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Abstract

Background and Aims: Alcohol consumption is a major modifiable risk factor for pancreatitis.
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Key words

However, comprehensive evidence integrating the long-term disease burden of alcoholic pancreatitis and
its causal relationship with acute and chronic pancreatitis remains limited. This study aimed to
systematically evaluate the temporal trends, disease burden, and potential causal associations of
alcoholic pancreatitis globally and in China using the Global Burden of Disease (GBD) 2021 database
and two-sample Mendelian randomization (MR).

Methods: Data on deaths, disability-adjusted life years (DALYs), and corresponding age-standardized
rates from 1990 to 2021 were extracted from the GBD 2021 database. Temporal trends were analyzed by
sex and age group. Joinpoint regression was used to estimate the average annual percent change (AAPC),
and decomposition analysis quantified the contributions of population growth, population aging, and
epidemiological changes. A Bayesian age-period-cohort (BAPC) model was applied to project trends
through 2040. Additionally, two-sample MR analysis based on publicly available GWAS summary
statistics was conducted to assess the causal associations between alcohol consumption and pancreatitis.
Results: From 1990 to 2021, the numbers of deaths and DALYs attributable to alcoholic pancreatitis
increased steadily both globally and in China, whereas age-standardized mortality and DALY rates
declined or remained stable, with lower levels observed in China than the global average. The disease
burden was substantially higher in males and older populations. Decomposition analysis indicated that
population growth and aging were the primary drivers of the increased burden, while epidemiological
changes contributed negatively. Projections suggested a continued slight decline in age-standardized
burden, although the absolute burden will remain high. MR analysis demonstrated a robust positive
causal association between genetically predicted alcohol consumption and increased risks of both acute
and chronic pancreatitis.

Conclusion: Alcoholic pancreatitis exhibits a pattern of increasing absolute burden but declining age-
standardized burden globally and in China, with marked age and sex disparities. Genetic evidence
supports a positive causal relationship between alcohol consumption and pancreatitis risk. Strengthening
alcohol control policies and targeted interventions is essential to reduce the long-term health and
socioeconomic burden.

Pancreatitis, Alcoholic; Alcohol Drinking; Global Burden of Disease; Mendelian Randomization Analysis
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1.1 HREskIR

ASBIF 5 4 5 0 B HEL UL AT 0 2 B O R T AR
I R A7 il B 45 AR 5 PP AG AT T (Institute for Health
Metrics and Evaluation, THME) & A 1) GBD 2021 %%
P EDT, B RS I R AE TR AE L R R IC R
PRI i D AR 4 A 22 M i o RO R R, R SR TS
— BT, RN R b XA I R SN Y
o B AH 48 bR E AT R G A . A BES IR I T GBD
2021 K4 JiE v e Bk e v [ TR A 1R AR 1) B 7
?ﬂ;&fﬂ% (E‘ﬁgé%iﬁlij’% N cause=pancreatitis 1 risk
factor=alcohol use) , H #i 41 5 4F % b5 1k FE 70 %
(age—standardized mortality rate, ASMR) . ZE1- A% .
A % B Ak DALY 3 (age-standardized DALY rate,
ASDR) DA B DALY %o A 5 B4l £ 45 H 95% A
EMEIX A (uncertainty interval, UI) ]38 i IHME A9
GBD Results Tool 2 FF 4 B (https://vizhub. healthdata.
org/gbd—results) o MR AR, RS 8 A 1Y GWAS I
ST EAE RV T IEU OpenGWAS B J . 45 4
ieu-b-73, X 1 e #E B A Drinks per week , HIYESSE|
RO A % 2L AU R RN AP HL CP Y 4 R
GWAS I 48 1 £ 2K H FinnGen R10, X 17 4 7
73 5 4 K11_ACUTPANC FI K11_CHRONPANC!"',  Jif
AR 2 R S TF R ARAS B GWAS T S g8 i 8l . A
WF ST A B s B B Gt o A e BB 22 ) 14 ik
R#AF (MRA4.23) 58K
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(weighted mode ) #F AT Fo (g M 73 #r , 45 R LA HGAA L
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P E L NI VRN, AW 5T i Cochran's Q
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2.1 £IKRPEFEMEREIRRNERfAE

2021 4F, A BKIPRE 1 TR R 48 3 35 18 749.03 4]
SET- 1 699 335.04 DALY, [ 4351k 1 758.47 {5 #l
57 709.35, 1990—2021 4F, 45K K vh [ 05 K5 7 9 i

R FET RO DALY BB AR ERLE 1 FF, 1 ASMR 1
ASDR BLIR SR el b X R kg, A v [ B
ASMR 252 B TF, B8 78 48 60599 17 HH 385 in 149 [
10 = N VA N O s R N S O P = N S
RN AN (Y v A IR E R 3 N AT R 2 S < N | o
SRR P E B E P 25, B R
A5 T Aotk . PAAeER B, 2021 45 BAESETS
N B K ASMR ¥ 5 2% & T Zc M, DALY J2 ASDR 7R
EHAHR S, NEBEEF, LM ASMR
ASDR TR B, 1 9 M SR R . BK
w4 BR S v VRS 1 AR AR B e B A X
T ETF . AR AL R RS ORR E T B ARIE

[vi) B 22 B A 22 A7 70 1 58 Pk v S0 (5R 1)

F1 2021 ELHKRPEBEBERBAEFIE (T A, ASMR, DALY #. ASDRRHETL#EHE)
Table 1 Disease burden of alcoholic pancreatitis in 2021 globally and in China (deaths, ASMR, DALYs, ASDR, and temporal

SET-

ASMR/10 15 A (95% UI)

ASMR [ EAPC 1990—20214(95% CI)

trends)
[X 35k AFpy
it (95% UI)
o 2021 18 749.03(12 763.28~24 677.82)
1990 9971.79(6 888.25~13 403.82)
b 2021 2185.58(1 177.79~3 277.93)
1990 1 527.70(898.50~2 274.54)
B 2021 16 563.45(11 588.00~21 731.00)
) 1990 8 444.09(5 964.01~11 224.16)
] 2021 1758.47(1 035.51~2 726.13)
1990 892.33(496.79~1 347.78)
2021 92.26(36.10~165.07)
Lotk
1990 58.27(19.51~114.06)
2021 1 666.21(973.05~2 587.82)
Bk
1990 834.06(475.36~1 258.21)

0.22(0.15~0.29)
0.24(0.16~0.32)
0.05(0.03~0.07)
0.07(0.04~0.11)
0.41(0.29~0.53)
0.42(0.30~0.56)
0.09(0.05~0.14)
0.10(0.05~0.15)
0.01(0.00~0.02)
0.01(0.00~0.03)
0.18(0.11~0.28)
0.19(0.11~0.30)

-0.27(-0.46~-0.08)

-1.41(-1.67~-1.16)

-0.11(=0.29~0.07)

-0.06(-0.32~0.21)

-1.38(-1.71~-1.05)

0.08(-0.18~0.35)

®1 2021 FLKKPEEBERBLERAE GET A, ASMR. DALY #{. ASDREHENLER) (4)
Table 1 Disease burden of alcoholic pancreatitis in 2021 globally and in China (deaths, ASMR, DALYs, ASDR, and temporal

trends) (continued)

DALY

ASDR/10 Ji A.(95% UI)

ASDR i EAPC 1990—2021 4 (95% CI)

X3 ARy
Bkt (95% UI)
\ 2021 699 335.04(486 293.01~924 031.99)
4k
1990 401 671.32(280 352.07~543 581.55)
St 2021 67 724.21(38 051.37~102 581.55)
1990 50 599.55(28 543.87~75 963.02)
s 2021 631 610.83(449 579.68~821 562.69)
1990 351 071.77(248 861.16~466 482.76)
o 2021 57 709.35(35 350.40~86 946.42)
1990 36 336.57(21 672.32~53 945.51)
2021 2 473.97(1 021.55~4 400.06)
Lot
1990 1 879.93(611.86~3 722.96)
B 2021 55 235.37(34 132.47~83 161.67)
1990 34 456.64(20 825.64~51 052.56)

8.22(5.72~10.86)
8.88(6.25~12.04)
1.53(0.86~2.32)
2.28(1.28~3.40)

15.11(10.76~19.66)
15.70(11.20~20.86)

3.00(1.85~4.54)
3.52(2.08~5.26)
0.24(0.10~0.43)
0.40(0.13~0.79)
5.83(3.60~8.78)
6.62(3.93~9.81)

-0.32(-0.54~-0.10)

-1.34(-1.67~-1.00)

-0.18(-0.38~0.03)

-0.33(-0.63~-0.02)

-1.50(-1.93~-1.08)

-0.20(=0.50~0.09)
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R AEARKOE . HOBE A % 0 B R o 22 A v Y
R M RRIE 5 2Bk — 50, HIE T AERIsE T %
HEAFE IS BT, IF 7 v 28 4 2458 B A s K
o, BHEMRHIT e T2 (B 1B). 78 DALY J5
M, 2 ERECHE R, DALY %R ASDR 34 B 4F i 44
Kol & TH e, 76 50~69 % 413k 2 & 5 i A
R 5 0 PEAE BT A AR I8 20 34 AR 0 T I T i iy f
P WIEE IR 2 b TRARE FL (&1 1C) o [E A A
EIEPAER A, TP DALY it 5 ASDR b
RIS BTG, JRAE R AR AR IS Bk B R
PR SRR AR HIE R IR A2 (J511D) .
23 EHRERPEEBMERBERERAETHN

Joinpoint [E])3 43 #r

1990—2021 4, 4=k K v [V RS 4 9 R 4% 11
FET#FN ASDR 4 52 T FE#a#5, (B[R] B B i 22 Ak
AR B 25 5 . 2 BKIE T2 % Y Joinpoint [7]
Har#r s, BAKE T B, AAPC i -0.282
(95% Cl=-0.444~-0.120, P=0.001) . 7E 8] £ 4
By BEAETE DT A — Ik s 284k (151 2A4) . T E Y5
TR MR R N 5%, AAPC J-0.397 (95% Cl=
-0.584~-0.231, P=0.000), #a¥ [t 5 B FY B AR
bt (K 2B),

4> BR ASDR 78 2 F B§ #a %, AAPC fy -0.284
(95% CI=—0.475~-0.093, P=0.004) ., AHI &%k,

[

http://'www.zpwz.net

[E ASDR F &5 N i, AAPC N -0.613 (95% CI=
-0.753~-0.473, P=0.000) (& 2C-D). KI5,
SRS E AT R M DALY R 2 FREBH, H
ERNES IO R R EN s S IR T i T e S =
ZA B BEPERE YT, B N TR T IR 98 B B P Y
iy A2 A B B 2Rk
2.4 EKRPEBEBMERRAERAETHHER

DR

1990—2021 4, 4= Bk K b 8 0 RS 14 e Bt 2% 19
FET- 5 DALY 2L ¥ Z BN DK . A 1 E i1k &
TAT AR A R SR E S e, o N E R R STk
FEORPE, MIRAT G = AR AR U STk, ki
Bl P, A6 T A B8 1990 4F B4 hn 7 45417 ), I
N B K BT R 6 004.36 1, A I R 4k BT R
2 349.44 151, AT A 2% A8 A0 FE T U8 /L 899.63 ) .
DALY R fiin 283 122.23, A F 88 K A% 57 ik B K
4250 459.41, A F &AL T#k 71 986.22, i AT
a2 AR AR /D 39 323.40 (1 DALY (%2) . $tE514)
2, BHAET- S DALY e me Ttk ot
FET AN 347. 71 9, ELJEATIR A8 4k i £ 1) 4 1
(-645.17) 2 Rk A 38K OR1 208 A0 7 R 19 1 )
YEHI Z F1. DALY 3848 5 52 K

EE L, FETC RO &k 639.67 i, EEH A
FEE A N G KIK Sl 1 3 A7 9 2 22 4k 00 ik
DFET R . DALY SRIE N 18 799.52, A4 Al 1t
Bl S5FET- R (F2) . NS E, BHEET
38 m oG R A A R AR Ay s o MRS A B,
H e M By AT s 27 28 Ak 2 B Bt /R . DALY
A A% 5k s 55 Pk B 0 5 25 3 0 18 406.02, Lo Pk AH X
WK M 393.50, FF H B AT 2% AR AL Y B3 T
Mk: @iE-117545, HE-6 623.42,
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—@— LV (vate and 95% UI)
—@— 44 (vate and 95% UI)
B %P (number and 95% UT)
B 74 (number and 95% UI)

—®— 4k (vate and 95% UI)
—@— Bk (rate and 95% UI)
[ %t (number and 95% UD
B 5 (number and 95% UT)

—O— 2k (rate and 95% UI)
—@— B HE(rate and 95% UI)
B %Pk (number and 95% UI
B %1 (number and 95% UT)

—O— V£ (rate and 95% UI)
—@— B VE(rate and 95% UI)
B %t (number and 95% UI)
W 5% (number and 95% UI

RERIMENTEANEKRPEEFERBEXERIE (§10FA) A: BERAAFIR AT NBUIET % B:
FESARRYZHIET ABOAET R C: RERSAFEIAA] DALY $05 ASDR; D: 1 [E44FEH 4] DALY %% ASDR
Figure 1 Global and Chinese disease burden of alcoholic pancreatitis stratified by age and sex (rates per 100 000 population)

A: Deaths and mortality rates by age group globally; B: Deaths and mortality rates by age group in China; C: DALY's and
ASDR by age group globally; D: DALYs and ASDR rates by age group in China
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AAPC=-0.282
95% CI=-0.444~
P=0.001

=-0.28:
CI=-0.475~-0.093
.004

AAPC=-0397 |
95% Cl=—{.564~-0.2
P=0.000

-

AAPC=-0.6
95% CI=-0753
:P=0.000

i

2 ERMRRREIRR PEET AR DALY BHEHE R Joinpoint AR A: RERICTHRABEHAT; B: HELE
TR H T C: 2BR ASDRASMEEHIIT; D: HilE ASDRAZALEH M

Figure 2 Temporal trends and Joinpoint regression analysis of mortality and DALY for alcoholic pancreatitis globally and in
China  A: Global mortality rate; B: China mortality rate; C: Global ASDR; D: China ASDR

R2 1990—2021 FiFEFMERIRRHIIET 5 DALY ZUREPE @S (REINSE; AQEK, AOZREERTHREZN
X5 A 1B B ST AT )
Table 2 Decomposition analysis of changes in deaths and DALYs attributable to alcoholic pancreatitis from 1990 to 2021
(stratified by sex, showing contributions of population growth, population aging, and epidemiological changes)

2k 7454.17 2349.44 6 004.36 -899.63 283 122.23 71 986.22 250 459.41 -39323.4
otk 347.71 309.08 683.8 —-645.17 13982.21 9667.21 26 557.85 -22242.85
Tk 7106.46 2102.19 5301.12 -296.85 269 140.03 62334.23 222 991.88 -16 186.08

rhE 639.67 508.94 327.18 -196.44 18 799.52 14 357.93 12 766.53 -8 324.94
e 16.04 34.99 18.60 -37.55 393.50 954.06 614.89 -1175.45
Bk 623.63 477.82 299.34 -153.52 18 406.02 13 260.39 11 769.05 -6 623.42

25 2K RPEAEBEREBERXERAEBEREN

BAPC #& 24l

BAPC AR Y T00I0 5 7, VPG A 2 R % ) 4 Bk B
Hh [ TP R R R L AR R B G R I
A B R B, UK R AR 08 B = (RIS A7 7 B 3
ER ., AERIETIE [ 1990 4F Lok 2 [ E T I
TP (E3A), BEALFI 7R K K 2 2040 4F 58
TR 0] BE AR 2 4R R AR BAROK P, PR R R,
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TERERIEE N, ASDR H 1990 4F LI K 5% 5 F
Wt LR TR B 2020 4 5 4 4k 43 A0 0 A i
£ 2040 4F R RE WG A R R, H B X (A] & Wi A2 G
([ 4A) o [ ASDR By 7 o 8 3R 52 F FEERAE
T o R R AR Al A PR, AR A TR AR OKOF
([E14B) o $&AEWE I3 200, 42 Bk S |5 ASDR 1Y
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Figure 3 Projected trends of ASMR for alcoholic pancreatitis globally and in China based on the BAPC model (1990-2040)
A: Global overall ASMR; B: China overall ASMR; C: Global age-specific ASMR; D: China age-specific ASMR
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Figure 4 Projected trends of ASDR for alcoholic pancreatitis globally and in China based on the BAPC model (1990-2040)
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Figure 5 Causal effects of alcohol consumption on acute and chronic pancreatitis based on two-sample Mendelian
randomization analysis
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