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Analytic epidemiology on prognosis after eradication of hepatitis C virus.
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To examine the actual lifestyle habits of patients after achieving sustained

virological response (SVR) of hepatitis C virus and to explore risk factors or protective factors
affected with their prognosis, a prospective cohort study with 180 SVR cohorts and a retrospective
cohort study with 202 SVR patients were conducted in Japan. The results of both studies revealed
that there are some patients develop hepatocellular carcinoma (HCC) even after achieving SVR. Males,
older age at SVR, possible liver fibrosis before SVR (suggested by an APRI score of 1 or higher),
alcohol drinking habits before SVR, and those who continued smoking habit after SVR, had a higher
risk for developing HCC.

Present findings indicated that these high risk patients should have regular screening tests even
after achieving SVR in order to receive early treatment if they developed HCC. Besides, SVR patients
with smoking habit should be recommended to stop smoking in order to prevent HCC occurrence.
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Table 1-1. Background characteristics of study subjects.

Variables Category N n (%)
At the time of recruitment
Age at recritment (years) Median (range) 180 59.5 (26.0-78.5)
Sex Male 180 64(36) 2005
Body mass index (kg/n?) Median (range) 179 22.4(16.2-30.0)
Underlying illnesses
Diabetes mellitus Present 180 25(14) C
Dyslipidemia Present 174 19 (1)
Clinical characteristics before SVR 509
History of hepatocellular carcinoma Present 180 16 (9)
Laboratory data in 2005 SVR 180
Albumin (g/dL) <35 178 402
Total bilirubin (mg/dL) >11 177 31(18)
Aspartate aminotransferase (1U/L) >34 179 122 (68)
Alanine aminotransferase (1U/L) >43 (M); 28 (F) 179 122 (68)
y-glutamy] transpeptidase (IU/L) 61 178 35(20) 2005
Platelet count (x10%uL) <180 178 81 (46)
APRI >1.0 178 43 (24)
Alpha-fetoprotein (ng/mL) 220.1 129 7(5
HCV genotype i 139 114 (82)
1 25(18)
HCV-RNA (KIU/mL) Median (range) 166 973 (0-5000)
Lifestyle habits before Svr'
Smoking Never 180 120 (67)
Former 37(21)
Current 23(13)
Alcohol drinking Never 180 79 (44)
Former 49 (27)
Current 52 (29)
At the time of SVR
Age at SVR (years) Median (range) 180 65.0 (27.6-83.3)
Type of treatment leading to SVR IFN 180 102 (57)
DAA 78 (43)
Year at SVR 2005-2008 180 58(32)
2009-2014 52 (29) 2005
2015-2017 70 (39)
Data are presented as median (range) or number (%). 2017 12

APRI , aspartate aminotransf erase-to-platelet ratio index; DAA, direct-acting antivirals; HCV, hepatitis C virus;
IFN, interferon; SVR, sustained virological response.
i According to baseline information collected in 2005.
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Table 1-2. Association between selected characteristics and progression of liver disease (cirthosis, hepatocellular carcinoma and/or liver disease-related decth),

Incidence  Age-, sex-adjusted model Multivariate model”
Variables Category
TN (%) OR (95%Cl) P OR (95%Cl) P
Total subjects 27/180 (15)
Sex Male 12/64 (19) 1 1
Female 15116(13)  061(025145) 026 060(0.20-1.80) 0.36
Body massindex (kg/nT) <250 201146 (14) 1
225.0 6/33(19) 181 (061-539) 0.29
Underlying illnesses
Diabetes mellitus Absent 22/155 (14) 1
Present 5117 (29) 140 (0.39-501) 061
Dyslipidermia Absent 221128 (17) 1
Present 5/19(26) 225(0,68-7.45 0.18
Clinical characteristics before SVR
History of hepatocellular carcinoma Absent 19164 (12) 1 1
Present /16 (50) 376(1.13-126) 003 1.86(0.48-7.19) 0.37
Laboratory datain 2005
Albumin (g/dL) <35 24(50) 392(0.42:36.3) 0.23
=35 25/174 (14) 1
Aspartate aminotransferase (1U/L) = a57(7) 1
>34 2122(19)  229(0.727.25 0.16
Alarine aminotransferase (1U/L) <43(M); 28 (F) 957 (16) 1
=43 (M):28(F)  18122(15  089(0.34-230) 081
v-glutamyl transpeptidase (IU/L) <61 16/143 (11) 1
=61 1135 (31) 4,33 (156-12.1) <0.01
Plateket count (x10%uL) <180 2081 (29) 4.03 (155-10.5) <0.01
>18.0 797 (7) 1
APRI <10 12/135(9) 1 1
>1.0 15/43 (35) 5.13(2.07-12.7) <0.01 5.22 (1.88-14.5) <0.01
Alpha-fetoprotein (ng/mL) <01 18122 (15) 1
220.1 47(57) 7.10(1.20-41.8) 0.03
HCV genotype 1 19/114 (17)
1 025 (0) Not applicable
HCV-RNA (KIU/mL) <650 955 (16) 1
6501419 12156 (21) 187 (0.66-534) 0.24
21420 55 (7) 046 (0.13-168) 0.24
(Trend P=0.30)
Lifestyle habits before SVR'
‘Smoking Never 19120 (16) 1 1
Former 5/37(14) 051(015171) 0.28 035(0.09-1.33) 0.12
Current ¥23(13 0.79(0.19-329) 0.74 057(0.12-2.78) 0.49
(Trend P=0.50) (Trend P=0.26)
Alcohol dinking Never &79(10) 1 1
Former 949 (18) 1.55(0.50-4.79) 0.45 1.57(0.45-5.45) 0.48
Current 1052 (19) 243(0.77-7.64) 013 283(0.82:9.72) 0.09
(Trend P=0.13) (Trend P=0.099)
Dietary habits before SVR"
Vitamin B12 (ng/4184 kJ) <386 14/60 (23) 1 1
386584 7160 (12) 046 (0.16-1.29) 0.14 051(0.16-1.66) 0.26
2585 6/60 (10) 041(014122 011 035(0.10-1.17) 0.09
(Trend P=0.09) (Trend P=0.08)
Age at SVR (vears) <595 59 (5) 1 1
505717 7061 (1) 258 (0,63-106) 0.19 230(050-105) 0.28
271.8 17/60 (28) 7.65(209-28.0) <0.01 6.65(1.49-29.8) 0.01
(Trend P<0.01) (Trend P<0.01)
Type of treatment that lead to SVR IFN 2/102(8) 1
DAA 1978 (24) 207(0.71-6.09) 0.19
Year at SR 2006-2008 358(5) 1
2009-2014. 752 (13) 236(053-106) 0.26
2015-2017 17/70 (24) 331(0.75-145) 0.11
(Trend P=0.12)

APRI , aspartate aminotransferase-to-platelet ratio index; Cl , corfidence interval; DAA, drect-acting antivirals; HCV, hepatitis C virus; IFN,, interferon;

OR, oddsratio; SVR, sustained virological response.

" Model includes age at SVR, sex, history of

" According to baseline information collected in 2005.

carciroma, APRI score at 2005, smoking and alcohl drirking history.
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Table 1-3. Association between selected characteristics and development of liver disease (cirrhosis, hepatocellular carcinoma

andor liver disease-related death): Sensiivity analysis among patients without cirrhosis or carcinoma before SVR
Variables Category Incidence _ Age-, sex-adjusted model Multivariate mode
1N (%) OR (95%Cl) P OR (95%CI) P
Total subjects 14/153 (9
Age at SVR (years) <595 2/57 (4) 1 1
595717  5/55(9) 3.00(0.55-16.4) 0.20 5.32(0.6543.6) 0.12
>71.8 7141 (17) 6.21 (120322 0.08 17.1(1.79-164.1) 0.01
(Trend P=0.02) (Trend P=0.01)
Sex Mae | 652(12) 1 1
Femde = 101(8) 055 (0.17-1.74) 0.31 0.87(0.20-3.82) 085
Clinical characteristics before SVR
APRI <10 71125 (6) 1 1
>10 7126 (27) 7.12 (2.07-24.4) <0.01 12,6 (2.83-56.4) <0.01
Lifestyle habits before SVR'
Smoking Never  91102(9) 1 1
Former  3/31(10) 081 (0.17-392) 0.79 0.33(0.05-2.11) 0.24
Current 2120 (10) 1.32(0.21-8.20) 0.77 1.45(0.20-10.8) 0.72
(Trend P=0.87) (Trend P=0.89)
Alcohol cinking Never 368 (4) 1 1
Former | 5/40(13) 268(0.55131) 0.22 257(0.4514.8) 029
Current  6/45(13) 3.94(0.81-19.3) 0.09 5,59 (0.95-33.1) 0.06
(Trend P=0.09) (Trend P=0.06)
Dietary habits before SVR'
Vitamin B12 (ug/4184 kI) <386 7/48(15 1 1
386584  554(9) 053 (0.15-1.85) 0.32 0,57 (0.13-2.50) 0.46
>5.85 2/51 (4) 0.25 (0.05-1.30) 0.09 0.20(0.03-1.28) 0.09
(Trend P=0.08) (Trend P=0.09)

APR! , aspartate aminotransferase-to-platelet ratio index; Cl , confidence interval; OR, odds ratio;

SVR, sustained virological response.

" Model includes age at SVR, sex, APRI at 2005, smoking and alcohol drinking history, and vitarmin B12 inteke.

' According to baseline information collected in 2005.
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Table 2-1. Background characteristics of study subjects.

Non-HCC (N=184)

HCC (N-18)

Variables Category - P valuet
1 (%) n (%)
At the time of recruitment or HCC diagnosis
Sex Male 73 (39) 15 (83) <0.01
Body mass index (kg/mr) 225.0 43(23) 5028 0.77
Underlying illnesses
Diabetes mellitus Present 18 (10) 2011 0.69
Dyslipidemia Present 53 (29) 0 <0.01
Gastric or duodenal ulcer Present 33(18) 10 (56) <0.01
Al the time of SVR
Age al SVR (years) Median (range) 62.4 (21-86) 61 (33-75) 0.99
Smoking Never 102 (55) 5(28) 0.04
Former 4927 6(33)
Current 33(18) 7(39)
Alcohol drinking Never 59(32) 1(6) <0.01
Former 30 (16) 9(50)
Current 95 (52) 8 (44)
Before treatment that achieved SVR
Type of weaunent leading to SVR IFN 127 (56) 18 (100) <0.01
IFN+DAA 50(24) 0
DAA 38D 0
Laboratory data
Albumin (g/dL) <35 10(5) 1(8) 0.54
Total bilirubin (mg/dL) 211 33 818) 3(25) 0.46
Aspartate aminotransferase (IU/L) =34 120 (85) 13 (100) <0.01
Alanine aminotransferase (IU/L) =46 B8 (48) 13 (85) <001
Platelet count (<10%/uL) <18.0 105 (57) 12 (92) 0.01
APRI® =10 66 (36) 13(72) <0.01
Alpha-fetoprotein (ng/mL) =220 15 (10y 2018) 033
HCV genotype 1 127 (12) 431) <0.01
1l 50 (28) 9(69)

Data are presented as median (range) or number (%).

APRI, aspartate aminotransferase-to-platelet ratio index; D44, direct-acting antivirals; HCC, hepatocellular carcinema;
HCV, hepatitis C virus; IFN, interferon; SVR, sustained virological response.
T Chi-square test, Fisher's exact test, or Wilcoxon rank sum test was used. where appropriate.
* Missing information for APRI among 5 HCC subjects were complemented by histological findings at the time of HCC diagnosis.



Table 2-2. Association between selected characteristics and post-SVR HCC.

Incidence Univariate model Multivariate model”
Variables Category —
/N (%) OR (95%CI) P OR (95%CT) P
Sex Male 15/88 (17) 7.60(2.13-272)<0.01  6.92(1.91-25.1) <0.01
Female 3/114(3) 1 1
Gastric or duodenal uleer history Absent 8/159(5) 1 1
Present 10/43 (23) 5.72(2.10-15.6) <0.01  5.23(1.74-15.8) <0.01
Smoking Never 5/107 (5) 1 1
Former 6/56(11)  2.50 (0.72-8.59)0.15  0.96 (0.24-3.79) 0.97
Current 7/40 (18) 4.33(1.29-14.6) 0.02 2.83(0.72-11.1) 0.14
(Trend P=0.02) (Trend P=0.13)
Alcohol drinking Never 1/60 (2) 1 1
Former 9/39 (23) 17.7(2.14-146) 0.01  9.51 (1.08-83.9) 0.04
Current 8/103 (8) 4.97(0.61-40.7) 0.14 2.72(0.31-24.1) 0.38
(Trend P=0.37) (Trend P=0.96)
APRI before treatment <1.0 6/124 (5) 1 1
>1.0 12/78 (15) 4.65(1.59-13.6) <0.01 4.14 (1.37-12.5) 0.01

APRI , aspartate aminotransferase-to-platelet ratio index: €7, confidence interval: HCC | hepatocellular carcinoma;

OR, odds ratio; SVR, sustained virological response.

I Adjusted for sex and APRI before treatment

Table 2-3. Association between smoking and alcohol drinking habits and post-SVR HCC.

APRI before treatment >1.0 (N=79) APRI before treatment < 1.0 (N=123)

Varibles Category Incidence _ Multivaristemodel” _Incidence  Multivariate model”
N (%) OR (95%Cl) P N (%) OR (95%Cl) P
Gastric or duodenal ulcer history Absent 5/62(8) 1 3/97 (3) 1
Present 8/17(47)  930(239-362) <001  2/26(8) 1.92(0.17-21.4) 0.60
Smoking Never 3/39(8) 1 2/68 (3) 1
Former 5/28 (18) 165 (0.31-8.78) 0.56 127 (4) 0.38(0.01-5.75) 0.45
Current 512(42) 561 (0.97-326)0.05 2128 (7) 1.00 (0.12-8.21) 1.00
(Trend P=0.05) (Trend P=1.00)
Daily smoking amount after SVR (cigarettes/day) Never 3/39(8) 1 2/68 (3) 1
Former 528(18) 162 (0.30-8.67) 057 1127 (4) 0.38(0.03-4.69) 0.45
Current <20 36 (50) 8,58 (1.09-67.8) 0.04 0/14 (0) NA
Current >20 14 (25) 252(0.18-360)050 214 (14) 1.86(0.21-16.2) 0.58
(Trend P=0.12) (Trend P=0.64)
‘9moking period after SVR (years) Never 3/39(8) 1 2/68 (3) 1
Former 528(18) 164 (0.31-8.73) 056 1127 (4) 0.38(0.03-4.69) 0.45
Current <2 1/4(25) 254(018-363)049  2/16(13) = 186(0.21-16.2) 0.58
Current >2 5/8 (50) 7.93 (1.16-54.2) 0.03 0112 (0) NA
(Trend P=0.03) (Trend P=0.77)
Cumulative smoking amount after SVR (pack-years) Never 3/39(8) 1 2/68 (3) 1
Former 5/28 (18) 1.66 (0.31-8.85) 0.72 127 (4) 0.38(0.03-4.69) 0.45
Current <2 U3(33) 4.21(0.26-66.9) 0.47 117 (6) 0.81(0.06-10.5) 0.87
Current >2 37 (43) 6.14 (0.83-455) 0.09 111(9) 1.30(0.10-17.7) 0.84
(Trend P=0.06) (Trend P=0.86)
Alcohol drinking Never V22(5) 1 0/38 (0) 1
Former 7122 (32) 14,5 (0.61-344) 2117 (12) NA
Current 535 (14) 105 (0.06-18.8) 3/68 (4) NA
(Trend P=0.38)
APRI , aspartate aminotransferase-to-platelet ratio index; Cl , I; HCC, OR, oddsrratio;
SVR, sustained virological response.
" Adjusted for sex.

data not shown
APRI score 1
SVR OR
P<0.01 SVR 2
2 pack-years OR=6.14, 95%C1=0.83-45.5; P=0.09
APRI score 1

2 SVR
SVR SVR
SVR SVR
SVR
SVR

SVR

SVR

P<0.01

OR=5.23,

95%CI1=1.74-

15.8; P<0.01 SVR

OR=9.51,
P=0.04
1

95%C1=1.08-83.9;

APRI
OR=4.14,

score

95%CI1=1.37-12.5; P=0.01

SVR
OR

SVR

OR=4.33,
P=0.02

SVR
SVR

pack-years

SVR

OR

95%C1=1.29-14.6;

20

OR

OR=9.30, 95%C1=2.39-36.2;

OR=7.93, 95%C1=1.16-54.2; P=0.03

OR

APRI score 1

SVR



2 2 0 2

Matsuura T, Ohfuji S, Enomoto M, Tamori A, Kubo S, Kioka K, Kawada N, Fukushima W.

Risk factors for development of hepatocellular carcinoma in chronic hepatitis C patients after 2020

sustained virological response: with special reference to cigarette smoking and alcohol

drinking

JGH Open -
DOl

Motoyama H, Tamori A, Kubo S, Uchida-Kobayashi S, Takemura S, Tanaka S, Ohfuji S, Teranishi Y, 13

Kozuka R, Kawamura E, Hagihara A, Morikawa H, Enomoto M, Murakami Y, Kawada N.

Stagnation of histopathological improvement is a predictor of hepatocellular carcinoma 2018

development after hepatitis C virus eradication.

PLoS One. €0194163
DOl

10.1371/journal .pone.0194163.

2019

2018




(Fukushima Wakaba)

(70420734) (24402)
(Kondo Kyoko)

(80420727) (24402)
(Ito Kazuya)

(90768136) (37127)
(Kubo Shoji)

(80221224) (24402)
(Tamori Akihiro)

(30291595) (24402)




