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Figure 6. Significantly differentially expressed miRNA according to liver fibrotic stage. Pairwise heatmap showing the miRNAs and p-

value of two arbitrary stages.
doi:10.1371/journal.pone.0048366.g006

14.0) (Agilent Technologies, CA, USA) according to the manu-
facturer’s protocol (protocol for use with Agilent microRINA
microarrays Version 1.0). Hybridization signals were detected with
a DNA microarray scanner G2505B (Agilent Technologies) and
the scanned images were analyzed using Agilent feature extraction
software (v9.5.3.1). We used raw data (gProcessedSignal) and
normalized each expression so as to have zero mean and unit
sample variance. The data presented in this manuscript have been
deposited in NCBI’s Gene Expression Omnibus and are accessible
through GEO Series access number GSE33857: http://www.ncbi.
nlm.nih.gov/geo/query/acc.cgi?acc = GSE33857.
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Real-time gPCR for Human miRNA

To detect miRNA expression level by real-time qPCR, TagMan®
microRNA assay (Applied Biosystems) was used to quantify the relative
expression levels of miR-1207-5p (assay ID. 241060), miR-134 (assay
ID. 000459), miR-1183 (assay ID. 002841), and miR-1249 (assay ID.
002868). The expression level of miR-16 (assay ID. 000391) was also
measured and used as an internal control. cDNA was synthesized using
the Tagman miRNA RT Kit (Applied Biosystems). RNA (2 ng/ml) in
5 ml of nuclease free water was added to 3 ml of 5 x RT primer,
10x1.5 pl of reverse transcriptase buffer, 0.15 pl of 100 mM dNTP,
0.19 pl of RNase inhibitor, 4.16 pl of nuclease free water, and 50 U of
reverse transcriptase in a total volume of 15 pl. The reaction was
performed for 30 min at 16°C, 30 min at 42°C, and 5 min at 85°C.
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I__—-’L‘"__| Al vs A0+A2+A3 result
Al AO+A2+A3 accuracy 71.88% F T
Fisher's exact test | p—value: 4.07E-04 prediction 22 12
odds ratio 7.08 6 24
|___,_—| A2 vs AD+AT+A3 result
A2 AO+A1+A3 accuracy 75.00% F T
Fisher's exact test|p—value:2.26E-04 prediction 34
odds ratio 9.50 12 14
|—l—_| A3 vs AO+A1+A2 result
A3 AO+AT+A2 accuracy 82.81% F T
Fisher's exact test|p-value: 2.30E-03 prediction 47
odds ratio 11.08 8
|—J__| FO vs F1+F2+F3 result
FO F1+F2+F3 accuracy 87.50% F T
Fisher's exact test|p—value: 4.95E-02 prediction 54 1
odds ratio 14.25 7 2
l_'_l__l F1 vs FO+F2+F3 result
F1 FO+F2+F3 accuracy 64.62% E T
Fisher's exact test|p—value: 2.73E-02 prediction 21 13
odds ratio 3.16 10 20
1__4—__[ F2 vs FO+F1+F3 result
F2 FO+F1+F3 accuracy 70.31% E
Fisher's exact test|p-value: 3.24E-03 prediction 33
odds ratio 6.39 15 12
]—‘—I F3 vs FO+F1+F2 result
F3 FO+F1+F2 accuracy 73.44% F
Fisher's exact test|p—-value: 1.35E-02 prediction 39 4
odds ratio 5.80 13

Figure 7. Determining liver inflammation grade and fibrotic stage using miRNA expression pattern in LOOCV analysis. A. In order to
diagnose the grade of liver inflammation, A0 was identified first. Next A1, A2, and A3 were identified in a similar manner as A0. For each, the accuracy
rate, P value, and the odds ratio are shown. B. For liver fibrosis stage, FO was first diagnosed following which the other stages F1, F2, and F3 were
diagnosed in a similar manner. For each group the accuracy rate, P value, and the odds ratio are shown.

doi:10.1371/journal.pone.0048366.g007
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Figure 8. Real-time qPCR validation of microarray analysis. The microarray expression analysis result of four miRNAs was reproduced in real-

time PCR analysis. The pairs with p<<0.001 are marked by “***".
doi:10.1371/journal.pone.0048366.9008

All reactions were run in triplicate. Chromo 4 detector (Bio-rad) was
used to detect miRNA expression. To allow for the validation of
microarray results with C(t) obtained by gPCR, raw gene expressions
were transformed into logarithmic values. P-values were computed via
one-sided t test. No averages over probes were taken for the
microarray. The above procedures were also done with various
packages/functions implemented in R (http://www.r-project.org/).

Statistical Analysis

For symptoms having discrete values, grade pairs were
compared with Wilcoxon rank sum test (one-sided); otherwise,
P-values were computed from correlation coefficients. In both
cases, false discovery rate (FDR) of less then 0.05 computed
from the P-value was regarded as significant. Benjamini and
Hochberg criterion was used for FDR estimation. All p-values
shown are significant even though they are raw numbers. No
average over probes was taken before correlation analyses.

The Canonical Correlation Coefficients for miRNA

Expression and Clinical Parameters

The canonical correlation coefficients were computed for ALT-
miRNA, albumin-miRNA, and HCVRNA-miRNA correlations,
using up to 12 miRNA with larger correlation coefficients (see
Supporting Information).

Classification Analyses for Liver Fibrosis/inflammation

P-values were computed via one-sided t test using the raw
expression values of each miRNA from the samples of CHC

PLOS ONE | www.plosone.org

and healthy controls. The logarithm of obtained P-values was
then transformed into principal components scores via principal
components analysis. Following this, grades were discriminated
by linear discriminant analysis of CHC ages and the optimal
number of principal components.

Selection of miRNAs Required to Diagnose Several Liver
Diseases

For specific pairs consisting of one liver disease and a healthy
control, their normalized miRNAs expression was transformed
into principal components scores via principal components
analysis. miRNAs having the larger first and second principal
component scores were selected. Following this, the principal
component scores of each sample was computed based solely on
the selected miRNA expressions. Liver diseases were classified
using the optimal number of these principal component scores.

In order to compensate for the relative small number of NASH
and CHB patients, we performed “in sifico” patients resampling
analysis of the microarray data (see Supporting Information). All
the above procedures were done with various packages/functions
implemented in R.

“In silico” Resampling

“In silico” resampling is a tool often used to overcome the
limitation of a small sample size. Using this technique, we
combined the clinical traits of existing patients and created various
virtual samples. Using these virtual cohorts, we were then able to
increase the sample size (see Supporting information).
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Figure 9. The list of miRNAs used to obtain the maximum correlation coefficient between miRNA expression level, and clinical
characteristics. Pairwise heatmap showing miRNAs and their correlation coefficient and p-values.
doi:10.1371/journal.pone.0048366.g009
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In order to validate the “in sifico” resampling results, we
prepared another sample set and once again performed “in silico”
resampling using the microarray data from 99 CHC liver tissue
samples [36]. The results proved that “in silico” resampling can
accurately reproduce an entire population using only a small
number of existing samples (see Supporting Information).

Reproducibility Test of Microarray Data

Data were analyzed using the GeneSpring GX10.0.2 (Agilent).
Quality control (QC) was applied according to the manufacturer’s
instructions, and all data were approved by GeneSpring.
Following Agilent recommendations, no inter-array normalization
was applied because the similarity in miRNA expression among
sample arrays was unknown [37]. Scatter plots and Pearson’s
pairwise correlations were performed with GeneSpring.

Supporting Information

Figure S1 Expression patterns of miRINAs used for discriminat-
ing among CHC, NL, CHB, and NASH. Classifying CHC, NL,
CHB, and NASH using LOOCYV. Distinguishing between two
arbitrary groups using LOOCV.

(TTF)

Figure S2 Expression patterns of miRNAs used to discriminate
among CHC, CHB, NASH, and NL “in silico” resampling for
disease discriminant studies reflected by BML A. Box plots of
expression pattern of the miRNAs used to discriminate among
CHC, CHB, NASH, and NL. B. Discriminating among four
groups using LOOCV. Accuracy is 95.25%. C. Two dimensional
embedding of CHC, CHB, NASH, and NL by the first and
second principle component scores computed with 12 selected
miRNAs

(TTF)

Figure S3 The same as Fig.3 for CHC and CHB. A. Box plot of
19 miRINAs used for the discrimination. B. Classification between
CHC and CHB. Accuracy is 100%. C. The two dimensional
embedding of CHB and CHC by the first and second principal
component scores computed with19 selected miRNAs.

(TIF)

Figure S4 The same as Fig.S3 for CHC and NASH. A. Box plots
of 20 miRNAs used for the discrimination. B. Classification between
CHC and NASH. Accuracy is 100%. C. Two dimensional
embedding of CHC and NASH by the first and second principal
component scores computed with 19 selected miRNAs

(TIE)

Figure 85 The same as Fig.S3 for CHC and NL. A. Box plots of
9 miRNAs used for the discrimination. B. Classification between
CHC and NL. Accuracy is 100%. C. Two dimensional embedding
of CHC and NL by the first and second principal component
scores computed with 9 selected miRNAs

(TTE)

Figure S6 The same as Fig.S3 for CHB and NL. A. Box plots of
4 miRNAs used for the discrimination. B. Classification between
CHB and NL. Accuracy is 93.5%. C. Two dimensional
embedding of CHB and NL by the first and second principal
component scores computed with 4 selected miRNAs

(TIF)
Figure S7 The same as Fig.S3 for NASH and NL. A. Box plots

of 5 miRNAs used for the discrimination. B. Distinguishing
between NASH and NL with 84.0% accuracy. C. Two

PLOS ONE | www.plosone.org

Peripheral miRNA Expression in Liver Disease

dimensional embedding of NASH and NL by the first and second
principal component scores computed with 5 selected miRNAs

(TTF)

Figure 88 The same as Fig.S3 for CHB and NASH pair. A. Box
plots of 17 miRNAs used for the discrimination. B. Distinguishing
between CHB and NASH with 80.0% accuracy. C. Two
dimensional embedding of CHB and NASH by the first and
second principal component scores computed with 17 selected
miRNAs

(TIF)

Figure 89 Classification of the independent sample using semi-
supervised learning based on the labels in the original cohort. A.
Classifying CHB and CHC. Accuracy is 74.47%. B. Classifying
CHC and NASH. Accuracy is 87.18%. C. Classifying CHB and
NASH. Accuracy is 79.19%.

(TIE)

Figure S10 miRINA expression pattern that correlated with the
changes in clinical background. miRINAs that were differentially
expressed according to the grade of liver inflammation

(TTF)

Figure S11 miRNA expression pattern that correlated with the
changes in clinical background. miRINAs that were differentially
expressed according to liver fibrosis stage

(TIF)

Figure 812 Real-time qPCR validation of microarray analysis
“in silico” resampling for disease discrimination studies reflected
by BMI. The result of microarray expression analysis of four
miRNAs was reproduced using real-time PCR analysis. Pairs with
p<0.001 are marked by “*¥7,

(TIF)

Figure S13 The relationship between the expression levels of
several miRNAs and serum ALT, albumin, HCVRNA, respec-
tively. Horizontal axis shows the number of miRNAs used in the
analysis. Vertical axis shows the correlation index and p-values.
(TIF)

Figure S14 Summary of the relationship between the expression
level of miR-122 and several clinical features. A. Expression level
of miR-122 positively correlated with an increase in liver
inflammatory grade. Asterisk denotes significant differences of
p<<0.05. B. Expression level of miR-122 positively correlated with
the serum level of albumin. C. Expression level of miR-122
positively correlated with the amount of serum HCVRNA. D.
Expression level of miR-122 in exosome rich fraction did not
significantly correlate with that in liver tissues.

(TIF)
Table S1 The list of miRNAs used for classifying arbitrary 2

groups and 4 groups, and their p-values.
DOCX)

Table $2 Significantly differentially expressed miRNAs accord-
ing liver inflammation grade and liver fibrotic stage.

(DOCX)

Table S3 The list of miRNAs used to obtain the maximum
correlation coefficient between expression level of miRNAs, and
clinical characteristics.

DOCX)

Table S84 List of miRINAs with expression that corresponded in
liver tissue and serum.

(DOCX)
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Table 85 Clinical background of original samples and indepen-
dent samples in detail.

DOCX)

Table $6 Accuracy of LDA for “in silico” resampling.
DOCX)

Supplemental Information

DOCX)
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53% 115 (2012)

AN (B LI8L A, ZoE 1371 A 20 ~80 bl k) &
LREEISEZ SN, EIEL562% Thoiz. HE
Do BTN RE OERSFREH5B L, 30~39 D
ERBI246% (628 N) LBEDE L, RATI0EEL
£167% (426 A), 40~49 %A% 166% (424 N\) TH o
72 (Tablel). BESHERZL, [&HE - ABE -

FERE ] 2°442% (L1288 A) 5%, RWT [ER]
H2283% (722 \) Tdhoi=.

3) EBRICBIT 2 BIBERENEL LARE

AEMRHNCEHESZSNR TH o167 AD S
H, 166 A (BiE162 A, ZHEAN) »ORYHELEZE
U7z (RS 994%). BRERIE 20 A6 69 D
EBBTH Y, 50~59 BAT33.7%, AT 30~39 B
283%, 40~49 A% 241% TH o7z (Tablel).

2. BERVURE
1) EBRIZBI2—RERENZ2NEE L-HEE
h#E

[FRY A VAREEZZIT -2 55 INIX, 266%
(1293 A) TH-o7- (Fig.2a). T D 1293 ADOEE:S
Hahbe, 60~T4BOEREH 35.9% (406 \) & &
5% L, RWTH0~59 5&, 40~49 FAT20% Ll L% 5
DT, B AL &, KEOFFZIT IS L
HBNDEEH289% LBHED223% LY EEICED -
7= (P<0.01) (Table 2).

BEEZZEEZ272E5D0L, [FRY 4 VAKRE
DEZHH] X, % ERETORE] 5$398% (515
A) EEAEL, ke T [ERED] 25196% (253
A), TABFy 7] 3189% (244 A\) Thoiz (Ta
ble 3).

ZHRREOEE T, HBVREL HCVREDOT 5 %
FH LA A08% (527 N) #5078, YOEH®
BEZ2ZIROPFTRHETH A A 134% 173 A B
4H A, TEIZB ) DTDLN Tk, THREYA L
AREDRER] % HoTwWb] O 06% Th ol
(Table 3).

—7, [FFET A VABRESZIT22 tﬁtw a3
RIz346LAD I b, [MEEZRT 2o 7-HE] 13,
(S hroz) 25364% (1259 N) LBEDEL, K
WT [Hedor]330% (1,142 A) THho7: (Fig
2b). BEBNCRA L, BETHIMO L4072 1373%
ETHEEH L Ho72](333%) X b, £ {HBD LN,
T, [BENedo7z]) 381% % <, Bz 40
B~T0mUETE ol

F7, [ BLEFBRVEBo TR EEELT
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Fig. l-a Questionnaire sheet for the Hiroshima participants of festivals
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TR BB ERIRREIC T 388 LT3
P~k

HINER (RS TY.
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DTRBOER A
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Fig. 1'b  Questionnaire sheet for the Ishikawa Residents
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Table 1 Characteristics of the subjects

Hiroshima: Partici- Ishikawa: Hiroshima:

pants of festivals Residents Workers
Number of subjects 4,362 2,552 166
[Gender]
Male 1,678 (34.5%) 1,181 (46.3%) 162 (96.7%)
Female 3,184 (65.5%) 1,371 {563.7%) 4 ( 24%)
[Agel
<19 169 ( 3.5%) 0 { 0.0%) 0 ( 0.0%)
20-29 521 (10.7%) 278 (10.9%) 2 { 1.2%)
30-39 1,083 (22.3%) 628 (24.6%) 47 (28.3%)
4049 846 (17.4%) 424 (16.6%) 40 (24.1%)
50-59 970 (20.0%) 408 (16.0%) 56 (33.7%)
60-69 1,273* (26.2%) 388 (15.2%) 21 (12.7%)
70-79 275 (10.8%) 0 ( 0.0%)
=80 151 ( 5.9%) 0 ( 0.0%)
[Occupation]
Self employed 281 ( 5.8%) 231 ( 9.1%) — —
Office worker - 1,717 (35.3%) 1,128 (44.2%) 166 (100%)
Government employee
Part time worker 508 (10.4%) 331 (13.0%) — —
student 252 ( 52%) 54 ( 2.1%) — —
unemployed 380 ( 7.8%) 722 (28.3%) —_ —
housewife 1,554 (32.0%) — — — —
other 90( 1.9%) 80 ( 3.1%) — —
unknown 80 { 1.6%) 6 ( 0.2%) — -—

* Age groups were over 60 years old.

DL 212% (734 \) T, B 204%, ®E217% &%
<, B2 50 U L oERICE WEA D o 7 (Table
4-a).

[ £ W AR R Z1F 722 L A57\v J3461 A0S
L, FEY 4 NVABREY [BESHMIZWv] i
739% (2559 A) &, [=iF7={ %] 201% (695
AN) Lv&RHbhiz (Tablebh).

2) BIBEBT A EEEREGEEL AW -2KRE

[FRT A VAREFRT 22 END 5] 12 195%
(498 \) TdHh o 72 (Fig. 2-2). T D 498 ADEHSF %
HB L, 60 L EDEREIT408% LFRDE L, R
TH50~59 5, 40~49BH25% L2 5DTw/ B
LRNCHAD &, BREDHFBZTF/-Z L0555 A NOEE
PS243% EBED 140% X Y BERICE o772 (P<0.01)
(Table 6).

WBERSZ R LELIEDY L, [FEYA VABE
DFBHEF] 3, [BERES] 25357% Q78 N) L&

£, T K- ERTO®RE] 2°31.7% (158
A, BB 2#2217% (108 N) Tho7= (Table
3.

T/, FHRLZFEY A VAKREOEE X, [HBY
WAL HCVREOTF ) 25 L2 A48462% (230
AN) & 5D, COEROKREEZV 0O
THHAN269% (134 A B 46 A, KM A) &R
B b7 (Table 3).

F72 [FFEYAVAREDORE] % [HloTwnd ]
Dix 830% TH -7z (Table3).

~F, (FEITANABREZZIT I B en]L%
A1 A0S, [HMEL2ZT o 2BH]) 12,
(Mol A3574% (966 N) LEBE L, [BE
Mhaholz]275% LIV ABECEVWEETH 72 (P<
0.01) (Table 4-b).

BTy [REZZT o 8H] B (06%
o7z ) (B 59.6%, T 55.1%) D RE Do 72 ]
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Fig. 2 Response of the questionnaire about hepatitis viruses screening in Hiroshima and Ishikawa
{a) Have you ever had a hepatitis viruses screening test ?
(b) Why have you never had a hepatitis screening test ?

(B 37.3%, H305%) X V&L B LI —F,
[Z2F2L0BEIRWVWEBRoTW] O, 11.8% (199
A) T, B#EIR120% (101 A), K 116% (98
A) KKED LRI

F7, [EEFEY A VAKREIZOWT] i, [as
Zirode] 5 931% (2376 N) TH o7z (Table?-
a). AR [IFN AEBEFEICOWT] b (b
o=l 77934% (2383 A) THolz (Table 7-h).

3) BEERIZBIIABEBERzREL LHfE

[FFRYANVAREEZST /228D Nid72%
(12 N) THY, [t ehol Al 5886%
EEVWEERRLZ (Fig 2-a).

[BEZ2ZFF 22 eFH 5112 A0S 5,5 A(417%)
PERLIFRY A VABEOBENFSHTH .
(BT A VAREDER] 120w Th, [HBREEZZT

2z eDBHBHII2ADI L (Aol 2%417% (5
A) THor (Table3).
MERFAT A VAKREIZOWT] &, [fabkdvo
721 75960% (160 A) TH v, [IFN BEBIEHIEIC
DV b [HBRPo72] 2796.0% (160 A) Tho
7.
3. FHRI1ILIRKRE
D BNBBIT2GRESGEEL BV -28HE
(1) #irsdss
0FmUEOSER 4543 AF, LA V2BES
1802 A (ZEI0T%) PRHELE. 205 b, FE
TANVAREIZOWTORER) RECHHFECEE
L7z 1755 N (387% ; BAET784 N, HO7L N) 24
WgEL L
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Table 2 Age-specific response of the question whether you have ever

had a hepatitis screening test.

Participants of festivals in Hiroshima (N=4,362)

Age Total Tested Not tested unknown
Total 4,862 1,293 (26.6%) 3,461 (71.2%) 108 (2.2%)
=19 169 3 ( 1.8%) 157 (92.9%) 9 (5.3%)
20-29 521 86 (16.5%) 427 (82.0%) 8 (1.5%)
30-39 1,083 201 (186%) 859 (79.3%) 23 (2.1%)
40-49 846 269 (31.8%) 566 (66.9%) 11 (1.3%)
50-59 970 302 (31.1%) 649 {66.9%) 19 (2.0%)
60-74 1132 406 (35.9%) 692 (61.1%) 34 (3.0%)
=75 141 26 (18.4%) 111 (78.7%) 4 (2.8%)
Male 1,678 374 (22.3%) 1,256 (74.9%) 48 (2.9%)
=19 61 1( 1.6%) 57 (93.4%) 3 (4.9%)
20-29 173 22 (12.7%) 148 (85.5%) 3 (L.7%)
30-39 360 49 (13.6%) 304 (84.4%) 7 (1.9%)
40-49 326 86 (26.4%) 234 (71.8%) 6 (1.8%)
50-59 334 94 (28.1%) 226 (67.7%) 14 (4.2%)
60-74 365 112 (30.7%) 240 (65.8%) 13 (3.6%)
=75 59 10 (16.9%) 47 (79.9%) 2 (34%)
Female 3,184 919 (28.9%) 2,205 (69.3%) 60 (1.9%)
<19 108 2 ( 1.9%) 100 (92.6%) 6 (5.6%)
20-29 348 64 (18.4%) 279 (80.2%) 5 {(1.4%)
30-39 723 152 (21.0%) 555 (76.8%) 16 (2.2%)
4049 520 183 (35.2%) 332 (63.8%) 5 (1.0%)
50-59 636 208 (32.7%) 423 (66.5%) 5 (0.83%)
60-74 767 294 (38.3%) 452 (58.9%) 21 (2.7%)
=75 82 16 (19.5%) 64 (78.0%) 2 (24%)

(2) BEIFF£Y 4 VAKRE (Table $-a)

HBs HUEMRECTHMEHBV Fx U 7] LB s N
D19 ANTHD, HBV 1) TEZ 11% Tho .
HIERIE, B 11A14%)TH Y, T8 A (08%)
T o FEHERIICRS &, 50~59 546 AT 22%
EEL, RWTH0~69 D4 AT1L5% Thoi-.

T HBV S ¥ TEHEEINALIOADS B 12
A, TNTFTHETANVABRERZZ 2 EPHo
1, MEBEEHoTWANIZ10 A Thoiz.

(3) CHIFFEY £ WAHFE (Table 8-b)

[HCV ¥ % U 7] LHEE N0 5 A (HCV F+
Y 7EE I 03%) T, BEEZOAN HE5A05%) T
Bz ERHERRITIE, 60~69 5, 70K LOER
BTHENEN2 AT ORD 5N, 40~49 i 1 A0 HCV
F ) 7T ERO.

HCV % V7 5AD3 b, 3 A3 HCV Hifkl & H

Bl THY, 2 A3 HCV HE (OB E] »o
[HCV a 7HEBE] THho .

2B, CEFFEY A VAKRERR,D, [HCV F v
71 EHEESNIZS NZEMI T TIIFREY A VX
BEERTLIEHH), BRIMoTHEY, 209
B3N, BERETTHo /2.

2) LBRICBIT2BNERE2HE L L-RAE

(1) BEFFEY A VA¥ZE (Table 9-a)

166 AFF 2 A (&8, B HBsHEBRETH Y,
HBV ¥ v ) 7HIZ, 12% Tho 7. ERFEHMIH 5
&, 30~39 BB U 50~59 D 2 ATho 7. FEEY
AERREND, D2 ANEEST TEFETA NV AKRE
BT OBV ERELRE 2o,

(2) CEIfF%& 4 VW AAE (Table 9-b)

166 AF 1 ADSHCV S mhfisE 2R L, THCV
Fx J TOTEENSWILHESR, BCVEFy Y 7
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Table 3 Response of the question about a hepatitis screening test towards those who have ever had

a hepatitis screening test.

Hiroshima: Partici- Ishikawa: Hiroshima:
pants of festivals Residents Workers
n=1293 n=498 n=12

[screening of hepatitis viruses]
Both HBV and HCV 527 (40.8%) 230 (46.2%) 3 (25.0%)
HBYV only 263 (20.3%) 52 (10.4%) 1 ( 8.3%)
HCV only 330 (25.5%) 82 (16.5%) 3 (25.0%)
unknown 173 (13.4%) 134 (26.9%) 5 (41.7%)
[opportunity of screening] (multiple answers)
Health check for residents 253 (19.6%) 178 (35.7%) 1( 8.3%)
Workplace health check 108 (21.7%) 3 (25.0%)
Complete medical checkup 244 (18.9%) 62 (12.4%) ( 8.3%)
Blood donation at bleod centers 80 ( 6.2%) 3 ( 26%) 2 (16.7%)
Screening at hospitals and clinics 515 (39.8%) 158 (31.7%) 5 (41.7%)
Screening at the time of delivery or operation 91 ( 7.0%) 13 ( 2.6%)
other 110 3( 0.6%) 0 ( 0.0%)
[Do you know the result of screening?]
Yes 1,172 (90.6%) 438 (83.0%) 7 (58.3%)
No 36 ( 2.8%) 50 (10.0%) 5 (41.7%)
1 forgot 42 ( 3.2%) 10 ( 2.0%) 0 ( 0.0%)
No reply 43 ( 3.3%) 0 ( 0.0%) 0 ( 0.0%)

Table 4 Age-specific response of the question why you have never had a hepatitis screening test.

Table 4-a. Participants of festivals in Hiroshima (N =3,461)

Age No information No chance No need Other Total

<19 87 (565.4%) 37 (23.6%) 15 ( 9.6%) 18 (11.5%) 157

20-29 175 (41.0%) 142 (33.3%) 75 (17.6%) 35 ( 8.2%) 427

30-39 301 (35.0%) 327 (38.1%) 162 (18.9%) 69 ( 8.0%) 859

40-49 181 (32.0%) 239 (42.2%) 104 (18.4%) 42 ( 7.4%) 566

50-59 185 (28.5%) 257 (39.6%) 151 (23.3%) 6 ( 8.6%) 649

60-74 175 (25.3%) 240 (34.7%) 186 (26.9%) 91 (13.2%) 692

=75 38 (34.2%) 7 (15.3%) 41 (36.9%) 15 (13.5%) 111

Total 1,142 (33.0%) 1,259 (36.4%) 734 (21.2%) 326 ( 9.4%) 3461
Table 4-b. Residents in Ishikawa (N =1,684)
Age No information No chance Refused No need No reply Total
20-29 144 (64.0%) 56 (24.9%) 1 (0.4%) 20 ( 89%) 4 (1.83%) 225
30-39 252 (52.8%) 164 (34.4%) 3 (0.6%) 52 (10 9%) 6 (1.3%) 477
4049 123 (563.5%) 82 (35.7%) 2 {0.9%) 9.6%) 1 (0.4%) 230
50-59 134 (55.8%) 5 (31.3%) 3 (1.3%) 25 (10 49%) 3 (1.3%) 240
60-69 133 (67.3%) 51 (22.0%) 3 (1L.3%) 34 (14.7%) 11 (4.7%) 232
=70 180 (64.3%) 5 (12.5%) 5 (1.8%) 46 (16.4%) 14 (5.0%) 280
Total 966 (57.4%) 463 (27.5%) 17 (1.0%) 199 (11.8%) 39 (2.3%) 1,684
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Table 5 Age-specific response of the question whether you want to have a hepatitis
screening test in the future.

Participants of festivals in Hiroshima (N = 3,461)

Age

Neither. No r_eply Total

=19
20-29
30-39
4049
50-59
60-74
=75

Yes, if given the chance No

87 (55.4%) 51 (32.5%)
317 (74.2%) 86 (20.1%)
660 (76.83%) 161 (18.7%)
434 (76.7%) 102 (18.0%)
498 (76.7%) 120 (18.5%)
492 (71.1%) 145 (21.0%)

71 (64.0%) 30 (27.0%)

3 (1.9%) 16 (10.2%) 157
4 (0.9%) 20 ( 4.7%) 427
4 (05%) 34 ( 40%) 859
5 (0.9%) 25 ( 44%) 566
6 (0.9%) 25 ( 3.9%) 649
8 (1.2%) 47 ( 6.8%) 692
0 (0.0%) 10 ( 9.0%) 111

Total

2,559 (73.9%)

695 (20.1%)

30 (0.9%) 177 ( 51%) 3461

Table 6 Age-specific response of the question whether you have ever had a hepatitis
screening test

Residents in Ishikawa (N =2,552)

Age Total Tested Not tested unknown No reply
Total 2,552 498 (19.5%) 1,684 (66.0%) 302 (11.8%) 68 (2.7%)
20-29 278 26 ( 94%) 225 (80.9%) 20 ( 7.2%) 7 (2.5%)
30-39 628 92 (14.6%) 477 (76.0%) 49 ( 7.8%) 10 (1.6%)
40-49 424 109 (25.7%) 230 (54.2%) 69 (16.3%) 16 (3.83%)
50-59 408 107 (26.2%) 240 (58.8%) 46 (11.3%) 15 (3.7%)
60-69 388 103 (26.5%) 232 (59.8%) 44 {11.3%) 9 (2.3%)
=70 426 61 (14.3%) 280 (65.7%) 74 (17.4%) 11 (26%)
Male 1,181 165 (14.0%) 839 (71.0%) 152 (12.9%) 25 (2.1%)
20-29 136 4 ( 2.9%) 115 (84.6%) 15 (11.0%) 2 (1.5%)
30-39 295 16 ( 54%) 253 (85.83%) 22 { 7.5%) 4 (1.4%)
40-49 181 35 (19.3%) 106 (58.6%) 35 (19.3%) 5 (2.8%)
50-59 198 34 (17.2%) 132 (66.7%) 26 (13.1%) 6 (3.0%)
60-69 191 50 (26.2%) 117 (61.3%) 19 ( 99%) 5 (2.6%)
=270 180 26 (14.4%) 116 (64.4%) 35 (19.4%) 3 (1.7%)
Female 1,371 333 (24.3%) 845 (61.6%) 150 ( 0.1%) 43 (3.1%)
20-29 142 22 (15.5%) 110 (77.5%) 5( 35%) 5 (3.5%)
30-39 333 76 (22.8%) 224 (67.3%) 27 ( 8.1%) 6 (1.8%)
40-49 243 74 (30.5%) 124 (51.0%) 34 (14.0%) 11 (45%)
50-59 210 73 (34.8%) 108 (561.4%) 20 ( 9.5%) 9 (4.3%)
60-69 197 53 (26.9%) 115 (58.4%) 25 (12.7%) 4 (2.0%)
=70 246 35 (14.2%) 164 (66.7%) 39 (15.9%) 8 (3.3%)

i3, 06% Tholz. 201 NI 0~59 ZBHETHY,
BEI) AERRES,L, BAPHCV XU TTHEC
LR Tz, HCV Hids MED MR & HEsh
72D 2 NTho 7285, SO 2 A, HCV a 7 HER
EP L PNATIC X 5 HCVRNA OBRE TR D

[l Thol.
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Table 7-a Age-specific response of the question whether you
know the having a hepatitis screening test is free of charge.

Residents in Ishikawa; N=2,552

Age Yes No No reply Total
20-29 9 (3.2%) 268 (96.4%) 1 (0.4%) 278
30-39 28 (4.5%) 598 (95.2%) 2 (0.3%) 628
40-49 31 (7.3%) 389 (91.7%) 4 (0.9%) 424
50-59 ‘31 (7.6%) 374 (91.7%) 3(0.7%) 408
60-69 31 (8.0%) 356 (91.8%) 1 (0.3%) 388

=70 28 (6.6%) 391 (91.8%) 7 (1.6%) 426
Total 158 (6.2%) 2,376 (93.1%) 18 (0.7%) - 2552

Table 7-b Age-specific response of the question whether
you know the having a IFN therapy is subsided from the

government.

Residents in Ishikawa; N = 2,552
Age Yes No No reply Total
20-29 11 (4.0%) 266 (95.7%) 1 (0.4%) 278
30-39 35 (5.6%) 590 (93.9%) 3 {0.5%) 628
40-49 26 (6.1%) 394 (92.9%) 4 (0.9%) 424
50-59 27 (6.6%) 377 (92.4%) 4 (1.0%) 408
60-69 22 (5.7%) 361 (93.0%) 5 (1.3%) 388

=70 19 (4.5%) 395 (92.7%) 12 (2.8%) 426
Total 140 (5.5%) 2,383 (93.4%) 29 (1.1%) 2,552

Table 8-a Age- and gender-specific prevalence of HBsAg at Ishikawa survey
Residents in'Ishikawa; N=1,755

Total Male Female
Age HBYV carrier HBYV carrier HBYV carrier
Total Total Total ——m——
N (%) (95%CT) N (%) N (%)
20-29 190 0 0.0) 82 0 0.0) 108 0 0.0)
30-39 492 4 0.8) 0.2-2.1) 220 2 0.9) 272 2 0.7)
40-49 315 2 0.6 0.1-2.3) 133 1 (0.8) 182 1 0.5)
50-59 270 6 2.2) (0.84.8) 116 2 L7 154 4 (2.6)
60-69 264 4 (L5) 04-39) 131 4 (3.1) 133 0 0.0)
=70 224 3 0.6) (0.3-3.9) 102 2 2.0) 122 1 08
Total 1,755 19 (ANH] (0.7-1.7) 784 11 (14 971 8 0.8)

(B2 &vH 5 0, ZKEFEEL VERIE o EZ0HY, BEOZZBEFENILICREBLTWEE
7z. B

ZOFERE, EEBRSTHEY A VARENRA 40 BBICBI 354 0y MEETIE, WREBESSR
BULETHAEZE, —BHICERRBOZERCEL WHDOD, FERIANABER[SI 222550
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Table &b Age- and gender-specific prevalence of HCV carrier at Ishikawa survey
Residents in Ishikawa; N=1,755

Total Male Female
Age HCV carrier HCV carrier HCV carrier
Total Total Total ————————
‘ N %)  (95%CD N (%) N (%)
20-29 190 0 0.0) 82 0 0.0 108 Q 0.0
30-39 492 0 0.0 220 0 (0.0 272 0 0.0)
40-49 315 1 0.3) 0.0-1.8) 133 0 0.0) 182 1 0.5)
50-59 270 0 0.0) 116 0 0.0) 154 0 0.0y
60-69 264 2 0.3) 0.1-2.7) 131 0 0.0) 133 2 (1.5
=70 224 2 0.9 0.1-3.2) 102 0 0.0) 122 2 (1.6)
Total 1,755 5 (0.3) 0.1-0.7 784 0 0.0) 971 5 0.5)

Table 9-a Age- and gender-specific prevalence of HBsAg among workers in Hiroshima
Workers in Hiroshima; N=166

Total Male Female
Age HBV carrier HBYV carrier HBYV carrier
Total Total ——————— Total —————
N (%) {95%CI) N (%) N (%)
20-29 2 0 0.0) 2 0 0.0 0 0 0.0)
30-39 47 1 2.1) 0.1-11.9) 47 1 1) 0 0 0.0)
4049 40 0 0.0) 38 0 (0.0 2 0 0.0)
50-59 56 1 (1.8) {0.0-9.9) 54 1 (1.9 2 0 0.0)
60-69 21 0 0.0 21 0 0.0) ] 0 0.0)
Total 166 2 (1.2) (0.1-4.4) 162 2 (1.2) 4 0 0.0)

Table 9-b Age- and gender-specific prevalence of HCV carrier among workers in Hiroshima
Workers in Hiroshima; N=166

Total Male Female
Age HCYV carrier HCV carrier HCV carrier
Total Total ——————— Total ——————
N (%) (95%CT) N (%) N (%)
20-29 2 0 0.0) 2 0 0.0 0 0 {0.0)
30-39 47 0 (0.0) 47 0 0.0 0 0 0.0)
40-49 40 0 0.0) 38 0 0.0 2 0 0.0
50-59 56 1 (1.8) 0.099 54 1 (19 2 0 0.0)
60-69 21 0 0.0) 21 0 0.0) 0 0 0.0)
Total 166 1 0.6) (0.0-34) 162 1 0.6) 4 0 0.0
1X272% LIEETH o Poie] 330% THY, EEROBEERICB VT
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Report of questionnaire survey about the rate of having hepatitis
screening and the prevalence of hepatitis virus infection among
the general population and the working population

Keiko Katayama®, Junko Matsuo”, Tomoyuki Akita?,
Ayako Tabuchi”, Akito Sakai?, Junko Tanaka®*

We conducted this research for two purposes in 2008, Firstly, we survey awareness of hepatitis screening
among general population and the occupational field. The summary of a questionnaire showed that there are
a poor awareness about hepatitis screening and a subsidy for IFN therapy. Secondly, we surveyed prevalence
of hepatitis B virus (HBV) and hepatitis C virus (HCV) among occupational field as the pilot study. The results
of serological examinations indicated that prevalence of HBV among the occupational field was higher than the
general population. Based on the results of the survey, we perceived a need of a well-targeted publicity cam-
paign of importance of hepatitis screening,

Key words: hepatitis screening prevalence of hepatitis B virus (HBV) and hepatitis C virus (HCV)

general population basic resident register workers
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