Supplementary Materials

Variation in attributable fraction of hepatitis B virus and hepatitis C virus
among primary liver cancer cases across mainland China: a systematic literature

review and meta-analysis

Chungqing Lin'#, Zhenqiu Liu*#, Feixue Wei?, Catherine de Martel*, Wanqing
Chen!, Gary M. Clifford*

"Department of Cancer Screening, National Cancer Center, National Clinical
Research Center for Cancer, Cancer Hospital, Chinese Academy of Medical Sciences
and Peking Union Medical College, Beijing 100021, China.

*State Key Laboratory of Genetic Engineering, Human Phenome Institute, Fudan
University, Shanghai 200438, China.

SDepartment of Epidemiology, Ministry of Education Key Laboratory of Coal
Environmental Pathogenicity and Prevention, School of Public Health, Shanxi
Medical University, Taiyuan 030001, Shanxi, China.

*Early Detection, Prevention and Infections Branch, International Agency for
Research on Cancer (IARC/WHO), Lyon 69366, France.

# Authors contributed equally.

Correspondence to: Dr. Wanqing Chen, Department of Cancer Screening, National
Cancer Center, National Clinical Research Center for Cancer, Cancer Hospital,
Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing
100021, China. E-mail: chenwq@cicams.ac.cn; Dr. Gary M. Clifford, Early
Detection, Prevention and Infections Branch, International Agency for Research on
Cancer (IARC/WHO), 25 avenue Tony Garnler CS 90627, Lyon 69366, France. E-

mail: cliffordg@iarc.who.int



Supplementary Table 1. Literature search strategy

Database

Search strategy

PubMed

(("Hepatocellular carcinoma"[All Fields] OR "liver neoplasms"[All
Fields] OR "liver neoplasm"[All Fields] OR "liver neoplasia"[All
Fields] OR (("liver"[All Fields] OR "Hepatocellular"[All Fields])
AND ("neoplasms"[All Fields] OR "neoplasm"[All Fields] OR
"neoplasia"[All Fields] OR "carcinoma'"[All Fields] OR
"carcinomas"[All Fields])) OR "HCC"[AII Fields] OR "liver
cancer"[All Fields] OR ("liver"[All Fields] AND "cancer"[All Fields]))
AND (("hepatitis B virus"[All Fields] OR ("hepatitis B"[All Fields]
AND "virus"[All Fields]) OR "hepatitis B"[All Fields] OR "hepatitis B
virus DNA"[AII Fields] OR ("hepatitis B virus"[All Fields] AND
"DNA"[AIl Fields]) OR "HBV DNA"[AIl Fields] OR ("HBV"[AII
Fields] AND "DNA"[AII Fields]) OR "Hepatitis B Antigens"[All
Fields] OR "Hepatitis B Antigen"[All Fields] OR ("hepatitis B"[All
Fields] AND ("antigens"[All Fields] OR "antigen"[All Fields])) OR
"HBV"[AIl Fields] OR "HBsAg"[All Fields] OR "Hepatitis B surface
Antigen"[All Fields]) AND ("hepatitis C virus"[All Fields] OR
("hepatitis C"[All Fields] AND "virus"[All Fields]) OR "hepatitis
C"[All Fields] OR "hepatitis C antibodies"[All Fields] OR "hepatitis C
antibody"[All Fields] OR ("hepatitis C"[All Fields] AND
("antibodies"[All Fields] OR "antibody"[All Fields])) OR
"hepacivirus"[All Fields] OR "HCV"[AII Fields] OR "anti-HCV"[All
Fields] OR "HCV-RNA"[AII Fields] OR "HCV RNA"[AIl Fields] OR
("HCV"[AIl Fields] AND "RNA"[AII Fields]))) AND ("China"[All
Fields] OR "Chinese"[All Fields]))

EmBase

(‘hepatocellular carcinoma' OR 'liver neoplasms' OR 'liver neoplasm'’
OR 'liver neoplasia’ OR (('liver' OR 'hepatocellular') AND ('neoplasms'
OR 'neoplasm' OR 'meoplasia’' OR 'carcinoma')) OR 'hcc' OR 'liver
cancer' OR ('liver' AND 'cancer')) AND ('hepatitis b virus' OR
(‘'hepatitis b' AND 'virus') OR 'hepatitis b' OR 'hepatitis b virus dna' OR
('hepatitis b virus' AND 'dna’) OR 'hbv dna' OR ('hbv' AND 'dna') OR




'hepatitis b antigens' OR (‘hepatitis b' AND 'antigens') OR 'hepatitis b
antigen' OR ('hepatitis b' AND 'antigen') OR 'hbv' OR 'hbsag') AND
(‘hepatitis ¢ virus' OR (‘hepatitis ¢' AND 'virus') OR 'hepatitis ¢’ OR
'hepatitis ¢ antibodies' OR ('hepatitis ¢' AND 'antibodies'’) OR
'hepacivirus' OR 'hev' OR 'hepatitis ¢ antibody' OR (‘hepatitis ¢' AND
'antibody') OR 'anti-hcv' OR 'hev rna' OR 'hev-rna') AND (‘china’ OR
'chinese') AND ([article]/lim OR [article in press]/lim) AND
[humans]/lim AND [embase]/lim

WanFang Abstract:(HBV OR Hepatitis B) and Abstract:(HCV OR Hepatitis C)

and Title:(Liver cancer OR Hepatocellular carcinoma OR Primary liver

cancer)

CNKI AB=('HBV' + 'Hepatitis B') and AB=("HCV' + 'Hepatitis C') and
TI=('Liver cancer' + 'Hepatocellular carcinoma' + 'Primary liver

cancer')

5528 records were identified from PubMed, EmBase,
WanFang, CNKI database, and relevant references

»| 1153 records were excluded due to duplication
A

A
4375 records were screened by title and abstract

—>| 3738 records were excluded
A4

637 records were reviewed by full text for eligibility

397 records were excluded due to
only one serological marker ware reported
data on combined infection could not be
inferred from the published data
duplicate reports from the same cases series

A 4

A 4
240 studies were selected for final analysis |

Supplementary Figure 1. Flow chart of study selection.
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Supplementary Figure 2. Funnel plots of AFs of HBV, HCV and non-viral etiology
in PLC cases, using egger test by study size in Supplementary Figure 2A-C. (A)
funnel plot for HBV; (B) funnel plot for HCV; (C) funnel plot for non-viral etiology.
AFs: attributable fractions; HBV: hepatitis B virus; HCV: hepatitis C virus; PLC:

primary liver cancer.



Supplementary Table 2. Population size by geography in mainland China

obtained from the 2020 population census of China

Region

Province

Population size

South Central China

Guangxi
Guangdong
Henan
Hainan
Hubei

Hunan
Subtotal
East China
Jiangsu
Shanghai
Zhejiang
Shandong
Anhui
Jiangxi
Fujian
Subtotal
North China
Beijing
Hebei

Shanxi
Tianjin

Inner Mongolia
Subtotal
Northeast China
Jilin
Liaoning
Heilongjiang
Subtotal

50,126,804
126,012,510
99,365,519
10,081,232
57,752,557
66,444,864
409,783,486

84,748,016
24,870,895
64,567,588
101,527,453
61,027,171
45,188,635
41,540,086
423,469,844

21,893,095
74,610,235
34,915,616
13,866,009
24,049,155
169,334,110

24,073,453
42,591,407
31,850,088
98,514,948



Northwest China

Shaanxi 39,528,999
Gansu 25,019,831
Ningxia 7,202,654
Xinjiang 25,852,345
Qinghai 5,923,957
Subtotal 103,527,786
Southwest China

Sichuan 83,674,866
Chongqing 32,054,159
Yunnan 47,209,277
Guizhou 38,562,148
Tibet 3,648,100
Subtotal 205,148,550
China mainland? 1,409,778,724

?Population of Servicemen was not counted in our analysis. Data source:

https://www.stats.gov.cn/sj/pcsj/rkpc/7rp/zk/indexch.htm.

South Central China
(n=20,904)

East China

(n=9,650)
Southwest China
(n=5,889) I HBV
= HCV
North China [ Non-viral

(n=8,037)

Northeast China
(n=10,978)

Northwest China
(n=3,315)

T Nbvablefacion
Supplementary Figure 3. AFs of HBV, HCV and non-viral etiology in PLC cases by
six administration regions. The regional AFs of HBV, HCV, and non-viral etiology
were weighted using pooled estimates in each province and the population sizes of the
regions (see method). AFs: Attributable fractions; HBV: hepatitis B virus; HCV:

hepatitis C virus; PLC: primary liver cancer.


https://www.stats.gov.cn/sj/pcsj/rkpc/7rp/zk/indexch.htm

Supplementary Table 3. Description of selected studies!!-240]

Publicatio  First Diagn S Langu Sample
n year author Journal Province osis adrflinistrative age size
region
Guangdon South Central Chines
1993 Chen CA Shi Yong Yi Xue Za Zhi g HCC  China e 58
Chines
1993 Jiang MD Zhonghua Yi Xue Za Zhi Sichuan HCC  Southwest China e 48
Zhongguo Ren Min Jie Fang Jun Jun Yi Da Xue Chongqin Chines
1993 Yang JM Xue Bao(Ying Wen Ban) g HCC  Southwest China e 93
South Central Chines
1993 Zhang 7ZQ Guangxi Y1 Xue Guangxi  HCC  China e 78
Chines
1994 Chen SB Zhongguo Zhong Liu Lin Chuang Shanghai HCC  East China e 54
Chines
1994 Deng YL Gan Zang Bing Za Zhi Beijing HCC  North China e 142
Chines
1994 Liu CR Lin Chuang Xiao Hua Bing Za Zhi Liaoning HCC  Northeast China e 64
Chines
1994 Liu XT Di Er Jun Yi Da Xue Xue Bao Shanghai HCC  East China e 130



1994

1994

1994

1994

1994

1994

1994

1995

1995

1995

Okuno H

Wang JT

Xie XM

YuZY

Yuan AL

Zha WZ

Zhang FX

Cui GL

Fei SJ

Gong J

Cancer

Xian Dai Yu Fang Yi Xue

Zhongguo Xian Dai Yi Xue Za Zhi

Chinese Journal of Cancer Research

Lin Chuang Xiao Hua Bing Za Zhi

Jiangsu Yi Yao

A1 Zheng

Lin Chuang Nei Ke Za Zhi

Yi Shi Jin Xiu Za Zhi

Zhong Liu

Guangxi

Shanxi

Hunan

Shanghai
Guangdon

g

Jiangsu

Gansu

Henan

Jiangsu

Guangxi

HCC

HCC

HCC

HCC

HCC

HCC

HCC

PLC

HCC

PLC

South Central
China

North China
South Central
China

East China
South Central
China

East China

Northwest China
South Central
China

East China
South Central
China

Englis
h
Chines
e
Chines
e
Englis
h
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines

€

186

20

140

586

82

101

112

20

106

88



1995

1995

1995

1995

1995

1995

1995

1995

1995

1995

Hu XQ

Pan WS

Qiu WL

Tang RG

Wang SL

Wu AH

XuYY

Yuan M

Zeng WT

ZhaoYY

Linyi Yi Zhuan Xue Bao

Zhong Guo Gong Gong Wei Sheng

Guangzhou Yi Yao

Youjiang Min Zu Xi Yue Yuan Xue Bao

Chinese Journal of Cancer Research

Hunan Yi Ke Da Xue Xue Bao

He Nan Y1 Yao Xin Xi

Int J Cancer

Xian Dai Lin Chuang Yi Xue Sheng Wu Gong

Cheng Xue Za Zhi

Ai Zheng

Shandong

Beijing
Guangdon
g

Guangxi

Liaoning

Hunan

Henan

Shanghai
Guangdon

g
Guangdon

g

PLC

PLC

HCC

HCC

HCC

HCC

HCC

HCC

HCC

HCC

East China

North China
South Central
China

South Central
China

Northeast China

South Central
China
South Central
China

East China
South Central
China

South Central
China

Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Englis
h
Chines
e
Chines

€

45

109

109

77

46

88

35

76

80

110



1995

1996

1996

1996

1996

1996

1996

1996

1996

1996

Zhou L

QuB

Shi GL

Tang Y

Wang AL

Wang CJ

Wang CX

Wang ZJ

Wu CM

Zhang HZ

Zhejiang Yi Xue Qing Bao

Ha Er Bin Yi Ke Da Xue Xue Bao

Wu Jing Yi Xue Yuan Xue Bao

Xinjiang Xi Yuan Yuan Xue Bao

Bai Qiu En Yi Ke Da Xue Xue Bao

Ai Zheng

Zhong Guo Wei Sheng Jian Yan Za Zhi

Zhonghua Liu Xing Bing Xue Za Zhi

Hebei Zhong Xi Yi Jie He Za Zhi

Zhonghua Bing Li Xue Za Zhi

Guangdon
g

Heilongjia

ng

Jiangsu

Xinjiang

Jilin

Shaanxi

Henan

Guangdon
g

Hebei
Guangdon

g

PLC

HCC

HCC

HCC

PLC

HCC

HCC

PLC

PLC

HCC

South Central
China

Northeast China

East China

Northwest China

Northeast China

Northwest China

South Central

China

South Central

China

North China

South Central
China

Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines

€

48

20

56

40

64

64

70

96

56

40



1996

1997

1997

1997

1997

1997

1997

1997

1997

1997

Zhong ZF

Chen YS

DuYM

Guo XL

Li DT

Lin JR

Long M

Lu CH

LuYP

Ma ZM

Henan Y1 Yao Xin Xi

Lin Chuang Hui Cui

Xin Yi Xue

Inner Mongolia Yi Ke Da Xue Xue Bao

Tianjin Yi Yao

Zhongguo Xian Dai Yi Xue Za Zhi

Guangxi Yu Fang Yi Xue

Wei Chang Bing Xue He Gan Bing Xue Za Zhi

Guangxi Y1 Xue

Zhongguo Zhong Liu Lin Chuang

Henan

Guangdon

g
Guangdon

g

Inner
Mongolia
Tianjin
Guangdon
g

Guangxi

Anhui

Guangxi

Zhejiang

PLC

HCC

HCC

HCC

PLC

PLC

HCC

HCC

PLC

HCC

South Central
China
South Central
China
South Central
China

North China

North China
South Central
China

South Central
China

East China

South Central

China

East China

Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines

€

58

65

116

38

33

40

85

35

200

31



1997

1997

1997

1997

1997

1997

1997

1997

1997

1997

Sheng J

Wang SS

Wang WQ

Wei JR

Wul

Xing YP

Yao DF

Ye Q

Yu SZ

Yu SZ

Xin Xiao Hua Bing Xue Za Zhi

Zhong Hua Liu Xing Bing Xue Za Zhi

Shandong Yi Yao

Zhonghua Chuan Ran Bing Za Zhi

Zhong Guo Xian Dai Yi Xue Za Zhi

Nanjing Yi Ke Da Xue Xue Bao

Wei Chang Bing Xue He Gan Bing Xue Za Zhi

Zhonghua Shi Yan He Lin Chuang Bing Du Xue

Za Zhi

Zhonghua Liu Xing Bing Xue Za Zhi

Zhonghua Liu Xing Bing Xue Za Zhi

Jiangsu
Guangdon

g

Shandong

Zhejiang

Zhejiang

Jiangsu

Jiangsu

Hebei

Jiangsu

Fujian

HCC

HCC

HCC

HCC

HCC

PLC

HCC

HCC

PLC

PLC

East China

South Central

China

East China

East China

East China

East China

East China

North China

East China

East China

Englis
h
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Englis
h
Chines
e
Chines
e
Chines

€

140

100

26

117

36

138

178

35

92

77



1997

1997

1997

1997

1997

1997

1997

1998

1998

1998

Yu SZ

Yu SZ

Yu SZ

Zhao CY

Zhou GX

Zhou SX

Zuo Q

Cui XH

Dai M

Gao XH

Zhonghua Liu Xing Bing Xue Za Zhi

Zhonghua Liu Xing Bing Xue Za Zhi

Zhonghua Liu Xing Bing Xue Za Zhi

Shi Yong Gan Zang Bing Za Zhi

Nantong Yi Xue Yuan Xue Bao

Ji Bing Kong Zhi Za Zhi

Zhongguo Gong Gong Wei Sheng Xue Bao

Zhongguo Zhong Liu Lin Chuang

Henan Zhong Liu Xue Za Zhi

Dalian Yi Ke Da Xue Xue Bao

Hebei

Guangxi

Multiple

region

Hebei

Jiangsu

Jiangsu

Hebei

Shanghai

Henan

Liaoning

PLC

PLC

PLC

PLC

PLC

PLC

HCC

PLC

PLC

HCC

North China
South Central
China

Multiple region
North China
East China
East China
North China
East China
South Central

China

Northeast China

Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines

€

71

100

340

40

66

162

100

67

96

52



1998

1998

1998

1998

1998

1998

1998

1998

1999

1999

Gu WL

Liao JC

Wu BR

Yan XB

Yu S

Yuan JL

Zhai KG

Zhang JY

Cui LH

Fan NF

Shanxi Yu Fang Yi Xue Za Zhi

Zhongguo Ai Zheng Za Zhi

Ji Bing Kong Zhi Za Zhi

Yi Xue Li Lun Yu Shi Jian

Yunan Yi Yao

Hua Xia Yi Xue

Jilin Y1 Xue

Int J Epidemiol

Zhongguo Man Xing Bing Yu Fan Yu Kong Zhi

Changzhi Yi Xue Yuan Xue Bao

Shanxi

Fujian

Inner

Mongolia

Jiangsu

Shanghai

Guangxi

Jilin

Henan

Jilin

Shanxi

HCC

PLC

HCC

HCC

HCC

HCC

HCC

HCC

HCC

PLC

North China

East China

North China

East China

East China

South Central

China

Northeast China

South Central

China

Northeast China

North China

Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Englis
h
Chines
e
Chines

€

78

107

28

92

106

70

66

152

112

102



1999

1999

1999

1999

1999

1999

2000

2000

2000

2000

Guo RP

LiD

Liao HY

Qian SP

Wang JT

Wang KS

Cheng AH

Guo X

Lei XZ

Zhang YT

Ai Zheng

Yanbian Da Xue Yi Xue Xue Bao

Zhonghua Shi Yan He Lin Chuang Bing Du Xue

Za Zhi

Heibei Yi Xue

Zhonghua Liu Xing Bing Xue Za Zhi

Qi Lu Yi Xue Za Zhi

Heze Y1 Zhuan Xue Bao

Shanxi Yi Ke Da Xue Xue Bao

Hepatol Res

Lin Chuang Jun Yi Za Zhi

Guangdon

Jilin

Beijing

Zhejiang

Shanxi

Shandong

Shandong

Shanxi

Sichuan

Gansu

HCC

HCC

HCC

HCC

PLC

PLC

PLC

HCC

HCC

PLC

South Central
China

Northeast China

North China

East China

North China

East China

East China

North China

Southwest China

Northwest China

Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Englis
h
Chines

€

126

82

53

71

98

126

66

74

124

122



2000

2001

2001

2001

2001

2001

2001

2001

2002

2002

Zhao JF

Huang F

Huang YW

Jiang MD

LizZX

Shi CJ

Wang WL

Zhu F

Fang F

JinY

Bingbu Yi Xue Yuan Xue Bao

Gan Zang

Henan Yu Fang Yi Xue Za Zhi

Xi Nan Guo Fang Yi Yao

Guangdong Yi Xue

Zhong Guo Ji Ceng Yi Yao

Zhongguo Bing Du Xue

Zhongguo Yi Xue Ke Xue Yuan Xue Bao

Hepatobiliary Pancreat Dis Int

Hepatol Res

Anhui

Jiangsu

Henan

Sichuan

Guangdon
g

Jiangsu

Shaanxi

Beijing

Shanghai

Heilongjia
ng

HCC

HCC

HCC

HCC

HCC

HCC

HCC

HCC

PLC

HCC

East China

East China

South Central

China

Southwest China

South Central

China

East China

Northwest China

North China

East China

Northeast China

Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Englis
h
Englis
h

87

100

70

38

110

45

136

112

139

58



2002

2002

2002

2002

2002

2003

2003

2003

2003

2003

Wang BE

Wang NC

Yang SQ

Zhang LS

Zou CL

Han YP

HulJG

LiY

Wang JB

Wang ZF

J Med Virol

Ji Bing Jian Ce

Ningxia Yi Xue Za Zhi

Zhongguo Yu Fang Yi Xue Za Zhi

Zhongguo Zhong Liu

Shi Yong Lin Chuang Yi Yao Za Zhi

Shanxi Yi Xue Za Zhi

Lin Chuang Gan Dan Bing Za Zhi

Shan Dong Yi Yao

Henan Y1 Xue Yan Jiu

Multiple

region

Shanxi

Ningxia

Jiangsu

Zhejiang

Jiangsu

Ningxia

Jilin

Shandong

Henan

HCC

HCC

HCC

PLC

PLC

PLC

PLC

PLC

PLC

HCC

Multiple region

North China

Northwest China

East China

East China

East China

Northwest China

Northeast China

East China

South Central
China

Englis
h
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines

€

92

38

430

100

180

50

430

1,057

75

53



2003

2003

2004

2004

2004

2004

2005

2005

2005

2005

XuYQ

Zeng JH

Ding BG

Gao JD

Wang M

Wang QM

FengJT

Huang WC

Huang YC

Li SF

Shi Jie Zhong Liu Za Zhi

Modern Preventive Medicine

Chin Prev Med

Chin J Hepatobiliary Surg

Chin J Public Health

Henan J Prev Med

Proteomics

Guangxi Prev Med

Ha Er Bin Yi Ke Da Xue Xue Bao

Shi Yong Yi Ji Za Zhi

Heilongjia
ng

Jiangsu

Jiangsu

Beijing

Shandong

Henan

Shanghai

Guangxi

Heilongjia

ng
Guangdon

g

HCC

PLC

PLC

HCC

HCC

HCC

HCC

PLC

HCC

HCC

Northeast China

East China

East China

North China

East China

South Central

China

East China

South Central

China

Northeast China

South Central
China

Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Englis
h
Chines
e
Chines
e
Chines

€

70

100

204

119

164

68

20

1,645

119

27



2005

2005

2005

2005

2006

2006

2006

2006

2007

2007

Luo CY

Mi JX

Wang KB

Yuan P

Chen WQ

Zhang JC

Zhang JY

Zheng DR

Dong JL

LiQ

Zhongguo Re Dai Yi Xue

Shi Yong Yi Ji Za Zhi

Guangxi Yi Xue

Chin J Prev

Guangxi Yi Ke Da Xue Xue Bao

Chin J Cancer Prev Treat

Lin Chuang Gan Dan Bing Za Zhi

China Tropical Medicine

Journal of Capital Medical University

J Gastroenterol Hepatol

Shaanxi

Xinjiang

Guangxi

Sichuan

Guangxi

Hubei

Hubei
Guangdon

g

Beijing

Tianjin

PLC

PLC

PLC

HCC

HCC

HCC

PLC

HCC

HCC

HCC

Northwest China

Northwest China
South Central
China

Southwest China
South Central
China

South Central
China

South Central
China

South Central
China

North China

North China

Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Chines
e
Englis
h

196

44

206

425

156

44

211

167

373

413



2007

2007

2007

2007

2007

2008

2008

2008

2008

2009

Luo XR

Wu SX

Xiao L

Xuan SY

Zhang XF

GaoL

Lu XF

Yang SM

Yu SZ

Cheng SQ

J Clin Hepatol

Heilongjiang Yi Yao Ke Xue

Wei Xun Huan Xue Za Zhi

World J Gastroenterol

Hainan Yi Xue

Lin Chun Hui Cui

Zhong Wai Jian Kang Wen Zhai-Lin Chuang Yi

Shi Ban

Lin Chuang Xue Ye Xue Za Zhi

Fudan Xue Bao (Y1 Xue Ban)

Shanxi Yi Ke Da Xue Xue Bao

Hubei

Jiangsu

Hubei

Shandong

Liaoning

Jilin

Fujian

Shaanxi

Jiangsu

Shaanxi
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h
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e
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h
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HBV: Hepatitis B virus; HCV: hepatitis C virus; PLC: primary liver cancer; HCC: hepatocellular carcinoma.



Supplementary Table 4. The attributable fractions (AFs) of HBV-only, HCV-only,

co-infection of HBV and HCV, non-viral etiology among 71,905 primary liver

cancer (PLC) cases in mainland China by region and province

N Proportion (%, n)
Region PLC
Province studi cases (N) HBV-only HEY- HBV and Non-viral
es only HCV

South Central

China

Guangdong 26 5,490 80.2 3.7(201)  5.1(280) 11.1 (608)
(4,401)

Henan 18 2,603 73.2 5.0(131) 59(154) 15.8 (412)
(1,906)

Guangxi 16 10,539 79.1 1.7 (182) 2.3 (243) 16.8
(8,339) (1,775)

Hunan 5 1,302 80.2 2.5(33) 5.0 (65) 12.3 (160)
(1,044)

Hubei 4 416 78.6 (327) 3.4 (14) 4.6 (19) 13.5 (56)

Hainan 1 554 88.8(492) 1.8(10) 0.4(2) 9.0 (50)

Subtotal ¢ 70 20,904 79.0 2.7(571)  3.7(763) 14.6
(16,509) (3,061)

East China

Jiangsu 24 3,811 63.9 4.0(154) 5.7@217) 264
(2,435) (1,005)

Shanghai 13 2,137 68.3 7.8 (167)  5.5(117) 18.4 (393)
(1,460)

Shandong 12 1,492 77.1 5.8 (86) 7.0 (104) 10.1 (151)
(1,151)

Zhejiang 8 853 71.6 (611) 7.7 (66) 6.7 (57) 14.0 (119)

Anhui 4 389 67.1 (261) 5.9 (23) 9.3 (36) 17.7 (69)

Fujian 4 583 76.0 (443) 4.1 (24) 6.5 (38) 13.4 (78)

Jiangxi 2 385 87.5(337) 4.9(19) 0.3 (1) 7.3 (28)

Subtotal ¢ 67 9,650 69.4 5.6 (539 5.9 (570) 19.1
(6,698) (1,843)



North China

Beijing

Shanxi

Hebei

Inner Mongolia

Tianjin
Subtotal *
Northeast
China

Jilin

Liaoning

Heilongjiang

Subtotal *

Northwest
China

Shaanxi

Gansu
Xinjiang
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Qinghai
Subtotal ¢

Southwest
China
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Guizhou
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4,552

1,444
1,365
230
446
8,037

9,686

977
315
10,978

1,424

470
385
860
176
3,315

3,801

422
1,062

79.5
(3,619)
65.9 (952)
71.8 (980)
51.7 (119)
60.1 (268)
73.9
(5,938)

59.7
(5,781)
63.3 (618)
69.8 (220)
60.3
(6,619

72.9
(1,038)
63.8 (300)
47.8 (184)
78.6 (676)
68.2 (120)
69.9
(2,318)

77.2
(2,933)

72.5 (306)
57.3 (608)

8.6 (393)

9.6 (139)
7.8 (107)
7.8 (18)

18.2 (81)
9.2 (738)

24.0
(2,322)
9.0 (88)
6.3 (20)
22.1

(2,430)

9.2 (131)

11.3 (53)
10.6 (41)
1.2 (10)

11.4 (20)
7.7 (255)

2.4(91)

4.0 (17)
4.2 (45)

3.6 (165)

4.0 (58)
6.3 (86)
3.5(8)
8.7 (39)
4.4 (356)

3.9 (376)

10.8 (106)
3.2 (10)
4.5(492)

5.8 (83)

6.8 (32)
3.4 (13)
1.6 (14)
0.0 (0)
4.3 (142)

2.5(95)

4.7 (20)
0.0 (0)

8.2 (375)

20.4 (295)
14.1 (192)
37.0 (85)
13.0 (58)
12.5
(1,005)

12.5
(1,207)
16.9 (165)
20.6 (65)
13.1
(1,437)

12.1 (172)

18.1 (85)
38.2 (147)
18.6 (160)
20.5 (36)
18.1 (600)

17.9 (682)

18.7 (79)
38.5 (409)



Yunnan
Tibet
Subtotal ¢

Multiple
regions

Subtotal

Overall®

15

239*

422
182
5,889

13,132

71,905

68.2 (288)
73.1 (133)
72.5
(4,268)

80.4
(1,0555)
73.6%

14.7 (62)
1.1(2)
3.7(217)

2.0 (267)

7.0%

4.3 (18)
0.0 (0)
2.3(133)

1.5 (199)

3.7%

12.8 (54)
25.8 (47)
21.6
(1,271)

16.1
(2,111)
15.8%

“One study (2017, Wang M1 et al.) was not counted in Table 1 due to duplicated data

with the study (2022, Lin JS et al.), but contributed to the subsequent analysis by age

and sex. The regional AFs of HBV, HCV, and non-viral etiology were weighted using

pooled estimates for each province and the population sizes of the regions (see

method). °The overall AFs of HBV, HCV, and non-viral etiology were weighted using

pooled estimates in each region and population sizes of regions (see method). HBV:

Hepatitis B virus; HCV: Hepatitis C virus; CI: confidence interval.

Supplementary Table S. The attributable fractions (AFs) of HBV-only, HCV-only,

co-infection of HBV and HCV, non-viral etiology among 44,183 hepatocellular

carcinoma (HCC) cases in mainland China by region and province

N HCC Proportion (%, n)
Region
studi cases HBV- HCV- HBYV and
Province Non-viral
es N) only only HCV
South Central
China
Guangdong 20 4910 81.5 3.3(160) 4.5(223) 10.7 (524)
(4,003)
Henan 12 1,572 70.6 6.4 (100) 4.2 (66) 18.8 (296)
(1,110)
Guangxi 7 1,224 73.4 1.3 (16) 7.8 (95) 17.5 (214)
(899)
Hunan 4 1,152 81.8 2.6 (30) 5.5(63) 10.2 (117)

(942)



Hubei

Hainan

Subtotal

East China

Jiangsu

Shanghai

Shandong

Zhejiang

Anhui

Jiangxi

Fujian

Subtotal

North China
Beijing

Shanxi

Inner Mongolia
Hebei

Tianjin

Subtotal

Northeast China

46

13

11

44

13

23

113
554

9,525

2,603

1,931

1,180

673

212

238

153

6,990

3,936

815

230

135

413

5,529

61.9 (70)
88.8
(492)
78.9
(7,516)

62.3
(1,622)
67.9
(1,312)
78.6
(928)
71.6
(482)
59.4
(126)
93.3
(222)
61.4 (94)
68.5
(4,786)

79.6
(3,132)
66.0
(538)
51.7 (119)
63.7 (86)
60.8
(251)
74.6
(4,126)

3.5(4)
1.8 (10)

3.4 (320)

4.4 (114)

8.4 (163)

5.6 (66)

9.2 (62)

10.8 (23)

0.0 (0)

11.8 (18)

6.4 (446)

8.8 (345)

11.3 (92)

7.8 (18)

4.4 (6)

18.2 (75)

9.7 (536)

3.5 (4)
0.4 (2)

4.8 (453)

4.7 (123)

5.9 (114)

4.7 (56)

7.3 (49)

16.5 (35)

0.4 (1)

13.7 (1)

5.7.(399)

3.3 (130)

3.4 (28)

3.5(8)

11.9 (16)

8.0 (33)

3.9 (215)

31.0 (35)
9.0 (50)

13.0
(1,236)

28.6 (744)

17.7 (342)

11.0 (130)

11.9 (80)

13.2 (28)

6.3 (15)

13.1 (20)

19.4

(1,359)

8.4 (329)

19.3 (157)

37.0 (85)

20.0 (27)

13.1 (54)

11.8 (652)



Liaoning

Heilongjiang

Jilin

Subtotal

Southwest

China

Sichuan

Chongqing

Guizhou

Subtotal

Northwest

China

Shaanxi

Xinjiang

Gansu

Subtotal

Multiple regions

Subtotal

Overall*

15

11

10

154

680

315

1,883

2,878

3,801

422

762

4,985

1,167

341

112

1,620

12,656

44,183

58.1
(395)
69.8
(220)
73.6
(1,385)
69.5
(2,000

77.2
(2,933)
72.5
(306)
57.2
(436)
73.7
(3,675)

71.8
(838)
422
(144)
47.3 (53)
63.9
(1,035)

82.0
(10,377)
75.9%

9.9 (67)

6.3 (20)

13.6

(256)

11.9

(343)

2.4 (91)

4.0 (17)

3.1(24)

2.6 (132)

7.8 (91)

11.7 (40)

11.6 (13)

8.9 (144)

2.1(261)

4.9%

13.8 (94)

3.2 (10)

1.1 (21)

4.3 (125)

2.5 (95)

4.7 (20)

0.0 (0)

2.3 (115)

6.9 (81)

2.9 (10)

17.0 (19)

6.8 (110)

1.6 (197)

3.7%

18.2 (124)

20.6 (65)

11.7 (221)

14.2 (410)

17.9 (682)

18.7 (79)

39.6 (302)

21.3

(1,063)

13.5 (157)

43.1 (147)

24.1(27)

20.4 (331)

14.4
(1,821)
15.6%

“The overall AFs of HBV-only, HCV-only, both HBV and HCV, and non-viral etiology

were weighted using pooled estimates in each region and population sizes of regions



(see method). HBV: Hepatitis B virus; HCV: Hepatitis C virus.

Supplementary Table 6. The attributable fractions (AFs) of HBV, HCV and non-

viral etiology among 44,183 hepatocellular carcinoma (HCC) cases in mainland

China by region and province

Regions N HCC Proportion (%, 95%CI)
cases
Provinces Studies ™) HBV HCV Non-viral
South Central
China
Guangdong 20 4,910 85.9% (85.4- 10.7%
86) 34% (3.2-4) (10.2-11)
Henan 12 1,572 74.5% (73.4- 18.8%
76) 6.7% (6.1-7)  (17.8-20)
Guangxi 7 1,224 81.1% (80.0- 17.5%
82) 1.4% (1.1-2) (16.4-19)
Hunan 4 1,152 87.1% (86.1- 10.2% (9.3-
88) 2.8% (2.3-3) 11)
Hubei 2 113 65.3% (60.8- 31.0%
70) 3.7% (1.9-6) (26.6-35)
Hainan 1 554 89.2% (87.8- 9.0% (7.8-
90) 1.8% (1.2-2) 10)
Subtotal 46 9,525 83.5% (83.1- 13.0%
84) 3.6% (3.4-4) (12.6-13)
East China
Jiangsu 13 2,603 66.7% (65.8- 28.6%
68) 4.7% (4.3-5) (27.7-29)
Shanghai 11 1,931 73.2% (72.2-  9.1% (8.4- 17.7%
74) 10) (16.8-19)
Shandong 8 1,180 83.1% (82.0- 11.0%
84) 5.9% (5.2-7) (10.1-12)
Zhejiang 7 673 78.1% (76.5- 10.0% (8.9- 11.9%
80) 1) (10.6-13)



Anhui

Jiangxi

Fujian

Subtotal

North China
Beijing

Shanxi

Inner Mongolia

Hebei

Tianjin

Subtotal

Northeast China

Liaoning

Heilongjiang

Jilin

Subtotal

Southwest China

Sichuan

44

13

23

15

212

238

153

6,990

3,936

815

230

135

413

5,529

680

315

1,883

2,878

3,801

73.4% (70.4-
76)
93.7% (92.1-
95)
73.0% (69.4-
77)
73.7% (73.2-
74)

82.5% (81.9-
83)
68.9% (67.3-
71)
54.8% (51.5-
58)
74.8% (71.0-
79)
66.9% (64.6-
69)
78.1% (77.5-
79)

69.9% (68.1-
72)
72.8% (70.2-
75)
74.5% (73.5-
75)
73.2% (72.4-
74)

79.6% (78.9-
80)

13.4% (11.1-
16)

0.0% (0.0-0)
14.0% (11.2-
17)

6.9% (6.6-7)

9.1% (8.6-
10)

11.8% (10.7-
13)

8.3% (6.5-
10)

5.2% (3.3-7)
20.0% (18.0-
22)

10.1% (9.7-
11)

11.9% (10.6-
13)

6.6% (5.2-8)
13.8% (13.0-
15)
12.6% (11.9-
13)

2.5% (2.2-3)

13.2%
(10.9-16)
6.3% (4.7-
8)

13.1%
(10.3-16)
19.4%
(19.0-20)

8.4% (7.9-
9)

19.3%
(17.921)
37.0%
(33.8-40)
20.0%
(16.6-23)
13.1%
(11.4-15)
11.8%
(11.4-12)

18.2%
(16.8-20)
20.6%
(18.4-23)
11.7%
(11.0-12)
14.2%
(13.6-15)

17.9%
(17.3-19)



Chongqing 2 422 77.0% (75.0- 18.7%
79) 4.3% (3.3-5) (16.8-21)
Guizhou 1 762 57.2% (55.4- 39.6%
59) 3.1% (2.5-4) (37.9-41)
Subtotal 11 4,985 75.9% (75.3- 21.3%
77) 2.7% (2.5-3) (20.7-22)
Northwest China
Shaanxi 7 1,167 78.1% (76.9- 13.5%
79) 8.5% (7.7-9) (12.5-14)
Xinjiang 2 341 44.5% (41.8- 12.4% (10.6- 43.1%
47) 14) (40.4-46)
Gansu 1 112 60.9% (56.3- 14.9% (11.6- 24.1%
66) 18) (20.1-28)
Subtotal 10 1,620 69.8% (68.7- 9.7% (9.0- 20.4%
71) 10) (19.4-21)
Multiple regions
Subtotal 6 12,656  83.5% (83.2- 14.4%
84) 2.1% (2.0-2) (14.1-15)
Overall” 154 44,183  76.6% (76.4- 16.6%
77) 6.8% (6.7-7) (16.4-17)

" The overall AFs of HBV, HCV, and non-viral etiology were weighted using pooled
estimates in each region and population sizes of regions (see method). HBV: Hepatitis

B virus; HCV: Hepatitis C virus; CI: confidence interval.
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Supplementary Figure 4. Attributable fractions (AFs) of HBV, HCV and non-viral
etiology in HCC and ICC cases. HBV: Hepatitis B virus; HCV: Hepatitis C virus;

HCC: hepatocellular carcinoma; ICC: intrahepatic cholangiocarcinoma.
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Supplementary Figure 5. Attributable fractions (AFs) of HBV, HCV and non-viral
etiology in HCC cases recruited before and after 2000 years. HBV: Hepatitis B virus;
HCV: Hepatitis C virus; HCC: hepatocellular carcinoma.
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Supplementary Figure 6. Attributable fractions (AFs) of HBV, HCV and non-viral
etiology with restriction in PLC cases detected by HBsAg and anti-HCV before and
after 2000 years. HBV: Hepatitis B virus; HCV: Hepatitis C virus; PLC: primary liver

cancer.
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