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Abstract

Objective: Two sample Mendelian randomization method was used to explore the causal relation-
ship between rheumatoid arthritis, osteoarthritis, systemic lupus erythematosus, ankylosing spon-
dylitis, gout and the incidence of pancreatic cancer, so as to provide the basis for the early detec-
tion of pancreatic cancer. Methods: From the data of genome-wide association analysis studies, in-
dependent genetic variants strongly associated with the above five rheumatic diseases were screened
as instrumental variables. The causal relationship between rheumatoid arthritis, osteoarthritis,
systemic lupus erythematosus, ankylosing spondylitis, gout and pancreatic cancer was investi-
gated by using the inverse variance weighting method, MR-Egger regression analysis and weighted
median method in Mendelian randomized analysis. Results: Inverse variance weighted analysis
results: Rheumatoid arthritis (OR = 1.182, P = 0.013), osteoarthritis (OR = 2.434, P = 0.009), system-
ic lupus erythematosus (OR = 1.018, P = 0.469), ankylosing spondylitis (OR = 19951683.481, P =
0.040), gout (OR = 23.705, P = 0.189). The result of MR-Egger regression analysis: rheumatoid
arthritis (OR = 1.329, P = 0.018); the results of the other four groups P > 0.05; the statistical results
were not statistically significant. Weighted median method results: rheumatoid arthritis (OR =
1.265, P = 0.007); the results of the other four groups P > 0.05; statistical results were not statisti-
cally significant. Sensitivity analysis showed robust results, and heterogeneity test showed no he-
terogeneity. Conclusion: Rheumatoid arthritis, osteoarthritis, ankylosing spondylitis and pancrea-
tic cancer have a positive causal association, and regular screening of pancreatic cancer in these
patients can be conducive to early detection and timely intervention of pancreatic cancer.
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1. 518

JB R T A R G AR, TSk Z UK A WR ) B RETI0R . UMM 2,
PR S BLZE 1], WARON “HETh 2 B o A IS WA BRI 1 S E R IR BT, e EEE R
PR, 2020 FEEERMGTHA 495,773 A JRIIE BEFro WONBRIE ,  fE T AR TR iR 5 12 A2[2].
[ B ) 5 S AAF R ARHAR[I], Horh —ASH R IR T BRI 102 Wi A A AEAE B BIRN B, AT FR
il IR TR PR TR A RTS[4]. T AR R, AR, BUS AR, BMERAT TR,
JBUT ~ AWRTT ARG YTSE ) 2 R TT O %, TR B AR AR R R B R m5]. BRI, IR
WA B R, 0 RS WA . T RHHT IR, Kok BRI .

RIRAED & — BRI H G BB GAETEDIR[6], %IBIi ] R I8 H &= G 2 ML 7], A
TAREILAE I 97 MER RIS m[8]0 5 WL RIBR A RRGBRAT R . RGELATIIE . THREE AL,
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RGERIE . SR B A FE 2 i T REE[9]. A5 I T8 W G J28 S N 114 2R 767 SR S S R e i 119 s 6 IR 25
[10]. {5 H H i 70 KR 2R Gue i 5 o Mg 2 [A) DR S OCBR IR R G VeI 70, DR FRAT KSR FH A /R BEWLAL 73 B
(RRIE 58 77 1 2R X — 7]

8 IR B A4k (Mendelian randomization, MR 52 % 55 i 45 5 1 DR SR 208 i A5 T [11]. MR
B AL A A N T RAR &R, R RO R b P45 . BN SL 73 A6 [12], A S0 VIR AR R
Rz 1) PR SR A B [13]. 4 3 K 4 S BEIF 9T (Genome-wide association study, GWASS) CL 8 i i 7 T Fbh
58 SR B AR R B AL AR 5, 1K MR AE IR ) 17— B8 m B B [14]0 72 R iR i R il L,
PATE Bz K HUAE GWASS, 12 MR 23 #1715k 92 108 5 Fi X 2 G i 55 1k i 2 190 11 [
RKR.

2 M 5%
2.1 ¥IEFKFESTATENIERE

5 Fh XS R Ge i MR R B3R K H IEU OPen GWAS Project (https://gwas.mrcieu.ac.uk/). ¥,
® 1, ATERE/RENRESR, OTTFEFRITIERN TR ES RS LR 5 FhxE 2 500 2 5
TEAESBAHIE, THIE 41N P <5 x 10%, MRAERAS SNP 2 J8) H AT, AT 2 %% & 4 r? = 0.001,
X35 55 ¥ € 9 kb = 10,000, FATH F > 10 5 N0 55 T B ff (bR #E . i#id Phenosanner ~F- & i 25 it
1T HERR SRR A5G SNPs, #ifg 2 7 AT 220 THASE . N Vb mitt, F—HRE 548/
B FRA T 3 1 R B (5] —Hb XN 280

Table 1. Brief information in the GWAS database for two sample MR studies
= 1. FHEA MR #i5H GWAS BiEEFHEERER

GWAS ID Trait Sample size Number of SNPs Population
Pancreatic cancer ebi-a-GCST90018893 Pancreatic cancer 476,245 24,195,229  European
Pancreatic cancer ebi-a-GCST90018673 Pancreatic cancer 159,700 12,452,059  East Asia
Rheumatoid arthritis ~ ebi-a-GCST90018690 Rheumatoid arthritis 178,616 12,454,695  East Asia
Osteoarthritis ebi-a-GCST90013881 Osteoarthritis (Firth correction) 407,746 11,039,204  European
Systemic lupus rythematosus ebi-a-GCST003156 Systemic lupus rythematosus 14,267 7,071,163 European
Ankylosing spondylitis ukb-b-18194 Ankylosing spondylitis 462,933 9,851,867 European
Gout ebi-a-GCST90038687 Gout 484,598 9,587,836 European

2.2. MR 3%

AHIF A OUREAS T A R B AL 3 B A 5 92504 5 b XUIE 28 G059 5 e s 2 s JXUIRG: =2 11 F 81 2
Ao MR IS A FEHRE[15]: 1) TABRESZEFEFEHIRE M 5 4 SNPs 733 F Bt el 5 Fh
R R GPR) A A, 2) TRARERKRENELK. 3) THA R HAREIT 77 (5 FiRE R Z50)
SO 25 J5) () 39075 ZE A2 (VW) PR R ASHIE L1 2 2L 45 R Fa b, MR-Egger [R15 L I H 47 5032
(Weighted median method, WME) 2 F 755 3E T 4N 78 70 i e 4 =P &S A — 300, DL IVW 75 R E.

2.3. RS

KH Cochran’s Q #&36 Alljfs ~F FERG I = it . WSk Cochran Q K56 IME P < 0.05, NN AAF1E =5 14
[16]. KH MR-Egger BB IS A “ B —5" AR S RAKF 2 8t s e . Wik MR-Egger #:7E
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K6 HIME P < 0.05, M AFFAEK P2 RME[17]. A “B—yk” JIW A~ SNP XF R R R FE
PR FIRS TE 7K 22 RPE I HE F7 5R FH B BEE (MR-PRESSO) /7 VE[18] . AHIF 75 5% R4.3.1 %2 v FH“ Mendelian
Randomization” I “Two SamPle MR” [f] R G337 P FEA T4t /R BEALAL 20 H7
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Figure 1. A scatter plot (A1, B1, C1, D1, E1 represent rheumatoid arthritis, osteoarthritis, systemic lupus erythematosus,
ankylosing spondylitis, and gout, respectively)
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Figure 2. Forest map (A2, B2, C2, D2, E2 represent rheumatoid arthritis, osteoarthritis, systemic lupus erythematosus, an-
kylosing spondylitis, and gout, respectively)
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Figure 3. The leave-one-out graph (A3, B3, C3, D3, and E3 respectively represent rheumatoid arthritis, osteoarthritis, sys-
temic lupus erythematosus, ankylosing spondylitis, and gout, respectively)

[ 3. BB—JLE(A3, B3. C3\ D3\ E3 NAALMNEMXTR, BXTR. ZEMAHIRE. BEMBEHER. &

)

DOI: 10.12677/acm.2024.1441313

2448

Wi PR = 73 Ji


https://doi.org/10.12677/acm.2024.1441313

MR Method MR Method MR Method
Inverse variance weighted imesevatancewsigies | verse varience wei antea
MR Egoer MR Egger MR Egger
18-
o
12-
i
I & i
2 2 2
12-
"
-05 0o o5 05 10 15 20 25 -02 0.0
P By P
MR Method MR Method
Inverse variance weighted . lverse variance weig hted
R Egger IR Ega
006-
>
i
4 2
=0
00z~
@ o @ @ 5 ;
By b

Figure 4. Funnel plot (A4, B4, C4, D4, and E4 respectively represent rheumatoid arthritis, osteoarthritis, systemic lupus
erythematosus, ankylosing spondylitis, and gout, respectively)

& 4. ims-E(A4, B4, C4\ D4\ E4 FHAREREMXTIR, BXTR, REMABIRE, BEMEHERX. BR)

3. &R
3.1 TATEEENER

ARHF 5T T AR S R AR e 2 2 I PR IRAE O . R BREBIAT . 2epkEs T HA R, HIREREE,
I BRI ) GWAS £ ULAC A R FE 1 T ARE &, g — )G, 152 A PN AT
FERIBAEITT 98 SNPS3L > B K11 %8 SNPs5 AN RAVELLBERIE SNPs3L A, 55 B A A 28 SNPs5 4™,
97 X, SNPs29 A~ T HAF &

3.2. MR R4 R

Table 2. Three MR results of five rheumatic diseases and pancreatic cancer

2.5 MRERGHERSRIEN = MR &R

method nsnP f SE OR (95%Cl) P
Ivw 31 0.167 0.067 1.182 (1.035~1.350) 0.013
Rheumatoid arthritis MR-Egger [1])5 31 0.284 0.113 1.329 (1.063~1.660) 0.018
WME 31 0.235 0.087 1.265 (1.066~1.502) 0.007
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JBE &
VW 5 0.889 0.344 2.434 (1.238~4.784) 0.009
Osteoarthritis MR-Egger [1])4 5 1.287 1.128 3.624 (0.396~33.133) 0.336
WME 5 0.719 0.434 2.052 (2.052~4.806) 0.097
VW 31 0.018 0.025 1.0184 (0.969~1.069) 0.469
Systemic lupus rythematosus MR-Egger [F]J5 31 -0.001 0.057 0.998 (0.891~1.117) 0.977
WME 31 -0.017 0.035 0.982 (0.916~1.053) 0.627
VW 5 16.808 8.187 19951683.481 (2.141990e+00~1.858411e+14) 0.040
Ankylosing spondulicks ~ MR-Egger [#]J3 5 17.304 23.632 32759757.532 (2.506349¢—13~4.281932¢+27) 0.517
WME 5 13.258 10.542 572684.467 (6.081380e—04~5.392978e+14) 0.208
Ivw 29 3.165 2411 23.705 (0.210~2674.995) 0.189
Gout MR-Egger [1])4 29 5.493 3.679 243.015 (0.179~329052.412) 0.147
WME 29 2575 3.445 13.139 (0.015~11252.824) 0.454

3P ITEMI A R WA 2, ARV A, W7 Z U ATiE g B KRR % (OR = 1.182, P = 0.013).
HRITROR = 2434, P = 0.009). RHEMELLHRAE(OR = 1.018, P = 0.469). s EITEHFHE X (OR =
19951683.481, P = 0.040). J& X (OR = 23.705, P = 0.189). MR-Egger [f] 973 #r45 5. KX & (OR =
1.329,P =0.018), HARVYHLER P >0.05, Gt REH I FE S MBI EBOEL R R ERTT R
(OR =1.265, P =0.007), HARVUIHLR P>0.05, SGiitdiRLsil¥m L.

3.3. WRAMSITHIGR

Table 3. Horizontal pleiotropy
3. KFHHME

egger_intercept P
Rheumatoid arthritis —0.035 0.212
Osteoarthritis —-0.027 0.732
Systemic lupus rythematosus 0.007 0.704
Ankylosing spondylitis —-0.001 0.983
Gout -0.010 0.409
Table 4. Heterogeneity results
4 RRMER
Q P
Rheumatoid arthritis 35.871 0.212
Osteoarthritis 3.990 0.407
Systemic lupus rythematosus 27.979 0.571
Ankylosing spondylitis 3.038 0.551
Gout 21.225 0.815
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MR-Egger [a] 58 #E 15 43 1) J9 28 RBP4 5515 & b = —0.035 (P = 0.212) B ¥ & b = —0.027 (P = 0.732).
RAMLBIRIE b=0.007 (P =0.704). #EEMEF% b=-0.001 (P =0.983). J#X b=-0.010 (P = 0.409),
RV 6 HH 1¥) SNPs 5 BRI AN AFAE K 230, W3 3, (R Al /R B HLAL 75 VAR AR 70 A DR SR HE BB 11
BRI Q M+ P HAT 0.05, #IREA SNP ZIAFIERFME, W& 4. 54, MR-PRESSO
ONTRIR, ARWFFCREE I SNPs A BE M R HE. SFARERENESELE 1L, TUERES],
PRARPEIRTT 28 . B R R mEMEEA RS R BOEARDS, W 2. K] 3 B — kIR, A — SNP
YRRV F SERM . ok, B 4 URSF RIS SRR, TR (0 R SR DGR M o i i e gy
BT, FRATTBENS S0 v S Hh PPl B EE X 45 R O RE ), JERIAE ST 4t R R
4. W1ig

X TSR GWAS HH e, Al R A HEAT AR BEAT LA S 28R 1 5 Al X R Go i 5 g i
e AR R OCHE . D EBHR S R R ], BRI R BRI R R E A 2 38w 1k
AR, R GV LL BN AR A i AN A7 LR R SR OGHG . 2R XU 5 28 AR B 1T e T BUMRE B XU
B, HALE] TR R BRI 18 SOE T E[19]. SR T REDN SR KR ST R R EME T
AR A=A T BRI D, X ATREHTE T Ik gH xS B Oe s e 22 AR J1[20]0 53 —FhRIEEAL & 2R
TEPESCTT S B BRSO FH RIS S AN TNF-a 5T £ [21], TNF-a & —Fi G a7,
Z 5V Z iR B S R, AR R R GERR  R G DASOR A, TR EJE 1) A 5 R FE [22]
[23]0 B R SR — PSSO P [24], TS 2 R 55 IR RE AR K R AR JR A DG o 18k SO0E T R JE I 5
S DNA i f 9 A% 77 X [25], 181 480 b R 2 1% R SR A MO BRI 4 e b s Ak BE 7o, B iR 3R T S8
DNA F5475 FIZRAE[26], AT 8 i e e X JRURG: o 56 LM A 26 (AS) A — Fh 4 B PRI ) 5 Gaie i, K39
TEAE RAEIRAS, 1B ME S AT e e A 2E XU, AS BB I RGLThRE R %, i T 4 A Al 1K
AR, XA RE S EUEMATE BRI AIRE /1 R . AS 5 HLA-B27 JERAH2<[27], HLA-B27 A] RE5
TP IEThBE[28] . ELAWFFUIEI AS SRR 1 fE K K Z [29]

ASCHTIEFLR 5 Fh KR R Gue i /e 1 5 s 00 0 B TR OC R AE SR MR Fe AR 73 Hh e PR 45
Wo T d B /RBENLAG BT 2 — R IZ A PR R RO R IG5, BARERS . Bk, LU
RECUA S PR AF 7T (0 VF 22 R, 90 40 B2 i TR SR 26 R AR 24 W 22 [30]. ok, R T AR E, HAE
KIIREAE, [FB A8 T KEW AT T ]

SR, AW AMAFAE SRR . BB—, HATHIRE TR T T BRI S8R T I S N EAT I, R
ok T Bk — B IR [E TR BRI I DASRAIE o« B, B I0MR AR R R AR OV S A IR WURE S AR AR A
MR A, 5=, RUFFIETAIEIEE, Tkt B — B VORI AT LN 4L Hr[31].

5. &

LR EPTd, AW FERRIREA A8 /R BEN U B T 7 ik, DASRIRGRPESRTT 8. BRI R RGMELL
PG sREMEEHER . XN RERER, SHEAEMAKN SNPs N T HASE, BRTIENRIEMX
TR BN EENEE R AT S BUBRRE SOm K. Rk, W SR AT DA E =R i s,
AR TT M R, LAy R KK RIS, 52 AT R R A 7 2
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