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Abstract: Objective  To analyze the trends in incidence and disability — adjusted life years (DALYs) of neonatal tuberculosis
in China from 1990 to 2021. Methods Based on the 2021 global burden of disease (GBD) study data, extracted incidence
and DALYs of neonatal tuberculosis (infants aged <28 days) in China from 1990 to 2021. Using Joinpoint log — linear
regression models, calculated the estimated annual percentage change ( EAPC), average annual percent change ( APC) and
annual percentage change (APC) by period to analyze trend variations across different drug — resistant tuberculosis types ( drug
— susceptible tuberculosis (DS - TB) , multidrug — resistant TB without extensive drug resistance ( MDR — TB non — XDR) ,
and extensively drug — resistant tuberculosis (XDR —TB) ). Results China’ s exhibited a pronounced downward trend in
both incidence and DALYs of neonatal tuberculosis (incidence EAPC: - 5.88% , AAPC: -4.74% ; DALYs EAPC. -
6.36% , AAPC. -5.23% ) from 1990 to 2021. The most substantial decline occurred during 2000 —2010 ( DALYs 2000 -
2003 APC: -17.65% ), but significantly slowed after 2015 ( DALYs 2015 -2021 APC: -1.96% , P=0.229). DS -TB
incidence (AAPC; -4.72% ) and DALYs (AAPC: -2.60% ) similarly declined, mirroring overall epidemic patterns. A
precipitous decline was observed in MDR - TB non — XDR ( DALYs EAPC: - 8.51% ). Conclusion Significant
achievements have been made in neonatal tuberculosis control in China over the past three decades, with particularly notable
reductions in the burden of DS — TB. However, the pace of tuberculosis control progress has slowed since 2013 amid escalating
threats drug — resistant tuberculosis. Critical next steps include: intensified perinatal TB screening, advanced drug — resistance
surveillance, molecular diagnostics deployment, and precision interventions for sustained neonatal TB burden reduction.
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Table 1 Incidence trends of neonatal tuberculosis subtypes in china,1990 —2021

1990 4=

9o 1K1 44 ik F(95% UI (/10 J7)

4 (95% UI) (/10 J7) 2(95% UI (/10 J7)

TB 104.91(73.87 ~138.12)
XDR - TB 0.00(0.00 ~0.00)
DS -TB 101.69(72.18 ~135.04)
MDR - TB non - XDR 3.22(0.77 ~8.99)

111.65(76.17 ~151.29)
0.00(0.00 ~0.00)
108.21(74.12 ~147.48)
3.43(0.79 ~9.93)

108.04(75.22 ~144.79)
0.00(0.00 ~0.00)
104.72(72.80 ~141.17)
3.32(0.79 ~9.38)
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9 5 44 R 2021 % N

¥(95% Ul (/10 J7) 4(95% UI) (/10 J7) 2.(95% UI) (/10 J7)
TB 20.95(16.22 ~26.14) 23.01(17.56 ~29.06) 21.90(16.80 ~27.42)
XDR - TB 0.08(0.01 ~0.24) 0.08(0.01 ~0.26) 0.08(0.01 ~0.25)
DS - TB 20.00(14.89 ~25.32) 21.98(16.08 ~28.01) 20.92(15.33 ~ 6.51)
MDR - TB non — XDR 0.87(0.14 ~2.72) 0.95(0.15 ~2.94) 0.90(0. 15 ~2.82)
R 1990—2021 4F

EAPCs(95% CI) (% ) PC(95% CI) (%)

TB ~5.88( -6.41 ~ —5.35) -79.73( -81.96 ~ —76.63)
XDR - TB 0.03( —2.12~2.22) 0.00(0.00 ~0.00)
DS - TB ~5.69( -6.19 ~ —5.19) ~80.03( -82.77 ~ —76.57)

MDR - TB non - XDR

-8.61(-10.04 ~ -7.17)

-72.75( -96.62 ~39.55)

E:EAPC = (i HEAR ML B 23 e, FETXF 1990—2021 AR 2 ) E AR RL BT 3155 5 PC = AR AL 23 L, S e 1990—2021 45 [a] -y AR X A2 AL e
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Table 2 DALYs trends of neonatal tuberculosis subtypes in china ,1990 —2021
1990 4=

i A N
glesd 55(95% UI) (/10 J7) 4(95% UI) (/10 J7) 4(95% UD (/10 J7)
B 1.30(0.78 ~1.93) 1.38(0.77 ~2.16) 1.34(0.78 ~2.02)
XDR - TB 0.00(0.00 ~0.00) 0.00(0.00 ~0.00) 0.00(0.00 ~0.00)
DS -TB 1.26(0.77 ~1.88) 1.35(0.75 ~2.07) 1.30(0.77 ~1.94)

MDR - TB non - XDR

0.03(0.01 ~0.10)

0.04(0.01 ~0.10)

0.04(0.01 ~0.10)

2021 4F

Glesd H(95% UI) (/10 J7) 4(95% UI) (/10 J7) £.(95% Ul (/10 77)
TB 0.22(0.13 ~0.33) 0.24(0.15 ~0.36) 0.23(0.14 ~0.34)
XDR - TB 0.00(0.00 ~0.00) 0.00(0.00 ~0.00) 0.00(0.00 ~0.00)
DS - TB 0.21(0.12 ~0.31) 0.23(0.14 ~0.35) 0.22(0.13 ~0.33)
MDR - TB non - XDR 0.01(0.00 ~0.03) 0.01(0.00 ~0.03) 0.01(0.00 ~0.03)
R 1990—2021 4F

EAPCs(95% CI) (%) PC(95% CI) (%)
TB ~6.36( -6.89 ~ -5.81) ~82.94( —85.20 ~ —80. 14)
XDR - TB 0.13( -2.01 ~2.33) /
DS - TB ~6.21( -6.73 ~ —5.69) -83.26( —86.01 ~ —80.00)

MDR - TB non - XDR

-8.51(-9.92~ -7.08)

-73.16( -96.51 ~33.84)

[E:EAPC = {3 HEAR ML B 23 e, FE T XF 1990—2021 4F DALYs () F AR ELR A THE; PC = SRR 20 LE , Sk 1990—2021 4 1] f) FH X 742 £

WREE
&3 19902021 AFH [E AN [ B A J LA A A R 1) Joinpoint [815 534y
Table 3  Joinpoint regression analysis of neonatal tuberculosis incidence by subtype in china, 1990 —2021
i P 44 B fibw IX E] B (4F ) AR (% ) 95% CI(% ) Py
TB APC 1990—2000 -2.34 -3.42~ -1.24 <0.001
2000—2003 -16.80 -23.41 ~ -9.62 <0.001
2003—2015 -4.71 -5.64~ -3.78 <0.001
2015—2021 -1.38 -4.10~1.42 0.331
AAPC 1990—2021 -4.74 -5.86 ~ -3.63 <0.001
MDR - TB non - XDR APC 1990—1992 53.56 37.32~71.72 <0.001
1992—1998 0.85 -2.90~4.73 0.662
1998—2014 -13.75 -14.48 ~ -13.00 <0.001
2014—2021 0.99 -1.99 ~4.05 0.520
AAPC 1990—2021 -2.54 -4.34~ -0.73 0.006
DS -TB APC 1990—2000 -3.06 -4.13 ~ -1.96 <0.001
2000—2003 -16.42 -23.00 ~ -9.29 <0.001
2003—2015 -4.17 -5.09~-3.23 <0.001
2015—2021 -1.40 -4.10 ~1.37 0.318
AAPC 1990—2021 -4.72 -5.79 ~ -3.65 <0.001

T : APC = SEBE AL E 43 o, AAPC = P AR AR (L E 43 1L
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Table 4 Joinpoint regression analysis of neonatal tuberculosis DALYs by subtype in china, 1990 —-2021
LISE B DT Be (4F) ZEEIH (%) 95% CI(% ) P{E
TB APC 1990—2000 -2.74 -3.98 ~ -1.48 <0.001
2000—2003 -17.65 -25.16 ~ -9.40 <0.001
2003—2015 -4.99 -6.05~ -3.91 <0.001
2015—2021 -1.96 -5.08 ~1.26 0.229
AAPC 1990—2021 -5.23 -6.48 ~ -3.98 <0.001
MDR - TB non — XDR APC 1990—1992 53.01 34.43 ~74.15 <0.001
1992—1997 2.77 -3.01 ~8.90 0.355
1997—2014 -13.22 -14.00 ~ -12.43 <0.001
2014—2021 0.52 -2.90 ~4.06 0.768
AAPC 1990—2021 -2.60 -4.73 ~ -0.46 0.017
DS -TB APC 1990—2000 -3.41 -4.64 ~ -2.17 <0.001
2000—2003 -17.61 -25.06 ~ -9.42 <0.001
2003—2015 -4.57 -5.63 ~ -3.49 <0.001
2015—2021 -2.15 -5.24 ~1.03 0.183
AAPC 1990—2021 -5.24 -6.44 ~ -4.04 <0.001
1 APC = SRR H 20 L, AAPC = S35 4F (L H A3 LE
> A Yo B C
g"" il 2 2900 3 oo
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