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Factor missing (%) IR Non-IR

N 1908 5725
Age, year 51.00 (19.00) 48.00 (22.00) <0.01
Gender <0.01

Male 981 (51.42%) 2545 (44.45%)

Female 927 (48.58%) 3180 (55.55%)
Province <0.01

Liaoning 232 (12.16%) 472 (8.24%)

Heilongjiang 198 (10.38%) 605 (10.57%)

Jiangsu 215 (11.27%) 771 (13.47%)

Shandong 173 (9.07%) 609 (10.64%)

Henan 198 (10.38%) 654 (11.42%)

Hubei 206 (10.80%) 613 (10.71%)

Hunan 324 (16.98%) 664 (11.60%)

Guangxi 183 (9.59%) 818 (14.29%)

Guizhou 179 (9.38%) 519 (9.07%)
Educational level 10(0.13%) 025

None 418 (21.91%) 1323 (23.15%)

Primary school 374 (19.60%) 1095 (19.16%)

Lower middle school 617 (32.34%) 1957 (34.24%)

Upper middle school 244 (12.79%) 665 (11.64%)

Technical or vocational school 150 (7.86%) 394 (6.89%)

University or college 105 (5.50%) 279 (4.88%)

Master or higher 0 (0.00%) 2 (0.03%)
Height, cm 97(1.27%) 161.80 (13.20) ‘ 160.40 (12.00) <0.01
Weight, kg 131(1.72%) 64.50 (15.30) 57.60 (13.70) <0.01
SBP, mmHg 84(1.10%) 124.00 (24.00) 120.00 (20.00) <001
DBP, mmHg 85(1.11%) 80.00 (14.00) 80.00 (16.00) <001
BMLI, kg/m? 140(1.83%) 24.60 (4.45) 2227 (4.19) <001
Total calorie intake, kcal 2096.83 (820.51) 2076.05 (836.01) 0.72
Current smoker 212(2.78%) 593 (32.05%) 1537 (27.59%) <0.01
Current drinker 49(0.64%) 467 (24.60%) 1091 (19.19%) <0.01
Hypertension 9(0.12%) 327 (17.16%) 512 (8.95%) <001
Stroke 6(0.08%) 30 (1.57%) 57 (1.00%) 0.04
MI 6(0.08%) 22 (1.15%) 39 (0.68%) 0.05
Urea, mmol/L 5.38 (1.83) 521 (1.96) <0.01
Uric acid, mg/dL 348.00 (129.00) 274.00 (109.00) <0.01
Apo Al g/L 1.07 (0.35) 111 (0.34) <0.01
Apo B, g/L 1.02 (0.36) 0.82 (0.31) <001
Lp(a), mg/dL 69.00 (111.00) 83.00 (133.00) <0.01
Creatinine, tmol/L 87.00 (20.00) $3.00 (20.00) <001
HDL-c, mmol/L 1.19 (0.40) 1.46 (0.46) <0.01
LDL-¢, mmol/L 1(0.01%) 298 (1.33) 2.85 (1.11) <0.01
Magnesium, mmol/L 0.95 (0.11) 0.93 (0.10) <0.01
Ferritin, ng/mL 5(0.07%) 108.84 (138.14) 67.75 (90.47) <001
Insulin, ulU/mL 12(0.16%) 12,92 (10.30) 9.43 (6.24) <001
‘WBC, 1079/L 16(0.21%) 6.30 (2.12) 5.90 (2.06) <0.01
RBC, 10712/L 54(0.71%) 4.73 (0.77) 4.60 (0.77) <0.01
Platelet, 10A9/L 21(0.28%) 213.00 (84.00) 211.00 (84.00) 0.38
Hemoglobin, g/L 145.00 (25.00) 139.00 (25.00) <001
HbAIlc, % 5.50 (0.50) 5.40 (0.50) <001
TP, g/L 77.30 (7.10) 77.00 (6.60) 0.01
Albumin, g/L 48.00 (4.15) 47.00 (4.20) <001
Glucose, mmol/L 5.39 (0.83) 4.94 (0.72) <0.01
Triglycerides, mmol/L 2.59 (1.19) 1.01 (0.58) <0.01
TC, mmol/L 5.17 (1.35) 4.59 (1.20) <001
ALT, U/L 1(0.01%) 23.00 (17.00) 17.00 (11.00) <001
Transferrin, g/L 5(0.07%) 295.00 (69.00) 277.00 (66.00) <0.01
TyG index 4,99 (0.25) 4.49 (0.31) <0.01

SBP, systolic pressure; DBP, diastolic pressure; BMI, body mass index; MI, myocardial infarction; Apo AL, apolipoprotein Al; Apo B, apolipoprotein B; Lp(a), lipoprotein (a); HDL-c, high-
density lipoprotein cholesterol; LDL-c, low-density lipoprotein cholesterol; WBC, white blood cell; RBC, red blood cell; TC, total cholesterol; ALT, alanine aminotransferase.





OPS/images/fendo.2023.1234140/table2.jpg
Crude Partially Fully

IR/non-IR
OR (95%Cl) OR (95%Cl) OR (95%Cl)
Total 1908/5725 0.94(0.91-0.97) <0.01 0.94(0.91-0.97) <0.01 0.95(0.92-0.98) <0.01
Men 981/2545 0.90(0.86-0.95) <0.01 0.91(0.87-0.95) <0.01 0.94(0.89-0.99) ‘ 001
‘Women 927/3180 0.98(0.94-1.02) 0.25 0.96(0.92-1.00) 0.06 0.96(0.92-1.01) ‘ 0.09

Crude, no adjustment of any risk factor; partially, adjusted for age, gender, and province; fully, adjusted for age, gender, province, BMI, educational level, smoking, alcohol consumption, total
calorie intake, MI, stroke, hypertension, LDL-c, HbAlc, and insulin. Abbreviations as in
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Individuals who participated in the
China Health and Nutrition Survey

with blood assay results (N=9549)

Excluded (N=848)
4 Younger than 18 years old (n=848)

Participants
(N=8701)

aged 18 or older

Excluded (N=1068)
+ Diagnosed with diabetes (n=252)

+ Unknown diagnosis of diabetes (n=47)

+ HbAlc level > 6.5% (n=319)

4 Blood glucose level > 126.0mg/dL (n=450)
Data for final analysis (N=7633)

» IR, n=1908

» non-IR, n=5725
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Total estrogens
Hydroxylation pathway
16-pathway
2- pathway
4-pathway
Total conjugated estrogens
Total methylated estrogens
Metabolic pathway ratios
Hydroxylation pathway: Total estrogens
16- pathway: Total estrogens
2- pathway: Total estrogens
4- pathway: Total estrogens
Methylated estrogens: Total estrogens
Methylated estrogens: Hydroxylation pathway
2- Methylated: 2- pathway
4- Methylation: 4-pathway

Conjugation: Total estrogens

EC, fold change.

88.31 (74.24-106.84)
33.80 (27.24-43.69)
31.25 (23.42-41.84)
1.76 (1.20-3.45)
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Characteristic OR (95%Cl) Prend

Quartile 1 Quartile 2 Quartile 3 Quartile 4
160HE1 <0.309 0.310-0.404 0.405-0.560 20.561
Crude OR 1.00 (reference) 0.67 (0.10-4.34) 6.25 (1.52-25.66) 47.92 (9.67-237.45) <0.001
Adjusted OR* 1.00 (reference) 0.68 (0.06-3.48) 6.89 (1.42-33.30) » 7222 (11.27-462.71) <0.001
E1-G/S <9.510 ‘ 9.511-12.779 12.780-15.338 215.339
Crude OR 1.00 (reference) 1.05 (0.29-3.77) 237 (0.73-7.71) 6.23 (1.89-20.57) <0.01
Adjusted OR* 1.00 (reference) 1.14 (0.30-4.36) 1.66 (0.45-6.11) 6.28 (1.74-22.71) <0.05
2-pathway: total <0.012 0.013-0.02 0.021-0.032 20.033
Crude OR 1.00 (reference) 1.67 (0.57-4.84) 0.53 (0.18-1.62) 0.30 (0.09-1.03) <0.05
Adjusted OR* 1.00 (reference) 2.80 (0.86-9.12) I 1.02 (0.27-3.83) [ 0.65 (0.17-2.52) 0.108

*Conditional logistic regression (matching variables: age, BMI and triglycerides). OR, odds ratio.
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Control (n=70)
Age (year) 305 (28.5-34.5) 29 (27-32)
Pre-pregnancy weight (kg) 60.7 £9.9 57.8 +10.6
Pre-pregnancy BMI (kg/m2) 237 +38 222+37
Pregnancy weight (kg) 69.62 + 10.46 66.34 £ 9.56
Pregnancy BMI (kg/m2) 2701 +£3.74* 25.55 + 3.15
SBP (mmHg) 1162 + 7.4 113.1 + 8.8
DBP (mmHg) 738 £ 6.4 70.9 £ 8.5
ALT(IU/L) 16.95 (10.95-24.54) 18.65 (11.2-29.6)
AST(IU/L) 16.7 (14.1-20.67) 19 (14.3-23.2)
GGT(IU/L) 17.15 (10.75-24.87) 13.95 (11.3-18.1)
TG(mmol/L) 247 (1.93-3.35)** 1.85 (1.65-2.29)
TC(mmol/L) 569 + 114 5.58 +0.97
HDL(mmol/L) 1.96 (1.63-2.3)* 2.12 (1.89-2.5)
LDL(mmol/L) 2.70 (2.32-3.34) 3.00 (2.46-3.43)
FPG (mmol/L) 4.67 (4.31-5.30)** | 4.13 (4.12-4.56)
1hPG (mmol/L) 10.4 (9.55-10.77)** 7.6 (6.6-8.3)
2hPG (mmol/L) 8.5 (7.2-9.37)* 6.15 (5.6-7)

‘The normality of values was analyzed by Shapiro-Wilk test. Values with normal distribution were expressed as Mean + SD. Values with non-normality were expressed as median and interquartile
range (Q1~Q3). BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; FPG: fasting plasma glucose; 1hPG:1-hour plasma glucose; 2hPG:2-hour plasma glucose.

Pregnancy weight was measured at 24-28 gestational weeks.
* p <0.05, ** p <0.01, compared with control group.
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Control (n=70) Tre FC
Corticosteroids
ALD 0.28 (0.15-0.40) 0.38 (0.20-0.53) 1 1.36 <0.05
CORT 6.39 (3.98-8.25) 7.53 (5.00-10.72) 1 118 <0.05
F 212.36 (177.95-266.30) 253.48 (213.61-290.24) 1 119 <0.01
Progestins
P4 52.58 (44.26-63.26) 66.99 (49.68-86.88) 1 127 <0.001
17-OHP4 219 (1.89-2.63) 3.50 (2.07-3.02) 1 1.60 <0.05
Androgens
T 0.77 (0.54-1.18) 0.90 (0.53-1.23) - - 0.73
AD 1.60 (1.14-2.34) 1.87 (1.26-2.48) - - 0.445
DHT 0.19 (0.14-0.22) 0.17 (0.13-0.24) - - 0.504
DHEA 1.15 (0.79-1.61) 1.03 (0.73-1.64) - = 0.543
DHEAS 1180.21 (864.60-1631.76) 1297.71 (835.10-1645.34) - - 0.931
Estrogens
Parent estrogens and -G/S metabolites
El 1.52 (0.83-2.42) 1.82 (1.32-2.95) 1 1.20 <0.05
E1-G/S 11.82 (9.11-13.83) 14.43 (12.34-16.62) 1 122 <0.001
E2 6.55 (5.39-7.78) 8.91 (6.55-11.58) 1 1.36 <0.001
E2-G/S 0.00 (0.00-0.00) 0.00 (0.00-0.00) = =
16-Hydroxylation pathway estrogens and -G/S metabolites
E3 3.54 (2.89-4.36) 5.99 (4.26-7.77) i 2 1.69 <0.001
E3-G/S 15.87 (10.69-21.39) 24.94 (15.96-37.42) P 1.57 <0.001
160HEL 0.35 (0.28-0.41) 0.58 (0.47-0.71) 1 1.66 <0.001
160HE1-G/S 978 (7.77-14.19) 17.48 (12.89-26.45) t 179 <0.001
16EpiE3 0.064 (0.052-0.077) 0.100 (0.082-0.134) 1 1.56 <0.001
16EpiE3-G/S 0.43 (0.32-0.60) 0.61 (0.49-0.96) 1 142 <0.001
17EpiE3 0.030 (0.025-0.037) 0.044 (0.03-0.053) 1 147 <0.001
17EpiE3-G/S 0.18 (0.10-0.40) 0.28 (0.13-0.48) - - 0.09
2-Hydroxylation pathway estrogens, methylated and -G/S metabolites
20HE1 0.0032 (0.0024-0.0043) 0.0051 (0.0033-0.0067) 1 1.59 [ <0.01
20HE1-G/S 051 (0.37-0.88) 0.49 (0.25-0.67) - - 0.297
20HE2 0.0041 (0.0032-0.0052) 0.0064 (0.0043-0.0083) 1 1.56 <0.001
20HE2-G/S 0.030 (0.017-0.071) 0.026 (0.016-0.047) - - 0.359
2MeOE1 048 (0.28-1.42) 0.50 (0.34-0.90) - - 0.943
2MeOE1-G/S 0.00 (0.00-0.02) 0.00 (0.00-0.006) - -
2MeOE2 0.58 (0.39-0.95) 0.80 (0.59-1.44) 1 1.38 <0.01
2MeOE2-G/S 0.00 (0.00-0.00) 0.00 (0.00-0.00) - -
4-Hydroxylation pathway estrogens, methylated and -G/S metabolites
40HEL 0.0024 (0.00170-0.0028) 0.0033 (0.0022-0.0042) 1 1.38 <0.01
40HEL-G/S 0.0121 (0.0059-0.0201) 0.0132 (0.0081-0.0276) - - 0.275
4MeOE1 0.0017 (0.0016-0.0018) 0.0016 (0.001-0.0018) - - 0.08
4MeOE1-G/S 0.0064 (0.0042-0.0092) 0.0072 (0.0061-0.0086) - - 0.134
4MeOE2 0.00 (0.00-0.00) 0.00 (0.00-0.00) - -
4MeOE2-G/S 0.0082 (0.0056-0.0126) 0.0086 (0.0067-0.0117) - - 0.765

FC, fold change.
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plotype Cases (freq) Control s(freq) 95% ClI ) P
TIT 45 (0231) 16 (0.19) 1 (ref)

GIT 64 (0.329) 24 (0.285) 0.948 (0.453-1.984) 0.888
TGT 25 (0.128) 21 (0.25) 0.423 (0.188-0.955) 0.038
TTA 58 (0.298) 23 (0.273) 0.897 (0.425-1.893) 0.775

Bold values indicate the P < 0.05.
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Genetic Case (freq) Controls (freq)  Crude OR (95 Crude Adjusted OR (95 Adjusted

Models (n=192) (n=304) % Cl) P % Cl) 2

151781735 = Codominant model

T 81 (0.421) 128 (0.421) 1 (ref) 1 (ref)

TG 83 (0.432) 135 (0.444) 0.972 (0.658-1.435) 0.885 0.988 (0.659-1.482) 0.955
GG 28 (0.145) 41 (0.134) 1.079 (0.619-1.880) 0.788 1.084 (0.609-1.929) 0.783
Aelle model

T 245 (0.638) 391 (0.643) 1 (ref) 1 (ref)

G 139 (0.361) 217 (0.356) 1.022 (0.783-1.334) 0.871 1.029 (0.781-1.355) 0.840

Dominant Model

TT 81 (0.421) 128 (0.421) 1 (ref) 1 (ref)

GG+TG 111 (0.579) 176 (0.579) 0.997 (0.6917-1.437) 0.986 1.011 (0.692-1.478) 0.955
Recessive Model

TG+TT 164 (0.855) 263 (0.866) 1(ref) 1(ref)

GG 28 (0.145) 41 (0.134) 1.095 (0.652-1.840) 0.731 1.091 (0.636-1.869) 0.752
Overdominant model

TT+GG 109 (0.568) 169 (0.556) 1 (ref) 1 (ref)

TG 83 (0.432) 135 (0.444) 0.953 (0.662-1.372) 0.797 0.969 (0.663-1.415) 0.870

rsd746 Codominant model

TT 145 (0.755) 215 (0.707) 1(ref) 1(ref)

G 41 (0.213) 84 (0.276) 0724 (0471-1.111) 0.139 0.709 (0.455-1.105) 0128
GG 6 (0.031) 5 (0.016) 1.779 (0.533-5.939) 0349 1.830 (0.511-6.551) 0353
Aelle model

T 331 (0.861) 514 (0.845) 1 (ref) 1 (ref)

G 53 (0.138) 94 (0.154) 0.876 (0.608-1.260) 0474 0.863 (0.592-1.258) 0444

Dominant Model
T 145 (0.755) 215 (0.707) 1(ref) 1(ref)

GG+TG 47 (0.245) 89 (0.293) 0.783 (0.519-1.182) 0.244 0.768 (0.501-1.177) 0.225

Recessive Model

TG+TT 186 (0.969) 299 (0.984) 1 (ref) 1 (ref)

GG 6 (0.031) 5(0.016) 1.929 (0.581-6.410) 0.284 1.992 (0.559-7.094) 0.288
Overdominant model

TT+GG 151 (0.787) 220 (0.724) 1 (ref) 1 (ref)

TG 41 (0.213) 84 (0.276) 0.711 (0.464-1.090) 0.118 0.696 (0.447-1.083) 0.109

rs1130534 = Codominant model

T 102 (0.531) 171 (0.562) 1 (ref) 1 (ref)

TA 84 (0.437) 108 (0.355) 1.304 (0.895-1.899) 0.167 1310 (0.887-1.935) 0.175
AA 6 (0.031) 25 (0.082) 0.402 (0.160-1.014) 0.053 0.414 (0.161-1.067) 0.068
Aelle model

T 288 (0.75) 450 (0.74) 1 (ref) 1 (ref)

A 96 (0.25) 158 (0.259) 0.949 (0.708-1.273) 0.729 0.958 (0.706-1.299) 0.781

Dominant Model
IT 102 (0.531) 171 (0.562) 1 (ref) 1 (ref)

AA+TA 90 (0.469) 133 (0.438) 1.134 (0.789-1.631) 0.496 1.145 (0.786-1.670) 0480
Recessive Model

TA+TT 186 (0.969) 279 (0.918) 1 (ref) 1 (ref)

AA 6 (0.031) 25 (0.082) 0.360 (0.145-0.894) 0.028 0369 (0.145-0.935) 0.036
Overdominant model

TT+AA 108 (0.563) 196 (0.645) 1 (ref) 1 (ref)

TA 84 (0.437) 108 (0.355) 1.412 (0.976-2.042) 0.067 1.417 (0.966-2.078) 0.074

Adjusted P value calculated by logistic regression with adjustment for age, pre-BMI, SBP, DBP and parity, bold values indicate the P < 0.05.
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Genetic Cases (freq) Controls (freq)  Crude OR (95 Crude @ Adjusted OR (95 Adjusted

Models (n=97) (n=42) % Cl) P % Cl) 2

151781735  Codominant model

TT 41 (0.422) 19 (0.452) 1 (ref) 1 (ref)
TG 46 (0.474) 22 (0.523) 0.969 (0.460-2.040) 0.934 0.758 (0.340-1.690) 0.498
GG 10 (0.103) 1(0.023) 4.634 (0.553-38.855) 0.158 4.725 (0.545-40.937) 0.159

Aelle model

T 128 (0.659) 60 (0.714) 1 (ref) 1 (ref)

G 66 (0.34) 24 (0.285) 1.289 (0.737-2.254) 0.373 1.183 (0.658-2.127) 0.575
Dominant Model

TT 41 (0.422) 19 (0.452) 1 (ref) 1 (ref)

GG+TG 56 (0.578) 23 (0.548) 1.128 (0.544-2.339) 0.746 0.934 (0.431-2.026) 0.863
Recessive Model

TG+TT 87 (0.897) 41 (0.977) 1 (ref) 1 (ref)

GG 10 (0.103) 1(0.023) 4.713 (0.584-38.059) 0.146 5.429 (0.653-45.173) 0.118

Overdominant model

TT+GG 51 (0.526) 20 (0.477) 1 (ref) 1 (ref)

TG 46 (0.474) 22 (0.523) 0.820 (0.397-1.693) 0.591 0.634 (0.290-1.386) 0.254
rsd746 Codominant model

TT 73 (0.752) 26 (0.619) 1 (ref) 1 (ref)

G 22 (0.226) 11 (0.261) 0.712 (0.304-1.668) 0435 0.830 (0.336-2.051) 0.687
GG 2(0.02) 5(0.119) 0.142 (0.026-0.780) 0.025 0.186 (0.031-1.094) 0.063
Aelle model

i 168 (0.865) 63 (0.75) 1 (ref) 1 (ref)

G 26 (0.134) 21(0.25) 0.464 (0.244-0.884) 0.020 0.543 (0.276-1.072) 0.078
Dominant Model ‘

TT 73 (0.752) 26 (0.619) 1 (ref) 1 (ref)

GG+TG 24 (0.248) 16 (0.381) 0.534 (0.246-1.160) 0.113 0.627 (0.276-1.425) 0.265
Recessive Model

TG+TT 95 (0.98) 37 (0.881) 1 (ref) 1 (ref)

GG 2(0.02) 5(0.119) 0.156 (0.029-0.839) 0.030 0.194 (0.033-1.129) 0.068
Overdominant model

TT+GG 75 (0.774) 31 (0.739) 1 (ref) 1 (ref)

TG 22 (0.226) 11 (0.261) 0.827 (0.358-1.907) 0.655 0.934 (0.382-2.286) 0.881

rs1130534  Codominant model

TT 45 (0.463) 25 (0.595) 1 (ref) 1 (ref)

TA 45 (0.463) 11 (0.261) 2.273 (1.000-5.164) 0.050 2211 (0.931-5.250) 0.072
AA 7 (0.072) 6(0.142) 0.648 (0.196-2.141) 0477 0.553 (0.157-1.943) 0.355
Aelle model

T 135 (0.695) 61 (0.726) 1 (ref) 1 (ref)

A 59 (0.304) 23 (0.273) 1.159 (0.656-2.047) 0.611 1.088 (0.601-1.973) 0.780

Dominant Model
TT 45 (0.463) 25 (0.595) 1 (ref) 1 (ref)

AA+TA 52 (0.537) 17 (0.405) 1.699 (0.816-3.541) 0.157 1.590 (0.737-3.433) 0.237

Recessive Model

TA+TT 90 (0.928) 36 (0.858) 1 (ref) 1 (ref)

AA 7 (0.072) 6(0.142) 0.467 (0.147-1.484) 0.197 0.408 (0.120-1.385) 0.150
Overdominant model

TT+AA 52 (0.537) 31 (0.739) 1 (ref) 1 (ref)

TA 45 (0.463) 11 (0.261) 2.439 (1.101-5.402) 0.028 2.424 (1.048-5.607) 0.039

Adjusted P value calculated by logistic regression with adjustment for age and SBP, bold values indicate the P < 0.05.
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KORA F4 study participants (n=3,080)

- Premenopausal women (n=602)
- Women with hysterectomie or bleeding due to hormone

replacement therapy and younger than 60 years (n=188)
- Missing menopausal status (n=4)
- Missing FLI information at baseline (n=47)

\ 4
Cross-sectional analyses (n=2,239)
Missing sex hormones/SHBG at baseline (n=exposure-specific)

Testosterone (n=2,039): men (n=1,358); postmenopausal women (n=681)
Free testosterone (n=1,995): men (n=1,328); postmenopausal women (n=667)
DHEA (n=2,039): men (n=1,358); postmenopausal women (n=681)

DHEAS (n=2,039): men (n=1,358); postmenopausal women (n=681)

DHT (n=2,039): men (n=1,358); postmenopausal women (n=681)

Free DHT (n=1,995): men (n=1,328); postmenopausal women (n=667)
Progesterone (n=2,039): men (n=1,358); postmenopausal women (n=681)
17-OHP (n=2,039): men (n=1,358); postmenopausal women (n=681)

SHBG (n=2,179): men (n=1,417); postmenopausal women (n=762)

- Lost to follow-up in FF4 (n=720)
- Missing FLI information at follow-up (n=14)

Longitudinal analyses at FF4 (n=exposure-specific)
Testosterone (n=1,375): men (n=959); postmenopausal women (n=416)
Free testosterone (n=1,349): men (n=941); postmenopausal women (n=408)
DHEA (n=1,375): men (n=959); postmenopausal women (n=416)
DHEAS (n=1,375): men (n=959); postmenopausal women (n=416)
DHT (n=1,375): men (n=959); postmenopausal women (n=416)
Free DHT (n=1,349): men (n=941); postmenopausal women (n=408)
Progesterone (n=1,375): men (n=959); postmenopausal women (n=416)
17-OHP (n=1,375): men (n=959); postmenopausal women (n=416)
SHBG (n=1,471): men (n=1,003); postmenopausal women (n=468)
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Crude
OR (95%Cl)

Lp (a), mg/dL

<37 reference

3.7-6.5 0.66(0.54-0.82) <0.01
6.5-10.8 0.61(0.49-0.77) <0.01
10.8-21.95 0.60(0.48-0.75) <0.01
22195 0.49(0.39-0.61) <0.01

P<0.01 for trend

Partially
OR (95%Cl)
reference

0.66(0.53-0.82)

0.62(0.50-0.78)

0.61(0.48-0.76)
0.50(0.39-0.63)

P<0.01 for trend

Crude, partially and fully denotes progressive adjustment of ORs for the confounding factors as in

<0.01

<0.01

<0.01

<0.01

Fully

OR (95%ClI)
reference
0.67(0.54-0.85)
0.68(0.54-0.86)
0.69(0.54-0.88)
0.56(0.44-0.72)

P<0.01 for trend

<0.01

<0.01

<0.01

<0.01
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Lp(a) RERI (95%Cl) P Product term OR (95%Cl)

Q4(<21.95mg/dL) 0.19(-0.19~0.58) 032 1.18(0.82~1.70) 036
Q3(<10.8mg/dL) 0.13(-0.28~0.53) 054 1.09(0.76~1.57) 0.62
Q2(<6.5mg/dL) 0.04(-0.39~0.48) 085 1.01(0.71~1.45) 094
QI(<3.7mg/dL) 0.81(0.33~1.28) <001 1.62(1.13~2.30) 0.01

RERI, relative excess risk due to interaction. Adjustment as in Table 2.
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Genetic

Models

Controls
(freq)

502)

Crude OR (95 %

(¢])]

Crude

P

Adjusted oR (95 %

Cl)

Adjusted
P

151781735 Codominant model
T 205 (0.41) 210 (0.418) 1 (ref) 1 (ref)
TG 228 (0.456) 234 (0.466) 0.998 (0.766-1.301) 0.989 0.937 (0.708-1.239) 0.648
GG 67 (0.134) 58 (0.115) 1.183 (0.793-1.767) 0410 1.228 (0.805-1.872) 0.340
Aelle model
T 638 (0.638) 654 (0.651) 1 (ref) 1 (ref)
G 362 (0.362) 350 (0.348) 1.060 (0.883-1.273) 0.531 1.055 (0.870-1.279) 0.589
Dominant Model
TT 205 (0.41) 210 (0.418) 1 (ref) 1 (ref)
GG+TG 295 (0.59) 292 (0.582) 1.035 (0.805-1.331) 0.789 0.993 (0.762-1.294) 0.958
Recessive Model
TG+TT 433 (0.866) 444 (0.885) 1 (ref) 1 (ref)
GG 67 (0.134) 58 (0.115) 1.185 (0.814-1.725) 0377 1.270 (0.855-1.887) 0.236
Overdominant model
TT+GG 272 (0.544) 268 (0.534) 1 (ref) 1 (ref)
TG 228 (0.456) 234 (0.466) 0.960 (0.749-1.231) 0.748 0.894 (0.688-1.162) 0.401
154746 Codominant model
TT 372 (0.744) 350 (0.697) 1 (ref) 1 (ref)
TG 119 (0.238) 143 (0.284) 0.783 (0.590-1.040) 0.091 0.740 (0.548-0.999) 0.049
GG 9 (0.018) 9 (0.017) 0.941 (0.369-2.398) 0.898 0.995 (0.369-2.682) 0.991
Aelle model
T 863 (0.863) 843 (0.839) 1 (ref) 1 (ref)
G 137 (0.137) 161 (0.16) 0.831 (0.649-1.064) 0.142 0.804 (0.619-1.042) 0.100
Dominant Model
T 372 (0.744) 350 (0.697) 1 (ref) 1 (ref)
GG+TG 128 (0.256) 152 (0.303) 0.792 (0.601-1.045) 0.099 0.754(0.563-1.010) 0.059
Recessive Model
TG+TT 491 (0.982) 493 (0.983) 1 (ref) 1 (ref)
GG 9 (0.018) 9 (0.017) 1.004 (0.395-2.551) 0.993 1.073 (0.399-2.884) 0.889
Overdominant model
TT+GG 381 (0.762) 359 (0.716) 1 (ref) 1 (ref)
TG 119 (0.238) 143 (0.284) 0.784 (0.591-1.040) 0.092 0.740 (0.548-0.998) 0.048
151130534 Codominant model
TT 265 (0.53) 284 (0.565) 1 (ref) 1 (ref)
TA 204 (0.408) 177 (0.352) 1.235 (0.951-1.605) 0.114 1.289 (0.978-1.699) 0.072
AA 31 (0.062) 41 (0.081) 0.810 (0.494-1.330) 0.406 0.814 (0.483-1.373) 0.441
Aelle model
T 734 (0.734) 745 (0.742) 1 (ref) 1 (ref)
A 266 (0.266) 259 (0.257) 1.042 (0.854-1.272) 0.683 1.065 (0.863-1.313) 0.558
Dominant Model
TT 265 (0.53) 284 (0.565) 1 (ref) 1 (ref)
AA+TA 235 (0.47) 218 (0.435) 1.155 (0.901-1.482) 0.256 1.198 (0.922-1.558) 0.177
Recessive Model
TA+TT 469 (0.938) 461 (0.919) 1 (ref) 1 (ref)
AA 31 (0.062) 41 (0.081) 0.743 (0.458-1.206) 0.229 0.734 (0.441-1.222) 0.235
Overdominant model
TT+AA 296 (0.592) 325 (0.648) 1 (ref) 1 (ref)
TA 204 (0.408) 177 (0.352) 1.265 (0.980-1.634) 0.071 1.320 (1.008-1.728) 0.044

Adjusted P value calculated by logistic regression with adjustment for age, pre-BMI,

SBP, DBP and parity, bold values indicate the P < 0.05.
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Study

Alhujaily et al. (2022)

Skrha et al. (2014)

Skrha etal (2014)

Sakhi et al. (2013)

Overall (I-squared = 46.9%, p = 0.130)

OR (95% CI)

e 258 (1.48,448)

a8

1.26 (0.78, 2.06)

1.0 (061, 1.94)

1.16 (0.49, 2.74)

1.47 (1.10, 1.96)

%

Weight

2073

3753

29.05

12.69

100.00

Study

Alhujaily et al. (2022)

Skrha et al. (2014)

Skrha etal (2014)

Sakhi et al. (2013)

Overall (I-squared = 0.0%, p = 0.449)

_—

—

OR (95% Cl)

193 (1.15,3.24)

1.20(0.79, 1.82)

116 (0.71,191)

159 (0.78, 3.25)

1.38 (1.07,1.78)

Weight

2020

40.02

28.16

11.62

100.00
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VEELIES Cases (%) ols (%) t/x2 P

Age, year (mean + SD) 3144 29+4 -856 <0.001

<30 2742 26+3 -3.64 <0.001

230 3443 332 -3.14 0.002

pre-BMI, Kg/m2 21.51+3.10 20.53+2.58 -5.42 < 0.001

<185 17.45£0.84 17.60+1.50 0.75 0453

18,5 < BMI < 24 20.96+1.49 20.67+1.41 -263 0.009

224 26.16+2.84 25.83+3.31 -0.60 0.548

SBP, mmHg 11711 11410 -3.53 < 0.001

DBP, mmHg 708 687 -3.23 0.001

FBP, mmol/L 4.82+0.64 4.50+0.31 -9.75 < 0.001

1h-PG, mmol/L 10.17+1.60 7.66+1.27 2622 <0.001

2h-PG, mmol/L 8.91£1.60 6.69+0.99 2585 <0.001

Parity (n) 8.88 0.003
Primipara 210(42) 258(51.4)
Multipara 290(58) 244(48.6)

pre-BMI pre-gestational body mass index, SBP systolic blood pressure, DBP diastolic blood pressure, FBP fasting blood glucose level, 1h-PG 1 hour blood glucose level, 2h-PG 2 hour blood
glucose level, bold values indicate the P < 0.05.
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MAF

SNP Min/Maj
rs1781735 G/IT chr6:38672079 5'-flanking / 0.355 0.839
154746 G/T chr6:38650628 nonsynon_exond p.Glull1Ala 0.149 0.431
rs1130534 AIT chr6:38650588 synon_exond p= (Gly124Gly) 0.261 0.208

HWE Hardy-Weinberg equilibrium, Min minor allele, Maj major allele, MAF frequency of minor allele.
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,456) Postmenopausal women 83)
FLI<30 30 < FLI < 60 FLI > 60 FLI<30 30 < FLI < 60 FLI > 60
(N=264) (N=410) (N=782) (N=278) (N=208) (N=297)
Age (years) 50.6 (13.0) 56.2 (14.1) 58.8 (12.5) <0.001 62.7 (8.6) 67.1(8.2) 66.9 (7.7) < 0.001
BMI (kg/m?) 235 (1.8) 26.0 (1.8) 304 (3.9) <0.001 24.1 (2.4) 27.7 (2.2) 333 (43) < 0.001
Waist Circumference 86.0 (5.5) 94.6 (5.3) 107.1 (10.5) < 0.001 80.2 (6.2) 90.7 (5.0) 103.7 (9.4) < 0.001
(cm)
Smoking <0.001 0.002
never smoker 105 (39.9%) 132 (32.3%) 212 (27.2%) 150 (54.0%) 137 (65.9%) 186 (62.6%)
ex-smoker 98 (37.3%) 179 (43.8%) 436 (55.9%) 84 (30.2%) 51 (24.5%) 92 (31.0%)
smoker 60 (22.8%) 98 (24.0%) 132 (16.9%) 44 (15.8%) 20 (9.6%) 19 (6.4%)
Physically active 164 (62.4%) 243 (59.4%) 371 (47.6%) <0.001 175 (62.9%) 106 (51.0%) 145 (48.8%) 0.002
Alcohol consumption <0.001 0.049
no intake 55 (20.9%) 88 (21.5%) 155 (19.9%) 108 (38.8%) 73 (35.1%) 142 (47.8%)
moderate intake 161 (61.2%) 231 (56.5%) 391 (50.1%) 125 (45.0%) 103 (49.5%) 117 (39.4%)
excessive intake 47 (17.9%) 90 (22.0%) 234 (30.0%) 45 (16.2%) 2 (15.4%) 38 (12.8%)
Systolic blood pressure 119.8 (15.9) 126.9 (16.9) 131.0 (17.5) <0.001 119.0 (19.8) 122.7 (19.3) 125.9 (17.3) <0.001
(mmHg)
Diastolic blood 735 (8.8) 76.4 (9.5) 79.4 (10.4) <0.001 73.1(9.3) 73.2(94) 74.1 (9.3) 0.385
pressure (mmHg)
Hypertension 42 (16.0%) 160 (39.1%) 434 (55.6%) <0.001 83 (29.9%) 104 (50.0%) 199 (67.2%) < 0.001
Total cholesterol 5.1(0.9) 5.5 (0.9) 5.6 (1.1) <0.001 6.0 (0.9) 6.0 (1.0) 60 (1.1) 0.758
(mmol/l)
HDL-C (mmol/l) 1.5 (0.3) 13 (03) 12(0.3) <0.001 1.8 (0.4) 1.6 (0.3) 14 (03) <0.001
LDL-C (mmol/l) 33(08) 3.6 (0.8) 3.6 (09) <0.001 3.6 (0.9) 3.8(0.9) 3.8 (0.9) 0.013
Triglycerides (mmol/l) 0.8 (0.6, 1.1) 12 (09, 1.5) 1.8 (1.3,2.5) <0.001 0.9 (07, 1.1) 1.3 (1.0, 1.6) 16 (1.2,22) < 0.001
ALT (ukat/l) 0.3 (0.3, 0.4) 04 (03, 0.5) 0.5 (0.4,0.7) <0.001 0.3 (0.2, 0.4) 0.3 (0.3, 0.4) 04 (0.3, 0.5) < 0.001
AST (ukat/l) 0.4 (0.4, 0.5) 0.4 (04, 0.5) 0.5 (0.4, 0.6) <0.001 04 (0.3, 0.5) 0.4 (0.3, 0.5) 04 (0.3, 0.5) < 0.001
GGT (U/) 240 (20.0, 310 (25.0, 41.0) 46.0 (34.0, <0.001 21.0 (17.0, 25.5 (20.0, 36.0) 31.0 (24.0, <0.001
29.0) 71.8) 26.0) 48.0)
C-reactive protein (mg/ 0.5 (0.3, 1.1) 0.8 (05, 1.8) 1.5 (0.8, 2.9) 0.008 0.9 (0.5, 1.8) 1.5 (0.9, 3.0) 2.5 (1.4, 4.9) <0.001
I
Diabetes 5 (2.0%) 43 (10.7%) 147 (19.2%) <0.001 8 (2.9%) 19 (9.4%) 79 (26.9%) < 0.001
Antihypertensive 31 (11.8%) 111 (27.1%) 335 (42.8%) <0.001 74 (26.6%) 95 (45.7%) 182 (61.3%) < 0.001
medication
Lipid lowering 16 (6.1%) 53 (12.9%) 143 (18.3%) <0.001 31 (11.2%) 42 (20.2%) 64 (21.5%) 0.002
medication
Thyroid stimulating 1.2 (0.8, 1.8) 1209, 1.8) 1.3 (09, 1.9) 0.328 13 (038, 1.9) 1.1 (06, 1.7) 12(08,1.7) 0.155
hormone (mIU/I)
Serum albumin (g/l) 45.6 (3.4) 453 (32) 453 (3.5) 0.363 44.0 (3.1) 43.6 (3.0) 435 (3.0) 0.102

Values are expressed as the mean (SD) for normally distributed continuous variables or median (interquartile range) for non-normally distributed continuous variables, or n (%) for categorical
variables. P-values were generated by ANOVA for continuous variables and chi-square test for categorical variables. P-values< 0.05 are shown in bold.

Excessive alcohol consumption was defined as men with alcohol intake > 30 g/day and women with alcohol intake > 20 g/day.

ELL, fatty liver index; BMI, body mass index; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; ALT, Alanine Aminotransferase; AST, Aspartate

Aminotransferase; GGT, Gamma-Glutamyl Transferase; SD, standard deviation; ANOVA, analysis of variance.





OPS/images/fendo.2023.1223162/table2.jpg
Men (n=1,456) Postmenopausal women (n=783) Missing

FLI<30 30<FLi<  FLI>60 FLI<30 30<FlLl< FLI>60 P
(N=264) 60 (N=410) (N=782) (N=278) = 60 (N=208) (N=297) value
Testosterone 18.00 (14.47, 15.12 (12.06, 13.41 (10.36, < 0.001 0.66 (0.48, 0.58 (0.40, 0.90) 0.62 (0.43, 0.325 200
(nmol/l) 21.54) 19.17) 16.80) 0.87) 0.94) (8.93%)
Free 208.58 194.17 (157.74, 183.26 <0.001 5.47 (3.54, 5.50 (3.92, 8.38) 7.39 (5.12, < 0.001 244
testosterone (179.71, 239.79) (143.29, 8.10) 10.93) (10.90%)
(pmol/l) 244.65) 218.49)
DHEA (nmol/l) 10.84 (7.52, 9.04 (5.51, 14.55) 7.89 (4.74, <0.001 7.94 (4.58, 6.41 (393,9.11) 621 (4.17, <0.001 200
16.04) 13.13) 11.90) 9.23) (8.93%)
DHEAS (nmol/l) 3776.67 3219.94 (1777.56, 2838.35 <0.001 1638.94 1267.93 (737.68, 1392.92 0.202 200
(2257.44, 5405.83) (1535.46, (940.49, 2120.88) (735.54, (8.93%)
5867.85) 4727.63) 2429.63) 2201.20)
DHT (nmol/l) 1.60 (1.17, 1.36 (1.04, 1.78) 1.09 (0.76, <0.001 021 (0.12, 0.17 (0.09, 0.27) 0.15 (0.09, < 0.001 200
2.08) 1.50) 0.34) 0.24) (8.93%)
free DHT 13.37 (10.47, 1292 (9.72, 11.11 (8.43, <0.001 1.33 (0.65, 1.15 (0.70, 1.95) 1.27 (0.72, 0.399 244
(pmol/l) 17.33) 16.45) 14.38) 2.04) 229) (10.90%)
Progesterone 0.24 (0.15, 0.21(0.11, 0.32) 0.17 (0.09, <0.001 0.12 (0.05, 0.12 (0.03, 0.18) 0.09 (0.04, 0.569 200
(nmol/l) 0.37) 0.29) 0.23) 0.17) (8.93%)
17-OHP (nmol/ 3.19(2.38, 2.92(2.29, 3.80) 247 (178, <0.001 0.80 (051, 079 (0.53, 1.21) 0.79 (0.54, 0.545 200
1 431) 3.50) 1.20) 1.13) (8.93%)
SHBG (nmol/l) 56.00 (41.05, 49.45 (37.77, 4570 (3163, | <0.001  88.50 (65.80, 74.20 (53.70, 5335 (40.08, = <0.001 = 60 (2.68%)
71.75) 67.12) 63.05) 112.55) 96.80) 73.65)
Hormone NA NA NA NA 26 (9.4%) 11 (5.3%) 15 (5.1%) 0.077
replacement
therapy

Values are expressed as the mean (SD) for normally distributed continuous variables or median (interquartile range) for non-normally distributed continuous variables, or n (%) for categorical
variables. P-values were generated by ANOVA for continuous variables and chi-square test for categorical variables. P-values< 0.05 are shown in bold.

ELI, fatty liver index; DHEA, dehydroepiandrosterone; DHEAS, dehydroepiandrosterone-sulfate; DHT, dihydrotestosterone; SHBG, sex hormone-binding globulin; 17-OHP, 170~
hydroxyprogesterone; SD, standard deviation; ANOVA, analysis of variance; NA, not applicable.
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Exposure N VW Weighted median Weighted mode MR-Egger

instruments
B (95% ClI) B (95% CI) P B (95% CI) 2 B (95% ClI) P for
value value pleiotropy
Total Men 104 -0.09 (-0.16, 0.020 -0.05 (-0.13, 0.157 -0.03 (-0.09, 0.343 -0.02 (-0.14, 0.713 0.163
testosterone -0.01) 0.02) 0.03) 0.10)
Women 124 -0.05 (-0.11, 0.121 0.02 (-0.05, 0.529 0.01 (-0.06, 0.800 0.004 (-0.10, | 0.943 0.229
0.01) 0.09) 0.08) 0.11)
Bioavailable Men 57 0.003 (-0.06, 0.927 0.02 (-0.09, 0.733 0.02 (-0.09, 0.677 0.04 (-0.07, 0.496 0.448
testosterone 0.06) 0.12) 0.13) 0.14)
Women 88 0.13 (0.03, 0.012 0.13 (0.02, 0.016 0.11 (0.01, 0.036 0.10 (-0.09, 0.312 0.678
0.23) 0.24) 0.22) 0.28)
Estradiol Men 10 -0.35 (-1.16, 0.400 -0.03 (-0.74, 0.935 0.08 (-0.61, 0.823 175 (-0.19, 0.115 0.053
047) 0.68) 0.77) 3.69)
Progesterone Women 3 0.004 (-0.06, 0.910 -0.02 (-0.09, 0.563 -0.03 (-0.11, 0.531 0.19 (-0.48, 0.678 0.681
0.07) 0.05) 0.05) 0.87)
17-OHP Men 1 0.10 0.051 0.04 (-0.04, 0.290 0.05 (-0.04, 0.351 0.01 (-0.18, 0912 0.404
(-0.0003, 0.12) 0.13) 0.20)
0.20)
Women 2 0.01 (-0.01, 0.247 NA NA NA NA NA NA NA
0.03)
DHEAS Sex- 4 0.01 (-0.16, 0.916 0.03 (-0.11, 0.694 0.07 (-0.05, 0.341 0.26 (0.05, 0.141 0.119
combined 0.18) 0.16) 0.20) 0.47)
SHBG Men 151 -0.19 (-0.33, 0.0074 | -0.09 (-0.22, 0.151 -0.04 (-0.15, 0.422 -0.14 (-0.34, 0.190 0.479
-0.05) 0.03) 0.06) 0.07)
Women 160 -0.36 (-0.61, 0.004 -0.18 (-0.32, 0.008 -0.16 (-0.29, 0.023 -0.14 (-0.53, 0.503 0.150
-0.12) -0.05) -0.02) 0.26)

Mendelian randomization analysis was carried out with the inverse-variance weighted approach as the main analysis, and robust methods such as weighted median, weighted mode and MR-
Egger were carried out as sensitivity analyses. The robust methods allow for certain percentage of invalid (e.g. pleiotropic) instrumental SNPs in the Mendelian randomization analysis, and
provide estimates of causal effect not subject to these violations. A statistically significant IVW result with directionally consistent Mendelian randomization estimates from all three sensitivity
analyses was considered to be a potential causal effect.

P for pleiotropy is the p value to reject the null hypothesis that the intercept term of the MR Egger regression equals to zero. P for pleiotropy < 0.05 indicates the existence of directional pleiotropy.
P<0.0071 (0.05/7) is considered significant with Bonferroni correction for multiple testing and was shown in bold.

SHBG, sex hormone-binding globulin; DHEAS, Dehydroepiandrosterone-sulfate; 17-OHP, 170-hydroxyprogesterone; IVW, inverse-variance weighted; NA, Not applicable.
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