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Abstract

Background and Aims: Liver cancer and cirrhosis/chronic liver diseases are major contributors to the
global burden of liver disease. Their burden and etiologic profiles are influenced by multiple factors,
including viral hepatitis, metabolic disorders, alcohol exposure, and population aging, with substantial
geographic and population-level differences. As liver disease prevention and control measures continue
to advance and risk-factor profiles evolve, the burden and etiologic composition of liver cancer and
cirrhosis/chronic liver diseases may also change. This study aimed to systematically assess the burden,
temporal trends, and etiologic profiles of liver cancer and cirrhosis/chronic liver diseases globally and in
China from 1990 to 2023 using data from the Global Burden of Disease Study 2023 (GBD 2023), and to
compare disease burden across socio-demographic index (SDI) strata and age- and sex-specific
subgroups in China.

Methods: Data on incident cases, deaths, age-standardized incidence rates (ASIR), and age-standardized
mortality rates (ASMR) for liver cancer and cirrhosis/chronic liver diseases and their major etiologies
from 1990 to 2023 were obtained from the GBD Results Tool for the global population, China, and five
SDI strata. Estimated annual percentage changes (EAPC) and their 95% confidence intervals (CI) were
calculated to assess long-term trends in age-standardized rates. Etiologic proportions and mortality-to-
incidence ratios (MIR) were calculated, and EAPC were compared across SDI strata and etiologies. Sex-
and age-specific disease burden in China was further assessed for 2023. Etiologic proportions were
calculated using the sum of the point estimates for the five included etiologies as the denominator.
Results: From 1990 to 2023, incident cases of liver cancer in China increased from 100 088 to 165 113,
and deaths increased from 92 325 to 143 638. The ASIR decreased from 10.68 to 7.52 per 100 000
(EAPC=-1.386, 95% CI=-1.538--1.233), and the ASMR decreased from 10.13 to 6.44 per 100 000
(EAPC=-1.645, 95% CI=-1.814--1.474). During the same period, incident cases of cirrhosis/chronic
liver diseases in China increased from 11 307 703 to 11 449 246, whereas deaths decreased from 164 354
to 120 865; the EAPCs for ASIR and ASMR were —0.789 and —-4.014, respectively. The declines in age-
standardized rates for both conditions in China were generally greater than those globally and in the
corresponding SDI strata. The proportion of HBV-related liver cancer incidence in China decreased from
68.18% to 62.94%, while HBV-related disease accounted for 75.11% of cirrhosis/chronic liver disease
deaths in 2023. The proportion of NAFLD-related cirrhosis/chronic liver disease incidence increased
from 54.77% to 81.80%, accompanied by an increasing ASIR (EAPC=0.752, 95% CI=0.594-0.910).
Globally, the ASIRs of alcohol-related and NASH-related liver cancer increased, with EAPCs of 0.264
and 0.539, respectively. In China, ASIRs for all liver cancer etiologies decreased, although the declines
for NASH-related and alcohol-related liver cancer were relatively slower. In 2023, the male-to-female

ratios of liver cancer ASIR and ASMR were 3.20 and 3.04, respectively, and the ratio of cirrhosis/chronic
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liver discase ASMR was 2.88. Individuals aged >70 years accounted for 29.96% of liver cancer incident

cases, 35.39% of liver cancer deaths, and 38.03% of cirrhosis/chronic liver disease deaths.

Conclusion: From 1990 to 2023, the age-standardized burden of liver cancer and cirrhosis/chronic liver

diseases generally declined globally and in China, although the absolute burden remained substantial.

China continued to experience a high HBV-related burden, accompanied by increasing contributions

from metabolic and alcohol-related etiologies and a disproportionate burden among males and older

adults. Future prevention and control strategies should continue to prioritize viral hepatitis while

strengthening the management of metabolic risk factors and alcoholic liver disease and implementing

targeted interventions for high-risk populations, particularly males and older adults.
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Table 1 Key indicators of liver cancer and cirrhosis/chronic liver diseases globally and in China in 1990 and 2023
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23.28(19.87~26.62)
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18.51(13.91~25.33)
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749.18(694.39~808.86)
5.51(4.64~6.52)

i

— &3k
—hE

1 1990—2023 &3k 5 i E FHE K AFREL /1B AT ASIR Fl ASMR )L #8%
Figure 1 Trends in ASIRs and ASMRs of liver cancer and cirrhosis/chronic liver diseases globally and in China, 1990-2023
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Figure 2 Trends in incident cases and deaths from liver cancer and cirrhosis/chronic liver diseases globally and in China,
1990-2023 (incident cases and deaths are expressed in thousands or millions, as indicated in the figure)
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K H 5 ASIR AL 7 AR R LG R, N E
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fie, ABFFRAGREAN DK . A E B AL I AR
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Table 2 EAPCs of age-standardized rates for liver cancer and cirrhosis/chronic liver diseases globally and in China, 1990-2023
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rh JAFRE Ak h b s ASMR
i Jies ASIR
G| Jies ASMR
K2 HFREAR /M A ASIR
E2 HFRE AL/ P AT ASMR
E2 LIRS ASIR
2k S ASMR

~0.789(~1.082~-0.496) TR
~4.014(~4.280~-3.748) TR
~1.386(~1.538~-1.233) TR
~1.645(~1.814~-1.474) TR
-0.176(-0.231~-0.121) TR
-1.525(-1.636~-1.414) TR
-0.373(~0.483~-0.263) TR
-0.534(-0.643~-0.425) TR

http://www.zpwz.net



1318

b E AR RS

5 35 &

23 FERAMATUREENX

1990—2023 4, v [# HBV A1 ¢ A & & 9% ¥4 Bl
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Table 3 Changes in the etiologic proportions globally and in China in 1990 and 2023 (%)

H X DR i [Al RIFAE AL 1990 4F: A 2023 4R BET -4 1990 4 HET A6 A 2023 4F
2Bk Ji9E HBV 5 46.45 38.36 45.60 37.38
AFR J9E HCV #H5& 26.87 29.92 27.59 30.81
e Ji-9E RTARSE 15.46 18.89 15.59 18.85
2ER JiF9E NASH#HE 5.96 7.98 6.12 8.27
2R JHEE Hofth 5.27 4.85 5.10 4.69
AER JFRAk /A P HBV 56 30.64 10.58 35.31 30.75
AR SR Ak /A R HCV 56 8.65 7.64 25.30 26.10
4Ek SR Ak /1 P WPRG AR C 0.72 0.69 21.25 24.09
4Bk JHRE A 1 NAFLD ¢ 59.25 80.53 4.18 7.00
4k JREE A 1 HoAt s A 0.74 0.55 13.97 12.06
GRS JiHes HBV A& 68.18 62.94 66.87 61.18
Fh JiHeg HCV HH2¢ 15.52 18.85 16.70 20.34
LIS JHHEs TRTARG 5.16 6.66 5.31 6.77
rh JiFes NASH A6 472 6.21 4.84 6.45
LIS JHHEs oAt s P 6.43 5.35 6.28 5.26
| JHREAR A P HBV 3¢ 37.29 10.39 77.06 75.11
I JFRE A 1 s HCV A% 7.64 7.57 11.73 10.41
i JFRE Ak 1 s PRTASE 0.12 0.16 5.53 7.91
I JFRE Ak /18 S NAFLD #36 54.77 81.80 2.37 4.08
= JFRAk /A PR HoAth s A 0.18 0.08 3.31 2.49

T AR AL L 5 20 A TR ) number s fifi 2 FI S 20 BEFERT T s GBD ACZLEV B 5 It AL A PT REAR TR I, ok i LA R

JHAC R R S 23 B

Note: Etiologic proportions were calculated using the sum of the point estimates for the five included etiologies as the denominator because the GBD

parent-cause and subcause estimates may not be exactly additive
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E3 1990—2023 £ £k SHEREEFENL/IEERRARBREERTNY (BFAERBHEMK#E; NASH/NAFLD J 3
GBD FRisREEREH & FHEF])

Figure 3 Changes in the etiologic composition of liver cancer and cirrhosis/chronic liver disease incidence globally and in
China, 1990-2023 (the figure shows trends in etiologic proportions of incidence; NASH and NAFLD represent the
original GBD etiology labels for liver cancer and cirrhosis/chronic liver diseases, respectively)

R4 1990 F 52023 FLIRFHEMIR ELEL
Table 4 Changes in MIR globally and in China in 1990 and 2023

23k JH-E 0918 0.878 -0.039 -4.27
e A P 0.023 0.021 -0.002 -9.42
i Jiea 0.922 0.870 -0.053 -5.69
GHE| SRS/ T 0.015 0.011 -0.004 -27.37

T AR b= (2023 4E MIR/1990 4F MIR-1)X100% , H s A28 DU 45 H A MIR SAG A5
Note: Relative change=(MIR in 2023/MIR in 1990-1)x100%, calculated using unrounded MIR estimates

4 19902023 F2IKSHEMIRELESE[EHMIR IBESERT (MIRX100%), SEXRER4FHLLEREZMN
Figure 4 Trends in MIR for liver cancer and cirrhosis/chronic liver diseases globally and in China, 1990-2023 [MIRs are
expressed as percentages (MIR%100%), which is equivalent to the ratio-based presentation in the text and Table 4]
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Fit EAPC S5 f531, 50> SDI 43 )2 1Y T 6 Ak /1 1
JHF 9% ASMR 3 5 T R #a 9, Hodbdh— 5 SDI T R A
Pt (EAPC= -2272) , H W& & SDI (EAPC=
-1.899) ., JH-4# ASIR F1 ASMR 7k LA Hr =55 SDI T P& %
e, EAPC 43 51}y -1.094 F1-1.279; ik -] SDI fi4 48
N EAPC 4231 0, H 95% CI¥Js#0, # 3tk

SE o E T ASIR FiI ASMR 14 EAPC 43 %1 2l —1.386
M -1.645, JH # fk/18 P JH % ASMR 1) EAPC W
-4.014; M ifliitA, ¥Ecrh -5 SDIAE B 48 45
FEo e (%5) (K5). i EE T -5 SDhLE
GAH, WHEMAMITHE IR T, R AT
FE R R PEXT IR, R b AT IE KA [ S bk HE W,
ANHE AT BARBORROR T B

£5 1990—2023 £ R[] SDI 4 B E MR R EAPC
Table S EAPCs of age-standardized rates across SDI strata, 1990—2023
SDI4})2 PR ASIR EAPC(95% CI) ASMR EAPC(95% CI)
{i& SDI JiFes -0.639(-0.774~-0.505) -0.702(-0.834~-0.569)
Ik Sb1 JFREE A 1 i -0.439(~0.491~-0.387) -1.328(~1.441~-1.214)
fik—rf1SDI Jie -0.012(-0.117~0.092) -0.059(-0.165~0.047)
fik—rf1SDI JHRE A8 1 JH i -0.196(-0.232~-0.161) -1.388(-1.623~-1.152)
f1SDI JHs -0.315(~0.415~-0.214) -0.440(-0.535~-0.344)
1SDI JHRE AR/ PR S -0.277(-0.334~-0.220) -1.899(-1.958~-1.839)
- SDI JHHEE -1.094(-1.209~-0.978) -1.279(-1.389~-1.169)
-5 SDI JHRSE A/ 1 i -0.276(-0.382~-0.169) —2.272(-2.401~-2.142)
5 SDI JE -0.219(~0.421~-0.018) ~0.473(-0.665~-0.280)
15 SDI JFFRE Ak 1 S -0.089(~0.215~0.038) -1.538(~1.672~-1.403)
ATJEE—-ASIR AT fE-ASMR
i : = ® SDI %4 : e ® SDIZ
! - ! - -l
[SLEE i —a— [ISUES i o
[} [}
Gk i e Gk i e
1 [}
[} [}
- i —o—i -5 1 i —o—i
1 [}
a S ai —e—i
125 —1.00 075 ~0.50 ~0.25 0.00 S50 -100 | -050 0.0
EAPC(/4) EAPC(/4F)
JHREAR/12 R -ASIR SRR/ PR - ASMR
1 : = ® SDISE 1 : o ® SDISE
! i ! -- - -
fik—rhr 4 i o fik—rhr i e
[} |
i | o ] | .
[} [}
1 1
i i —e—i - i ro
[} |
5 i —e— R i e
08  -06 04 02 000 4 3 5 ) 0
EAPC(/4) EAPC(/47)

Bl5 1990—2023 £ [E SDI 55 B E R R EAPC (R AESDISEEAPC, BE%H95% CI; EEBEXATEEM

EAPC)

Figure 5 EAPCs of age-standardized rates for liver cancer and cirrhosis/chronic liver diseases across SDI strata, 1990-2023

(points represent EAPCs for individual SDI strata, error bars represent 95% CIs, and the dashed line represents the

corresponding EAPC for China)
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2.6 WEFFFIEEAPC

4= BR AT 968 NASH A 5C AP A% #H 5C ASIR 2 [ F+
##, EAPC 2 % 4y 0.539 F1 0.264 5 f [® 4% 9% 4 AT
Ji ASIR X F [, {H NASH A (-0.678) F1T0 K5 AH

K (=0.694) )L IA S8 T HBV AHIG (~1.489)
Fz 6 1990—2023 F£ £ rkF0th E R E TR FERIRULEEAPC

JH B b/ PR 7 T, 4 3k R B NAFLD A ¢
ASIR ¥ | F&, EAPC 43 5l & 0.717 #1 0.752;  [#
HBV #H ¢ ASIR F [t (-5.363) (F%6) (Kl6),
3 2% B ARG PRUAA AR TN (SR LAl PR A T R

A NAFLD 4556 ASIR B934 .

Table 6 Etiology-specific EAPCs of age-standardized rates globally and in China, 1990-2023

ASIR EAPC(95% CI)

ASMR EAPC(95% CI)

Hh X P 9 [A]
SER JiFH HBV ¢
AER JiHgs HCV 2%
2Bk JiFs ik 2P
4Ek Jies NASH H ¢
4Bk i HoAth 5 A
2Bk JAFRE Tk btk G HBV AH
AFR JFREE A 1 HCV A
NN JFREE A 1 s TFRIARE
s JFRE A 1 s NAFLD #2¢
AFR JHRE/ B2 I HoAt A
i Ji-dE HBV A%
= Ji-9E HCV A%
LHE JiFs TG
LHE JFEE NASH i3
LHE| JiFs Hofl 52 A
s JIFRE Tk e s HBV A&
R JHREE A8 1 i HCV A%
GRES| JAFRE Tk btk s TRIAHE
G| JFREE A1 1 i NAFLD A6
e[ JFREE A1 1 i oAt 5

-0.833(-0.954~-0.712)
-0.298(~0.456~-0.140)
0.264(0.194~0.334)
0.539(0.462~0.617)
-0.446(-0.536~-0.357)
-3.251(-3.405~-3.097)
-0.646(-0.661~-0.631)
-1.210(-1.346~-1.074)
0.717(0.679~0.756)
~1.113(~1.221~-1.005)
-1.489(-1.642~-1.335)
-1.374(-1.539~-1.208)
—0.694(-0.907~-0.481)
—0.678(-0.881~-0.475)
—1.784(-1.944~-1.625)
-5.363(-5.842~-4.881)
-0.685(-0.940~-0.429)
-1.728(-1.866~-1.590)
0.752(0.594~0.910)
-3.190(-3.355~-3.025)

-1.010(-1.137~-0.883)
-0.413(-0.559~-0.267)
0.070(0.009~0.130)
0.389(0.310~0.467)
-0.627(-0.718~-0.537)
-2.112(-2.253~-1.970)
-1.387(-1.474~-1.300)
-1.200(-1.341~-1.060)
-0.161(~0.230~-0.092)
~1.484(-1.582~-1.387)
-1.743(-1.920~-1.565)
-1.567(-1.740~-1.394)
-0.905(-1.104~-0.705)
—0.854(-1.053~-0.655)
—2.025(-2.197~-1.854)
—4.198(-4.507~-3.888)
-3.991(-4.186~-3.795)
—2.556(-2.697~-2.414)
-2.365(-2.476~-2.252)
-4.256(-4.431~-4.080)

1 :GBD 2023 ™1, I FIFAE AL A2 14 5 43 501 2R F NASH AH G R NAFLD AH G R 4325

Note: GBD 2023 uses NASH-related and NAFLD-related categories for liver cancer and cirrhosis/chronic liver diseases, respectively
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Figure 6 Heatmap of etiology-specific EAPCs of age-standardized rates for liver cancer and cirrhosis/chronic liver diseases

globally and in China, 1990-2023 (LC, liver cancer; CLD, cirrhosis/chronic liver diseases)
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2.7 H[E 2023 F 5T FEFFE

2023 4F, o [E 95 M ASIR R ASMR 43 51
11.47/10 J3 1 9.74/10 J3, 2 ¥ 53 51 4y 3.58/10 J5 Al
320110 73, B/ 4y 5 R 3.20 F13.04. il Ak /12
P AP % ASIR /4 o4 0.97, {H ASMR B /4 b h

2.88 (#£7). FWAAi R, =70 % NBE b &
9 B BE T 50 29.96% F1 35.39% , 5 JF i 4k /12
JHF99 BE. T 00 38.03% 5 1 £/ 1 o5 2% 9 43
AR, MIBETS I iR A (7).

R7 2023 £ ERERFELAZEFREZ R

Table 7 Sex differences in liver cancer and cirrhosis/chronic liver disease in China in 2023

JiFoE ASIR 3.58(2.82~4.34) 11.47(9.79~13.57) 3.20
JiFoa ASMR 3.20(2.52~3.82) 9.74(8.41~11.45) 3.04
A A /A ASIR 759.78(702.16~825.36) 735.85(680.91~787.59) 0.97
RS/ A ASMR 2.85(2.24~3.68) 8.21(6.58~10.22) 2.88

T B2 = VAR A A T B LA R AR AL A AT T AR TS UAEL 95% UL SRR A LB

Note: Male-to-female ratios were calculated as the male-to-female ratio of the point estimates of age-standardized rates; 95% UlIs were not calculated

7 2023 FHHEREREL/BERER S (HHA B ERE SEN S FIRETERIL )

Figure 7 Age distribution of liver cancer and cirrhosis/chronic liver diseases in China, 2023 (the y-axis represents the

proportion of each age group among the corresponding all-age total)

3 i #

AWFFE R B, 1990—2023 4F 4> BR F1 v [© AT 9
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