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[ Abstract] Background and Aims The risk of hepatocellular carcinoma (HCC) occurrence or recurrence after
treatment of hepatitis C virus (HCV) with direct-acting antivirals (DAAs) remains controversial. We performed a meta-
analysis to evaluate the occurrence or recurrence characteristics of HCC in DA As-treated patients. Methods A search was
conducted for reports published in PubMed, Embase and Web of Science up to December 31, 2024. Random-effects meta-
analyses were performed to determine composite estimates of HCC incidence or recurrence rate. Results A total of 78
studies (n = 140614 patients), including 50 studies on HCC occurrence (n = 136689 patients, prospective = 19, retrospective

=29, retrospective-prospective = 1, observational = 1), and 42 studies on HCC recurrence (n=3925 patients prospective=14,
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retrospective=25 and retrospective-prospective=2, observational=1). In the studies with HCC occurrence, the combined
HCC incidence was 3% (95%CI 3-4%), and in the studies with HCC recurrence, the combined HCC recurrence rate was
32% (95%CI 26-38%). In multivariate analysis of variance, HCC incidence or recurrence rates were similar or even lower
in patients treated with DAAs than in patients treated with IFN or untreated. Conclusions Current data suggest an
acceptable rate of HCC incidence or recurrence after DA As therapy. DAAs treatment was associated with a similar risk of
HCC occurrence or recurrence compared with interferon-treated or untreated patients. We recommend enhanced
implementation of post-eradication surveillance of viral infection in patients with advanced liver disease and higher risk of
HCC.

[ Keywords] Direct-acting antivirals; Hepatocellular carcinoma; Hepatitis C virus; Occurrence; Recurrence
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% (hepatitis C virus, HCV) &P 7 [HFR (BR3EHX)
R P40 e i LD R o R TR AL S DB AF
AT AR ZE K T AR 0 AR AR (R (H L S SRR
Ak 50%05 . WER, 2040 4, FHEFHTYG
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2.1 FEKRREALF K%

AR 7B 2024 4F 12 A 31 H PubMed.
Embase fll Web of Science ##i ¢, 87 FH (1) = 5% 3 il iA]
(Medical Subject Headings, MeSH) FloC8 17 .45 “ H.
ORI TR EE R CRF4RLE T .
PubMed )2 0N ( ( “hepatitis ¢, chronic” [MeSH
Terms] OR  “hepacivirus” [MeSH Terms] ) ) AND
( ¢ “liver neoplasms” [MeSH Terms] OR “carcinoma,
hepatocellular” [MeSH Terms] OR  “liver neoplasms”
[MeSH Terms]) ) AND ( (direct-acting antivirals) OR
(interferon-free) OR (DAAs) ) . AW FTIENE RSV
A Meta 73 USG5 2 H (PRISMAD 7 B #EAT
(PRISMA checklist fFAFNEMEEHR S3) « AR
AR W7 R IR R B R BB TT oAl 99 A BT 7T 10 ot B
101, 7 B K AN N B T I i e XU 23 9 DO A4 2% (D
RHEL G Hy @&D o AT ELE PROSPERO £
M (95 : CRD42023449487) .

%= S3 ARGIFMN S Meta BHTESEIRESEEB (PRISMA) F&E

Section and Topic Item # Checklist item Location where item is reported
TITLE
Title 1 Identify the report as a systematic review. Page 1
ABSTRACT
Abstract 2 See the PRISMA 2020 for Abstracts checklist. Page 2, 3
INTRODUCTION Page 3, 4
Rationale 3 Describe the rationale for the review in the context of existing knowledge.
L Provide an explicit statement of the objective(s) or question(s) the review
Objectives 4
addresses.
METHODS Page 4,5
e L Specify the inclusion and exclusion criteria for the review and how studies were
Eligibility criteria 5

grouped for the syntheses.




ZESGTER FLERGUR T 29067 I AT 200 53 )5 e 1 R AE B R . R GEVFAN AT Meta 70 BT

Specify all databases, registers, websites, organisations, reference lists and other
Information sources 6 sources searched or consulted to identify studies. Specify the date when each
source was last searched or consulted.
Present the full search strategies for all databases, registers and websites,
including any filters and limits used.
Specity the methods used to decide whether a study met the inclusion criteria of
the review, including how many reviewers screened each record and each report
retrieved, whether they worked independently, and if applicable, details of
automation tools used in the process.
Specify the methods used to collect data from reports, including how many
reviewers collected data from each report, whether they worked independently,
any processes for obtaining or confirming data from study investigators, and if
applicable, details of automation tools used in the process.
List and define all outcomes for which data were sought. Specify whether all
results that were compatible with each outcome domain in each study were sought
(e.g. for all measures, time points, analyses), and if not, the methods used to
Data items decide which results to collect.
List and define all other variables for which data were sought (e.g. participant and
10b  intervention characteristics, funding sources). Describe any assumptions made
about any missing or unclear information.
Specity the methods used to assess risk of bias in the included studies, including
Study risk of bias 1 details of the tool(s) used, how many reviewers assessed each study and whether
assessment they worked independently, and if applicable, details of automation tools used in
the process.
Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference)
used in the synthesis or presentation of results.
Describe the processes used to decide which studies were eligible for each
13a  synthesis (e.g. tabulating the study intervention characteristics and comparing
against the planned groups for each synthesis (item #5)).
Describe any methods required to prepare the data for presentation or synthesis,
such as handling of missing summary statistics, or data conversions.
Describe any methods used to tabulate or visually display results of individual
studies and syntheses.
Synthesis methods Describe any methods used to synthesize results and provide a rationale for the
choice(s). If meta-analysis was performed, describe the model(s), method(s) to
identify the presence and extent of statistical heterogeneity, and software
package(s) used.
Describe any methods used to explore possible causes of heterogeneity among
study results (e.g. subgroup analysis, meta-regression).
Describe any sensitivity analyses conducted to assess robustness of the
synthesized results.
Reporting bias 14 Describe any methods used to assess risk of bias due to missing results in a
assessment synthesis (arising from reporting biases).
Describe any methods used to assess certainty (or confidence) in the body of
evidence for an outcome.
RESULTS
Describe the results of the search and selection process, from the number of
16a  records identified in the search to the number of studies included in the review, Figure 1
Study selection ideally using a flow diagram.
16b Cite studies that might appear to meet the inclusion criteria, but which were
excluded, and explain why they were excluded.
Study characteristics 17 Cite each included study and present its characteristics. Table 1,2; Page5, 6
Risk of bias in studies 18  Present assessments of risk of bias for each included study. Table S1, S2
For all outcomes, present, for each study: (a) summary statistics for each group
19 (where appropriate) and (b) an effect estimate and its precision (e.g. Fig.2,3
confidence/credible interval), ideally using structured tables or plots.
For each synthesis, briefly summarise the characteristics and risk of bias among
contributing studies.
Present results of all statistical syntheses conducted. If meta-analysis was done,
present for each the summary estimate and its precision (e.g. confidence/credible
interval) and measures of statistical heterogeneity. If comparing groups, describe
the direction of the effect.
Present results of all investigations of possible causes of heterogeneity among
study results.
Present results of all sensitivity analyses conducted to assess the robustness of the
synthesized results.

Search strategy 7

Selection process 8

Data collection process 9

10a

Page 5

Effect measures 12 Page 5

13b Page 5

13c

13d Page 5

13e
13f
Page 5

Certainty assessment 15 Page 5

Figure 1

Results of individual
studies

20a Fig.2,3

20b Page 6, 7

Results of syntheses
20c Page 6, 7

20d Page 6, 7
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Present assessments of risk of bias due to missing results (arising from reporting

Reporting biases 21 biases) for each synthesis assessed. Page 6,7
Certainty of evidence 2 Present assessments of certainty (or confidence) in the body of evidence for each Page 6, 7
outcome assessed.
DISCUSSION
23a  Provide a general interpretation of the results in the context of other evidence. Page 7-9
Discussion 23b  Discuss any limitations of the evidence included in the review. Page 7-9
23c  Discuss any limitations of the review processes used. Page 7-9
23d  Discuss implications of the results for practice, policy, and future research. Page 7-9
OTHER INFORMATION
242 Pro.vide .registration information for th.e review, inclu.ding register name and CRDA42023449487
registration number, or state that the review was not registered.
Registration and 24b Indicate where the review protocol can be accessed, or state that a protocol was
protocol not prepared.
2dc Describe and explain any amendments to information provided at registration or
in the protocol.
Describe sources of financial or non-financial support for the review, and the role
Support 25 R . Page 8
of the funders or sponsors in the review.
Competing interests 26  Declare any competing interests of review authors. Page 8
Availability of data, Report which of the following are publicly available and where they can be found:
code and other 27  template data collection forms; data extracted from included studies; data used Page 8

materials

for all analyses; analytic code; any other materials used in the review.

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting

systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71.For more information, visit: http://www.prisma-statement.org/
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T L B PE A A B R A
) ks
KRER:
% PubMed (n=647) . " bﬂiﬁﬁjff?g} )
55 Embase (n=3371) Al Web | ’ S LR s
P of Science (n=2075)
FEMEE (n=0)
—
| HERR o
i LEEIR. PES. HAbCER
SRS —» (n=3181)
(n=3778) 2. 3ETEL LR (n =67)
3AE AT F(n =9)
FREUA SO R > K AEFREL e
(n=521) (n=354)
il
&
A
ReA RS HE R HrRiESR:
S =167) ——>|  LBERS AT R R R
] (n=17)
2 JCiER R H R R A
(n=74)
< MRS HPA RO
& (n=230) (n=42)
J-2H e A7 I 2 e 3
Bl 1 #T PRISMA 2020 HRIZE
1 PARRRENEFERMRSAWETT BT & £ 5
e BN Jingailioht o JranmuE
Fik SVR 4L . Az B 8] .
W Ex Wt W HRAAERY  ZIEITIN REZR  BEVITTS RAIE]
(%) (%)  RENH (O=D)
BEHE (%) D
Conti 20167 FOH] AriEvE-EmE 2t 60.2- 63 285 91.6 9 3.16 EOT 6.0 -
Bielen 2017051 ELFI} mEiE 2o 627 59 355 60 4 1.1 EOT 6.0 6.0
Ida 201707 HA 1) S S ST 72 74 100 5 6.7 EOT 15.0
Kanwal 20179 B e 2y 91 61 22,500 86.7 271 12 EOT 34.8 52
Kobayashi 201720 7 1) S LY ) 63 77 100 2 26 EOT 480 -
Nagaoki 2017121 HA 1) R S SV 73 154 100 7 45 EOT 23.0 -
Ogata 201722 HA e Bty 4201 67 1170 91 22 1.9 EOT 15.6 6.0
Ravi 201723 Ed| FEitE A 62 60 66 92 6 9.1 DAAs 6.0 6.0
Ogawa 201731 HA miEYE 2 433 66 1523 100 20 131 EOT 17.0 -
Calvaruso 201825 75 AA e 2 529 65.4 2249 95.2 78 3.5 DAAs 14.0 9.8
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Flisiak 2018[7) b = nEtE  2dl 55 55 194 - 4 2.1 EOT 2.0 15.0
Kuftinec 20182 £[H EEE B 59 - 150 93 7 4.67 EOT 12.0 12.0
Masetti 201813} 2 EEiE 2l 59.1 63 943 95.6 54 5.7 EOT 173 9.6
Ooka 2018032 HA HiErE 2 4.1 65.8 769 97.9 17 221 EOT 18.1 -

Romano 2018533 ZAF| a2 622 58.1 3917 93.9 55 14 DAAs 1.46 -
Singer 2018134 K EEE 2 36.02) - 30183 - 433 143 DAAs 126 -

Akuta 2019033 HA FEEE o 42 66 1,922 100 43 224 EOT 28.8 12.0

Aziz2019P¢1  EEHHE [mEiE B 597 55.1 300 93.4 10 333 EOT 6.0 -

Carrat 201957 PPRES| AEEYE 2 56 57 7344 - 187 2.55 DAAs 334 -
Degasperi 2019081 25 KF) EEE At 60 63 505 97 28 5.54 DAAs 25.0 11.0

Ide 20195 HA ABEME Zd 393 646 2552 100 70 2.7 DAAs 226 -

Idilman 2019140 +F.J Mgtk Bl 44 62 165 86 1 0.61 DAAs 22.1 -
Kogiso 2019111 HA EEE g 50 65 304 96 3 1 DAAs 255 20.5
Lashen 201912) Bk EIEE Bl 66.7) 56.1 342 93.6 26 7.6 EOT 15.0 10.6

Mun 20194 *H FmErE 2 - - 33,876 - 991 293 DAAs 18.2 -
Pifiero 201971 #7369 ArEME 2 477 58 1400 96.9 30 2.14 DAAs 16.0 7.9
Rinaldi 20194 7&K HErE 2 551 67 985 98.2 35 3.55 EOT 12.0 -
Watanabe 201951 HA EEiE 2l 464 65.3 1212 96.9 35 2.89 EOT 18 -
Abe 2019153 HA EEiE 2 48 65 1068 100 39 3.65 EOT 43.0 -
Buonomo 2020054 & A niErE 2 486 69 323 95.5 11 341 EOT 10.0 11.0
Chan 202051 BFE  EEiE 2l 758 56 128 96.9 7 5.5 DAAs 238 13.0
Hassany 2020070 12 )% mOEYE 2 5540 581 350 94 27 7.71 DAAs 24.0 -
Kanwal 202005 S| EEiE 2 965 61.6 18076 100 544 3.01 EOT 34.8 -
Sangiovanni 2020162 7 A F) AUEEYE 2 59 65 1161 96 48 4.13 DAAs 17.0 42
Shiha 20201631 Bk AEEYE 2l 524 - 2372 100 109 46 DAAs 236 -
Tani 202019%] HA EEiE 2 501 68 1088 100 26 2.39 EOT 13.8 -
Tayyab 202001 [EEHRIH  RfHETE 2l 488 50 662 91.9 42 6.34 EOT 12.0 7.0
Hamoir 202109 HLFIR AUBEME  Edl 58 60.5 128 - 4 3.125 DAAs 13.0 12.0
Karbeyaz 202170 Hii+ EEE s 612 - 263 94.3 19 722 DAAs 492 -
Minami 202171 HA FmErE 2l 42 68 1,215 100 34 2.80 EOT 492 26.4
Muzica 20217 BHET  FifErt Ll 455 60 479 100 23 48 EOT 60.1 19.6
Ridziauskas 20210741 3755 EEiE Bl 60 56.3 70 100 4 5.7 EOT 3.0 -
Azofra 2021750 PEHESF EEE 2 599 0 572 506 100 5 0.99 DAAs 33.7 29.4

Caviglia 20227 & AA EEE g 576 65 575 100 57 9.9 EOT 449 29.3
Ogawa 202252 HA AEEYE 2l - - 1760 100 86 4.89 DAAs 420 -

Salgado 20221%1  H&pEf EIEE gl 343 56.2 108 - 8 74 EOT 12.0 3.0

Tada 2022184 HA EEE 2 407 69.5 1070 100 54 5 BL 159 -

Yoo 2022883 ik AEEYE 2l - - 91 100 5 5.5 DAAs 12.0 8.0

Hong 2023156 i EIEE A 393 59.1 873 100 44 5.04 EOT 444 -

Leal 2023087 Rl AUEEYE Zdl 405 60 1075 97.4 51 47 DAAs 403 17.9
HCC: HF4ifiusE (hepatocellular carcinoma) ; SVR: FFEiEi%~ M % (Sustained virological response) ; DAAs: H4fi DAAs ifJ7; EOT: H

YU REZIWDIRTT SR AN 1] A

BL: %:£k; notavailable: AW,
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®2 PAMRBEERERUBRZHYIET BEITHARRES & HIHFIE

. W
SVR BTFs e P . TS LR SN

P ERURE)

i EZ%x W WE B (%) PR st SVRNR o e () STRE %Z“%ﬁﬁuﬁ FATAJRt )

e SN Uh

(D)
ggggﬁé % AErE 2l 78 62 189 148 41 919 DAAs 202 24 129 - -
A%ﬁsgz pea | HEME 2l 85 61 13 8 5 100 DAAs 213 1 77 - 165
Aggpsmcgf L LR RiEEE 2o 82 61 314 248 66 968 DAAs >12 7 22 67 703
Conti 20161 b 17 ¢ S 1 i e S - 59 53 6 8.8 EOT 6 17 288 125 -
Reig 2016141 FaYEF HEME 2l 69 663 58 - - 975 DAAs 57 16 276 112 35
Bielen 2017013 el EEE 2 627 59 40 - - 944 EOT 6 6 15 33 -
Cabibbo 201706 = AR HOREME 2l 601 704 143 - - 9 DAAs 87 29 203 11 -
Ida 20177 HA EEE L 46 7 26 - - 100 EOT 15 12 462 4.1 -
Tkeda 20170'8! HA FIEHE B 60 71 177 155 - 896 DAAs 207 61 345 55 -
Virlogeux 201724 I EEiE L 76 62 23 2 1 9 DAAs 357 11 478 72 13
Ogawa 201751 HA HEEYE 2 533 74 152 152 0 100 EOT 17 26 171 144 -
El Kassas 2018241 E2YSd HEME L 66 56.7 53 - - 774 DAAs 16 20 377 - -
Flisiak 201827 W HEME 2l S5 55 10 - - - EOT 24 3030 - -

Hassany 20181 Bk AEME 2o 677 603 62 4 22 645 DAAs 12 26 419 94
Masetti 20185 2L [mEE 2l 676 67 102 - - 956 EOT 173 41 39 - 8.1
Ooka 201852 HA HiEYE 2l 40 658 95 - - 979 EOT 181 24 252 23

Degasperi 201958 R A G A L VI 7) 72 60 - 97 DAAs 25 20 333 -
Idilman 201940 HHIH g 2 60 65 35 - - 8 DAAs 221 17 486 - 6
Kogiso 2019111 EEN EEE e 71 69 45 - - 9 DAAs 259 15 33 163 116
Lashen 201912 E2ySd FEEE g 92 56 50 50 0 100 EOT 15 14 28 5.18 45
Nagaoki 2019% EEN e B 658 73 38 33 5 88 - 3 13 34 - -
Nakano 201911 FA AEME 2l 586 749 459 459 0 100 DAAs 294 217 472 - 34
Kinoshita 201941 FA I 7 A £ V) 744 147 13512 92 DAAs 216 80 544 - -
Preda2019%  Z IRV} FIEE R 59.1 64 2 - - 875 DAAs 4 6 272 23 24
Singal 201950 SEEFINER  mEHE 2 704 624 304 - - 818 DAAs 104 128 421 58 132
Zou 201932 ESE] EEE 2 989 66.6 264 - - 92 DAAs 233 69 261 309 122
Chan 202053 JHERFIE EEiE - 2l 80 58 10 9 1 9 DAAs 238 5 50 3 88
Guarino 202050 & A HEM: 2l 644 672 101 92 9 91.1 DAAs 317 31 307 10.1 -
Kuo 20205 i FEE L 639 659 82 - - 100 DAAs <12 22 268 307 -
Lin 202001 i L A 517 69.6 35 - - 933 DAAs 20 13 371 24 21
Miuma 2020011 S EEE AL 524 74 17 17 0 100 BL >6 8 471 86 372
Sangiovanni 202002 AR HEME  Zhh 69 73 124 118 6 95 DAAs 16 40 323 11 77
Tanaka 202014 HA FEE B 786 69 28 - - 100 DAAs 222 7 25 - 232
Ahn 2021167 HHE EEE 2 67 692 100 88 12 88 DAAs 158 37 37 - -
Chen 2021681 hE B AEEEE L 393 70.7 107 104 3 972 DAAs 269 33 308 82 92
Hamoir 202161 Eeilin) HWEME fn 58 60.5 15 - - - DAAs 13 2 133 - 12
Ochi 20217 K FEE i 554 71 56 56 0 100 - 40 19 339 56 -
Tani 20217 S FEE 2l 638 755 130 - - - EOT 4 8 68 - -
Chen 20227 i gL AL 542 652 48 48 0 100 EOT 196 5 104 412 -
Elbaz 20221 B EEdE  ZHul 837 538 523 438 85 837 DAAs 398 105 20.1 - 287
Kuromatsu 202280 A EEE  ZHul 586 71 70 70 0 100 DAAs 578 29 414 12 -
Ogawa 20221811 HA EEiE 2l 552 74 326 326 0 100 EOT 324 171 525 144 -

SVR: FFER#N % (Sustained virological response) ; NR: JoW%F (Noresponse) ; DAAs: JF4hi DAAs JRYT; EOT: EELHURTEAWIG
JTEE RN A] 5 BL: ZE4k; notavailable: AATH.
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32 MempasEey K A%

BET25 o, - FE A e R A 260 3% (95% EAE
XTH] 3%-4%) , SRR (P=93.5%) (K2) . I
AT RN, HITRE T RA B 50 A0 (Bl A Z A 5T e -4
Jges & AE A A THEARIL (3%vs3%, p=0.68) , FfiHT
[F /N F 8K F 12 A H BT A A5 T E WA
(3%vs3%, p=0.81) (&SI F1FE S2) . #Rif, AFEIK
Wil (14 JF A0 e R A AT AR 22 57 o RN A2 (R Al e
AN 6% (95%EAE X TH] 4%-9%) » KEEIHT TN 5%
(95%BEXIH] 2%-9%) , WMHHFFA 3% (95%HE 5
X [H] 3%-4% ) » KT 5 3%(95% B {5 X [H] 3%-4%) s
FEIRF TN 3% (95%EAFE XA 2%-3%) o AEPMAIREE

PN FFEm e & A= R A i (p<0.043) (] S3) . 7EFTH
WA, PEJIAT 50%, TG D E R,

7 T TE LU T e BARTUR R AR T R E S
P2 %2 TP F R 9T BUR R T B B A s kAR
20213437.707085) (% 3) ., 4 G 2B RN, #
T HBEPR B AR NEE ST TIRIRIT R
2 B A0 M et R A 2R T J 3 2 S 202781 1 T A
RO, S TIERITHIL, B2 BEPUnEamh
I7 1 S A s AR R RSN, R S XU oA
6.62 (95%EfE X[ 2.01-21.84, p=0.002) 7%, 2 TR 7T
SR, SRBITEEHE, B2 EREPUREAWIRTT
(1 58 T AT e 2B 2 25 BRI A7),

Yo

study (year) ES (95% CI) Weight
Conti (2016) —— 0.03 (0.01, 0.05) 1.62
Bielen (2017) - | 0.01 (0.00, 0.02) 247
Ida (2017) ——— 0.07 (0.01, 0.12) 0.37
Kanwal (2017) & ! 0.01 (0.01,0.01) 315
Kobayashi (2017) _—— 0.03 (-0.01, 0.06) 0.80
Nagaoki (2017) —t— 0.05 (0.01, 0.08) 0.90
Ogata (2017) 0: 0.02 (0.01, 0.03) 21
Ravi ( 2017) '—0— 0.09 (0.02, 0.16) 0.26
Ogawa (2017) < 0.01 (0.01, 0.02) 294
Calvaruso (2018) * 0.03 (0.03, 0.04) 279
Flisiak (2018) —— 0.02 (0.00, 0.04) 1.64
Kuflinec (2018) —— 0.05 (0.01, 0.08) 0.87
Masetti (2018) | == 0,06 (0,04, 0.07) 2,09
Ooka (2018) + 0.02 (0.01, 0.03) 253
Romano (2018) * 0.01 (0.01,0.02) 3.07
Singer (2018) & 0.01(0.01, 0.02) 315
Akuta (2019) * 0.02 (0.02, 0.03) 287
Aziz (2019) - 0.03 (0.01, 0.05) 1.61
Carrat (2019) & 0.03 (0.02, 0.03) 3.07
Degasperi (2019) I-.- 0.06 (0.04, 0.08) 1.64
Ide (2019) * 0.03 (0.02, 0.03) 289
Idilman (2019) » i 0.01 (-0.01, 0.02) 239
Kogiso (2019) - 0.01 (-0.00, 0.02) 2.46
Lashen (2019) | —— 0.08 (0.05, 0.10) 1.12
Mun (2019) L 3 0.03 (0.03, 0.03) 3.14
Pifiero (2019) & 0.02 (0.01, 0.03) 2.79
Rinaldi (2019) - 0.04(0.02, 0.05) 241
Watanabe (2019) & 0.03 (0.02, 0.04) 2.62
Abe (2019) - 0.04 (0.03, 0.05) 244
Buonomo (2020) —p— 0.03 (0.01, 0.05) 1.66
Chan (2020) —_—— 0.05 (0.02, 0.09) 0.69
Hassany (2020) | —— 0.08 (0.05, 0.11) 1.12
Kanwal (2020) 0.03 (0.03, 0.03) 312
Sangiovanni (2020) N 0.04 (0.03, 0.05) 242
Shiha ( 2020) IQ 0.05 (0.04, 0.05) 272
Tani (2020) * 0.02 (0.01, 0.03) 2.66
Tayyab (2020) | == 0.06 (0.04, 0.08) 1.76
Hamoir (2021) —— 0.03 (0.00, 0.06) 1.02
Karbeyaz (2021) |+ 0.07 (0.04, 0.10) 0.97
Minami ( 2021) * 0.03 (0.02, 0.04) 2.64
Muzica (2021) - 0.05 (0.03, 0.07) 1.71
Ridziauskas (2021) 0.06 (0.00, 0.11) 0.40
Azofia (2021) 1 0.01 (0.00, 0.02) 2.70
Caviglia (2022) | 0.10 (0.07, 0.12) 1.32
Ogawa ( 2022) e 0.05 (0.04, 0.06) 256
Salgado (2022) —_— 0.07 (0.02, 0.12) 0.47
Tada (2022) :-‘- 0.05 (0.04, 0.06) 226
Yoo (2022) —IQ— 0.05 (0.01, 0.10) 0.52
Hong (2023) e 0.05 (0.04, 0.06) 212
Leal (2023) 0.05 (0.03, 0.06) 230
Overall, DL (I' = 93.5%, p = 0.000) 0.03 (0.03,0.04)  100.00
| |
-2 0 2
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%
study design and study (year) ES (95% CI) Weight
Retrospective
Bielen (2017) 0.01(0.00,002) 257
Ida (2017) 0.07 (0.01,0.12) 0.38
Kanwal (2017) 0.01 (0.01,0.01) 328
Kobayashi (2017) 0.03(-0.01,006) 084
Nagaoki (2017) 0.05 (0.01, 0.08) 0.94
Ogata (2017) 0.02 (0.01,0.03) 2.89
Ravi (2017) 0.09(0.02,016) 027
Kuftinec (2018) 0.05(0.01,008) 090
Masetti (2018) 0.06 (0.04, 0.07) 218
Singer (2018) 0.01 (0.01, 0.02) 328
Akuta (2019) 0.02 (0.02, 0.03) 299
Aziz (2019) 0.03 (0.01, 0.05) 168
Degasperl (2019) 0.06 (0.04, 0.08) 1.M
Kaogiso (2019) 0.01 (-0.00, 0.02) 2.56
Lashen (2019) 0.08 (0.05, 0.10) 1.16
Mun (2019) 0.03 (0.03, 0.03) 3.27
\Watanabe (2019) 0.03(0.02, 0.04) 273
Abe (2019) 0.04 (0.03, 0.05) 2.55
Chan (2020) 0.05(0.02, 0.09) 0.72
Kanwal (2020) 0.03 (0.03, 0.03) 3.25
Tani (2020) 0.02 (0.01,0.03) 277
Karbeyaz (2021) 0.07 (0.04, 0.10) 1.01
Minami (2021) 0.03(0.02,004) 275
Ridziauskas (2021) 0.06 (0.00, 0.11) 0.42
Azofra (2021) 0.01 (0.00, 0.02) 2.81
Caviglia (2022) 0.10(0.07,0.12) 1.38
Salgado (2022) 0.07 (0.02,0.12) 0.49
Tada (2022) 0.05 (0.04, 0.06) 235
Hong (2023) . 0.05 (0.04, 0.08) 221
Subgroup, DL (I = 94.8%, p = 0.000) 0.03(0.03,004) 5634
Prospective
Ogawa (2017) 0.01 (0.01,0.02) 3.06
Calvaruso (2018) 0.03 (0.03, 0.04) 29
Flisiak (2018) 0.02(0.00,004) 1.71
Ooka (2018) 0.02 (0.01,0.03) 2863
Romano (2018) 0.01(0.01,002) 318
Carrat (2019) 0.03 (0.02, 0.03) 3.20
Ide (2019) 0.03 (0.02,0.03) 3.01
Pifero (2019) 0.02 (0.01, 0.03) 29
Rinaldi (2019) 0.04 (0.02, 0.05) 2.5
Buonomo (2020) 0.03 (0.01, 0.05) 1.73
Hassany (2020) 0.08 (0.05, 0.11) 117
Sanglovanni (2020) 0.04(0.03,005) 253
Shiha (2020) 0.05(0.04, 0.05) 283
Tayyab (2020) 0.06 (0.04, 0.08) 1.83
Hamoir (2021) 0.03 (0.00, 0.06) 1.06
Muzica (2021) 0.05 (0.03, 0.07) 1.78
Ogawa (2022) 0.05 (0.04, 0.06) 267
Yoo (2022) 0.05(0.01,0.10) 0.54
Leal (2023) 0.05 (0.03, 0.06) 2.40
Subgroup, DL (I = 89.1%, p = 0.000) 0.03(0.03,0.04) 4366
Heterogeneity between groups: p = 0.683
Overall, DL (I' = 93.7%, p = 0.000) 0.03(0.03,0.04) 100.00

|
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%
time and study (year) ES (95% CI) Weight
Less than 12 months
Conti (2016) 0.03(0.01, 0.05) 162
Biglen (2017) 0.01 (0.00, 0.02) 247
Ravi (2017) 0.09 (0.02, 0.16) 0.26
Flisiak (2018) 0.02 (0.00, 0.04) 164
Kuftinec (2018) 0.05(0.01,008) 087
Romana (2018) 0.01(0.01, 0.02) 307
Aziz (2019) 0.03(0.01, 0.05) 161
Rinaldi (2019) 0.04 (0.02, 0.05) 24
Buonomao (2020) 0.03(0.01, 0.05) 1.66
Tayyab (2020) 0.06 (0.04, 0.08) 1.76
Ridziauskas (2021) 006 (0.00,0.11)  0.40
Salgado (2022) 0.07(0.02,0.12) 047
Subgroup, DL (I = 80.9%. p = 0.000) 0.03(0.02,005) 1823
Greater than 12 months
Ida (2017) 0.07 (0.01,0.12) 037
Kanwal (2017) 0.01 (0.01, 0.01) 315
Kobayashi (2017) 0.03(-0.01,0.06) 080
Magaoki (2017) 0.05(0.01,008 090
Ogata (2017) 0.02(0.01,003) 277
Ogawa (2017) 0.01(0.01, 0.02) 294
Calvaruso (2018) 0.03(0.03, 0.04) 279
Masetti (2018) 0.06 (0.04, 0.07) 209
Ooka (2018) 0.02 (0.01, 0.03) 253
Singer (2018) 0.01(0.01,002) 315
Akuta (2019) 0.02(0.02,003) 287
Carrat (2019) 0.03 (0.02, 0.03) 307
Degasperi (2019) 0.06 (0.04, 0.08) 1.64
Ide (2019) 0.03 (0.02, 0.03) 289
Idilman (2019) 0.01(-001,002) 239
Kogiso (2019) 0.01(-0.00,0.02) 246
Lashen (2019) 0.08(0.05,0.10) 112
Mun (2019) 0.03 (0.03, 0.03) 314
Pifiero (2019) 0.02 (0.01, 0.03) 279
Watanabe (2019) 0.03 (0.02, 0.04) 262
Abe (2019) 0.04 (0.03, 0.05) 244
Chan (2020) 0.05 (0.02, 0.09) 0.69
Hassany (2020) 0.08 (0.05,0.11) 1.12
Kanwal (2020) 0.03(0.03,0.03) 312
Sangiovanni (2020) 0.04 (0.03, 0.05) 242
Shiha (2020) 0.05 (0.04, 0.05) 272
Tani (2020) 0.02 (0.01,0.03) 266
Hamuoir (2021) 0.03 (0.00, 0.06) 1.02
Karbeyaz (2021) 0.07 (0.04,0.10) 0.97
Minami (2021) 0.03(0.02, 0.04) 264
Muzica (2021) 0.05 (0.03,0.07) 171
Azofra (2021) 0.01 (0.00, 0.02) 270
Caviglia (2022) 0.10 (0.07,0.12) 132
Ogawa (2022) 0.05 (0.04, 0.06) 256
Tada (2022) 0.05 (0.04, 0.06) 226
Yoo (2022) 0.05 (0.01, 0.10) 0.52
Hong (2023) 0.05 (0.04, 0.06) 212
Leal (2023) 0.05 (0.03, 0.08) 2.30
Subgroup, DL (I = 94.6%, p = 0.000) 0.03(0.03,0.04) 8177
Heterogeneity between groups: p = 0.810
Overall, DL (I° = 93.5%, p = 0.000) ‘ 0.03 (0.03,0.04) 100.00

I
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%
group and study (year) ES (95% CI) Weight
Europe

Conti (2016) + 0.03 (0.01,0.05) 1.62
Biclen (2017) L. 0.01 (0.00, 0.02) 247
Calvaruso (2018) ‘ (L03 (0,03, 0.04) 2,79
Flisiak (2018) = < 0.02 (0.00, 0.04) 1.64
Masctti (2018) 19 0.06 (0.04, 0.07) 2.09
Romano (2018) & 0.01 (0.01, 0.02) 3.07
Carrat (2019) 0.03 (0.02, 0.03) 3.07
Degasperi (2019) 0.06 (0.04, 0.08) 1.64
Rinaldi (2019) ‘ 0.04 (0.02, 0.05) 2.41
Buonomo (2020} -~ 0.03 (0.01, 0.05) 1.66
Sangiovanni (2020) [ J 0.04 (0.03, 0.05) 2.42
Hamoir (2021) + 0,03 (0.00, 0.06) 1.02
Muzica (2021) 0,05 (0.03, 0.07) 171
Ridziauskas (2021) —ﬁ— 0.06 (0.00, 0.11) 0.40
Azofra (2021) P 0.01 (0.00, 0.02) 2.70
Caviglia (2022) - 010 (0.07,0.12) 132

Subgroup, DL (I = 89.2%, p = 0.000) 0,03 (0.03,0.04) 203

_0-—

Asia
1da (2017) —l—-.— 0,07 (0.01,0.12) 037
Kobayashi (2017) -+ 0.03 (-0.01, 0.06) 0.80
Nagaoki (2017) =l 0.05 (0.01, 0.08) 0.90
Ogata (2017) & 0.02 (0.01,0.03) 277
Ogawa (2017) |Q| 0.01 (0.01,0.02) 2.94
Ooka (2018) 0.02 (0.01, 0.03) 233
Akuta (2019) 0.02 (0.02, 0.03) 247
Aziz (2019) + 0.03 (0.01,0.05) 1.61
Ide (2019) 4 0.03 (0.02, 0.03) 2.80
Idilman (2019) 1 0.01 (-0.01,002) 239
Kogiso (2019) 0.01 (-0.00,0.02) 246
Watanabe (2019) 0.03 (0.02, 0.04) 2.62
Abe (2019) 0.04 (0.03, 0.05) 2.44
Tani (2020) 0.02 (0.01, 0.03) 2.66
ayvab (2020) 6 (0,04, 0.08) T6
Tayyab (2020 1 0.06 (0.04, 0.08 1.7
Karbeyaz (2021) | —p— 0.07 (0.04, 0.10) 0.97
Minami (2021) * 0.03 (0.02, 0.04) 2.64
Ogawa (2022) I‘ 0,05 (0.04, 0.06) 2.56
Tada (2022) L 2 0.05 (0.04, 0.06) 2.26
Yoo (2022) —|-.— 0.05 (0.01,0.10) 052
Hong (2023) - 0.05 (0.04,0.06) 212
Subgroup. DL (I = 83.5%, p = 0.000) L3 0.03(0.03,004) 4308
. |
America 1
Kanwal (2017) 0.01 (0,01, 0.001) 315
Ravi (2017) N T — 0.09(0.02.0.16) 026
Kuflinee (2018) i 0.05 (0.01, 0.08) 0.87
Singer (2018) &1 0.01 (0.01,0.02) 315
Mun (2019) 2 0.03 (0.03,0.03) 314
Pifiero (2019) 0.02 (0.01,0.03) 2.79
Kanwal (2020) 0.03 (0.03, 0.03) 312
Salgado (2022) 0.07 (0.02,0.12) 047
Leal (2023) & 0.05 (0.03,0.06) 230
Subgroup, DL (I = 97.8%, p = 0.000) ° 0.03 (0,02, 0.03) 19.25
I
Africa |
Lashen (2019) 0.08 (0.0, 0.10) 112
Hassany (2020) | 0.0% (0.05, 0.11) 112
Shiha (2020) |’ 0.05 (0.04, 0.05) 272
Subgroup, DL (I' = 74.3%, p = 0.020) <> 0.06 (0.04, 0.09)
|
Oceania I
Chan (2020) 0.05 (0.02, 0.09) 0.69
Subgroup, DL (I = 0.0%, p=.) 0.05 (0.02, 0.09) 0.69
1
Heterogeneity between groups: p = 0.043
Overall, DL (I = 93.5%, p = 0.000) 0,03 (0.03,0.04) 100,00

2 0 2
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®3 BRI RARRE & RV RAFE

T4l

BEH KA AL

fen

Singer 201854 LE  EREEGUABHWIGT HRIEZIBIT

Carrat 201957 k[ R BELEGURZHDIRIT 5 AREZIRIT

Kobayashi 20170 HA 22 EEGUR R AR SRZTINRIRT

Nagaoki 201721 HA #2HEGUASRAMIBT 52 TINRIAT

Karbeyaz 20217 Hiit: R EETURHHYIGT SEZ TIRT

Minami 20217 HA X BEEGUREAYWIRIT 5SEZ THRT

Yoo 20221 WhE 2 EEFURBAMIGT SERZTINFET

R HEDUR T AMIGIT SAREZIBTIEE T, K

30785/137502 AEZ43 514 1.18vs.0.64/100 A + F CR:IE A% =084,

95%E {5 X1 0.73-0.96)

B2 HEIUR S AWIRIT SRR BT R, KA
73442551 415 1.4v8.0.56/100 A - A (RIER HE=0.66, 95%
BEASXE: 0.46-0.93)
P HEPURBAMIRT SER2TRERITIEE S,
77/528 4RI AR FARAL GRS IE XU Hi=0.529, 95% 1% X [A]
0.110-2.544, P=0.363)
B2 HEDURSAMIRT S B2 TIRBT N ESE D,
R RHERDHA 4.5%vs.5.3% (P=0.616 1 P=0.525)

BXHEVREAIRT 5B TR RT RS,
263/243  REZFHN 7.2%vs.T.4% B IE K H=6.62, BIFIX 1A
2.01-21.84, P=0.002)
B2 HESURBAMIRT SEZTRERTIES S,
1215/840  RAFI AN 2.8%vs.4.9% GRZIERK LE=1.19, 95%E (5
X[E: 0.61-2.33)
P HEPUR BT SERZTRERITIEE S,

KEZRDHN 5.5%vs.5.4%

91/91

33 HmiaRey A RE

A IR 2R N 32% (95%E 15 X 8] 26%-
38%) , SRS (12=96.5%) (K 3) . WA
w, TR T A A I A0 B A BA S 5 P 4 e 2
RRINHIN 25%H1 36% (p=0.064) (& S4) . [T
&) /N F 8Ok T 124N 3 FIBE 78 1 P40 e 5K & IRkt
fHAIE (32%vs30%, p=0.69) (I&S5) o KKK AT
P 52 R e AR, WOMBIE 2N 25%(95% BAS [X 8] 17%-
33%) , AEMBTTE N 31% (95% B 15 X 18] 19%-43%) ,
FINTTEN 34% (95%EAFIX ] 18%-50%) , HHHF
N 37% (95% B A5 X 0] 30%-44%) , KEEMBFFR A
50% (95% B A5 X H] 19%-81%) (p=0.152) (& S6) -
TEFTA WAL R, PAETIR T 50%, RAEERZE 7
A

12 Wit 7L LR 1 He 52 EAUR 8 4R I
5 ﬂi/ﬁﬁ%%‘ E@E{émﬂ@ﬁ EET%‘{R‘[B,MAS,SO,S%&,64,73,78,80]

(R4 . 5 WA ZARS RN, #2EEUR
BEADIGTT MR 5 ARG T B T 40 e R T
NI o T WU T R IS B DU B 2R T I
I g B e R PRIK. 7R 6 RS B R AR R
B f 95% B G X MBEFirh, 2 HEbURsE4ia
7B G IE R R AR TR IR IT B (LU
0.49, 95%EfE[X 18] 0.27-0.88) (& S7) . 4 WiHFF Lk
BT B HEPURTEAYRIT N B E ST RS
I PR S TR P20 s 2 R A VL (44463981 (3% 4) o 3 T
W IE s 2L ) S A e SR R 22 5% 1 BRI 7 o
ez BEPUR TR AMIGT I EE AR E KR B E
FEAR.

3.4 FHRIE A R E At

K2 BT 50 BAE 0 BA AR 3 14 A0 2 5 1 o 7
o IR, B FE RS [AIAFAE 7 B A, AN S IR R 4G
KPS [R] 5 B3040 e A B R AR AEAE 25 57 7
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JF 2 e S AR T, AR LS 52 42 SR Ak 2B 0T 06 EL R
PO BE 2507 (RIS TR BE A7 £ 57 o 1, X5 T4
JE R R 2K o AN IR 22 B0 7T, JE 182 A2
JE R AR R R IE, ORI BRI 7E A N AEAE T
S5l o XS, LI R SIZ B P RT BEA A2 M I A A2 R 0L

study (year)

ANRS C0O22 HEPATHER (2016)
ARNS COI12 CirVir (2016)
ARNS CO23 CUPILT (2016)
Conti (2016)

Reig (2016)

Bielen (2017)
Cabibbo (2017)

Ida (2017)

lkeda (2017)
Virlogeux (2017)
QOgawa (2017)
Kassas (2018)
Flisiak (2018)
Hassany (2018)
Masetti (2018)
Ooka (2018)
Degasperi (2019)
Idilman (2019)
Kogiso (2019)
Lashen (2019)
Nagaoki (2019)
Nakano (2019)
Kinoshita (2019)
Preda (2019)

Singal (2019)

Zou (2019)

Chan (2020)
Guarino (2020)
Kuo (2020)

Lin (2020)

Miuma (2020)
Sangiovanni (2020)
Tanaka (2020)

Ahn (2021)

Chen (2021)
Hamoir (2021)

Ochi (2021)

Tani (2021)

Chen (2022)

Elbaz (2022)
Kuromatsu (2022)
Ogawa (2022)
Overall, DL (I’ = 96.5%, p = 0.000)

BeAh, K2 O 5 5 B R T IE SR B S 4 e 1
KA IR, KRBT LTS . 54k, o
TFF 5 B 77 IR (B30 B LE SR DT AR 0 o AT 5 AN
T 25 TR B A A, R 000 B PPl 1) T
iR WLZ S1 F1F S2,

%

|
-1

ES (95% CI) Weight
= 0.13 (0.08, 0.17) 2.61
-1+ | 0.08 (—0.07,0.22) 231
» : 0.02 (0.01, 0.04) 2.65
—— 0.29 (0.17, 0.40) 242
—r— 0.28 (0.16, 0.39) 242
—_ ! 0.15 (0.04, 0.26) 2.44
- : 0.20 (0.14, 0.27) 2.57
_—— 0.46 (0.27, 0.65) 2.10
- 0.34 (0.27,0.41) 2.56
. cm 0.48 (0.27, 0.68) 2.04
- : 0.17(0.11,0.23) 2.58
- 0.38 (0.25,0.51) 2.36
el 0.30 (0.02, 0.58) 1.68
e 0.42 (0.30, 0.54) 2.39
:—0— 0.40 (0.31, 0.50) 249
- 0.25(0.17, 0.34) 251
—— 0.33 (0.21, 0.45) 241
—— 0.49 (0.32, 0.65) 2.22
—+— 0.33 (0.20, 0.47) 2.34
—r 0.28 (0.16, 0.40) 2.39
—— 0.34 (0.19, 0.49) 2.28
I 0.47 (0.43, 0.52) 2.61
: - 0.54 (0.46, 0.62) 2.53
—r— 0.27 (0.09, 0.46) 2.13
| - 0.42 (0.37, 0.48) 2.59
o 0.26 (0.21,0.31) 2.60
:—0— 0.50 (0.19, 0.81) 1.58
- 0.31 (0.22, 0.40) 2.51
—= 0.27 (0.17, 0.36) 2.49
—l— 0.37(0.21, 0.53) 2.24
:—0— 0.47 (0.23,0.71) 1.89
—— 0.32 (0.24, 0.40) 253
—_— 0.25 (0.09, 0.41) 2.24
—— 0.37 (0.28, 0.46) 2.49
-+- 0.31(0.22, 0.40) 2.51
-+ 0.13 (-0.04, 0.31) 2.19
— 0.34 (0.22, 0.46) 2.39
: - 0.64 (0.56, 0.72) 253
- 0.10 (0.02, 0.19) 252
+ 0.20 (0.17,0.24) 2.63
—— 0.41 (0.30, 0.53) 242
- 0.52 (0.47, 0.58) 2.60
¢ 0.32 (0.26, 0.38) 100.00

|
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study design and study (year)

Prospective

ANRS C022 HEPATHER (2016)
ARNS CO12 Cirvir (2016)
ARNS CO023 CUPILT (2016)
Reig (2016)

Cabibbo (2017)

Ogawa (2017)

Kassas (2018)

Flisiak (2018)

Hassany (2018)

QOoka (2018)

Nakano (2019)

Guarino (2020)

Sangiovanni (2020)
Hamoir (2021)

Subgroup, DL (I° = 97.2%, p = 0.000)

Retrospective
Bielen (2017)
Ida (2017)

lkeda (2017)
Virlogeux (2017)
Masetti (2018)
Degasperi (2019)
Kogiso (2019)
Lashen (2019)
Nagaoki (2019)
Kinoshita (2019)
Preda (2019)
Singal (2019)
Zou (2019)
Chan (2020)
Kuo (2020)

Lin (2020)
Miuma (2020)
Tanaka (2020)
Ahn (2021)

QOchi (2021)

Tani (2021)
Chen (2022)
Elbaz (2022)
Kuromatsu (2022)
Ogawa (2022)

Subgroup, DL (I° = 90.5%, p = 0.000)

Heterogeneity between groups: p = 0.064

Overall, DL (I = 96.7%, p = 0.000)

e

A

ot

tHh

o}

+;§}+*{

0:+
b

00

't

ES (95% CI)

0.13(0.08, 0.17)
0.08 (-0.07, 0.22)
0.02 (0.01, 0.04)
0.28 (0.16, 0.39)
0.20 (0.14, 0.27)
0.17 (0.11,0.23)
0.38 (0.25, 0.51)
0.30 (0.02, 0.58)
0.42 (0.30, 0.54)
0.25(0.17, 0.34)
0.47 (0.43, 0.52)
0.31(0.22, 0.40)
0.32 (0.24, 0.40)
0.13(-0.04, 0.31)
0.25(0.14, 0.35)

0.15 (0.04, 0.26)
0.46 (0.27, 0.65)
0.34 (0.27, 0.41)
0.48 (0.27, 0.68)
0.40 (0.31, 0.50)
0.33(0.21, 0.45)
0.33 (0.20, 0.47)
0.28 (0.16, 0.40)
0.34 (0.19, 0.49)
054 (0.46, 0.62)
0.27 (0.09, 0.46)
042 (0.37, 0.48)
0.26 (0.21, 0.31)
050 (0.19, 0.81)
0.27 (0.17, 0.36)
0.37 (0.21, 0.53)
0.47 (0.23, 0.71)
0.25(0.09, 0.41)
0.37 (0.28, 0.46)
0.34 (0.22, 0.46)
064 (0.56, 0.72)
0.10 (0.02, 0.19)
0.20 (0.17, 0.24)
0.41(0.30, 0.53)
052 (0.47, 0.58)
0.36 (0.30, 0.42)

0.32(0.25,0.38)

%

Weight

2.81
2.49
2.84
261
2107
2.78
2.55
1.82
2.58
2.7
2.81
270
272
2.36
36.54

2.63
2.27
2.76
2.2
268
2.59
2.52
2.57
2.46
273
2.30
279
279
1.7
268
242
2.05
242
2.68
257
272
2M
283
2.61
279
63.46

100.00

|
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time and study (year)

Greater than 12 months
ANRS CO22 HEPATHER (2016)
ARNS CO12 CirVir (2016)
ARNS CO23 CUPILT (2016)
Ida (2017)

Ikeda (2017)

Virlogeux (2017)

Ogawa (2017)

Kassas (2018)

Flisiak (2018)

Masetti (2018)

Ocka (2018)

Degasperi (2019)

Idilman (2019)

Kogiso (2019)

Lashen (2019)

Nagaoki (2019)

Nakano (2019)

Kinoshita (2019)

Preda (2019)

Zou (2019)

Chan (2020)

Guarino (2020)

Lin (2020)

Sangiovanni (2020)
Tanaka (2020)

Ahn (2021)

Chen (2021)

Hamoir (2021)

Ochi (2021)

Tani (2021)

Chen (2022)

Elbaz (2022)

Kuromatsu (2022)

Ogawa (2022)

Subgroup, DL (I = 96.9%, p = 0.000)

Less than 12 months

Conti (2016)

Reig (2016)

Bielen (2017)

Cabibbo (2017)

Hassany (2018)

Singal (2019)

Kuo (2020)

Miuma (2020)

Subgroup, DL {I: = 82 3%, p = 0.000)

Heterogeneity between groups: p = 0.694

Overall, DL I:I2 =96.5%, p = 0.000)

**'h%*ﬁﬁﬂ{#&{

ot
=

_0_

o4 fi ’ {ffH— :

ES (95% ClI)

0.13 (0.08, 0.17)
0.08 (-0.07,0.22)
0.02 (0.01, 0.04)
0.46 (0.27, 0.65)
0.34(0.27. 0.41)
0.48 (0.27, 0.68)
0.17 (0.11,0.23)
0.38(0.25, 0.51)
0.30 (0.02, 0.58)
0.40 (0.31, 0.50)
0.25(0.17, 0.34)
0.33(0.21, 0.45)
0.49(0.32, 065)
0.33(0.20, 0.47)
0.28 (0.16, 0.40)
0.34 (0.19, 0.49)
0.47 (0.43,0.52)
054 (0.46, 062)
0.27 (0.09, 0.46)
0.26 (0.21, 0.31)
0.50 (0.19, 0.81)
0.31(0.22, 0.40)
0.37 (0.21,0.53)
0.32(0.24, 0.40)
0.25(0.09, 0.41)
0.37 (0.28, 0.46)
0.31(0.22, 0.40)
0.13(-0.04, 0.31)
0.34 (0.22, 0.46)
0.64(0.56,0.72)
0.10(0.02, 0.19)
0.20 (0.17,0.24)
0.41(0.30, 0.53)
052 (0.47, 0.58)
0.32(0.25,039)

0.29 (0.17, 0.40)
0.28 (0.16, 0.39)
0.15 (0.04, 0.26)
0.20 (0.14, 0.27)
0.42 (0.30, 0.54)
0.42 (0.37, 0.48)
0.27 (0.17, 0.36)
0.47 (0.23,0.71)
0.30 (0.22, 0.39)

0.32(0.26, 0.38)

%

Weight

2.61
23
2.65
210
2.56
2.04
2.58
2.36
168
2.49
2.51
2.41
222
2.34
239
228
261
253
213
260
1.58
2.51
2.24
253
224
249
2.51
219
2.39
253
2.52
2863
242
260
80.78

242
242
2.44
257
239
259
249
1.89
19.22

100.00
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%
group and study (year) ES (95% CI) Weight
Europe
ANRS CO22 HEPATHER (2016) < ! 0.13 (0.08,0.17) 261
ARNS COI2 CirVir (2016) - | 0.08 (—0.07, 0.22) 231
ARNS €023 CUPILT (2016) » 1 0.02 (0.01, 0.04) 2.65
Conti (2016) —— 0.29 (0.17, 0.40) 242
Reig (2016) —i— 0.28 (0.16, 0.39) 242
Biclen (2017) —— | 0.15 (0.04, 0.26) 244
Cabibbo (2017) - 0.20 (0.14,0.27) 2.57
Virlogeux (2017) -—— 0.48 (0.27,0.68) 2.04
Flisiak (2018) e f— 0.30 (0.02, 0.58) 1.68
Maselti (2018) 0.40 (0.31, 0.50) 249
Degasperi (2019) —g- 0.33 (0.21,0.45) 241
Preda (2019) —— 0.27 (0.09, 0.46) 213
Guarino (2020) 0.31(0.22,0.40) 2.51
Sangiovanni (2020) 0.32(0.24,0.40) 2,53
Hamoir (2021) e — 0.13 (-0.04,0.31) 2.19
Ochi (2021) —— 0.34 (0.22, 0.46) 239
Subgroup, DL (I' = 93.9%, p = 0.000) q 0.25(0.17,0.33) 37.78
Asia I
Ida (2017) B . ss 0.46 (0.27, 0.65) 2.10
Ikeda (2017) -»>- 0.34(0.27,0.41) 2.56
Ogawa (2017) - | 0.17(0.11,0.23) 2.58
Ooka (2018) = 0.25(0.17,0.34) 251
Idilman (2019) [l 0.49 (0.32,0.65) 222
Kogiso (2019) —e 0.33 (0.20, 0.47) 234
Nagaoki (2019) —— 0.34 (0.19, 0.49) 228
Nakano (2019) I L 0.47 (0.43,0.52) 2.61
Kinoshita (2019) | - 0.54 (0.46,0.62) 2.53
Kuo (2020) -.-l- 0.27 (0.17,0.36) 249
Lin (2020) —_—— 0.37(0.21,0.53) 224
Miuma (2020) —'—0— 0.47 (0.23,0.71) 1.89
Tanaka (2020) —QJ— 0.25 (0.09, 0.41) 224
Ahn (2021) Lo— 0.37 (0.28, 0.46) 249
Chen (2021) - 031 (0.22, 0.40) 251
Tani (2021) 1 - 0.64 (0.56, 0.72) 2.53
Chen (2022) - | 0.10 (0.02,0.19) 2.52
Kuromatsu (2022) ll-.— 0.41 (0.30,0.53) 242
Ogawa (2022) 1 - 0.52 (0.47, 0.58) 2.60
Subgroup, DL (I* = 91.2%, p = 0.000) < 0.37(0.30,0.44) 4568

I
Africa 1
Kassas (2018) + 0.38 (0.25,0.50) 2.36
Hassany (2018) e 0.42 (0.30, 0.54) 2.39
Lashen (2019) - 0.28 (0.16, 0.40) 2.39
Elbaz (2022) < 0.20(0.17,0.24) 2,63
Subgroup, DL (I' = 82.8%, p = 0.001) ¢ 0.31(0.19,0.43) 9.77
Amcrica !
Singal (2019) ! - 0.42 (0.37,0.48) 259
Zou (2019) -’ 0.26 (0.21,0.31) 2.60
Subgroup, DL (I° = 94.0%, p = 0.000) > 0.34 (0.18, 0.50) 5.19
1
Oceania |
Chan (2020) B — —— 0.50 (0.19, 0.81) 1.58
Subgroup, DL (I* = 0.0%, p = .) — 0.50 (0.19, 0.81) 1.58
Heterogeneity between groups: p = 0.152 |
Overall, DL (I' = 96.5%, p = 0.000) <> 0.32(0.26,0.38)  100.00
| |
- 0 1
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* 4 EELCERTAARRE S & R REFE

W S kvl BEHE SRFER
ANRS CO22 TR BB R AIIT SRR TINEE T, RERS)
HEPATHER 201613 LHE B HEPURESLAYNG T S R ERIR T 189/78 9 0.73vs.0.66/100 A-H CEZIEXEEEL 1.09, 95%E A5 XIE]
0.55-2.16, P=0.8) .
ARNS COL2 TR MBS R AIRIT SR ERITINE S T, KRBy
CirVir 20161 % B EAR ORI T 5 RERIRTT 13/66 Sy L11vs.1.73/100 A-F CRRIEMBLE 041, 95%EfE X
0.05-3.08, P=0.386) .
TR BB R AISIT SRR TINEE T, RERS
Virlogeux 2017241 PRES| e B URTEAYNRTT SARIEZIRT 23/45 G4 1.7vs.4.2/100 A\- A RZIERREEL 0.24, 95% &5 X [A] 0.10-
0.55, P<0.001) .
SRE: (EHZ B UR TR AT SRR T EE oy
Singal 2019!50! EEFMMER B EEPURTAIRIT S REEZIRT 304/489 N 42.1%vs.58.9% (KZIEREGEEL 0.90, 95%E(EIX[A] 0.70-
1.16) .
SRE: (R BRSNS AMIRTT SRR N EF oy
Kuo 20201 HpE B BB U R AT SR IRIT 82/160  HIA 26.8%vs.58.5% URZIERFELL 0.22; 95%E(FXE: 0.12-
042, P<0.001) .
T O M S Frr AV % AFI:pt o
Miuma 202001 kT R sy s ORI AR TR
_ , = SR AR BRI SRR EE R
. [60] o7 SR A - Par VAN
Lin 2020 i B BRI T SRR 60/47 B 37 1%vs 45.8% (P=0278) .
s . SRZ: (R B UREAMIRYT SRR B oy
[64] a2 SRR AT 5 A Ay
Tanaka 2020! HA S B UR R AIIRTT SR IBTT 28/28 Bk 25%vs 5% (P<0.00L) -
SRE: (EHZ B UR TR AR T SRR oy
Ochi 20211731 Y = P2 D UR TR AR T SR IRIT 56/112 514 36.7%vs.66.7% (XKLL 0.46; 95%EAFIXIA] 0.27-0.77;
P=0.003)
g B AT g L A0 P2 HAEUR B AR AN A e R R R RS T
Chen 2022178 HE B BB U R AT SR IRIT 48/104 SRR (PO.00L) -
) _ TR BB RIS T SR RTINS T, RAERy
7. 557, ) Ay FavaN VAN
Kuromatsu 20221* FA B HAEPUR A 4RI T 5 AR IRY T S6/56 o 11.5vs.16.5/100 A F (P=0.0026)
2P TR SR ZEMVA T 4H > % I 2 VAT Y
Preda 20196 WO BTEBRRAT SRR 2m *%;ﬁ‘ffmﬁ’ VT ANE RE R AT ARSI
L S Wi PEAY ICEL TR, 3 B Um e 2iia T A 5821
. [44] R 35 557, SR ZEA T e 2
Nagaoki 2019 HA B BEEPURBAYNET SEZTINRIRT 38/% BRI R E AR
_ . _ B2 BRI IR T L S 2 T BRI B A s
H : 32 52, i ) et VA s d3n A Ay
Kinoshita 20191461 HA S EARDURB AT SR TR 147/156 HREELEER (P043) .
AR TSRS S, e B UR TR 2R T 512 T
Kuo 202055 | PR HPPURTAYINT SR TIMERIRIT 8280 FIRITHIEEN 1| ELEEREFRI N 93.9%vs.81.4%
(P=0.034) .
357 B B AT A S B T ZA YT 4L T
Chen 2021169 BE BRI SRR TR (o e LD SRS B AR AL A
HRELREER.
QOdds Ratio %
study (95% CI) Weight
ANRS CO22 HEPATHER 2016 ' N 1.09 (0.55, 2.16) 17.74
ARNS CO12 CirVir 2016 *> ' 0.41 (0.05, 3.08) 6.02
Virlogeux 2017 —o—:- 0.24 (0.10, 0.55) 15.66
Singal 2019 — 0.90 (0.70, 1.16) 22.41
Kuo 2020 —_— : 0.22 (0.12, 0.42) 18.46
Ochi 2021 —_— 0.46 (0.27, 0.77) 19.71
Overall, DL (I° = 81.6%, p = 0.000) <> 0.49 (0.27, 0.88) 100.00
| |
0625 1 16
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#S1 ETHAFRHREXEER (NOS) HAMNRATHARRELERERETRE. * RRIKMERE

W AREEMERASI e ISER A TS RFE 455 PG B 15 39 B Vs 7

Study Representative Cohort Ascertainment of Exposure Outcome Not Present at Start Outcome Assessment Follow-Up Period Follow-Up Adequacy
Conti 2016 * * * Medium High Unknown
Bielen 2017 * * * High * High

Ida 2017 * * * High * Unknown

Kanwal 2017 * * * Medium Unknown Unknown
Kobayashi 2017 * * * Medium * *
Nagaoki 2017 * * * Medium * *
Ogata 2017 * * * Medium * *
Ravi 2017 * * * Medium * *
Ogawa 2017 * * * * * Unknown
Calvaruso 2018 * * * * * *
Flisiak 2018 * * * High * *
Kuftinec 2018 * * * * Unknown Unknown
Masetti 2018 * * * * * *
Ooka 2018 * * * High * High
Romano 2018 * * * * * *
Singer 2018 * * * Medium * *
Akuta 2019 * * * Medium * *
Aziz 2019 * * * * High Unknown
Carrat 2019 * * * * * *
Degasperi 2019 * * * High * *

Ide 2019 * * * * * Unknown
Idilman 2019 High * * High * *
Kogiso 2019 * * * High Unknown Medium
Lashen 2019 * * * * * *

Mun 2019 * * * * * *
Pifiero 2019 * * * * * *
Rinaldi 2019 * * * * * *
Watanabe 2019 * * * Medium * *
Abe 2019 * * * Medium * *
Buonomo 2020 * * * * * *
Chan 2020 High * * High * High
Hassany 2020 * * * * * *
Kanwal 2020 * * * * * *
Sangiovanni 2020 * * * * * *
Shiha 2020 * * * * * *

Tani 2020 * * * Medium * *
Tayyab 2020 * * * * * *
Hamoir 2021 * * * * * *

Karbeyaz 2021 * * * Medium *
Minami 2021 High * * * Unknown Unknown
Muzica 2021 * * * * * *
Ridziauskas 2021 * * * Medium High Unknown
Azofra 2021 * * * Medium * *
Caviglia 2022 * * * Medium * *
Ogawa 2022 High * * High * *
Salgado 2022 * * * * * *
Tada 2022 * * * * * *
Yoo 2022 * * * * Unknown Unknown
Hong 2023 * * * Medium * *
Leal 2023 * * * * * *

-26 -



ZESGTER FLERGUR T 29067 I AT 200 53 )5 e 1 R AE B R . R GEVFAN AT Meta 70 BT

®S2 ETHAFRHREXEER (NOS) AR HCC B4 KR EITME. *RnRMmEXGE

W AR AEBAS R 7 KR WE AT RPFE SR It 7 A 34 B b7 7e o 1k
Representative Ascertainment of Outcome Not Present at Outcome Follow-Up Follow-Up
Study Cohort Exposure Start Assessment Period Adequacy
ANRS CO22 HEPATHER
* * Medium High * Unknown
2016
ARNS CO12 CirVir 2016 * * Medium High * Unknown
ARNS C0O23 CUPILT 2016 * * Medium High Unknown Unknown
Conti 2016 * * Medium Medium High Unknown
Reig 2016 * * * Medium High *
Bielen 2017 * * High High * High
Cabibbo 2017 * * * * High Unknown
Ida 2017 * * * High * Unknown
Tkeda 2017 * * Medium Medium * *
Virlogeux 2017 * * * High * Unknown
Ogawa 2017 * * * * * Unknown
El Kassas 2018 * * High High * Unknown
Flisiak 2018 * * * High * *
Hassany 2018 * * * * * Unknown
Masetti 2018 * * * * * *
Ooka 2018 * * High High * High
Degasperi 2019 * * High High * *
Idilman 2019 High * * High * *
Kogiso 2019 * * * High Unknown Medium
Lashen 2019 * * High * * *
Nagaoki 2019 * * * Medium * *
Nakano 2019 * * * * * *
Kinoshita 2019 High * * High *
Preda 2019 High * * High * High
Singal 2019 * * Medium * Medium Unknown
Zou 2019 * * * * * High
Chan 2020 High * * High * High
Guarino 2020 * * * * * *
Kuo 2020 * * * * Unknown *
Lin 2020 * * * * * *
Miuma 2020 High * * High Unknown Unknown
Sangiovanni 2020 * * * * * *
Tanaka 2020 * * * Medium * Medium
Ahn 2021 * * * * * *
Chen 2021 * * * Medium * Medium
Hamoir 2021 * * * * * *
Ochi 2021 * * Unknowu High * Medium
Tani 2021 * * * * * *
Chen 2022 * * * * * *
Elbaz 2022 * * * * * *
Kuromatsu 2022 * * * * * *
Ogawa 2022 * * * * * *
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FIR) A5 DX ) AP A 25 P R 7 JO R o AT 75 225 SR AT i R
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DIAHDGEST, [RIE, IX A AT AR5 KNI AT 5T 4
DA K.

A= Meta BT 4NN [R358 43 0T 90 LU T 48252 B30

FHWIRIT INEE SRRZTINRBITSCRIBIT I

WRYEAR B 3T, R EAEYUR R L6 T Ja T4
g 0 A A B A IS 2 PG . (BRI TR 2% PR 3R
Ja, AR LT K PR B BUR 35 29036
JYIS AL, A& 7R I8 B R AL 527 N, PRI 958 T R FE
AT K AT RE DT A AE 22 5% . AR Z T &R,
P HERPURS AR N SR T IR
B IORT AR e A AR B R R AL . 5 ORIB)T IS
ML, BR32 EAEPUR R 25067 10 858 FTF A0 1Y) 2
R A R R KR AR . ST, Herh— TR AR I, 5
TIFIRITMLL, B EEIUR R YR I B T
ApE R AR R EE EUY, XS HEUR AR
LAWY v A e AR« A RO HLR A T RE AL I
WA K

KT HALPUR L3067 (T8 E XS AR 25 7547
FEARENE . 5 25 7 B B R VAl A 2R T 26 0 253 JaK
JUR BRI, € SONIRIT ARG 20 12 FIAR K E
TER BT 200 7 RNA, 5 AR 200 B AH R 2
FET- AR 2 B AICAE R0, AT R, ToiR e 2 1 an
], ELRGUR T A I RREN B2 B R T 90%%
P, EIERPURT G TT A IR AT 4EAL I R AT 2
REANAT . BAILE, ELHEPUR BE 25452 H Al Fa MR I S0 A 4
i SR RSy B A T S ) SR o SR, ELEEUR R 254 T
FERLII N AR T SO 30, A S e M 24k
Rt JET 2 P fe ) A A B U SR8 [T, T i )
TIPS B GO TE 29036 97 00 BT-240 g8 DAL P #F A
FREE, AT AR R EHFEZIRLE: (D

AR AN AL I PRI AR 47 2 R AL S A BB b 2
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