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Trend analysis of the burden of thalassemia in China from 1990 to 2019
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Abstract: Objective To analyze the trends in the incidence, prevalence, mortality, and disease burden of thalassemia in Chi-
na from 1990 to 2019, providing a reference for further disease prevention and control. Methods Data related to the inci-
dence, prevalence, mortality, and Disability—Adjusted Life Years (DALYs) of thalassemia in China were extracted from the
Global Burden of Disease Study (GBD) 2019 database. The Join point regression model was utilized to analyze the annual
percentage change (APC) and average annual percentage change (AAPC) of the age—standardized incidence rate, prevalence
rate, mortality rate, and DALYs rate. Results From 1990 to 2019, the number of new thalassemia cases in China decreased
from 100 686 to 60 132, with the age—standardized incidence rate declining by 3.88% (AAPC=-0.60%). The number of
deaths fell from 6 776 per year to 2 191 per year, leading to a 69.68% reduction in the age-standardized mortality rate
(AAPC=-4.04%). DALYs decreased from 541 696 per year to 141 284 per year, with a 71.10% reduction in the age—stan-
dardized DALY rate (AAPC=-4.90%, P < 0.05). The number of individuals with thalassemia decreased from 684 066 to 642
042, although the age—standardized prevalence rate increased by 19.15% (AAPC=0.58%, P < 0.05). Between 1990 and 2019,
the disease burden of thalassemia for both males and females showed a declining trend, but the incidence and prevalence
rates remained consistently higher in females compared to males, with the male—to—female ratios for age-standardized inci-
dence rate, prevalence rate, DALY rate, and mortality rate ranging from 0.76 to 0.78, 0.77 to 0.80, 0.94 to 1.07, and 0.97 to
1.12, respectively. The highest mortality and DALY rates for thalassemia were observed in the age group under 5 years with
a notable decline in the 5-to—9—year age group followed by stabilization. Over the last two decades, the mortality and DALYs
rates gradually shifted towards older age groups. Conclusion The burden of thalassemia in China has alleviated from 1990 to
2019, exhibiting gender and age disparities, along with a trend towards an aging population.
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Table 1 Changes in thalassemia burden in China from 1990 to 2019
IR AR amliye DALYs
TiH 19904 20194F  ZEfbA 19904 20194F L 19904F  20194F  BfEERE 19904F 20194 BLRE
(M) () (%) (ANFE)  (A4F) (%) PNDINVN:D) (%) (NFF)  (AFR) (%)
YN 100 686 60132 -40.28 684066 642042 -6.14 6776 2191 -67.67 541696 141284 -73.92
B 40 673 23903 -41.23 289 115 267215 -7.57 3184 1054 -66.90 250 163 65 780 -73.71
Ergds 60013 36229 -39.63 394950 374827 -5.10 3592 1138 -68.32 291533 75 504 -74.10
R 2 1990—2019 4F [ i e 2X ML S AEAR AR DL (B A R)
Table 2 Changes in thalassemia burden in China from 1990 to 2019 (standardized rate)
I & RS NSRS PRAAET R Ffk DALYs
HiH 1990 4F  20194F  ZBfbZF  19904F  20194F L 19904F  20194F  ZBfEIEE 19904F  20194F B
(n107) (n0Jy) (%)  (1/10J57) (1/710J7) (%) (1/103) (1/1077) (%)  (1/7107J7) (1/10J7) (%)
2 N 8.74 8.4 -3.88 55.78 66.46 19.15 0.57 0.17 -69.68 45.7 13.21 -71.10
Tk 7.52 7.24 -3.72 49.22 57.96 17.77 0.57 0.17 —69.80 4438 12.83 -71.10
Ecgds 9.81 9.39 -4.32 61.79 73.86 19.55 0.58 0.18 -69.58 46.89 13.54 -71.11
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Table 3  Trends of thalassemia burden by joinpoint regression

EINii Tk Eyis

I A (4F) AR (95%CT) (% ) A (4F) EAAE (95%CT) (%) A (4F) B (95%CT) (%)
Frfk DALYs %
APC 1990—1996 1.89(2.27 ~ 1.44y" 1990—2000 2.09(2.40 ~ 1.70)" 1990—1995 2.61(2.94~2.18)"
1996—2001 4.49(4.85 ~ 4.04)" 2000—2003 9.37(9.93 ~7.74)* 1995—2000 4.35(4.68 ~3.99)"
2001—2004 7.33(7.64 ~ 6.88)" 2003—2007 5.29(6.07 ~4.77)* 2000—2004 5.80(6.24 ~5.50)*
2004—2009 4.08(4.27 ~ 3.82)" 2007—2010 3.49(4.07 ~3.10)* 2004—2009 3.89(4.03 ~3.63)*
2009—2015 4.92(5.23 ~4.77) 2010—2015 5.22(5.83~5.00)"  2009—2012 5.69(5.90 ~5.25)"
2015—2019 3.83(4.13 ~ 3.35)" 2015—2019 3.88(4.41~2.72)"  2012—2019 4.03(4.15~3.87)
AAPC 1990—2019 4.19(4.23 ~4.13)"
FrEstT- R
APC 1990—1996 1.90(2.26 ~ 1.44 )" 1990—2000 1.97(2.37 ~ 1.50)* 1990—1995 2.68(3.01 ~2.24)"
1996—2001 4.31(4.65~3.87)" 2000—2003 9.08(9.65 ~2.27)" 1995—2001 4.42(4.60 ~4.08)"
2001—2004 6.91(7.20 ~ 6.46 )" 2003—2007 4.84(8.14~434)"  2001—2004 5.41(5.64~5.01)"
2004—2009 3.65(3.84 ~3.46)" 2007—2010 3.28(3.98~2.87)"  2004—2009 3.43(3.57~3.24)"
2009—2014 5.04(5.31 ~4.84)" 2010—2015 5.22(5.85 ~4.96)" 2009—2012 5.86(6.07 ~ 5.60)"
2014—2019 3.91(4.13 ~3.61)" 2015—2019 3.85(4.43 ~2.55)" 2012—2019 3.87(3.99 ~3.75)"
AAPC 1990—2019 4.04(4.08 ~3.98)"
PR &R
APC 1990—1994 1.38(0.25 ~ 3.44)" 1990—1994 1.56(0.37 ~ 3.67)" 1990—1994 1.14(0.00 ~3.21)"
1994—2013 0.67(1.06 ~ 0.55)" 1994—2013 0.73(1.06 ~ 0.60)* 1994—2013 0.64(1.40 ~ 0.53)"
2013—2019 0.43(0.22~2.11) 2013—2019 0.59(0.12 ~ 2.30) 2013—2019 0.38(0.26 ~ 2.08)
AAPC 1990—2019 0.16(0.27 ~ 0.03)"
PR
APC 1990—1993 4.60(4.25 ~5.00)" 1990—1993 4.16(3.58 ~4.74)" 1990—1993 5.02(4.77 ~5.31)*
1993—1996 1.65(1.13 ~1.92)" 1993—1997 1.14(0.71 ~ 1.69)* 1993—1996 1.56(1.25~1.75)"
1996—2019 0.07(0.09 ~ 0.05)* 1997—2019 0.05(0.09 ~ 0.02)" 1996—2014 0.07(0.11 ~ 0.04)"
2014—2017 0.54(0.74 ~ 0.02)"
2017—2019 0.44(0.20 ~ 0.81)
AAPC 1990—2019 0.58(0.560.61)*

1. FR P<0.05,
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Figure 1 Trends in the burden of thalassemia by gender in China from 1990 to 2019
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Figure 2 Trends of thalassemia burden among different age groups by gender in China from 1990 to 2019
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