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January, 2018-April, 2023 patients with
pathologically confirmed HCC (n=885)

History of prcvious anti-tumor therapy (interventional, targeted therapy,
immunotherapy, ablation, transplantation, etc.): n=28

Presence of Liver Cancer Study Group of Japan (LCSGJ) type Vp3 or Vp4
portal vein cancer thrombus, macrovascular invasion of the hepatic vein or

History of significant pathogenic infeetion, bleeding, or trauma within 2 wecks

Combined history of other tumors: n=22
Preoperative examination or postoperative pathology suggesting concomitant
extrahepaltic invasion (lymph node or distant organ metastasis): n=97

®©
@
inlerior vena cava: n=32
o= @
before surgery: n==8
@
®

Usc of drugs that affect blood tests (anticoagulants such as warfarin): n=14

A total of 684 patients with HCC
were included in the study

l

h 4

Validation cohort
n=134

Training cohort
n=550

v v

Develop nomograms { External validation
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Fig.1 Flow chart of study case inclusion analysis.
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CI: 1.20~7.76; P=0.027;>400 V'S <40, OR=18.40; 95%
CI:7.71~51.50; P>0.001), AFP(20~400 V5<20, OR=
1.03; 95% CI: 0.53~1.98; P=0.900; >400 V'S<20, OR=
4.06; 95% CI. 2.34- 7.15; P<0.001), NLR(OR=1.98;
95% CI: 1.34~2.96; P<0.001), ALB(OR=0.95; 95% CI:
0.91~0.99; P=0.022), /- H&45 R EILRH 5 2.

Tab.1 Baseline Characteristics and Univariate Analysis of Cases in the Well-Moderate Differentiation and Poor Differentiation

Groups
Variables 50, Welkmot e ey " diffrendation P-value
’ (III-1V, n=166)
Age (yr) 57.0(49.0,65.0) 57.0(50.0,65.0) 54.0(48.0,65.8) 0.246
Gender 0.951
Male 463(84.2%) 324(84.4%) 139(83.7%)
Female 87 (15.8%) 60 (15.6%) 27 (16.3%)
Hepatitis 0.070
None 89 (16.2%) 64 (16.7%) 25 (15.1%)
HBV 444(80.7%) 304(79.2%) 140(84.3%)
HCV 17 (3.1%) 16 (4.1%) 1 (0.6%)
ALT (IU/L) 28.0(19.0,43.0) 27.5(19.0,43.3) 28.5(20.0,42.0) 0.493
AST (IU/L) 30.0(23.0,49.0) 30.0(22.0,45.0) 33.5(25.0,55.0) 0.015
TBIL (umol/L) 0.341
12.1(9.1,17.3) 12.5(9.0,17.5) 11.6(9.2,15.9)
PT (s) 0.342
12.3(11.5,13.1) 12.3(11.5,13.1) 12.3(11.6,13.3)
ALB (g/L) 0.041
38.0(34.6,41.2) 38.3(35.2,41.3) 36.8(33.0,40.7)
PIVKA-II (mAU/mL) <0.001
<40 131(23.8%) 125(32.6%) 6 (3.6%)
40-400 251(45.6%) 205(53.4%) 46 (27.7%)
>400 168(30.6%) 54 (14.0%) 114(68.7%)
AFP (ng/mL) <0.001
<20 233(41.5%) 197(51.3%) 36 (21.7%)
20-400 132(24.4%) 109(28.4%) 23 (13.9%)
>400 185(34.1%) 78 (20.3%) 107(64.4%)
Tumor Number 0.006
Single 406(73.8%) 297(77.3%) 109(65.7%)
Multiple 144(26.2%) 87 (22.7%) 57 (34.3%)
Tumor Maximum
Diameter (cm) <0.001
<3 113(20.5%) 96 (25.0%) 17 (10.2%)
3-5 177(32.2%) 149(38.8%) 28 (16.9%)
>5 260(47.3%) 139(36.2%) 121(72.9%)
NLR 2.09(1.94,2.80) 2.02(1.92,2.60) 3.10(2.34,3.30) <0.001

HBV: hepatitis B virus; HCV: hepatitis C virus; ALT: alanine transaminase; AST: aspartate transaminase; PT: prothrombin time; ALB: albu-

min; AFP: a-fetoprotein; PIVKA-II: protein induced by vitamin K absence-1I; NLR: Neutrophil-lymphocyte ratio; TBIL: Total bilirubin.
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Tab.2 Multivariate logistic regression analysis of clinical variables for prediction of degree of pathological differentiation

Variables OR 95% CI P-value
PIVKA-II (mAU/mL)
40-400 vs <40 2.82 1.20-7.76 0.027
>400 vs <40 18.40 7.71-51.50 <0.001
AFP (ng/mL)
20-400 vs<20 1.03 0.53-1.98 0.900
>400 vs <20 4.06 2.34-7.15 <0.001
ALB (g/L) 0.95 0.91-0.99 0.022
NLR 1.98 1.34-2.96 <0.001

ALB: albumin; AFP:0- fetoprotein; PIVKA-II: protein induced by vitamin K absence-1I; NLR: neutrophil- lymphocyte ratio;

OR : Odds Ratio; CI: Confidence Interval.
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Tab.3 Baseline characteristics and univariate analysis of cases in MVI absence and MVI presence groups

. Total MVI MVI
Variables (1=550) abserice presenci P-value
(MO, n=287) (M1+M2, n=263)
Age (yr) 57.0(49.0,65.0) 57.0(50.0,64.5) 55.0(48.0,65.0) 0.243
Gender 0.498
Male 463(84.2%) 245(85.4%) 218(82.9%)
Female 87 (15.8%) 42 (14.6%) 45 (17.1%)
Hepatitis 0.020
None 89 (16.2%) 54 (18.8%) 35(13.3%)
HBV 444(80.7%) 220(76.7%) 224(85.2%)
HCV 17 (3.1%) 13 (4.5%) 4 (1.5%)
ALT (IU/L) 28.0(19.0,43.0) 26.0(18.0,40.0) 30.0(20.5,45.5) 0.051
AST (IU/L) 30.0(23.0,49.0) 29.0(21.0,41.5) 35.0(25.0,55.5) <0.001
TBIL (umol/L) 0.883
PT (5) 12.1(9.1,17.3) 12.3(9.0,17.4) 12.1(9.3,17.3) 0.121
12.3(11.5,13.1) 12.4(11.5,13.2) 12.2(11.5,13.0)
ALB (g/L) 0.557
38.0(34.6,41.2) 38.0(34.8,41.2) 37.9(34.2,41.2)
PIVKA-II (mAU/mL) <0.001
<40 131(23.8%) 120(41.8%) 11 (4.2%)
40-400 251(45.6%) 136(47.4%) 115(43.7%)
>400 168(30.6%) 31 (10.8%) 137(52.1%)
AFP (ng/mL) <0.001
<20 233(41.5%) 177(61.7%) 56 (21.3%)
20-400 132(24.4%) 79 (27.5%) 53 (20.2%)
>400 185(34.1%) 31 (10.8%) 154(58.5%)
Tumor Number <0.001
Single 406(73.8%) 254(88.5%) 152(57.8%)
Multiple 144(26.2%) 33 (11.5%) 111(42.2%)
Tumor Maximum Diame (cm) <0.001
<3 113(20.5%) 99 (34.5%) 14 (5.3%)
3-5 177(32.2%) 140(48.8%) 37 (14.1%)
>5 260(47.3%) 48 (16.7%) 212(80.6%)
NLR 2.09(1.94,2.80) 2.01(1.93,2.10) 2.82(2.50,3.17) <0.001

HBV: hepatitis B virus; HCV: hepatitis C virus; ALT: alanine transaminase; AST: aspartate transaminase; PT: prothrombin time; ALB: albumin;
AFP: a-fetoprotein; PIVKA-II: protein induced by vitamin K absence-1I; NLR: Neutrophil-lymphocyte ratio; TBIL: Total bilirubin.

Tab.4 Multivariate logistic regression analysis of clinical variables for preoperative prediction of MVI grade

Variables OR 95% CI P-value
PIVKA-II (mAU/mL)

40-400 vs <40 3.69 1.51-9.89 0.006

>400 vs <40 9.68 3.61-28.20 <0.001
AFP (ng/mL)

20-400vs <20 1.70 0.86-3.34 0.120

>400 vs <20 9.73 4.96-19.90 <0.001
NLR 3.54 2.15-5.99 <0.001
Tumor Number 6.47 3.36-13.00 <0.001
Tumor Maximum Diameter (cm)

3-5vs<3 1.21 0.51-2.99 0.700

>5vs <3 10.1 4.57-24.10 <0.001

ALB: albumin; AFP:a-fetoprotein; PIVKA-II: protein induced by vitamin K absence-1I; NLR: Neutrophil-lymphocyte ratio; OR: Odds Ratio;

CI. Confidence Interval.
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(DIFEIRFER  IEAR T AR I P 2
FEAEREAK St MK e SIS G0 SRS HE S HEE R
() AT e ) K5 S R 2 T A 5 ()R R AChE - (45
FARIFARIE EE IR EFIFRAE ; (3) L kA
FEbm I H A AR RG2A 85 A=A Fehr B SR
FRHEbR (HT B R D) s (IR E IR AR

2 A =& e N || 3 ) =Y

®2 MARA—RBERE LR

gZR
2.1 HLABAK—E I
I NI 5E AT AR BER] JestT, ¥R
Bio PHALE ARER AR 2 T g 24 L (P>
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R IR HESCHEE R B] 245 H B 329 E’%Mﬁ
Gt EE (£ 2),
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1 :1) 5 EEN4] He 4 P<0.05; H4y P>0.05.

2.2 MmUIARAF RAT G Rei R

(D P A BT A 1 d ARG 8 dJF IRt
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% ,EEN#H AST . ALP 15 . ALB T [%, 23 458 H#
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&3 WMARANFABETEEEMAFRGHEIREZEL
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EEN#1(n=16)
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PN4(n=19)
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PFE X (P<0.01), R4,
2.5 BRI IE

PRI NAFETARIE&AE J7 T, EEN 20 530 304
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FAI S IR BURRTIAKCF , S n P A E SR S
TEMCGE AT S AT T, DL TIashE %, RIE
KT B RN & B PN LT, (S ME SR 3
PIABESE R AR AT VIBRA S H F BUK-,
HARPLHITA Rt — 2

ARIRPRESR TR AR HE AR DIBRA R I AAE
7L, PR NTFARIFRAE A HE A To ] 25 5%, JeHE
IR FERESET -, il RE S AL I AT IIREA 2w A
A K. BIRFHIANEIRHE S EIA RINFFRAES
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Tab.1 Summary of applied MR methods for the study of appraising the causal effects of circulating micronutrients on liver cirrhosis

Method Assumptions Strengths Weaknesses PubMed ID
Estimates are biased if 24114802
VW All genetic instruments are considered valid. Optimal statistical power there is directional 37217291
pleiotropy
The associations of genetic instruments with Quantifies directional ..
) Low precision and can be
MR-Egger the exposure are assumed to be uncorrelated pleiotropy and produces a heavily influenced b 29040600
e with pleiotropic effects of the instruments consistent estimate even with youtliers y 28527048
on the outcome. pleiotropic genetic variants.
. Describes the control of a single gene on a Proyldes the foundation for An overly St mplified . 35615025
Simple mode . . genetic theory, and can be used model may fail to explain
single trait. e ; : 36741410
for sensitivity analysis. all genetic phenomena,
Weighted More than half of the weighting is derived The estimate is supported by Less efficicnt 37217291
median from valid genetic instruments. the majority of evidence. 35615025
The IVW mode-based estimate is obtained by Less bias and lower Type |
Weichted mode weighting the empirical distribution of ratio error rates compared to other Lower statistical power in 35615025
g estimates with the inverse variance of each estimators, and can be used for detecting a causal effect 29040600

estimate.

sensitivity analysis.

Abbreviation: IVW, inverse variance weighted; MR, Mendelian randomization.

B6 (Vitamin B6) (ukb-b-19524) . 4/ % B12 (Vitamin
B12) (ukb- b-7864) | 4t 4= % C (Vitamin C) (ukb- b-
19390) . 4E4E: % D(Vitamin D) (ukb-b-18593) 144 2%
E(Vitamin E) (ukb-b-6888) %44 5431 7 64,979 44 K Y]
AMAEF9,851,867 1 HHIEAY SNP, il (Selenium) HiHiE
(ieu-a-1077) 1% 2,603 £ WU AMAFN 2,543,617 DA
) SNP, 5 —fifikiE 4 (ieu-a-1079) [AIREFU 25 2,603 44
MR YA F 2,543,610 S FH S SNP., £ e 7l 37 140
AR IS 84 371 SNP, fifif7 351> SNP, ¢
H 431> SNP, 254 107/ SNP, 245 1091~ SNP, #]%
NZE A 974 SNP, #4112/ SNP, 41 % B6 4 951>
SNP, 44 Z B124 1094~ SNP, 4425 C 4 971~ SNP,
HHEZ DA 8T SNP 4EEZR EA 971 SNP# 4N AN
3% o W 18 4k (cirrhosis of liver) %% #& ££ (finn-
gen R10 CHIRHEP NAS) 2/t T" 409,067 4 B P4~
A1) GWAS ¥
3.2 MRy Mr4ER

TR 5 AR BEH LA (MR) A, T BT 60 25 () 4
FIfE B IR R R SR ISR R, N T
PEEVE BT, SRR B R R R IE T ARARIA
S S B —SIBRE] X e E ] R A R 1~4
HiEE
3.3 WMEER AR 8

IVW FIHIAL 57 8053 A S s, 4l [IVW G 36 L
(OR): 1.04,95% {5 X 1] (CI): 0.97~1.12, P=0.268].
fifi (IVW OR: 1.04,95% CI: 0.94~1.16, P=0.441). ¢
(IVW OR: 1.10, 95% CI: 1.00~1.20, P=0.062). &

(IVW OR: 0.96, 95% CI: 0.68~1.36, P=0.808). - iz
(IVW OR: 1.21,95% CI: 0.84~1.73,P=0.310). 5] % |
Z (IVW OR: 1.04,95% CI: 0.75~1.43, P=0.832). &l
(IVW OR: 0.79,95% CI: 0.57~1.08, P=0.138) . 4/} &
B6 (IVW OR: 1.15,95% CT: 0.83~1.61,P=0.404) 4t/
% B12 (IVW OR: 1.09,95% CI: 0.80~1.50, P=0.585).
4t 4 C (IVW OR: 0.83, 95% CI: 0.59~1.16, P=
0.280) A4k 4= 2 E (IVW OR: 0.95, 95% CI: 0.67~
1.33, P=0.748) 5 TRk )52 4% )l e e At 28 5K
(2.8 3.5 2. %5t S1), #R1Mii, IVW (OR: 0.53,
95% CI: 0.37~0.76; P<0.001) A1 i £ # {37 %% (OR:
0.53,95% CI: 0.31~0.90,P=0.018) /”4i4- % D 5F%
TR AL ) 524% 2 8k o 35 4H G, 1T MR-Egger (OR:
0.98,95% CI: 0.38~2.56, P=0.973) Jf- R M ELH) X Fhik
Mo 4EAEZR D B —HIRE ARAREL = BRI A
WA 4 fs . M8 MR 2558, AT LOUES RN 4EAE R
D 5JHfk kAR Z AR R OC & (B 4A) o FRAT]
UER], BMETEZ—5I5R 1 SNP J5 , MR fliiHRIA =
FERTEE(E 4B) . eI FRIZAR L i 5300 5
KGR Z B RGP R (K 4C) i — 3¢ T
PR, AT IZOCR AR R Y (8] 4D) .
3.4 FFtEFe G RS

St PER 8 7R, Cochran Q Geit i 1 P{E A
0.05 H{E.(P=0.799) , FRFALEA= 2R D X SNPs (52 Ml
T8 SR . MR-Egger [RIHEE R4 851
LR MEIEE (P=0.178) (% 2.3) , 318 i 38— S R UK
PESTATRAIE T 45 R RS e (R FEIR 4. 181 4B) .
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Tab.2 Association of genetic predisposition to circulating micronutrients level with the risk of liver cirrhosis

IVW (random effects) Weighted median MR-Egger Simple mode Weighted mode

fems OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P

Copper 1.04 (0.97-1.12) ~ 0.268  1.08 (0.95-1.22)  0.259  1.03 (0.92-1.16) 0.584 1.14(0.89-1.45) 0.313 1.10(0.98-1.23) 0.119
Selenium 1.04 (0.94-1.16)  0.441  1.04 (0.91-1.18) 0.602  1.11(0.88-1.39) 0.388 1.18(0.93-1.50) 0.189 1.07 (0.90-1.26) 0.475
Zinc 1.10 (1.00-1.21) ~ 0.062  1.05(0.91-1.21) 0.515  1.17(0.95-1.44) 0.145 0.97(0.72-1.31) 0.862 0.99 (0.76-1.29) 0.919
Iron 0.96 (0.68-1.36)  0.808  0.93 (0.55-1.56)  0.765 0.77(0.33-1.77) 0.532 1.11(0.32-3.82) 0.872 1.11(0.37-3.33) 0.856
Folate 1.21(0.84-1.73)  0.310  1.35(0.81-2.25) 0.255  0.77 (0.35-1.67) 0.502 1.45(0.44-4.76) 0.546 1.61(0.56-4.62) 0.375
Carotene 1.04 (0.75-1.43)  0.832  0.78 (0.47-1.28) 0.318  0.89(0.42-1.88) 0.755 0.67(0.19-2.50) 0.551 0.61(0.17-2.13) 0.439
Potassium 0.79 (0.57,1.08)  0.138  0.89(0.57-1.40) 0.608  0.63 (0.29-1.38) 0.256 1.32(0.46-3.81) 0.613 1.16(0.44-3.32) 0.786
Vitamin B6  1.15(0.83-1.61)  0.404  0.90 (0.52-1.55)  0.696  0.80 (0.41-1.56) 0.512 1.23(0.39-3.86) 0.728 0.91 (0.40-2.08) 0.820
Vitamin B12  1.09 (0.80-1.50)  0.585  1.03 (0.65-1.62)  0.901  0.82(0.39-1.74) 0.605 1.12(0.34-3.71) 0.859 1.20(0.41-3.50) 0.734
Vitamin C 0.83 (0.59-1.16)  0.279  0.90 (0.55-1.46)  0.670  0.68 (0.31-1.48) 0.333 1.23(0.36-4.17) 0.744 1.19(0.40-3.57) 0.752
Vitamin D 0.53 (0.37-0.76) <0.001** 0.53 (0.31-0.90) 0.018* 0.98 (0.38-2.56) 0.973 0.61 (0.18-2.03) 0.419 0.56(0.17-1.82) 0.335
Vitamin E 0.95(0.67-1.33)  0.748  0.93 (0.55-1.58)  0.794  1.04 (0.50-2.15) 0.923 0.54 (0.15-2.02) 0.364 0.75(0.32-1.77) 0.510

The odds ratio (OR) was estimated using inverse variance weighting (IVW). When P<0.05, it is bolded and marked with *, and when P<0.01, it is
bolded and marked with **, Abbreviation: CI, confidence interval; MR, Mendelian randomization.

Confounders:
Alcohol / CHB / NAFLD
/PBC / PSC/ Vitamin A

|
I
A 4

Hypothesis 2
r Tnder p Jon = T _(x—) -
|
I i i ' iy
|
| |
. ¢
Genetic variants: Micronutrients
SNPs related to Hypothesis 1 | (Copper/Selenium/Zine/Iron

micronutrients(Copper/Selenium
/Zinc/Iron/Folate/Carotene
/Potassium/Vitamin)

/Folate/Carotene

(€D

S

/Potassium/Vitamin)

MVMR:

(Vitamin D and Confounders)
Liver cirrhosis

Outcome variable:
Liver cirrthosis

Data sources:

GWAS data for micronutrients contained
more than 9,851,867 SNPs and 460,351
participants,

GWAS data for Cirrhosis of liver from
Finngen contained 409,067 participants.

| Hypothesis 3
Exclusivity assumption (%)

Excluded SNPs:

p=5*10°

R* = 0.001, LD distance<10, 000 kb
F<10

.

3.5 2 X EHERMALLER

Fig.1 Study design of appraising the causal effects of circulating micronutrients on liver cirrhosis. MR design for circulating
micronutrients levels on genetic susceptibility to liver cirrhosis. CHB, chronic hepatitis B infection, GWAS, Genome- wide
association;, MVMR, Multivariable Mendelian Randomization; NAFLD, non- alcoholic fatty liver disease; PBC, primary biliary
cholangitis; PSC, primary sclerosing cholangitis; SNPs, Single Nucleotide Polymorphisms.

3T, Ll MR S R 2K AT RERE A ) 222580, 5 18 S

JFFREAL A XU S5iP9KG 1 T (CHB) AR AFREARAHSCHIE MBS I 2R . 7R 1l RERIR A
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% (OR: 0.39, 95% CI: 0.16~0.94, P=0.035) (K 5),
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Exposure SNP(n) Method p OR(95% CI)
Copper 36 MR Egger 0.554 L 1.033 (0.921-1.158)
36 Weighted median 0259 'Ih 1.075 (0.948-1220)
36 Inverse variance weighted 0.268 + 1.042 (D.969-1.122)
36 Simple mode 0.313 FEH 1.136 (D.890-1.450)
36 Weighted mode 0.119 IE 1 1.099 (D.979-1.235)
Selenium 33 MR Egger 0.388 H:—i 1.107 (0.882-1.388)
33 Weighted median 0.602 '+| 1.036 (D.907-1.183)
|
33 Inverse variance weighted 0.441 'IO' 1.043 (0.937-1.162)
i
33 Simple mode 0.189 n-:r.—| 1.180 (0.926-1.504)
33 ‘Weighted mode 0475 r: ol 1.065 (0.897—1.264)
Zinc 43 MR Egger 0.145 ’i“' 1.171 (0.951-1.442)
43 Weighted median 0515 'IU* 1.0458 (0.911-1.206)
43 Inverse variance weighted 0.062 :b' 1.095 (0.996—1.205)
43 Simple mode 0.862 l—*l—i 0.974 (0.721-1.314)
43 Weighted mode 0919 = E—l 0.986 (0.757—1.285)
Iron 93 MR Egger 0.532 '—1-i—' 0.765 (0.331-1.767)
93 Weighted median 0774 —— 0.927 (0.551-1.558)
93 Inverse variance weighted 0.808 e 0.958 (0.676-1.357)
93 Simple mode 0872 —— 1.108 (0.321-3.823)
93 Weighted mode 0.856 ——s 1.108 (0.368-3.330)
Folate 93 MR Egger 0.502 —a— 0.765 (0.351-1.667)
93 Weighted median 0255 H—— 1.348 (0.806-2.254)
93 Inverse variance weighted 0.310 - — 1.206 (0.840-1.732)
93 Simple mode 0.546 L 1.445 (D.439-4.762)
93 Weighted mode 0373 ——— 1613 (D.563-4.619)
Carotene 93 MR Egger 0.755 —— 0.887 (D.418-1.882)
93 Weighted median 0.318 = ool 0.777 (D.474-1.275)
93 Inverse variance weighted 0.832 g 1.035 (D.751-1.427)
93 Simple mode 0.551 —a— 0.668 (0.178-2.502)
93 Weighted mode 0.439 ——— 0.609 (D174-2.129)
Potassium 102 MR Egger 0256 —a—— 0634 (D.291-1.384)
102 Weighted median 0.608 — 0.889 (D.566—1_396)
102 Inverse variance weighted 0.138 i 0.787 (0.574-1.080)
102 Simple mode 0.613 —t 1.317 (D.455-3.809)
102 Weighted mode 0.756 —— 1.158 (D.403-3.324)
itamin B& B4 MR Egger 0.512 —a— 0.799 (D.408-1.561)
B4 Weighted median 0.696 —r— 0.897 (D.520-1.546)
84 Inverse variance weighted 0.404 Ha— 1.153 (0.825-1.612)
B4 Simple mode 0.728 — 1.227 (0.390-3.858)
84 Weighted mode 0.820 —e8— 0.908 (0.395-2.083)
Vitamin B12 100 MR Egger 0.605 —i— 0.819 (D.386—1.740)
100 Weighted median 0.901 —— 1.029 (0.654-1.619)
100 Inverse variance weighted 0.585 H— 1.092 (0.795-1.501)
100 Simple mode 0.859 —— 1.115(0.335-3.713)
100 Weighted mode 0734 —t 1.204 (0.414-3.502)
Witamin C S0 MR Egger 0.333 =T 0.679 (0.311-1.482)
90 Weighted median 0670 —— 0.900 (0.554—1.462)
90 Inverse variance weighted 0279 Ll 0.830 (D.592-1.163)
90 Simple mode 0.744 —— 1.226 (0.361-4.166)
90 Weighted mode 0.752 —_—— 1.193 (D 400-3.556)
Vitamin D &4 MR Egger 0.973 —— 0.984 (0.377-2.563)
B4 Weighted median 0.018 H— 0.528 (0.312-0.595)
84 Inverse variance weighted <0.001 HiH 0532 (0.371-0.761)
B4 Simple mode 0419 — 0.605 (0.180-2.034)
B4 Weighted mode 0.335 L 0.555 (D.169-1.824)
Vitamin E B9 MR Egger 0923 —_— 1.037 (0.500-2.152)
89 Weighted median 0.794 —a— 0.932 (D.548—1.584)
89 Inverse variance weighted 0.748 i 0.946 (0.672-1.331)
1] Simple mode 0.364 - 0.542 (0.146-2.018)
89 W eighted mode 0.510 —t 0.747 (0.315-1.771)

| e e |
0051152253

Fig.2 Association of genetic predisposition to micronutrients with the risk of Cirrhosis. Forest plots of
univariable Mendelian randomization (MR) estimates between circulating micronutrients levels and
risk of liver cirrhosis. The odds ratio (OR) was estimated using inverse variance weighting (IVW). P-val-
ues that are statistically significant (P<0.05) are bolded. CI, confidence interval; SNP, single nucleotide
polymorphisms.
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Fig.3 The p-value of genetic predisposition to micro-
nutrients with the risk of Cirrhosis. The circos plot of
p-value of Mendelian randomization (MR) estimates
between circulating micronutrients levels and cirrho-
sis risk in GWAS. GWAS, Genome-wide association;

IVW, inverse variance weighted.
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Fig.4 Causal association of genetic predisposition to vitamin D with the risk of liver cirrhosis. (A) Forest plots of
Mendelian randomization (MR) estimates between circulating vitamin D levels and liver cirrhosis risk; (B) Leave-one-
out sensitive analysis demonstrated that the MR estimates remain highly reliable even after removing each individual
single nucleotide polymorphism (SNP); (C) Funnel plot of MR analysis indicates that there is no systematic
relationship between the study effects and their precision; (D) Scatter plot of MR analysis for vitamin D on genetic

susceptibility to liver cirrhosis.
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Exposure p OR(95%Cl)
Alcohol 0.077 r:—) 204.942(0.558-75290.905)
Chronic hepatitis Binfection 0.937 I:l 0.997 (0.922-1.077)
Nonalcoholic fatty liverdisease 0.402 I-i-o—l 1.124 (0.856-1.476)
Primary biliary cholangitis 0.321 Iﬁ 1.030(0.972-1.092)
Primary sclerosing cholangitis 0.014 If 1 1.120(1.023-1.227)
VitaminA 0.076 O—i—) 0.000(0.000-3.385)
VitaminD 0.035 = —|: 0.390(0.162-0.935)
T T T 1
0051 1.5

Fig.5 Multivariable Mendelian randomization (MVMR) analysis for the associations of circulating vitamin D levels with the

risk of liver cirrhosis. MVMR analysis for the associations of circulating vitamin D and confounders with the risk of liver cirrho-

sis. P-values that are statistically significant (P<0.05) are bolded. CI, confidence interval; OR, odds ratio.
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