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[ Abstract] Objective To analyze the disease burden and future trend of chronic hepatitis C (CHC)
among individuals aged =50 years in China and worldwide from 1990 to 2021, and to provide scientific
evidence for targeted prevention. Methods Data on CHC incidence and disability-adjusted life years
(DALYs) were extracted from the Global Burden of Disease (GBD) 2021 study for China, the globe, and five
sociodemographic index (SDI) regions. Age-standardized incidence rates (ASIR) and age-standardized DALY
rates (ASDR) were calculated. The Joinpoint regression model was used to evaluate disease burden trends as
average annual percentage change (AAPC). Subgroup analysis were stratified by sex and age. A decomposition
model quantified the contributions of population growth, aging, and epidemiological changes. Bayesian age-
period-cohort (BAPC) modeling was used to forecast disease burden trends for 2022-2040. Results In
2021, global and Chinese CHC incidence among individuals aged >50 years reached 1.244,4 million and
0.177,2 million, representing increases of 104.42% and 190.01% compared with 1990, respectively. During the
same period, DALYs amounted to 6.738,6 million person-years globally and 0.335,2 million person-years in
China, corresponding to a 46.14% increase worldwide and a 14.84% decrease in China. From 1990 to 2021,
the global ASIR showed a significant declining trend [AAPC=-0.30%, 95%CI (-0.38%, -0.22%), P<0.001],
whereas no statistically significant change was observed in China [AAPC=-0.02%, 95%CI (-0.26%, 0.30%),
P=0.912]. Both global and Chinese ASDRs showed a declining trend [globally: AAPC=-1.28%, 95%CI (-1.41%,
-1.15%), P<0.001; China: AAPC=-3.51%, 95%CI (-3.69%, -3.32%), P<0.001]. The global incidence peak
occurred at 50-54 years, whereas in China it shifted to 65-69 years. DALY peaks were concentrated in the 50-
59 age group. Decomposition analysis showed incidence growth was mainly driven by population expansion,
accounting for 89.62% in China. Changes in DALYs exhibited regional variations, with China's decline in
DALYs primarily attributable to epidemiological improvements (-822.78%). Projections suggest rising case
numbers and DALY globally and in China through 2040, despite overall downward trends in ASIR and
ASDR. Conclusions CHC among individuals aged >50 years remains a significant public health challenge
worldwide and in China. Although ADSR has decreased, the ageing population and delayed onset of CHC
indicate that the disease burden remains at risk of increasing. Enhanced early screening, expanded antiviral
coverage, and strengthened long-term management are urgently needed to mitigate the challenges of CHC in

aging societies.
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2.1 HEE£IK50% R EANBECHCH
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2021 4, 48k 50 % K UL b N B CHC 37 &
i NECH 124.44 5 N, 551990 4 11 60.88 1 A
K 29 104.42%. 813, v BN BE Y 0 R
1772 5 N, A 1990 4E B 6.11 5N, MK
25 190.01%. 43K SR A HE (9 ASIR 2T [ i 2
[AAPC=-0.30%, 95%CI ( -0.38%, -0.22%) ,
P< 0.001] B LRI -SRI THRSH. 5
RGN, hEIZARE ASIR SRR,
A AN B 45 1 24 35 PR [AAPC=0.02%, 95%CI
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(-0.26%, 0.30% ) , P=0.912]; HrhHEVEREA |
Th. S AH T % SDI A2 s, B
SDI #1[X 4h, H4x SDI #iIX ASIR 45 FRF#aH,
L2211, 1990—2021 4F4rk 5 E 50 & &L EA
B CHC 1 ASIR 1% Joinpoint [A]1- 5347485 5 WL 1A
FE1B,

2.2 HELE£IK50%5 R EAEBCHCH
DALYsffH T #a 3

2021 4F, 48R 50 2 LI EABER CHC &
AU DALYs h 673.86 J7 N 4F, %5 1990 4 4
K 46.14%; [A] 3]+ E DALYs 1 39.37 J7 A 4F
T B & 33.52 7 NAE, B> 14.84%, 4Bk S
& ASDR & F [% # # [AAPC=-1.28%, 95%CI

(-141%, -1.15%) , P < 0.001] H 5 2 ¥ 14
IR — B TS M2 T, PER
RSN S, 4K ASDR i 204.67/10 T
NAE T B & 67.82/10 71 N AF [AAPC=-3.51%,
95%CI (-3.69%, -3.32% ) , P < 0.001], 91k
M PER R RFEL T RS 7 SDI X ORF,
- Hb X ASDR 45 T e #, E SDI Hb X AF
R e R, TR SDI Hb X B KEZR K S
AR RS RRE R, W 2. 1990—2021 4F
k5 E 50 % K& UL E N CHC /) ASDR 1Y
Joinpoint [PIH53Hr45 R UL 1C FE] 1D,

F1 199052021 F £ KM HE50%5 K U _E ANBFCHCHI &L 7% 5138 K 1990—2021 F L& T
Table 1. Global and Chinese incidence burden in 1990 and 2021, and temporal trends (1990-2021) of CHC among
individuals aged =50 years

19904 20214F 1990—20214F
=] FRNEL ASIR FNEL ASIR ASIRFJAAPC »
(I, 95%U1) (1/1077, 95%U1L) (I, 95%U1) (1/1077, 95%UL) (%, 95%CI)
AER
MR 60.88 (33.25, 99.80)  71.84 (39.50, 117.81)  124.44 (6836, 202.37)  65.53 (36.09, 106.63) -0.30 (-0.38, -0.22) <0.001
i 290.14 (16.04, 47.47) 74.55 (41.42, 121.66) 59.51 (32.68, 96.27) 67.03 (37.03, 108.57) -0.35 (-0.40, -0.30) <0.001
Lk 3174 (1721, 5226) 6943 (37.74, 11433)  64.94 (3570, 105.98)  64.00 (35.16, 104.47) -0.26 (-0.34, -0.19) <0.001
P
YN 6.11 (3.10, 10.63) 36.88 (19.15, 63.92) 17.72 (9.08, 30.41) 37.68 (19.49, 64.51) 0.02 (-0.26, 0.30) 0912
B 299 (1.52, 5.16) 38.58 (20.25, 66.37) 9.13 (4.69, 15.62) 41.08 (21.39, 70.11) 0.18 (-0.03, 0.39) 0.099
P 312 (158, 5.48) 35.96 (18.42, 62.89) 8.60 (4.41, 14.86) 34.78 (17.93, 60.01) -0.07 (-0.44, 0.30) 0.700
SDIHiL X
= 15.79 (891, 25.54) 66.80 (37.56, 107.96)  26.42 (14.88, 42.29) 58.99 (32.99, 94.22) -0.42 (-0.49, -0.35) <0.001
i 12.11 (6,59, 19.89) 56.64 (31.06, 93.15) 22.10 (12.13, 36.03) 50.20 (27.56, 81.90) -0.35 (-0.61, -0.09) 0.009
H 12.41 (6.54, 20.69) 58.99 (31.64, 98.41) 34.51 (18.54, 57.07) 58.64 (31.81, 96.92) -0.01 (-0.14, 0.13) 0918
G 1371 (7.43, 22.50)  109.02 (59.81, 179.06)  27.62 (15.10, 45.26) 91.83 (50.80, 150.33) -0.55 (-0.63, -0.48) <0.001
{lis 6.79 (3.67, 11.12) 14037 (76.81, 230.41)  13.70 (7.58, 22.09) 126.83 (70.89, 204.66) -0.33 (-0.37, -0.29) <0.001
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Figure 1. Joinpoint regression analysis of age-standardized incidence rates and DALY rates of CHC among individuals

aged =50 years from 1990 to 2021
iE: A AHRASIR; B. WEASIR; C. £#ASDR; D. ¥ EASDR,

F*2 199052021 F £k ES0%5 K A _E ABECHCHIDALYsFi#8 K% 1990—2021 £ L4 3
Table 2. Global and Chinese DALY burden in 1990 and 2021, and temporal trends (1990-2021) of CHC among
individuals aged =50 years

19904F 20214F 1990—20214F
mH DALYs ASDR DALYs ASDR ASDRIJAAPC
(5T N4, 95%UT) (171077 N5, 95%U1 ) (T NEE, 95%U1) (1/1073 AN4F, 95%UT) (%, 95%CI)

B2
R 461.19 (33848, 61524)  520.47 (38226, 694.02)  673.86 (495.55, 875.44) 34841 (256.17, 452.64) -1.28 (-1.41, -1.15) <0.001
FPE 288.00 (208.03, 388.48) 682.93 (493.83, 919.20)  432.65 (318.42, 568.00) 467.10 (343.96, 612.78)  -1.21 (-1.35, -1.07) <0.001
ot 17320 (12546, 231.30)  372.57 (269.78, 497.77)  241.21 (177.27, 312.62) 238.52 (17524, 309.33)  -1.43 (-1.53, -1.32) <0.001
el

SA S 39.36 (27.52, 54.29) 204.67 (143.50, 281.33) 33.52 (22.87, 47.63) 67.82 (46.30, 96.36) -3.51 (-3.69, -3.32) <0.001

P 23.83 (1596, 33.99) 244.62 (164.44, 347.39) 22.82 (14.97, 33.86) 95.11 (62.45, 140.86) -3.00 (-3.18, -2.81) <0.001

I 1552 (10.64, 21.73) 163.74 (112.27, 228.87) 10.70 (6.88, 15.91) 4243 (27.22, 63.13) -4.28 (-4.50, -4.06) <0.001
SDIHhIX.

=1 83.05 (64.29, 106.87) 35892 (277.75, 462.38)  109.15 (83.75, 138.51) 265.39 (203.69, 337.21)  -0.98 (-1.17, -0.80) <0.001
I 69.02 (49.84, 93.53) 304.18 (220.06, 410.97) 76.27 (53.14, 104.25) 171.81 (119.57, 235.06)  -1.84 (-2.16, -1.52) <0.001
o 116.27 (85.14, 158.78)  499.33 (364.56, 683.96)  191.36 (143.98, 246.94) 307.99 (231.64, 397.21) -1.55 (-1.63, -1.46) <0.001
HIIE 139.61 (98.03, 194.42) 1059.48 (743.95, 1473.67) 219.55 (158.63, 287.78) 684.34 (49526, 895.25) -1.41 (-1.56, -1.26) <0.001
LIS 52.76 (36.47, 72.86)  1035.14 (711.94, 1439.96)  76.88 (52.13, 106.05) 307.99 (231.64, 397.21)  -1.32 (-1.39, -1.25) <0.001
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2021 4F, 4¥k 50 % K& L B AEE CHC /Y & 9%
b7 H B AR BE R 50~54 %, (A BR M R AL
) 15.2%; P & 0 7 b e B AR IR 4 R 65~69
%, ditbh 17.2%. TEARTR SDIHLIX o, K3 %
B AR BE S AR 50~69 %, HiHR Ik SDI #b X,
Ph50~54 % h &, 5 Hmik 22.5%; & SDI Hb X
B (R0 M B 70~74 B4, SR 15.6%, &
P B & A AR HE S (AR . fF DALYs J7 i,
SRR 7 R R AR IR B R 55~59 & (20.9% ) , H
W 50~54 % (20.6% ) ;5 HFHEFEFELL 50~54 % F
55~59 % E, (N 21.7% 1 20.7%. A SDI
X, Ik SDI #bIX DALYs 50t 4E th T 50~54
% (233%) , i SDI # X U 4k 3R & 55~59 %
(203%) . BRI, DALYs (44 648 %
MG IR, $Eom S B A AT Al R HH B A Y R
W, 458 RIEHRE DALYs 45580 WL, 50~59 %
AR B A BRI B 15 0 S HERY B, R Y K
RS SRS & 65~69 H A, H/RTRIE CHC BytgE
UERT IR, SfAAE RRIER IS, TLIE 2,
2.4 HEE£BK50%5 KL EANBECHCEK
R AN RSB

4Bk thEF 5 A SDI HLIX 50 % KLk EARE
CHC A5 N E in i) 32 B2 52 ma 22 N DK,
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b %I SDI #b X (115.54% ) F1 Hf A% SDI #b, X
(123.74% ) Byoiikiess, X EETTEER, &5
Lboh 89.62%. LUk, O [ ) Dk iR
. HGAE] 7.75%, XK SDI X () BTk A,
i 0.65%., XF T DALYs K%, 4Bk fi4a
hn212.67 75 N, [FIFER AR (214.36% ) +
S, HRATRAUCESCR A B (-113.81%) , X
K DALYs 2 R ZMEIEH .. B =i
/N (=0.55%) o KI5, HE 50 2 KU EAHE CHC
H DALYs & o ) 3 30 i a2 (-5.84 T3 N4F)
FEM WA RETE D) (-822.78% ) , %FFIR
F X fm, FRE, AN (+720.34% ) F
LA (-2.44% ) PR AAIHEGERE . DA 3,
2.5 HELE£1k50%5 R EANBCHCXk
K5 I% S 3 B9 T 4 H
EABKIEEN, 32040 4E, 50 % KDL EARE

CHC 9 &9 BT 4 1 T2 166.79 7 A [95%U1

(83.94 J7 A\, 249.65J7 N ) 1, 1fi ASIR ¥ T &=
54.23/10 J1 [95%U1 ( 28.82/10 J1, 79.63/10 J1 ) |.
7341, DALYs (1) 2040 4 15 3 A AR B 138 i =
764.05 73 N4 [95%U1 (313.34 T3 N4, 121477 T7
NAE) ], {HH ASDR ¥ T B% % 257.94/10 T3 N AF
[95%UT ( 119.95/10 J3 N4F, 395.94/10 J1 N4 ) 1o
SRR S 29 & DALYs #a#h 5 sk a3 i a)
DLIE 4.
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