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Subclinical hepatic
encephalopathy in cirrhotic
patients: Prevalence and
relationship to liver function
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'BUTTERWORTH. Subclinical hepatic encephalopathy in cirrhotic patients:
Prevalence and relationship to liver function. Can ] Gastroenterol 1991;5(4):
121-125. Neutopsychological tests were administered to 22 alcoholic cirrhotic
patients, 20 nonalcoholic cirrhotic patients and 42 control subjects matched for
age and educational background. Liver function estimated by Pugh score was
identical in alcoholic and nonalcoholic cirrhotics. Thirty-two cirrhotic patients
(76%) failed one or more psychological test. Performance was worse in cirrhotics
than in controls in all but one test: the degree of neurological impairment was
similar in alcoholics and nonaleoholics and correlation with the severity of liver
dysfunction was only marginal. A combination of the five maore sensitive tests
was able to identify 31 of 32 cirrhotic patients with subclinical encephalopathy;
this ‘mini battery’ of tests can be performed within 10 mins. Subclinical hepatic
encephalopathy is frequent in cirthotic patients and can adversely affect their
psychosocial behaviour.

Key Words: Hepatic encephalopathy, Liver cirrhosis, Psychometric tests

Encéphalopathie hépatique subclinique chez les cirrhotiques:
Prévalence et liens avec les fonctions hépatiques

RESUME: Vingt-deux cirrhotiques alcooliques, 20 cirrhotiques non alcooliques
et 42 sujets témoins ont été appariés en fonction de Iage et de I'éducation, et ont
subi des tests neuropsychologiques. Les fonctions hépatiques estimées selon
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Hlii’.f\Tl(: ENCEPHALOPATHY 1S
usually classified into four stages
according to the severity of neurologi-
cal symptoms. However, it is now well
recognized that a significant proportion
of cirrhotic

patients show  subtle

neurological deficits that are not
routine neurological
examination but can be demonstrated
via either neuropsychological tests or
visually evoked potentials (1). This en-
tity is generally referred to as sub-

detectable  via

clinical hepatic encephalopathy. Its
prevalence is variable depending on
the patient population and on the bat-
tery of tests used to detect it. It is now
established rhat subclinical hepatic
encephalopathy may occur in both al-
coholic and nonalcoholic cirrhotic
patients (2-6). However, the relation-
ship between neuropsychological im-
pairment and liver function is still
controversial (2,3).

The present study was designed to
evaluate in a Canadian population of
cirthotic patients the prevalence of
subclinical  hepatic  encephalopathy
and the relationship between subclini-
cal hepatic encephalopathy and liver
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I'indice de Pugh éraient identiques chez les cirrhotiques alcooliques et non
alcooliques. Trente-deux patients cirrhotiques (76 %) ont échoué & au moins un
test psychologique. Pour tous les examens sauf un, la performance était pire parmi
les cirrhotiques que dans le groupe témoin; le degré de déficit neurologique érairt
semblable chez les alcooliques et les non-alcooliques, et la corrélation avec la
gravité de atteinte hépatique n'était que marginale. Un ensemble de cing tests
plus perfectionnés a permis d'établir que 31 des 32 cirrhotiques souffraient d'une
encéphalopathie subclinique; cette ‘mini- batterie’ de tests peut étre effectuée en
moins de 10 minutes. L'encéphalopathie hépatique subclinique est fréquente
chez les cirrhotiques et peut perturber leur comportement psychosocial.

function. Mareover, the authors have
designed a ‘mini battery” of neuro-
psychological tests that can be admin-
istered quickly by a physician working
in general practice.

PATIENTS AND METHODS
Subjects: Forty-two patients with biop-
sy-proven liver cirrhosis were evaluated
as in- or outpatients: 22 had cirrhosis
secondary to chronic alcoholism (daily
ingestion of 100 g ethanol for more than
10 years) and 20 had nonalcoholic cir-
rhosis (four, primary biliary cirrhosis;
seven, hepatitis B viral cirrhosis; three,
hepatitis C viral cirrhosis; and six,
cryptogenic cirrhosis). All of the al-
coholics had been abstinent for at least
two months. Three patients had had
previous end-to-side portacaval shunt

surgery. Hepatic function was evaluated
using the Pugh score (7).

The control group was composed of
37 patients admitted for various non-
hepatic diseases and five healthy vol-
unteers. Alcoholics as well as patients
with other neurological or psychiatric
disease were excluded, as were patients
on medication (particularly sedatives
and narcotic analgesics) which might
influence the neuropsychological para-
meters to be studied.
Neuropsychological tests: Routine
neurological evaluation of all subjects
(cirrhotics and controls) was found to
be normal. Mental status was assessed
by evaluating alertness, orientation as
to time, space, persons and language,
and ability to name the three past
premiers of the province of Quebec.

TABLE 1
Demographic data in cirrhotic and control groups
Controls Cirrhotics
. (n=42) Alcoholic (n=22) Nonalcoholic (n=20) Both (n=42)
Age (years) 50+11 53.448.7 53.5¢8.2 53.4t8.4
(2310 71) (3010 70) (4210 72) (3010 72)
Education 9.6+3.9 8.6+3.5 9.143.7 8.8+3.5
(years) (4 to 20) (4 to 200 (410 18) (4 to 20)

Values given are mean + standard deviation. Volues in parentheses are range. There was no
significant difference between demographic parameters from confrols versus cirrhotics or from

alcoholic versus nonalcoholic cirhotics

TABLE 2

Clinical and biochemical parameters in cirrhotic patients (mean + standard
deviation)

R _ Alcoholics Nonalcoholics
Ascites, incidence 10/22 10/22

Serum bilirubin (umol/L) 78.0+123 814157

Serum albumin (g/L) 27.845.9 25.8+66
Prothrombin time (s above control) 4,1+2.4 3.242.2

Pugh score 8.5¢2.3 8.5+2.2

There was no significant difference between the two groups for any of the above parameters
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None of the patients had asterixis and
handwriting was normal.
Neuropsychological tests were per-
formed by a physician as a simple oh-
server and required 20 1o 30 mins. They
were selected in order to evaluate non-
verbal functions (8,9) and consisted of
the following:
Delayed vecall. The patient is asked if he
or she can recall three words given to
him 10 mins previously.
Attention and concenwration. Serial threes:
The patient is asked to begin with one
and count forward hy threes to 100,
Arithmetic: The patient is asked to per-
form mentally eight calculations of in-
creasing difficulty. Months backward:
The patient is asked 1o name the
months of the year in reverse order
starting with December. Digit span for-
ward and backward: The digit span tests
the number of digits the patient is able
to recall immediately from memory
from a previously given list. Alphaber:
The rime needed to enumerate the let-
ters of the alphabet is measured.
Visuospatial ability. The patient is asked
to make a drawing of a clock indicating
a fixed time (10 mins past 11 o'clock).
Psychomotor speed. Digit symbol: The
subject must associate one set of sym-
bols with another set of numbers. Reitan
trail making tests: The subject must con-
nect in order a series of either numbers
(part A) or numbers and letters (part B)
randomly presented.

STATISTICS

The results of individual rests were
considered abnormal if they fell outside
the range of two standard deviations
above the mean value in control
patients. Data were also compared be-
tween controls and cirrhotics, and be-
tween alcoholic  and  nonalcoholic
cirrhotics using Student’s ¢ test for un-
paired data. Correlations were evaluat-
ed with the Spearman rank correlation
test.

RESULTS
Control patients and cirrhotics were
strictly matched for age and education-
al background (Table 1). Among the
cirrhotic patients, nine were in Pugh
class A (score 5 to 6), 18 were in Pugh
class B (score 7 to 9) and 15 were in
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TABLE 3
_'Resulis of neuropsychological tests in control subjects and cirrhotic patients (mean + standard deviation)
Controls Cirrhofics
Test (n=42) Alcoholic (n=22) Nonalcoholic (n=20) Total (n=42)
Delayed recall (number of words) 2.740.5 2.240.9* 2.310.9" 2.240.9*
Serial threes (s) 57428 81+45* 78+39* 79+42"
Arithmetic (number of errors) 0.6+0.9 2.5£1.9" 2.2+1.9* 2.311.9°
Months backward (s) 1416 33+34" 28+30 31+32°
Digit span forward (number) 6.5+1.2 5.7¢1.1° 5.9+1.2" 58+1.1°
Digit span backward (number) 4.7:09 3.9+1* 4.2+1.4" 4,141.2*
Aphabet (s) 9.4+4.2 s AN VLT 17£12"
Digit symbol (number) 39.6+11.4 25.748.3" 27.7410.2° 26.749.2°
Reitan frail making tests
Part A (s) 38.9+13.5 61.61+24.3" 59.7£22.1* 60.7423.0*
Part B (s) 83.9+31.8 140.14£50.1°* 153.5150.2° 146.5£50.0°
- Clock drawing (normal/atbnormal) 40/2 1745 16/4 33/9

Pugh class C (score 10 to 15). Compar-
sons between alcoholic and non-
Jaleoholic cirthotic patients showed that
the severity of liver dysfunction was
similar in these two groups (Table 2),
Results of neuropsychological tests
for alcoholic and nonalcoholic cirtho-
tic patients were not significantly dif-
ferent.
~ Results™of individual neuropsycho-
logical tests are summarized in Table 3.
Thirty-two cirrhotic patients failed one
st (76%) and 22 failed two tests
(52%). Overall the performance of cir-
thotic patients was significantly worse
that of controls in all tests except
rclock drawing. The most sensitive
to detect subclinical hepatic en-
cephalopathy in cirrhotic patients was
¢ Reitan trail making test part B
8% abnormal results) (Table 4).
en using a mini battery of the five
t sensitive (Reitan  trail
ding tests part A and B, months
backward, alphabet and arithmeric),
authors were able ro detecr 31 of 32
atients found to  have subclinical
atic encephalopathy.
The authors also evaluated the
relationship berween individual neuro-
chological tests and serum albumin,
m bilirubin, prothrombin time and
h score. The only significant cor-
tions found were between the
tan trail making test part Band both
m albumin (r=0.35; P<0.05) and
the Pugh score (r=0.37; P<0.05).

Lests

TABLE 4

'ﬁﬁgnfﬂconﬂy different from control group (P<0.01); no significant difference could be found between alcoholic and nonalcoholic cirrthotic patients

Sensitivity of neuropsychological tests in detecting subclinical hepatic

encephalopathy in cirrhotic patients

Abnormal tests in cirrhotic patients

Test Number %o

Reitan trall making test (part B) 20/42 48%
Alphabet 17/42 40%
Months backward 14/42 33%
Arithmetic 14/42 33%
Reitan frail making test (part A) 13/42 31%
Digit span backward 10/42 24%
Serial threes 8/42 19%
Digit symbol 8/42 19%
Digit span forward 4/42 10%

DISCUSSION

The present study reveals subtle im-
pairment in neuropsychological perfor-
mance in a large percentage of cirrhotic
patients in the absence of overt neuro-
logical abnormalities. Seventy-six per
cent of cirthotic patients had subclini-
cal hepatic encephalopathy demon-
strated by abnormalities in one or more
tests. This prevalence was comparable
with that previously reported (1).

Comparison of the cirrhotic group
with a control group strictly matched
for age and educational background
was performed in order to avoid any
influence of these parameters on the
performance of the tests used. A battery
of tests was chosen which had pre-
viously been reported to be sensitive
and which was easily and quickly ad-
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present  study,
neuropsychological  testing  took 30
mins. The mini battery on the other
hand could be administered in 10 mins.
This latter evaluation could be easily
performed by a general practitioner.
This approach contrasts with the vast
majority of previous reports which used
a complex battery of tests often requir-
ing the assistance of a clinical psychol-
ogist and taking 2 to 3 h to perform.
The Wechsler adult intelligence
scale and the Reitan trail making tests
were used in most of the previous
studies. Reitan trail making rests part A
or B used alone or in combination with
the block design tests were repeatedly
reported to be most sensitive (2-6,10-
12); some authors suggested measure-
ment of continuous reaction time (13).

ministered; in the
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It has also been suggested that visual
evoked potentials or somatosensory
evoked potentials could be useful in
detecting subclinical hepatic ence-
phalopathy (14-17). However, their
specificity is questionable and their ef-
ficacy is probably not better than that
of simple neuropsychometric tests
(15). The authors observed that the
most sensitive tests were the Reitan
trail making test part B followed by
alphabet, months backward, arith-
metic and the Reitan trail making test
part A.

This study also demonstrates that
subclinical hepatic encephalopathy oc-
curs in alcoholics as well as non-
alcoholics, which confirms
obtained by other groups in recent
years (2-6). This finding demonstrates
that liver disease per se may induce
alterations in neuropsychological per-
formance. The question then arises as
to whether the severity of neurological
abnormalities is correlated with the de-
gree of liver failure per se. Previous
studies have generally suggested that
there is no relationship between these

results
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