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Abstract

AIM: Recent studies have demonstrated that obesity is
the common feature of cryptogenic cirrhosis (CC) and
non-alcoholic steatohepatitis. However, there is little
information on CC in the region where obesity is not
prevalent.

METHODS: The clinical features, and the liver-related
morbidity and mortality of CC were analyzed in Japan
where the prevalence of obesity is low. Among 652 cir-
rhotic patients, we identified 29 patients (4.4%) with CC.
Of these, 24 CC patients who were followed up for more
than 6 months were compared in a case-control study
with age-, sex-, and Child-Pugh score-matched controls
having cirrhosis of viral etiology.

RESULTS: Obesity (BMI=25 kg/m?®), diabetes mellitus,
and hypertriglyceridemia were more frequent, and the
visceral fat area was larger in the CC patients than in the
controls. The indices of insulin resistance were higher
and the serum aminotransferase levels were lower in the
CC patients than in the controls. Logistic regression anal-
ysis identified the elevated hemoglobin Alc, BMI = 25
kg/m?, and normal aminotransferase levels as indepen-
dent predictors of CC. Kaplan-Meier analysis demon-
strated lower occurrence of hepatocellular carcinoma
and higher survival rate in the CC than in the controls
in contrast to the similar cumulative probability of liver-
related morbidity between those groups.
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CONCLUSION: CC more frequently presents with the
clinical features suggestive of non-alcoholic steatohepa-
titis compared with controls even in the region where
obesity is not prevalent. The lower occurrence of hepato-
cellular carcinoma and higher survival rate may indicate
an indolent clinical course in CC as compared with viral
cirrhosis.

© 2006 The WIG Press. All rights reserved.
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INTRODUCTION

Liver cirrhosis is the terminal condition of liver diseases
resulting from various etiologies. Despite the recent
development of diagnostic tools, no recognizable etiology
can be detected in approximately 5% to 31% of cirrhotic
patients who are therefore diagnosed as having cryptogenic
cirrhosis (CC)!". Although several explanations such as
unknown viral infections, occult alcohol abuse, or burnt
out autoimmune hepatitis had been proposed as possible
causes of CC, they actually induce CC only in some
cases™,

Obesity is an independent risk factor for chronic
liver diseases, and liver fibrosis can develop in the obese
patients without any known causes of liver diseases b9,
Due to the recent increase of the obese population, great
attentions have been paid to non-alcoholic steatohepatitis
(NASH), which is characterized by obesity and insulin
resistance. It has been widely recognized that NASH can
progress to liver cirrhosis and hepatocellular carcinoma
(HCC)'". Several studies have suggested that NASH
may be an under-recognized cause of CC, because the
prevalence of risk factors for NASH such as obesity and
diabetes mellitus is definitely increased in the patients
with CC™"", However, these studies have been conducted
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in the West where obesity is common, and there is little
information on CC in the region where the dietary habits
are different from those in the West and the prevalence
of obesity is low. Because the key component of the
association between NASH and CC is obesity® ", whether
this association is true even in the non-obese population is
an important issue.

In Japan where obesity is not prevalent, the clinical
characteristics, and the liver-related morbidity and
mortality of CC were investigated with a special reference
to the association with NASH in this study. The aim was
to clarify the clinical features of CC in the region where
the prevalence of obesity is low.

MATERIALS AND METHODS

Patients

We identified 652 cirrhotic patients in whom sufficient
data were available to establish the etiology of liver disease
from the inpatients’ registry of Nara Medical University
since 1990. Liver cirrhosis was diagnosed on the basis
of compatible clinical and imaging findings, and/or liver
histology. The diagnosis of CC was made only after an
exhaustive evaluation of the clinical history and labora-
tory data, from which no specific etiologies were defined.
Patients with histological evidence of other defined causes
of liver discases were also excluded from the diagnosis of
CC. Of 29 patients with CC, 24 patients who had been fol-
lowed up for more than 6 months were classified as the CC
group in our case-control study. For patients in CC group,
3 patients with cirrhosis of viral etiology [2 hepatitis C vi-
rus (HCV)-related and 1 hepatitis B virus (HBV)-telated],
age- (within 3 years), sex-, and Child-Pugh score-matched,
were identified from the corresponding inpatients’ registry
in a consecutive manner. Finally, 24 patients with CC, 48
with HCV-related cirrhosis, and 24 with HBV-related cit-
rhosis wete enrolled in the present case-control study. This
study was approved by the Ethical Committee of Nara
Medical University and was performed in accordance with
the Declaration of Helsinki.

Methods

All patients underwent an exhaustive re-evaluation of the
following clinical information: past or present evidences
of diseases including diabetes mellitus, dyslipidemia, and
hypertension; personal history of alcohol intake, intrave-
nous drug use, or blood transfusion, and family history of
liver diseases. The height and weight were measured, and
the body mass index (BMI) was calculated as weight (kg)
divided by squared height (m). The cases with ascites were
evaluated after the resolution of ascites. HBV markers
(surface antigen/antibody and core antibody) and HCV
antibody were negative in all patients with CC. The fol-
lowing laboratory data were also collected at enrollment:
total bilirubin, aspartate transaminase (AST), alanine trans-
aminase (ALT), alkaline phosphatase, albumin, y-globulin,
cholinesterase, total cholesterol, triglyceride, prothrombin
activity (International normalized ratio: INR), hemoglobin
Alc, al-antitrypsin, iron storage parameters (transferrin
saturation and ferritin), copper and ceruloplasmin levels,

anti-nuclear antibody, anti-mitochondrial antibody, and
anti-liver kidney microsomal antibody. When immune
mediated liver disease could not be ruled out, liver histol-
ogy was evaluated. The fasting blood levels of glucose and
insulin were determined, and the homeostasis model as-
sessment parameter of insulin resistance (HOMA-IR) and
the quantitative insulin check index (QUICKI) were calcu-
lated as the indices of insulin resistance!"'"”. Liver biopsy
was petformed in 12 of the 24 patients with CC and was
used to investigate the histological features suggestive of
NASH.

Abdominal fat distribution

Computed tomograms were recorded at the umbilical level,
and the visceral fat areas were measured as described pre-
viously "’ Other tomograms were taken at the level where
the liver and spleen were observed in the same slice. The
Hounsfield unit of the liver and spleen was determined,
and the liver/spleen ratio was calculated as an index of the

hepatic fat content t4,

Assessment of the outcomes

Clinical information including the tumor markers and the
imaging studies was monitored every 6 months until data
analysis. In cases which lost to follow-up, up-to-date clini-
cal information was investigated by telephone interview
and/or contact with the primary care physician. The fol-
lowing outcomes were evaluated; (1) liver-related morbidity
including variceal bleeding, ascites, jaundice, and hepatic
encephalopathy, (2) occurrence of HCC, (3) mortality and
cause of the death. HCC was histologically confirmed or
diagnosed by elevation of a-fetoprotein and/or compat-
ible ultrasonographic or computed tomographic findings.
Death was considered to be liver-related when it happened
in consequence to hepatic failure, variceal bleeding, and/or

HCC.

Statistical analysis

All analyses were performed with StatView 5.0 program
(SAS Institute, Cray, NC, USA). Comparisons were made
using the two-tailed Student’s # test for quantitative vari-
ables and the Chi-square test for qualitative variables.
Kaplan-Meier’s method and the log-rank test were used to
compare the cumulative probability to liver-related mor-
bidity and mortality. The factors associated with CC were
identified using a multivariate logistic regression model. All
data are expressed as mean®SD. P<0.05 was considered
statistically significant.

RESULTS

Etiology of liver cirrhosis

Among the 652 patients, cirrhosis was attributed to viral
etiology in about 80% (HCV-related cirrhosis: 62.9%,
HBV-related cirrhosis: 16.6%) and to alcohol in 9.5%.
The prevalence of CC was 4.4%. The other cases resulted
from various causes such as autoimmune liver diseases, he-
mochromatosis, Wilson’s disease, Budd-Chiari syndrome,
and congestion. The males were predominant in viral and
alcoholic cirrhosis, whereas there was no gender difference
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Cryptogenic Control; all HCV-related HBV-related
(n=24) n=72) (1=48) (n=24)
Age (yr) 58.2£10.6 58.6+ 8.8 58.7 8.1 58.3+10.2
Child-Pugh score 63+14 65+1.2 65%1.2 64%13
Follow-up (yr) 5742 59t44 65242 4745
Transfusion (%) 0 26.8" 34.0° 12.5
Body mass index (kg/m’) 255+3.2 224£3.0" 22.6+3.3" 22.0+24°
ICGR15 (%) 31.5+16.7 27.2+12.3 28.2+12.1 25.0%12.7
Total bilirubin (mmol/L) 22115 21110 22110 19£10
AST (nkat/L) 9591572 1349+772° 1410£573° 122941064
ALT (nkat/L) 8601640 1229+765° 1359+748"° 9721747
AKP (nkat/L) 6518+2942 663822976 6695+2577 6529+3692
Albumin (g/L) 4015 3815 385" 3816
y-globulin (g/L) 1743 18+5 19+4 1545
Cholinesterase (U/L) 242.8+118.2 174.5£67.8" 162.1£61.7° 198.8£73.7
Total cholesterol (mg/dL) 170.5%43.0 156.5+35.1 151.2£31.3° 166.8+£40.2
Triglyceride (mg/dL) 103.8+44.2 83.0+25.5" 84.5+26.6" 80.1+23.8"
Prothrombin time (INR) 1.150.15 1.19+0.14 1.21£0.14 1.16+0.14
Hemoglobin Alc (%) 6.2£13 51£0.8" 53£0.9° 4820.7°
Blood glucose (mg/dL) 123.1+48.2 96.4£21.0° 96.9+£23.0° 95.2416.3°
Insulin (mU/L) 26.8+15.7 14.2£6.4° 15.9£6.6" 10.8+4.5"
HOMA-R (%) 8.6+4.8 3.6£2.5" 4.0£2.9° 2.6+1.3"
QUICKI 0.29£0.02 0.33£0.03° 0.3240.02° 0.34+0.04°
Transferrin saturation (%) 36.3+17.5 45.2+29.7 48.5+31.1 40.0+27.8
Ferritin (mg/L) 160.0+155.3 193.5+282.9 225.0+318.1 99.3+104.8
Visceral fat area (cm’) 102.0£39.8 56.9+35.3" 52.1+£30.7° 64.3+43.9"
Liver/spleen ratio 1.08+0.05 1.08+0.06 1.07+0.06 1.09+0.06

‘P<0.05, "P<0.01 vs cryptogenic cirrhosis. [CGR15:indocyanine green retention rate, INR:international normalized ratio, HOMA-R:

homeostasis model assessment parameter of insulin resistance, QUICKI: quantitative insulin check index.

Cryptogenic Control; all HCV-related HBV-related
(n=24) (n=72) (n=48) (n=24)
Body mass index: 225kg/m’ 54.2% 20.8%" 29.2%" 8.3%"
>30kg/m’ 16.7% 1.4%° 2.1%" 0%"
Visceral fat area: =100cm’ 40.0% 53%" 3.7%" 9.1%"
Complication
Type 2 diabetes mellitus 54.2% 26.4%" 35.4% 13.3%"
Hypertriglyceridemia (=150mg/dL) 20.8% 4.2%" 2.1%" 13.3%
Hypertension 25.0% 15.3% 18.8% 13.3%

‘P<0.05, "P<0.01 vs Cryptogenic cirrhosis.

in CC (male/female ratio; HCV: 255/155, HBV: 82/26,
alcohol: 52/10, CC: 15/14).

Characteristics of patients

The follow-up period was not significantly different be-
tween groups. Whereas one-third of the patients with viral
cirrhosis were transfused, no patient with CC was trans-
fused. BMI was significantly higher in the CC patients than
in the controls of viral etiology. AST and ALT levels were
lower in the CC patients than in the controls, although
AST was higher than ALT in all groups. Cholinesterase,
total cholesterol, and triglyceride were higher in the CC
patients than in the controls. The fasting levels of blood
glucose, hemoglobin Alc, insulin, and the indices of insu-
lin resistance such as HOMA-IR and QUICKI werte also
higher in the CC patients than in the controls. Iron storage
parameters such as transferrin saturation and ferritin were
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similar in all groups (Table 1). The visceral fat area was
larger in the CC patients than in the controls, whereas the
liver/spleen ratio was similar between groups. Obesity was
morte prevalent in CC patients than in controls (BMI = 30
kg/m’: CC 16.7% s controls 1.4%, P<0.05) (Table 2).
The patients whose visceral fat area was larger than 100
cm’ constituted 40% of the CC as compared with 5.3% of
the controls (P<0.05). Type 2 diabetes mellitus and hyper-
triglyceridemia were more frequent in the CC patients than
in the controls. No patient suffered from type 1 diabetes
mellitus. The prevalence of hypertension was similar in all
groups.

Although liver biopsy was performed in 12 of
24 patients with CC, there was no specific finding to
define the etiology of liver disease. Ten of 12 biopsies,
however, revealed one or more histological components
suggestive of NASH such as macrovesicular steatosis,
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A 100 —— Cryptogenic
rrrrrrr Hepatitis C virus
Odds ratio (95% Cl) P value S sop —— Hepatitis Bvirus
Univariate E
Body mass index (=25 kg/m?) 4.2 (1.51-11.48) 0.006 T—EU 60 -
Visceral fat area (=100 cm®) 12.8 (2.16-75.32) 0.005 'g
Diabetes mellitus 3.3 (1.26-8.60) 0.015 % a0l
Dyslipidemia 6.1 (1.33-27.64) 0.020 =
Hypertension 1.8 (0.60-5.70) 0.285 E
ALT (<667 nkat/L) 3.8 (1.42-9.91) 0.008 3 O e
Cholinesterase (=192 U/L) 3.9 (1.42-10.94) 0.008 S S
Triglyceride (=150 mg/dL) 5.9 (1.29-26.86) 0.022 ok P
Total cholesterol (=220 mg/dL) 3.4 (0.77-14.62) 0.108 : : ‘ : : : : :
HbA1lc (>6%) 5.5 (1.40-21.75) 0.015 0 2 4 6 8 10 12 14
HOMA-R (=4%) 11.6 (2.46-54.45) 0.002 Variceal bleeding (yr)
Ferritin (=220 ng/dL) 0.4 (0.11-1.82) 0.255
Transferrin saturation (=40%) 0.4 (0.11-1.82) 0.158 B Cryptogenic
Multivariate R [— Hepatitis C virus
HbAlc (=6.0%) 7.8 (1.62-37.55) 0.010 & 80 Hepatitis B virus
Body mass index (=25 kg/m’) 6.8 (1.41-32.87) 0.017 =
ALT (<40 U/L) 5.0 (1.12-22.43) 0.035 3 e0f
o
<l
CI: confidence interval, ALT: alanine transaminase, HbAlc: hemoglobin Alc, 3 40
HOMA-R: homeostasis model assessment parameter of insulin resistance. '%
3
£ o
ballooning hepatocyte degeneration, neutrophilic ol
lobular inflammation, and Mallory hyaline. Eight cases (‘] ‘2 “} ‘6 é 1‘0 1‘2 1‘4
had macrovesicular steatosis in less than 30% of the Ascites (yr)
hepatocytes. Ballooning hepatocyte degeneration,
neutrophilic lobular inflammation, and Mallory hyaline C 100- ‘
were present in 7, 2, and 2 cases, respectively. Two cases L ﬁ;y[f;ggsrgcvirus
had no inflammatory activity, 7 cases demonstrated g 80" ___ Hepatitis B virus
minimal activity, and 3 cases had mild-to-moderate activity. Z
The inflaimmatory infiltrates consisted predominantly of g oor
lymphocytes in fibrous bands. g
e 40 -
Factors associated with CC é ,,,,,,,,,,,,,,,,,,,
In the univariate analysis, BMI=25 kg/mz, visceral fat 3 r
area = 100cm’, and the coincidence of diabetes mellitus
and dyslipidemia, were significantly associated with CC o, ‘ ‘ | | | | |
(Table 3). Moteovet, normal ALT levels (<667nkat/L), el- 0 2 4 6 8 10 12 14
evated levels of cholinesterase, triglyceride, and hemoglo- Jaundice (yr)
bin Alc = 6.0%, and HOMA-IR = 4% wete significantly Lok
associated with CC. The multivariate analysis identified D —— Cryptogenic
the elevated levels of hemoglobin Alc (OR: 7.8, 95% CI: s sl Hepatitis C virus
1.62-37.55, P<(0.05) and BMI (OR: 6.8, 95% CL: 141-32.87, & —— Hepatitis B virus
P<0.05), and normal ALT levels (OR: 5.0, 95% CI: 3 ol
1.12-22.43, P<0.05) as independent predictors of CC. -g
g 401
Clinical course of CC as compared with the viral cirrhosis E
During a mean follow-up of 5.7 years for the CC group § 2L
(n=24), 2 patients experienced variceal bleeding, and 6 ©
patients developed ascites (Figure 1). Jaundice and hepatic oL
1 1 1 1 1 1 1 1

encephalopathy occurred in 5 patients and 6 patients, re-
spectively. The viral group (#=72) was followed-up for a
mean of 5.9 years, during which variceal bleeding, ascites,
jaundice, and hepatic encephalopathy occurred in 12, 27,
20, and 10 cases, respectively. The cumulative probabilities
of the liver-related morbidity were not significantly differ-
ent between the groups. HCC occurred in 9 patients of the
CC group in contrast to 53 patients of the controls (HCV:
36 patients, HBV: 17 patients) (Figure 2A). Although the

cumulative probability of HCC occurrence was lower in

0 2 4 6 8 10 12 14
Hepatic encephalopathy (yr)

Figure 1 The cumulative probability of the liver-related symptoms for cryptogenic
cirrhosis and viral cirrhosis using Kaplan-Meier’s method and log-rank test.

the CC group than in the controls of viral etiology (P<0.01,
CC »s HCV and CC »s HBV), HCC occurrence in the CC
group rapidly increased 8 years after the observation. Of

www.wjgnet.com
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Figure 2 The cumulative probabilities of hepatocellular carcinoma and survival
censoring non-liver related deaths for cryptogenic cirrhosis and viral cirrhosis. a:
P<0.01, vs viral origin.

24 patients with CC, 3 died of liver failure and 2 of HCC
(Figure 2B). No patient was associated with non-liver-relat-
ed death. In the controls, 39 patients (24 HCV-related and
15 HBV-related) were associated with liver-related death
(liver failure in 10 cases and HCC in 29 cases). The cumu-
lative probability of survival censoring non-liver related

deaths were higher in the CC group than in the controls
(P<0.05, CC »s HCV, P<0.01, CC »s HBV).

DISCUSSION

Recent studies in the West have proposed that NASH
may be an under-recognized cause of cct, Although
obesity is the key component of the association between
CC and NASH, whether this association can be true even
in the region with the low prevalence of obesity is un-
known. The World Health Organization defined obesity as
BMI = 30" but in Japan, the prevalence of the popula-
tion with such BMI is no more than 2%-3% in contrast
to the 20%-30% in the West!'"'". Moreover, the medical
examination in 2002 (#=6360) in the local district where
this study was performed showed that the prevalence of
BMI = 30 was 2.5% (data not published). We, therefore,
investigated the clinical features of CC focusing on the as-
sociation with NASH in Japan. This study demonstrated
that in Japan, obesity, diabetes mellitus, and hypertriglyc-
eridemia were more frequent, and insulin resistance, which
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is closely associated with the pathogenesis of NASH was
greater in the CC group than in the controls of viral etiol-
ogy. These findings are similar to those in the West, indi-
cating that CC has the similar clinical features to NASH
regardless of the prevalence of obesity.

The Japanese people as a race are known to suffer
from obesity-related disorders even with a mild excess of
adiposity"*"” ! The definition of obesity is proposed as
BMI = 25 in Japan, because the obesity-related disorders
increase with a BMI = 25"%""), This study demonstrated
that the prevalence of BMI = 30 in the CC group was
16.7% in Japan in contrast to 47% in the West. The preva-
lence of BMI = 25 in the CC group was 54.2%, which is
similar to that of BMI =30 in the West”. Moteover, our
patients with CC, despite of the low prevalence of obesity,
were accompanied with diabetes mellitus in 54.2% and
hypertriglyceridemia in 20.8%, which is also similar to the
reports in the West™”. Although the BMI in viral cirrho-
sis was also lower in Japan than in the West (22.4%3.0 »s
25.1£4.2), the prevalence of diabetes mellitus was similar
in these regions (26.4% s 32.0%)". Considering that the
NASH patients in Japan are not as obese as those in the
West “, Japanese people, even with mild obesity, may suf-
fer from NASH which may progress to CC.

Many researchers have shown that excess visceral fat
1s more closely related to the risk of health problems than
the BMI itself**!. The contribution of visceral fat area is
greater in Japanese in whom the degree of whole fat accu-
mulation is not as severe as in the West. Our present study
demonstrated an increased visceral fat deposit in the CC
group as compared with viral cirrhosis group. Because the
increased visceral fat deposit plays a role in the pathogen-
esis of NASH via a production of various adipocytokines
from the visceral fat tissue™", the larger visceral fat area
in CC further supports the association between CC and
NASH. On the other hand, the hepatic fat deposit re-
flected by the liver/spleen ratio was similar in CC and viral
cirrhosis groups. The hepatic fat deposit may decrease in
the cirrhotic stage because the sinusoidal capillarization
impairs the movement of gut-derived lipoproteins into the
hepatocytes and the porto-systemic shunt diverts blood-
borne lipids away from the liver. In fact, loss of the hepatic
fat deposit has been observed in serial biopsies of NASH
patients with progression to cirthosis”. Because the exces-
sive steatosis of the hepatocytes induces oxidative stress
leading to the death of hepatocytes, loss of the hepatic fat
deposit may be associated with lower ALT levels in CC.

This study demonstrated the lower occurrence of
HCC and the higher survival rate in the CC than in viral
cirrhosis, indicating that CC may take an indolent clinical
course. There is a wide variation in the carcinogenic risk
of CC among previously studies. Caldwell ¢ a/” showed
that HCC developed in one of 71 patients with CC (1.4%).
Another group reported higher prevalence of HCC in the
CC group than in HCV-related cirrhosis'”. The reason for
these controversial data is unclear, but it may be attributed
to the difference of the observation period. Bugianesi
et al” suggested a later onset of HCC in the CC, because
the patients with the CC-associated HCC were older
as compared with the other cirrhosis-associated HCCs.
Interestingly, this study demonstrated that although the
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cumulative probability of HCC occurrence was lower
in the CC than in the viral cirrhosis, HCC occurrence in
the CC rapidly increased 8 years after the observation,
indicating the later increase of HCC in CC. The later
occurrence of HCC in CC can not be attributed to age
and sex difference or degree of liver damage, because of
a case-control study with age-, sex-, and Child-Pugh score
matched viral cirrhosis. Therefore, HCC occurrence may
be a late complication of CC.

In conclusion, the features suggestive of NASH
were more frequently observed in the CC patients than
in the controls of viral etiology even in Japan where
obesity is not prevalent. It indicates that NASH may be
a possible cause of CC regardless of the prevalence of
obesity. Motreover, HCC developed less frequently and its
prognosis was less severe in the CC group, indicating that
CC may take an indolent clinical course. Further larger
studies are necessary to understand the clinical features of
CC.
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