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It is well known that 30% to 45% of patients with cirrhosis (1) 
develop a spectrum of potentially reversible neurocognitive deficits, 

termed ‘hepatic encephalopathy’ (HE). These deficits can range from 
subtle, including fatigue and day-night reversal, to severe including 
focal neurological deficits and coma (2). The development of overt 
HE is associated with poor outcomes, with reportedly decreased sur-
vival rates after even the first episode of HE (3).

Minimal HE (MHE), previously known as subclinical or latent 
encephalopathy, represents the earliest stage of the spectrum and, by 
definition, is not clinically apparent. MHE occurs in up to 80% of 
patients with cirrhosis and manifests as abnormalities in central nerv-
ous system function, with significant impairments in attention, 
psychomotor speed, visuospatial perception, response inhibition and 
delayed information processing (4,5). MHE can also occur in patients 
with noncirrhotic liver disease such as portal vein thrombosis or porto-
systemic shunts (6). Given its covert nature, the diagnosis of MHE is 
made through neuropsychiatric testing. 

Burden of MHe
Because it is not obviously apparent, MHE is often believed to lack a 
significant impact on patient quality of life (QoL) or ability to func-
tion and, thus, frequently remains undiagnosed. However, studies have 
shown that it is the leading cause of cognitive dysfunction in cirrhotic 
patients (7), with marked impairment in both QoL and job perform-
ance (8,9). Furthermore, MHE is associated with an increased risk of 
developing overt HE and overall mortality (10). Interestingly, although 
Child-Pugh scores are higher in patients with MHE compared with 
those without, there is no direct association between the two (11). 

Groeneweg et al (9) examined health-related QoL (HRQoL) in 
patients with cirrhosis undergoing testing for MHE using a ‘Sickness 
Impact Profile’. This questionnaire evaluates patient perception of 
social interaction, alertness, emotional behaviour, mobility, sleep/rest, 
home management, recreation and past times. Patients with MHE 

reported lower scores in all areas compared with patients without 
MHE, with the areas of highest impact being alertness, home manage-
ment, work, recreational activities and sleep. Similar findings were 
reported in a study by Schomerus and Hamster (8).  

Although initially examined in the mid-1990s (12,13), studies on 
MHE and driving have re-emerged in the past decade with concerning 
results. A study from 2004 found that patients with MHE had overall 
lower total driving scores (defined as skills in car handling, adaptation 
to traffic situations, cautiousness and manoeuvring) on a standardized 
on-road test compared with non-MHE controls (14). The professional 
driving instructor, who was blinded to the patient’s diagnosis, had to 
intervene more frequently in the MHE group to avoid potential acci-
dents. Other studies have shown that cirrhotic patients with MHE 
have impaired navigation skills during driving simulation (13), and 
also self-report a significantly higher rate of violations and motor 
vehicle accidents than controls (15,16). Other studies examining 
problems with driving in patients with MHE demonstrated that 
patients also experienced difficulty with decision making, planning 
(navigation) and ability to perform tasks when their attention was 
divided (17). Given that the cognitive processes required for driving 
– attention, ability to respond quickly, visuomotor coordination and 
short-term recall – are the same processes adversely affected by MHE, 
it is no surprise that patients with MHE are at higher risk for motor 
vehicle collisions. A study by Bajaj et al (18), which examined the cost 
effectiveness of diagnosis and treatment of MHE as a means to reduce 
societal costs related to motor vehicle accidents, found that diagnosis 
and treatment with available medications would save from $1.7 million 
to $3.6 million over a five-year period in the United States.

diagnosis
The diagnosis of MHE is often overlooked because the major deficits 
are in the areas of overall performance and psychomotor activities, 
with verbal functioning usually preserved.  A survey of members of the 
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Minimal hepatic encephalopathy (MHE) is the earliest form of 
hepatic encephalopathy and can affect up to 80% of cirrhotic patients. 
By definition, it has no obvious clinical manifestation and is charac-
terized by neurocognitive impairment in attention, vigilance and 
integrative function. Although often not considered to be clinically 
relevant and, therefore, not diagnosed or treated, MHE has been 
shown to affect daily functioning, quality of life, driving and overall 
mortality. The diagnosis of MHE has traditionally been achieved 
through neuropsychological examination, psychometric tests or the 
newer critical flicker frequency test. A new smartphone application 
(EncephalApp Stroop Test) may serve to function as a screening tool 
for patients requiring further testing. In addition to physician report-
ing and driving restrictions, medical treatment for MHE includes non-
absorbable disaccharides (eg, lactulose), probiotics or rifaximin. Liver 
transplantation may not result in reversal of the cognitive deficits 
associated with MHE.
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une encéphalopathie hépatique minimale

L’encéphalopathie hépatique minimale (EHM) est la forme la plus 
précoce d’encéphalopathie hépatique. Elle peut toucher jusqu’à 80 % 
des patients cirrhotiques. Par définition, elle n’a pas de manifestations 
cliniques évidentes et se caractérise par une atteinte neurocognitive de 
l’attention, de la vigilance et de la fonction intégrative. Souvent, elle 
n’est pas considérée comme pertinente sur le plan clinique et n’est 
donc pas diagnostiquée ou traitée, mais elle nuit au fonctionnement 
quotidien, à la qualité de vie, à la conduite automobile et à la mortalité 
globale. D’ordinaire, pour diagnostiquer l’EHM, on procède à un 
examen neuropsychologique, à des tests psychométriques ou à la 
mesure plus récente de la fréquence critique de fusion. Une nouvelle 
application pour téléphone intelligent (EncephalApp Stroop Test) peut 
être utilisée comme outil de dépistage auprès des patients qui ont 
besoin de subir des examens plus approfondis. En plus de la déclaration 
par le médecin et des restrictions relatives à la conduite automobile, le 
traitement médical de l’EHM inclut la prise de disaccharides non 
absorbables (p. ex., lactulose), de probiotiques ou de rifaximine. La 
transplantation hépatique ne renverse pas nécessairement les déficits 
cognitifs associés à l’EHM.
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American Association for the Study of the Liver found that although 
84% believed that MHE was a clinically significant issue, almost 40% of 
respondents had never tested for MHE (19). Unfortunately, there is no 
general consensus on whom to test for MHE. Although some groups 
recommend screening of all cirrhotic patients, this can be impractical 
given the substantial number and cost. However, testing should be com-
pleted in patients at risk for MHE (cirrhosis or portosystemic shunts) 
who are in jeopardy of accidents and complain of decreased cognition or 
a decline in work performance (20) (Figure 1). 

Before initiating testing for MHE, we recommend that obvious 
neurological causes of cognitive impairment (ischemia, inherited or 
metabolic causes of dementia) and overt HE be ruled out. This can be 
best accomplished with a combination of a neurological examination 
and a mini-mental status examination. If these are negative, one can 
proceed to testing of MHE (Figure 1).

Referral to a neuropsychologist for thorough expert assessment is 
expensive and time consuming, and a standard battery of psychometric 
tests dedicated to making the diagnosis has not been established. Some 
short neuropsychological tests, including the trail-making test, symbol 
digit modalities test and block design test have been used in the diag-
nosis of MHE, although none were specifically designed for this pur-
pose. The currently recommended method to diagnosis MHE is based 
on a combination of psychometric test procedures, the Psychometric 
Hepatic Encephalopathy Score. This battery of tests was specifically 
developed for MHE and has been validated in this population. It 
includes five paper-and-pencil tests including number connection tests 
A and B, the digit symbol test, the serial dotting test and the line-
drawing test (21,22). Another increasingly used test is the critical 
flicker frequency test. This has been shown to predict MHE with the 
advantage of not being affected by age or educational level (23).

However, none of these tests are readily available to the general 
hepatologist in the clinic setting. A recent study by Bajaj et al (24) 
examined the role of a smartphone application (EncephalApp Stroop 
Test) in the setting of screening patients with cirrhosis for MHE (www.
encephalapp.com [accessed April 30, 2013]). The investigators found 
that patients with MHE performed more poorly compared with their 
counterparts without cirrhosis and normal controls (total time 365 s 
versus 271 s versus 217 s, respectively) (24). This application is freely 
available to individuals with a smartphone (although only through the 
Apple Store, Apple Inc, USA), is not prohibitively time consuming 
and is a possible tool to screen patients at risk for MHE. A total time 
>274.9 s is believed to be suggestive of MHE (area under the curve of 
0.89 in all patients and 0.84 in patients without previous overt HE) 
(24). However, further testing to establish and validate cut-offs for both 
normal and abnormal parameters is still being undertaken, and will be 
needed to help rule out MHE (personal communication, Dr J Bajaj, 
Virginia Commonwealth University, Virginia, USA).

TreaTMenT
Treatment of MHE should initially be directed toward altering lifestyle 
habits including avoidance of situations that may lead to accidents and 
potential driving restrictions. When a diagnosis of MHE is suspected 
or confirmed, the issue of driving and the implications that this has on 
the patient must be discussed. The Canadian Medical Association’s 
Determining Medical Fitness to Operate Motor Vehicles was last published 
in 2006 (7th edition) (25). It states that “Patients with symptomatic 
hepatic encephalopathy should not be allowed to drive any type of 
motor vehicle”. Although each provincial jurisdiction differs, it is 
typically mandatory for physicians to report potentially unfit drivers to 
the motor vehicle licensing authority and that this should be discussed 
and documented in the patient’s medical chart.  

Unlike overt HE, only a few randomized control trials for the treat-
ment of MHE exist. Medical treatment of MHE is currently directed 
toward reduction of gut-derived ammonia. The majority of current data 
is for lactulose and lactitol, both of which are nonabsorbable disacchar-
ides. Lactulose has been shown to improve cognitive function, HRQoL 
and psychometric tests in patients with MHE (26,27).  Bajaj et al (18) 

found that treating patients with lactulose decreased possible motor 
vehicle accidents, as assessed during a five-year follow-up period and 
repeat MHE testing. Other treatment options include modulation of gut 
flora through the use of prebiotics and probiotics (27,28); a recent meta-
analysis (29) showed a significant improvement in MHE as measured by 
psychometric and neurophysiological testing.

Rifaximin, a nonabsorbable gut-specific antibiotic, is well known 
to improve symptoms of overt HE (30). Although there are only a few 
trials examining the efficacy of rifaximin in MHE, the current evi-
dence suggests that rifaximin use improves neurophysiological and 
psychometric tests and HRQoL (31), as well as improvement in driv-
ing simulator performance (32). Unfortunately, in Canada, rifaximin 
can only be obtained through special access.

In patients undergoing liver transplantation for cirrhosis, the defi-
cits related to MHE may improve (33); however, a significant number 
of patients demonstrate only marginal or even no improvement in 
their visuomotor or visuoconstructive functioning (34). This led to 
the hypothesis that there may be two types of MHE: delirium-like 
MHE, which is reversible with transplant; and ‘dementia-like MHE’, 
which is not reversible with transplant (35).

suMMary
MHE constitutes a significant medical problem in a common patient 
population. Unfortunately, it is often underdiagnosed, likely related 
to the notion that testing is time consuming requiring highly special-
ized personnel. Additionally, the term ‘MHE’ may create the impres-
sion that this condition has limited impact on patient’s well being; 
however, it has been shown that MHE has clinical implications on 
the patient as well as public safety concerns.  

Diagnosing and treating MHE is difficult owing to the subclinical 
nature of the disease. Physicians in Canada have an obligation to inves-
tigate and manage this condition appropriately and should have a low 
index of suspicion for doing so. We recommend screening with either a 
trail-making test or the EncephalApp Stroop Test in all patients with 
cirrhosis or portsystemic shunts and neurocognitive symptoms.

In patients who are found to have MHE, treatment with lactulose 
has the most supportive evidence for improvement of both psycho-
metric tests and driving simulation, although rifaximin and gut 
modulation through pre- and probiotics have also shown benefit.

figure 1) Screening patients for minimal hepatic encephalopathy (MHE). 
MMSE Mini-mental status examination

Patients at risk for MHE                   
(i.e. cirrhosis, portal  vein thrombosis, 
portosystemic shunt) 

Does the patient have any of the following complaints within the past year? 
 - Driving accidents (e.g. collisions or reports of getting lost)  

 - Unprovoked falls        
 - Increased fatigue (without day-night reversal) 
 - Decreased attention span (e.g. unable to finish a book chapter              
 or watch a movie without forgetting previous plot points)  

No 

Yes 

Not at risk for MHE, 
no further tes�ng 
required. 
 

Test for metabolic and primarily neurological disorders 
•Neurological exam for focal signs (e.g. asterixis, tremor, dysarthria) 
•MMSE 
 

Positive 

Negative 
Not MHE.  
Inves�gate for other 
causes of symptoms.   
 

EncephalApp Stroop Test or 
Trail Making Test 
 

Further tes�ng with psychomotor 
or computerized tests 
 

Delayed response 
 

No delay 
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