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Hi: T 20215FE2BR%) f14H (Global Burden of Disease, GBD)¥(35 FE & P A 4 H A /R FEHLAL (Men-
delian Randomization, MR) /7%, M HTIE30ELIRE R LA E B 8% R Iit% (Gastroesophageal Reflux
Disease, GERD) IR i RBEBKE R . Fik: BEGBD 2021HiE30ELMAK T L ERAERR
IR B 5455% 5 85 A 4F (Disability-Adjusted Life Years, DALYs)#45%H &, JE3REUM B4R RS
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Abstract

Objective: Using the Global Burden of Disease (GBD) 2021 database and two-sample Mendelian Ran-
domization (MR), we analyzed the disease burden and potential risk factors of Gastroesophageal Re-
flux Disease (GERD) burden worldwide and across East Asian countries over the past 30 years. Meth-
ods: From GBD 2021, we obtained annual incident cases, prevalent cases, and absolute values of Dis-
ability-Adjusted Life Years (DALYs) for GERD worldwide and across East Asian countries over the past
30 years, and calculated the corresponding Age-Standardized Rates (ASRs). Exposure and outcome
data were obtained from Genome-Wide Association Study (GWAS), and causal analysis was primar-
ily conducted using the Inverse-Variance Weighted (IVW) method. Results: Between 1990 and 2021,
absolute numbers of GERD incidence and prevalence increased both globally and within East Asia,
whereas East Asia showed a slight decline in DALY ASR. Mongolia carried the highest and fastest-rising
burden, while China had the largest absolute number of prevalent cases. MR identified several risk-
increasing exposures: longer smartphone use duration (OR = 1.42, P < 0.01), C-reactive protein (OR =
1.42,P <0.01), diastolic blood pressure (OR = 1.14, P < 0.01), body-mass index (OR=1.13, P < 0.01),
Catenibacterium (OR = 1.09, P < 0.05), Allisonella (OR = 1.07, P = 0.007), and triglycerides (OR = 1.06,
P < 0.05). Protective associations were observed for apolipoprotein A-1 (OR = 0.94, P < 0.05),
Prevotella7 (OR = 0.94, P = 0.003), Ruminococcus (OR = 0.87, P = 0.03), household income (OR =
0.64,P <0.001), and educational attainment (OR = 0.30, P < 0.001). Conclusions: Although the age-
standardized burden of GERD in East Asia has shown a modest decline, the absolute number of cases
has increased substantially with marked heterogeneity across countries. MR analyses suggest poten-
tial causal associations with metabolic, behavioral, and gut microbiota factors; however, these find-
ings are primarily derived from European populations data and require further validation in East Asian
populations. Stratified prevention strategies should consider metabolic and microbiome-related tar-
gets, pending confirmation from region-specific studies.
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B &% U7 (Gastroesophageal Reflux Disease, GERD)JE 48 B W A e+ 481 N EY IR B 5L
HABE#E, MGl — RUAE LIFRAE[1]. ImKR ERRRER . Fo0 R SRR AN, 3l IS B A
INAES B S 2 M B AMER (OIS PR W . PSS imE . e 48 . TR 8 AU 2T 4E40) [2]. IR DL B s
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X NE, KEM 18.1%3] 27.8%A %, HIKZFIMAT 8.8%% 25.9%, WM BAKAIZM 2.5%%F] 7.8%[3].
AR, B RWHLX & E XA TR A, NOZRAmEL, AR EasmmseR, mExsit,
R TT 25 bl 5 673579 GERD 1Y AHIK FHZS, /R AR HLIX GERD #4650 £ 48 1E A8 5 35 39
G RN, GERD s&—Fh “PH75%0m 7, ML B0 ARG,  HOCTZR I X GERD 75 £ H
BN Z . SR, T RARTHIX GERD [4a%) o NBRES: A, 300 B R i b e 232 78 2364
&, Rt — 28 1 o AR AE 2R LI X ) 0 AT G DL SO R fE R R R, N AR S . AP AT
2 BRI 17148 (Global Burden of Disease, GBD)f#i A FF 1) 2021 4FE4#E, 40 B 4R 0 Tk B B & B A 1
PR AR BT LT 5 BT Z 55 0. KA f kB R4k (Mendelian Randomization, MR), % 45 73
T8 &8 fUn 5 R EE R R AR K &R, LUy GERD B a4 43T it % .

2. ERES
2.1. #R

AHWFFEM GBD 2021 $dli E P AR W 5 KE(RFE. HA. 8E. g6 5205 8 &8 IR <5 s
[1][4], @ik IEBU GWAS (https://gwas.mrciew.ac.uk/) 5 ISR EUF A AR UERT 34 N R 3R, GOFE: R
FG M BEPLEE(T ) MIEFFRFR(12 ) AEIEIT A2 M) PUA FEZSHROLE 1(A). A GWAS £
P 3 B R UR A SRR, FE: 32,957 BIRKIN ML Gem ], 434,296 FIERIN ML ZEXT IR, 948 5] 4
W AMLGwE, 177,516 GIART MG E#E . FK, AR50 196 MOAEREAERER R, M MiBioGen
HHE T B SR F DR R B BE S GERD R R L R[3].
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THREAFSRNIESE: N T2 MDR R, BN 34 MAFRIERFS B &8 RIUE ZE MR TIR
% 1% (Single Nucleotide Polymorphisms, SNPs) (P <5 x 1078, 12<0.001, /% i & = 10,000 kb) (W[4 1(B)),
HYRo BB izl B R SNPs TCIE R BEANEUL T 3 4, WIBL P <1 x 1075 V5 Ky BIAE 57 1% 5. 25 FH O ) SNPs
[5]. f£ Phenoscanner H(#fs B Hontiiik () SNPs #EAT 7 A, TR CANRRBIERTLKR, HHhS5nEa%R
FHOR T CEVRAE R R A5 o D HERR 55 T H AR S i 22 6 RSN A T A e, 8 F R AGSG T 2 AR &
PBREE, # F>10, MULAAFET T RmE.
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Figure 1. (A) Mendelian randomization method; (B) Flowchart of Mendelian randomization study
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Table 1. Trends in gastroesophageal reflux disease in East Asia and globally, 1990~2021
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2021 4E, 4=BR GERD HIZR MH A BRI HIX 2 5% . 2021 E4ER GERD SR ER briEIL &
J9i % (Age-Standardized Prevalence Rate, ASPR)FIAEU4 7 HE {1 /< 3 % (A ge-Standardized Incidence Rate, ASIR)
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BIRE, 2021 4E, ZE7H[E GERD %% ASPR. ASIR F1 ASDR FifHE NITE, Gk HA. #E.
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T o EE A A T ) R e A R I R A (L 1),
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Figure 2. Global incidence and prevalence burden of GERD by age group in 2021
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ZKAE(OR = 0.40, 95% CI: 0.29~0.57, P < 0.001)5 GERD K& i # A0, H-—E ¥ oA i GERD
RAMAEH: FHUE K (OR = 1.42,95% CI: 1.31~1.55, P < 0.00 ) A H KIFRGRE EZ —. MiE¥E
Frrr: C M F(OR = 1.07,95% CI: 1.01~1.51, P < 0.05). H i =M&/KF(OR =1.05, 95% CI: 1.01~1.11,P <
0.05) LA A2 Ak 1L 41 25 F1(OR = 1.05, 95% CI: 1.01~1.10, P < 0.05)¥) £ 8 I & A= S, TR A A-
1 (OR=0.94,95% CI: 0.8~0.99, P <0.05) N R4 K % . 42 R R Ak : FKEEW(OR =0.64, 95% CI: 0.53~0.78,
P <0.001)5%Z# & £ (OR = 0.30, 95% CI: 0.25~0.38, P < 0.00)#S Al LLFii GERD &4, IIMUsssiE £
KIZR 55 A S TR E K. MEANLRETT THRE : 28— H Jin < AR E S B &F ok e i T = R 2
P53 AR ) S e R R (L 3)

FE 196 MBI, IVW 85 5528 5 B 88 IR BA W3 A R i E AR L 54,
4 41 4~ SNP. H Allisonella (OR = 1.07, 95% CI: 1.02~1.12, P = 0.007). Catenibacterium (OR = 1.09,
95% CI: 1.01~1.17, P < 0.05). Odoribacter (OR = 1.21, 95% CI: 1.08~1.35, P < 0.001)5 GERD [ )X 2 IE 4
. TN Prevotella7 (OR = 0.94, 95% CI: 0.89~0.99, P = 0.003)~ Ruminococcus (OR = 0.87, 95% CI: 0.80~0.96,
P =0.03)5 GERD [ XU & FA G (WA 4).

Exposure. . No. SNPs. OR (95%.Cl). P-value
Socioeconomic factors
Educational Attainment 200 - 0.30 (0.24-0.38)*"* 1.9e-26
Household Income 45 - 0.64 (0.53-0.78)*** 5.7e-06
Loneliness 5 ———T 0.35(0.10-1.31).____ 0.1199.
Phsyslcal measures
Systolic blood pressure 241 s 0.99 (0.90-1.08 0.7772
Diastolic blood pressure 203 1 1.14 (1.04-1.25)* 0.0068
FVC 232 - 1.05(0.97-1.14 0.1921
FEV1 79 T 1.14 (1.01-1.30)* 0.0372
FEV1/FVC 418 - 0.97(0.92-1.02) 0.2394
Peak expiratory flow 197 “ 1.02 (0.95-1.10) 0.6067
BM . 149 P 1.13 (1.04-1.23)** 0.0052
Biochemical factors S N
Triglyceride levels 260 1 1.06 (1.01-1.11)* 0.0251
HDL cholesterol levels 76 n 0.95 50.90-1 .02; 0.1499
LDL cholesterol levels 43 " 0.97 (0.92-1.03 0.2961
Total cholesterol levels 183 * 0.96 (0.91-1.02) 0.1691
Apolipoprotein A-1 287 = 0.94 (0.89-0.99)* 0.0163
Apolipoprotein B 191 . 0.98 (0.93-1.03) 0.3894
Fasting glucose 66 - 1.00 (0.89-1.13) 0.9971
Fasting insulin 38 -+ 1.08 (0.83-1.39 0.5702
HbA1c 320 1.05 (1.01-1.10)* 0.0303
Serum 250HD 104 - 1.00 (0.92-1.08 0.9386
Serum CRP 201 1.06 (1.01-1.13)* 0.0306
Serum urate 258 1.05(0.99-1.12 0.1345
Behavioral factors
[nsomnia 28 = 0.40 (0.29-0.57y*** 4.2e-07
Long sleep 10 = = 0.29 (0.06-1.50) 0.1389
Short sleep 10 —= I~ 0.29 (0.06-1.50) 0.1389
Smoking ) 16 —— 0.55 20,30-1 .033 0.0640
Alcohol consumption 4 . 0.66 (0.44-0.97) 0.0348
Drinks per week 34 -+ 1.06 (0.83-1.36) 0.6416
Champagne or white wine 7 P 1.11(0.15-8.32) 0.9170
Red wine consumption 7 ————— 0.78 (0.16-3.86) 0.7635
Beer consumption 16 — 1 0.53(0.20-1.41) 0.2063
Moderate to vigorous activity 19 ) 0.74 (0.55 1.01; 0.0593
Iéeigure scrget?time ; 10 N (1) g% (g) g}jgg i 3.85-1196
edentary behavior .81 (0. .02) :
0.10 0.50 2.0 10.00
Odds Ratio (OR)

#: "P<0.05, *P<0.01, "P<0.001,

Figure 3. Results of the correlation analysis between various factors across four major domains and gastroesophageal reflux
disease
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Bacterial Genus No. SNPs OR (95% Cl) P-value
— s
Catenibacterium 5 — 1.09 (1.01-1.17) 0.0177
Odoribacter 7 — —  1.21(1.08-1.35) 0.0008
Prevotella7 11 5 B 0.94 (0.89-0.99) 0.0300
Ruminococcus 10 — . 0.87 (0.80-0.96) 0.0035

I T T I I |=3 |
0.70 0.80 090 1.0 1.1 1.21314

Odds Ratio (OR)

Figure 4. Results of the analysis of the association between gut microbiota and gastroesophageal reflux disease

B 4. BENMEYSERERRBIWEXESTER
4. ¥Wig

AR, 43R GERD #7 AW 18R 2k T, IEAE A 77 25 8T 5 44358 GERD 697 FZ(7]. R
XXFT GERD I AR FEAHR R = . AW E IR ARG T 1990 & 2021 F A ZR & Hb X f 43Kk
GERD (Wi, M2 f a8 A ar i K AL i 35, 456 S RBENUIL TE,  MOBHR 2 TR
W7 TSR DR RS AR R 3R o TR 45 5 BEAE 4 Bk GERD HF 7t 45 AR K —2K[8].

SER IR, RIEHL XS PR BRI, RFE K DALYs 3 2/ME N, MmaskKr2 B
B, FORRIH X AE BB 12 T HEUS T — 2 A X — IR EEER T R WA X 7 45 Mk R
I7 PR B (52 [9] [10]. SR1M, AR TLE AR RE R S0 E AR E KRR, HAME
AR, Wi E ., BE . SR T RS . S EEUKE SDI KT R] R H A B A R, 4R
INAE S AR R T BRI B i R R AL . HAME NS SDI EZ, HF 24 A 1 s
KANELE S R 21 1) B AR, e GERD SR [FIREDTEE s G050 R, H 20 ALk H AN 15 BR 7l
fE 738 S | TREAT TR R L 26 FEAIC, GERD BUmZEA Frgm11]. £ E, REANOEREKR, HERR
AR BT, TR S HATE B HR 1) 2 8 SR 4 R RS 20F A % [7].

MPERIFIERE /3 A, ABRVO N L tEgem o m T 5 M, X 530 BEAE R AR 45 e A s 4 — 3 12]
[13]o fEFERE ST b, 4BR GERD ¥R 40 2HUDUERF il 30~34 FAFR IR — A mylf, mlRESHR
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Wy B SESIA R 50~59 SR HILEE AN, $om N H 22 GERD S0 A\ hn i = %2
POE K2R [5] -

MR i R, Bm R ERE. fFikE. Hyh =8, C RN EAKPFEREMKE R ZE GERD 1)
RELREE, s EAKCFAERANRICH R R E . 4546 GBD @B HIETLURIL: HA BRI SDI
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