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B S iy 52 J A 5 i, S BUIT I S8 N #1458
AL, SR I RS 2 A B S E R (autoimmune
liver disease, ALD) [ HiLRIRRAE A by Hid —Ff2
Y S & P A 1 B 45 & (primary biliary cholangi-
tis, PBC) I K RALIT AR KB Wi T+t . ALD
HIF IS B & R M T, T g A E
(Sjogren’s syndrome, SS) ZH K H Iz —, 5
ZFERIY ALD b BRI PBC, HETBCA B
(AL 0 PR AT LA B SS 55 PBC MR fE R,
ANEREWHE K AERPRIRICR, HAh,SS B #
JFRESZ 3 A AH 2 — 0 o3 R AU Hh B 3 A T )
RES 7, M AB B AR T ALD R WibRife, X T
XA AR UL, BE AT RE S 4 I K T SS A &
PRRBEA e, el Je R b RO ALD 51 & 1 BT 2
RESH H ATTE IR R _EATSRAETE R

Tl R B ML AL ( Mendelian randomization, MR)
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SRR AT — A RO R AR T s, el
fE7R S BZ AT TR £ 25 M (single nucleotide polymor-
phisms, SNPs) /f -} T. A% i (instrumental variables,
IVs) RAEWTZE R 5 B i Z M IR R X DA
RO G A BERA TR A T TR T L) A
FERLE I s, KR SS 5 PBC DL I RE S H
Z IR SC 2, LA MR B # B2 4R =3 Z ] i PRLR
KF 2 BT Y WA

1 MRS

1.1 #R&T  ZUGERHPIREA MR BF5007 1%,
LA SNP 128 IVs, #35 SS 5 PBC Y PR OG I« DL Je
SS N0 B2 it ( alkaline phosphatase, ALP) (PN
12 A KL 5L 74 ( alanine aminotransferase, ALT) (K4
B IR 5 FL i (aspartate aminotransferase, AST) |
-4 B k% A i (y-glutamyltransferase, GGT) | B 4%
RH4T 2 (direct bilirubin, DBIL) A HHZT 2 (total bili-
rubin, TBIL) KRR CR . BARGIEMER .56
— k7K PBC 1 SS 73 5 b 2 2 125 Ry, #EA TR
[ PIAEAS MR 73T, B A P DR S 2 3 o,
DL SS VEh BE#& %, ALP ALT . AST . GGT . DBIL .
TBIL K-FAE RS )R, AT B PIAEAS MR 2047, 2R
Ji K H Cochran's Q Fu 5 47 55 Bt Aoz 5 , 5 %) Fir
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P48 AT WU 20 T LA SR IE Hev] SE ¢, 24 SNP
B 1Vs SRR R R0, T2 L 3 MRk .
D 1Vs SRFERAE; @ Vs AN 55T K45 R %
BCH TR A T R A G ; B TVs Ry AN oo 22 22 i JE
(b ES A eI o
1.2 #iERIE PBC GWAS BT H Cordell et
al 7 B — IR T, H AT B9 K B PBC GWAS
BRtEZ —, KXW HE 75 PBC AHLH 21
BB E AL AT 5 AR BRI, £1 45 8 021
1) PBC J% 5] .16 489 5| X} R F15 186 747 4] SNPs,,

SS Y GWAS #diE K H 2023 4£5 H 11 H A A
1 FinnGen Release 9 (https://www. finngen. fi/en) ,
L5 2 495 BB 365 533 Xt HE

L fie 4845 (ALP ALT ,AST .GGT . DBIL . TBIL)
K GWAS #dli >k A — 41 55 407 746 414,
161 fIRAIH) GWAS 5%, FEASR A 95 F A Y)4R1T .

R SABCHE R SS LAAMN AT TIEU BHE
(https ://gwas. mrcieu. ac. uk/) F 3RS L J=% I giTRES
MFERBIWRL,

F1 ZHARTHER GWAS HiiEE
Tab.1 The GWAS dataset used in the study

Phenotype GWAS ID Sample size Year
PBC ebi-a-GCST90061440 24 510 2021
SS NA 368 028 2023
ALP ebi-a-GCST90013991 389 883 2021
ALT ebi-a-GCST90013992 389 733 2021
AST ebi-a-GCST90013996 388 490 2021
DBIL ebi-a-GCST90013997 332 739 2021
TBIL ebi-a-GCST90014012 388 303 2021
GGT ebi-a-GCST90014004 389 672 2021

NA: Not available.

1.3 IVs i S®HESEABHEZRASENAD
EVEMBAL AR S SNP 7 S HEATIC 4, MRS LT 4%
PRI TVs. D P <5 x 10 %;@ L1 000 JH4H
TR B AR B 85 ds 2 BR, R 4T SNPs 22 [H] 14 3%
AN 15 43 1 (linkage disequilibrium, LD) , & 84
r* <0.001 HAZ B A 10 000 kb L b i 0 S7
SNP; @ HWIEARX F = (beta/se)* 118 F1E,F {H >
10;@ 3 phenoscanner 54 4 K 2 ) 43 1Y SNP
FHOCA W2 R A0 B S HERR SR 28 I AH G (P <
1 x 10 7)) i) SNP(SS Fl PBC H R A 2N A=)
FER 2, AU F HF D 6E 5% S 45 )7 I £
BF) o 245 R B 2 B R ARy SNP U5, il T
GWAS $2IUZE /5 B, &1 2 i 545 R4 HE

FrE45 RN R B4 RFEM (P <5 x107°) K SNP
IR ] SCRIASAH 25 79 SNP, #5845 SNP HJ Ay
BB MR 1Vs,

UL SS N EREBH R, NG ZH R Vs, L
P<5x107 " H1 P <5 x10 YERAPIR IVs ik 554
1.4 SitFE LIy 2 0% (inverse-vari-
ance weighted, IVW)/ER EZ 77, SR
JRAA Vs I 2 BT A B, IVW J7 75 AR 68 £ (it ot
WG TR, %A 5E R B f FH MR-Egger [=11H 3% i
LA B3 (weighted median ) | fif BALA5E 7 (simple
mode ) FIMAUR L (weighted mode ) PUFP AT 7 i%A4E
Frb TR AL R AR EYE . A S HTTE R(4.3.2
JRAS ) F TwoSampleMR (0. 5. 8 R A ) 2 5 44 $4
1. P<0.05 R ZFAGIT7E L, WA, 42
SS YE M 285, DI BeH8 bR AKVAE R 45 s sk, A 42 1]
FHPEAS = %, SR ] Bonferroni ¥ R4 P fH, X P <
0.05 I, iz 7 S48 R B AR R KR Y
P <8.3 x10 7, ML N 1% 5 5 5 45 )R A4 AE i 3% R
1.5 SRS 78 IVW Hl MR-Egger [7] )7 ffdi
H Cochran's Q 5% LAKG I 5 Bt , 2R Jo 5 Bk
(P >0.05) 025 & [ E O IVW (IVW-FE ) J7 12
YERFEZ P, 2 (P <0.05) W {f FH bl AL &0
IVW(IVW-MRE) 77, H MR-Egger [0 )45 55 34l
K230k, i85 A8 5 1 22 80 PE RN i AU R
[RIA, i 50 8 MR 22 8401 5% 22 R 6 ( MR-
PRESSO) f Bk A il 22 &4 Pk SNPs, BLAb, 8 i —
PR E B SNP X PR SR G B 500 18 1 7E 5% il
B

2 R

2.1 IVsTHRLER

2.1.1 PBCHEAREZE,SSHAHLR EHHREHA
PG HERR T 5SS B A AH G SNP, I 4 R
T ARMIZ L I 18] 3C SNP, 3:4531 31 4 SNP 1E iz
W5 IVs , TEIZBEGE T B~ SNP SR Y F AR
T 10, RIAGALEAES Vs ey, TR 2,
2.1.2 SSHAHRE PBCHALR EHREHA
S HERR T 5 PBC HL3% B 3 M 5E Y SNP, I 51
B T AFHZSAY LA K [0 SC SNP, AP PR e 56
RS AEE] 7T AN (P <5 x107°) 12 4~ SNP (P <5
x 10 ) fERIZBFFE I TVs, B4~ SNP XF (19 F {53
KT 10, RLERALELES IVs M far, TR 2,
2.1.3 SSHEARE AR KFIEALER
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Tab. 2 Instrumental variables used in the study

1)
‘2 0.10
IV screened No. F statistics o
Exposure  Outcome k3t
for P value of SNP sum (‘range) 2 0.05
o
5x10°% PBC SS 31 2719.89(30.24 -282.44) %
n

ss PBC 2 400.04(59. 84 ~340.20) 0
ALP 4 476.00(35.98 -340.20)
ALT 4 212.34(35.98 -76.53) -0.05
AST 4 212.34(35.98 -76.53) 0.1 02 03 0.4 0.5
DBIL 5 552.54(35.98 -340.20) R e SNP effect on PBC
TBIL 4 212. 34(35. 98 -76.53) inverse variance weighted Weighted median
GGT 4 212.34(35.98 -76.53) | PG / Wciihtcd mode
5x107° ss PBC 7 499.99(19.56 —340.20) B
ALP 26 944.37(19.56 -340.20) 12
ALT 28 721.85(19.56 -76.53)
AST 24 580.68(19.56 -59.84) 10
DBIL 29 1062.05(19.56 ~340.20) 5§
TBIL 28 721.85(19.56 -76.53) = g
GGT 26 677.74(19.56 ~76.53)
6
2.2 MR ARSI ESTER
2.2.1 PBCHASS#ym&aER%Z IVW-FE Jiik 4
. . . e . -0.1 0 01 02 03 04
W RIRAE T PBC 5 SS B & s AU ik 35 1E AH 5% Brv
MR method
(IVW.P =8.57E - 11, OR = 1.185 9,95% CI = e e weghd
MR-Egger
1.126 4 ~ 1. 248 5 ; weighted median; P =3. 28E - 05, E1 PBC XSS MR S 474 Bn s E
OR=1.169 4,95% CI =1.086 1 ~1.259 0; simple Fig. 1 Schematic diagram of MR Analysis results of PBC on SS
mode; P = 0.000 4 s OR = 1.363 9 y 95% CI = A :Scatter plot;B:Funnel plot.

®3 MR AWER
Tab. 3 Results of MR analysis

IV screened for P value
Exposure Outcome - - - -
P value IVW(FE) MR-Egger Weighted median Simple mode Weighted mode
5x1078 PBC SS 8.57E - 11 0.1521 3.28E -05 0.000 4 0.024 3
SS PBC 0.080 7 NE NE NE NE

ALP 0.041 5 0.198 7 0.0352 0.297 9 0.1349
ALT NE 0.644 2 0.043 4 0.1925 0.113 6
AST NE 0.791 8 0.039 1 0.240 6 0.1122
DBIL 0.105 6 0.1219 0.010 4 0.326 8 0.054 9
TBIL 0.3129 0.781 4 0.560 7 0.9133 0.400 1
GGT 0.784 2 0.667 4 0.8343 0.852 4 0.634 7

5x1073 SS PBC 0.197 7 0.783 9 0.076 6 0.343 4 0.154 5
ALP NE 0.2158 0.027 9 0.187 1 0.055 4
ALT NE 0.701 9 0.057 5 0.217 9 0.064 5
AST NE 0.920 7 0.8530 0.691 3 0.637 6
DBIL NE 0.0450 0.005 9 0.6523 0.052 5
TBIL NE 0.3842 0.994 2 0.6199 0.8157
GGT NE 0.503 5 0.526 4 0.692 4 0.876 9

NE: Not estimated.
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TE IVW F1 MR-Egger [M]1H rhfd F Cochran’s Q
56 AR I 5 5 M, {8 MR-Egger [9] 9 75 F1 MR-
PRESSO 4 Jmy #4645 W /K7 Z2 24 bk . ik 4 Fow,
TEATH A RIS AT (P >0.05) , Ll
S D6 R BT SR AT AL UL 1, MR-Egger #%
FEAS 5 A1 MR-PRESSO 4 Jay K 5 & & B /K- 234 1k
(P>0.05), F—IE0HT 45 R B8 MR 7 Hr 45 1
AR SNP VR B R far , B — 78 T AL 25 21
P K Bg— SNP X 2 J AU 11 RIS 368 107 %) % R P
B2 s, 2S5 SRR 5T B MR 2 B 5 51
HA 5,

SR, ZEAE R Wi Fh P 0 26 75 2 A P2 SS 1Y
IVs EAT50 M5, A UESE 2B SS 193514 5 Jletk 2«
BN FEAIK PBC & AR (P >0.05) .

F4 HFRESWTER

Tab. 4 Sensitivity analysis result

IV screened Cochran's () test IVW(MRE)
Exposure Outcome
for P value Method 0 Q_P value P value
5x10°% PBC SS MR-Egger 27.2936 0.5559 NE
IVW 276282 0.590 1
SS PBC  MR-Egger NA NA NE
vw 0.0144 0.904 6
ALP  MR-Egger 1.2410 0.5377 NE
vw 2.2887 0.5147
ALT  MR-Egger 14.0029 0.0009 0.4497
vw 15.1576  0.001 7
AST  MR-Egger 13.0865 0.0014 0.1223
vw 15.6185 0.001 4
DBIL MR-Egger 3.4233 0.3308 NE
VW 5.7634  0.2175
TBIL MR-Egger 5.4721 0.6483 NE
VW 5.5243  0.1372
GGT  MR-Egger 5.7039  0.0577 NE
VW 6.6183  0.0851
5x107° ss PBC  MR-Egger 8.8382 0.1157 NE
vw 9.4876  0.1480
ALP  MR-Egger 39.7239 0.0229 0.1478
IVW  40.2848 0.0273
ALT  MR-Egger 54.4487 0.0009  0.063 3
IVW  54.7430 0.0012
AST  MR-Egger 47.1566 0.0014 0.3499
IVW  47.7716 0.001 8
DBIL MR-Egger 42.0762 0.0324 0.2359
IVW 46,6541 0.0149
TBIL MR-Egger 56.0201 0.0006  0.708 0
IVW  57.4103  0.000 6
GGT MR-Egger 46.3456 0.0040 0.2814
IVW 46,4906 0.005 6

NE: Not estimated,NA ; Not available.

A
0 0.05 0.10 0.15 0.20
MR leave-one-out sensitivity analysis for
‘PBC’ on ‘SS’
B
-0.5 0 0.5

MR effect size for ‘PBC’ on ‘SS’
2 PBC XSS BB MAHERTER
Fig. 2 Schematic diagram of sensitivity analysis results of PBC to SS

A: Analysis diagram of the leave-one-out method ; B : Forest plot.

2.2.2 SSHHFHEFFHORARXEZ ML P<
5 x10 *EH Vs i ik S5 R B, SR 73 B 8w SS
5 ALT (AST 1 MR 73 M A 5 vk, Bz it MR 47
MrRH IVW-MRE J7i%, W38 4, IVW-FE J7 ¥ i il
SS AL By B S ALP JKSF SV E AU E (TVW,
P =0.041 5,Beta = —0.007 2,95% CI = —0.014 0 ~
-0.000 3) ,4 Flob 78 73 B A 45 R 3 WoR T AH A Y
PR Ak T ), {HAY weighted median 452 22576 48
TR, WA 3, SS 5 HA 5 AT eda b5 K F-
TS E KK R (P >0.05) , 413 4, MR-
Egger #1446 Al MR-PRESSO 4 Jay K6 56 24 oK & #H
KPZHNE(P >0.05) . AHCATRALSS SR ANIE 3 4,
SR, FELL P <5 x 10 VEN TS, B T SS
B IVs BIGIAJG , Cochran’s Q K56 7 6 1 MR 43
Mrsf i 25 00 S bk ot ffH IVW-MRE J7 i i
F530T oA 4 SRR I SS 5 6 R T I fiE 48 Rk F-2
oA R R, ISR 4, MR-Egger #4555 Fl MR-
PRESSO 4=y 3 AR A K- Z 34 (P >0.05) .
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All All-Inverse variance weighted
-0.02 -0.01 0 0.01 -0.04 -0.02 0 . 0.92 0.04
MR leave-one-out sensitivity analysis for . MR effect size for °SS” on ,
*SS’ on ‘Alkaline phosphatase levels’ Alkaline phosphatase levels
3 SS3 ALP MBI BMAMERTEE
Fig. 3 Schematic diagram of sensitivity analysis results of SS to ALP
A; Analysis diagram of the leave-one-out method ;B :Forest plot.
' lcisr:verse variance weighted / Weighted median ﬂ:‘n PBC E/‘J 15'32% % ’ Z: IEJ E(J ﬁﬂ:ﬁﬁﬁ% %ﬁ j(o PBC
e /| Weighted mode B TR R S5 I SS I R A A 3.5% ~
73.0% """ | 7F Hatzis et al'™® #4171 —30 410 4] SS
0.005 ARSI, 36 08 # A I Z 2B, H
g, W27 Bil5 I PBC, 95— SS HUE 1Y KA BA B
=z 7 FE AR, SS HBLAIATITESZ SIS, BB W PR
= 9 N B 28 N
=5 0005 R, I H PBC L2 i A BE A A 18 T R i
5% ISR, FTLAE S I PBC 22 [P A7 12 A 3
g = 000 VIR 9 b PRV 2 35 i, 3
s G PR A 0 | T, 21 o T AR 01
4 . . 5 N _ P .
oo . M RIS, FEO IS BRI EAAE IR R
effect on PBC

4SS 3t ALP B MR ST REaE
Fig. 4 Scatter plot of MR analysis results of SS to ALP

3 itig

IR R FH U AS o PR BE D LA R 53 0 1%, T
W PBC 55 SS iXnl R G &, DL S SS 5 DihE+E
PRI KR, W45 R /R, PBC 5 SS &
JRURS: A T i 25 AE G, TR UIESE SS 2338 in PBC 1Y
RAIFIRRE 5SS 5 ALP KFAEGE 7 EAAAE TS TE SR
KK HIZEE FAERE N Vs J5 I AR fd; ASREUE
SS 5 ALT ,AST . DBIL  TBIL 7K V-4 28 {L A7 7E i 2 5%
WA R,

SS A I K A A 5% ~35% " FEAT4I
HEBR T A IR0 755 T 5 LA R G2 300 1l 79068 FH 5 30
MFRETEZ I , B W PR R A 01 B B e
PERF , EHOE A I PBC IR LBl = . 56F SS

AN I PRI A 0t 2 & AR AN R AL Y
F B fegset b R A A% #RER IR b e 4 ) S O
T AEESE RAE, SS AR 1 el Y R 1 12 240 e 1 T
R A R S T PBC R R E LM 2
Pk, WEE IS SRR A S AL K b R 2 A
T T GPE ARG 1k | B o 4N A 16 IR 0 v
R AR R Z AR R

AMA Hil R SS B4 PBC M4 S48 45, #EXT
180 f4l] SS H K ik 5 AEAYBH 1T, Csepregi et al'™
R AMA FHPERYBFTE S /A 60% KA
H S e . SR, KZH0E G ket A
IR | FEASBE A B K TG 112 Wikr o, #H
WIFE B 50% SS G I FFIE 1 B8 &AL T Fe Stk
9 , I8 50% JoikAE R iR B—ImFse e BR,
27% ~49% (1) SS B H TR I T DI BE S, (H X
T E SRR, BRI, AR & B E
IR S, AERTEIREEREXT 573 5] SS i pEA 7 a1 s
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PR, ) % B ik 188 1 H  IF (32. 8% ) T ##i
F o HA129.3% HEE GGT FHiEr .25, 5% WL ALT T+
15.23.9% HP ALP T 10, 5% S ARLT T
RTETE 2 I T e A 25 340 2 5 3L 7 e 140 V0 Rk P
fiE AR INEE TS S R AL IR A A e 3 TR
SRR ARG R SS B A I AR
P RGP B T B F iR A IE T 2 B R 5
PN B B G e PRI , 7E B ARMESE S, Rt
TCVEf R D BE LT 2 F8 05 52 BB S ELHEIH A SS
I PR BTSSR AT 4L

T SE R ok, BRGSO A Rafd (2 SS 5
ALP W7KF-AT BEAEAE TR E ARG I SG R, TR AR
FREY (B ALP F1 GGT) 7EAEAG SS 1 PBC & H Y
YRS LA SS AR A0 S AR, I &
B, 591 SS % PBC JBEFERA PBC A3 1 FFE 4
RS | Hatzis et al'" BFgE L BI5 ) PBC Y
SS A TR LRI A ALARHR I PRAFAF A4 B4l SS
BE DB RIE R REE . BARIZEE RN TR,
(HIZAF TR R — e B LS Tk — s, SS
JHEREAZ SR LA L B e A HILTHT I A 52
SR, R AT E i AMA R K I —
It PBC A% 51,15 PBC TE I AR T B HA7 1R 38 i e F
PE, O B AMA K25 5 BPE im0 IR e Y42
SR AR R A BB R 2 MR, XF
R ASREMOE G B RS IR 32 2R 2P s A
Vo FLER LA R T SS BRI A I Z M T ALD 7%
FERTRENE, BT ALD A BSUE M F2 W R M, — 52 7
B ESET BETISEER VL B E WS Wi,
B2 H B i A E Y IR RE AL, e 28 3 5T e o
FUFE , 25500 W27l R A KBk (ke JFH,
(HAAEREMR, AL SS BE I &M ALD( EE
J& PBC) X 2l 3% £ K U A 15 i i 3 6
1 PBC BRI BOR 3h B8 2 S HFR (ursode-
oxycholic acid, UDCA) J7 I { 8 ¥ 3K 15 B K1Y %2
# ARTE aL EER AL AT T A SS R 1)
RESHH D6 R P20 TR A, $2/R SS B E M T Ih
REFEPR AT TH R S IR AR B4R A SS A
B T, IERIZYT o R KB i SS BE AT
JEI e S A SR R T K 4 PT BV E A ALD X 3%
T FRE N A, DB R AT B A 4 21 2
G IR IS T, 760 B 2P A At ek B2 i, Je
Wi VIR s, AT BB & BLA TR ALD,
UDCA S5 25 Je i 100, el ste s iU

ZMFRAFAE—E R PR . O AHBECT# I, SS &

AT, I, 2522 AR GWAS IFSTAEA 55D,
2ol FHASE ™A 1 4 B PR 2 I P 7 34 S 1) SNIPs i
B 3 IVs B AT PR, 30T RE X 2 6 4G R G &
(RfF R A B, I L2 ) PR SRAS N A 1T A e 1 T3
@ AR AR 5L ORI, XF PBC Fl SS ¥4 5%
M), PR i F 9 25 SR A B B4 AME E W AR B
WG TGl F 2%, okt — R R i
R )RR E Z B ALY FOLE ;@ PBC EZ LR
NBHE PR, BATH GWAS FdiE M ASREZEA 747
AR 43 2 MR 28T, BRI, R BE A5 21 5 A kS iff
IOERE S
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New insights into the relationship between Sjogren’s syndrome and
primary biliary cholangitis and abnormal liver function .

a Mendelian randomization study
Zhou Lihan' ,Xu Jun', Guo Sheng', Li Yixue', Xu Zihao', Cheng Liangbin'"
(' Clinical College of Traditional Chinese Medicine ,Hubei University of Chinese Medicine, Wuhan 430061 ;
*Dept of Hepatology , Hubei Provincial Hospital of Traditional Chinese Medicine, Wuhan 430061 )

Abstract Objective To analyze the causal relationship between Sjogren’s syndrome (SS) and primary biliary
cholangitis (PBC) and abnormal liver function by two-sample Mendelian randomization. Methods From the ge-
nome-wide association study, single nucleotide polymorphisms of SS, PBC, alkaline phosphatase, alanine amin-
otransferase, aspartate aminotransferase, y-glutamyltransferase, direct bilirubin and total bilirubin levels were extrac-
ted as instrumental variables. Inverse-variance weighted (IVW) analysis was used as the main analysis, supplemen-
ted by weighted median, MR-Egger, weighted mode, and simple mode. And a series of sensitivity analyses were car-
ried out to verify the robustness of the results. Results The IVW analysis results of PBC on SS were as follows: P =
8.57TE —11,0R =1.1859,95% CI =1. 126 4 — 1. 248 5;IVW analysis of PBC on SS(P >0.05). IVW analysis results
of SS on alkaline phosphatase were as follows:P =0. 041 5,Beta = —0. 007 2,95% CI = —0.014 0 — —0.000 3; IVW
analysis results of SS on alanine aminotransferase, aspartate aminotransferase, y-glutamyltransferase, direct bilirubin,
total bilirubin levels showed no statistically significant difference. Conclusion PBC can significantly increase the
risk of SS, but SS cannot be proved to have a causal effect on the occurrence of PBC. SS has a potential effect on re-
ducing alkaline phosphatase levels, but it is not proved that SS has causal relationship with alanine aminotransferase ,
aspartate aminotransferase, y-glutamyltransferase, direct bilirubin, total bilirubin levels.

Key words Mendelian randomization; causal relationship; primary biliary cholangitis; Sjogren’s syndrome; abnor-
mal liver function
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