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i ALY (thyroid peroxidase antibody, TPOAb) FURMUS, —FH MK EE (OR=1.75, 95%CI 1.00~3.06,
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Correlation between blood lipids and risk of thyroid nodules in euthyroid women

LILu', ZHANG Qianyue’, GENG Houfa’, ZENG Fangfang', SONG Huaidong’
1. Department of Endocrinology and Metabolism, Huashan Hospital, Fudan University, Shanghai 200040, China
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Xuzhou 221009, Jiangsu, China
[ Abstract] Objective To explore the correlation and dose-response relationship between blood lipid parameters and the
risk of thyroid nodules (TNs) in euthyroid women, providing references for disease prevention. Methods A case-control study was
conducted, including 1 412 euthyroid women (701 in the case group and 711 in the control group). Crude and multivariable logistic
regression models were used to assess the association between blood lipid parameters and the risk of TNs, and restricted cubic spline
regression was applied to explore the dose-response relationship. Results Compared with women in the lowest quartile of serum
triglyceride (TG; Q1, TG=0.92 mmol/L), the risk of TNs was 45% (OR=1.45, 95%CI 1.06-1.98) higher for those in Q2 (TG 0.93-
1.24 mmol/L), 101% (OR=2.01, 95%CI 1.47-2.77) higher for those in Q3 (TG 1.25-1.81 mmol/L), and 67% (OR=1.67, 95%CI
1.19-2.33) higher for those in Q4 (TG>1.81 mmol/L) after adjusting for age, body mass index (BMI) and education. For each unit
increase in log,, TG, the risk increased by 98% (OR=1.98, 95%CI 1.14-3.45). Moreover, the correlation remained statistically
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significant even after further adjustment for thyroglobulin antibody (TGADb), thyroid peroxidase antibody (TPOADb) and urinary
iodine (OR=1.75, 95%CI 1.00-3.06, P<<0.05). However, correlations of total cholesterol (TC), high-density lipoprotein cholesterol
(HDL-C) and low-density lipoprotein cholesterol (LDL-C) with the risk of TNs were not statistically significant. Restricted cubic

spline regression analysis further demonstrated the non-linear dose-response relationship of TG levels with the risk of TNs.

Specifically, the risk of TNs increased in a monotonic manner at lower TG concentrations (<<1.23 mmol/L), but appeared to plateau

or even slightly decrease at higher levels of TG (=1.23 mmol/L). Conclusions Among euthyroid women, higher serum TG level is

associated with risk of TNs, and this correlation is non-linear.

[ Key Words] thyroid nodule; blood lipid; triglyceride; dose-response relationship; case-control study
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Table 1 Comparison of baseline data between the two groups

Index Total Control group Case group P
(N=1412) (n=711) (n=701)

Agelyear 44.44+12.97 41.69+11.93 47.22+13.38 <<0.001
BMI/(kgem ™) 22.59+3.00 22.25+2.98 22.94+2.99 <0.001
Current smoking n(%) 0.427

No 817(57.9) 401(56.4) 416(59.3)

Live with smoker 573(40.6) 297(41.8) 276(39.4)

Yes 22(1.6) 13(1.8) 9(1.3)
Education 1(%) <<0.001

Below bachelor’s degree 919(65.1) 430(60.5) 489(69.8)

Bachelor’s degree or higher 493(34.9) 281(39.5) 212(30.2)
FT3/(pgemL ") 3.39(3.13, 3.68) 3.44(3.21, 3.70) 3.34(3.04, 3.66) <0.001
FT4/(ng+dL™") 0.82(0.75, 0.90) 0.81(0.73, 0.87) 0.84(0.77, 0.93) <<0.001
TSH/(uIUsmL ") 2.37(1.61, 3.41) 2.43(1.68, 3.50) 2.33(1.55, 3.33) 0.125
TGAb/(IUsmL™") 13.20(10.00, 226.23)  12.28(10.00, 198.80)  14.14(10.00, 276.20) 0.060
TPOAb/(IUsmL™") 1.90(0.73, 45.80) 1.80(0.70, 28.20) 2.10(0.80, 92.55) 0.036
Volume of the largest nodule/mL 0.12(0.06, 0.28) 0.12(0.06, 0.28)
Maximum diameter of the largest nodule/mm 5.90(4.00, 9.10) 5.90(4.00, 9.10)
Structure of the largest nodule n(%)

Solid 440(31.2) 440(62.8)

Cystic 180(12.7) 180(25.7)

Mixed 81(5.7) 81(11.5)
Calcification n(%)

Absent 661(46.8) 661(94.3)

Present 40(2.8) 40(5.7)
Urinary iodine/(ugeL ") 88.90(46.20, 161.70)  85.10(44.50, 155.10)  91.40(50.03, 169.78) 0.041
TC/(mmolsL™") 5.41(4.68, 6.25) 5.34(4.68, 6.17) 5.49(4.70, 6.40) 0.011
HDL-C/(mmolsL™") 1.60(1.35, 1.90) 1.62(1.36, 1.94) 1.57(1.33, 1.87) 0.020
LDL-C/(mmolsL™") 3.41(2.88,4.14) 3.34(2.84,3.99) 3.49(2.91, 4.29) 0.005
TG/(mmol-L ™) 1.24(0.92, 1.81) 1.13(0.86, 1.69) 1.37(1.00, 1.96) <<0.001

BMI: body mass index; FT3: free triiodothyronine; FT4: free thyroxine; TSH: thyroid stimulating hormone; TGAb:
thyroglobulin antibody; TPOADb: thyroid peroxidase antibody; TC: total cholesterol; HDL-C: high-density lipoprotein cholesterol;
LDL-C: low-density lipoprotein cholesterol; TG: triglyceride.

24 i TG KF L TR L3 R 7 -0 BMI. Z#HERERE (Pyyn=0.008) , HE—3
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Table 2 Logistic regression analysis of relationships between blood lipid parameters and thyroid nodules

n(%) Model 1 Model 2 Model 3

TC/(mmol-L™")

Q1 (<4.68) 174(49.15) 1.00 1.00 1.00

Q2 (4.69-5.41) 159(45.04) 0.85(0.63-1.14) 0.78(0.57-1.06) 0.82(0.60-1.12)

Q3 (5.42-6.24) 177(50.00) 1.03(0.77-1.39) 0.83(0.61-1.13) 0.87(0.64-1.19)

Q4 (>6.24) 191(54.42) 1.24(0.92-1.66) 0.84(0.61-1.16) 0.84(0.61-1.17)
Each uint of log,, TC increases 4.07(1.37-12.10)" 0.88(0.27-2.89) 0.90(0.27-3.02)

P for trend test 0.012 0.828 0.863
HDL-C/(mmolsL™")

Q1 (<1.35) 195(53.57) 1.00 1.00 1.00

Q2 (1.36-1.60) 181(50.70) 0.89(0.67-1.19) 0.89(0.66-1.21) 0.93(0.69-1.26)

Q3 (1.61-1.90) 173(50.15) 0.87(0.65-1.17) 0.85(0.62-1.15) 0.86(0.63-1.17)

Q4 (>1.90) 152(43.93) 0.68(0.51-0.91)" 0.70(0.51-0.96) " 0.71(0.51-0.97) "
Each uint of log ;HDL-C increases 0.32(0.13-0.83)" 0.35(0.13-0.95)" 0.37(0.13-1.01)

P for trend test 0.018 0.039 0.052
LDL-C/(mmol-L™")

Q1 (<2.88) 166(46.50) 1.00 1.00 1.00

Q2 (2.89-3.41) 163(46.44) 1.00(0.74-1.34) 0.92(0.68-1.24) 0.97(0.72-1.32)

Q3 (3.42-4.14) 169(47.88) 1.06(0.79-1.42) 0.89(0.65-1.21) 0.92(0.68-1.25)

Q4 (>4.14) 203(57.83) 1.58(1.17-2.12) 1.11(0.81-1.53) 1.14(0.83-1.57)
Each uint of log, LDL-C increases 3.58(1.58-8.11) " 1.28(0.53-3.07) 1.29(0.53-3.13)

P for trend test 0.002 0.579 0.574
TG/(mmoleL™")

Q1 (<0.92) 128(34.97) 1.00 1.00 1.00

Q2 (0.93-1.24) 163(47.94) 1.71(1.27-2.32) 1.45(1.06-1.98)" 1.47(1.07-2.01)°

Q3 (1.25-1.81) 208(58.76) 2.65(1.96-3.58) " 2.01(1.47-2.771)7 2.01(1.46-2.77)

Q4 (>1.81) 202(57.39) 2.50(1.85-3.38) " 1.67(1.19-2.33) 1.56(1.11-2.19)°
Each uint of log,, TG increases 4.20(2.58-6.83)"" 1.98(1.14-3.45)" 1.75(1.00-3.06) "

P for trend test <<0.001 0.015 0.048

Model 1: unadjusted; Model 2: adjusted for age, education, and BMI; Model 3: adjusted for age, education, BMI, TGAb,
TPOAD, and urinary iodine. TC: total cholesterol; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein

cholesterol; TG: triglyceride. "P<<0.05, “"P<<0.01.
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Figure 1 Trend test between serum triglyceride levels and thyroid nodule characteristics

Participants were stratified into quartiles based on serum triglyceride (TG) levels. Q1: TG=0.92 mmol/L; Q2: TG 0.93-1.24

mmol/L; Q3: TG 1.25-1.81 mmol/L; Q4: TG>1.81 mmol/L. In case of multiple nodules, volume, maximum diameter, and structure

are given only for the largest nodule.

P 1inear<0.001 P ontinea=0-008 Pontinea=0.013

25 2.0 2.0
g 20 g15 O 15
X 1.5 X X
R S S B0 F-mmm oo
& & &
o 05 o 05 505

0 0510 1520253035 ® 0 05 1.0 152025 3.0 3_5 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 ©

Serum triglyceride/(mmol-L™")

Serum triglyceride/(mmol-L™")

Serum triglyceride/(mmol-L™")

B2 REMEIFHEFERSHIMNE =B HmAK TS FRRET BRXEAEXE

Figure 2 Restricted cubic spline model analysis of the association between serum triglyceride and thyroid nodule risk

The restricted cubic spline regression model with four knots located at the 5th, 35th, 65th, and 95th percentiles of serum

triglyceride (0.64, 1.05, 1.53, and 3.45 mmol/L) is used to estimate the dose-response relationship between serum triglyceride and the

risk of thyroid nodules. OR (solid line) and 95%CI (shaded areas) are estimated using the median serum triglyceride concentration as

the reference value (1.23 mmol/L). The horizontal dashed line represents the reference OR of 1.0. A: unadjusted; B: adjusted for age,
education, and BMI; C: adjusted for age, education, BMI, TGAb, TPOAD, and urinary iodine.
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