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[Abstract] Objective To investigate the correlation between high-density lipoprotein cholesterol (HDL-C) levels and
the risk of thyroid carcinoma in the population undergoing surgery for thyroid nodules. Methods The clinical data of 3996
patients who underwent thyroid surgery at the First Medical Center of PLA General Hospital from January 2016 to December 2020
were collected for retrospective analysis, 2846(71.2%) were females and 1150(28.8%) were males, including 3414(85.4%) thyroid
carcinoma cases and 582 benign nodules (14.6%). The patients were divided into quintiles groups (Q;-Qs) according to HDL-C level

from low to high. The clinical data characteristics of the five groups were compared, and multivariate logistic regression analysis was
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used to analyze the correlation between HDL-C level and thyroid carcinoma risk. A restricted cubic spline logistic regression model
was established to analyze its dose-response relationship. Results As the level of HDL-C climbed from the first to the fifth quintile
(Qi-Qy), the proportion of women in the study groups increased, whereas the proportions of thyroid carcinoma, body mass index
(BMI), triglyceride levels and fasting blood glucose levels reduced significantly (P<0.05). After adjusting for confounding factors
such as age, gender, BMI, thyroid-stimulating hormone (TSH), thyroid peroxidase antibody (TPOAD), and free triiodothyronine/
free thyroxine (FT;/FT,) levels, the level of HDL-C remained a significant independent factor for thyroid carcinoma (OR=0.52,
95%CI 0.37-0.72, P<0.001). The trend test revealed statistically significant variations (P for trend <0.001). The E-value analysis
indicated E=2.119. Compared with the study population with both TgAb and TPOAb being negative (OR=0.41, 95%CI 0.28-0.60,
P<0.001) or positive for either antibody (OR=1.12, 95%CI 0.51-2.46, P=0.777), the correlation between HDL-C and thyroid cancer
risk was stronger in patients with both TgAb and TPOAD being negative (P for interaction=0.014). A restricted cubic spline analysis
revealed no nonlinear association between HDL-C levels and the risk of thyroid carcinoma in either men or women. Conclusion

High HDL-C levels are associated with a lower risk of thyroid carcinoma in the population receiving surgery for thyroid nodules,

particularly in patients with negative TgAb and TPOAD.
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Tab.1 Baseline characteristics of subjects with different serum HDL-C levels

HDL-CH. o 54

Ei=0a SR (n=3996) P
QH(n=799) QA (n=743) Q,H(n=849) QA (n=800) Q.4 (n=805)

A (B, xts) 459+ 11.7 45.6+11.4 46.5+11.5 46.1+12.0 454 +11.9 45.7+11.9 0.340
H /4 (1) 1150/2846 468/331 256/487 228/621 135/665 63/742 <0.001
BMI (kg/m”, %+s) 24.8+3.6 26.7+3.5 25.7+3.5 25.0+3.5 23.9+3.3 229+3.2 <0.001
R (191 (%))

w 582(14.6) 82(10.3) 103(13.9) 124(14.6) 121(15.1) 152(18.9) <0.001

= 3414(85.4) 717(89.7) 640(86.1) 725(85.4) 679(84.9) 653(81.1) <0.001
TSH [mU/L, M(Q,, Q,)] 1.9(1.3,2.9)  1.7(1.2,2.8)  2.0(1.3,3.0)  1.9(1.3,2.8) 2.0(1.2, 3.0) 2.0(1.3,3.0) 0.006
FT, (pmol/L, x+s) 4.7+0.7 4.9+0.7 4.7+0.7 4.8 +0.7 4.6 +0.6 4.6 +0.6 <0.001
FT, (pmol/L, X+s) 15.1+2.5 15.4+2.5 152+2.5 152+2.7 15.0+2.5 14.9 +2.4 0.012
TT, (nmol/L, X+s) 96.5 +19.7 97.6 = 19.0 96.7 £ 18.0 96.3 +20.5 96.0 +20.2 95.9 +20.6 0.435
TT, (nmol/L, X+s) 1.6+03 1.7+0.3 1.7£03 1.7+03 1.6+0.3 1.6+0.3 <0.001
TgAb [f(%)] 0.002

B 2857(71.5) 599(75.0) 529(71.2) 625(73.6) 547(68.4) 557(69.2)

FH 945(23.6) 156(19.5) 167(22.5) 197(23.2) 214(26.8) 211(26.2)

(PSS 194(4.9) 44(5.5) 47(6.3) 27(3.2) 39(4.9) 37(4.6)
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et BIA (n=3996) LRLC A
QA (n=799) QA (n=743) QA (n=849) QA (n=800) Q.4 (n=805)

TPOAD [1(%)] 0.009

314 2985(74.7) 617(77.2) 556(74.8) 656(77.3) 579(72.4) 577(71.7)

FH 4 803(20.1) 136(17.0) 139(18.7) 160(18.8) 180(22.5) 188(23.4)

Bk 208(5.2) 46(5.8) 48(6.5) 33(3.9) 41(5.1) 40(5.0)
SUH [ EE (mmol /L, x+s) 43+0.8 41+0.38 42+0.8 43+0.8 43+0.9 4.6+0.8 <0.001
HDL-C (mmol/L, ¥+s) 12+03 0.8+0.1 1.0 0.0 1.2£0.0 1.4+0.1 1.7£0.2 <0.001
LDL-C (mmol/L, x+s) 2.8+0.8 2.6+0.8 2.8+0.7 2.8+0.8 2.8+0.8 2.8+0.8 <0.001
TG [mmol/L, M(Q,, Q,)] 12(0.8,1.7)  1.9(1.3,2.7)  1.4(1.1,2.0)  1.2(0.9,1.6) 1.0(0.8,1.3)  0.8(0.6,1.1)  <0.001
25 W IR (mmol/L, x+s) 49+1.0 5.1+12 5.0+1.1 49+1.0 4.8+0.8 4.7 +0.7 <0.001
TFQI (%+s) 0.0+03 0.0+0.3 0.0+03 0.0 +0.3 0.0+0.3 0.0+0.3 0.729
FT,/FT, (X+s) 0.3+0.1 0.3 +0.1 0.3+0.1 0.3 +0.1 0.3 +0.1 0.3+0.1 0.008
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Independent correlation between serum HDL-C levels and thyroid carcinoma risk
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Tab.2
AP RAG TEAR Y |
HDL-C (mmol/L) 0.51(0.39~0.67)  0.61(0.45~0.82)
HDL-C 42K
fKHDL-C 1 1
B HDL-C 0.72(0.61~0.86)  0.78(0.65~0.94)
HDL-CH 4 41
Q(<0.94) 1 1
Q,(0.95~1.09) 0.71(0.52~0.97)  0.75(0.55~1.03)
Q4(1.1~1.25) 0.67(0.50~0.90)  0.72(0.53~0.99)
Q,(1.26~1.47) 0.64(0.48~0.87)  0.71(0.51~0.97)
Qi(=1.48) 0.49(0.37~0.66)  0.57(0.42~0.79)
Py <0.001 0.002

0.59(0.43~0.80)

1
0.76(0.63~0.92)

1
0.83(0.59~1.15)
0.73(0.53~1.01)
0.72(0.52~1.00)
0.58(0.42~0.80)

0.001

0.55(0.40~0.76)

1
0.74(0.61~0.90)

1
0.81(0.58~1.13)
0.72(0.52~0.98)
0.70(0.50~0.98)
0.55(0.39~0.77)
0.001

0.55(0.40~0.76)

1
0.74(0.61~0.90)

1
0.82(0.59~1.15)
0.72(0.52~0.99)
0.70(0.50~0.98)
0.55(0.39~0.78)
0.001

0.52(0.37~0.72)

1
0.72(0.59~0.88)

1
0.80(0.57~1.12)
0.73(0.53~1.01)
0.68(0.48~0.95)
0.52(0.37~0.74)

<0.001
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Tab.3 Subgroup analyses of the correlation between serum HDL-C quintiles and thyroid carcinoma risk

HDL-C fi 5 #2H

QA (n=799) QA (n=743) Q4 (n=849) Q.41 (n=800) Q4 (n=805)
el 0.796
5 1 0.85(0.50~1.44)  0.70(0.42~1.18)  0.50(0.28~0.89) 0.46(0.21~0.98) 0.007
I 1 0.79(0.50~1.25)  0.76(0.49~1.17)  0.75(0.49~1.17) 0.56(0.36~0.86) 0.007
A () 0.097
<45 1 1.08(0.55~2.11)  0.78(0.42~1.45)  0.59(0.32~1.10) 0.43(0.23~0.82) 0.001
45~55 1 0.58(0.32~1.08)  0.45(0.25~0.80)  0.59(0.32~1.09) 0.45(0.24~0.83) 0.033
=55 1 0.84(0.49~1.44)  1.16(0.68~1.98)  0.94(0.54~1.65) 0.79(0.44~1.42) 0.620
WEDR L 0.169
H 1 0.65(0.20~2.13)  2.02(0.50~8.09)  0.51(0.12~2.15) 0.26(0.06~1.09) 0.158
¥ 1 0.80(0.56~1.14)  0.70(0.50~0.98)  0.70(0.49~0.99) 0.54(0.38~0.78) 0.001
BMI(kg/m’) 0.392
<24 1 0.78(0.40~1.53)  0.58(0.32~1.08)  0.52(0.28~0.95) 0.42(0.23~0.77) 0.001
24~28 1 0.67(0.42~1.07)  0.76(0.47~1.21)  0.91(0.54~1.52) 0.61(0.36~1.05) 0.326
=28 1 1.20(0.55~2.60)  0.98(0.46~2.09)  0.46(0.19~1.11) 0.54(0.19~1.51) 0.087
TSH(mU/L) 0.216
<1.93 1 0.77(0.49~1.21)  0.83(0.53~1.28)  0.57(0.37~0.89) 0.46(0.29~0.73) <0.001
=1.93 1 0.77(0.46~1.30)  0.63(0.38~1.03) 0.84(0.49~1.44) 0.58(0.34~0.99) 0.111
TgAbE{ TPOAb 0.183
Bt 1 0.76(0.52~1.12)  0.66(0.46~0.96)  0.58(0.40~0.85) 0.43(0.29~0.64) <0.001
HA: 1 0.86(0.40~1.84)  0.93(0.44~1.96)  1.26(0.56~2.81) 0.91(0.41~2.02) 0.823
TFQI 0.849
<0.012 1 0.85(0.55~1.32)  0.70(0.47~1.06)  0.66(0.43~1.02) 0.48(0.31~0.74) 0.001
=0.012 1 0.69(0.40~1.19)  0.74(0.43~1.27)  0.69(0.40~1.20) 0.57(0.33~1.00) 0.092
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analyzed by restricted cubic spline logistic regression model
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