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#XKPopulation) ot BYZIH(CHB) &txt
ZIct HiH(Index test) & HBV DNA £:X|(Viral Load)
H| 1! CH4H(Comparison) HBV DNA s& 7171 45 Hlw
x| Z2{Outcome) I S o Y ol
A M7|(Setting) MEH U SN DSE G, A9 T AR(RCT)
CHe Ak XHTarget) BE?IES T=dte UMY ¥ B2 MM AR
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Ot BE7H SHXI0flA] HBV DNA level2 2t 4 9I5iat Qo|5t #0| UM, £5| S5k HBV
DNA level(F £4: 3.3-7 log,, IU/mL, DIZE £4: 3.3-8 log,, IU/mL)E HO0I= SXRERNIA 2t
oF 2310] 71 =Lt (2H £F: high)
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7|29 thE ZSE ATFES HBV DNA level0] 5242 7t0f M 2/S10|
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7Y Yede ZeXeE MGk O stAZt ULt 010 2 HiM= B BRHSE
SEXI0IA HBV DNA levelO]l [HE 7t 2l Qlsis AN Z5 & Y HEZAS
E5 MYMO=Z TII5t, HBV DNA level B3 7HQt gtai=nt 9
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e &y lels G7tek | el MAH 21 HEREM S AMHOIACH, &

4671 |3, 130,200H2| SHAF7} TS| ACHE 2).

E2.8AH 2 12 J HEZH0 ZeE 31 2%

. . Patient

No. Study Year  Study design Study region number

1 Seongetal' 2022 Retrospective  Korea 651
(2020) cohort

2 Bonaccietal” 2018 Retrospective  Spain 287
(2018) cohort

3 Gordonetal® 2014 Retrospective  United States 2,671
(2014) cohort

4 Huangetal.® 2023 Retrospective  Multinational (USA, Europe, 855
(2023) cohort Asia)

5 Choi et al. 2025 Retrospective  Multinational (Korea, Hong 20,826
(2025) cohort Kong, and Taiwan)

6 Chenetal’ 2011 Prospective Taiwan 3,160
(2011) cohort

7 Wongetal” 2010 Prospective Hong Kong 1,429
(2010) cohort

8 Lim et al.8 2025 Randomized Korea, Taiwan 734
(2025) controlled trial
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JE " T2 0| =2tel (E4)

T2 A&
No, Study Year  Study design Study region A
) number
9 Tsengetal” 2024 Retrospective  Taiwan, Japan 1,717
(2024) cohort
10 Sinnetal.” 2015 Retrospective  Korea 385
(2015) cohort
11 Tsengetal" 2012 Prospective Taiwan 2,688
(2012 cohort
12 Choietal™ 2019 Retrospective  Korea 5,414
(2019) cohort
13 Kimetal.” 2018 Retrospective  Korea 1910
(2018) cohort
14 Chanetal 2008 Prospective Hong Kong 1,006
(2008) cohort
15 Ohataetal™ 2004 Retrospective  Japan 73
(2004) cohort
16 Kumada et 2010 Retrospective  Japan 381
al.'® (2010) cohort
17 Choietal” 2022 Retrospective  Korea 2,073
(2022) cohort
18 Oliverietal”® 2017 Prospective Italy 153
(2017) cohort
19 Kumada et 2021 Retrospective  Japan 160
al.’® (2021) cohort
20 Kocetal” 2022 Retrospective  Western Europe (Belgium, 443
(2022) cohort Netherlands, Germany)
21 Yangetal” 2023 Retrospective  Korea 627
(2023) cohort
22 Kmetal? 2017 Retrospective  Korea 875
(2017) cohort
23 Shihaetal® 2024 Retrospective  Egypt 1,825
(2024) cohort
24 Huangetal® 2022 Retrospective  China 250
(2022) cohort
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T2 4%
No, Study Year  Study design Study region A
) number
25 Lee etal® 2020 Retrospective  Korea 747
(2020) cohort
26 Yangetal® 2025 Retrospective  United States 1,198
(2025) cohort
27 Kim etal.?’ 2024 Retrospective  Korea 6,949
(2024) (1) cohort
28  Choietal® 2024 Retrospective  Korea 4,693
(2024) cohort
29  Kocetal” 2020 Retrospective  Western Europe (Belgium, 413
(2020) cohort Netherlands)
30 Chunetal® 2024 Retrospective  Korea 3,585
(2024) cohort
31 Gavildnetal® 2024 Prospective Spain 446
(2024) cohort
32 Leeetal® 2013 Prospective Taiwan 3,342
(2013) cohort
33 Leeetal® 2019 Retrospective  Korea 773
(2019) cohort
34 Erkenetal® 2022 Randomized Netherlands 151
(2022) controlled trial
35 Brouwer et 2016 Retrospective  Multinational (Europe, Asia, 292
al.* (2016) cohort Australia)
36  Yangetal® 2011 Prospective Multinational (Korea, Hong 5,089
(2011) cohort Kong, and Taiwan)
37  Chenetal¥ 2024 Retrospective  Taiwan 16,895
(2024) cohort
38  Chenetal® 2006 Prospective Taiwan 3,653
(2006) cohort
39  Sinnetal® 2019 Retrospective  Korea 3,624
(2019) cohort
40  Tengetal® 2021 Retrospective  Taiwan 749
(2021) cohort




B 20264 ciaizisis) v BT A 2
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T2 4%
No Study  Year  Study design Study region L
) y desig ¥ reg number
41 Nakazawa et 2011 Prospective Japan 104
al* (2011) cohort
42 Kim et al.”” 2024 Retrospective  Multinational (Korea, Hong 13,378
(2024) (2) cohort Kong, and Taiwan)
43 Hoangetal.” 2016 Retrospective  United States and Taiwan 3,665
(2016) cohort
44 Huangetal.* 2022 Retrospective  United States and Taiwan 3,366
(2022) cohort
45 Zhouetal® 2023 Retrospective  China 194
(2023) cohort
46 Xuetal® 2022  Prospective China 6,301
(2022) cohort

(D HBV DNA 189 7212t WME QOoF

HBV DNA level0f ME 71t LSS 2AI5H A0t HBV DNA ~Z0i| M2t 74
S0 £35St A0|7F HEEQACE 'F2 HBV DNA level(& 3.3 logy, 1U/mL
020N = 7+ 2HMZ0] 100 person-year (PY)Y 0.30474(95% AIZ/77E
0.248-0.361)22 LEHCE BtH, SS5&E HBV DNA level(3.37 log, IU/
mL)OA = ZHME0| 100 PYY 0.85971(95% M ZF7H 0.751-0.966)22, Al
o & 71 = HEEUCH =2 HBV DNA level (57 log,, IU/mL)S EQI #9
et BME2 100 PYE 0.40971(95% AE177E 0.307-0.5611)22, E5& HBV
DNAZEC= SOt 22 HBV DNAZELCHE 2 422 E3IC} 2 HBV DNA

%
T
x

level HiZE SIS SAO|A OJRAO| S22 32 12 91-94%2 9171 7t O[S

=2 FEO2 UENCN, 2 Z0N SAXCZ RIg 215 EACKP<0.01)

T T L

(#3,3281).
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(==
H 3. HBV DNA 1124 7tof HtME QOoF
Number of Incidence rate
DNA group ) *  P-value
studies (per 100 person-year)

Low group (~logy, 3.3) 33 0.304 (95% ClI, 0.248-0.361) 94%  <0.01

Moderate group (log,, 3.37) 34 0.859 (95% ClI, 0.751-0.966) 94% <0.01

High group (>log,, 7) 11 0.409 (95% CI, 0.307-0.511)  91% <0.01
HBV, hepatitis B virus; Cl, confidence interval.
(A) HBV DNA level: high group
Forest plot

. . o Weight ~ Weight
Study Events  Time Incidence Rate Rate  95%-Cl (fixed) (random)
Seong 2020 24 33.85 : —— 0.71 [0.43;0.99] 1.0% 4.3%
Choi 2025 84 154.31 E —E— 0.54 [0.43;0.66] 6.0% 6.0%
Choi 2025 26 151.96 0.17  [0.11; 0.24] 18.7% 6.3%
Chen 2011 5 13.11 0.38 [0.05;0.72] 0.7% 3.8%
Kim 2018 24 22.75 . 1.05 [0.63; 1.48] 0.5% 3.1%
Choi 2022 10 64.37 0.16 [0.06; 0.25] 8.7% 6.1%
Choi 2022 14 28.03 0.50 [0.24;0.76] 1.2% 4.5%
Choi 2022 21 100.00 =& 0.21 [0.12;0.30] 10.0% 6.2%
Lee 2020 0 586 ——+ 0.09 [0.00;0.32] 14%  4.8%
Yang 2025 5 16.74 0.30 [0.04; 0.56] 1.2% 4.5%
Kim 2024 (1) 38 56.64 — 0.67 [0.46;0.88] 1.8% 5.0%
Kim 2024 (1) 20 69.12 & 0.29 [0.16;0.42] 5.0% 5.9%
Choi 2024 33 70.63 | —E— 0.47 [0.31;0.63] 3.2% 5.6%
Choi 2024 21 111.70 —"E 019 [0.11;0.27] 12.5% 6.2%
Chun 2024 14 66.26 —=&- 0.21 [0.10;0.32] 6.6% 6.0%
Kim 2024 (2) 38 59.00 E — 0.64 [0.44;0.85] 1.9% 51%
Kim 2024 (2) 20 8750 - 023 [013;0.33] 81%  6.1%
Kim 2024 (2) 117 69.96 ! —+— 1.67 [1.37;1.98] 0.9% 41%
Kim 2024 (2) 9 66.84 ""‘E 0.13 [0.05;0.22] 10.5% 6.2%
Fixed effect model ' 0.26 [0.23;0.29] 100.0% -
Random effects model °<> 0.41 [0.31;0.51] -- 100.0%
Heterogeneity: /* = 91%, 2= 0.0414,p <0.01 ———1——T——
0 0.5 1 1.5
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(B) HBV DNA level: moderate group

Forest plot

Study Events Time Incidence Rate
Bonacci 2018 0 3.62 -
Bonacci 2018 0 5.40 -
Huang 2023 22 17.05 -
Huang 2023 7 16.31 -
Choi 2025 149 175.03

Choi 2025 176 185.44

Choi 2025 228 191.10

Chen 2011 7 3791

Wong 2010 36 30.81 -
Wong 2010 51 28.63 -
Wong 2010 15 12.43 —
Wong 2010 22 20.01 -
Lim 2025 2 6.06 -
Lim 2025 7 5.73 —
Tseng 2024 21 63.92 t
Tseng 2024 49 54.46 :
Tseng 2012 30 81.41

Tseng 2012 32 42.24

Tseng 2012 100 108.27

Choi 2019 65 67.42

Choi 2019 63 32.50 -
Choi 2019 57 43.13 -
Kim 2018 54 106.33

Kim 2018 83 57.83 -
Chan 2008 36 2410 o
Chan 2008 31 14.86 —-
Ohata 2004 6 2.59 ——
Ohata 2004 15 2.07 —_—
Kumada 2010 10 6.79 H—
Choi 2022 47 118.16

Choi 2022 165 106.16 -
Oliveri 2017 0 2.21 +
Koc 2022 0 8.12

Shiha 2024 24 39.39

Lee 2020 2 7.69 -
Yang 2025 12 34.17 E
Kim 2024 (1) 31 38.79

Kim 2024 (1) 71 33.30 -
Kim 2024 (1) 113 4117 -
Choi 2024 25 50.75 E
Choi 2024 44 5472 :
Choi 2024 70 72.84 ;
Chun 2024 38 85.54 3
Lee 2013 48 143.08 ]
Lee 2013 84 83.89 3
Lee 2019 6 9.73 B
Chen 2024 247 174.96 @
Chen 2006 22 74.04

Chen 2006 37 38.45 -
Chen 2006 79 68.58 -
Sinn 2019 54 16.19 —
Sinn 2019 4 10.86 -
Sinn 2019 4 4.60 -
Sinn 2019 20 12.93 —
Sinn 2019 22 46.78 E
Teng 2021 12 35.21 E
Nakazawa 2011 4 0.53 —_—
Kim 2024 (2) 15 58.60

Kim 2024 (2) 31 43.10

Kim 2024 (2) 71 49.70 -
Kim 2024 (2) 113 56.40 -~
Kim 2024 (2) 53 166.44

Kim 2024 (2) 86 104.88

Kim 2024 (2) 81 61.32 -
Kim 2024 (2) 51 37.80 -
Hoang 2016 15 12.41 —
Hoang 2016 1 211 -5
Hoang 2016 42 68.01 :
Hoang 2016 0 8.40 i
Huang 2022 26 101.43 |
Zhou 2023 1 2.81 -
Zhou 2023 0 5.18 -

Xu 2022 101 107.11 ]
Fixed effect model

Random effects model

Heterogeneity: I° = 94%, 12 = 0.1766, p < 0.01 L
02 4 6 8101214

&
ro
o

Weight
(random)

1.4%
1.56%
1.2%
1.5%
1.6%
1.6%
1.6%
1.6%
1.4%
1.3%
11%
1.3%
1.3%
0.8%
1.6%
1.5%
1.6%
1.56%
1.6%
1.6%
1.3%
1.4%
1.6%
1.5%
1.3%
0.9%
0.3%
0.1%
0.8%
1.7%
1.6%
11%
1.6%
1.6%
1.4%
1.6%
1.5%
1.2%
1.2%
1.6%
1.6%
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Funnel plot (AS-Thompson’s test P-value<0.01)
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(C) HBV DNA level: low group

Forest plot

Study

Bonacci 2018
Bonacci 2018
Bonacci 2018
Huang 2023
Huang 2023
Chen 2011
Wong 2010
Wong 2010
Tseng 2024
Sinn 2015
Tseng 2012
Tseng 2012
Choi 2019
Chan 2008
Kumada 2010
Oliveri 2017
Koc 2022
Yang 2023
Yang 2023
Kim 2017
Shiha 2024
Lee 2020
Kim 2024 (1)
Kim 2024 (1)
Koc 2020
Chun 2024
Lee 2013
Lee 2019
Erken 2022
Brouwer 2016
Chen 2024
Chen 2024
Chen 2006
Chen 2006
Sinn 2019
Sinn 2019
Sinn 2019
Teng 2021
Nakazawa 2011
Kim 2024 (2)
Kim 2024 (2)
Hoang 2016
Hoang 2016
Huang 2022
Zhou 2023
Zhou 2023
Xu 2022

Xu 2022

Fixed effect model
Random effects model

Events

Time

23.53
10.28
5.22
6.05
5.29
245.15
40.46
12.21
27.39
21.56
64.55
94.91
340.64
38.50
25.97
4.18
32.70
9.40
15.05
39.38
15.19

340.60
384.24
258.76
8.58
122.15
0.72
0.95
149.63
95.02

Heterogeneity: /* = 94%, T2 = 0.0257, p < 0.01
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e o e e Ao o

'r“_“’r“"“'“" sohodnoooook AT

T

Rate

95%-Cl

[0.00; 0.13]
[0.00; 0.18]
[0.00; 0.57]
[0.10; 1.55]
[0.02; 1.50]
[0.04; 0.11]
[0.24; 0.65]
[0.20; 1.11]
[0.27;0.82]
[1.16; 2.27]
[0.08; 0.29]
[0.09; 0.26]
[0.34; 0.48]
[0.27; 0.72]
[0.07; 0.47]
[0.00; 0.45]
[0.00; 0.06]
[1.20: 3.06]
[1.78; 3.40]
[1.70; 2.62]
[0.54; 1.57]
[0.03; 0.29]
[0.31; 0.43]
[0.15; 0.46]
[0.00; 0.04]
[0.06; 0.32]
[0.07; 0.14]
[0.03; 0.27]
[0.00; 0.25]
[0.00; 0.21]
[0.87; 1.34]
[0.79; 1.23]
[0.04; 0.17]
[0.05; 0.17]
[2.01; 4.61]
[0.65; 4.34]
[0.24; 0.55]
[0.00; 0.34]
[0.00; 0.66]
[0.36; 0.50]
[0.14; 0.22]
[0.05; 0.12]
[0.00; 0.22]
[0.01;0.10]
[0.00; 2.62]
[0.00; 3.12]
[0.28; 0.47]
[0.16; 0.37]

[0.12; 0.14]
[0.25; 0.36]

Weight
(fixed)

1.8%
0.7%
0.1%
0.0%
0.0%
1.1%
0.3%
0.1%
0.2%
0.0%
1.2%
1.8%
2.8%
0.3%
0.3%
0.1%
71%
0.0%
0.0%
0.1%
0.0%
0.8%
3.5%
0.5%
15.7%
0.7%
9.9%
0.9%
0.4%
0.9%
0.2%
0.3%
3.1%
4.1%
0.0%
0.0%
0.5%
0.4%
0.1%
2.6%
7.0%
10.1%
0.5%
71%
0.0%
0.0%
1.3%
1.2%

100.0%

-
&
ro

N

p

Weight
(random)

3.0%
2.7%
1.3%
0.5%
0.5%
3.1%
2.2%
1.0%
1.8%
0.8%
2.9%
3.0%
3.0%
2.1%
2.3%
1.5%
3.1%
0.3%
0.4%
1.0%
0.9%
2.7%
3.1%
2.6%
3.2%
2.7%
3.1%
2.8%
2.4%
2.8%
2.0%
2.1%
3.1%
3.1%
0.2%
0.1%
2.6%
2.4%
1.1%
3.0%
3.1%
3.1%
2.5%
3.1%
0.1%
0.1%
2.9%
2.9%

100.0%
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o
N
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Funnel plot (AS-Thompson'’s test P-value<0.01)
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J2 1. HBV DNA 154 7ie gt (A) HBV DNA level: high group, (B) HBV DNA level:
moderate group, (C) HB DNA level: low group. AS, Arcsine; HBV, hepatitis B virus; Cl,
confidence interval.

@ DIZE 2M: HBV DNA O &8t 7|=0] M2 WS Hs}

HBV DNA level 2/9| Xt0[0f [HE ZAnte] LtMS 2101617 floll, Lt A5t
J|ES Mo DIZE BMS FT12 $A5IQICt BHE 2EA0|M= HBV DNA level2
e #(%F 3.3 logy, IU/mL 0]2h, Z5£7(3.3-7 log,, IU/mL), 52 2(>7 log,,
U/mL)22 F25IUCt B3, 2T 2M0jM= HBV DNA level9l cut-offE
B AZ6A ME610, S5 3.3-8 log,, IU/mL, =2 HBV DNAZS 8
log, IU/mL =12 XHH= 2|5t

DIZE EMUA S HBY DNARQ| 7ot EIME2 100 PYY 0.34771(95%
277t 0.280-0.415)22 HE FA1 RAfet £&22 HAUCL S5 HBV
DNAZQ| HAMEL2 100 PYY 0.80571(95% 4l=l+7F, 0.687-0.921)22 N3]
THE B2 S QX[ BHH, =2 HBV DNAZOAE 24450] 100 PYY
0.19371(95% 212|727t 0.153-0.233)02 MIHMOZ 7| ZEE|QICH 0]2(8

Qe 24 A= HBY DNA levelQ| cut-off Mg HASIHE:, S5
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HBV DNA levelOiA 7ty ZHS0| 71 =4 UEL= ZE0]

HOZCHE 4, O3 2).

= d
= =2

H 4. Y= 24 HBV DNA 183} 7|&0

Standard analysis (flexible)

Sensitivity analysis (stricter)

Number Incidence rate

Number Incidence rate

DNA group (per 100 DNA group (per 100
studies person-year) studies  person-year)
Low group 0.304 Low group 0.347
(~3.3logy, IU/mL) (95% Cl, (~3.3 log;o IU/mL) (95% Cl,
0.248-0.361) 0.280-0.415)
Moderate group 0.859 Moderate group 0.805
(3.3-7 logy, IU/mL) (95% Cl, (3.3-8 log IU/mL) (95% Cl,
0.751-0.966) 0.687-0.921)
High group 0.409 High group 0.193
(>7 loge 1U/mL) (95% Cl, (>8logy, IU/mL) (95% Cl,
0.307-0.511) 0.153-0.233)
HBV, hepatitis B virus; Cl, confidence interval.
(A) Sensitivity analysis: HBV DNA level: high group
Forest plot
Study Time Incidence Rate Rate \?fliiiegg; (X:é%r:])
Seong 2020 19.03 : 0.53 1.0% 1.5%
Choi 2025 151.96 —=a 017 25.2% 20.9%
Choi 2022 64.37 —"-f— 0.16 1.7% 12.7%
Choi 2022 100.00 —E 0.21 13.5% 14.0%
Kim 2024 (1) 69.12 - 0.29 6.8%  8.2%
Choi 2024 111.70 = 0.19 16.8% 16.3%
Kim 2024 (2) 87.50 —rE 0.23 10.9% 11.9%
Kim 2024 (2) 66.84 —F 0.13 141% 14.4%
Fixed effect model < 0.19 100.0% -
Random effects model <> 0.19 100.0%
Heterogeneity: /2 = 27%, 12 = 0.0009, p = 0.22 U L
0.2

—
&
ro

N

N

o
)
w




B 2026 chetzists) oh BRI AIWE 23 03 |EHEIE 0| Satel (EH)

Funnel plot (AS-Thompson’s test P-value<0.01)
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(B) Sensitivity analysis: HBV DNA level: moderate group

Forest plot
Study Events  Time Incidence Rate Rate  95%-Cl Welght Weight
(fixed) (random)
Seong 2020 14 14.82 0.94 [0.45; 1.44] 0.3% 1.6%
Bonacci 2018 0 362 —“—— 0.14 [0.00; 0.52] 0.5% 1.8%
Bonacci 2018 0 540 —+— 0.09 [0.00; 0.35] 11% 2.0%
Choi 2025 149 175.03 = 0.85 [0.71;0.99] 4.0% 2.1%
Choi 2025 176 185.44 T 0.95 [0.81;1.09] 3.8% 21%
Choi 2025 228 191.10 = 119 [1.04;1.35] 3.1% 21%
Choi 2025 84 154.31 & 0.54 [0.43;0.66] 5.5% 2.1%
Chen 2011 7 3791 = 0.18 [0.05;0.32] 4.0% 21%
Wong 2010 36 30.81 S 117 [0.79; 1.55] 0.5% 1.8%
Wong 2010 15 12.43 1.21 [0.60; 1.82] 0.2% 1.4%
Lim 2025 2 6.06 0.33 [0.00;0.79] 0.4% 1.6%
Lim 2025 7 5.73 1.22 [0.32;2.13] 0.1% 0.9%
Tseng 2024 21 63.92 = 0.33 [0.19; 0.47] 3.8% 2.1%
Tseng 2024 49 54.46 - 0.90 [0.65; 1.15] 1.2% 2.0%
Tseng 2012 30 81.41 &= 0.37 [0.24; 0.50] 4.3% 21%
Tseng 2012 32 42.24 b 0.76 [0.50; 1.02] 11% 2.0%
Chan 2008 36 24.10 S 1.49 [1.01;1.98] 0.3% 1.6%
Choi 2022 14 28.03 T 0.50 [0.24;0.76] 11% 2.0%
Choi 2022 13 14.69 0.89 [0.40;1.37] 0.3% 1.6%
Choi 2022 10 7.43 1.35 [0.51;2.18] 0.1% 1.0%
Choi 2022 165 106.16 —— 1.55 [1.82;1.79] 1.3% 2.0%
Oliveri 2017 0 2.21 0.23 [0.00; 0.85] 0.2% 1.3%
Lee 2020 2 1.83 1.09 [0.00; 2.61] 0.0% 0.5%
Yang 2025 12 34.17 —— 0.35 [0.15;0.55] 1.9% 2.0%
Kim 2024 (1) 31 38.79 e 0.80 [0.52;1.08] 0.9% 1.9%
Kim 2024 (1) 71 33.30 —_— 213 [1.64;2.63] 0.3% 1.6%
Kim 2024 (1) 113 4117 ——— 274 [2.24;3.25] 0.3% 1.5%
Kim 2024 (1) 38 56.64 i 0.67 [0.46;0.88] 1.6% 2.0%
Choi 2024 25 50.75 = 0.49 [0.30; 0.69] 2.0% 21%
Choi 2024 44 54.72 —— 0.80 [0.57;1.04] 1.3% 2.0%
Choi 2024 70 72.84 T 0.96 [0.74; 1.19] 1.5% 2.0%
Choi 2024 33 70.63 —E 0.47 [0.31;0.63] 2.9% 21%
Lee 2013 48 143.08 0.34 [0.24;0.43] 8.2% 21%
Lee 2019 6 9.73 0.62 [0.12; 1.11] 0.3% 1.6%
Chen 2024 247 174.96 == 141 [1.24;1.59] 2.4% 21%
Chen 2006 22 74.04 &= 0.30 [0.17;0.42] 4.8% 21%
Chen 2006 37 38.45 0.96 [0.65; 1.27] 0.8% 1.9%
Teng 2021 12 35.21 —= 0.34 [0.15; 0.53] 2.0% 2.1%
Kim 2024 (2) 15 58.60 = 0.26 [0.13;0.39] 4.4% 21%
Kim 2024 (2) 31 43.10 T 0.72 [0.47;0.97] 1.2% 2.0%
Kim 2024 (2) 7 49.70 — 1.43 [1.10; 1.76] 0.7% 1.8%
Kim 2024 (2) 13 56.40 e — 2.00 [1.63;2.37] 0.5% 1.8%
Kim 2024 (2) 38 59.00 - 0.64 [0.44;0.85] 1.8% 2.0%
Kim 2024 (2) 53 166.44 0.32 [0.23;0.40] 10.1% 21%
Kim 2024 (2) 86 104.88 &l 0.82 [0.65;0.99] 2.5% 21%
Kim 2024 (2) 81 61.32 — 1.32 [1.08;1.61] 0.9% 1.9%
Kim 2024 (2) 51 37.80 S 1.35 [0.98;1.72] 0.5% 1.8%
Kim 2024 (2) 17 69.96 — 1.67 [1.37;1.98] 0.8% 1.9%
Hoang 2016 15 12.41 1.21 [0.60; 1.82] 0.2% 1.4%
Hoang 2016 1 211 0.47 [0.00; 1.40] 0.1% 0.9%
Hoang 2016 42 68.01 = 0.62 [0.43;0.80] 21% 2.1%
Hoang 2016 0 840 * 0.06 [0.00;0.22] 2.7% 21%
Zhou 2023 1 2.81 0.36 [0.00; 1.05] 0.2% 1.2%
Zhou 2023 0 518 0.10 [0.00; 0.36] 1.0% 2.0%
Xu 2022 101 107.11 Sl 0.94 [0.76; 1.13] 2.2% 2.1%
Fixed effect model 0.60 [0.57;0.62] 100.0% --
Random effects model < 0.80 [0.69;0.92] - 100.0%

Heterogeneity: [ = 94%, = 0.1650,p<0.01 ' ' T T T T
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Funnel plot (AS-Thompson’s test P-value<0.01)
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(C) Sensitivity analysis: HBV DNA level: low group

Forest plot

Study

Bonacci 2018
Bonacci 2018
Huang 2023
Huang 2023
Chen 2011
Wong 2010
Wong 2010
Tseng 2024
Sinn 2015
Tseng 2012
Tseng 2012
Choi 2019
Oliveri 2017
Koc 2022
Yang 2023
Yang 2023
Kim 2017
Shiha 2024
Lee 2020
Kim 2024 (1)
Lee 2013
Lee 2019
Chen 2024
Chen 2024
Chen 2006
Chen 2006
Sinn 2019
Sinn 2019
Teng 2021
Kim 2024 (2)
Kim 2024 (2)
Hoang 2016
Hoang 2016
Huang 2022
Zhou 2023
Zhou 2023
Xu 2022

Xu 2022

Fixed effect model
Random effects model

Events

Time

10.28
5.22
6.05
5.29

24515

40.46

12.21

27.39

21.56

64.55

94.91

340.64
418

32.70
9.40

15.05

39.38

15.19

37.88

395.10
308.53

39.74

74.27

78.09

101.54
135.18
7.54
2.81
18.72
340.60
384.24
258.76
8.58
122.15
0.72
0.95
149.63
95.02

Incidence Rate

1

A_T_.}______. -

TIITHE

Heterogeneity: > = 94%, 12 = 0.0282, p < 0.01 ! f
0

Rate

0.05
0.19
0.83
0.76
0.07
0.44
0.65
0.55
172
0.19
0.18
0.41
0.12
0.02
213
2.59
216

95%-Cl

[0.00; 0.18]
[0.00; 0.57]
[0.10; 1.55]
[0.02; 1.50]
[0.04; 0.11]
[0.24; 0.65]
[0.20; 1.11]
[0.27;0.82]
[1.16; 2.27]
[0.08; 0.29]
[0.09; 0.26]
[0.34; 0.48]
[0.00; 0.45]
[0.00; 0.06]
[1.20; 3.06]
[1.78; 3.40]
[1.70; 2.62]
[0.54; 1.57]
[0.03; 0.29]
[0.31; 0.43]
[0.07; 0.14]
[0.03; 0.27]
[0.87; 1.34]
[0.79; 1.23]
[0.04; 0.17]
[0.05; 0.17]
[2.01; 4.61]
[0.65; 4.34]
[0.00; 0.34]
[0.36; 0.50]
[0.14; 0.22]
[0.05; 0.12]
[0.00; 0.22]
[0.01; 0.10]
[0.00; 2.62]
[0.00; 3.12]
[0.28; 0.47]
[0.16; 0.37]

[0.14; 0.16]
[0.28; 0.41]

Weight
(fixed)

0.9%
0.1%
0.0%
0.0%
14.1%
0.4%
0.1%
0.2%
0.1%
1.5%
2.2%
3.5%
0.1%
9.1%
0.0%
0.0%
0.1%
0.1%
1.0%
4.5%
12.6%
11%
0.3%
0.3%
4.0%
5.2%
0.0%
0.0%
0.5%
3.3%
8.9%
12.9%
0.6%
9.0%
0.0%
0.0%
1.7%
1.5%

100.0%

-
&
ro

N

p

Weight
(random)

100.0%

ton

3.5%
1.8%
0.7%
0.7%
4.1%
3.0%
1.4%
2.4%
1.1%
3.8%
3.9%
4.0%
21%
4.1%
0.5%
0.6%
1.4%
1.2%
3.6%
4.0%
4.1%
3.7%
2.7%
2.8%
4.0%
4.0%
0.2%
0.1%
3.2%
4.0%
4.1%
4.1%
3.3%
4.1%
0.1%
0.1%
3.8%
3.8%
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Funnel plot (AS-Thompson'’s test P-value<0.01)
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J% 2, QIZ: 2A: HBV DNA 7|& HZ0| T2 HBV DNA 154 7ieh HHME  (A) HBV DNA
level: high group, (B) HBV DNA level: moderate group, (C) HBV DNA level: low group. AS,
Arcsine; HBV, hepatitis B virus; Cl, confidence interval.

® &3} 2M: SH0|ZHA X|= 0{50] (=2 HBV DNA leveld 712t SIME
SHHI0|HA X2 020 [t HBV DNA leveld 710t EIMES X5t 2AStH
SHIO|HA X2 S22 A Q0| S5 HBY DNA leveltflA] 712 EHAZ0|

IR =2 ZASH0| R QICHE b).

——

P
~

SHI0|HA X2 2 HIX| UL SXZUA 2 HBV DNA level2 HOI 7O 712k
HIMES 100 PYY 0.22174(95% 21277t 0.167-0.275)0|ACt. 0|0 H]aH
ESET HBV DNA levelZ0M= L4S0] 100 PYZE 0.87871(96% t1271t,
0.731-1.026)22 X3 =A LIEIGCN, =2 HBV DNA levelz0iA= 100
PYY 0.46521(95% AlZ2/77t 0.305-0.626)02 ATQICt SHI0[ZA XBE
HIO SIXIZO|ME QAFSH ASH0| LIEFLTH S HBV DNA level=2Q| Ziet
UMES 100 PYY 0.57571(95% 412|717t 0.342-0.808)0|A2H, &S HBV
DNA levelZ0| A= 100 PYY 0.79474(95% X272t 0.627-0.962)22 7%
=UCE =2 HBV DNA levelZ2 YMER 100 PYH 0.46671(95% 412717t
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0.315-0.617)2=% {2 &2 20t 0|24 Xz HE7F S AF0HME

ST HBV DNA levelz29| Ztt HMS0] 100 PYE 1.12571(95% 12717t
0.812-1.439)22 71y =7 UERCH, H2 HBV DNA levelzit &2 HBV
DNA levelz0liA= 2424 100 PYE 0.53571 & 0.640192 HHEE|RACE

@ &=t E4: HBeAg HEH0 IHZ HBV DNA level
HBeAg EH0] [t HBV DNA leveld 71 HMSS St 416 Aull, HBeAg

SEfet #A 0] SSE HBV DNA leveldM 7t HHE0| HUXC = =7

ruE
3
2
=
=

i

M

UCHE 6).

OOII

HBeAg 24 X2 Z2 HBV DNA levelS HQI #9| 7iof diMzo
100 PYY 0.16471(95% MEF7H 0.092-0.235)0|R20, 5= HBV DNA
level0llA= 100 PYY 0.70974(95% Al=l717t 0.516-0.902)22 F7toILH.

HiH, =2 HBV DNA leveld]| siE5t= HBeAg 54 A AtE= HSH0[01A]

9

I 5. Z31 24 gHI0[ZA X|= 0{20] [E HBV DNA levelE 7t ME
Antiviral treatment (<) Antiviral treatment (+) A .treatment:
mixed
DNA group Number . Number . Number .
Incidence Incidence Incidence
ot rate o rate of rate
studies studies studies
Low group 26 0.221 7 0.575 4 0.535
(95% Cl, (95% ClI, (95% Cl,
0.167-0.275) 0.342-0.808) 0.315-0.755)
Moderate group 27 0.878 12 0.794 3 1.125
(95% Cl, (95% ClI, (95% Cl,
0.731-1.026) 0.627-0.962) 0.812-1.439)
High group 7 0.465 5 0.466 1 0.640
(95% Cl, (95% Cl, (95% Cl,
0.305-0.626) 0.315-0.617) 0.230-1.050)

HBV, hepatitis B virus; Cl, confidence interval.
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2M0| {ZRUCH HBeAg 4 SHXIROIM= SSE HBV DNA level0i|lA] 7t
SIAMZ0] 100 PYY 1.06871(95% 212|117t 0.747-1.389)22 HELHUOH, &2
HBV DNA levelZ0flAf= 100 PYY 0.44974(95% 412712t 0.292-0.606) 22
LIEHACH HBeAg MEH7t E&E ATNME SSE HBV DNA levelZo| 7Hef
HAMES 100 PYZE 0.92971(95% =277t 0.804-1.054)22 7HE =UCH,
L2 HBV DNA levell} &2 HBV DNA levelz0llAl= 22t 100 PYZ 0.4187

2 04437122 HE AL,

M

ook

g

HT

® &gt 2M: A Z=0i| (1= HBV DNA leveld 712t 24
ALT

of EMotRAL: X

O

2Z0] T2t HBV DNA level® 712 2SS
HTEUAM ALT 7|Z0] M2 2zt ALT <1x ULN, ALT <2x ULN & 21718 Holof
M2t 22 G107 21 ALT £X|Q A 210] S5 HBV DNA levelOi|Af

0| YUMoz =7 HEL= Haks BACHHE 7).

I 6. 53 24: HBeAg AE{0] (12 HBV DNA levelE 712} LIS
HBeAg (+) HBeAg (-) HBeAg: mixed
DNA group Nur:fber Incidence Nur:fber Incidence Nur:fber Incidence
studies rate studies rate studies rate
Low group NA NA 15 0.164 19 0.418
(95% Cl, (95% Cl,
0.092-0.235) 0.341-0.495)
Moderate 5 1.068 8 0.709 23 0.929
group (95% Cl, (95% ClI, (95% ClI,
0.747-1.389) 0.516-0.902) 0.804-1.054)
High group 6 0.449 NA NA 6 0.443
(95% Cl, (95% Cl,
0.292-0.606) 0.304-0.583)
HBeAg, hepatitis B e antigen; HBV, hepatitis B virus; NA, not available; Cl, confidence
interval.
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ALTZH e HRIALT <1x ULN)Q! 2R 201M =2 HBV DNA levelS
71 HAMER2 100 PYH 0.18174(95% 212717t 0.093-0.269)0(242H, E5=
HBV DNA levelZ20ilA= 100 PYE 0.67174(95% 4l=|717t 0.467-0.875)2=

Lt =2 HBV DNA levelZ2 LHES 100 PYY 0.55974(95%
ME[27H 0.239-0.879)2 2 HHEAEIQICE. ALT <2x ULNCZ HO|E SN =
FAISH 0| HEERACH F2 HBV DNA levelzel 7t UMEL 100 PYY
0.20774(95% 412|717t 0.100-0.314)0|U2H, SSE HBV DNA levelZ0A=
100 PYY 1.00374(95% 2717t 0.740-1.265)22 7Ha = LIEHSCE
=2 HBV DNA levelz22] 4HER 100 PYZ 0.53471(95% Al=|717t, 0.325-
0.743)0|dCt.

ALTZ} §&E SAHALT >1x ULN)OIME ES= HBV DNA level=9] 7t
UHES 100 PYF 0.83974(95% 412712 0.5685-1.093)22 HALRACH, 0l=

2o =9

T 7. 58 24: ALT 0] TE HBV DNA leveld

=
20t s

ALT <1x ULN ALT <2x ULN ALT >1x ULN ALT: mixed
DNA Number | . Number , . Number , . Number |, .
Incidence Incidence Incidence Incidence
L E E s CIs
studies studies studies studies

Low 14 0.181 5 0.207 2 0.191 15 0.561
group (0.093- (0.100- (0.066- (0.453-

0.269) 0.314) 0.316) 0.669)
Moderate 10 0.671 7 1.003 7 0.839 0.900
group (0.467- (0.740- (0.585- (0.749-

0.875) 1.265) 1.093) 1.050)
High 3 0.559 4 0.534 2 0.239 0.333
group (0.239- (0.325- (0.103- (0.188-

0.879) 0.743) 0.375) 0.478)

ALT 7 I3 HTI0M AR E 7|20 [2t ALT <1x ULN, ALT <2x ULN S22 B8 S 7|

t.'_l‘gﬁ l=|k|o|'.
ALT, alanine aminotransferase; HBV, hepatitis B virus; ULN, upper limit of normal.
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2 HBV DNA levelz2| 100 PYZE 0.19171(95% 4l=|7¢t 0.066-0.316) %
2 HBV DNA levelz2| 100 PYY 0.23974(95% 412727t 0.103-0.375)=Ct
FZ0|AC ALT #&0| 28fd 0N SS= HBV DNA levelz9)
R LAME2 100 PYE 0.90074(95% 412712t 0.749-1.050)22 7+ =7
LIEfCn, %2 HBV DNA levelZ2t =2 HBV DNA levelz0iM= 22+ 100
PYH 0.56171 2 0.33371C= AU}

B HE AT

I’IO

\J

r

® HBV DNA level 7= 710ttty 9|510] S5t 4
HBV DNA level &3=01 T} 2 RS S& 243t Zat, HBV DNA

0 M2t 2 e A0 213 X017 2 EE|UTHE 8).

FIHJ
s
x

HBV DNAZt HEHX| = &S HlW 7[E2= ofUS M, Z2 HBV DNA
2 2.258((95% Al=77h 1.33-3.80)=
FOISHA B715IRACE 2 HBV DNA levelS H|1 7[ECE & H{WOME= SS

HBV DNA level SHXH9Q| 742 &4l /0] 2.958H(956% LZI72t 2.41-3.61)2

levelg H0|= Al 7he T

THEEIRAC
L5t =2 HBY DNA level2 H|W 71202 3t MM =& HBV DNA level
SIAFEO] 7Hf UM A2 3.56HH(95% M=[F7t 2.69-4.72)2 LIEFICT. BHH,
S HBV DNA level2 H|I 7|ZC2 3t¥ES If =& HBV DNA level S0
I 8. HBV DNA level HF=4 7t Al Q40| E5 2
Number of studies HBV DNA Group Reference group Pooled HR (95% Cl)
4 Low group Undetectable group 2.25(1.33-3.80)
16 Moderate group Low group 2.95(2.41-3.61)
6 Moderate group High group 3.56(2.69-4.72)
3 High group Low group 1.79 (0.94-3.41)

HBV, hepatitis B virus; HR, hazard ratio; Cl, confidence interval.
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2 HBV DNA level?| &ThHA AR-TE H|WISIACHE 9).
HlEtS|H 24 20 S5T HBV DNA level2 7+t g
HACH =2 HBYV DNA levelZt HWEIUS 1, ZS= HBV DNA level?
3| HA= 0.3500(A2H, 0[0f SHFTH= 7HRf LM QIS 1.428H(95% Al272L,

42
1.24-1.63)2 EAMOZ QOI51H S7I6IRULHP<0.001). EIH 2 HBV DNA
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=
i=)
ruﬁ
rlo
O
O
o1
w
X
(o]
w
\l
x
HU
2
el
gh
rIo
>

&= HAOLL HBV DNA
level EFE 22 B2 HLetfC =M TA| 01299 9f 33.7%/t A= Lot
A B0 U3t A 4 dits SAMCE RGIRCH(Q=80.7; ARE=2;
P<0.001), Ol= HBV DNA level 24Z=7} O151 7+ 7t

Gl 2|0 U= FHS et AARIT.

oo

Pl 2ol XH01E 23oks

9. HEFS|F 2A: HBV DNA level HZ0]| 2 7t 214 9|

HBV DNA category B coefficient (log HR) SE HR (expp) 95% Cl  P-value

ogt

High level Reference 1.00 (ref)
Moderate level 0.350 0.071 1.42 1.24-1.63 <0.001
Low level -0.096 0.074 091 0.79-1.05  0.193

HBV, hepatitis B virus; HR, hazard ratio; SE, standard error; Cl, confidence interval.
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1) O|S(Te)
ZSE HBV DNA level(®f 3.3-7 log;, IU/mL)E E0|= 2HY BHZIY X2
CHZ HBV DNA HZ50 HIof 7hf SraSa) 9 9I310] 71 7| RErEIoict,
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360l 17k 710t 2y 9IF B7HS HYUOH, 021t Y2 HHi0AA X2

2, HBeAg 4B, ALT 470/ 2 55 24 U 2I24E 2H0IME LB
QSIS TI2tA] OIS BIXIOH Ch 212 ZIAIS ZBI5HD HH02A XIS Hot
H3MO2 1Y Y2, 21| £7| U U oS 3 T

0I=0] 7[CHEIC

2) st
SS= HBV DNA level A0 Cigt H=5Q1 #h2| H2f2 oHj0|2|A X|= 2]

|-|
rlr
D\I

Al Ze=i2 0|01 + UM, 0|2 Qleh MY 2oiZ= fHf0|2]A K9]

Y71 =280 ME 2, HIE FY il LR A0 1Y Xz 7+5d0]

3) OISt 2l =X

= Hil= SST HBV DNA level BtAR0IM 22 BEfeh 7t 91 S712t=

0| 47, YHI0lHA K=o HMH 2GS d=g 71sd0] Uts HHO
/et O 2E XA 2R A= HAIE Hsh [Hh= A, 1hERet
gk, 715, ALT Hat & S5 SEH2Z 12610 Al Zat B Xz 1
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H T IFH0IA 2EAHT I8 29| otA L A4t 7t 0|=H0] S&E0]
=2 Ao, UL 2A0 L0 St 24 NS UIESIH d1l dEE
AHOIRCE Y2 FAY S E= Y| F8 A7 2V 2AE 32 H UE2
=722 = Ut
3.02

1) ZAAl

PubMed
Keyword Query
p “Hepatitis B, Chronic’[Mesh] OR “Hepatitis B, Chronic”[TW] OR “Chronic

Hepatitis B”[TW]

“‘HBV DNA level*” [TW]
‘DNA, Viral’[Mesh] OR “Viral DNA*"[TW]

“Viral Load"[Mesh] OR (Viral[TW] AND (Load[TW] OR Burden[TW] OR Ti-
ter[TW]))

HBV DNA level “Viremia”[Mesh] OR Viremia*[TW]

#3 OR #4 OR #5

“Hepatitis B virus"[MeSH] OR “Hepatitis B virus*”[TW]
#6 AND #7

#2 OR #8

P+l

#1 AND #9

Human

Human[MeSH] OR Human*[TW]

#10 AND #11

Adult

Adult{MeSH] OR adult*[TW] OR aged[TW] OR elderly[TW] OR senior*[TW]
OR geriatr*[TW] OR senium[TW] OR older[TW]

#12 AND #13

English

#14 AND English(la]
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Keyword

Query

Exclusion

Case Reports[pt] OR Review([pt] OR Meta-Analysis[pt] OR Comment[pt]
OR Editorial[pt] OR Letter[pt]

Final Result #15NOT #16

Embase

No.

Query

‘chronic hepatitis b'/exp OR ‘chronic hepatitis b” OR ‘hepatitis b, chronic’:ti,ab,kw
OR ‘chronic hepatitis b’:ti,ab,kw

2 ‘hbv dna level* :ti,ab,kw

3 ‘virus dna’/exp OR ‘viral dna*':ti,ab,kw

4 ‘virus load'/exp OR ('viral :ti,ab,kw AND (‘load':ti,ab,kw OR ‘burden’:ti,ab,kw OR
‘titer':ti,ab,kw))

5 ‘viremia'/exp OR ‘viremia*":ti,ab,kw

6 ‘hepatitis b virus'/exp OR ‘hepatitis b virus*":ti,ab,kw

7 #3 OR #4 OR #5

8 #6 AND #7

9 #2 OR #8

10 #1 AND #9

" ‘human’/exp OR ‘human*":ti,ab,kw

12 #10 AND #11

13 ‘adult’/exp OR adult*:ti,ab,kw OR aged:ti,ab,kw OR elderly:ti,ab,kw OR se-
nior*:ti,ab,kw OR geriatr*:ti,ab,kw OR senium:ti,ab,kw OR older:ti,ab,kw

14 #12 AND #13

15 ‘english’:la

16 #14 AND #15

17 ‘case reports’ OR ‘review’ OR ‘conference abstract’ OR ‘meta-analysis” OR ‘com-
ment’ OR ‘editorial’ OR ‘letter’ OR ‘expert opinions’ OR ‘animal studies’ OR ‘in
vitro studies’ OR ‘chapter’it

18 #16 NOT #17
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Cochrane
ID Search
#1 [mh “Hepatitis B, Chronic”] OR (‘Hepatitis B, Chronic” OR “Chronic Hepatitis

B"):ab,ti,kw

#2 (HBV NEXT DNA NEXT level*):ab, i kw
#3 [mh “virus DNA”] OR (viral NEXT DNA#):ab, ti,kw
#4 [mh “virus load”] OR (viral AND (load OR burden OR titer)):ab,ti,kw
#5 [mh “viremia”] OR (viremia*):ab,ti,kw
#6 3-#5
#7 [mh “Hepatitis B virus’] OR (hepatitis NEXT B NEXT virus*):ab,ti,kw
#3 #6 AND #7
#9 #2 OR #8
#10  #1 AND #9
#11 [mh “human”] OR (human*):ab,ti,kw
#12  #10 AND #11
#13  [mh “adult’] OR (adult* OR aged OR elderly OR senior* OR geriatr* OR senium OR
older):ab, ti,kw
#14  #12 AND #13
#15  English:la (Word variations have been searched)
#16  #14 AND #15
Web of Science
# Search Query
1 TS=("Hepatitis B, Chronic” OR “Chronic Hepatitis B”)
2 TS=("HBV DNA level*")
3 TS=("DNA, Viral” OR “Viral DNA*")
4 TS=("Viral Load” OR (Viral AND (Burden OR Titer)))
5 TS=(Viremia*)
6 TS=("Hepatitis B virus*")
7 #3OR#4 OR #5
8 #6 AND #7
9 #3OR #2
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# Search Query

10 #1 AND #9

11 ALL=(human*)

12 #10 AND #11

13 TS=(adult* OR aged OR elderly OR senior* OR geriatr* OR senium OR older)

14 #13 AND #12

15 #13 AND #12 and English (Languages)

Z4A ZTYZME): 20251 82 219

VIS VES ] 5
1 PubMed (Medline) 3,808
2 EMBASE 4,295
3 Cochrane Library 518
. 2,647
4 Web of Science 89
5 27| dM 25
Z 2or(EE 2 1) 8,735
Z 23S 28 HY) 6,088
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Studies from databases/registers (n = 8,735)
PubMed (n = 3, 808)
Embase (n = 4, 295)
Cochrane (n=518)
Web of Science (n = 89)
Manual searching (n = 25)

c
o
=
©
2
=
=
c
(]
=

| References removed (n =2, 647)
'{ Duplicates identified (n = 2,647)

Y

Studies screened (n = 6,088)

v

Studies sought for retrieval (n = 145)

v

Studies assessed for eligibility (n = 145)

Studies excluded (n = 5, 943) ]

a

Studies not retrieved (n = 0) ]

Studies excluded (n = 99)
Wrong outcomes (n = 26)
Wrong intervention (n = 20)
Wrong study design (n = 36)
Wrong patient population (n=5)
Could not extract data (n = 8)
Could not obtain full text (n = 2)
Duplicated cohort (n = 2)

AR

)

Screening

\4

[ Studies included in review (n = 46)

| S

Included
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. Blinding of participants and personnel (performance bias)

Erken 2022

. . Random sequence generation (selection bias)
. . Blinding of outcome assessment (detection bias)
® | @ | Incomplete outcome data (attrition bias)

@® | @ | selective reporting (reporting bias)

® | @ | Otherbias

@® | @ | Allocation concealment (selection bias)

Lim 2025

Random sequence generation (selection bias) _

Allocation concealment (selection bias) _

Blinding of participants and personnel (performance bias) _:]
Blinding of outcome assessment (detection bias) _
Incomplete outcome data (attrition bias) _

Selective reporting (reporting bias) —

Other bias [

0%  25% 50% 75%  100%
I [ Low risk of bias [Junclear risk of bias [ High risk of bias l
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Selection of Participants

Confounding Variables

Measurement of Intervention/Exposure
Blinding of Outcome Assessment

Incomplete Outcome Data

Selective Outcome Reporting

0% 25% 50% 75%  100%

| - Low risk of bias I:I Unclear risk of bias - High risk of bias |
4) GRADE Z2H =&H
oE T2 SFAR ele
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:33/100 PY (95% A=7LZt, 0.25-0.44; 1’=87.4%)%Ct. &HI0[2A X229
7t oIzt AMES 0.30/100 PY (95% AI272H 0.18-0.51; 1=91.8%)Z,
HIXI272| 0.35/100 PY (95% 412|771, 0.25-0.50; 1=85.8%)01| HIoH LRUALL.
HIO|HA X2 0| HIX|Zat CHH| ZH 2 A0)| Cist LS H|(incidence rate
ratio, IRRY= 0.41 (95% 22717 0.29-0.59; P=19.1%)2 & 27t QI3 X012
HACHTH 3).

ZSLHO[HAES(ZH HBV DNA 2,000 IU/mL 0|4 8 log,, 1U/mL
ofah) (1170 2)0IA SHoIHA XE2=29] 7+ A7 YME2 0.23/100
PY (95% X277t 0.18-0.29; 1>=96.4%), HIX|2Z2 0.73/100 PY (95%
Alg[124 0.54-0.98; 1=94.0%), LAMEH|= 0.30 (95% 22717t 0.19-0.47;
=0.0%)22 YH0[2{A X2Z0A RS IUCE KHIO|HARS SHRH77H
Z0IA S0 A XEate] 7H A7 YMER 0.33/100 PY (95% Al2+17t,
0.19-0.53; ’=70.8%), HIX|272] 0.29/100 PY (95% 2717t 0.25-0.33;
=82.4%) A0 LMEH|= 1.13 (95% A =|72t 0.69-1.85)0| UL,

ALT 40 U/L (1874 2%) &= 80 U/L 0|2t X267 251)01IA SHI0[A
X|2FO| 712 ¢IZHLMES 0,08/100 PY (95% 12712t 0.02-0.28; ’=67.6%),
0.22/100 PY (95% 2177t 0.10-0.48; 12=92.4%), HIX|2S 0.54/100 PY
(95% A2 77t 0.39-0.75; =93.8%), 0.59/100 PY (95% A2 77t 0.47-0.73;
P=94.5%), YAEH|= 212k 0.32 (95% Al=[TZt 0.21-0.47: 12=0.0%), 0.36
(95% A2 77t 0.25-0.51; 1°=18.7%)Q2 KA ABHR| E= AN ASHx|Q|

I'
ool

28 O|LHO| ALT X[ 2AHHOIM T B0 A Xz G20 [t ROt XH0|7t
SR

HBeAg 2d BHAOfM Ztf9] izt HMS2 H0[2A X|Z2=0A 0.560/100
PY (95% &l=717t, 0.43-0.56; 1=68.4%), HIX|=Z0|A 0.75/100 PY (95%

48 The Korean Association for the Study of the Liver



AZI7ZH 0.70-0.80; 1=71.2%)% 20, X|2F0A 72t 2l 21310 QOl5H]
SHACKIRR, 0.66; 95% =717t 0.567-0.77; 1>=78.4%).

HBeAg 24 StAI0IA 0|2 A X229 ¢i7t 7+ HHES 0.14/100
PY (95% 42717t 0.03-0.67: 12=75.8%)2, HIX|2=2| 0.36/100 PY (95%
A2 27H 0.25-0.52; 2=92.9%)ECH LQOM, BAlEH|= 0.56 (95% Al2|TL7t
0.29-0.98; ’=0.00%)2=2 R[5t 'ZALL.

@ 27

HEHEM 201270 22) A 2287| SR0M UFHS| At a2

ol

0.58/100 PY (95% 4l=|7t¢t, 0.35-0.97; 2=96.6%), YHI0|HA X|=Z20i|A
0.54/100 PY (95% Al2[517t 0.47-0.63; 1’=73.1%), HIX|2=0|Af 0.62/100 PY
(95% AZ[F17H 0.32-1.22; =97.0%)2H, YMEH|= 0.62 (95% Al=+17t,
0.52-0.75; I’=22.2%)2 &HI0[2{A X|2=0l|lM RFsHH FUACHIE 4). HIHAY
HEHE| A7t S0/ 222 TA 27| 2HX0IM 0.16/100 PY (95%
M2|77H 0.06-0.44; P=59.6%)F 11, SHI0|HA X|Z2R0IA= LIAGIR| QtOLY,
HIX|Z2=0M= 0.22/100 PY (95% A2t 0.22-0.564; =66.9%)ACH.
T80 U/L DIk X107 20 HIO[2A X|Zatol S o
UMEE 0.58/100 PY (95% AlZ|71¢t, 0.27-1.25; 12=82.0%), HIX|==
0.42/100 PY (95% 412|717t 0.20-0.85; 1?=86.3%), LUMEH|= 0.64 (95%
ME|FZE 0.53-0.77; 1°=0.0%)2 H4 48tX|9| 28 O|Lf H{of sHYdhs ALT
X SRR E 7R RH0|7} ZHEEULE.
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Antiviral treatment Study

Hsu 2021A

Huang 2023A (Hepatology)
Teerawattananon 2018A
Teng 2021A

Zhou 2023A

Lim 2025A

Jiang 2025A

Hui 2025A

Hui 2025C

Choi 2026 A

Choi 2026 B

Tang 2025 A

Tang 2025 C

Choi 2022

Common effect model
Random effects model

HCC Person-years

237
21.60
10.56
14.89

513

6.06
20.54
39.29
46.43
88.29

135.36
297.68
13.49
45.84

Heterogeneity:/* = 91.8%, 12 = 0.7296, p < 0.0001

Incidence Rate

I

T

1

2
Annual incidence rate per 100 person-years

3

Annual

incidence rate

0.84
0.51
0.28
0.13
0.00
0.33
0.29
0.28
0.28
0.79
0.78
0.08
0.00
118

0.41
0.30

95% Cl

[0.21; 3.37]
[0.28; 0.92]
[0.09; 0.88]
[0.03; 0.54]
[0.01; 1.56]
[0.08; 1.32)
[0.13; 0.65]
[0.16; 0.51]
[0.16; 0.48]
[0.63; 1.00]
[0.65; 0.95]
[0.05; 0.12]
[0.00; 0.59]
[0.90; 1.54]

[0.36; 0.45]
[0.18; 0.51]
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Non-antiviral treatment Study

Bonacci 2018
Brouwer 2016
Bruce 2016
Chen 2012
Choi 2019A
Choi 2019B
Farzi 2014

Hsu 2021B
Huang 2022
Huang 2023A (Dig Dis)
Huang 2023B (Hepatology)
Kim 2022

Koc 2022
Kumada 2010
Lee 2019

Lee 2020
Nakazawa 2011
Oliveri 2017
Seong 2022
Sinn 2017
Teerawattananon 2018B
Teng 2021B
Tseng 2024
Wunsch 2022
Yapali 2015A
Yapali 2015B
Zhou 2023B
Lim 2025B
Jiang 2025B
Kim 2024A
Kim 2024B

Hul 20258

Hui 2025D
Huang 2025A
Huang 2025B
Huang 2025C
Huang 2025D
Huang 2025E
Huang 2025F
Huang 2025G
Huang 2025H
Huang 20251
Parlati 2024
Papatheodorioi 2024
Tang 2025 B
Tang 2025 D

Common effect model
Random effects model

Heterogeneity: I* = 85.8%, 12 = 0.9850, p < 0.0001
0
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HCC

AN = O =

435
467

B UH HHH =2

Person-
years

14.20 |
8.65

23.59

810,
67.42
32.50
7.21
243
149.45
7.53

2310
57.36 -

8.12
6.45
9.23
2.00
2.50
219

18.20

43.70

12.87 |

32.90
206.04
469
365

068
1.96
573
3.42
694.90
906.33
15.09
13.89
1,63
10.81
1.06
063
1.60
40.79

2088

44.90

10.20
42.98 |

48.66

308.54
3410 |

e FET0| =atel (B )

Incidence Rate

Annual incidence rate per 100 person-years

Annual
Incidence rate

0.07
0.12
0.04
0.00
0.96
1.94
0.28
0.41

0.46
0.40
117
0.05
0.00
1.85
0.65
1.00
1.60
0.00
0.99
0.60
0.08
0.40
0.55
0.21
0.27
0.00
0.51
1.22
117
0.63
0.52
0.53
0.36
2.45
11

0.94
0.00
0.62
0.15
0.24
0.09
0.39
0.02
0.66
0.27
0.06

0.51
0.35

95% ClI

[0.01; 0.50]
[0.02; 0.82]
[0.01; 0.30]
[0.00; 0.99]
[0.76; 1.23]
[1.51; 2.48]
[0.07; 1.41]
[0.06; 2.92]
[0.36; 0.58]
[0.13; 1.24]
[0.80; 1.70]
[0.02; 0.16]
[0.00; 0.98]
[0.83; 2.88]
[0.29; 1.45]
[0.25; 4.00]
[0.60; 4.27]
[0.01; 3.64]
[0.62; 1.57]
[0.41; 0.87]
[0.01; 0.55]
[0.23; 0.68]
[0.46; 0.66]
[0.03; 1.51]
[0.04; 1.94]
[0.05; 11.76]
[0.07; 3.62]
[0.58; 2.56]
[0.44; 3.12]
[0.57; 0.69]
[0.47; 0.56]
[0.27; 1.06]
[0.15; 0.86]
[0.92; 6.54]
[0.63; 1.95]
[0.13; 6.70]
[0.05; 12.69]
[0.09; 4.44]
[0.07; 0.33]
[0.10; 0.58]
[0.03; 0.24]
[0.15; 1.04]
[0.00; 0.17]
[0.47;0.93]
[0.21;0.33]
[0.01; 0.23]

[0.49; 0.54]
[0.25; 0.50]



©
Antiviral therapy Control
Study Incidence Rate Ratio
Events PY Events PY IRR 95% CI

Hsu 2021 2 237.00 1 243.00 —+T 2.05 [0.19;22.61]
Huang 2023 " 2160.00 30 3062.97 =1 0.52 [0.26; 1.04]
Hui 2025 24 8571.43 13 2898.32 =T 0.62 [0.32;1.23]
Jiang 2025 6 2054.40 4 342.00 0.25 [0.07;0.88
Lim 2025 2 606.00 7 573.00 T 0.27 [0.06;1.30]
Tang 2025 23 31117.00 84 34264.00 - 0.30 [0.19;0.48]
Teerawattananon 2018 3 1056.00 1 1287.00 = 3.66 [0.38;35.15]
Teng 2021 2 1489.20 13 3290.40 =T 0.34 [0.08; 1.51]
Zhou 2023 0 513.00 1 196.00 '_"'_f_'— 0.13 [0.01;3.13]

1

i
Common effect model g 0.41 [0.31;0.55]
Random effects model — 0.41 [0.29;0.59]

Heterogeneity:/? = 19.1% 12 = 0.0075, p = 0.2732
0.01 01 1 10 100
HCC: Incidence rate ratio (treated vs untreated)

T3 3. (7t 71t S5 UNE. (A) HI0j2A X2, (B) HIXIEZ, (C) 22H7| O BE7IH &t
KoM HIX|22 CiH| SHI0|2A X|229| 2t UME H|. HCC, hepatocellular carcinoma; Cl,
confidence interval; PY, person-year; IRR, incidence rate ratio.




B 20264 cistersts] ar BRI MM 28 0E | XIE 0| =210 (EY
A)
Antiviral therapy Study LC Person-years Incidence Rate . .Annual
incidence rate

Zhou 2023A 8 513 | — & 1.56
Jiang 2025A 1 2054 @ T— 0.54
Tang 2025 A 161 297.20 : 0.54
Tang 2025 C 3 1349 T 0.22

i

i
Common effect model ¢ 0.54
Random effects model | o l | | | 0.54
Heterogeneity: I° = 73.1%, 12= 0, p = 0.0110

0 1 2 3 4

®)

Non-antiviral therapy Study

Bonacci 2018

Brouwer 2016

Chen 2012

Choi 2019A 4
Choi 2019B 2
Huang 2022 4
Huang 2023B (Dig Dis) 1
Kim 2022 19
Zhou 2023B

Tseng 2021 8!
Jiang 2025B

Tang 2025 B 27
Tang 2025 D

Common effect model
Random effects model

0
3
0
8
7
3
4
5

2

1
9

LC Person-years

14.20
8.65
8.10
67.42
32.50
149.45
7.53
57.36
1.96
122.06
3.42
308.08

34.10

Heterogeneity: I° = 97.0%, 12 = 1.3221, p < 0.0001

©
Stud

oy Events
Jiang 2025 1"
Tang 2025 164
Zhou 2023 8

Common effect model
Random effects model

An|

Antiviral therapy

PY

2054.40
31069.00
513.00

Heterogeneity: I* = 22.2%, 2= 0, p = 0.2764

T 4, %7 7 BB NE. (N
241 SHRIO1A 7 &

|22 CHH|
confidence interval;

HiO|2{A X|g2 79
PY, person-year; IRR, incidence rate ratio.

Annual incidence rate per 100 person-years

. Annual
Incidence Rate

E— 0.00
0.35
0.00
= 0.71
0.83
0.29
1.86
3.40
3.57
== 0.67
1.75
0.88
0.26

.
:
i
=il
1
—
:

=

0.87
0.62

0 1 2 3 4
nual incidence rate per 100 person-years

Control . )

Events PY Incidence Rate Ratio
6 342 _._._
280 34218 =
7 196 .
<
<

| R R

02 05 1 2 5

incidence rate

IRR

0.31
0.65
0.44

0.62
0.62

95% C

[0.78; 3.12]
[0.30; 0.97]
[0.46; 0.63]
[0.07; 0.69]

[0.47; 0.63]
[0.47; 0.63]

95% ClI

[0.00; 0.56]
[0.11; 1.08]
[0.00; 0.99]
[0.54; 0.94]
[0.57;1.21]
[0.21; 0.39]
[1.10; 3.14]
[2.95;3.91]
[1.70; 7.49]
[0.54; 0.83
[0.79; 3.91]
[0.78; 0.99]
[0.14; 0.51]

[0.80; 0.93]
[0.32; 1.22]

95% ClI

[0.11; 0.83]
[0.53; 0.78]
[0.16; 1.20]

[0.52; 0.75]
[0.52; 0.75]

LC: Incidence rate ratio (treated vs untreated)

JH0[2A X|=Z2
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, (B) HIXIZZ, (C) 2&47| 2ty BY
?_%E’S StMZ H|. LC, liver cirrhosis; Cl,
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3. 8=
1) AR
Pubmed Query Records
#1 “Hepatitis B, Chronic’[Mesh] 20,529
#2 “chronic hepatitis b’[Title/Abstract] 22274
#3 “chronic hbv*"[Title/Abstract] 6,470
#4 “‘CHB’[Title/Abstract] 8,869
#5 #1OR#2OR#30R #4 33,137
#6 “Alanine Transaminase”[Mesh] 34,465
#7 “alanine aminotransferase’[Title/Abstract] 38,694
#8 “‘ALT" [Title/Abstract] 49,449
#9 “liver enzyme*”[Title/Abstract] 22,969
#10 “Gray zone’[Title/Abstract] 1,39
#11 “grey zone’[Title/Abstract] 815
#12 “indetermin®”[Title/Abstract] 20,906
#13 “‘minimal* activ¥”[Title/Abstract] 1,916
#14 “‘minimal* increas*” [Title/Abstract] 2,081
#15 “‘minimal* elevat*”[Title/Abstract] 521
#16 “‘minimal* rais*”[Title/Abstract] 38
#17 ‘minimal* rise*”[Title/Abstract] 83
#18 “fluctuat*”[Title/Abstract] 167,625
#19 “Viremia"[Mesh] 10,687
#20 “low viraemi*”"[Title/Abstract] 60
#21 “low viremi**[Title/Abstract] 250
#22 “low level viraemi*”[Title/Abstract] 138
#23 “low level viremi*” [Title/Abstract] 514
#6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13
#24 OR#14 OR#15 OR #16 OR #17 OR #18 OR #19 OR #20 | 309,269
OR #21 OR #22 OR #23

#25 #5 AND #24 5,857
w | e el e O L




I oo aea

BhY BHIE MW 2

re

JE " T2 0| =2tel (E4)

“HCC’[Title/Abstract] OR “hepatoma’[Title/Abstract] OR
((*hepatic’[Title/Abstract] OR “hepatocellular’[Title/
Abstract] OR “liver’[Title/Abstract] OR “liver cell’[Title/
Abstract]) AND (“cancer*”[Title/Abstract] OR “carci-
noma*”[Title/Abstract] OR “neoplas*” [Title/Abstract] OR
“tumour®”[Title/Abstract] OR “tumor*”[Title/Abstract]))
OR “clinical outcome*” [Title/Abstract] OR “advanced liver

#27 disease*”[Title/Abstract] OR “compensated advanced | 820,788

chronic liver disease*” [Title/Abstract] OR “cACLD[Title/

Abstract] OR “major liver related outcome*” [Title/Abstract]

OR “major adverse liver outcome*”[Title/Abstract] OR

‘MALO’[Title/Abstract] OR “cirrho*”[Title/Abstract] OR

“‘decompensat*”[Title/Abstract] OR ((“cirrho*”[Title/Ab-

stract] OR “liver*” [Title/Abstract]) AND (“complication*”[Ti~

tle/Abstract] OR “event*’[Title/Abstract]))
#28 #26 OR #27 893,683
#29 #25 AND #28 2,522
#30 #29 AND Filters: English, Humans, from 2007 - 2025 1,578
EMBASE Query Records
#1 ‘chronic hepatitis b’ /exp 24,178
#2 ‘chronic hepatitis b*:ti,ab,kw 38,779
#3 ‘chronic hbv*":ti,ab,kw 11,089
#4 ‘chb’:ti,ab,kw 18,192
#5 #1OR#2OR#30R #4 53,585
#6 ‘alanine aminotransferase’/exp 205,901
#7 ‘alanine aminotransferase’:ti,ab,kw 52,212
#3 “alt’:ti,ab,kw 104,624
#9 ‘liver enzyme*"ti,ab,kw 39,886
#10 ‘gray zone’:ti,ab,kw 2,230
#11 ‘grey zone':ti,ab,kw 1,805
#12 ‘indetermin® :ti,ab,kw 35,883
#13 ‘minimal* activ¥’:ti,ab,kw 2,855
#14 ‘minimal* increas* :ti,ab,kw 3,232
#15 ‘minimal* elevat* :ti,ab,kw 958
#16 ‘minimal* rais* :ti,ab,kw 80
#17 ‘minimal* rise*":ti,ab,kw 136
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#18 fluctuat®:ti,ab,kw 186,742
#19 ‘viremia'/exp 31,342
#20 ‘low viraemi*':ti,ab,kw 85
#21 ‘low viremi*'ti,ab,kw 431
#22 low level viraemi*":ti,ab,kw 238
#23 ‘low level viremi*":ti,ab,kw 849
#6 OR #7 OR #38 OR #9 OR #10 OR #11 OR #12 OR #13
#24 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20| 554,817
OR #21 OR #22 OR #23
#25 #5 AND #24 15,256
6 ‘Ii\;ﬁgsigjl/gj;cinoma’/exp OR ‘liver tumor’/exp OR ‘liver cir- 506,838
hce':ti,ab,kw OR ‘hepatoma’:ti,ab,kw OR ((‘hepat-
ic’:ti,ab,kw OR ‘hepatocellular’:ti,ab,kw OR ‘liver’:ti,ab,kw
OR ‘liver cell:ti,ab,kw) AND (‘cancer*’:ti,ab,kw OR
‘carcinoma*':ti,ab,kw OR ‘neoplas*':ti,ab,kw OR ‘tu-
mour*’:ti,ab,kw OR ‘tumor*’:ti,ab,kw)) OR ‘clinical out-
come* :ti,ab,kw OR ‘advanced liver disease* :ti,ab,kw OR
#21 ‘compensated advanced chronic liver disease*':ti,ab,kw OR 1,300,773
‘cacld’:ti,ab,kw OR ‘major liver related outcome® :ti,ab,kw
OR ‘major adverse liver outcome*”:ti,ab,kw OR ‘ma-
lo":ti,ab,kw OR ‘cirrho*":ti,ab,kw OR ‘decompen-
sat*":ti,ab,kw OR ((‘cirrho® :ti,ab,kw OR ‘liver*':ti,ab,kw)
AND (‘complication*":ti,ab,kw OR ‘event*':ti,ab,kw))
#28 #26 OR #27 1,445,456
#29 #25 AND #28 7,148
#30 #29 AND [english]/lim AND [humans]/lim 6,348
1 #il’}(r)n,)ﬂ\ND [embase]/lim NOT ([embase]/lim AND [medline]/ 3195
Cochrane Query Records
#1 MeSH descriptor: [Hepatitis B, Chronic] explode all trees 1,766
#2 (“chronic hepatitis b”):ti,ab,kw 4,505
#3 (“chronic hbv”):ti,ab,kw 641
#4 (“CHB”):ti,ab,kw 1,673
#5 #1 OR #2 OR #3 OR #4 5,107
#6 (*Alanine Transaminase”):ti,ab,kw 3,085
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#7 (“alanine aminotransferase”):ti,ab,kw 9,106
#3 (*ALT"):ti,ab, kw 13,976
#9 (“liver enzyme”):ti,ab,kw 1,061
#10 (“Gray zone”):ti,ab,kw 84
#11 (“Grey zone”):ti,ab,kw 84
#12 (indeterminate):ti,ab,kw 961
#13 (“minimal activity”):ti,ab,kw 87
#14 (“minimal increase”):ti,ab,kw 134
#15 (‘minimal elevation”):ti,ab,kw 2
#16 (“minimal rise”):ti,ab,kw 6
#17 (fluctuate”):ti,ab,kw 223
#18 MeSH descriptor: [Viremia) explode all trees 497
#19 (“low viremia”):ti,ab, kw 19
#20 (“low level viremia”):ti,ab, kw 68
#6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13
#21 OR #14 OR #15 22,962
#22 #21 AND #5 1,793
MeSH descriptor: [Carcinoma, Hepatocellular] explode all
3 trees OR MeSH descriptori [Liv_er Neqplasnjs] explode all 8.470
trees OR MeSH descriptor: [Liver Cirrhosis] explode all '
trees
((HCC or hepatoma or ((hepatic or hepatocellular or liver or
liver cell) AND (cancer® or carcinoma* or neoplas* or tu-
mour* or tumor*)) or clinical outcome* or advanced liver
#24 disease* or compensated advanced chronic liver disease* | 573,043
or cACLD or major liver related outcome* or major adverse
liver outcome* or MALO or cirrho* or decompensat* or
((cirrho* or liver*) AND (complication® or event*)))):ti,ab,kw
#25 #23 OR #24 573,043
#26 #22 AND #25 913
#27 #26 AND Filters: English from 2007 - 2025 703
Web of Science Query Records
#1 “chronic hepatitis B” (Topic) 25,100
#2 “chronic HBV infection” (Topic) 4,096
#3 “CHB” (Topic) 9,606
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#4 #1 OR#2 OR #3 30,164
#5 “alanine transaminase” (Topic) 7,427
#6 “alanine aminotransferase” (Topic) 34,946
#7 “ALT” (Topic) 51,964
#8 “liver enzyme*” (Topic) 17,951
#9 “gray zone” (Topic) 1,605
#10 “grey zone” (Topic) 859
#11 “indetermin®” (Topic) 25,927
#12 ‘minimal* activ*” (Topic) 1,738
#13 ‘minimal* increas*” (Topic) 2,022
#14 ‘minimal* elevat*” (Topic) 334
#15 ‘minimal* rais*” (Topic) 36
#16 ‘minimal* rise*” (Topic) 59
#17 “fluctuat*” (Topic) 467,502
#18 “viremi*” (Topic) 20,631
#19 “viraemi*” (Topic) 3,608
#20 “low viraemi*” (Topic) 59
#21 “low viremi*” (Topic) 229
#22 “low-level viraemi*” (Topic) 161
#23 “low-level viremi*” (Topic) 769
#50R #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR

#24 #130R #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR | 608,771

#20 OR #21 OR #22 OR #23

HCC OR hepatoma OR ((hepatic or hepatocellular or liver

or “liver cell”) AND (cancer* or carcinoma* or neoplas* or

tumour* or tumor*)) or “clinical outcome*” or “advanced

liver disease*” or “compensated advanced chronic liver
#25 disease*” or cACLD or ‘Pmajor liver related outcome*” or 831,345

‘major adverse liver outcome*” or MALO or cirrho* or de-

compensat* or ((cirrho* or liver*) AND (complication* or

event*)) (Topic)
#26 #4 AND #24 AND #25 2,257
47 #éﬁ;agl;l)D 2007-2025 (Year Published) and English (Lan- 1.913
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Studies identified through database searching
(n=8,968)
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=
[}
2

={ Duplicates removed (n = 3,276) ]

\
[ Studies screened (n = 5,692) ]—>[ Studies excluded (n = 5,550) ]

v

Studies sought for retrieval (n = 141) ]—»[ Studies not retrieved (n = 0) ]

v

Studies assessed for eligibility (n = 141) }—» Studies excluded (n = 104)

Wrong setting (n = 2)
Wrong outcomes (n = 42)
Duplicate study (n = 2)
Wrong study design (n = 32)
Duplicate population (n = 3)
Wrong patient population (n = 23)

Screening

\4
[ Studies included in review (n = 37) J

Included

Risk of bias domains

D1 D2 D3 D4 D5 Overall

Hsu 2021 ® ® ® ® ® ®

Study

Lim 2025 &) © &) ® ® S

Domains: Judgement
D1: Bias arising from the randomization process. @ Some concems
D2: Bias due to deviations from intended intervention. @ Low

D3: Bias due to missing outcome data.
D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result.
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Study

@ ISE 4+

Risk of bias domains

D1 D2 D3 D4 D5 D6 D7 |Overall
Bonacci 2018 ® O ® | & O & @ e
Brouwer 2016 © ® ® ® ® ® @® [ )
Bruce 2016 ® | O  ® & 60 & @ o
Chen 2012 el & & o & e  ©
Choi 2019 0l60 & &  ® & ®| O
Erken 2022 ® |  ® | ® | 600 & @ @
Farzi 2014 Cl e & e 60| e O
Huang 2022 . . . . @ . . .
Huang 2023 (Dig Dis) ® 60|60 @& 0 & & e
Huang 2023 (Hepatology) ® O 6 & 6 & e o
Kim 2022 ® 60 & 6 606|600 @ e
Koc 2022 ® ©0 & & 0 e e o
Kumada 2010 ® © & @ o e e ®
Lee 2019 |60 & 6 60 e & O©
Lee 2020 @l | ® & 6 | & e 6
Nakazawa 2011 ® © & @ o o @ ®
Oliveri 2017 C @& & @& & & e O
Seong 2022 @ 6 & & & & ® O
Sinn 2017 el o & & & o e O
Teerawattananon 2018 ® O 60 @& & e @ ®
Teng 2021 ® 00 & & & & | o
Tseng 2024 ® ©) ® @ @ ® @® ®
Wunsch 2022 ® 60 & & 60|60 @ e
Yapali 2015 ® 0  ® ® 0 060 @ | e
Zhou 2023 ® © /60| 6 6 & e e
Tseng 2021 ® 0 ® & 60 & & o
Jiang 2025 ® 0  ® @& 0 & @ | o
Kim 2024 |0 & & 0| e e o
Hui 2025 ® ©0 & & 0 e e o
Huang 2025 @ @ @ @ © ® @ 6]
Parlati 2024 ®  ® 0| e | 60| e e | e
Papatheodoridi 2024 el @6 & & ©
Choi 2025 CEECHNCEK BECEK BK HNC)
Tang 2025 CHECEECEN BECEK BK BEC)
Choi 2024 e 60 60 6 06 e & O
Domains: Judgement
D1: Bias due to confounding. @ Serious
D2: Bias due to selection of participants. @ Moderate
D3: Bias in classification of interventions. @ Low

D4: Bias due to deviations from intended interventions.
D5: Bias due to missing data.

D6: Bias in measurement of outcomes.

D7: Bias in selection of the reported result.
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D 20264 cistzistsl ghY BRI MW 2

o O] TA

=

12, HEYIT R B2 Tk 21y

x| H|Y#E BSVvs. ETV TAFvs.ETV TDFvs. ETV TAF vs. TDF

n

24 2

0
ne

Cr ] !
=a= (P-value)’  (P-value)’  (P-value)’  (P-value)®  (P-value)'
HH 28Xt 0.305 0.463 0.048 0.450 0.313
1GHs #ixt 0.477 N/AT 0.334 0.834 0.239
LZHHS0| Gl 2R 0.661 N/AT 0.131 0.697 0.132
BX 45008 014 0.288 N/AT 0.122 0.424 0.102
3%t 45008 02 0.691 0.639 0.378 0.796 0.896
BHR HAXE  0.209 N/AT 0.106 0.597 0.058
B JH ASE  0.602 0.779 0.195 0.435 0.571
S IR 0322 0.499 0.025 0.293 0.154

P>0.05 21T M2t 78 27 210 SAXCE ROI5H H| Y20l giSE 2ojg

BSV, besifovir; ETV, entecavir; TAF, tenofovir alafenamide; TDF, tenofovir disoproxil

fumarate; NA, not applicable.

*MH-X|2 MSE2 B3(design-by-treatment interaction model)0i| 7[EH&HQ EAHZ).

"ei7Aback-calculation)S &%t SIDE(RIY ¥ 71 2 £2)) 7|H0A TEEHIEFo| LE

o).

TEIH Hlwet 7Y
7

] =8 2 Ql= H R2(closed loop)7t FEEIX| 40t =& 22Y
7)o Hlgay Ay

FIE HI=ZH[AF (67.1%), HI=XH|0{DF (34.1%), E7H]|01(1.0%)7t MEACE.

CRF, HIAIZH|0 23 A7t 37O IR MRHHO0IM A2 G5t Ziksmall-

study effect) X 330 2ot W24| 7+5-40| BHX=IX| ICE=2, 0] &=¢f Zit=
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438 X2 oA O EMO8R: Pl 95% MEHZ
FIA| 2Rt QHEY 718 Of 31 79,090 Ref.

HI=ZHAF 11 46,501 0.653  0.494-0.864

HI-ZH[ODF 34 115,061 0.800  0.704-0.910

H|A|Z2H| O] 3 2,925 0458  0.282-0.743
UBHS A SHIE7H] O] 16 13,444 Ref.

HI=ZH|HAF 4 8,185 0717 0.607-0.847

Bl=ZHIDF 17 23,268 0.900  0.809-1.003

HIA| ZH]Of 1 457 0.683  0414-1.126
UEHES0] gl A HE7Hof 11 35,211 Ref.

B-ZHOAF - 5 35,415 0.895  0.693-1.155

H-RZHODF 12 63,057 1.065  0.906-1.252

Hi| A Z2H|Of 1 1,782 0.688  0.381-1.242
g4 5008 01y 2AlE7HH|0f 21 76,383 Ref.

H-ZHOAF 4 44,360 0.633  0.454-0.883

B ZH[OIDF 22 111,781 0.797  0.694-0.916

HA|ZEH|Of 1 2,239 0555 0.284-1.088
25003 02 710 10 2,702 Ref.

HI-ZHOAF 7 2,141 0771 0.434-1.371

H=ZHODF 12 3,280 0.810  0.567-1.157

HIAIZH|0f 2 686 0390  0.181-0.842
HHdg k= AETH|O 4 50,885 Ref.

BH=ZHAF 3 43,267 0.658  0.462-0.937

Hl-ZH[ODF b 90,582 0.775  0.616-0.975

HIAIZH| O] 1 2,239 0577  0.298-1.117
HH 7| ISE U7 HH| 0] 28 28,205 Ref.

HI=ZH|HAF 8 3,234 0.657  0.400-1.080

B=ZH|DF 30 24,479 0.785  0.659-0.935

H|A|ZH]Of 2 686 0.358  0.170-0.756
SY SF /I AE 7] 20 58,156 Ref.

BI-ZHIGAF 9 45,721 0.633  0.463-0.865

HI=ZH|DF 21 96,455 0.802  0.683-0.942

H|A|Z2H| O] 3 2,925 0445  0.267-0.740

Ref., reference.
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(B)

Treatment No. of Studies No. of Patients Hazard Ratio (95% Cl)

ETV 31 79,090 Reference

TAF " 46,501 0.653 (0.494-0.864) —

TDF 34 115,061 0.800 (0.704-0.910) —a—

BSV 3 2,925 0.458 (0.282-0.743) ‘ —— | i
0 0.5 1 1.5

Hazard Ratio (95% Cl)
©

0.701 (0.453-1.084)

0.816 (0.624-1.068)
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DE OFH| 7t HIWOIM SHXCZ R2I5H X0z ZES|X| UUCHE
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Treatment No. of Studies No. of Patients Hazard Ratio (95% Cl)
ETV 16 13,444 Reference
TAF 4 8,185 0.717 (0.607-0.847)
TDF 17 23,268 0.900 (0.809-1.003)
BSV 1 457 0.683 (0.414-1.126)
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Z2Y HEHI EZ, (B)
Xt Network funnel plot, (D) ZtAHZ0
HAHZ0| Q= 2HAF Network funnel plot. Cl, confidence interval; ETV, entecavir; TAF,

®

-0

OO o

Zhet 2 9/
IAHS SRt 710t
|

[y

Hazard Ratio centered at
comparison-specific effect

2 Hli, (A) S
2y o1 2
QU= B} 210 WY of3) 2

BAL- 2

{50 M2 2t 2fH| 712 Bl A

Z1KForest plot), (C) 2HHHS &
StM

LLOL-O 1o
HO

Z1k(Forest plot),

2y

tenofovir alafenamide; TDF, tenofovir disoproxil fumarate; BSV, besifovir.
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JE " T2 0| =2tel (E4)

® ¢ 20| M2 51918 24
ATE A §KSmall-study effect)0f 2J§t Mk 754 S HiXotT Zuto)

=
SH0I517| 93, 1T E2 40 T2 58t 24 2GS 2 ZH0IAE

[ |

Auyg
Y B2 £ 50082 7IFOR U2 o7 AR S11S RGN
Y 2 4715008 0140l 22712| AT CHAX} 234,768%: T2 7A0fA,

A B2y 48 H =4 HEHd 48 270N HERD ZE9 SA4AH

=3

M2|77E 0.694-0.916) RE0IM QOISH 7het LA Q5 ZAT}h BQIZ|ULY.

=

Ui, HIAIZH[O{(RI&H], 0.555; 95% &I=2[71¢t, 0.284-1.088)= SH X

FoM0ll =ZotK| RIUCHE 13, 23 7B). oA BTN ST HIEZ0| 3Z0]
SOIACHZ 7C). Olof HIgH ZF H2 7t 500 0|2l 15742] 12 M

L&A 8,809F; 1 7A)0Me= lE|ZHH|0f CHH| HIA|ZH]O{(I=dH], 0.390;
95% AlZ|77H 0.181-0.842)2] oI5t 7t &
Bl ZHIOJAF ¥ H|2H|0IDF= SA1X R0l =6t RJUCH (7 13, 13
7D).

0%

FlE g4/t =RI=AC). B,

-
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BSV

®

Treatment No. of Studies No. of Patients Hazard Ratio (95% Cl)
ETV 21 76,388 Reference
TAF 4 44,360 0.633 (0.454-0.883) —
TDF 22 111,781 0.797 (0.694-0.916) —a—
BSV 1 2,239 0.555 (0.284-1.088) —_—
0 0.5 15
Hazard Ratio (95% Cl)
©
=
=] p =0.5755 (Egger) \ o BSVTAF
T & ETVTAF
- A + ETVTDF
e SN x TAFTDF
P 7 ‘\
o / \
L‘I.I‘: g - /’ ++ I+ \\
° 7/ \
5 ¥ N
£ o ;T A
n © 7 / \
/ A\
II \\
l’ + \\
g . Vi + +\\
/’ x \\\
/ \ +
T T T T T T
0.5 1.0 2.0 5.0 10.0 20.0
Hazard Ratio centered at
comparison-specific effect
tystzietsl 89
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B 20264 cisizists) obA BH IS MW 2

©)

Treatment No. of Studies No. of Patients Hazard Ratio (95% Cl)

ETV 10 2,702 Reference

TAF 7 2,141 0.771 (0.434-1.371) —_—

TDF 12 3,280 0.810 (0.567-1.157) —_—e

BSV 2 686 0.390 (0.181-0.842) e ‘
0 0.5 1.5

Hazard Ratio (95% Cl)
T2 7. 17 R0 [ 7H 2 Of3 HT. (A) BEA| T2 2 okY| 7k H|T %ZEY HE
1—43 £, (B) Y H#E > 500“‘ OfAf 712t 4 %* 2 27 & ZAiForest plot), (C) 2& &
500':'=I 0[AF Network funnel plot, (D) = HE&£ 4= 500 EIIE'f Ztoh diA o) A7 &M A
J—f(Forest plot). Cl, confidence interval; ETV, entecavir; TAF, tenofovir alafenamlde TDF,
tenofovir disoproxil fumarate; BSV, besifovir.

AR

@ 7 KO X0 M2 59118 24

AT X=o| S0 MHE Zute| UdsS dSBol/| flol, 24 UdsS Bio=
AT Xt=(administrative claims data)?t He 7|8t ISEZ LI+ o115
A4S IR

H7oE 7 A=E YR St 7749 A7H(EM WAL 186,973, 1

BA)MIA, TIA| HIYEN 24 Y 24 HIYEY AY ZF0IM HET 23| SAH
UH0| LSEHUACHE 12). 24 Zat, AE|7HH|0f ChH] B ZH|0AF(RIEH],
0.658; 95% 41277t 0.462-0.937), HI'=ZH|O{DF(Y&HI, 0.775; 95%
A2t 0.616-0.975) 25 Ko 2 7t LY AHS BEALC). BHH,
HIAIZH|O{(-H, 0.577; 95% MZ[F7E, 0.298-1.117)= |5t Xt0[7}
QUACHE 13, 12 8B).

He 7|8t ISEES EAMSH 32719 GI(24 LA} 56,604F; 17 8AIME,
FA Hgdd 48 2 =4 Hgdd 48 2R0M HER/|A 2o SAX
UTMO| USEUCHE 12). M ZDh HA|IZH|0{(YEH|, 0.358; 95% AZ727t

170-0.756)2} H|.-ZH|O{DF(YI&H|, 0.785; 95% Al1Z77F 0.659-0.935)=

0.
AE|7HH]0f CHH| FOIoHA ZHef L4 SIH0] QAT B, HIL=ZH|AR(RIEHI,
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0.657; 95% 212|717t 0.400-1.080)= MH|ZHH[0f ThH| SH1X {240l =5t
SRICHE 13, 23 80).
®

HHOZ H X2 HA 7B ISE
TOF,

BSV

ET

®)

Treatment No. of Studies No. of Patients Hazard Ratio (95% Cl)

ETV 4 50,885 Reference

TAF 3 43,267 0.658 (0.462-0.937) ——

TDF 5 90,582 0.775 (0.616-0.975) —

BSV 1 2,239 0.577 (0.298-1.117) —_— X
0 0.5 1 1.5

Hazard Ratio (95% Cl)

©

Treatment No. of Studies No. of Patients Hazard Ratio (95% Cl)

ETV 28 28,205 Reference

TAF 8 3,234 0.657 (0.400-1.080) B

TDF 30 24,479 0.785 (0.659-0.935) —a—

BSV 2 686 0.358 (0.170-0.756) o :
0 0.5 1.5

Hazard Ratio (95% Cl)
T2 8. ST X2 EX0| M2 7t LM QI3 Hlw, (A) A7 Xtz X0 M2 2 2R 7+ Hlw A
ZY HEYI EX, (B) B719= HT Ktz 7heh LM 1 2 84 Zik(Forest plot), (C) E 7|
Bt TSE Zioh g 151 27 & Zuk(Forest plot). Cl, confidence interval; ETV, entecavir;
TAF, tenofovir alafenamide; TDF, tenofovir disoproxil fumarate; BSV, besifovir.



I 2026t iEizista) BHY BRI MM 23 D 1|8 EIE 0|2t (25)

® %M 58 71210] SU3 A7 B19I1E EX
SR A S0 13} X2 Rl YN T U MY ARE AP0 ROI7H ZAftH,

0248 AIZFE Xt0|7F Z1t ohA0f EAHEQl w2t Hi(era bias, time-lag bias)2

bal

f8sh o ATt= XIH0| A0 2ACE 0[O0 A|7IH Xt0]0f 2t Hets Z|Ast5H|

1o
Floli, SFA| 2t 2t S5 AlZ|7H ERIok= 24219] S+E HEoI0] et ole1E
ZA(2M UYA 203,257 28 9A)NIME, TA HIPEY HES Sof

HEYT D30 EAA UmMO0| SOILQCHE 12). A ZAnt, AlE|7H|0] ChY|
HIA|ZZH|O(RIRHI, 0.445; 95% 4A1=|717t 0.267-0.740), HI=ZH[OGAF(RI=H],
0.633; 95% A12/77F, 0.463-0.865), HI.=TH|{DF(RIEH], 0.802; 95% A=|7Zt,
0.683-0.942)= 2% R2UoHH 2 712 UM &S HUICHHE 13, 1 9B).

A
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(B)

Treatment No. of Studies No. of Patients Hazard Ratio (95% Cl)

ETV 20 58,156 Reference

TAF 9 45,721 0.633 (0.463-0.865) —
TDF 21 96,455 0.802 (0.683-0.942) —=—

BSV 3 2,925 0.445 (0.267-0.740) — -
0 05 1 15
Hazard Ratio (95% Cl)
T2 9, O SE 7|710] SUsH 01710| ZHt BhAY 9|31 H| T, (A) ZF OkN| ZHO| H| IEY Y EQ
I EF, (B)7f°“'”kH Qs 27 &M 7éﬂ}(Forest plot). Cl, confidence interval; ETV, entecavir;
TAF, tenofovir alafenamide; TDF, tenofovir disoproxil fumarate; BSV, besifovir.

2. A1 D24ARE

= Z10[=22l HE0A et HAY 2 JH & HEHS HEEM2

Opt

3719| S, 243,577HO| A HIO|HE Lttt SRR 71 22Xl A

i

Hiseith = 242 Tg BEUGE 2V H0|2A X=E AR I, 7ief &

o O

0z

MOl QFH-ES 1121010 2| MEHO] 42N 2HE MIAISHLAL BIT.

[ S | T —

HAX 26 0 S HERS HERZA 21}, HIAIZH|, Bl = 28| Of(B| .= H| AR
2 HL-ZH|O{DF)= AHI7HHI0f THH] SAXCZ Rt 2teh L S0
SUTH A 2 2M40A B ZHHAF S0HZE2 AE|F7HH|0] F0Z CHH|

2% RUCHSIEHI, 0.653; 95% 412717t 0.494-0.864).
H=ZHIOIDF S0 FA| AE|ZIHI0 CHE] RofotA Y L A0l K2
WOE LEFHTHRIRH], 0.800; 95% 4lZ|+¢t 0.704-0.910). = ZH|OJAFSt
B ZZH|OIDF 2F 212t 2 fI2i2 SAXCEZ [OJ8t X015 20|X| LATHERIH,
0.816; 95% Al=|717F, 0.624-1.068) (1& 5C). SUCRA 2M0ilAf Bl IZH|HAF
(67.1%)7} HI==ZB|ODF (34.1%)2L &2 &5 ®9IS AX[GHH XMz ¢

=
ro
r
Jon
foh
©
w
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S2 QIBHIS B0l M2 HI=RHIOART 71X IXO! 0SS ANE! 4 9oL,
SiAo| 2RO E|LRHIOAF7} B O{DFEICH QEBITIT BEIE|E

OIEICH oM, O EAM0IAM HIAIZE|O F0Z0| 7HY H2 RBI(FI2lH], 0.458;
95% 2712t 0.282-0.743)5 EUCU, 0= 44 A0 =5te 210|122
A

OlAFM I‘Ig_ =1 EHA_‘!()” OIO-l é%%k ‘XH0 9._O| =1 :Lj-l 6HA_1‘9|

o
i

HEC A

—

2) Sl

Of| 1% Aol Ztet Ofl2s ST OFLI2 A7| 80| M2 Ky DRms
ECWE ]
DAY U B 54 H=THODFE 7| 28 Al MARITIS Kot X BUT
UAS QU 4 QL. Ol THOILF SUFES0| U RO S23 9l
QAO|T} BIB1, Ei=TEH|OIAFS} HIAIZHIO, AE|7HI01= Of2{3t 2548 9IZ0]

Ot 7| g ZHOM LPAS Heft.

@ X|& Hah HLEZHODF=E X& +X(5 S2HE, LDL SYAHE
FEAL)E FF= Z0| U= A2 4K QUCt. ' HH|0DF £0f S0|H

2X7H 7IMRI2 S HEILE HEtHe SM0| U8 BT Ol 4H 9l

X027 |20= B ZEHDFe| X|& X5t it AAZ ML, 2
S0 M=T Of=feh XAIE +X|0] Hapt AX PeHQ Jadet &y ?lEs

RQOIGH E0[K|= Y= HOZ HEUct™
@ LI UM HAZH| 0= 52 SUA HHE 7SO0 E2AH WA LA (cross—
resistance) 2! LA HH0|7} YMSt Tt540] 2070 A4 Fo7t QF

105,121
=
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1) 2

(@ PubMed search strategy

Keywords Query

Population (“Hepatitis B"[Mesh] OR “Hepatitis B [tiab] OR “HBV[tiab])

Intervention &  (“Tenofovir’[Mesh] OR “tenofovir alafenamide” OR “entecavir’” OR

Comparator “Tenofovir’[tiab] OR “tenofovir alafenamide’[tiab] OR “Tenofovir DF’[tiab]
OR “entecavir’[tiab])
Outcome (“Carcinoma, Hepatocellular’[Mesh] OR “Hepatocellular cancer” [tiab] OR

“Hepatocellular carcinoma’[tiab] OR “Liver cancer’[tiab] OR “HCC’[tiab])

Combined #1 AND #2 AND #3

Limits (#4) AND (humansiFilter]) AND (english|[Filter])

Exclusion (#5) NOT (booksdocs[Filter] OR casereports|Filter] OR classicalarticle[Filter]
OR editorial[Filter] OR meta-analysis[Filter] OR review|[Filter] OR
systematicreview[Filter] OR guideline[Filter] OR letter[Filter] OR
newspaperarticle[Filter] OR personalnarrative[Filter])

@ Embase search strategy

No Search Query
#1 ‘hepatitis b'/exp OR ‘hepatitis b’:ti,ab,kw OR ‘hov’:ti,ab,kw
#2 ‘tenofovir'/exp OR ‘tenofovir alafenamide’/exp OR ‘entecavir’/exp OR

‘tenofovir:ti,ab,kw OR ‘tenofovir alafenamide’:ti,ab,kw OR ‘tenofovir df :ti,ab,kw
OR ‘entecavir:ti,ab,kw

#3 ‘hepatocellular carcinoma’/exp OR ‘hepatocellular cancer’:ti,ab,kw OR
‘hepatocellular carcinoma’:ti,ab, kw

#4 ‘clinical article’/de OR ‘clinical trial’/de OR ‘cohort analysis’/de OR ‘comparative
study’/de OR ‘controlled clinical trial’/de OR ‘controlled study’/de OR ‘major
clinical study’/de OR ‘multicenter study’/de OR ‘observational study’/de OR
‘prospective study’/de OR ‘randomized controlled trial'/de OR ‘retrospective
study’/de

#5 #1 AND #2 AND #3 AND #4

#6 #5 AND ([article]/lim OR [clinical trial]/lim) AND [humans]/lim AND [english]/lim
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® Cochrane Library search strategy (CENTRAL)

ID

Search Query

#1 [mh “Hepatitis B"] OR (“Hepatitis B* OR “HBV"):ti,ab,kw

#2 [mh “Tenofovir'] OR (“Tenofovir” OR “tenofovir alafenamide” OR “Tenofovir DF” OR

“entecavir’):ti,ab,kw

#3 [mh “Carcinoma, Hepatocellular'] OR (*Hepatocellular cancer” OR “Hepatocellular

carcinoma’):ti,ab,kw

#4 #1 AND #2 AND #3

T 29 MY B8 A ¥ ME/2E AdJeRld, ¥E HESE HA 7hef UM
HIO|EE 2105t 37712] Z210| 2 20 ZetE
(V] [VES M Za(hits) ]
PubMed 680
EMBASE 880
Cochrane Library 248
ZUMES > 1,808
Z2HA & 1,550 12 A8 oA
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D 20264 chstztsts] Gh BRI HIHIY 28 DA 1|8 HIR 10| S2t0) (HY)

Identification of studies via databases and register

——\ ()

Records identified through databases (n = 1,808)
Pubmed (n = 680), Embase (n = 880), Cochrane (n = 248)

> .
[Dupllcale records removed (n = 258)
Y
[Records screened (title and abstract) (n = 1,550) J

Records excluded (n = 1,517)

« Inappropriate study design or publication type (n = 486)

« Ineligible study population (n = 442)
| + Lack of appropriate comparator (n = 177)

« Irrelevant intervention or exposure (n = 148)

* Outcomes not relevant to the study objectives (n = 143)

« Irrelevant topic or other methodological reasons (n = 121)

\4
[Full-text articles assessed for eligibility (n = 33) J
Identification of studies via other methods (n = 4)
« Citation searching (n = 2)
* Manual search (n = 2)
\4
[Studies included in the systematic review (n = 37) J

[ Included HEligibiIityM Screening M Search J
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3) HIEE ST
@ A OE 217
Risk of bias domains
D1 D2 D3 D4 D5 Overall
>
© .
Zlumeos) @ @ @ @ @ @
Domains: Judgement
@ Low

D1: Bias arising from the randomization process.
D2: Bias due to deviations from intended intervention.
D3: Bias due to missing outcome data.

D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result.
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@ ISE A+

Risk of bias domains
D4 D5 D6

Overall

Chang (2021)
Chen (2020)
Choi (2019)

Choi (2021)

Chon (2021)
Chun (2023)
Goyal (2015)
Gizelbulut (2021)
Ha (2020) JGH
Ha (2020) Sci Rep
Ha (2023)

Hsu (2020)
Huang (2022)
Kim (2018)

Kim (2019)

Kim (2022)

Kim (2024)

Kim (2025)

Koklu (2013)
Kramer (2023)
Lee (2020)

Lee (2021) Hepatol Int
Lee (2021) JVH
Lee (2025)

Lim (2022)

Na (2021)

0Oh (2020)
Papatheodoridis (2020)
Pol (2021)

Shin (2021)

Su (2021)

Yang (2023)
Yang (2025)

Yip (2020)

Yoo (2025)

Yu (2018)

Study

|_Jollo](c]ollo)clo)[olo]ololl Jollololo]l Jolololo) lojola]olol X Jololo)ol Jolf:

0)0){o][0]0][0)[Cl0)(01a][GNo)l JOI0)Clo][010]0]0](0)0l[0)Cllo][010l0N0]0)OlC)CITJOIF

CACE AT AT E A A A AT E A A AT E A A A A E I T8

000000660080 ede e ede e eedeeedneneenns

CAC A AE AT A A A O AE A C A A AT A Ao At Ar e e e
(o)o)iollo]ollo)cllo)[ololololl Jolo]Cllo]olcllolo]lo) Jo)Clo][olololo]0)o/o)Clo](C]
CAC A AT A AE A A A AE A E A AT E A AE A E A
|_Jo)io]o]cllo)cllo)[olclololl Jolofclo]l Jollolo]lc) Jolcloolol J Jo)olo)ol JC)

Domains: Judgement
D1: Bias due to confounding. @ Serious
D2: Bias due to selection of participants. @ Moderate
D3: Bias in classification of interventions. @® Low

D4: Bias due to deviations from intended interventions.

D5: Bias due Bias due to missing data.

D6: Bias in measurement of outcomes.

D7: Bias in selection of the reported result.
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