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Abstract
Hepatic encephalopathy is a reversible disorder seen in patients with advanced cirrhosis. It is manifested by wide spectrum of

neurological and psychiatric abnormalities which occur due to accumulation of toxic substances specially ammonia in the brain. The
common triggers include constipation GI bleeding infection, TIPS etc. it is seen in 30 to 45% of patients with cirrhosis. Presence of
liver disease together with factoring out other causes of altered mental status is essential for diagnosis of HE. Management includes
proper identification and treatment of underlying cause of underlying cause. Antibiotics like rifaximin, metronidazole are often given

empirically to take care of infections. In addition osmotic laxatives, L-ornithine and L-aspartate (LOLA) are also used to decrease the
levels of ammonia. Feacal microbiota transplant is gaining significant progress in the management of refractory hepatic encephalopathy.
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Introduction
Liver transplantation is considered to reverse the HE according

to the studies. In patients with advanced liver dysfunction, HE can
cause neuropsychiatric abnormalities from the neurotoxic substances accumulation in the brain.

Patients typically present with altered mental status, person-

ality changes and a decreased level of consciousness. An inverted
sleep-wake pattern can be seen in the early stages wherein patients

are found to be awake during the night and sleeping throughout the
day and patients typically are in lethargic state. In late stages, hepatic encephalopathy may eventually lead to hepatic coma or coma
hepaticum followed by death [1-3]. HE greatly affects the quality

of life together with the morbidity and mortality causing economic
affliction on the patients.
Etiology

Renal failure, Gastrointestinal bleeding, Constipation, Infec-

tions, Medication non-compliance, Excessive dietary protein in-
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take, Dehydration, electrolyte imbalance and Trans jugular intra-

hepatic portosystemic shunt (TIPS) all are known to be the factors
responsible for precipitating HE in patients with chronic liver dis-

•

ease [4,5].
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•
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thy can be Type A (acute) seen in acute liver failure, Type

with cirrhosis with portal hypertension or systemic shunt-

underlying cause, the severity of the disease, duration of the dis-
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ease, and the presence or absence of precipitating factors [6].

68

palmar erythema [7].

Classification according to the severity of HE is depicted in
the following table

Clinical Features

No encephalopathy at all, no history of HE

Alteration in psychomotor speed/executive functions. No evidence of clinical/mental status changes.

Anxiety, attention span deficit, impaired simple mathematical
skills, altered sleep pattern, unaware of deficits.

Lethargy, not oriented to time, personality changes, buzzare behavior, dyspraxia, asterexis

Somnolence, semistupor, responsive to stimulus, increasing confussion and disorientation.
Coma

Table 1: Classification criteria for hepatic encephalopathy.
WHC: West Haven Criteria; ISHEN: International Society of Hepatic Encephalopathy and Nitrogen Metabolism; CHESS: Clinical Hepatic
Encephalopathy Staging Scale; HESA: The Hepatic Encephalopathy Scaling Algorithm
Commonly used criteria include West Haven Criteria (WHC) and

the International Society for Hepatic Encephalopathy (ISHEN) criteria [6]. Other grading systems, such as Clinical HE Staging Scale

(CHESS) and HE Scoring Algorithm (HESA) were developed to
grade patients according to the severity of HE [25].
•

According to the timing/duration of disease HE can be epi-

•

Triggering factors include infections, gastrointestinal bleed-

sodic, recurrent (less than 6 months), or persistent (presenting with altered behaviour always with recurrent HE) [6].

ing, diuresis, electrolyte abnormalities, and constipation. HE
can be resolved in 90% of patients by aggressively treating
risk factors [6].

Pathophysiology
The neurotoxicity of ammonia in the brain, either due to in-

creased production or impaired excretion is the most well understood pathophysiology leading to the HE [8].

The two main sites of ammonia production are the small intes-

tine about 50% and the kidneys about 40%. In the gastrointesti-

nal system, urease producing bacteria degrade dietary protein to

ammonia together with the breakdown of glutamine by enterocyte
glutaminase. In kidneys, the proximal tubular cells generate am-

monia from glutamine and bicarbonate is produced as a by-product. Various mechanisms can alter the production of ammonia at

these sites like bleeding from gastrointestines, hypovolaemia,

over-diuresis, hypokalaemic state, acidosis, and increased pro-

Citation: Shafi Aamir., et al. “Hepatic Encephalopathy: A Comprehensive Review". Acta Scientific Gastrointestinal Disorders 5.7 (2022): 67-71.

Hepatic Encephalopathy: A Comprehensive Review
69

tein intake [8]. The urea cycle (Krebs-Henseleit cycle) in the liver

are potent laxatives as well as alter the intestinal microbiome to

patocellular damage liver’s ability to detoxify ammonia is reduced,

to the conversion of ammonia to the ammonium ion causing im-

neuronal damage/dysfunction. Ammonia and glutamate are con-

to be useful [21,22].

converts ammonia into water-soluble urea, from there elimination

from the body occurs through intestines and the urine. Due to hesubsequently levels increase within the systemic circulation [9].
Increased levels of ammonia in the systemic circulation can cause
verted into glutamine-by-glutamine synthetase in astrocytes, lead-

ing to increase in cerebral volume by osmosis, thereby increasing

non-urease-producing bacteria thereby reducing ammonia production [19,20]. Lactulose also lowers the pH of the colon, leading

paired absorption of ammonia. Excess ammonia from the colon can

be removed using enemas and polyethylene glycol and are proven
Antimicrobials against gut flora producing ammonia are also

the risk of cerebral edema [10]. In addition, in the mitochondria of

used to treat HE. Rifaximin is one such drug that is effective in

Evaluation

treatment for patients with refractory HE.

the astrocyte’s ammonia is formed from glutamine which in turn
leads to oxidative damage [11].

In the early stages, patients may only report disturbances in

their sleep-wake cycle [12]. Personality changes among the pa-

tients develop subsequently. With time patients can present with

cognitive impairment such as disorientation, memory impairment,

slurred speech, confusion, and eventually coma if the disease is
left untreated [13,14]. HE can also affect the musculoskeletal system. Patients also reported to have coordination problems, such as
changes in their handwriting, in patients with minimal HE [6].

Patient should thoroughly evaluated followed by classification

of the symptoms according to the West-Haven Criteria. Differenti-

ating between the presence of asterexis and tremulousness associ-

ated with alcohol withdrawal or abuse is important for diagnosis
of exclusion [15-17]. Elevated blood ammonia levels are often seen
in patients with hepatic encephalopathy. Monitoring of patients
should be done by assessing the clinical improvement or deteriora-

tion of a patient undergoing treatment rather than serial arterial
blood ammonia measurements.

No definitive test or imaging modality is available to accurately

reducing hospital admissions and the frequency of recurrent epi-

sodes [19,23]. Faecal microbiota transplant (FMT) is a promising
Restriction of protein is not recommended as normal protein

intake levels do not exacerbate or cause HE instead Protein restriction can be harmful already in those patients with reduced skeletal
muscle mass [19].

Other treatment options include LOLA (L-ornithine and L-as-

partate) which increases the production of urea by increasing the

use of Ammonia in the urea cycle, and underlying zinc deficiency
common in cirrhotic patients also needs to be addressed.
Prognosis

Hepatic encephalopathy carries a poor prognosis. Around 40%

of patients die within 12 months. Given high mortality, MDT (multidisciplinary team) that closely monitors and manages the patient

is important to improve the quality of life. The patient should be
referred to a liver transplant surgeon to determine his or her eligi-

bility as early as possible after the diagnosis has been made. There

is an increased mortality (three times more than single episode
of HE) in patients with recurrent overt HE after calculating MELD

score, ascites, albumin, indication for TIPS, and age [24]. Numerous

diagnose and assess the severity of HE. Current guidelines rec-

studies have demonstrated that neuroinflammation and neuronal

attention as well as working memory and psychomotor speed) to

tion neurological complications can persist [26].

ommend the use of an EEG (sensitivity 57-100% and specificity
41-88%) other neurophysiological tests (psychometric testing of
diagnose HE after excluding other causes [6,18].
Treatment

Laxative is the first line of therapy for HE with aim to prevent

ammonia absorption through non-absorbable disaccharides. They

cell death are characteristic of HE and recurrence of which can lead
to permanent damage which is irreversible. Post-liver transplanta-

Conclusion

The prognosis in patients with hepatic encephalopathy is poor

irrespective of treatment. The existing treatments are to ease
symptoms and improve the quality of life. One of the most impor-
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tant indicator of worsening cirrhosis is the HE with increased mortality and morbidity of patients with cirrhosis. To improve clinical

outcomes in patients with HE further studies are ongoing with
hope to improve the mortality and morbidity in patients with HE.
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