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Abstract

Objective: To analyze the disease burden of early-onset bladder cancer in China from 1990 to 2021
and predict its changing trends from 2022 to 2031. Methods: Based on the 2021 Global Burden of
Disease (GBD) database, data on the incidence, mortality, and Disability-Adjusted Life Years (DALYs)
(number/rate) of bladder cancer among individuals aged 15 to 49 were extracted. Age-standardized
rates (ASRs) were calculated. The Joinpoint regression model was used to identify significant inflec-
tion points in the changes of disease burden indicators, and the Annual Percentage Change (APC) and
Average Annual Percentage Change (AAPC) were computed. Additionally, the Auto-Regressive Inte-
grated Moving Average (ARIMA) model was applied to forecast the disease burden of early-onset blad-
der cancer in China from 2022 to 2031. Results: From 1990 to 2021, the Age-Standardized Incidence
Rate (ASIR) of early-onsetbladder cancer in China increased from 0.92 per 100,000 to 1.10 per 100,000,
with an AAPC of 0.57%. The Age-Standardized Mortality Rate (ASMR) decreased from 0.35 per 100,000
t0 0.19 per 100,000, with an AAPC of -1.99%. The Age-Standardized DALYs Rate (ASDR) declined from
17.61 per 100,000 to 10.00 per 100,000, with an AAPC of -1.83%. According to ARIMA predictions,
the ASIR of early-onset bladder cancer in China is projected to increase from 1.12 per 100,000 in 2022
to 1.32 per 100,000 in 2031. The ASMR is forecast to increase from 0.19 per 100,000 in 2022 to 0.20
per 100,000 in 2031, while the ASDR is predicted to be 10.04 per 100,000 in 2022 and 10.40 per 100,000
in 2031. Conclusions: The overall burden of early-onset bladder cancer in China remained severe from
1990 to 2021, with ASIR showing continuous upward trends that are projected to persist over the
next decade. Although ASMR and ASDR generally declined over the past 30 years, they are expected
to stabilize in the next 10 years. Further optimization of prevention and control strategies, along with
enhanced public awareness, is necessary to effectively reduce the overall burden of early-onset blad-
der cancer in China.
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1. 5|8

TR, 4TER 50 % LUN ARHEAE AR R IGA B FIHES . A SCIRIE, 1990~2019 4], 4BkF
HAETERE SO NG T 79.1%, FETINESEIN T 27.7% [1]. JESIDEME 2 Wb bR AR G0 8 W e iR, R
P 2022 FAEBIEAEG T, SR EMMIE T ESE 9 AL, FET-RIEE 13 A1[2]. BEME TR L TAEMT4E
WBL BUEZ T, RRAE 49 Z LA TRARAKCE, mAERN 50~70 2, MM TEELEN S,
FREHEAENEIREROE R 2T KA I[3] [4]. E H AT T B bt SUE T g R 2
BT ZENTE, X AAEBE DO RIS S AR TN 1 RS AT 7y Bk, FEAER R A0
FAINRI T SR, TR R A B e (5 T BUR . R RS ET T, X T RS TR A
TEREE,
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2 BRI 17148 (Global Burden of Disease, GBD)YSAE 142 Bk 204 /™ [ ZORIHE X A0 2 hE 72 A 1Y) 371
I B AT 88 il XURG PR 2R I e vt 25 SR (5], $RAL 1 ES I ) Bl DX R4 2H e i S AR5 s, CRCh 1
FEFIVTAl A Bk SR (N B B R4 . AF AT GBD 2021 (%R, AT 1990~2021 4 A [H H R
% I g 1A 95 S P 2022~2031 AFARAEEFE, DI A A OG0 3t T AR IBUSR 1 i) SR AR 22 Ak 4

2. BERETE
2.1. #IEKIE

AHIEFE A BRI P e R R B T R MR R s, RRNE N RN “BEE
B, R AAEAS EONRR . JETCA DALY s (Disability Adjusted Life Years, DALY, R 55555 it Bl 1)
T RBET A TR BT B R R (25 A Febs, FLBUE R AR SR T AR ) (I A5 E . R J 95% AN e
4 IX [8](Uncertainty Interval, UT), Mg Ay “HE" , FEHA 50 F LU “FEK”7 E A “CWiEERER
INTF50 57 [6]), MR “HME. bt 27, BFEDA “1990~2021 £

2.2. FERFFEN

N AMERG e RR, ABFTEEH GBD UL bR E N AL, BRI 7 MERA: 15~19
B, 20~24 B, 25~29 %, 30~34 B, 35~39 B, 40~44 %, 45~49 &, HHIHHEERAMLRREIET .
TR IR A )R T E AN

R = Y SRR R < R AR bR E N COBUE

SFRHEN FAUE

23. Geit

AWFCRA R Gt fF 4.3.0 #7846 AT, [RS8 Joinpoint 5.1.0 A4 EIERE i BIERAY, R [H]
J7 505 U 2 MR BB SAAR RU) R AD R 1990~2021 4 R B LR PRI e B AR A R 0
AT B DT - BRI 7] il v 5 3 A2 B AR H 43 Bl (Annual Percentage Change, APC)FIF-3414F FE AR AL,
4>t (Average Annual Percentage Change, AAPC) [ H: % H 1] 95%E (5 [X [H](Confidence Interval, CI)if —31F
AT B IRAT R %, i APC/AAPC fTHE & HE 95% CI FIRIIRT 0, NWRICAER—FKEE AN
FAE ETHES . Mk, W APC/AAPC fliii{E K 3L 95% CT _ERRIZI/NT 0, WAKATERE—FEeE i N AE T
B wRaE 0, WRIZBEAERE8]. AHFFRH ARIMA A, il B AHSCH I H AH IS5 44 (1)
1646 LA K A5 S 5 #E | (Akaike Information Criterion, AIC)HIH/MEREFE RIS E(p, d, q) [9], TN
2022~2031 4E A1 [E B M I ) ASIR. ASMR & ASDR [HZEK#E#H, LLP <0.05 NERAS TR Lo

3. &R
3.1. fAIBIRAR

2021 5 1990 FEAHEL, H B R 1 % e s e A AS R AR BESG N, BB TS, 43 55 R 2 A i 4 I I
Fabr A T R RIRBIEN 1990 1) 5172 FIHIZE 2021 14 8954 1], FERFRUELL K F M 0.92/10 J51
£ 1.10/10 73, 8K 19.57%; FET-HIEA 1990 41 1916 Bilim/b 42 2021 4/ 1575 B, ERSFr#EfLIiT:
M 0.35/10 DA 0.19/10 Ji, FEKT 45.71%;: DALYs M 1990 4FH) 98,783 AN/ 2 2021 41
81,538 N4, FistriEfk DALYs 2 M 17.61/10 /D ZE 10/10 T, BEIKT 43.21%. MWMERIZE S KE,
1990 4F K 2021 SEA5AE% B 5 LR M s i R s 50 08 25 o T e, LV P R0 B 80 B AR e 4 K i
TF, BL2021 4E A1, 45~49 % BERBGIECY 2841 4], Lot 603 1), BEL NP 4.7 4%, RIAE
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SR I 15~19 R B, SR 47 B, L8222 DI 2.1 5. 5 1990 FAHEL, 2021
EHEME30 2 49 B Lotk 40 F 49 DRI EIEZEIK, JUHTE 45~49 SHFEREL, BN 1163 4
WO 2841 B, LPEM 364 BIHGE 603 ], SATAE ASIR J7l, FPEMK T 35.88%, LHENIFEALT
20.41%. 542 NBFIEBLEABL, 2021 4EAET: & DALY's B IR R 55 o 3852 1990 4F98 /0, Fort 55 14 ASMR.
ASDR 7 HlIFEAIC T 38.78%. 35.08%, wVERFIRTE A, 73k 45.71%. 43.21%. FR531E 45~49 5%
HIPFETHIE(S501 BIHEZ 596 ) FT DALYs (22,181 NEHEZ 27,418 N4F). B4k 30~34 X 41 DALYs
(7005 NAEHEZ 7214 N)4h, i RS B ok 2 T BBk 1. | 1),

Table 1. Disease burden table of early-onset bladder cancer in China in 1990 and 2021
% 1.1990 #2021 SFhER L MR R R AIER

o 1990 2021
EX%)
BE95% UL FrbR (10 J5, 95% UI)  FUE:(95% UI)  FrfbE (/10 J5, 95% UI)
. 3826 1.31 7437 1.78
(2108~4977) 0.73~1.71) (5420~10,051) (1.30~2.39)
A 1388 0.49 1286 0.30
Tt Has (769~1792) (0.27~0.63) (933~1763) (0.22~0.41)
s N 71,038 24.40 66,537 15.84
DS fin 4 (39,177~91,817) (13.52~31.51) (48,269~90,680) (11.51~21.52)
s 1346 0.49 1517 0.39
(920~1755) (0.34~0.64) (1075~2084) (0.27~0.53)
‘ 529 0.20 290 0.07
e Has (367~686) (0.14~0.26) (205~397) (0.05~0.10)
s ™ 27,745 10.14 15,001 3.84
ik e (19,205~36,116) (7.05~13.18) (10,598~20,513) (2.72~5.25)
. 5172 0.92 8954 1.10
(3300~6334) (0.59~1.13) (6934~11,613) (0.85~1.42)
, 1916 0.35 1575 0.19
BN Has (1239~2335) (0.23~0.43) (1222~2044) (0.15~0.25)
s ™ 98,783 17.61 81,538 10.00
DR R i 4 (63,753~119,915) (11.38~21.40) (63,428~105,915) (7.79~12.95)
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Figure 1. Disease burden of early-onset bladder cancer in China across age groups in 1990 and 2021

1. 1990 #0 2021 FEHER L M EMEARER R FHIBER

3.2. TLkE

e 20 18 20 |8 3 IR Joinpoint [RIJAEAY S T 45 R FTAR,  1990~2021 4 S 8] o [ 5 P B I e
ASIR Bk & BT, FHZBEBK 0.57% (AAPC = 0.57%, 95% CI: 0.34%~0.80%). i ASMR. ASDR
SRR RS, TR R % 1.99% (AAPC = —1.99%, 95% CI: —2.17%~—1.80%)- 1.83% (AAPC =
~1.83%, 95% CI: —2.04%~—1.62%).

ASIR A SUENE S HT SR 4 A2 AL KA R 5 ANERSY, BR 1995~2007 4F5 T B4
HINAPC = —0.66%, 95% CI: —0.81%~—0.51%), 1990~1995 4E(APC =0.11%, 95% CI: —0.56%~0.80%,
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{H P>0.05). 2007~2010 £E. 2010~2015 4. 2015~2021 £ 2 _ETHE%A, Hd 2007~2010 4 (APC =2.93%,
95% CI: 1.19%~4.70%) 2015~2021 £E(APC = 2.21%, 95% CI: 1.76%~2.66%) - T8 5.2

Table 2. Results of Joinpoint regression model analysis for early-onset bladder cancer in China from 1990 to 2021

< 2. 1990~2021 FHE R L MRS Joinpoint BARBE s R

izt Foy APC [% (95% CI)] P {8 AAPC [% (95% CI)] P1H
1990~1995 0.11 (—0.56~0.80) 0.731
1995~2007 —0.66 (—0.81~0.51) <0.001
ASIR  2007~2010 2.93 (1.19~4.70) 0.002 0.57 (0.34~0.80) <0.001
2010~2015 0.64 (0.02~1.25) 0.043
2015~2021 2.21 (1.76~2.66) <0.001
1990~1996 ~1.80 (-2.13~1.46) <0.001
1996~2004 -3.16 (-3.37~2.95) <0.001
2004~2007 —5.53 (—6.68~4.37) <0.001
ASMR -1.99 (-2.17~1.80) <0.001
2007~2010 0.38 (—0.75~1.53) 0.487
2010~2015 -1.97 (-2.36~1.57) <0.001
2015~2021 0.04 (—0.26~0.34) 0.768
1990~1996 -1.72 (2.10~1.34) <0.001
1996~2004 -3.09 (-3.33~2.85) <0.001
2004~2007 —5.28 (—6.58~3.95) <0.001
ASDR ~1.83 (-2.04~—1.62) <0.001
2007~2010 0.42 (—0.87~1.73) 0.503
2010~2015 -1.76 (-2.22~1.30) <0.001
2015~2021 0.37 (0.02~0.71) 0.038
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Figure 2. Temporal trends in the disease burden of early-onset bladder cancer in China from 1990 to 2021
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Figure 3. Joinpoint regression analysis of ASIR, ASMR and ASDR for early-onset bladder cancer in China from 1990 to 2021
3.1990~2021 FH[E R & EEER A ASIR. ASMR 1 ASDR K Joinpoint [E]Y3 534

Joinpoint 5 7R, ASMR BRI S MR A, 08 6 A4y, Hf 2007~2010 45, 2015~2021 4F
ENEEE ETHES, EEFLEEITFEE L. 1 1990~1996 FE(APC = —1.80%, 95% CI: —2.13%~—1.46%)-
1996~2004 E(APC =-3.16%, 95% CI: —3.37%~2.95%) 2004~2007 £E(APC =—5.53%, 95% CI: —6.68%~4.37%)
SNk R R, A 2010~2015 FE(APC =—-1.97%, 95% CI: —2.36%~—1.57%) F FR0E 2%, (B4R
(NSRS

ASDR S SR S ANEEE S, 408 6 N4, B 2007~2010 FFE(APC=0.42%, 95% CI: —0.87%~1.73%,
{H P > 0.05). 2015~2021 £E(APC = 0.37%, 95% CI: 0.02%~0.71%) S/NEEE _ETH#384, 1990~1996 4E.
1996~2004 4. 2004~2007 5. 2010~2015 F3 2B FEEH, H 1990~1996 F(APC=-1.72%, 95% CL:
—2.10%~1.34%)+ 1996~2004 E(APC =-3.09%, 95% CI: —3.33%~2.85%)~ 2004~2007 £E(APC =-5.28%, 95%
CI: —6.58%~3.95%) L F A INE T %, 2010~2015 E(APC =-1.76%, 95% CI: —2.22%~—1.30%) F M4 R 22 .

3.3. BT

ARIMA T8 25 SR 7R, 2022~203 1 4 [ B MEBS It 42 A B ASIR Bk 2 EFHEH . Bk E,
A NFE ASIR Tt A 2022 4E 1) 1.12/10 J3FHE 2031 4E11) 1.32/10 J5, 5 ASIR Filit A 2022 1) 1.82/10
JIMEEE 2031 4E1¢) 2.13/10 J3, ok ASIR Fiit M 2022 41 0.39/10 J318 % 2031 41 0.44/10 J3(14] 4).

ASMR. ASDR [T 45 FA KA IR EA K . 4 ABE ASMR TiiE A 2022 411 0.19/10 Ji T+ 4
2031 4E/ 0.20/10 73, B¥ERHHH 0.30/10 HFHE 0.31/10 J3, LHERMEEE 0.07/10 Jikt. e NBE
ASDR Tiiit 2022 44 10.04/10 J3, 2031 5 10.40/10 J3, BT 15.90/10 J5F+H%E 16.43/10 i, &
PEFTHE 3.85/10 J37F 3 3.93/10 J5 (K 4).
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The predicted ASDR of bladder cancer burden from 2022 to 2031
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Figure 4. Predicted trends in ASIR, ASMR and ASDR for early-onset bladder cancer in China from 2022 to 2031
4.2022~2031 FE£HER L MEREREE ASIR. ASMR F1 ASDR FIFUM &%

4. Wig

AHFFLIET 2021 4 GBD HAEE, 24T 1 30 A FUR PR R (15~49 2 i g B, R
T H 2022~2031 4F ASIR. ASMR 2 ASDR =TifRhr 1 &S . LR ER, FHE 1990~2021 45
KB ASIR SR 2 TS, BHTARK 10 F R EL: EFAES . ASMR. ASDR i 25 30 4FK
NS, (HAK 10 4(2022~2031 F)BUA K. WHIZ TN Z5, BRI fRE 2ot
N WA, 45~49 2 N RVERS R k%052 BAFERE B, KR FET R Ag FEA5 Ok 1) DLZ A %
Bolg R, T30 & LUN O AR EGR, EA R ST AR .

5T GBD H#ls W FUR I, 1T 30 AR A BR LR ME RSB 1) ASIR fREFAHXS R E, EAPC 4 0.09%
(95% CI: —0.05%~0.22%), H 531 B S0 B s T Lotk 2021 4, A [ B A M55 I g R R R BB T2
135 i T AR e 47, DALY's (3507 St di i br bt W 38 o Hofh B 5, A1 24 138 B RN ¥ 5.86 £5[6][10].
GESATE AR, A LAR I L VBN 1 E 30 SESRERSEINE, WA T, Rk 10 4K RESE
P A, 2 PN BE RS T I 702 Bk R, A7 06 B B P 1R A S T AR OB DA e B FBE R £ A AR 4% o

AR TR, PEFEEEREBE 1990~2021 45 ASIR M 1990 £ 0.92/10 Jit8K % 2021 1)
1.10/10 J5, “FIJRAEIEIN 0.57%, I AR R o 1X — AR (b a4 BRist 1% 2 B R — I 2E 4 4 L ob,
B RS EREE AT A R N el BRSO E YIS, B 20 A 90 ALK, FET
AL B R B R, T R GuRh. R R e i AR AT I A BRSO, 1T %
B VTR I 2 IR0 R 5 OO A BAIE S5 5 e s i AR A TE DR SR OGER 110 — TR0k (B RA T 2500 9 S
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5 NFEAH B, R e o R I 24 25 £, SRR E Ny 17 f5[12]. MEF55 5 /)l Ref R
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