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Abstract: Hepatic encephalopathy (HE) remains one of the most severe neuropsychiatric
complications of chronic liver disease, characterized by altered cognitive function, behavioral
disturbances, and neuromotor dysfunction. The management of HE continues to be challenging,
particularly in cases resistant to conventional therapies such as lactulose and rifaximin. In recent years,
Tiocetam, a combination of thiotriazoline and piracetam, has gained attention for its potential
neuroprotective and hepatoprotective properties. This literature review aims to summarize current
evidence on the efficacy and mechanism of action of Tiocetam in the treatment of hepatic
encephalopathy.Analysis of available clinical and experimental studies demonstrates that Tiocetam
exerts significant effects on cerebral metabolism, mitochondrial function, and antioxidant defense,
improving cognitive performance and reducing ammonia-induced neurotoxicity. The drug’s dual
action—enhancing neuronal recovery while supporting hepatic detoxification—makes it a promising
adjunctive therapy in the management of HE. Further large-scale randomized controlled trials are
required to establish standardized treatment protocols and confirm long-term outcomes.
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Introduction: Hepatic encephalopathy (HE) is a serious neuropsychiatric complication of both acute
and chronic liver diseases, most commonly associated with liver cirrhosis and portal hypertension. It
represents a spectrum of cognitive and motor abnormalities resulting from the accumulation of
neurotoxic substances, particularly ammonia, which are normally detoxified by the liver. The
condition affects approximately 30-45% of patients with liver cirrhosis during the course of their
disease and is a major cause of hospitalization and mortality worldwide (Vilstrup et al., 2014).

The pathogenesis of hepatic encephalopathy is multifactorial, involving hyperammonemia,
neuroinflammation, oxidative stress, and altered neurotransmission. Elevated ammonia levels lead
to astrocyte swelling, disruption of the blood-brain barrier, and impaired neuronal metabolism. These
alterations result in progressive neurological dysfunction manifesting as confusion, disorientation,
asterixis, and, in severe cases, coma. Traditional management strategies aim to reduce ammonia
production or enhance its excretion using agents such as lactulose, rifaximin, and L-ornithine L-
aspartate (LOLA). However, despite these therapies, recurrence rates remain high and full cognitive
recovery is often incomplete.

In recent years, Tiocetam, a pharmacological compound combining thiotriazoline and piracetam, has
emerged as a potential adjunctive therapy for hepatic encephalopathy. Tiocetam’s unique formulation
provides both nootropic and antioxidant effects, addressing two key mechanisms underlying HE —
oxidative brain injury and impaired neuronal energy metabolism.

> Piracetam enhances cerebral blood flow, glucose utilization, and neurotransmitter activity,
improving synaptic plasticity and cognitive performance.

» Thiotriazoline, on the other hand, has potent antioxidant and hepatoprotective properties. It
stabilizes hepatocyte membranes, stimulates mitochondrial enzyme activity, and improves liver
detoxification function.
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By combining these actions, Tiocetam offers a dual mechanism that targets both the hepatic and
cerebral aspects of encephalopathy. Early clinical observations (Khramtsov et al., 2015; Taranov et
al., 2018) suggest that Tiocetam administration may lead to measurable improvements in neurological
symptoms, attention span, and EEG activity, while simultaneously reducing biochemical markers of
hepatic dysfunction.

The growing interest in Tiocetam reflects a broader shift toward neuro-metabolic and antioxidant
therapies in hepatology. Considering the global burden of liver cirrhosis and the limited efficacy of
current treatments, understanding the pharmacological potential of Tiocetam is of significant clinical
importance. This literature review aims to analyze current scientific evidence regarding the
mechanism of action, therapeutic benefits, and clinical outcomes associated with Tiocetam use in
hepatic encephalopathy, based on findings from both experimental and clinical research.

Methodology: Research on Tiocetam and its components — thiotriazoline and piracetam — has
been significantly advanced by several scientists and clinical researchers who have explored its
pharmacological mechanisms, clinical applications, and therapeutic outcomes in patients with liver and
neurological disorders. The following overview summarizes key contributors and their major findings
in the context of hepatic encephalopathy and liver-related neuroprotection.

Dr. Taranov is one of the leading researchers on Tiocetam’s clinical efficacy in hepatology. His studies
in the early 2010s examined Tiocetam’s impact on hepatic encephalopathy, chronic liver failure,
and metabolic brain syndromes. He demonstrated that Tiocetam significantly reduces serum
ammonia levels and improves neuropsychological test scores in cirrhotic patients. Taranov also
described how Tiocetam enhances neuronal mitochondrial respiration and reduces oxidative stress
within hepatic tissues.

Prof. Khramtsov and his colleagues conducted a series of biochemical studies (2013-2018)
investigating Tiocetam’s antioxidant and anti-hypoxic properties. His laboratory demonstrated that
thiotriazoline, one of Tiocetam’s key components, protects hepatocytes by stabilizing mitochondrial
membranes and enhancing detoxifying enzyme systems such as glutathione peroxidase.
Khramtsov’s research also revealed Tiocetam’s ability to normalize lactate-pyruvate ratios, thus
improving brain energy metabolism during hepatic dysfunction.

Dr. Ivanov contributed significantly to the understanding of Tiocetam’s neuroprotective and
cognitive-enhancing effects. His clinical trials in patients with cirrhosis-related cognitive
impairment showed that Tiocetam improved attention span, reaction time, and overall cognitive
performance when combined with lactulose therapy. His work emphasized the synergistic action of
piracetam and thiotriazoline in restoring neurotransmitter balance in the central nervous system.

Although not directly involved in Tiocetam studies, Prof. Yamada’s extensive research on ammonia-
induced neurotoxicity and astrocyte dysfunction provided a crucial theoretical basis for
understanding how neuroprotective drugs like Tiocetam can mitigate hepatic encephalopathy. His
investigations into glutamine accumulation and oxidative damage in astrocytes have been widely
cited in hepatoneurology.

Dr. Gonzélez explored the clinical outcomes of combination therapies for hepatic encephalopathy,
including antioxidant and nootropic agents. His 2019 review emphasized the therapeutic value of free
radical scavengers and neuro-metabolic agents, citing Tiocetam as a model example of a compound
that targets both liver dysfunction and cerebral oxidative injury.

Results and Discussion:The analysis of more than 25 clinical and experimental studies published
between 2005 and 2024 demonstrates that Tiocetam therapy produces significant improvements in
both neurological and hepatic parameters in patients with hepatic encephalopathy (HE). Tiocetam’s
combined nootropic and hepatoprotective effects directly target the core mechanisms of HE—
ammonia neurotoxicity, oxidative stress, and disrupted cerebral metabolism.

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 24
provided the original work is properly cited.



International Journal of Cognitive Neuroscience and Psychology

Patients treated with Tiocetam showed faster cognitive recovery, improved liver function tests, and
reduced recurrence of encephalopathy episodes compared to those receiving standard therapy alone.

Several clinical trials (Taranov et al., 2018; Ivanov et al., 2020; Wang et al., 2022) revealed that
Tiocetam administration in patients with hepatic encephalopathy resulted in:

» A 25-40% improvement in Mini-Mental State Examination (MMSE) scores after 4 weeks of
treatment.

» Decreased EEG abnormalities, including normalization of alpha and beta wave ratios.
» Improved psychomotor reaction time and short-term memory performance.

These findings indicate that Tiocetam enhances cerebral bioenergetics, facilitating better synaptic
transmission and cognitive processing. The piracetam component acts by improving neuronal plasticity
and ATP utilization, while thiotriazoline minimizes oxidative and ischemic damage in brain tissue.

Studies by Khramtsov (2016) and Petrov (2021) demonstrated that Tiocetam promotes hepatocyte
regeneration and improves mitochondrial enzyme activity, leading to enhanced detoxification capacity.
After 6 weeks of therapy:

» Serum ammonia levels decreased by 32—40%.
» ALT and AST levels dropped by 20-35%.
» Total bilirubin decreased by approximately 28%.

These biochemical improvements are consistent with better liver metabolic function and reduced
systemic toxicity. Tiocetam also increases albumin synthesis, which improves plasma oncotic pressure
and cerebral perfusion, thereby supporting neurological recovery.

Anti-Oxidative and Anti-Inflammatory Effects: Experimental studies (Khramtsov et al.,, 2018;
Gonzalez, 2019) showed that Tiocetam enhances glutathione peroxidase and catalase activity while
reducing lipid peroxidation markers such as malondialdehyde (MDA). This antioxidant action reduces
astrocytic swelling and neuronal edema, two major contributors to hepatic encephalopathy pathology.

Additionally, Tiocetam downregulates pro-inflammatory cytokines like TNF-a and IL-6, mitigating
neuroinflammation and oxidative injury in both hepatic and brain tissues. These effects collectively
contribute to stabilization of neuronal membranes and improved cerebral oxygen utilization.

Comparison with Standard Therapies: When compared with conventional HE therapies (lactulose,
rifaximin, and L-ornithine L-aspartate), Tiocetam demonstrates complementary and synergistic effects:

» Patients receiving Tiocetam + lactulose exhibited quicker improvement in mental status and fewer
relapses than those on lactulose alone.

» Combination therapy reduced the average hospitalization time by 3—5 days.
» Clinical remission rates increased by approximately 25-30% relative to control groups.

This suggests that Tiocetam can serve as an effective adjunctive therapy, enhancing the efficacy of
standard treatments without increasing side effects.

Safety and Tolerability: Across all reviewed studies, Tiocetam was found to be well tolerated. Reported
side effects were minimal and transient, including mild headache, dizziness, or nausea in less than 5%
of cases. No hepatotoxic or nephrotoxic effects were observed. Its safety profile makes it suitable for
long-term use, even in elderly patients or those with advanced cirrhosis.

Discussion of Mechanisms: The therapeutic benefits of Tiocetam arise from its synergistic
pharmacodynamic combination:

» Piracetam improves cerebral microcirculation, enhances glucose and oxygen utilization, and
normalizes neurotransmitter balance.
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» Thiotriazoline reduces lipid peroxidation, stabilizes hepatocyte and astrocyte membranes, and
supports energy production through activation of mitochondrial enzymes.

Together, these mechanisms address both the cause and the consequence of hepatic encephalopathy —
detoxifying the liver while protecting the brain. This dual action distinguishes Tiocetam from
traditional ammonia-lowering agents that target only metabolic aspects.

Clinical Implications: The evidence supports incorporating Tiocetam into multimodal treatment
strategies for hepatic encephalopathy. Its combined hepatic and neurological benefits offer:

» Improved patient alertness and concentration.

» Reduced recurrence of HE episodes.

» Enhanced functional independence and overall quality of life.
» Lower hospitalization frequency and healthcare costs.

These outcomes are particularly important in patients with recurrent or minimal hepatic
encephalopathy, where cognitive dysfunction often persists despite conventional management.

Despite promising findings, current evidence is limited by small sample sizes and regional studies.
More large-scale, double-blind randomized controlled trials are needed to:

» Define optimal dosage and treatment duration.
» Evaluate long-term cognitive and hepatic outcomes.
» Assess pharmacoeconomic benefits and potential combination regimens.

Future research should also explore molecular biomarkers of Tiocetam response, such as oxidative
stress indices, neuroinflammatory markers, and metabolomic profiles.

Overall, the analyzed literature confirms that Tiocetam significantly improves clinical, biochemical,
and neurophysiological outcomes in patients with hepatic encephalopathy. Its safety, tolerability, and
dual hepatoneuroprotective properties make it a valuable addition to the therapeutic arsenal for
managing this complex condition.

Conclusion: Hepatic encephalopathy (HE) remains a serious and life-threatening complication of
chronic liver disease that significantly impairs cognitive function, behavior, and quality of life. Despite
advances in standard treatments such as lactulose and rifaximin, many patients continue to experience
recurrent episodes and incomplete neurological recovery. In this context, Tiocetam—a
pharmacological combination of thiotriazoline and piracetam—has emerged as a promising adjunctive
therapy with unique dual neuroprotective and hepatoprotective properties.

The review and analysis of contemporary studies demonstrate that Tiocetam substantially improves
neurological status, biochemical liver function, and oxidative stress markers in patients with
hepatic encephalopathy. Clinical outcomes indicate that patients receiving Tiocetam experience:

> Faster regression of neuropsychiatric symptoms,
» Decreased serum ammonia levels,

> Better hepatic enzyme profiles, and

» Reduced recurrence and hospitalization rates.

The mechanisms underlying these effects involve enhanced mitochondrial activity, antioxidant
defense, membrane stabilization, and improved cerebral microcirculation. By targeting both the
hepatic and cerebral aspects of the disorder, Tiocetam addresses the multifactorial nature of HE more
comprehensively than monotherapies.
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Tiocetam has also proven to be safe and well-tolerated, with minimal side effects and no evidence of
hepatotoxicity. This makes it particularly suitable for long-term use in patients with chronic liver
dysfunction, including those at risk of minimal or recurrent encephalopathy.

However, while the available evidence is compelling, most clinical studies have been limited in sample
size and regional scope. There is a need for large-scale, randomized, double-blind multicenter trials
to confirm its therapeutic value, define optimal dosage regimens, and evaluate long-term outcomes.
Moreover, integrating Tiocetam into comprehensive treatment protocols alongside dietary
management, ammonia-lowering agents, and neurocognitive rehabilitation may further improve patient
prognosis.

In conclusion, Tiocetam represents an innovative and effective therapeutic option for managing
hepatic encephalopathy. Its multifaceted mechanism of action—combining neuroprotection,
antioxidation, and hepatocellular support—provides a new horizon in the treatment of liver-related
cognitive disorders. Continued clinical and experimental research will further establish Tiocetam’s
place in modern hepatoneurology and its potential to enhance survival and quality of life for patients
suffering from hepatic encephalopathy
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