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Epidemiology of hepatocellular carcinoma in Japan from the overview

of hepatitis viral infection

H 5t FEF

FRCOHER, I SMR, HBsHURKGIES, HCV Ik

& U &I

TOETE, BUHHEDICL AL 1981
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286.6 N, FET-H0360,963 A 1 20124E) TH Y,
ETD28T% 2 EDTWAD. #304E/MICH
720, F2MANERE, 83 MIARIMERET
Hoizs, 2011ELYFERD 3L 46T
POERFOANEDY, HE2MlRE %3
MRS, FAMNBMEREE o7 bl
RIEEDBEFRTE DK 64 % % DTV B,

B AEWIC X BT OB ONELL % &
%L, BF (B L OHFNIEE) 0BT EmIC
X AIETIE, 2012 4E B 50T 30,690 A (55 1
20,060 A, % 10,630 A) THh Y, BIED 2011
AR 1,200 ABA L7228, RARE LTE
P AW X AT HDOEMONEM I BT
b AFEEH, TR EV6FHICHELT
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NE T b N AR BT 5.
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EFFRY 4 VA DOFEREEE (% v ) 7)REH
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DL oTWAS.,
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—HCVX v 1J7, HBVF+ 1) 77—

FERT AV ARREREOHRRREEB LT
LT AHI L, HEMAOULERPLEBERD
REFMTABICIIELETH A HCVF v )
7. HBV¥ ¥ ) 7T ORNBEEH ¢« £I2, BHE
E BT (Markov HESKE 7 V) % AV TR G
B 2 HE L ZREE R (K 5).
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BB 8.04, 5,632unit) 45 genotype C
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Strategy and evidence for the follow-up for the patients with HCV -related

liver diseases
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Abstract

Background & Aims: Eradication of hepatitis C virus (HCV) by interferon (IFN)-based therapy has been reported to reduce
all-cause mortality rates in patients with chronic HCV infection. However, the impact of HCV eradication on non-liver-
related mortality including the causes of death has not been sufficiently investigated in patients with chronic HCV
infection. Methods: We enrolled 2743 patients with chronic HCV infection. Causes of death, incidence of hepatocellular
carcinoma (HCC), and all-cause mortality including non-liver-related diseases, were analysed. Results: Of these 2743
patients, 587 achieved sustained virological response (SVR) (eradication of HCV) by IFN-based therapy (IFN-SVR), 475 did not
(without HCV eradication) (IFN-non-SVR), or 1681 did not receive IFN-based therapy (non-IFN patients) (Cohort 1); of these,
309 were selected from IFN-SVR and non-IFN groups using propensity score matching (Cohort 2).The median follow-up
duration was 11.4 years. In Cohort 1 patients, mortality rates from non-liver-related diseases were 71.0% (22/31) in IFN-
SVR patients, 34.9% (37/106) in IFN-non-SVR patients and 50.0% (248/496) in non-IFN patients respectively. In Cohort 2
patients, mortality rates from non-liver-related diseases were 72.2% (13/18) in IFN-SVR patients and 46.8% (29/62) in non-
IFN patients respectively. The eradication of HCV reduced all-cause mortality (hazard ratio (HR), 0.265; 95% confidence
interval (Cl), 0.058-0.380) including non-liver-related mortality (HR, 0.439; 95% Cl, 0.231-0.834) and the incidence of
HCC (HR, 0.275; 95% Cl, 0.156-0.448). Conclusions: Eradication of HCV reduced not only liver-related mortality but also
non-liver-related mortality in patients with chronic HCV.

Keywords
causes of death - eradication of HCV —hepatitis C — non-liver-related mortality — survival

Chronic infection with hepatitis C virus (HCV) is asso-
ciated with several extrahepatic manifestations, includ-
ing sicca syndrome, lichen planus, type 2 diabetes and
non-Hodgkin lymphoma. Overall 15-35% of patients
with chronic HCV infection have circulating cryoglobu-
lins. Of these, between 5% and 25% will develop clinical
conditions such as mixed essential cryoglobulinaemia,
systemic vasculitis, peripheral neuropathy, Raynaud’s

phenomenon and membranoproliferative glomeru-
lonephritis. The risk of developing non-Hodgkin B-cell
lymphoma is increased, likely as a consequence of long-
term HCV stimulation of B cells (1, 2). HCV is also
known to influence several metabolic pathways, increas-
ing the risk of insulin resistance, type 2 diabetes and vas-
cular disease (3). Therefore, extrahepatic manifestations
of HCV are being discussed to explain or explore non-—
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AFP, a-foetoprotein; ALT, alanine aminotransferase; APRI, aspartate aminotransferase/platelet ratio index; AST, aspartate aminotransferase; AUC,
area under the curve; Cl, confidence interval; DAA, direct-acting antiviral; HCC, hepatocellular carcinoma; HCV, hepatitis C virus; HR, hazard ratio;
ICD, International Statistical Classification of Diseases and Related Health Problems; IFN, interferon; ROC, receiver operating characteristic

SVR, sustained virological response.
Correspondence

Toshifumi Tada, Department of Gastroenterology and Hepatology, Ogaki Municipal Hospital, 4-86 Minaminokawa, Ogaki, Gifu 503-8502, Japan

Tel: +81 584 81 3341; Fax: +81 584 755715
e-mail: tadat0627@gmail.com

Handling Editor: Alexander Thompson
Received 13 October 2015; Accepted 10 January 2016

Liver International (2016)
© 2016 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd



HCV eradication reduces all-cause mortality

Key points

 Impact of HCV eradication on non-liver-related
mortality has not been sufficiently investigated.

» 70% of HCV eradicated and 50% of chronic HCV
patients died as a result of non-liver-related diseases.
» IFN-SVR reduced significantly non-liver-related
mortality compared with IFN-non-SVR.

+ Eradication of HCV reduced not only liver-related
mortality but also non-liver-related mortality.

liver-related morbidity and mortality associated with
HCV.

Interferon (IFN)-based therapy has been used to
treat patients with chronic HCV. Many investigators
have reported that IFN-based therapy in chronic HCV
patients effectively reduces serum levels of alanine
aminotransferase (ALT), eliminates circulating HCV
RNA and decreases the degree of liver fibrosis (4).
Eradication of HCV has also been reported to reduce
the incidence of hepatocellular carcinoma (HCC) (5).
Taken together, IFN-based therapy cleatly reduces the
rate of liver disease-related mortality and improves life
expectancy (6). In addition, eradication of HCV has
been found to resolve extrahepatic immune complex
disease, reduce the incidence of lymphoma, decrease
the risk of type 2 diabetes and its associated complica-
tions and improve patients’ overall quality of life (7,
8). Recently, there were several reports for the rela-
tionship between the HCV eradication and the reduc-
tion in all-cause mortality (9, 10). However, the
impact of HCV eradication on non-liver-related mor-
tality including the causes of death has not been suffi-
ciently investigated in patients with chronic HCV
infection.

In this study, we conducted long-term follow-up of
patients with chronic HCV and analysed the impact of
HCV eradication on prognosis, including non-liver-
related mortality. In addition, we compared the causes
of death between patients in whom HCV was eradicated
and those with chronic HCV infection. We used
propensity score matching to reduce biases associated
with the selection of study patients (11).

Materials and methods
Patients

Ogaki Municipal Hospital is the only general hospital
located in a region of 400 000 inhabitants, employing
approximately 200 specialists, including more than 15
gastroenterologists. Therefore, a large number of
patients with chronic HCV who require HCC surveil-
lance visit the hospital regularly as outpatients. There is
also close contact between family medicine clinics, com-
munity hospitals and our hospital, including the sharing
of patient mortality data. That is, if the patient died
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other than our hospital, there is the information of their
death from the doctor of these institutions.

A total of 8954 consecutive HCV antibody by second-
or third-generation enzyme-linked immunosorbent
assay-positive patients visited the Department of Gas-
troenterology at Ogaki Municipal Hospital, Japan,
between October 1994 and September 2014. Of these,
2743 met the following inclusion criteria: (i) follow-up
duration >3 years; (ii) HCV RNA detectable for longer
than 6 months; (iii) HCC surveillance performed during
the follow-up period; (iv) absence of human immunode-
ficiency virus or hepatitis B infection; (v) no other causes
of chronic liver disease (alcohol consumption >80 g/day,
hepatotoxic drugs, autoimmune hepatitis, primary bil-
iary cirrhosis, haemochromatosis and Wilson’s disease)
and (vi) no evidence of malignancies, including HCC, for
at least 1 year from the start of the follow-up period.

We first compared the three groups (achieved sus-
tained virological response (SVR) (IEN-SVR), [FN-non-
SVR, and non-IFN) of 2743 patients in terms of HCC
incidence, survival from all-cause mortality and mortal-
ity from liver-related and non-liver-related diseases
(Cohort 1). We then compared the propensity score-
matched IFN-SVR and non-IEN (control) patients
(Cohort 2) in terms of HCC incidence, survival from
all-cause mortality, and mortality from liver-related and
non-liver-related diseases (Fig. 1).

In this study, the clinical data for analyses were col-
lected at the time of follow-up start (regarding the IFN-
based therapy patients, the analysed clinical data were
obtained prior to the treatment). The date of the first
visit of all patients including IFN groups was defined as
the start of follow-up. The end of follow-up was defined
as the date of the final visit for patients who have not
died, and as the date of death for patients who died
during follow-up.

Hepatitis C virus genotype and RNA were determined
using PCR. Amplicor 2 (Roche Diagnostics, Tokyo,
Japan) was used prior to 1 January 2008 and COBAS
TagMan HCV (Roche Diagnostics) was used thereafter.

In our hospital, the decision to offer IFN-based ther-
apy to patients with chronic HCV infection was deter-
mined according to the guidelines of the American
Association for the Study of Liver Diseases, the Euro-
pean Association for the Study of the Liver or the Asian
Pacific Association for the Study of the Liver (12-14). In
the present study, 1681 patients who did not receive
IFN-based therapy for chronic HCV infection had no
indications for IFN-based therapy or declined the
treatment. If a patient with an indication for IFN-based
therapy declined after being provided with sufficient
information about the treatment, they received
hepatoprotective medications (e.g. ursodeoxycholic
acid) as an alternative therapy with the goal of
decreasing ALT levels. Patients receiving IFN-based
therapy also received hepatoprotective medications until
their next antiviral therapy if non-SVR status was con-
firmed.
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I All patients with HCV between October 1994 and September 2014 (n =8954). J

—_‘l Follow-up duration of less than 3 years (n = 4702).|

Met (n =4252) |

HCV RNA detectable for less than 6 months and surveillance for HCC was not
performed during the follow-up period (n =1315).

Met (n =2937)

Human immunodeficiency virus (n =0} or hepatitis B infection (n = 89). |

——ol Other causes of chronic liver disease (n =29).

period (n =76).

Evidence of malignancy for at least 1 year from the start of the follow-up

l 2743 fulfilled the criteria. l

]

!

! IFN-SVR (1 =587) |

| IFN-non-SVR (n =475) |

| Non-IFN (n = 1681) ‘ i Cohort1

———

<Propensity score matching>

—_—

I IFN-SVR group (n = 309)|

l Non-IFN group (n =309)| Cohort 2

Fig. 1. Flow chart of the patient selection process. HCV, hepatitis C virus; HCC, hepatocellular carcinoma; SVR, sustained virological

response IFN, interferon.

In this study, there were no sufficient liver biopsy
data for the analysis. Therefore, we used the aspartate
aminotransferase (AST)/platelet ratio index (APRI) as
an index of liver fibrosis. This index was calculated as
(AST [IU/L]/upper limit of normal AST [IU/L]) x 100/
platelet count [10°/L] and previously reported to have
utility in liver fibrosis diagnosis (15).

The study protocol was approved by the institutional
review board of Ogaki Municipal Hospital and con-
ducted in compliance with the Helsinki Declaration.
Informed consent was obtained from each patient for
analysing patient records.

Surveillance, diagnosis and causes of death

In IFN-SVR, IFN-non-SVR and non-IEN patients, HCC
surveillance was conducted every 3—6 months via ultra-
sonography and blood tests, including measurement of
the tumour marker a-foetoprotein (AFP) according to
the Clinical Practice Guidelines for Hepatocellular Car-
cinoma in Japan (16). If a nodular lesion was detected
by ultrasonography or a tumour marker was found to
be elevated, additional imaging studies (computed
tomography, magnetic resonance imaging, or both)
were performed. The diagnosis of HCC was based on
imaging characteristics specified by the guidelines of the
American Association for the Study of Liver Diseases
(17).

Diseases other than HCC were initially detected
based on clinical symptoms, abnormal surveillance
data, medical check-ups (in the community or work-
place) or physician assessments. These conditions were
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then diagnosed and treated by the appropriate special-
ists in our hospital based on disease-specific criteria
and guidelines. Causes of death were categorized by
these specialists using International Statistical Classifi-
cation of Diseases and Related Health Problems (ICD)
codes (ICD-9 codes for deaths occurring prior to 1
January 2003, and ICD-10 codes thereafter) (18). All
determinations of causes of death were performed ret-
rospectively by collecting and analysing data from all
patient medical records in our hospital (including the
information of death from the doctor of other than
our hospital).

Statistical analysis

Continuous variables are expressed as medians (in-
terquartile range). The Mann—Whitney U test (between
the two groups) and the Kruskal-Wallis test (among
the three groups) were used for continuous variables,
and the chi-square test with Fisher’s exact test was used
for categorical variables. Actuarial analysis of the
cumulative incidence of HCC and survival from all-
cause mortality were performed using the Kaplan—
Meier method, and differences were tested using the
log-rank test (the Holm correction was used in adjust-
ment for multiple comparisons testing among the three
groups). Cox proportional hazards models were used
for the assessment of hazard ratios (HRs) for the inci-
dence of HCC and overall survival. Actuarial analysis
of cumulative mortality from liver-related or non—
liver-related diseases was performed using the cumula-
tive incidence with the competing risks method, and



