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Table 4. Effect of B-RTO on laboratory data
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Day 0 Day 1 Day 7

T-Bil (mg/dL) 1.29 + 0.55 221 % 0.93 1.17 + 0.46°
I-Bil (mg/dL) 0.75 £ 0.30 1.32 + 0.66" 0.66 + 0.23¢
Alb (g/dL) 3.40 £ 0.66 Not determined 3.56 & 0.52°
AST (IU/L) 56.2 + 33.0 87.8 + 49.6" 67.3 £ 51.9°
ALT (IU/L) 41.0 &+ 31.7 48.9 4 41.4° 53.3 £ 45.0°
LDH (U/L) 3833 + 109.4 1066.0 + 424.7° 508.9 + 105.9¢
ChE (IU/L) 2084.3 + 849.3 2422.6 + 794.5° 2225.7 + 845.1°
BUN (mg/dL) 16.2 + 7.4 17.5 & 7.5° 14.1 £ 5.3¢

Cre (mg/dL) 0.74 £+ 0.19 0.80 + 0.23° 0.65 + 0.15°
PT (%) 67.5 £ 14.1 66.4 + 12.4° 72.8 & 11.2°
Plt (x10%/uL) 6.94 &£ 2.71 6.45 + 2.35¢ 8.07 + 3.31¢
NH; (pg/dL) 75.7 £ 31.7 76.6 & 28.5° 63.0 £ 27.0°

“p < 0.05 versus day 0
tp < 0.01 versus day 0
“Not significant

Alb, albumin; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, serum urea nitrogen; ChE, choline esterase; Cre, serum
creatinine; I-Bil, indirect bilirubin; LDH, lactate dehydrogenase; NH;, blood ammonia; Plt, platelet count; PT, prothrombin activity; T-Bil bilirubin
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confirmed by CT. Fortunately, the infarct seen in the
present study was small and located in the lung periph-
ery, and the ventilatory impairment in this patient was
reversible. Arterial partial pressure of oxygen recovered
within 7 days to 78.5 mmHg, suggesting that, in addition
to pulmonary infarction, some other mechanisms could
be involved in ventilatory impairment. For instance,
ethanolamine oleate might have impaired pulmonary gas
exchange, possibly by alveolar wall edema and lung
congestion [19], which was detected by our routine CT.
Thus, the influence of B-RTO on ventilatory function
needs further investigation including a proper assessment
of the incidence of pleural effusion. Routine check of
blood gas analysis and chest roentgenogram is recom-
mended in all patients on the day after B-RTO.

Complications that occurred during phase 4, such as
PHG and ascites, may be implicated in the increase in
portal pressure. Previous studies have shown that oblit-
eration and eradication of esophageal varices by endo-
scopic sclerotherapy can result in the development or
worsening of the mosaic-like pattern of portal hyper-
tensive gastric mucosa [20-23]. As demonstrated by one
patient who developed hemorrhagic PHG, obliteration-
induced PHG is one of the undesirable outcomes of B-
RTO. Bleeding from PHG is likely to be resistant to
conservative therapy and may require subsequent endo-
scopic therapy or TIPS. The effects of B-RTO on PHG
should be determined in future studies.

The incidence of gastric ulcers on treated gastric varices
was estimated at 9% of B-RTO procedures (Table 3). These
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ulcers were small and round and surrounded by the mosaic-
like mucosal changes and red marks. Endoscopically they
resembled the lesions of PHG, although they were localized
on the obliterated gastric varices and immediately sur-
rounding mucosa. These “localized PHGs” and ulcers with
unique appearance were likely due to obliteration of both
gastric varices and their out-flow collaterals modifying the
mucosal perfusion and causing congestion of regional
mucosa. Features of localized PHG had disappeared be-
fore endoscopy at 8 weeks, indicating improvement of
mucosal perfusion within several weeks, possibly by the
development of novel collaterals to release the localized
congestion, although the exact mechanism is unknown at
present. Localized PHG was observed in all patients in
whom fundic varices were subsequently eradicated. Thus,
absence of this lesion might be considered a marker of
unsuccessful treatment. Based on our experience, we rec-
ommend periodic follow-up endoscopy, especially at
approximately day 7.

One group recently reported amelioration of ascites in
two patients after B-RTO, possibly due to improvement
of hepatic function reserve and hypoalbuminemia [24].
Similarly, in our study, the rate of ascites retention was
only 7%. Only one patient had to stay longer in hospital
due to ascites. Thus, despite obliteration of the major
part of the portosystemic shunt, the incidence or severity
of ascites after B-RTO was not high. B-RTO can im-
prove hepatic encephalopathy through increasing portal
blood flow [11, 13]. In the present series, one patient
developed a transient grade II hepatic encephalopathy on
the day after B-RTO, although this occurred because of
high-grade fever and subsequent dehydration. Thus, the
development of encephalopathy on the day after B-RTO
could have been avoided by sufficient hydration.

Our results showed that increased LDH cosrelated with
the amount of infused 5% EOI. Ethanolamine oleate may
increase LDH by inducing intravascular hemolysis [17]. B-
RTO resulted in worsening of T-Bil, I-Bil, and AST, which
was associated with hemolysis. Renal function was not
affected by the B-RTO procedure in our study. However, a
close assessment of renal function is important because
ethanolamine oleate causes a transient decrease in renal
arterial blood flow, hemolytic nephropathy, and tubular
necrosis [17], and because deterioration of renal function is
frequently seen in cirrhotic patients [25].

In summary, we demonstrated in the present study
that the major complications of B-RTO included tran-
sient increases in arterial blood pressure, hemoglobinu-
ria, and fever. Further, small pulmonary infarction,
pleural effusion, ascites, gastric ulcers with unique
appearance and location, and severe PHG were noted in
a minority of patients. Most of these complications were
mild in nature and reversible. All data indicating dete-
rioration on day 1 was reversed within 7 days. We con-
firmed the safety and efficacy of B-RTO in this series. If
this rate and mildness of complications are confirmed in
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further series of patients with different etiologies and
severities, this technique may become the standard
treatment for fundic varices. '
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Abstract

The outcome of infection with hepatitis C virus (HCV)
varies substantially from self-limiting infection to chronic
hepatitis, liver cirrhosis, and hepatocellular carcinoma
among the individuals. The mechanisms that determine
the clearance or the persistence of HCV have not yet
been clarified. Here, we experienced two cases of
hospital-related infection” with HCV from the same
origin but with quite different outcomes. One case
resolved after an episode of acute hepatitis, while the
other case developed a chronic hepatitis although they
were infected with HCV of the same origin. Although
infected with the virus of the same origin, the clinical
and virological courses were completely different.
This suggests that host factors play a major role in
conditioning the outcome of acute HCV infection.

© 2006 The WIG Press. All rights reserved.
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INTRODUCTION

The outcome of infection with hepatitis C virus (HCV)
varies from self-remission, chronic hepatitis, liver cirrhosis,
and hepatocellular carcinoma™. About 20% of the people

infected with HCV spontaneously clear the virus, On the
other hand, the rest of the patients cannot clear the virus
and suffer from chronic infection. The mechanisms that
determine the clearance or the persistence of HCV have
not yet been elucidated. Viral factors such as genotype
could be involved in the outcome of the infection™.
However, what determines the outcome of HCV infection
is not totally clear. Here, we experienced two cases of
hospital-related infection with HCV from the same origin
but with two different outcomes. One case resolved
subsequent to an acute hepatitis and the other case became
a chronic hepatitis although they were infected with the
same viral otigin according to viral sequencing. This
implies that host factors play a major role in conditioning
the outcome of acute HCV infection.

CASE REPORT

A 32-yeat-old woman (patient 1) and a 71-year-old
man (patient 2) were admitted to the same floot of
Gunma University Hospital on December 2001. Clinical,
biochemical, and serologic profile of patients 1 and 2 are
shown in Figure 1.

Patient 1 was diagnosed with idiopathic interstitial
pneumonia on February 2001 and followed up as an out
patient. She was complicated by a bacterial respiratory
infection with dyspnea and she was readmitted on Decem-
ber 21. She showed normal aminotransferase level and was
negative for hepatitis B surface antigen (HBsAg) and hepa-
titis C antibody (HCVAD) on admission. The respiratory
infection was treated with antibiotics and the patient grad-
ually improved. Although there were no typical acute hep-
atitis-like symptoms except for appetite loss, the patient’s
serum aminotransfetase level was elevated during a routine
check-up on February 28, 2002. Anti-hepatitis A (HA) IgM
antibody, HBsAg and hepatitis B core (HBc¢) IgM antibody
wete negative. However, HCVAD became positive at this
time. HCV RNA was also positive (850 KIU/mL) and
genotype was Ib. Peak level of aspartate aminotransferase
(AST) was 1199 IU/L, alanine aminotransferase (ALT) .
was 1348 IU/L on March 25, respectively. Aminotrans-
ferase level became normal on Apzil 15 and continued at a
normal level. HCV RNA became negative on April 6 and
continued to be negative. She was diagnosed with acute
hepatitis C and finally recovered.

Patient 2 was first diagnosed with diabetes mellitus at
the age of 44. He was treated with insulin and subsequent-
ly admitted for the control of blood sugar on December

www.wijgnet.com
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Figure 1 Clinical, biochemical, and serologic profile of patients. A: pafient 1; B:
patient 2. HCV antibodies were detected by third-generation tests and HCY RNA
was detected in serum by reverse-transcription PCR. Alanine aminotransferase
values are shown on a logarithmic scale, and the horizontal lines indicate the
upper limit of the normal range.

18, 2001. At the age of 69, he was diagnosed with myelo-
dysplastic syndrome. Upon admission aminotransferase
levels were notmal, and both HBsAg and HCVAb were
negative. He was discharged on January 8, 2002 and fol-
lowed up with his primary physician. He subsequently de-
veloped elevated aminotransferase levels and became posi-
tive for HCVAD in June 2002. There were no typical acute
hepatitis-like symptoms during the follow-up period with
his primary physician. Retrospectively, the aminotrans-
ferase level of the patient was elevated during a routine
check-up in January 31, 2002. HCV RNA was also positive
(250 KIU/mL) and genotype was Ib. Peak level of AST
was 102 TU /L, ALT was 168 IU /L on March 28. Ami-
notransferase levels continued to be abnormal for 3 years
after the onset. He was diagnosed with chronic hepatitis C.

We believe that HCV infection of both patients oc-
curred during December 2001 to January 2002. There was
no suspicious event in the history of the patient suggest-
ing infection such as intravenous drug abuse, blood trans-
fusion, tattoo nor transmission by sexual contact in both
cases. Nosocomial infection was suspected and surveyed.
HCV genotyping and the nucleotide sequence analysis of
coding region for the envelopé glycoprotein E1 were per-
formed for the two patients. For the nucleotide sequence
analysis, after teverse transcription, the first round of poly-
merase chain reaction used primers EF1 (sense: 5-CGCC-
GACCTCATGGGGTA-3, nt 721 to 739) and ER1 (anti-
sense: 5’-CGACCAGTTCATCATCATATCCCA-3, ant 1
289 to 1 313), and the second-round primers EF2 (sense: 5°
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Figure 2 Phylogenetic tree analysis comparing coding sequences in the HCV
regions for the envelope glycoproteins E1. For phylogenetic tree analysis, 13
sequences obtained from the 13 patients involved in this study were compared
with 33 sequences taken as unrelated confrols (genotype and GenBank accession
numbers are indicated).

-ITTGCCCGGTTGCTCTTTTTICTATC-3, nt 837 to 860)
and ER2 (antisense: 5-GCGGTGACCTGATACATGGC
-3°, nt 1 264 to 1 283). We performed direct-sequence
analysis of nested polymerase chain reaction products of
447 bp (nt 837 to 1 283) encompassing the HCV envelope
glycoprotein E1. The polymerase chain reaction products
were gel purified and sequenced by automated sequencer.
The HCV genotype of both patients was Ib. The sequenc-
es of HCV El region from both the patients were 99.7%
in agreement. We considered that the origins of both in-
fections were the same and these two hepatitis infections
wetre hospital related. We checked up on all the patients
who were admitted to the same floor from December 18,
2001 to January 8, 2002, the suspicious infection period
in question. There were 16 patients positive for HCV an-
tibody. These 16 patients were examined for the genotype
of HCV and 11 of them were Ib. The nucleotide sequenc-
es of Bl region in these 11 patients (numbered patient
3-13) wete compated by the same method. Phylogenetic
tree analysis compating coding sequences in the HCV E1
region are shown in Figure 2. For phylogenetic tree analy-
sis, 13 sequences obtained from the 13 patients involved in
this study were compared with 33 sequences taken as un-
related controls. One patient had close nucleotide sequenc-
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ing with patients 1 and 2. A 70-year-old man (patient 10,
named as propositus) with liver cirthosis was considered as
" the propositus of this hospital-related infection of HCV.
He was admitted for treatment of hepatic encephalopathy
from December 26-29.

Thus, patient 1 had a complete resolution of acute
hepatitis C, while patient 2 developed a chronic hepatitis
C infection although both were infected by the same HCV
strain (propositus, padent 10). Although it was not fully
elucidated how the nosocomial infection occurred, intrave-
nous catheter flushing with heparin retrieved from a mul-
tidose heparin solution in saline was thought to be one of
the causes of the infection.

DISCUSSION

Although the same HCV strain infected two patients,
each patient showed a completely diffetent outcome.
One case was cured from acute hepatitis and the other
case developed chronic hepatitis although they were
infected with HCV of the same origin. Primary HCV
infection is pootly characterized because most patients
are asymptomatic and, therefore, it is rarely diaglosed[3’6’7].
Larghi et al® reported the outcome of an outbreak of
acute hepatitis C supposedly infected from a common
source. Among the 14 patients followed up, 8 patients
resolved spontaneously and 6 patients developed chronic
infection'™. The incubation period and the outcome of
the acute phase of the disease were highly variable. The
average incubation period was 10 wk, but the range was
from 6 to 28 wk. In our case, the supposed incubation
periods of patients 1 and 2 were 9 and 5 wk, respectively.

The clinical and virologic coutse also varied, both n
patients in whom the infection resolved spontaneously
and in those developing chronic infection®. This suggests
that host factors play a major role in conditioning the
outcome of acute HCV infection™. Thus, the host
immune system is important for the clearance of virus.
In view of the host factors, specific MHC class II alleles
were reported to influence susceptibility or resistance to
persistent HCV infection"™"". The associations of self-
limiting HCV infection with HLA-DRB1*1101 and HLA-
DQB1*0301 have been independently reported by some
groups[m’“]. Persistent HCV infection was associated with
HLA-DRB1*¥0701, and HLA-DRB4*0101. In our case,
HLA was not fully evaluated in all the patients. However,
propositus had DRB1*0901, DRB1*1502, DQB1*0303,
and DQB1*0601. Patient 2 had DRB1*0901, DRB1*1403,
DQB1*#0303, and DQB1*0301. HLA-DQB1*0301 was
not a self-limiting factor in our case.

We were able to determine the propositus of the
HCYV infection; however, the route of infection was not
fully understood. Thete was no procedure identified in
these patients to directly cause the infection, such as
endoscopy, sutgery ot hemodialysis. Finally, flushing
of intravenous catheters with hepatin retrieved from a

multidose heparin solution in saline was thought to have
caused the infection. Since January 2002, our department
has been using heparin solution packed for individual use
for flushing of intravenous catheters. The period of this
nosocomial infection was before the use of individual
packed hepatin solution was instituted. All had long-lasting
intravenous catheters. Multidose vials used for flushing ot
treatment had probably been contaminated during periods
of ovetlapping treatment. Contamination of multidosing
vials was the most likely mode of HCV transmission.
Therefore, use of such vials should be avoided.

We experienced two cases of hospital-related infection
of HCV from the same origin followed by different
outcomes. One patient was cured of acute hepatitis and
the other case developed chronic hepatitis although both
were infected by the same’ propositus. Although they were
infected by the same source, the clinical and virologic
course was completely different. This suggests that the
host factots play a2 majot role in determining the outcome
of acute HCV infection.
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Case report

Adult onset type II citrullinemia as a cause
of non-alcoholic steatohepatitis
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Adult onset type II citrullinemia (CTLN2) is an autosomal recessive disease accompanied with hyperammonemia and
a sudden onset of psychiatric disorders. We demonstrated three male patients with CTLN2 having a liver histology of
non-alcoholic steatohepatitis (NASH). Patients with NASH were analyzed for the causative gene of CTLN2, SLC25A13

and discussed.

© 2005 European Association for the Study of the Liver. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Non-alcoholic steatohepatitis (NASH) has been increas-
ingly recognized as one of the major types of progressive
liver disease. NASH may be the most common liver disease
with a high prevalence in obese individuals and those with
type 2 diabetes. In addition to these nutritional or metabolic
causes of NASH, drugs and genetic disorders have been
reported to induce NASH [1-3]. We herein propose adult
onset type II citrullinemia (CTLIN2) as a new genetic cause
of NASH.

CTLN2 is characterized by episodes of neurological
symptoms associated with hyperammonemia involving
disorientation, abnormal behavior (aggression, irritability
and hyperactivity), seizures, coma, and potentially death
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from brain edema [4]. The causative gene of CTLN2 has
been identified to be SLC25A13 which encodes citrin, a
Ca-binding mitochondrial aspartate-glutamate transporter
[5], and a citrin deficiency causes not only CTLN2 in adults,
but also idiopathic neonatal hepatitis with intrahepatic
cholestasis (NICCD) in neonates [4,6]. One of the clinical
and pathological features of CTLN2 and NICCD is the
presence of a fatty liver [4,7]. We herein show hepatic
steatosis associated with fibrosis and inflammatory change
compatible with NASH. The pathogenesis of NASH was
also investigated based on the mutation of SLC25A13.

2. Patients and methods

2.1. CTLN2 patients

Three patients with genetically and enzymatically diagnosed CTLN2
were analyzed for their clinical and histopathological findings according to
the Brunt classification [8]. None of the three male patients had a history of
habitual alcohol drinking (Table 1).

0168-8278/$30.00 © 2005 European Association for the Study of the Liver. Published by Elsevier B.V. All rights reserved.
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Table 1
Clinical and pathological data of three patients with type IT citrullienemia
Patient 1 2 3
Age at onset CTLN2 37 16 42
Sex ' M M M
Wt. (kg)/Ht (cm), BMI (kg/  41.5/160,16.2 43/162,16.4 53/172,17.9

m?)
Clinical course

NH3 (20-50 nm/dl)
Citrulline (28-48 nm/ml)
Arginine (70-128 nm/ml)
Mutation of SL.C25A13
(see text 2.3)

Found by a psychiatrist to demonstrate
somnolence at night with elevated NH3

' 350-600

460

249.3

[IV]: $225X&[V]: IVS13-+ 1G> A,
compound hetero

NICCD at 2 months of age. Vomiting

and consciousness disturbancy at 15 y.

o. Fulminant hepatic failure

A liver biopsy revealed steatohepatitis
because of liver dysfunction. NH3 was
high and a psychiatrist observed dys-

orientation with triphasic wave in EEG

530 716
814 119.7
183.3 154.3

[}, IVS11+ 1G> A, homo

[V}, IVS13+ 1G> A, homo

ASS in liver 0.032 0.0038 0.55
(2.59+1.13 Ulg)
PSTI (4.2-12 ng/ml) Not done 43 150
GOT/GPT (IUN) 24/33 163/101 52179
alb (g/dl) 3.6 4.1 39
Plt (X 10,000/mm>) 13.5 19.7 20.7
t-chol (mg/dl)/TG (mg/dl) 112/103 193/100 175/nd
Liver histology (#1)
Grade/steatosis (%) 1/30% 3/70% 2/50%
Stage 1 4 2 .
Periportal/pericentral mild/mild severe/mild moderate/mild
Mallory body - + +
Liporgranuloma - + +
Glycongen nuclens + + +
Treatment Sodium glutamate, sodium citrate Liver transplantation from his father Argimagie, KM (#2), lactulose
Prognoisis Good Fair after transplantation Fair

#1, modified from Ref. [8]; #2, Kanamycin

2.2. NASH patients

Fourteen patients with NASH, 4 men and 10 women ranging from 28 to
770 years of age (mean & SD==55.3 + 18.6), who showed various degrees of
NASH, were analyzed for 14 loci of the causative gene of CTLN2,
SLC25A13, by the method described below.

2.3. Detection of citrin gene SLC25A13 mutations

Fourieen in 21 mutation sites of citrin gene SLC25A13 were analyzed
by the conventional method, since 94% of CTLN2 patients have been
diagnosed at these 14 loci. The 13 known mutations, [I]-[X1], [XIV] and
[XX], were detected by PCR-RFLP and/or multiple GeneScan/SNaPshot
methods, as described previously [5,6,9,10], and a novel [XIX] mutation
will be reported in the near future elsewhere (Tabata et al. in preparation).
Genomic DNA samples from the patients were used after obtaining their
written informed consent. This study was performed in accordance with the
Declaration of Helsinki and its amendments and was approved by the Ethics
Committee of the Faculty of Medicine at Gunma University and
Kagoshima University.

3. Results
3.1. Clinical profile of CTLN2 patients (Table 1)
Patient 1 had been healthy until developing night

somnolence and thus, visited a psychiatrist for the treatment.
Hyperammonemia and deregulation of amino acid including

citrullinemia [11] were demonstrated. He was diagnosed to
have CTLN2 and had an extremely low activity of
argininosuccinate synthetase (ASS) of the liver. After the
discovery of SLC25A13 and the identification of mutations
[5], compound heterozygous mutations were found. Patient
2 was a 16-year-old boy with fulminant hepatic failure who
was diagnosed to have CTLN2 based on a genetic analysis
[13]. He underwent a partial liver transplantation from his
father and had done well for 5 years after the operation [12].
Thereafter, we found that he suffered from neonatal
intrahepatic cholestasis related to NICCD symptoms, at 2
months old of age [13]. Patient 3 was suffered from a sudden
onset of consciousness disturbance with hyperammonemia.
A serum amino acid analysis revealed hypercitruilinemia
and he was finally diagnosed as CTLN2 by a genetic
analysis.

3.2. Liver histology of the CTLN2 patients

A liver biopsy under the guide of ultrasonography was
performed in patients 1 and 3. The liver histology of patient
2 was obtained from the explanted liver at the transplan-
tation (Table 1 and Fig. 1).

Patient 1 showed grade 1 steatosis (Fig. 1(a)) and stage 1
pericentral and periportal fibrosis (Fig. 1(a)). Focal necrosis
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'

Fig. 1. (a) and (b) Histopathology of patient 1, 37-year-old male. (a)
Portal inflammation and periportal fat deposition (HE, 80X, 200 X).
(b) Glycogen nuclei (arrow), large and small droplets were observed.
(c) and (d) Histopathology of patient 2, 16-year-old male. (c) Stage 4
cirrhotic change with pericentral fatty change was observed. Azan
Mallory 40 X . (d) focal necrosis with neutrophils infiltration. HE 200 X.
(e) and (f) Histopathology of patient 3, 42-year-old male. (e) Steatosis in
zone 2 and 3. Azan Mallory 40 X. (f) Granuloma formation was seen.
HE, 80 X.

with mononuclear cell infiltration (Fig. 1(a)) and lots of
glycogen nuclei were found (Fig. 1(b)). Patient 2 had stage
4 fibrosis, namely cirrthosis with pericentral steatosis
(Fig. 1(c)) and grade 2 inflammation with neuntrophils infil-
tration (Fig. 1(d)). Mallory body, granuloma formation
around central vein and moderate hemosiderosis were noted
(not shown). Patient 3 showed pericentral fibrosis accom-
panied with zone 2-3 steatosis (Fig. 1(¢)) and inflammatory
change with granuloma formation (Fig. 1(f)).

3.3. Citrin gene analysis in patients with NASH

None of the fourteen NASH patients had a mutation in 14
loci of SLC25A13 gene. ‘

4, Discussion

Due to recent advances in the understanding of NASH, in
addition to the acquired causes of NASH such as diabetes
mellitus and jejuno-ileal bypass, genetic causes have been
reported such as abetalipoproteinemia, galactosemia and so
on [1-3]. We herein advocate that CTILN2 is a disease

associated with NASH. All three presented cases with
CTLN2 demonstrated NASH in different grades of
inflammation and stages of fibrosis. Because of the
accumulation of NADH in the cytosol due to the
dysfunction of citrin, over production of fatty acid and the
suppression of the metabolism of fatty acid may simul-
taneously occur in hepatocytes thereby easily inducing
steatosis [4,7]. After the induction of fat deposition, a
second hit, which has yet to be clarified, could evoke and
inflammatory response, namely NASH.

Previous reports have showed some genetic predisposi-
tion of NASH, such as tumor necrosis alpha promoter [14]
and a hemochromatosis gene [15] but these changes are
only considered to partially contribute to the etiology of the
disease. Ordinarily, patients with CTLN2 are lean or not
obese regarding their body structure in contrast to most of
NASH patients who are tend to be obese. All three patients
of CTLN2 patients analyzed in this study had a low body
mass index (BMI) under 18 kg/mz. Five of the 14 patients
with NASH were not obese with BMI of under 25, but over
20 kg/m?. All 14 NASH patients including this five had no
detectable known mutations in citrin gene. Although the
frequency of NASH by CTLN2 is not supposed to be high,
we have heard an episode that one lean patient with a fatty
liver who suddenly suffered from a consciousness
disturbance and later developed CTLN2 (personal
communication).

In conclusion, CTLN2 has thus been histologically
proven to be one of the causes of NASH. Although an
analysis of the citrin gene in patients with NASH failed to
find any mutations, we should therefore include CTLN2 in
the differential diagnosis of NASH, especially in lean
patients with a fatty liver and mental disturbance.
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Liver transplantation for hepatocellular carcinoma
—To expand the indication—
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Summary : Liver transplantation has been recognized one of the treatments of choice for
hepatocellular carcinoma (HCC) in Japan in the cases compatible with Milan criteria since
January 1, 2004. Milan criteria were mostly cited as the guide lines of liver transplantation
for HCC and broadly accepted as the ultimate criteria for liver transplantation for HCC be-
cause of significantly long tumor free survival. The original data of the Milan criteria were
evaluated ten years ago and the revised criteria were proposed from UCSF, Kyoto Univer-
sity and other institutions. They have challenged to expand the indications of liver
transplantation for HCC and gained reasonable results. The discrepancy between imaging
diagnosis and pathology has been demonstrated, but the inconsistency did not relate to the
prognosis, which meant the precise preoperative imaging is applicable enough to assess
the prognosis of liver transplantation. On the other hand, some of extra-Milan patients
showed fair prognosis. Several of such extra-Milan patients with good prognosis were re-
ported in the 30™ Liver Cancer Case Meeting at Tokyo, in November, 2004. The reason of
good prognosis of these cases has not been fully clarified, but histological poor differentia-
tion, vascular invasion and increased size of the tumor were indicated as poor prognostic
factors. New prognostic markers including messenger-RNA of alpha-fetoprotein in the
serum and oncogenes or their receptors expressed in HCC tissue could be predictable for
the diagnosis of HCC recurrence in transplanted liver. Further study to establish donor se-
lection especially in cases of living related donor mostly used in Japan and viral eradication
would be mandatory in addition to the prediction of the recurrence of HCC.

Key words : hepatocellular carcinoma (IHHCC), transplantation, criteria, recurrence
(Liver Cancer 11(1) : 1~8, 2005)
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Table 1 Indication and results of liver transplantation for HCC

Year Patients ' Criteria Net%i?_j;;;?nt Su(l;;oi;’al Mfyf; lt_lslile Reference
. <y . TACE or PEIT or ’ a4
1996 48 One tumor=5cm or=3 tumors=3 cm resection 75 4 Milan
One tumor=6.5 cm or=23 tumors
2001 60 =4.5 cm and total tumor diameter TACE or PEIT 75 5 UCSF?
=8cm
. - TACE or PEIT or RFA '
No size restriction, o . ) 5)
2003 56 No macroscopic vascular invasion ?ésg(ifoal?lauon of 54.6* 3 Kyoto

* + 91% in cases within Milan criteria, TACE : transcatheter arterial chemoembolization
PEIT : percutaneous ethanol injection therapy, RFA : radio frequency ablation

Nize FAEBEORBEDBFEFETHL LV
RO, FEREIC 7 - Tz T IFHEH
ROBITEIZ L - TIE, T LABIEIC L - CUFT
DI, RS2 FABICELTLE D &) 55l
DEEL L CRIRS N, Bka i Lo b EThH
FERAHIN L TV 2o DA 51T 2 LR A8
TS BT 74, % 1 BB OMIEEHE
PFFHILTH S 54, 2004 4F 12 A DB BT 24 41
Wb T v, FLTEFDOEFREIL 8%
(4 ZFBT)TH Do D7 OB AT
BIIL, ZHT b BABITE, IFRECET 5%
HAHFE & & L W ZE~OBH L ) b
DHFIRTH 5V, b b, BRI FEE )
hDBEORAFRIEL Y ELY FORDLE VR
BEWH ek b, IIIEREIEEDMEIAERK 2
ETHLRZTHN5Y,

I 3S5/HEEZRBET10FORZERET

35 R THBETHNESom BT, 58T
HE 3cm, 3FHURNOREBIEE O 2 WIFE »°
TR L WEIRTH S & T 55D standard &
) REXEETH B, FORELIRL
UCSF #:i1) ZER RS OFLHED 72 & 72123 5/
itk 2k 2 7 R B E A OSSO R
LCRBEh—EDEEE R L TW5 (Table 1o
HiEr iz 5 50T ABME L CLROER
A LERBEIE V. LA LEENICL 22D
TRICHRT AL FHET A4 T, Bzl
Lo, #iEZ i 5T ICx U CA KB
C ThDHEVD BRI, OB ET o7l b b

SPFMHEETEWAEFE L CWAHIIRESINTY
55 SRIIBHEERORNNTFHRUZLDOSL
T, HEAOFBIEORTE 7EREA6N05 Z L1
he 3T/ MEEIBHLETLIT/INEHEAS
) 7 ENF AL YT — LR OB — L8
472 DIFBHES 2 5 S ERMITIC L - TE
Wk b oRkiETHD, BHERICEL e Loz
DOAENEEL LTFNERY ANT-DIEH SH1E
FEL LD DRI & ThBHH, ARid A EME
DOFEEZRZITRTNETHROFHERZ OB NI
Wikt T b bERACLH, BHOEETH D,
WSR3 2 RITRE, FATHRE OB RIG T
FRIERBHED K F — Wi OBHEEILD 2 1E5
HEARIF TIN5 i & O BEH ML S L7 W e
Wb

35 JHEDPH LR INI DI 1996 ETH S
A, KR & o 1z 48 BIDTIBEARRE O /NFREH L
T IFEAEIE 1995 4E 9 A & Tt s Nz
HEREORBE»CEEZINLDTH L, T -
LhbF—y FDLDIE 10 EFMOLDTH b, €
b F b TR T R IE 5 O S LAY FAl 7 &1
LTl WEFIT, 2ol BRI IEES T % 8
ATIHEN L7720 0T, EFR0OENBDLE TRy
L, KEZLDEFELLTVWEWVIENETD
F = TN TH B FNFETIIEZLD
trial 237 TN b 2D & F, BB AETEE A
b U 7rdr o 22N, 4 SEATEER T5% % LY A 2
AR L2 LI ESRELIH Y (Fig. 1la), KR
TUERE T~ 7 DN, Engl. J. Med \ZHBF S 7z
LELAEHENLHHO—DOTHS I D
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Fig.1 a: Overall éurvival after liver transplantation in 48 patients with small hepatocellular carcinoma

and cirrhosis.

b : Correlation of post-transplantation pathological confirmation of early-stage hepatocellular
carcinoma with overall survival. Modified from reference 3 (Milan criteria, reference 3).
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HENEEZ TRHZ T VI EZ IZOoOWTI
BEMNGEZIE L, HLEFTLTETLE -/
BEERELTWRVWERTHL T I 5 HiE
ThbI el T RETHb, 6cm DEE %
TAE THi/h S, T TIE 5em & o Tz
FFREGN ML, BENCITE L Wicis e 4 U7
HMERELBEIIRAH?,

I HEmmsR
< Y A A RSB B IFE 311 Bl
BIO T & DI I, 57 #1(18.3%) A5 shflify 1
FETHIEL, ROZVERIIES T 7 MFEDD
D (47%), Wi (44%), & (33%) TH Y, HIEIELE
W3 LT B IFEIRR, MiGIER, REA, BUBFUIB: 2 &9



4 Liver Cancer

7n B0, BHIRT O LRI~ O BRI £ Tk
EX T WD, L TRIBIF~OFIHIZN L TS
SR 2T AL FHREHETHI LTIk
L TWBED, FHREDERD S DINHE~DH
i 56 Bl F & TRFSEM & LT3 #1), 1l
B ORERRIE, BIEIE (% 2 ) 235 <, BN ToOI
FE1BIDHRTH oI L)Y, H?K"f?k@i a 0
UL, BESTEITE 316 B3 2 A RITHEH T
N (13%) DSHSE &L, IO FIERE EMM)?J
A & LCid 3,6, 12, 24, 36 A TFNZ1 10, 43,
75, 93, 100% D FFE ?c%otolﬁum 3/4 %%
L, cid 2 EUBICTERET 2 BH L A SN

HEV), E)"“Kuk LTt ;t 61/11(15%)75 W, liAs
8 51 (20%), & 9 #1(22.5%) T, RO
3 B 17 B (42.5%) & wmb S o 72,

Il #EEEETA

HATIZENBOR DLW EIAFOHME T
BRHGEERICESTAABELRT L L CITHMRE
(& - LR < K5 E) L IREREDHNH &
h, 39 /7 B8EF0b0, [BERAE EFEE %
W OLEEEORFE, BE~— 71— 2 E3A=E
ol LTWAY, Todo b D HAER
ONFBHIIZEE D T L DT, LEEMATCTPIIRE
1, AFP, TEE#E, EESA (R ME)PEETH
0, MRS "‘ﬂ:f‘%ﬂﬂﬁﬁfm—:r_ ChHELTH
MW, Klintmalm 513, %k 410 flOFE~D
N BT, Bl fﬁﬁ?“%%?"%@ TR
5cm i, IREEEOMWITHBRFEN S LEOKRS &
HIFTWAEY, ZDLHI J%ﬁﬁ FEFIEIZ L o T

ETFoEWIEH HH, —ESET T 53 E
HRWEL A EVH) L THY, M1 1LE
L THROREE LTI EiFs6 N Tnbd,

TR AR TOMBFNIERSLETSH
2 3 P, BHIEHET O poor risk BHE I L T, 48
B & B IS % et L, $XTD5 1L)4‘75:lfl'
T, BIVER R ER 2 L7 LIS TE 5
LIFFER DNV, B E KA 8 R (2 H
B s) vy BT, B9 5%
WiAHS 5 EATFEER, 10 sFAEFEEZME D DM
Lo TR D MIRENL TL b FRIETIE
- 7S, 85 13 EIFRERE BIIRET 2 (1996 4F) TIIITHE

511 %

1% 20054E5 A

o TRTESEE, ASTEE LTI iy sh, iRE
L72E# 2 5N72010h b 59 RIS L 72iE
GlAsE SN TB Y (Liver Cancer 55 2 %5 2 75,
1996), = @K b HLERF ARl BHEZEO®
X, MIIRIEE, MO ILERROTFE S &33BT 5
NTWBD, ZNh s 10EE B LABRIETD
INHDOFM R A S = X LHAREIZ S 7z LTy
Vv,

BRI D7z DE & LT, BiERio TAE O
TR 7TEE o TRV, BMUTHEROK S
Vi O TIINEEE 2 3ETE, M/t A C L TR AT
BRHFEILATHI VMBS TR, —
J5. HF—F VIS & B EECIEIRYMEG & 21T 5

hetE b Ba s s, BBUhEEREICEE

LI EDMBEEBRESEVEENTVWES, W
L THBIMZE—IIEZTHRZIERT L&
VA THRERRO T OV T) X ADTEL LT Wil
TJ. R IR T BERERINA W TR 2o by

A ESRY/ N 17%7b®(nﬁ;?’4&}Jllz_é%>%ﬁtcwé:@‘
1l

71 I FNSDERBEOBRIK$ 5 benefit % 57
ZE LT, é‘ﬁ&% i}i‘LUA<u_c‘:be£5?o

HAehnF oTlE, 39 /7 EEHEH T
106 Bl 3 BIOADFEIETH - 7212 b b %3’
HIFLE) 119 BTk 22 61 (18.5%) 23 His Rk L, #
3 EHERIIBUTHLELTWnDHY, Zhid
37 ) EEOEFHM T B L 2I1dE N v s,
BB D 65%IF MR TH S Z EDIE ) DL 57
WCHEIREEVY, 25 OMEFESEF O ES & R IR FEA
WEMEE L THRLW LD TH S,
48 O & Bl O E IS FDG-PET % v % i
%ﬁWMLcw Bo WEPICH YT LY Y FT T
WHAREED L, BY v F 7T 7 41 HART
g;nmm CBIEREZLTE L 0 bHK
BCIEIE € screening TAEKRTIX AR L Abh
559 IR ORERHREER DB S, Bt
BT IEEHINE & DA , PHAHEETD
BEENTWD, F~ESLBTHE O REIL =
:tﬁ% EBIEB OBV LT OFRMEEH VIFS
%EW@“ML@WfHCT%%&m«
FDG~PET 55%& SMTH Y, false negative b H I
BB TR 59,



Liver Cancer

£11% 1% 200545 A

Table 2 Cancer related genes for the prediction of HCC recurrence after transplantation

(modified from Marsh JW, et al

: reference 22)

Gene Full name of gene Function

APC Adenomatous polyposis coli regulates transmission of the contact inhibition signal

CDKN2A  Cyclin-dependent kinase inhibitor 2A  induces cell cycle arrest

MET Met proto oncogene MET-HGI/SF spnaling affects cell proliferation, cellular
shaping and motility '

MYC Avian myelocytomatosis viral activates transcription; may regress gene expression

Oncogene Homolog ‘

DCC Deleted in colorectal carcinoma features in common with cell-adhesion molecules; may
participate in cell-cell and cell-matrix interactions

0GG1 8-oxoguanine DNA glycosilate repairs DNA damage causes by exposure to reactive
oxygen induces entry into mitosis

p34 Cyclin~dependent kinase induces entry into mitosis

TP53 Tumor protein 53 activates the expression of adjacent genes that inhibit
growth and/or invasion

PTEN Phosphatase and tensin homolog blocks cell cycle progression in the G1 phase
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Aggressive recurrence after radiofrequency ablation (RFA) of hepatocellu-
lar carcinoma

Naondo Sohara, Hitoshi Takagi, Satoru Kakizaki, Ken Sato and Masatomo Mori*
*Dept. of Medicine and Molecular Science, Gunma University Graduate School of Medicine,
Maebashi, Japan

Summary : Radiofrequency ablation (RFA)is a novel technique for the treatment of hepa-
tocellular carcinoma (HCC) and has become more prevalent because of its feasibility, effec-
tiveness and safety. However, a fatal tumor progression after RFA has been reported in the
literatures. In this review article, 10 cases of rapid HCC progression after RFA therapy were
reviewed out of 6 reports. According to the analysis of the 10 cases, possible risk factors

~ for rapid HCC progression after RFA were the use of umbrella-type needle and the loca-
tion of HCC near the major portal branch. The characteristics of the rapid HCC progres-
sion itself after RFA were the portal tumor thrombosis, multiple or massive recurrence in
the same segment or lobe and poor differentiation of recurrent HCC. The mechanism of
rapid tumor progression after RFA remains unclear and further studies are necessary to
evaluate the incidence and pathogenesis of this underestimated complication.

Key words : hepatocellular carcinoma (HCC), radiofrequency ablation (RFA), aggressive
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