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1.  Reported risk behaviours or exposures among reported cases of acute hepatitis C-United States, 2022, CDC Viral
Hepatitis. Available at: https://www.cdc.gov/hepatitis/statistics/2022surveillance/hepatitis-c/table-3.3.htm.
2. Hepatitis C - Annual Epidemiological Report for 2022, European Centre for Disease Prevention and Control. Available

at: https://www.ecdc.europa.eu/en/publications-data/hepatitis-c-annual-epidemiological-report-2022.
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A. HIRBM

As the World Health Organization (WHO) aims to
eliminate hepatitis C virus (HCV) by 2030, the
National Institute of Infectious Diseases (NIID) in
Japan has reported the number of acute hepatitis C
cases annually, ranging from 20 to 40, even following
the introduction of Direct-Acting Antivirals (DAAs) in
2014 (1). This number presents a substantial
challenge to the hepatitis eradication efforts.
According to a nationwide survey, while the overall
incidence of new HCV infections in the general
population remains remarkably low at 0.40 per
100,000 person-years (95% CI: 0.27-0.57) (2), higher
rates of new infections persist among people who
inject drugs (PWID) and men who have sex with men
(MSM). The NIID's data from 2006 to 2020 shows that
out of 516 cases of acute HCV infection with known
transmission routes, 120 cases (25%) were due to
sexual contact and 22 cases (4.5%) were linked to
intravenous drug use (1). However, the
epidemiological status of HCV transmission within
these groups remains unclear and reports were
limited due to their relatively small population sizes
and hidden nature in society (3, 4). Therefore, this
study aimed to examine the potential existence of
cross-transmission of HCV infection among PWID and
MSM in Japan.

B. MiRAE

This is the cross-sectional study conducted in
collaboration between Hiroshima University and
Osaka National Hospital. The subjects were HCV
infected patients who were treated at
Gastroenterology Department of National Hospital
Organization, Osaka National Hospital, Japan between
January 2010 and September 2023. The HCV infected
patients visiting abovementioned hospital from June
2022 to September 2023 were recruited prospectively
with written consent whilst the patients who
interrupted hospital visit until June 2022 were
recruited retrospectively with opt-out system. All HCV
patients with either PWID or MSM or both were
recruited and grouped into non-MSM PWID, MSM non-
PWID and MSM PWID respectively. HCV patients with
neither PWID nor MSM were recruited randomly as
non-MSM non-PWID group. Data from medical records
was used to collect socio-demographic information.
The stocked serum samples which had been collected
before their anti-HCV treatment were used for
laboratory analysis to be done in Hiroshima
University (Figure 1). HCV RNA was extracted from
stocked serum samples and HCV-core region (576
base pairs) was directly sequenced by Sanger method.
Then, HCV genotype distribution was determined by
phylogenetic tree analysis. This study was approved
by the Ethics Review Committee of Hiroshima
University and the National Hospital Organization
Osaka Medical Center (No. E-2634, E2022, 21121).
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C. izHER

A total of 115 HCV infected patients were included in
this study, in which 67.8% were male and the mean
age of the subjects was 45.8+10.8 years old. The
overall prevalence of HIV coinfection and HBV
coinfection in HCV infected patients were 44.3% and
2.6% respectively. (Table 1)

Among total 115 HCV infected patients, Group A: 31
non-MSM PWID, Group B: 15 MSM PWID, Group C: 25
MSM non-PWID and Group D: 44 non-MSM non-PWID
were included (Figure 2).

Genotyping was able to determine in 114 patients. The
HCV genotype distribution of patients by groups are
showed in Figure 3. HCV genotype 2a (55%) is
predominant followed by 2b (23%) and 1b (23%) in
Group A (non-MSM PWID). HCV genotype distribution
in Group B: MSM PWID, Group C: MSM non-PWID and
Group D: non-MSM Non-PWID are similar: 1b is
predominant (86%, 68% and 70%). HCV genotype 2c
is found only in Group B: MSM PWID (7%) and Group
C: MSM non-PWID (8%). There were statistically
significant differences in the distribution of HCV
genotypes within the four groups (p < 0.001).

In phylogenetic tree analysis, Group C: MSM non-
PWID and Group D: non-MSM non-PWID were
separately distributed. Three distinct cluster cases
among Group B: MSM PWID and Group C: MSM non-
PWID had closed each other in genotype 1b and 2c
having the homology of 93.7-100%, 99.6-100% and
99.1-99.4% respectively (Figure 4).

D. %

By phylogenetic tree, HCV genotype distribution in
Group A: non-MSM PWID is different from other three
groups, suggesting that HCV strains circulated within
PWID group is not associated to other groups. HCV
genotype 2a primarily found in Group A: non-MSM
PWID and genotype 1b prevalent among Group B:
MSM PWID, Group C: MSM non-PWID, and Group D:
non-MSM non-PWID groups. This reflects distinct
transmission dynamics within these populations (5).
Phylogenetic analysis suggests HCV circulated mainly
within the Group A: non-MSM PWID group. Cluster
cases between Group b: MSM PWID and Group C: MSM
non-PWID, indicate a genetic and epidemiological link
through unsafe sexual practices rather than drug
injection behaviors. Moreover, the rarely reported
HCV genotype 2c is exclusively found in Group B and C
(MSM containing groups) suggesting that MSM has
shared the same risk behavior and the sexual
transmission is potentially higher than injection
practice.



E. i&R

In our study, the same cluster of HCV strains was
formed in Group B and C (MSM PWID and MSM non-
PWID), suggesting that HCV infection is highly
transmitted between PWID and non-PWID through
MSM. Despite intravenous drug injection remaining
the predominant route of HCV transmission in the
United States and European countries (6, 7), our study
highlights that male-to-male sexual contact is also a
crucial factor for HCV transmission in MSM, regardless
of whether they engage in injection drug use.
Therefore, this study recommends that new HCV
control measures should be focused not only PWID
but also MSM in efforts for hepatitis elimination in
Japan.
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Table 1: Characteristics of HCV patients in four groups (N=115)

Group A Group B Group C Group D
Characteristics Total non-MSM MSM PWID MM non-MSM,
(N=115) non-PWID non-PWID
PWID (n=31) (n=15)
(n=25) (n=44)
Male 78 (67.8%) 17 (54.8%) 15 (100.0%) 25 (100.0%) 21 (47.7%)
Female 37 (32.2%) 14 (45.2%) 0 0 23 (52.3%)
Age, mean (SD), y 45.8+10.8 44.1+10.9 41.04£8.5 44.719.6 51.1+109
Blood Transfusion
Before 1990 6 (5.2%) 0 1 (6.7%) 0 5(11.4%)
After 1990 6 (5.2%) 0 3 (20.0%) 1 (4.0%) 2 (4.6%)
Unknown 18 (15.7%) 1 (3.2%) 0 0 17 (38.6%)
Surgery
Before 1993 1 (0.9%) 0 1 (6.7%) 0 0
After 1993 10 (9.6%) 1(3.2%) 1 (6.7%) 4 (16.0%) 4 (9.1%)
Unknown 5 (4.3%) 2 (6.5%) 0 0 3 (6.8%)
Tattoo 15 (13.0%) 5(16.1%) 2 (13.3%) 3 (12.0%) 5(11.4%)
Piercing 32 (27.8%) 9 (29.0%) 7 (46.7%) 8 (32.0%) 8 (18.2%)
Health care staff 6 (5.2%) 0 1(6.7%) 2 (8.0%) 3 (6.8%)
HIV+ 51 (44.3%) 1(3.3%) 15 (100.0%) 25(100.0%) 10 (22.7%)
HBsAg+ 3 (2.6%) 0 2 (13.3%) 1 (4.0%) 0
HBsAb+ 35(30.4%) 3 (9.7%) 11 (73.3%) 15 (60.0%) 6 (13.6%)
HBcAb+ 43 (37.4%) 7 (22.6%) 14 (93.3%) 14 (56.0%) 8 (18.2%)
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National Hospital Organization
Osaka National Hospital
(Gastroenterology Department)
HCYV infected patients
(N= 115)

{

1

Prospective

(N=78)

(Informed consent)

Retrospective
(Opt-out)
(N=37)

Patients visiting hospital

from June 2022 to September 2023
L

Patients who interrupted

hospital visit until June 2022
J

I
check, (1) People who inject drugs (PWID)
(2 Men who have sex with men (MSM)

l YES (Any one or both)

lNo

\ Recruited all patients

| | Random sampling |

| | 1 |
Group A Group B Group C Group D
Non-MSM, MSM, MSM, Non-MSM,
PWID PWID Non-PWID Non-PWID
(N=31) (N=15) (N=25) (Control)
(N=44)
Figure 1: Flow of patient recruitment
Retrospective Prospective
(Opt-out) (Informed Consent)
2010 2022, June 2023, December
1 1 1
' : 'Total
A Non-MSM PWID N=17 N=14 31
Recruited all patients | 1l B MSM PWID =0 N=15 15
|| € MSM Non-PWID N=6 N=19 25
Recruited by random | 1| 1y | Non.MSM Non-PWID N=14 N=30 44
sampling L
Total 37 78 115

Figure 2: Study patients’ distribution by sampling methods
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Total (N=114) &3 58.8% 23.7% 13.2%

Group A: non-MSM PWID (n= 31) 23% 55% 23%

mla
[ 1 b
Group B: S PWID (n= 14) .
Group C: MSM non-PWID (n= 25) & 68% 8% 12% [ 2c
Group D: non-MSM non-PWID (n= 44) 3 70% 16% 1%
0% 20% 40% 60% 80% 100%

Figure 3: HCV genotype distribution of study patients by four groups (N=114). The genotypes
distribution was statistically significant among the four groups (chi-square - 40.16; df-12; p<0.001).
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Figure 4: Phylogenetic tree analysis of hepatitis C virus by four groups (N=114)
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