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[Abstract] Objective To analyze the epidemiological trends and disease burden in chronic hepatitis
B (including cirrhosis) from 1990 to 2021 globally and in China based on Global Burden of Disease Database
(GBD) 2021 study, assess development-related inequality patterns and demographic drivers, and project
China’s future burden and risk-factor contributions. Methods A secondary analysis was conducted on GBD
2021 data for 1990—2021 to extract the age-standardized incidence rate (ASIR), age-standardized prevalence
rate (ASPR), and age-standardized disability-adjusted life-year rate (ASDR) globally (204 countries/territories)
and in China, each with 95% uncertainty interval (UI). Joinpoint regression was used to estimate the average
annual percent change (AAPC) with 95% confidence interval (CI). Combining sociodemographic index (SDI)-
related inequality metrics, frontier analysis, and Das Gupta symmetric decomposition, differences in disease
burden were quantified, and the relative contributions of population growth, population aging, and changes in
age-specific rates to changes in absolute burden were also analyzed. Autoregressive integrated moving average
(ARIMA) models were fitted to China’ s annual series for 1990—2021 to forecast trends for 2022—2035.
Within the GBD comparative risk assessment framework, the attributable burden from alcohol consumption
and drug use were quantified. Results Global ASIR, ASPR and ASDR in chronic hepatitis B were declined
overall from 1990 to 2021 (all AAPCs, P<0. 05). However, under the combined effects of population growth
and aging, absolute numbers of cases and disability-adjusted life years (DALYs) did not decrease in parallel
with age-standardized rates. The burden was concentrated primarily in low-middle SDI countries/territories in
Asia and sub-Saharan Africa. In China, all 3 age-standardized indicators were decreased by more than 50%
when compared with the values in 1990, and the burden was declined markedly in children; Nonetheless,
middle-aged and old men remained the main high-burden group, with total cases and DALYs staying at
relatively high levels. Decomposition analyses indicated that declines in age-specific rates (epidemiologic
change) were the primary driver of reductions in China’ s absolute burden, whereas changes in global DALYs
were more readily offset or driven by population growth and aging. ARIMA projections suggested that, under
continuation of historical control intensity, China’s ASIR and ASDR will decline slowly through 2035, while
ASPR will remain comparatively high. Comparative risk assessment showed that alcohol consumption and
drug use were important modifiable contributors to DALYs related to chronic hepatitis B (including cirrhosis)
globally and in China; alcohol-attributable ASDR in China was higher than the global average.
Conclusion From 1990 to 2021, the age-standardized burden of chronic hepatitis B (including cirrhosis)
declined globally and in China, yet substantial absolute-burden pressure persists worldwide due to population
growth and aging and is unevenly distributed. Despite major progress in China in vaccination, prevention of
mother-to-child transmission, and antiviral therapy, strengthened management of prevalent infections and
prevention of complications remain critical to further reduce residual burden. Countermeasures In line
with the 2030 goal of eliminating viral hepatitis as a public health threat of World Health Organization, we
recommend sustaining high coverage of timely birth-dose and full-course hepatitis B vaccination and
strengthening prevention of mother-to-child transmission (PMTCT); prioritizing middle-aged and old men and

high-risk areas to improve coverage of screening, follow-up, and treatment; integrating alcohol reduction and
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services for substance use disorders into hepatitis B care; and directing testing and treatment resources toward

low-middle SDI settings and other resource-limited areas to narrow burden disparities.
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Table 1 Overview of chronic hepatitis B (including cirrhosis) burden in China and globally in 1990 and 2021

Sex Location Measure 14990 2:)2 : 19902021
ASR/10%(95%UT) ASR/10*(95%UT) AAPC(95%CI)
ASIR 235.00 (197. 59~271. 43) 60. 98 (47.22~76.56) -4.29(-4. 56~-4.03)"
China ASPR 10 709. 67 (9 767. 87~11 756. 70) 4774.69 (4282.97~5 260. 42) -2.58(=2.70~-2.45)"
Bt ASDR 479. 32 (405. 53~555. 49) 167.03 (131. 45~206. 94) -3.37(-3.51~-3.24)"
ASIR 134. 58 (113.24~156. 39) 61.51 (52.44~69. 81) -2.49(-2. 59~-2. 40)*
Global ASPR 5726.01 (5234.40~6 271. 39) 3490. 14 (3 197. 57~3 789. 02) -1.59(-1. 65~-1. 54)"
ASDR 279. 53 (237. 41~328.77) 161.92 (137.25~186. 25) -1.75(-1.82~-1. 67)*
ASIR 276. 16 (236. 12~317. 12) 76. 42 (60. 17~94.21) -3.98(-4. 26~-3.70)*
China ASPR 12 295.26 (11 209. 37~13 458. 18) 5662. 48 (5096. 07~6 258. 19) -2.45(-2.63~-2.27)"
Male ASDR 650. 77 (521.51~783. 60) 264.23 (200. 03~336.31) -2.88(-3.04~-2.73)"
ASIR 156. 44 (134. 10~179. 27) 73.22 (63.22~83.05) -2.41(-2. 54~-2.29)"
Global ASPR 6 545. 96 (6 009. 10~7 142. 03) 4043. 81 (3 718. 74~4 395. 68) -1.54(-1.59~-1.49)*
ASDR 401. 11 (335.01~482. 14) 242.77 (204. 41~283. 18) -1.61(-1.69~-1.53)"
ASIR 191. 03 (154. 86~226. 87) 44.71 (32. 87~58. 40) -4.56(-4. 86~-4.26)"
China ASPR 9029. 18 (8 157. 60~10 004. 34) 3858.60 (3 419. 51~4 295.76) -2.71(-2. 85~-2. 56)*
Fomale ASDR 298. 22 (239. 48~360. 63) 70. 56 (52.79~96. 58) ~4.57(=4.70~-4. 43)"
ASIR 112.29 (91.70~132. 76) 49.67 (41.46~57.18) -2.60(-2. 68~-2.51)"
Global ASPR 4902. 03 (4 455.07~5373.17) 2937.87 (2681.26~3 211.27) -1.65(-1. 68~-1. 63)*
ASDR 160. 26 (133. 09~188. 36) 83. 49 (69. 68~100. 89) =2.10(=2. 17~=2. 04)"

ASR: Age-standardized rate; ASIR: Age-standardized incidence rate; ASPR: Age-standardized prevalence rate; ASDR: Age-standardized
disability-adjusted life-year rate; AAPC: Average annual percentage change; Ul: Uncertainty interval; CI: Confidence interval; a: P<0. 05
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Figurel Sex-specifictrendsin ASIR, ASPR and ASDR of chronic hepatitis B (including cirrhosis) in China and globally, 1990—2021
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Figure 2 Age-specific incidence, prevalence and DALYs (5-year age bands) for China and globally: comparison between 1990

and 2021
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Table 2 Decomposition of total changes in incidence, prevalence and DALYs, 1990-2021

Country/ Epidemiological Population  Epidemiological
Region Burden metric  Overall difference Aging Population growth change Aging/% growthi% change/%
Incident cases —-1847327.96  -249328.97 355529.02  -1953528.01 13.5 -19.25 105.75
China  Prevalent cases ~ —-44 566 116. 60 7 962 063. 27 20040 752.30  -72568 932.20 -17.87 -44.97 162. 83
DALYs —-1394733.58 2394 686.49 860206.11  —4649 626. 18 -171.69 -61. 68 333.37
Incident cases -2978720.23  -659514.46 2561741.22 -4 880 946.98 22. 14 -86. 00 163. 86
Global ~ Prevalent cases  -25751579.30  5685595.23 118826 012.00 -150 263 187. 00 -22.08  -461.43 583.51
DALYs 1408 009.63 3601 782.03 5369732.14 -7563504.54 255. 81 381.37 -537.18

DALYs: Disability-adjusted life years
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