W J

World Journal of
Gastroenterology

Online Submissions: http:/ /www.wjgnet.com/esps/
bpgoffice@wjgnet.com
doi:10.3748 / wjg.v19.i46.8745

World | Gastroenterol 2013 December 14; 19(46): 8745-8751
ISSN 1007-9327 (print) ISSN 2219-2840 (online)

© 2013 Baishideng Publishing Group Co., Limited. All rights reserved.

BRIEF ARTICLE

Psychometric hepatic encephalopathy score for diagnosis of
minimal hepatic encephalopathy in China

Su-Wen Li, Kai Wang, Yong-Qiang Yu, Hai-Bao Wang, Yuan-Hai Li, Jian-Ming Xu

Su-Wen Li, Jian-Ming Xu, Anhui Geriatric Institute of Anhui
Medical University, Hefei 230022, Anhui Province, China
Su-Wen Li, Jian-Ming Xu, Department of Gastroenterology,
the First Affiliated Hospital, Anhui Medical University, Hefei
230022, Anhui Province, China

Su-Wen Li, Jian-Ming Xu, Key Laboratory of Gastroenterology
of Anhui Province, Hefei 230022, Anhui Province, China

Kai Wang, Department of Neurology, the First Affiliated Hos-
pital, Anhui Medical University, Hefei 230022, Anhui Province,
China

Yong-Qiang Yu, Hai-Bao Wang, Department of Radiology,
the First Affiliated Hospital, Anhui Medical University, Hefei
230022, Anhui Province, China

Yuan-Hai Li, Department of Anaesthesiology, the First Affiliated
Hospital, Anhui Medical University, Hefei 230022, Anhui Prov-
ince, China

Author contributions: Wang K, Yu YQ and Xu JM designed the
research; Li SW and Wang HB performed the research; Li SW
and Li YH analyzed the data; Li SW wrote the paper; and Xu JM
revised the manuscript.

Correspondence to: Jian-Ming Xu, MD, PhD, Professor, De-
partment of Gastroenterology, the First Affiliated Hospital, Anhui
Medical University, Hefei 230022, Anhui Province,

China. xujm1017@163.com

Telephone: +86-551-62922039 Fax: +86-551-63633742
Received: September 10, 2013 Revised: October 20, 2013
Accepted: November 1, 2013

Published online: December 14, 2013

Abstract

AIM: To construct normal values for the tests of the
psychometric hepatic encephalopathy score (PHES) and
to evaluate its usefulness in the diagnosis of minimal
hepatic encephalopathy (MHE) among Chinese indi-
viduals with cirrhosis.

METHODS: The five tests of PHES, number connection
test-A (NCT-A), nhumber connection test-B, serial dot-
ting test, line tracing test and digit symbol test (DST),
were administered to all enrolled subjects in a quiet
room with sufficient light. Cirrhotic subjects with overt
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HE were excluded by the West-Haven criteria and a
detailed neurological examination. Based on the nomo-
grams of healthy volunteers, the patients were classi-
fied as having MHE when their PHES was less than -4.

RESULTS: In total, 146 healthy volunteers completed
all the PHES tests. Age and education years were con-
firmed to be predictors of all five tests. In total, 53
patients with liver cirrhosis completed the PHES. Of the
patients with liver cirrhosis, 24 (45.3%), 22(41.5%)
and 7(13.2%) had Child-Pugh grades A, B and C, re-
spectively. MHE was diagnosed in 26 patients (49.1%).
Compared with compensated cirrhotic patients (Child A),
decompensated cirrhotic patients (Child B and C) had a
higher proportion of MHE (65.5% vs 29.2%). No differ-
ences in age and education years were found between
the MHE and non-MHE groups. NCT-A and DST were
able to diagnose MHE with a sensitivity of 76.9% and a
specificity of 96.3% (AUC = 0.866, K = 0.735).

CONCLUSION: The proportion of MHE is associated
with liver function. NCT-A and DST are simple tools
that can be used for the diagnosis of MHE in China.

© 2013 Baishideng Publishing Group Co., Limited. All rights
reserved.

Key words: Cirrhosis; Minimal hepatic encephalopa-
thy; Neuropsychological tests; Psychometric hepatic
encephalopathy score; Number connection test; Digit
symbol test

Core tip: The psychometric hepatic encephalopathy
score (PHES) has been standardized in several coun-
tries, but requires further validation in China. The au-
thors aimed to evaluate the usefulness of PHES for the
diagnosis of minimal hepatic encephalopathy (MHE)
among Chinese patients with liver cirrhosis. In China,
the results of the five neuropsychological tests of PHES
were influenced by age and educational status. In total,
49.1% of the patients with cirrhosis were classified as
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having MHE, and the proportion of MHE was associated
with the severity of liver function. Number connection
test-A and digit symbol test are simple and useful tools
that can be used for the diagnosis of MHE in China.

Li SW, Wang K, Yu YQ, Wang HB, Li YH, Xu JM. Psycho-
metric hepatic encephalopathy score for diagnosis of minimal
hepatic encephalopathy in China. World J Gastroenterol 2013;
19(46): 8745-8751 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v19/146/8745.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.146.8745

INTRODUCTION
Minimal hepatic encephalopathy (MHE) is a highly

prevalent asymptomatic disturbance in patients with liver
cirrhosis. MHE is associated with impaired health-related
quality of life and driving capability and can predict the
development of overt hepatic encephalopathy (OHE) -,
MHE is not detectable by routine physical or neurologi-
cal examinations, and a specific neuropsychological/neu-

rophysiological test is needed for its diagnosis[sﬂ. The
psychometric hepatic encephalopathy score (PHES) is
internationally recommended as the gold standard for the
diagnosis of MHE®,

The PHES is composed of five tests, number con-
nection test-A (NCT-A), number connection test-B
(NCT-B), serial dotting test (SDT), line tracing test (LTT)
and digit symbol test (DST). PHES can be used to assess
motor speed, motor accuracy, concentration, attention,
visual perception, visual-spatial orientation, visual con-
struction and memory"”, which are related to most of
neuropsychological impairments in MHE. The PHES has
been standardized in several countties, such as Germany,
Italy, Spain, India, Korea and Mexico. However, in China
further validation is needed. The aims of this study were
to construct and validate a dataset of normal values for
the PHES in a healthy Chinese population and to evalu-
ate the usefulness of PHES for the diagnosis of MHE
among Chinese patients with liver cirrhosis.

MATERIALS AND METHODS
Subjects

Healthy volunteers: The healthy volunteers that were
recruited for the control group included people who vis-
ited the Health Promotion Center at the First Affiliated
Hospital of Anhui Medical University in Hefei, China,
for routine health examinations, and through word-of-
mouth referrals. The following exclusion criteria were ap-
plied for the control group: (1) Presence of chronic liver
diseases, neurological or psychiatric diseases, or other
diseases that can affect cognitive function; (2) A past his-
tory of chronic liver disease, neurologic or psychiatric
disorders; (3) Consumption of psychotropic drugs; (4)
Alcohol consumption > 50 g/d within the past 3 mo;
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and (5) Inability to read and write.

Liver cirrhosis group: Consecutive inpatients from
the Department of Gastroenterology and Hepatology
were recruited. Patients with OHE, which was defined

M were excluded.

according to the West-Haven criteria
The diagnosis of liver cirrhosis was based on a combina-
tion of physical examination, laboratory tests, medical
imaging and endoscopic evidence or on liver histology,
if available. The following exclusion criteria were applied
for the liver cirrhosis group: (1) A history of OHE, up-
per gastrointestinal hemorrhage or spontaneous bacterial
peritonitis during the past 2 wk; (2) Consumption of
lactulose, psychoactive drugs or any antibiotics during the
past 2 wk; (3) Presence of neurological or psychiatric dis-
eases, such as Alzheimer’s disease, Parkinson’s disease and
nonhepatic metabolic encephalopathy, or a mini-mental
status examination (MMSE) score < 25 points; (4) Pres-
ence of significant comorbidity, such as heart, respiratory,
or renal failure; (5) Presence of hepatocellular carcinoma
or other malignancy, previous TIPS or shunt surgery; (6)
Alcohol consumption > 50 g/d within the past 3 mo;
and (7) Inability to read and write.

All the subjects, both healthy volunteers and patients
with liver cirrhosis, were required to have a fair knowl-
edge of numbers and the Chinese alphabet. The research
protocol was approved by the ethics committee of the
hospital in accordance with the ethical guidelines of the
Declaration of Helsinki. Written informed consent to
participate was obtained from each subject.

Neuropsychological tests

All the five tests of PHES were administered to all the
enrolled subjects in the same sequence. The tests were
conducted on a one-to-one basis in a quiet room with
sufficient light. A specially trained medical doctor assisted
the enrolled subjects in finishing these tests.

As some of our enrolled subjects were not familiar
with the English alphabet, we replaced the alphabet in
NCT-B with the Chinese alphabet in the same order!".
The results of the NCT-A, NCT-B, and SDT were
measured as seconds, including the time needed to cot-
rect any errors, and the result of DST was measured as
points. The results of the LTT were measured as both
the time needed to complete the test (LTTt, seconds)
and as the error score (LTTe), LTT = (1 + LTTe/100)
x LT, Accordingly, a higher result of DST equals
better performance, and lower results on the other tests
equal better performance. Formulas were constructed to
predict the expected results of the five neuropsychologi-
cal tests. These values were then used as references to
which the results from the patients with liver cirrhosis
were compared.

The result of DST within £ 1SD from the mean of
the control performance was scored as 0 points. Results
between -1 and -2SD, between -2 and -3SD and wotse
than -3SD were scored as -1, -2 and -3, respectively. A
result better than mean + 1SD was scored as +1.
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Figure 2 Comparison of education years between healthy volunteers of
various age groups (°P < 0.05).

The results NCT-A, NCT-B, SDT and LTT) within
t+ 1SD from the mean of the control performance were
scored as 0 points. Results between +1 and +2SD, be-
tween +2 and +3SD, and worse than +3SD were scored
as -1, -2 and -3 points, respectively. Those better than
mean -1SD were scored as +1 point'”. The final score of
PHES was generated from the sum of the scotes of five
tests, which ranged between +5 and -15.

Blood tests and biochemical examinations

On the day of neuropsychological testing, venous blood
was taken for routine liver function tests, hematologic
parameters and venous ammonia concentration. Venous
ammonia was measured within 30 min after blood sam-

pling,

Statistical analysis

Statistical analyses were performed using the statistical
package for the social science (SPSS version 11.0; SPSS,
Chicago, IL, United States). Data are expressed as mean
+ SD or as proportion. ROC analysis was performed
with results of NCT-A, NCT-B and DST comparing

to PHES. Continuous and categorical variables were
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Table 1 Correlations between psychometric tests and age and
education years

NCT-A NCT-B LTT SDT DST
Age 0.510 0.478 0.336 0.322 -0.647
Education -0.409 -0.355 -0.358 -0.374 0.585

The data are presented as Pearson’s correlation coefficients; P < 0.05;
NCT-A: Number connection test-A; NCT-B: Number connection test-B;
SDT: Serial dotting test; LTT: Line tracing test; DST: Digit symbol test.

compared using the 7 test, the one-way ANOVA test,
the Mann-Whitney U-test and the Zz—test, respectively.
Levene’s test was used in the evaluation of differences
in variance. Non-parametric tests were applied if homo-
geneity of variance assumptions wete not met. Multiple
liner regression models were used to predict the value
of each test for patients with liver cirrhosis. The differ-
ence between the expected and observed results for each
test was divided by the corresponding SD of the healthy
reference population. Kappa statistics were used to study
the agreement between the PHES and NCT-A, NCT-B,
DST. A two-sided P value < 0.05 was considered signifi-
cant.

RESULTS

PHES of healthy volunteers and the relationships
between PHES and age and education

Of 154 healthy volunteers who were recruited, 8 were
not able to complete NCT-B and as such, only the re-
maining 146 volunteers were included. The age and edu-
cation years of the 146 volunteers were 37.3 £ 10.5 (range
20-67) and 12.0 = 4.0 (range 2-19) years, respectively,
and 99 were men (67.8%). The distribution of subjects
according to age was as follows: 20-29 years, 39 (26.7%);
30-39 years, 45 (30.8%); 40-49 years, 40 (27.4%); and =
50 years, 22 (15.1%) (Figure 1). The education years ac-
cording to age are presented in Figure 2.

The results of NCT-A, NCT-B, LTT, SDT and DST
were 38.289 + 13.694, 55.846 * 17.798, 33.287 + 8.280,
38.035 £ 5.774 and 55.0 £ 14.3, respectively. The results
of the five tests were significantly correlated with age and
education, and the Pearson’s correlation coefficients are
shown in Table 1. In all age categories, the results of all
five tests were not significantly correlated with gender (P
> 0.05). The variables that affected the results of a neu-
ropsychological test were included in the multiple liner
regression models, and the final formulas are shown in
Table 2. As shown in Table 2, age and education years
were predictors of the results of the five neuropsycho-
logical tests in healthy volunteers. As shown in Figure 3,
younger age and better education were associated with
better DST results.

In the healthy volunteer group, the score of PHES
was not correlated with education years (P = 0.992) or
age (P = 0.595). Additionally, the PHES did not differ
between men and women (P = 0.589).
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Table 2 Equations for predicting test results from age and
education years

Test Equation sD

NCT-A 27.861 + 0.548 x age - 0.821 x education 7.581
NCT-B 42.816 + 0.672 x age - 0.971 x education 9.173
SDT 38.937 +0.113 x age - 0.423 x education 2.408
LTT 33.242 + 0.182 x age - 0.559 x education 3.455
DST 63.020 - 0.672 x age + 1.421 x education 10.608

NCT-A: Number connection test-A; NCT-B: Number connection test-B;
SDT: Serial dotting test; LTT: Line tracing test; DST: Digit symbol test; Age
and education are expressed in years.
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Figure 3 Distribution of the results from the digit symbol test in healthy
volunteers according to age (A) and education years (B).

Factors associated with MHE

Of 56 inpatients with liver cirrhosis that were enrolled, 3
were not able to complete NCT-B and thus were not con-
sidered further. All tests of the PHES were completed by
53 patients with cirrhosis whose age and education years
were 45.6 £ 8.2 years (range 27-62) and 8.2 £ 3.6 years
(range 0-15), respectively. The study group comprised 50
(94.3%) men.

The score of PHES in the healthy volunteer group
was -0.6 = 3.7 (median, 0; range -11 to +5). The scote of
PHES in the liver cirrhosis group was -5.6 = 4.9 (median,
-4; range -13 to +4), significantly lower than that in the
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Table 3 Clinical characteristics of patients with liver cirrhosis

MHE  Non-MHE P value
Age (yr) 453+8.0 459+£85 t=0.289 0.774
Education (yr) 83+44 84+28 Mann-Whitney 0.956
U = 348.000
Ammonia (umol/L) 742+ 642 52.9+242 t=1.086 0.288
Child-Pugh grade 7 =6.943 0.008
Child A 7 17
Child B/C 19 10
Esophageal varices 0.584!
With esophageal 15 19
varices
Without 2 1
esophageal varices
HBV 77 =0.048 0.827
HBYV positive 19 19
HBV negative 7 8
Antiviral therapy >0.05'
With antiviral 4 4
therapy
Without antiviral 15 15
therapy

'By Fisher’s exact test; MHE: Minimal hepatic encephalopathy; HBV:
Hepatitis B virus.

volunteer group (Mann-Whitney U = 1476.00, P = 0.000).
In the healthy volunteer group, the lower boundary of
the 95% range between mean - 2SD and mean + 28D
was -4.0. Using a cutoff for MHE of < -4, 26 of the 53
patients with liver cirrhosis were diagnosed with MHE
(49.1%)).

The proportion of patients with MHE increased with
the increase in the Child-Pugh grade. Specifically, 7 had
Child-Pugh grade A (7/24, 29.2%), 14 had Child-Pugh
grade B (14/22, 63.6%) and 5 had Child-Pugh grade C
(5/7, 71.4%). Compared with compensated cirrhotic pa-
tients (Child A), decompensated cirrhotic patients (Child
B and C) had a higher proportion of MHE (19/29 »s
7/24;;(2 = 0.943, P = 0.008). No differences in age and
education years were found between the MHE and non-
MHE groups (P > 0.05). Venous ammonia concentration
was measured in 26 cirrhotic patients and was found to
be similar between the MHE and non-MHE groups (7
= 1.086, P = 0.288). In 37 patients with cirrhosis who
underwent endoscopic examination, the prevalence of
MHE was not associated with esophageal varices (P =
0.584 by Fisher’s exact test). In total, 38 of 53 cirrhotic
patients were hepatitis B virus (HBV) positive, while 15
were HBV negative. The prevalence of MHE was simi-
lar between the HBV positive and negative groups (y” =
0.048, P = 0.827) and the prevalence of MHE was not
influenced by antiviral therapy. Table 3 shows the charac-
teristics of patients with or without MHE.

Comparisons of PHES with NCT-A, NCT-B and DST

International consensus recommends that at least two of
the NCT-A, NCT-B, DST and block-design test (BDT)
should be used for the diagnosis of MHE". Because the
BDT is not easy to use, we compared PHES assessment
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Table 4 Comparisons between psychometric hepatic encephalopathy score and number connection test-A, number connection

test-B, and digit symbol test

Sensitivity Specificity AUC K value

Both of the two tests were abnormal NCT-A + NCT-B 0.538 0.963 0.751 0.505
NCT-A + DST 0.077 1.000 0.538 0.078

NCT-B + DST 0.154 1.000 0.577 0.156

All of the three tests were abnormal NCT-A + NCT-B+DST 0.077 1.000 0.538 0.078
At least one of the two tests was abnormal NCT-A/NCT-B 0.923 0.741 0.832 0.661
NCT-A/DST 0.769 0.963 0.866 0.735

NCT-B/DST 0.769 0.741 0.755 0.510

At least one of the three tests was abnormal NCT-A/NCT-B/DST 0.923 0.741 0.832 0.661
At least two of the three tests were abnormal NCT-A/NCT-B/DST 0.615 0.963 0.789 0.582

PHES: Psychometric hepatic encephalopathy score; NCT-A: Number connection test-A; NCT-B: Number connection test-B; DST: Digit symbol test; AUC:

Area under the curve.

using NCT-A, NCT-B and DST. Based on the normal
range of healthy volunteers, the result of a single test
was classified to be abnormal if the score was less than
-1 point"”. Using the NCT-A and DST, we were able to
diagnose MHE with a sensitivity of 76.9% and a specific-
ity of 96.3% (AUC = 0.866, K = 0.735), if at least one of
the two tests was abnormal (Table 4).

DISCUSSION

MHE refers to the cognitive defects in patients with cir-
rhosis and/or portal-systematic shunting that can be
diagnosed after the exclusion of OHE and alternative
diagnoses for neuropsychological impairment™"". De-
spite the impact of MHE, most cirrhotic patients are not
routinely tested for MHE and remain untreated, because
of the lack of standardization of normal values, simple
tools and expertise to administer tests' . Validations of
reference norms for neuropsychological tests may in-
crease the likelihood for detection of MHE. The PHES
is a neuropsychological test that was specifically designed
and recommended for diagnosis of MHE"™", The PHES
has been validated in Germany, Italy, Spain and other
countries. To date, the number of studies focused on the
prevalence of MHE in Chinese patients with liver cir-
thosis is limited, and the validation of PHES in China is
needed. Due to the high prevalence of liver cirrhosis and
the impact of MHE, it is important to screen for MHE
in China. As such, we sought to construct a normative
dataset for PHES in healthy Chinese volunteers and to
evaluate the value of PHES in the diagnosis of MHE
among Chinese patients with liver cirrhosis. In our study,
we found that age and education years wete predictors of
all five tests included in PHES. However, no differences
in age and education years were found between the MHE
and non-MHE groups. The proportion of patients with
MHE was associated with the severity of liver function.
Age and educational status are widely recognized to
be associated with the results of neuropsychological tests
and accordingly age- and -education -matched normal
values of healthy controls are recommended. In the
study from Spain, the results of NCT-A and NCT-B
were better in males than in females. In our present study,
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all five neuropsychological tests of the PHES were in-
fluenced by age and education. However, they did not
differ between males and females in all age categories. As
such, age and education, which affected the results of the
neuropsychological tests, were included in the multiple
linear regression model and formulas used to establish
the expected values. In the healthy volunteer group, the
PHES was not affected by age, education and gender.
In this study, normative data that were matched for age
and education years were used, and no differences were
found between patients with and without MHE. There-
fore, we conclude that in the Chinese population, age and
education influence the neuropsychological tests included
in the PHES, but are not associated with the score of
PHES and the presence or absence of MHE.

When the cutoff was set at -4, PHES had good
sensitivity and specificity for diagnosing MHE", This
is the same cutoff that was used by the majority of
studies focusing on the use of PHES for screening of
MHE!"""*"*P21 T this study, the lower boundary of
the 95% range between mean-2SD and mean+28D in
the volunteer group was -4.0. Accordingly, patients with
liver cirrhosis were diagnosed with MHE on the basis
of PHES scores lower than -4. MHE was diagnosed in
49.1% of patients with liver cirrhosis. This is similar to a
study from India, in which 48% of cirrhotic patients were
diagnosed with MHE™. However, a lower incidence of
MHE (25.6%) was reported in a study from Korea!”
One reason might be that the liver function of patients
in the studies was different. While 80.6% had Child A in
the Korean study, the proportion of Child A in out study
and the Indian study were 45.3% and 22.0%, respectively.
This higher proportion of Child A may account for the
low incidence of MHE diagnosed.

In our study, the proportion of patients with MHE
increased with the increase in the Child-Pugh grade as
follows: 7 of 24 patients (29.2%) with compensated liver
cirthosis (Child-Pugh grade A) and 19 of 29 patients
(65.5%) with decompensated liver cirrhosis (Child-Pugh
grades B and C) (P = 0.008). This finding is consistent
with those of previous studies' . MHE was further
confirmed to be affected by liver function. The pathogen-
esis of HE is multifactorial, and ammonia is considered
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an important risk factor™. However, the relationship
between blood ammonia concentration and MHE is still
controversial>***, Ammonia reaches the systemic circu-
lation and accumulates in the central nervous system via
esophageal varices”". In the present study, we found that
MHE did not correlate with the presence of esophageal
varices and venous ammonia levels. In MHE patients, the
blood brain barrier may be breached””, enabling ammo-
nia to diffuse across the blood-brain barrier into the brain
more freelym]. As such, the venous ammonia concentra-
tion of patients with MHE may be similar to patients
without MHE.

International consensus meetings have recommended
the use of the PHES for diagnosing MHE™. The Vi-
enna consensus has also recommended that at least two
of four tests NCT-A, NCT-B, DST and BDT) should be
used for the diagnosis of MHEM. Three of the four tests,
NCT-A, NCT-B and DST, have been commonly used
for the detection of MHE. The result of a single test was
regarded to be abnormal if the result was beyond the 2
SD range of the control norms"”. In some studies, MHE
was diagnosed when both of the two tests were abnor-
mal™*". In others, MHE was diagnosed when at least
one of the two tests was abnormal”™""?. The present
study compared PHES with NCT-A, NCT-B and DST
for the diagnosis of MHE. The diagnosis of MHE on
the basis of NCT-A and DST showed good agreement
with PHES. If at least one of the NCT-A and DST tests
was abnormal, MHE could be diagnosed with a sensitiv-
ity of 76.9% and a specificity of 96.3% with respect to
PHES (AUC = 0.866, K = 0.735). Based on our study, we
conclude that NCT-A and DST, which can be completed
in minutes, are simple tools for screening MHE among
Chinese inpatients with liver cirrhosis.

In summary, the preliminary normal values for all five
tests of PHES in Chinese healthy volunteers have been
constructed and are influenced by age and educational
level. On the basis of a PHES score lower than -4, MHE
was detected in 49.1% of the Chinese inpatients with liv-
er cirrhosis. The combination of NCT-A and DST might
be a simple and useful tool for the diagnosis of MHE in
China.

COMMENTS

Background

Minimal hepatic encephalopathy (MHE) is widely prevalent in patients with cir-
rhosis. MHE is associated with impaired health-related quality of life, driving
capability and can predict the development of overt hepatic encephalopathy.
MHE is not detectable by routine physical or neurological examinations, and a
specific neuropsychological/neurophysiological test is needed.

Research frontiers

International consensus recommends use of the psychometric hepatic enceph-
alopathy score (PHES) for diagnosing MHE. The PHES has been standardized
in Germany, ltaly, Spain, India and Korea, but not in China.

Innovations and breakthroughs

This study constructed normal values for the PHES test in healthy Chinese
volunteers and evaluated the usefulness of PHES for the diagnosis of MHE in
Chinese patients with liver cirrhosis. In the present study, approximately 49% of
patients with liver cirrhosis were classified as MHE. Compared to PHES, NCT-A
and DST were able to diagnose MHE with a sensitivity of 76.9% and a specific-
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ity of 96.3% (AUC = 0.866, K = 0.735).

Applications

The results of the five neuropsychological tests of PHES are influenced by age
and educational status. Age- and education-corrected nomograms can be used
for MHE screening in patients with liver cirrhosis. The proportion of patients
with MHE is associated with the severity of liver function. NCT-A and DST are
simple and useful tools for the diagnosis of MHE in China.

Peer review

This is a single-center study from China aiming to validate the use of the PHES
for the diagnosis of MHE in cirrhotic patients without overt hepatic encephalopa-
thy. The study, which has created age- and education level-corrected values for
the Chinese population, will enable other authors to diagnose MHE in patients
with liver cirrhosis and to evaluate interventions.
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