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significant positive correlation with plasma phenylalanine and a negative correlation
with the plasma levels of BCAA. D, receptor binding in the lenticular nuclei was
correlated with prothrombin time.

Discussion

The prvsent stoedy s the fiest o deseribe asing PET stpntlieant altestions of binding
sites o VCN-MSE e the brams ol ainthotie patients adcative of altciations ol
dopamine D, receptors in these patients. Binding site densities were found to be
heterogeneous in distribution with up to five-fold differences observed between
lenticular nuclei (known to be rich in D, receptors) and other cortical and subcortical
structures, ''C-N-MSP binding sites in thalamus and hippocampus of cirrhotic
patients were significantly reduced compared to healthy controls. A previous study
using SPECT and '**I-iodobenzamide as ligand revealed decreased D, receptor sites
in striatum of a cirrhotic patient (Weissenborn et al. 2000). However, in contrast to
the patient population in the present study in which no patients had overt
neurological symptoms, the patient studied by SPECT showed clear
extrapyramidal symptoms. Earlier neurochemical studies in autopsied brain tissue
from cirrhotic patients who died in hepatic coma also showed a significant loss of D,
sites in globus pallidus/putamen (Mousseau et al. 1993) and it was suggested that
loss of these sites could be the consequence of manganese deposition in the brains of
these patients (Spahr et al. 1996). Manganese accumulation is the most likely cause
of T|-weighted signal hyper-intensities observed in pallidum by magnetic resonance
imaging (Pomier-Layrargues et al. 1995) and such signal hyperintensities were
observed in all patients enrolled in the present study. However, findings from the
present study of a lack of decrease in D; sites in lenticular nuclei do not support the
notion of a toxic effect of manganese on D, sites suggesting that the toxic effects of
manganese occur at later stages of liver decompensation associated with overt
encephalopathy. Findings from the present study of a selective loss of thalamic D,
sites in cirrhotic patients could be expected to lead to altered levels of brain
excitability and relate to previous PET findings of increased cerebral blood flow and
glucose utilization in thalamus of similar patients (Lockwood et al. 1991).

Decreased D binding site decreases were found to be more severe in alcoholic
cirthotic paticnts compared (0 non-alcohohe cnthotics sugpesting that aleohol (o
one of its metabolites) could play a contributory role. A substantial body of evidence
suggests that the brain dopamine system is implicated in the central nervous system
effects of alcohol (Heinz et al. 2004) and results of a previous SPECT study suggest
a role for decreased D, binding sites in alcohol dependence (Ebert et al. 2002). In the
autopsy study of Mousseau et al. (1993), showing loss of D sites, the etiology of
cirrhosis was alcoholic in all cases. Taken together, these findings strongly suggest
that exposure to alcohol (or its metabolites) in addition to liver-derived toxins
contributes to the loss of D5 sites in the brains of alcoholic cirrhotics.

In contrast to the apparent effects of alcohol, a previous history of overt HE did
not result in greater decreases of D; sites. On the contrary, D, binding sites were
significantly increased in lenticular nuclei, pericallosal area and hippocampus of
patients who manifested previous episodes of HE compared 1o those patients who
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did not. This apparently counter-intuitive finding might suggest the presence of an
alternative or additional mechanism to explain the pathogenesis of HE in these
patients. On the other hand, these finding could relate to decreased synaptic
concentrations of dopamine resulting in upregulation of postsynaptic D receptors in
the brains of these patients. Studies in autopsied brain tissue from cirrhotic patients
who died in hepatic coma provide evidence for a dopamine deficit; such evidence
includes increased activitics of monoamine oxidase (the enzyme responsible for
dopamine degradation) (Mousscau et al. 1997) and increased brain concentrations of
dopamine metabolites (Bergeron et al. 1989). The notion of dopaminergic deficit has
clinical correlates in HE. Both the dopamine precursor amino acid and L-DOPA
(Lunzer et al. 1974) and the dopamine receptor agonist bromocriptine (Morgan et al.
1980) improve the motor coordination and performance in speed-based psychomet-
ric tests in patients with chronic HE,

The magnitude of D, sites in thalamus of cirrhotic patients in the present study
were significantly correlated with indices of severity of liver failure such as Child-
Pugh scores, serum bilirubin and prothrombin times, No significant correlations were
observed between Ds site densities and serum ammonia, albumin or amino acids with
the exception of phenylalanine (correlation p<0.05 with D; sites). Phenylalanine is a
precursor amino acid for the synthesis of catecholamines. However, in the case of
dopamine, the rate-limiting enzyme is tyrosine hydroxylase and results of the present
study showed no correlation between D sites and circulating levels of tyrosine. It is
unlikely therefore that alterations of D, sites in the brain of cirrhotic patients is a
consequence of altered availability of dopamine precursor amino acids.

D, binding sites in cirrhotic patients showed a clear correlation with patient age in
both cortical and hippocampal structures, a finding that could relate to loss of
cholinergic neurons in these brain structures that are known to express D, receptors
(Finch and Roth 1999). A greater loss of D; sites from these neurons could explain
the more severe cognitive dysfunction that is observed in older cirrhotic patients
following portal decompression by TIPS or in aged portacaval-shunted animals
(Audet and Butterworth 1998). If confirmed, these findings might indicate a
potentially beneficial effect of D receptor agonists in this population of patients.
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Diagnosis of sub-clinical hepatic encephalopathy by
Neuropsychological Tests (NP-tests)
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Alm: At present, there are no generally accepted diagnostic
criteria or methods for sub-clinical hepatic encephalopathy
(SHE) associated with liver cirrhosis. We therefore developed
an easily conducted computer-aided quantitative neuropsy-
chological function test system for use in routine medical
practice.

Methods: The system was used prepare basic values
according to age in 542 healthy subjects, and the results were
compared with 292 liver cirrhosis patients. The software Is
composed of eight tests: NCT-A, NCT-B, Figure Design Test,
Digit Symbol Test, Block Design Test, and the Reaction
Time-A, Reaction Time-B, and Reaction Time-C,

Results: Performance time is approximately 15 to 20 min.
There is no need to select a specific test location and It is

convenient to use even without a professional examiner.
When the top and bottom 10%, which correspond to the
outlier values statistically in the healthy subjects, were used
as the cutoff values abnormal results were observed in
approximately 25% of the liver cirrhosis patients. Moreover,
58% of the patients had abnormal values according to the
results of at least one of the tests.

Conclusion; It is expected that this test will be used to
further assess the diagnosis and pathology of SHE and that it
will be utilized as a routine method of diagnosis.

Key words: liver cirrhosis, quantitative neuropsychological
function test, sub-clinical hepatic encephalopathy

INTRODUCTION

EPATIC ENCEPHALOPATHY IS a neuropsychiat-

ric disease that develops as a result of serious
liver disease, such as in fulminant hepatitis or cirrho-
sis, or a portosystemic shunt. Hepatic coma is used
almost as a synonym, and there is a broad spectrum
ranging from mild to deep coma. There is also a sub-
clinical form of hepatic encephalopathy with unclear
neuropsychiatric manifestations that it is only detected
by quantitative neuropsychological function tests,
This article reviews sub-clinical hepatic encephalopathy
(SHE), including its diagnosis, the pathophysiology of
the consciousness disorder and the classification of
hepatic encephalopathy.

Correspondence: Dr Akinobu Kato, Morioka Mumcipal Hospital, 15-1
Koyashiki Motomipa, Morioka 020-0866, Japan. Email:
nobukato@morioka-city-hosp. jp

Conflict of Interest: No conflict of tnterest has been declared by the
author(s}).

5122

CONCEPT AND CLASSIFICATION OF HEPATIC
ENCEPHALOPATHY

Overt encephalopathy

ASED ON ITS clinical course and the pattern of
onset of the encephalopathy, hepatic encephalo-
pathy is classified into an acute type, a chronic type, and
a special type. The acute type is represented by fulmi-
nant hepatitis and the chronic type by liver cirrhosis in
which portosystemic shunt has developed. The chronic
type is subdivided into a type in which the portosys-
temic shunt factor is more prominent, and a type in
which the hepatocellular damage factor is more promi-
nent. Citrullinemia is a frequent cause of the special
type in congenital urea-cycle enzyme abnormalities.
Problems such as cases in which hepatic encephalo-
pathy develops as a result of a portosystemic shunt
alone in the absence of liver cirrhosis, and cases of the
acute type in which it is difficult to distinguish between
whether the patient has hepatic encephalopathy second-
ary to acute liver failure or an acute onset of encephal-
opathy in liver cirrhosis, have been pointed out, and
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new classifications of hepatic encephalopathy have been
devised, mainly in Western countries.'

Sub-clinical hepatic encephalopathy

Abnormalities of neuropsychological function have
sometimes been detected by conducting sensitive
quantitative neuropsychological tests in liver cirrhosis
patients who have no clear neuropsychiatric manifesta-
tions or evidence of hepatic encephalopathy clinically,
and such cases are referred to as SHE. This concept lies in
the part of the classification of the severity of encepha-
lopathy that would correspond to grade 0. Decreases in
motor ability and artentiveness have been pointed out
clinically in SHE, and assuming that approximately half
of the liver cirrhosis patients in Japan exhibit SHE, the
estimated number of patients would be about 150 000.

It has not yet been determined whether SHE should
be perceived as a precursor of overt hepatic encephal-
opathy, but 23% (5/22) of the patients in the author’s
study® manifested grade 11 or more encephalopathy
within 6 months of being diagnosed with SHE for
the first time, and in some of the cases diagnosed as
SHE it can be viewed as a precursor of overt hepatic
encephalopathy.

Although there have been criticisms that the signifi-
cance of a diagnosis of SHE is not very important clini-
cally,’ based on swdies showing a clear decrease in
quality of life (QOL) of patients with SHE,* their diffi-
culty in performing complex actions, such as driving
maneuvers, etc,” and a negative impact on the outcome
of liver cirrhosis,** Sub-clinical hepatic encephalopathy
is of diagnostic significance clinically, and in Western
countries the term minimal hepatic encephalopathy has
been proposed.'

DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS
OF HEPATIC ENCEPHALOPATHY

Diagnosis and differential diagnosis of overt
hepatic encephalopathy

HE DIAGNOSIS OF coma is evaluated on the
basis of the Inuyama classification, however,
judging grade I coma is often problematic. Amodio
et al.” have proposed a diagnostic evaluation method
from grade I to grade IV based on tests described below
that include quantitative neuropsychological function
tests (Table 1),
When there is no clear preceding liver disease and
when the patient has liver cirthosis but the diagnosis of
hepatic encephalopathy based on the results of clinical

Sub-clinical hepatic encephalopathy §123

Table 1 Mmodification of West Haven Criteria for the grading
of mental state in patients with cirthosis

Grade  Proposed operative definition

0
|

Not able 1o complete Trail-Making test A in

120 sec, or naming <7 animals in 120 sec
Oriented in time and space

Disoriented in tme: (>3 items incorrect)

Day of the week, day of the month, the month,
the year

Orientated in place

Disoriented in place: (>2 items incorrect) state/
country, region/county, city, place, floor/ward
Disorientated in time and reduction of Glasgow
score (8-14)

Unresponsive 1o pain stimuli Glasgow score (<8)

i

=
-

tests is not definitive, additional tests must be per-
formed to differentiate it from other diseases that give
rise 10 consciousness disorders. Brain computed tomo-
graphy (CT) scans, cerebrospinal fluid findings, etc., are
useful in making the differential diagnosis from central
nervous system diseases, and blood glucose, urinary
ketone body, blood gas, and serum electrolyte values are
useful in making the differential diagnosis from diabetic
ketoacidosis. Since alcohol-dependent patients who
have chronic liver disease sometimes have subdural
hematomas as a result of head injuries or have alcohol
withdrawal syndrome, it is especially important to make
the differential diagnosis from hepatic encephalopathy.

Diagnosis of sub-clinical
hepatic encephalopathy

In order to make the diagnosis of SHE strictly, (i) it
seems necessary to ask questions related to QOL, includ-
ing changes in behavior patterns of daily living, such
as appetite, sleep, activity level, etc, and (ii) questions
related to changes in mental status, such as in memory,
concentration, ability to concentrate, cognitive ability,
etc. (iii) It also appears important to modify the con-
ventional classification of coma severity in overt hepatic
encephalopathy and make the diagnosis by adding
relatively convenient quantitative neuropsychological
function tests. In addition, (iv) it is important to con-
duct comprehensive neuropsychological function tests,
and tests for both linguistic cognitive function dis-
orders, such as dysarthria, and for motor cognitive
function disorders, such as of reaction time, spatial
perception, etc.”

© 2008 The Japan Society of Hepatology
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Table 2 Diagnosis of sub-clinical hepatic encephalopathy

* Quantitative neuropsychological function test
Trail making test A and B
Reaction time to light and sound
Wechsler Adult Intelligence Scale (WAIS-R)
Block design test
Digit Symbol test
* Electrophysiological examination
Electroencephalogram
Auditory and visual evoked potentials
P300 evoked potentials
* Radiological examination
Magnetic resonance spectroscopy
Positron emission tomography

Nevertheless, it is difficult to perform all of the above
in ordinary clinical practice, and usually an attempt is
made to make the diagnosis on the basis of a combina-
tion of quantitative neuropsychological function tests
(trail making test, reaction time to light and sound), the
Wechsler Adult Intelligence Scale (WAIS), etc., and the
EEG and cerebral evoked potentials (auditory, visual),
which are electrophysiological tests™ (Table 2).

Quantitative neuropsychological
function tests

The WAIS and other quantitative neuropsychological
function tests are used as convenient so-called “paper
and pencil” diagnostic tests 10 make the diagnosis of
SHE. Intelligence tests assume that intelligence is a set of
several abilities, and they determine the degree to which
the cognitive functions of the brain have been impaired
based on the level of successful completion of the tests.
When intelligence test items encompass a diversity of
diverse tests, such as tests of spatial perception, psycho-
motor ability (psychomotor function, eye-hand coordi-
nation), memory, attentiveness, etc, they are difficult to
conduct in ordinary clinical practice.

Since SHE is characterized by a marked decrease
in motor cognitive ability, whereas linguistic cognitive
ability in the form of knowledge, counting, and words is
relatively preserved, three tests are conducted, the Block
Design Test of the WAIS value, the Digit Symbol Test,
and the Number Connection Test Part A or Part B
(NCT-A, NCT-B). Sub-clinical hepatic encephalopathy is
often diagnosed when the results of any one of the tests
are abnormal.

The frequency of SHE when the WAIS and Symbol
Connection Test were used in combination was
25-80%, and thus there was a wide range in the fre-

© 2008 The Japan Society of Hepatology
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quency of abnormal results, and the fact that the fre-
quency of pathology termed “sub-clinical” varied with
the test that was conducted was a problem. With the aim
of resolving these problems, Weissenborn et al.'* recom-
mended five tests, including the NCT-A, NCT-B, and
Digit Symbol Test, but since two of the tests in the
combination, the Line Drawing Test and the Serial
Dotting Test, are not very well known in Japan, it would
not necessarily be easy to include them.

With paper-and-pencil type neuropsychological func-
tion tests, it is considered necessary to have a trained
examiner conduct them under standardized environ-
mental conditions in order to achieve reproducibility,
and while they can be conveniently conducted in ordi-
nary clinical practice, caution is required when evaluat-
ing them.

Moreover, when making comparisons between coun-
tries, differences in education level and cultural back-
ground must basically be taken into consideration
and assessed when evaluating neuropsychological
functions.'*"*

Electroencephalography mapping
(topography; isopotential maps)

Changes in responses to electtophysiological tests occur
in liver cirrhosis as a result of the effect of toxic
substances, including ammonia, and of electrolyte
imbalances and energy metabolism abnormalities, and
electroencephalography (EEG) and evoked potential
alterations are often observed even in SHE in which
clinical, overt encephalopathy is not observed.'

Numerous EEG analyses of overt hepatic encephal-
opathy have been carried out in the past, but most of
them have been based on visual evaluations (Parson-
Smith classification),'* and a subjective element entered
into them. When the EEG in SHE is analyzed in the
usual manner, a decrease in o waves (12-8 ¢/s) and
increase in 8 waves (7—4 ¢/s) is observed in both cere-
bral hemispheres, and so-called slow-wave activity is
occasionally seen, but the frequency of the abnormality
is 9% 10 33% and not very high."

By contrast, EEG mapping by frequency analysis has
made it possible to analyze the EEG objectively, and
there is a report of a high rate of brain wave slowing of
83%." Our own results'®) showed a decrease in the
frequency of o waves (%) in the occipital area in 86%
and an increase in 6-wave frequency (%) and &wave
frequency (%8) in 40% to 70%.

Amodio et al.'® claimed that it is possible to diagnose
SHE based on EEG abnormalities, and they have even
reported that there is a rough correlation between
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Table 3 Composition of neurophychological test (NP-test)

1 Number connection test A (NCT-A)
2 Number connection test B (NCT-B)
3 Figure position test (FPT)
4 Digit symbol test (DST)
5 Block design test (BDT)
6 Reaction time test A (RTT-A)
7 Reaction time test B (RTT-B)
8 Reaction time test C (RTT-C)

ammonia concentrations and SHE becoming overt, but
their theory has not always been accepted.’®

Cerebral evoked potentials

Diagnosis of SHE on the basis of evoked potentials has
also been reported, and prolongations of the latency
of auditory evoked potentials, etc., has been reported.
More specifically, visual, auditory, and somatosensory
evoked potentials and p300 event-related potentials
have been used, but investigators’ views differ as to
which potential is the most useful for diagnosing
SHE‘!&H

Moreover, because of the fact that the abnormalities
are not specific for SHE, that similar changes are also
seen in alcohol-dependency™ and diabetics,*** and that
there is no clear association with the degree of liver
damage or outcome, they do not necessarily appear to
be useful.

Quantitative neuropsychological function
testing by computer

Based on multicenter cooperative research the authors
have developed new software for the conventional WAIS

Sub-clinical hepatic encephalopathy 8125

revised version (WAIS-R) with a personal computer.?®
The software is composed of 8 tests, the NCT-A, NCT.B,
Figure Design Test, Digit Symbol Test, Block Design
Test, and the Reaction Time-A, Reaction Time-B, and
Reaction Time-C tests (Table 3). Performance time is
approximately 15 to 20 min. There is no need to select a
specific test location, and it is convenient to use even
without a professional examiner. The system was used
1o prepare basic values according to age in 542 healthy
subjects, and the results were compared with 292 liver
cirrhosis patients (Table 4). When the top and bottom
10%, which correspond to the “outlier values” statisti-
cally in the healthy subjects, were used as the cutoff
values abnormal results were observed in approximately
25% of the liver cirrhosis patients. Moreaver, 58% of the
patients had abnormal values according to the results
of at least one of the tests. Whether to make abnormal
results on just one of the tests or on more than one of
the tests the criterion for the diagnosis of SHE will
require further study, but it is expected that this test will
be used to further assess the diagnosis and pathology of
SHE and that it will be utilized as a routine method of
diagnosis.

CONCLUSIONS

CHOMERUS ET AL’ conducted the neuropsycho-
logical function testing described above in 40 liver
cirrhosis patients without overt hepatic encephalopathy
and then assessed them in regard to fitness to drive. The
results showed that 60% of the patients were unfit to
drive a motor vehicle. The results also showed that 25%

Table 4 Clinical and laboratory characteristics of patients and healthy subjects

Cirrhotic patients Healthy subjects P-value
(n=292) (n=7542)
Male/female ratio 65:32 51:49 P<0.0001*
Age (year), mean +SD 59073 526479 P<0.0001**
Age (year) ratio. (n)
40-44 5 (14) 18 (98)
45-49 9 (27) 21 (112)
50-54 11 (33) 20 (112)
55-59 19 (54) 18 (99)
60-64 28 (82) 15 (79)
65-69 28 (82) 8 (45)
Total bilirubin (mg/dL) 1619
ALT (1U) 70.1+50.0
Child (A/B/C) ratio 45/46/9
Virus/alcohol/others ratio B1/13/6

*Chi-square test, * *students-t test.
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of the patients were capable of limited driving only. The
investigators also found significantly more persons unfit
to drive in an alcoholic liver cirthosis group than in a
non-alcoholic liver cirthosis group. By contrast, Srivas-
tava ef al.”* compared 15 patients with non-alcoholic
liver cirrhosis with abnormal results on neuropsycho-
logical function tests and healthy subjects with the same
age composition in regard to actual driving ability on
the road and claimed to have found no significant
differences berween the results in the two groups. It
is impossible to make simple comparisons between
the two groups, but such results have a great impact on
society, and further study appears necessary.

Groeneweg et al.* and Marchesini et al.® evaluated the
QOL of SHE patients by the Sickness Impact Profile
questionnaire and the SF-36, respectively, but they both
found a reduction in QOL. Schomerus et al.*® reported
that ability to perform manual labor and learning ability
were reduced in SHE, but they were not prospective
studies, and investigating changes in response to treat-
ment also appears to be a future task.
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Effect of symptomatic gastroesophageal reflux disease on
quality of life of patients with chronic liver disease

Kazutomo Suzuki, Kazuyoshi Suzuki, Kazuhito Koizumi, Hiroshi Takada, Ryoichi Nishiki,
Hiroki Ichimura, Shigeki Oka and Hajime Kuwayama

Department of Gastroenetrology and Hepatology, Koshigaya Hospital, Dokkyo Medical University, Saitama,

Japan

Alm: Reflux esophagitis is becoming Increasingly more
prevalent in Japan. It has been noted that symptomatic gas-
troesophageal reflux disease (GERD) and chronic liver disease
may adversely affect patients' quality of life.

Methods: In the present study, 238 chronic liver disease
patients (151 patients with chronic hepatitis and 87 patients
with liver cirrhosis) were enrolled. The diagnosis of GERD was
made based on the Quality-of-Life and Utility Evaluation
Survey Technology questionnaire. Health-related quality of
life was evaluated using the Short Forum 36 questionnaire.
Results: Symptomatic GERD was present in 31.8% (48/151) of
patients with chronic hepatitis and 36.8% (32/87) of patients
with liver cirrhosis. Among the chronic hepatitis group, com-
pared to the GERD-negative group, the GERD-positive group
had significantly lower scores In six domains, including “role

limitation due to physical problem®, “bodily pain”, "general
health perception®, “vitality”, “role limitation due to emo-
tional problem”, and “mental health”. Among the cirrhotic
group, compared to the GERD-negative group, the GERD-
positive group had significantly lower scores in the “role
limitation due to emotional problem"” domain. Significant
improvement in the “physical functioning”, "bodily pain®, and
“general health perception” domain scores was noted in
chronic hepatitis patients treated with rabeprazole.

Conclusion: The QOL of chronic liver disease patients with
symptomatic GERD was impaired.

Key words: chronic liver disease, gastroesophageal reflux
disease, quality of life, Quality-of-Life and Utility Evaluation
Survey Technology, Short Forum 36 questionnaire

INTRODUCTION

EFLUX ESOPHAGITIS IS becoming increasingly

more prevalent in Japan due to Westernization
of the diet, aging of the population, and a decrease in
the Helicobacter pylori (H. pylori) infection rate among
younger individuals. It has been reported that in Japan,
lifestyle changes reflected by dietary changes, such as
increased alcohol consumption and excessive fat intake,
as well as a decrease in the rate of H. pylori infection in
younger individuals, may have led to the decreased
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Meadical Tni ’“2_1_5Du- i I 1.-’ ¥, x_'“. Coait,
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frequency of atrophic gastritis. This in turn may have led
to excessive gastric acid secretion and therefore an
increased frequency of gastroesophageal reflux disease
(GERD).'! Some researchers have noted that GERD is
associated with respiratory diseases, including chronic
bronchitis, interstitial pneumonia, and bronchial
asthma,” as well as coronary artery disease.’ However,
patients with chronic liver disease due to hepatitis C
virus infection have a higher H. pylori infection rate.*
This has led to speculation that there is only a weak
association between GERD and chronic liver diseases.
The present clinical study was done to determine the
association between chronic liver diseases and symp-
tomatic GERD. In addition, the present study also
assesses the therapeutic effects and the effect on the
health-related quality of life (HRQOL) of proton pump
inhibitor (PPI) treatment in chronic liver disease
patients with symptomatic GERD.
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METHODS

Patients

TOTAL OF 238 patients with chronic liver disease

who had received regular outpatient treatment at
the Department of Gastroenterology and Hepatology,
Koshigaya Hospital, Dokkyo Medical University,
Saitama, Japan from 2003 w0 2004 were recruited.
Patients who had ascites or any self-reported abdominal
symptoms were excluded. Patients who were taking
drugs that could affect gastric acid secretion, including
H-receptor antagonists and PPI, those who were taking
a gastrointestinal tract motility regulator, and those
with upper gastrointestinal disease were also excluded.
Chronic liver disease was diagnosed based on biochemi-
cal blood tests and abdominal imaging Hepatitis B
virus (HBV) infection was confirmed by a positive reac-
tion to hepatitis B surface antigen (HBsAg), and hepati-
tis C virus (HCV) infection was confirmed by a positive
reaction 1o HCV-RNA (reverse transcription polymerase
chain reaction). Among the patients who were not
HBsAg and HCV-RNA positive, patients without serum
immunoglobulin G (IgG) levels 22000 mg/dL, and
patients who were not antinuclear antigen positive were
diagnosed as non-B non-C (NBNC), Ofthe 151 patients
with chronic hepatitis (57 men and 94 women; average
age 60 = 11 years), 30 had HBV infection, 114 had HCV
infection, and seven had NBNC. Of the 87 cirrhotic
patients (41 men and 46 women; average age
65 + 7 years), 12 had HBV infection, 55 had HCV infec-
tion, and 20 had NBNC. Serum hyaluronic acid levels, a
marker of liver fibrosis, were measured using the sand-
wich binding protein assay.

Diagnosis of symptomatic GERD

In the present study, the diagnosis of GERD was made
based on the results of the Quality-of-Life and Utility
Evaluation Survey Technology (QUEST) questionnaire
developed by Carlsson et al.” Patients whose QUEST
score was four or higher were judged to have symptom-
atic GERD. Upper gastrointestinal endoscopy was not
performed in the present study. The frequency of symp-
tomatic GERD in patients with chronic liver disease
was determined. In addition, the severity of cirrhosis
was assessed according to Child-Pugh's classification
system. The patients were classified into two groups
(group A and group B/C). Furthermore, the correlation
between the severity of liver fibrosis and the frequency
of symptomatic GERD was determined. The patients
were stratified into three groups based on their hyalu-
ronic acid (or hyaluronan) levels: <50 ng/mL (n=30),

© 2007 The Japan Society of Hepatology
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50-200 ng/mL (n=58), and >200 ng/nL (n=47). The
frequency of symptomatic GERD was examined in the
three groups.

Evaluation of HRQOL

HRQOL was evaluated using the Medical Outcome
Study 36-item Shornt-Form Health Survey (SF-36) ques-
tionnaire, which is currently recognized as a reliable
quality of life (QOL) assessment instrument world-
wide.* We reviewed eight categories of physical func-
tioning (PF), role limitation due to physical problem
(RP), bodily pain (BP), general health perception
(GH), vitality (VT), social functioning (SF), role limi-
tation due to emotional problem (RE), and mental
health (MH) using the SF-36 questionnaire (version
1.20). The SF-36 questionnaire for the QOL assess-
ment and the QUEST questionnaire were administered
to patients on the same day. Normative data for the
Japanese general population reported by Fukuhara
etal’ were used for the comparison. The effect of
symptomatic GERD on HRQOL was evaluated in
patients with chronic liver disease, which may in itself
be a risk factor for the deterioration of patients’
HRQOL. In order to elucidate the effect of symptom-
atic GERD on HRQOL in chronic liver disease patients,
the patients were first classified by type of chronic liver
disease (chronic hepatitis group and liver cirrhosis
group) and then further subdivided into four sub-
groups based on the presence/absence of symptomatic
GERD (GERD positive/GERD negative). The HRQOL
scores of the patients with and without symptomatic
GERD in each chronic liver disease group were then
compared.

Diagnosis of H. pylori infection

The presence of H. pylori infection was confirmed using
a serological method. Serum anti-H. pylori 1gG antigen
levels were measured by enzyme immunoassay. H. pylori
infection was diagnosed based on a H. pylori-IgG titer
>1.7 EV.

Effects of rabeprazole treatment

In the patients with symptomatic GERD who consented
to treatment, rabeprazole (10 mg/day) was given for
6 months. At the end of the 6-month treatment period,
the QUEST and SF-36 (vession 1.20) questionnaires
were administered 1o these patients to assess the thera-
peutic effect of rabeprazole, as well as the effect on
HRQOL.
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