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SNMC in the prevention of cirrhosis .
and hepatocellular carcinoma —
Japanese experlence

K. IKEDA and H. KUMADA

INTRODUCTION

Hepatocellular carcinoma (HCC) is one of the most common cancers and
leading causes of death in the world. Until recently, hepatitis C virus (HCV) has
been Iesported to be a primary causative agent of HCC, aside from hepatitis B
virus' . The annual incidence of HCC in HCV- RNA—posmve pa‘aents with
c1rrh051s ranges from 5% to 7%°~". The rate of carcinogenesis is higher in those
patients Wlth c1rrh051s caused by HCV mfecuon than in those with hepatitis B
virus-related cirrhosis’.

Interferon (IFN) is reported to be effective in reducing the rate of hepato-
cellular carcinogenesis through suppression of the necroinflammatory process
of the disease and elevated serum alanine aminotransferase (ALT) values and/
or through elimination of HCV in high-risk patients with chronic hepatitis C
~ with or without cirrhosis. Although IFN has been proved to be valuable for
reduction of the risk of carcmogene:31s it is not effective in every patient with
HCV-related liver disease. Oka et al.® reported that in a randomized controlled
trial a type of medicinal herb, Sho-saiko-to, significantly decreased the rate of
hepatic carcinogenesis in patients with HBsAg-negative cirrhosis. Tarao et al.’
showed that, in patients with HCV-related cirrhosis, HCC appearance rate was
significantly higher in those with a high ALT value of 80 IU or more than in
those with a lower ALT value of less than 80 IU, and suggested that treatment
of cirrhosis and prevention of HCC should be directed to a suppression of the
necroinflammation of HCV-related hepatitis.

In Japan a glycyrrhlzm-contammg preparation, Stronger Neo-Mmophagen

(SNMC) is widely used for the treatment of chromic hepatitis. It is
avaﬂable in an injectable form for intravenous administration, containing
0.2% glycyrrhizin, 0.1% L -cysteine and 0.2% glycine in physiologic solution. It
is made by dissolving glycyrrhizin (200 mg), L-cysteine (100 mg) and glycine (2
g) in 100 ml of physiologic saline. Glycyrrhizin is an aqueous extract of licorice
root (Glycyrrhizae radix), which has anti-allergic, anti-inflammatory and
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PREVENTION OF HCC WITH SNMC

éetoxicating effects. As has been reported, -the anti-inflammatory action of
SNMC is considered to be working to protect the liver cell membrane, which
may explain its ability to lower serum aminotransferase levels in patients with
chromic hepatitis. Since SNMC- thus exerts a favourable effect on ALT and

histology in patients with chronic viral hep_atiﬁsm‘ls, we investigated how this - | s

product works on hepatoceltular carcinogenssis i those patients.

STUDY I A RETROSPECTIVE COHORT STUDY IN 1249 PATIENTS IN A
SINGLE HOSPITAL o |

Background:and:purposes '

In order to elucidate whether SNMC suppresses the carcinogenesis rate n
patients with IFN-resistant chronic hepatitis C, we retrospectively assessed a
cohort of 1249 patients without sustained virological response after IFN
therapy. e | ‘ o

A total of 1249 conseciitive Japanese patiénts with chronic hepatitis C with or”
without cirrhosis, in whom eradication of HCV-RNA was not attained under
previous IFN therapy, were examined. The cohort consisted of 778 men and
471 women aged 1881 years, with a median age of 53; diagnosis of cirrhosis
was made by peritoneoscopy or liver biopsy or both between 1987 and 2002 at
Toranomon Hospital, Tokyo, Japan. : . ‘
Of the 1249 patients with IFN-resistant chronic liver disease, 453 patients
underwent SNMC injéction therapy and the remaining 796 patients did not
receive SNMC therapy until the end of observation. The purpose of the
introduction of SNMC therapy was to suppress high ALT values and to prevent
disease progression in these high-risk patients. F1 stage hepatitis was signifi-
_cantly more often found in the untreated group than in the SNMC group
(p<0.001, chi-square test). The median AST and ALT values at the beginning

of observation were significantly higher in the SNMC-treated group than in the
untreated group (p<0.001). = - L

When SNMC was found effective in terms of suppression of aminotrans- -
ferases, treatment was usually continued as long as possible. The 453 patients
received a median daily dose of 100 ml of SNMC by intravenous injection three
times a week during a median period of 4.3 years (range 0.1-14.5 years). Two
(0.44%) of these 453 patients withdrew from therapy because of side-effects:
one from hypertension and one from itching skin rash. '

The mumber of cases which were excluded from the follow-up were 121
(9.7%): 28 patients (6.2%) in the SNMC group and 93 (11.7%) in the untreated
group. Since the eventual outcome regarding appearance of HCC had not been:
identified in these patients, they were considered as constituting censored data
in the following statistics. Death unrelated to HCC was also classified as a
cause for withdrawal and the patient was regarded as a. censored case. The
median observation period of the total number of patients was 5.7 years with a

range of 0. 1-16.1 years.
‘ g9 -




PREVENTION OF PROGRESSION IN CHRONIC LIVER DISEASE

HCC appearance rates were calculated from the period between the
judgement of no response_to IFN therapy and appearance of HCC, using
Kaplan-Meier technique!’. The differences in carcinogenesis curves were
tested using the log-rank test. -

Resulis
Crude hepatocellular carcinogenesis rates

During the observation period of 5.7 years, HCC appeared in 112 patients
(9.0%): 70 (15.4%) in the SNMC treated group and 42 (5.3%) in the untreated
group. Crude carcinogenesis rates were calculated from a period between the
judgement of no response to IFN therapy and appearance of HCC. Hepatocel-
lular carcinogenesis rates in the SNMC group and the untreated group were
5.1% and 3.0% at the end of the 3rd year, 11.6% and 5.0% at the end of the 5th
year, 15.0% and 6.8% at the end of the 7th year, and 19.9% and 10.6% at the
10th year, respectively (Figure 1). The carcinogenesis rate in the SNMC-treated
group was significantly higher than that in the untreated group (Jlog-rank test, p
=0.0001).

Carcinogenesis
‘rate:
507
(%)
401
30
SNMC (+)
004 - : T Ha N=452"
: ,.-,'r‘"" ”
101 o SNMC ()
- N=797
Oz)lllllsvll‘TOyr'

Figure 1 Study L Crude hepatocellular carcinogenesis rates in patienfs with and without
SNMC therapy. The carcinogenesis rate of the SNMC-treated group was significantly higher
than that of the untreated group . , .

Aminotransferase in patiehts with and without SNMC therapy
SNMC therapy was performed primarily in those patients with a high ALT

value and high hepatitis activity. All patients with and without SNMC therapy
were classified into six subgroups according to average ALT values during the
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PREVENTION OF HCC WITH SNMC

sNMCl)  SNMC()
N=797) . (N=452)
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Figure 2 Study 1. Average é]anine ammotransferase values (ALT) during the first yé‘afi’:éﬁer'
judgement of interferon ineffectiveness. The rate of a high ALT value of twice or more the upper
Timit of normal in the SNMC therapy group was significantly higher than that of the untreated

group

first year following the respective IFN therapy: (1) with ALT value in normal
range, (2) less than 1.5 times the upper fimit of normal (ULN), (3) 1.5-2 times
ULN, (4) 2-3 times ULN, (5) 34 times LN and (6) more than 4 times ULN.
In this retrospective study the average ALT values were significantly different
between the treated and untreated groups (Figure 2): (1) normal average ALT
was found in 38 patients with SNMC therapy and in 188 patients without it, (2)
. an ALT value of less than 1.5 times ULN was found in 42 and 331, (3) 1.5-2
+imes ULN in 84 and 138, (4) 2-3 times {UJLN in 143 and 92, (5) 34 times in 53
and 29, and (6) more than 4 times ULN in 93 of the SNMC group and 18 of the
untreated group, respectively. The rate of a high ALT value of twice ULN or
more in the SNMC-treated group (64.2%, 289/45 3) was significantly higher
than that in the untreated group (16.2%, 129/ 796). : :

Effect of SNMC therapy in patients with a high aminotransferase value

Among the 278 patients with SNMC therapy for 2 high average ALT value of
twice or more ULN, 216 began SNMC injection therapy within 2 years after

the judgement of no response to IFN therapy, and the remaining 62 began

therapy after 2 years. Considering the median observation period of 5.7 years,

the latter patients were not regarded as sufficiently treated during the complete

observation period. Certain patients in the SNMC treatment group received

the therapy for 2 short period of time within the observation period, following

the judgement of no response to IFN therapy. '
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Figure 3 Study I Carcino.genesié'ratés in patients with active chronic hepatitis showing a high
average ALT value of twice or more the upper limit of normal. The carcinogenesis rate in patients
with a sufficient period of SNMC treatment was significantly lower than that of untreated
patients -

Excluding those patients as having received ‘insufficient treatment’, we
eventually compared the carcinogenesis rates between the untreated patients
(n = 102) and the SNMC-treated patients who began SNMC therapy within 2
years after the judgement of no response to IFN therapy (n = 216). Cumulative
carcinogenesis rates in the treated and untreated groups were 13.7% and 26.0%

at the end of the Sth year, and 27.8% and 35.5% at the end of 10th year,-

respectively (Figure 3). The carcinogenesis rates were significantly lower in
those patients with SNMC therapy (log-rank test, p = 0.038).

STUDY It META-AN‘ALYS!S OF INDIVIDUAL PATIENT DATA FROM 12
INSTITUTIONS , '

‘Background and punposes '
In the patients with a history of ineffective interferon therapy for chronic
hepatitis type C, an analysis was made on the effect of SNMC in prevention of

carcinogenesis. Patient data were collected from 12 independent Japanese
hospitals for the purpose of generalization of the results.
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Patients and m.ethqu R,

This meta-analysis was imitiated by Dr Suzuld H (Y amanashi Medical College,
Japan) with a cooperation of Dutch and Japanese project teams: SW Schalm, B
Hansen, BJ Veldt and E Verheij from Holland; and S Tino, H Kumada and K
Tkeda from Japan. An advisory committee was also organized by experts from
France (T Poynard), Holland (T Stijnen), and Japan (C Hirayama and N
Hayashi). In order to gather reliable patient data, 2 total of 12 institutions were
selecied among large-scale, specialized hepatology centres throughout Japan:
Sapporo Kousel Hospital (Sappord),'Hokkaido University (Sapporo), National
Tokyo Hospital (Tokyo), Musashino Red Cross Hospital (Tokyo), Kiyokawa
Hospital (Tokyo), East Hospital of Kitasato University (Kanagawa), Alkawa
Hospital (Tbaraki), Vamanashi Prefecture Central Hospital (Y amanashi), Shin-
shu University (Nagano), Kawasaki Hospital of Kawasaki University(O-
kayama), Oono Gastroenterology Hospital (Ehime), and Kumamoto Univer-
sity (Kumamoto). o

Patient data were collected from the 12 hospitals by eligibility criteria
consisting of: chronic hepatitis or cirrhosis diagnosed by peritoneoscopy and/
or liver biopsy, a history of interferon therapy from 1990 to 1995, non-
sustained virological response under the therapy.

Individual patient data consisted of histological findings before IFN therapy,
virological data, haematological and biochemical data before IFN therapy,
details of IFN therapy, method of SNMC therapy, biochemical findings before
and during SNMC therapy, development to cirrhosis, date of HCC develop-
ment, and survival. } . , o »

Data from 1093 patients were subjected to the same analysis as those of 2.
retrospective cohort. A follow-up observation was made for.a median period of
6.1 years with a range of 2.5-9.0 years. :

Standard statistical methods, including chi-square test and Mann—Whitney
U, were used for the analysis of differences of background factors between
patients with and-without SNMC treatment. A Kaplan-Meier method'” was
adopted to estimate cumulative carcinogenesis rate after cessation of inter-
feron. Cox proportional hazards zmalysis18 was performed to evaluate the
independent predictors for future carcinogenesis rate In patients with chromnic
hepatitis. :

Results ' S

Béckground of patigeppg D

A to;ca;l of 1093 patienf ata Werc; collected fromthe 12]apanese msntutlons ST

There were 634 men and 459 women, with a median age of 54 years, ranging
from 17 to 81. Among the 1093 patients, 733 patients had HCV genotype 1,210
had genotype 2, and 13 had genotype 3 or 4. At the beginning of the
observation period, 451 patients had chronic hepatitis in a fibrosis stage 1
(F1) according to the classification of Desmet V, 372 in F2 stage, 202 in F3
stage, and the remaining 54 were in F4 stage or had cirrhosis.

103



PREVENTION OF PROGRESSION IN GHRONIC LIVER DISEASE
Development to cirrhosis, carcinogenesis and death

During an observation period of 6.1 years, 138 (13.3%) of 1093 patients
progressed to cirrhosis: 192 patients were finally diagnosed as having cirrhosis
at the end of the observation period.

A total of 107 patients (9.8%) developed HCC and 33 patients (3.0%) died
during the observation period. Of the 192 who eventually progressed to
cirrhosis, 79 patients (41.1%) showed HCC by the end of the observation
period, and 23 (12.0%) died with or without HCC. Cumulative hepatocellular
carcinogenesis rates were 6% at the end of the 5th year, and 25% at the end of
the 10th year.

The crude hepatocellular carcinogenesis rate of all 1093 patients was 6% at
the end of the 5th year and 25% at the end of the 10th year (Figure 4). When
carcinogenesis rates were calculated according to the fibrosis stages at the
initiation of observation (Figure 5), HCC appeared in 10 (2.2%) of the 451
patients in F1 stage, 31 (8.3%) of the 372 patients in F2 stage, 42 (20.8%) of the
202 patients in F3 stage, and 20 (37.7%) of the 53 patients with cirrhosis,
during a median observation period of 6.1 years. The more severe the hepatic
fibrosis, the higher was the future risk of carcinogenesis.

Carcinogenesis curves were also generated according to imitial ALT values.

Initial ALT values were found to be clearly correlated with future carcinogen-

esis rates (Figure 6).

Carcinogenesis
rate
400 1

(%) |

50

0 1 2 3 4 5 6 7 8 9 10 (yr)

Figure 4 Study II: Carcinogenesis rate of entire patients with chronic liver disease caused by
hepatitis C virus

SNMC therapy for patients with chronic hepatitis C

A total of 465 patients (42.5%) received SNMC therapy after ineffective IFN
therapy: SNMC therapy was performed with or without other therapies
(ursodeoxycholic acid and so on). A multivariate analysis revealed that SNMC
therapy had been performed in older patients, in patients with advanced liver
disease and in patients with high ALT values.
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Figure 5 Stﬁdy 1I: Carcinogenesis rates according to ﬁbrotic stages at the initiatidﬁ; of ¢
observation ol
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Figure 6. - Study It: Carciﬁbéénésié ra.tes according to initial ALT value
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Table 1 Study IT: Independent predicting factors for future carcinogenesis rate in patients with
F3 and F4 stage hepatitis (time-dependent Cox proportional hazards analysis)

Hazard ratio
Factor Category (95% confidence interval) p-Value
Age +1 year : 1.1 (1.0-1.1) <0.001
Gender " Men 1
Women 0.3 (0.2-0.5) <0.001
SNMC : No . 1

Yes - , 0.4 (0.2-1.0) 0.04

The median dose of SNMC injection was 191 mlA per week and the median
duration of the therapy was 196 weeks.

Among the 395 patients who continued SNMC injection therapy for 16

weeks or longer, 169 (42.8%) showed a decrease of ALT values down to the
level of less than 1.5 times ULN.

Influence of SNMC on carcinogenesis

A multivariate Cox proportional hazards analysis was performed only in
patients in hepatitis stage F3 or F4, using the length of waiting time until the
SNMC injection as a time-dependent variable. Older age (p<0.001), female sex
(p<0.001) and use of SNMC (p = 0.04) were independently associated with
carcinogenesis rate. In this analysis, after adjusting the background differences
of the treated and untreated group with significant covariates (Table 1), SNMC
was found to have significantly decreased the risk of cancer development.

DISCUSSION

Yamamoto et al.!” first treated patients with chronic hepatitis with SNMC and
found a remarkable improvement in their ALT levels. Suzuki et al. 12 confirmed
the effect of SNMC to suppress serum aminotransferase in patients with
chronic hepatitis in a randomized controlled trial. Hino et al.*’ and Yasuda et
al.'* also confirmed that SNMC was useful in the improvement of transaminase
levels and liver histology. We previously reported that SNMC was beneficial for
improvement of carcinogenesis rate in patients with chronic hepatitis C when it
was administered for 10 years or longer'®. In these retrospective studies, we
assessed the role of SNMC therapy in the prevention of hepatocellular.
carcinogenesis in patients with chronic hepatitis C. ‘ ,
This retrospective study was undertaken to evaluate whether SNMC injec-
tion therapy could decrease the HCC rate in patients with HCV-related chronic
hepatitis with or without cirrhosis not responding to IFN therapy. Since it
requires at least 5 years to obtain a statistically valid inding in carcinogenesis
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rate from hepatitis with or without cirrhosis between the glycyrrhizin-treated
and the ‘untreated’ groups, 2 prospective randomized trial using untreated
control patients is difficult from both ethical and medical viewpoints in Japan
where SNMC injection therapy is covered by medical Insurance, and it is
already regarded as 2 usual choice of therapy as a salvaging procedure for
IFN-ineffective patients. We therefore attempted to carry out a retrospective
cohort study (study I) and meta-analysis of a large number of data from
multiple hepatology CEntres (study II), with 2 statistical adjustment using
possible covariates explored 1n multivariate analysis.

In both studies, when crude carcinogenesis rates were compared between the
treated and untreated patient group, the hepatocellular carcinogenesis rate in
the SNMC therapy group was found to be significantly higher than that in the
untreated group. Since anti-inflammatory therapy using SNMC was usually
performed for those patients with a high ALT value and high hepatitis activity,
it seemed to be a plausible result that the carcinogenesis rate in the treated
group was higher than that in the untreated group. Actually the treated group
consisted of significantly more patients with a high ALT value, of twice ULN or
more. ’

In study I, when carcinogenesis Tates were assessed only in patients witha”™
high ALT value of twice ULN or more, the rate in the SNMC-treated group
came out slightly higher than that in the untreated group (data not shown).
Some of the patients in the treated group received SNMC therapy several
months or a few years after judgement of no response to IFN therapy. In order
10 elucidate the potential effect of SNMC to prevent carcinogenesis in patients
with an active HCV-related liver disease, we further stratified the treated
patients into two subgroups: early treatment subgroup of patients who received
SNMC therapy within 2 years after judgement of no 1eSpoNSe to IFN therapy
and late treatment subgroup of patients receiving treatment over 2 years after
the event. Since the patients in the latter subgroup were observed without
therapy for a considerable period, they were regarded as only partly and
insufficiently treated with SNMC from the viewpoint of the entire observation
. period. We therefore compared carcinogenesis rates between treated and
untreated patients, excluding those patients in the late treatment subgroup.
The hepatocellular carcinogenesis rate of the patients who received SNMC
therapy for a sufficient period of time was significantly lower than that in those
who did not receive the therapy (p = 0.038). In the treated group the median
AXT values decreased significantly after initiation of SNMC injection, suggest-
ing that suppression of the necroinflammatory process of liver disease by
SNMC therapy was working as 2 primary factor in reducing carcinogenesis n
the high-risk patients. The current study dealing with a large cohort (n = 1249)
showed that the carcinogenesis rate was reduced when SNMC therapy was
started at an early time after judgement of no response to INF therapy. -

In study 1L, background biases between the SNMC-treated group and the
untreated group Were adjusted by significant covariates using multivariate .

analysis. The final Cox proportional model showed that SNMC therapy
reduced the hepatocellular carcinogenesis rate in F2-3 stage hepatitis patients,
after statistical adjustment of differences of age and gender ratio. The reason
‘why SNMC did not show an effect to reduce the carcinogenesis rate in F1 stage
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hepatitis patients was presumed to be that the carcinogenesis rate in the
untreated patients in F1 stage was 100 low to prove the effect of SNMC.

As carcinogenesis is not a single-step event, but a complex, multi-step
process, the way in which SNMC works to suppress liver carcinogenesis still
remains unclear. One of the principal roles played by SNMC in long-term
administration seemed to be its anti-inflammatory actions, which would block
the active carcinogenic process through a continuous hepatic necroinflamma-
tion and cell damage. SNMC may, however, only postpone the time of HCC
appearance in the clinical course of cirrhosis. Since the entire process of
hepatocellular carcinogenesis from the initial transformation of a hepatocyte
to a detectable growth of cancer is considered to take several years, the
influence of SNMC on the carcinogenesis rate will not be evaluated in a short
period of a few years. Future studies should therefore be aimed at defining the
basic oncogenic mechanisms underlying in liver disease, and the roles of long-
term administration of SNMC in prevention of carcinogenesis in patients with
cirrhosis caused by HCV. .

In conclision 2 long-term intermittent SNMC therapy over 2 few years or
more successfully reduced hepatocellular carcinogenesis in patients with HCV-
related chronic liver disease. A randomized control study with a larger number
of cases, with or without SNMC therapy, is expected to confirm the effective-
ness of this therapy in cancer prevention. :
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