or other complex tasks, 2) Higher risk of falls: Due to

impaired motor coordination. [9][10]

Aging Population and Diagnostic Challenges
The aging population in Western societies further complicates the diagnosis of MHE, as its
symptoms can be easily mistaken for the natural aging process. Cognitive and motor

symptoms are subtle, leading to underdiagnosis in older adults. [10]

Prevalence and Societal Costs
Studies indicate that approximately 50% of patients with chronic liver disease may experience
neurological impairments associated with MHE. While early detection and diagnosis are vital

in advanced societies, they are associated with significant healthcare costs. [11]

Minimal Hepatic Encephalopathy

Minimal hepatic encephalopathy (MHE) has traditionally been described as a
subclinical or covert form of hepatic encephalopathy (HE). The primary cause of MHE is the
acute or chronic progression of liver cirrhosis. Depending on the severity, it manifests with
varying degrees of neuropsychiatric symptoms, ranging from cognitive dysfunction to hepatic

coma.

Hepatic encephalopathy (HE)
Hepatic encephalopathy (HE) is a syndrome of cognitive and psychiatric disturbances
observed in patients with chronic or acute liver diseases. The liver plays a critical role in

detoxifying the body, converting toxic ammonia—produced during protein metabolism—into



urea, which can be safely excreted by the kidneys. When hepatocyte function is impaired, the
detoxification processes become insufficient, leading to an increase in blood ammonia levels.
Ammonia crosses the blood-brain barrier, exerting toxic effects on the central nervous system

and causing the symptoms of encephalopathy.[12][13]

It is estimated that hepatic encephalopathy affects 60-80% of patients with liver cirrhosis. [14]

West Haven Classification

The West Haven Classification is a five-point scale designed to assess the severity of
hepatic encephalopathy, facilitating both diagnosis and monitoring of disease progression.
From the perspective of diagnosing Minimal Hepatic Encephalopathy, the most relevant
grades are 0 and 1. The higher grades of this classification describe more severe stages of

hepatic encephalopathy, which do not align with the course of the aforementioned condition.

Degree 0 on this scale describes a state characterized by the absence of clinical
abnormalities, although there may be changes observed in neurophysiological and
psychomotor tests. This degree is often referred to as Minimal Hepatic Encephalopathy.
Currently, there is a lack of standardized tests that allow for rapid and accurate diagnosis,

necessitating further expert consultation by physicians. [15]

Degree 1 reflects minor disturbances in concentration, attention, and personality.
According to previous terminology, this degree corresponds to Minimal Hepatic

Encephalopathy.

Pathophysiology

Liver dysfunction can lead to neurological impairments and a decline in cognitive abilities,
resulting from the action of bloodborne factors that affect the permeability or integrity of the
blood-brain barrier (BBB). In cases of liver cirrhosis, substances that would normally not
cross the BBB penetrate the brain, along with excessive levels of compounds such as

ammonia, which typically cross this barrier in limited amounts. The accumulation of these



substances activates pathophysiological mechanisms, leading to adverse effects on the

brain.[16]

The triggering factors for the development of MHE include [17]:

gastrointestinal bleeding
excessive protein
hyperkaliemia/hyponatremia (electrolyte imbalance)

constipation

A o

dehydration

Diagnostic

Initiating the Diagnostic Process for Minimal Hepatic Encephalopathy (MHE):

The diagnostic process for MHE should begin with the recognition during clinical
examination of symptoms that may lead the physician to suspect the disease. Key symptoms
include fatigue, concentration disturbances, memory impairments, psychiatric problems, and
psychomotor slowing.

Physical Examination Findings [15]:

- Liver Cirrhosis: Indications of cirrhosis upon examination.

- Coarse Hand Tremor: Presence of asterixis or flapping tremor.

Further Diagnostic Steps:

The next stage involves detailed assessments that assist clinicians in diagnosing MHE. This
includes [1][18][19][20]:

1. Clinical Tests: PHES (Psychometric Hepatic Encephalopathy Score), R-BANS (Repeatable
Battery for the Assessment of Neuropsychological Status), ANT (Attention Network Test),
CRT (Choice Reaction Time), ICT (Inhibitory Control Test), Stroop App, SCAN (Screen for
Cognitive Impairment in Psychiatry).

2. Neurophysiological Examinations: EEG (Electroencephalography), CFF (Critical Flicker

Frequency), evoked potential studies.



3. Neuroimaging: CT (Computed Tomography), MRI (Magnetic Resonance Imaging), PET
(Positron Emission Tomography).

4. Laboratory Tests: Comprehensive lab evaluations to assess liver function and rule out other
conditions.

Diagnostic Recommendations[15]:

Studies indicate the necessity of utilizing 2 to 3 neuropsychomotor tests for accurate diagnosis.

If the test results are negative, it is advisable to repeat the assessments after 6 months.

S100B Protein

The 20kDa S100 protein, part of the S100/calmodulin/troponin C-EF hand protein
family, plays a role in directing cellular calcium signaling. It was first isolated from glial cells.
The detection of S100 protein is possible in various pathological processes, such as malignant
melanoma, brain injury, stroke, head trauma, and cardiac arrest.[21][22]
The CanAgl100 EIA test is a method for incubating S100 proteins with monomers S100A and
S100B. This approach eliminates cross-reactivity with other monomers of this protein,
significantly increasing its specificity and effectiveness. Detection of the protein in the test
material is interpreted from a streptavidin-coated strip. A positive result is indicated by a blue
color, with the intensity of the color correlating proportionally to the protein concentration in

the sample.[23]

Numerous scientific studies consistently indicate that the level of S100B protein is elevated in

patients with liver cirrhosis and hepatic encephalopathy (HE). [24]

As indicated by the study conducted by Strebel et al., 46% of patients with MHE had
elevated levels of this protein. This diagnostic method has the potential to represent the future

of faster diagnosis for patients with HE and MHE.[25]

The Role of Gut Microbiota in Minimal Hepatic Encephalopathy

Studies have demonstrated that dysbiosis of the gut microbiota plays a crucial role in
the development of Minimal Hepatic Encephalopathy (MHE). Systemic inflammation,
hyperammonemia, endotoxins, and neurotoxins are significant factors in the progression of

this disease.



Szahab Abid et al. report that treating SIBO in patients with cirrhosis and minimal
hepatic encephalopathy (MHE) leads to significant health improvements, both by alleviating
SIBO symptoms and enhancing brain function and quality of life in these patients.[26]

Small Intestinal Bacterial Overgrowth (SIBO) is a syndrome characterized by an increase in
the bacterial population in the small intestine beyond physiological levels, leading to the
manifestation of clinical symptoms. SIBO is a symptom of intestinal dysbiosis. Dysbiosis of
the gut microflora leads to increased production of ammonia, enhancing its toxic effect on the
nervous system. The cutoff point for recognizing bacterial overgrowth in the small intestine is
10”5 colony-forming units per milliliter (cfu/mL) in an aspirate obtained from the small

intestine, which also contains bacteria originating from the colon.[27]

Research indicates that the incidence of Hepatic Encephalopathy (HE) and MHE was
significantly higher in patients with SIBO compared to those without intestinal microbiota
overgrowth. Inhibition of the activation of the farnesoid X receptor (FXR) and TGRS receptor
due to decreased bile secretion by the liver—resulting from SIBO in patients with liver
cirrhosis—impairs the intestinal immune barrier.[28] This condition allows toxins to penetrate
the circulatory system. Subsequently, these toxins reach the central nervous system (CNS),
where they cause significant damage. SIBO has been confirmed in scientific studies as a

factor influencing the development of MHE in patients with liver cirrhosis.[29]

Symptoms of central nervous system damage resulting from the toxic effects of ammonia on

nerve cells in the course of HE may include:

1. Consciousness Disorders: Ranging from mild disorientation to coma.

2. Intellectual Function Deterioration: Problems with memory, concentration, and
abstract thinking.

3. Personality Changes: Mood swings, irritability, and apathy.

4. Neuromuscular Disorders: Motor slowing and concentration disturbances.

Minimal Hepatic Encephalopathy — Treatment



Randomized controlled trials have demonstrated the positive impact of lactulose and rifaximin
on improving the health of patients with Minimal Hepatic Encephalopathy (MHE). The effect
of rifaximin was particularly effective in enhancing patients' cognitive and behavioral
functions, as could be reliably identified through psychometric testing. It is also worth noting
that long-term treatment with a combination of rifaximin and lactulose has shown a beneficial

effect in reducing the risk of recurrent hepatic encephalopathy.

However, there is currently a lack of fully randomized protocols for detecting and managing
MHE in patients, which leads to discrepancies in the consistency of results across some

studies.[17]

Lactulose and rifaximin represent the most effective combination capable of reversing the
progression of Minimal Hepatic Encephalopathy in patients with overt liver cirrhosis.
Lactulose has proven to be the only effective agent for reversing Minimal Hepatic
Encephalopathy, preventing its progression to overt forms, reducing ammonia levels, and

improving patients' quality of life, with well-tolerated side effects.[30]

Discussion

From the perspective of physicians across various specialties, such as gastroenterologists,
primary care physicians, and other specialists who routinely encounter patients with
neurophysiological and neuropsychological symptoms, Minimal Hepatic Encephalopathy
(MHE) can present a significant yet often elusive clinical challenge. Individuals with MHE
are usually unaware of the subtle disturbances in their cognitive functioning. The absence of
obvious central nervous system symptoms that could be detected during routine physical
examinations, combined with patients' lack of awareness regarding their declining cognitive
abilities, may lead to severe health consequences in the future. However, through effective
interdisciplinary collaboration, MHE can be diagnosed, potentially improving patients' quality
of life and positively influencing their prognosis. Studies indicate that approximately 50% of

patients with MHE develop overt hepatic encephalopathy within a few years.

Minimal Hepatic Encephalopathy represents a milder form of the cognitive and motor

impairments associated with the progression of hepatic encephalopathy. The challenge with



this condition lies in its subtle symptoms, which are difficult to detect during a physical
examination conducted by a primary care physician. The diagnosis of these impairments relies
primarily on the use of specialized diagnostic tests and observation of specific symptoms that
may emerge under particular clinical conditions. Although patients with MHE do not exhibit
overt clinical symptoms, the condition significantly impacts their daily functioning, gradually
reducing their quality of life. Furthermore, these individuals are at an increased risk of

developing overt hepatic encephalopathy and generally face poorer health outcomes.

MHE should attract the attention of many physicians who encounter patients with liver
dysfunction in their daily practice, but also beyond this group. It turns out that the issue may
affect a larger number of undiagnosed patients.

The fundamental importance of Minimal Hepatic Encephalopathy lies in the fact that it occurs
in 30-80% of patients with liver cirrhosis, while overt hepatic encephalopathy affects 30-50%
of cirrhotic patients.[7][15]

Summary

The presence of MHE is a prognostic factor for the development of overt hepatic
encephalopathy; however, it is not always a prerequisite and can sometimes be overlooked

during the diagnostic process.[7]

The growing number of patients with neuropsychological disorders poses a challenge for
physicians to make accurate diagnoses. Demographic projections for 2050 predict a
significant increase in the proportion of seniors, the number of patients exposed to
multimorbidity is rising.[31] An aging population is more susceptible to the coexistence of
multiple diseases, making complete recovery and maintaining good functioning in elderly
patients more difficult. Multimorbidity in older adults increases the risk of various conditions,
including dementia and depression. Minimal Hepatic Encephalopathy may also contribute to
these disorders, further complicating the diagnostic process. Therefore, physicians should be
prepared to recognize MHE to improve patients’ quality of life and prevent the progression of

the disease.
Liver diseases represent a significant and growing health problem, particularly in developing

countries. Complications from these conditions can mimic neurodegenerative symptoms of

varying severity, further hindering proper diagnosis and the implementation of appropriate
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treatment. Primary care physicians and those working in hospices often encounter patients
suffering from neurocognitive disorders. Frequently, elderly patients presenting to physicians

have long been diagnosed with dementia as well as other coexisting conditions.
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