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[Abstract] Objective To investigate the correlation between serum triglyceride (TG) levels and papillary thyroid
carcinoma (PTC) in patients undergoing thyroid nodule surgery. Methods A retrospective analysis was conducted with the clinical
data of 3340 patients with thyroid nodular disease [940 males (28.1%) and 2400 females (71.9%) with age of (44.5 + 11.4) years]
who underwent thyroid nodule surgery and had complete operative blood lipid data in the First Medical Center of PLA General
Hospital from January 2016 to December 2020. Based on the postoperative pathological condition, all the patients were divided
into PTC group (2867 cases) and benign thyroid nodules group (473 cases). Analyze the general data of the two groups of patients
using logistic regression to analyze the correlation between serum TG levels and the risk of PTC, and analyze the risk of PTC in age,

gender, BMI, and thyroid autoantibody subgroups. Results Compared with benign nodules group, the serum TG levels of patients
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in PTC group were significantly higher [1.2(0.8, 1.7) vs. 1.1(0.8, 1.5), P<0.001]. Multivariate binary logistic regression analysis
revealed that serum TG levels were associated with an increased risk of PTC disease (adjusted OR=3.067, 95%CI 1.839-5.116,

P<0.001). Triglyceride levels were categorized into quartiles, with the lowest quartile serving as a reference. The relative risk for the

highest quartile of triglycerides in PTC patients was 2.142(95%CI 1.548-2.965, P<0.001), and this association persisted even when

serum triglycerides were within the normal reference range (adjusted OR=3.244, 95%CI 1.440-7.307, P=0.005). Subgroup analysis

demonstrated that serum TG were associated with an increased risk of PTC only in patients with negative thyroid autoantibodies

and a BMI<28kg/m* (P<0.05). Moreover, the risk of PTC was more pronounced in patients under 45 years of age compared with

those aged 45 years and older (P for interaction=0.043). Conclusion Elevated serum triglyceride levels were associated with an

increased risk of PTC in patients with negative thyroid autoantibodies and BMI<28 kg/m”.
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Tab.1 Comparison of characteristics of subjects with thyroid disease between the two groups

i H A (n=3340) RLEZE 2 (n=473) PTCZH (n=2867) P
P (4511 (%) ] 0.432
% 940(28.1) 126(26.6) 814(28.4)
L 2400(71.9) 347(73.4) 2053(71.6)
SIS (2, xts) 44.5+11.4 49.4+12.4 437 +11.1 <0.001
W[ (%)) <0.001
<454 1650(49.4) 152(32.1) 1498(52.2)
=45% 1690(50.6) 321(67.9) 1369(47.8)
PR Wit 1 52 (4971 (96 ) ] 0.263
¥ 3293(98.6) 469(99.2) 2824(98.5)
B 47(1.4) 4(0.8) 43(1.5)
BMI(kg/m”, %+s) 24.8 + 3.6 24.1+3.4 24.9 +3.7 <0.001
BMI[$(%)] <0.001
<24 kg/m’ 1452(43.5) 238(50.3) 1214(42.3)
24~28 kg/m’ 1279(38.3) 174(36.8) 1105(38.5)
=28 kg/m’ 609(18.2) 61(12.9) 548(19.1)
SBP(mmHg, X+s) 126.1 + 15.5 127.7 + 14.5 125.9 + 15.6 0.017
DBP(mmHg, x+s) 79.2+10.2 78.6 + 10.1 79.3 +10.3 0.141
ALT[U/L, M(Q,, Q,)] 14.6(10.3,21.7) 14.3(9.9, 19.6) 14.7(10.4,22.1) 0.017
AST[U/L, M(Q,, Q,)] 15.4(13.0, 18.7) 15.9(13.2, 18.8) 15.3(12.9, 18.6) 0.193
ALP(U/L, X+s) 61.8+22.7 682 +41.7 60.8 +17.4 <0.001
GGT(U/L, xts) 23.5 +24.7 24.4+35.8 23.4+223 0.434
FPG(mmol/L, X+s) 4.8+0.7 47+0.6 4.8+0.7 0.042
TC(mmol/L, %+s) 43+0.8 43+08 43+0.8 0.233
TG[mmol/L, M(Q,, Q;)] 1.2(0.8,1.7) 1.1(0.8, 1.5) 1.2(0.8,1.7) <0.001
log,, TG (%+s) 0.1+0.2 0.0+0.2 0.1+0.2 <0.001
HDL-C(mmol/L, X+s) 12+03 13+03 12+03 <0.001
LDL-C(mmol/L, X+s) 2.8+0.7 2.7+0.7 2.8+0.8 0.256
FT,(pmol/L, x+s) 47+0.5 48+0.5 47+0.5 0.002
FT,(pmol/L, %+s) 15.1 +2.1 14.7 +2.0 152+2.1 <0.001
TSH[mU/L, M(Q,, Q,)] 1.9(1.3,2.8) 1.7(1.1,2.5) 1.9(1.3,2.8) <0.001
TgAb[#1](%)] <0.001
A4 2525(75.6) 420(88.8) 2105(73.4)
FHA: 815(24.4) 53(11.2) 762(26.6)
TPOADb[f](%)] <0.001
RS 2655(79.5) 421(89.0) 2234(77.9)
FHE 685(20.5) 52(11.0) 633(22.1)

PTC. HURBRAL IR ; BML R4 SBP. Wil ; DBP. &F5kIE; ALT. AN &M ; AST. 48 W5 & ; ALP. G iR i ;
GGT. y-A % BAE Ik ; FPG. S Ibs; TCIHMEEE; TG. =Bt H M ; HDL-C. &% 52 (IR EE; LDL-C. K% 5 & HHFE B
TSH. SR HURMRIMZE s FT,. RS =B R 8L s FT,. e HURIR 2 s TeAb. HUIRIREREE (IFiik; TPOAb. HUR IR AL A pi ik
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Tab.2 Univariate analysis results on the relationship between

FPG. TSH. TgAb. TPOAb(#i#I3))5, logistic[al)H
SRR, log,, TGEIEMA AN, PTCKE

various indicators and PTC disease in the study population

KU 48 11206.7% (OR=3.067, 95%CI 1.839~5.116,

18b5 OR(95%CI) P P<0.001). 5Q AL, Q4 M & & KM &
= 0432 48.0%(OR=1.480, 95%CI 1.115~1.965, P=0.007),
% ' Q, 4144 =158.5%(OR=1.585, 95%CI 1.176~2.136,
b’y 0.916 (0.735~1.141) o
g 0956 (0.947-0.964) 0001 P=0.002), QZHH/E114.2%(0OR=2.142, 95%CI
N - 0270 1.548~2.965, P<0.001), H K% Il 7 TG/K T+
¥ 1 ., PTCHY AR 2 E T (Pywr<0.01)
4 1.785 (0.638~4.995) (#£3). MAh, XFILTETGKF-Ab T IEH S H H L
BMI (kg/m”) 1.064 (1.034~1.094) <0.001 (0.4~1.7 mmol /L) I WFIE NBEHEAT 2041, 758 B4R
SBP(mmHg) 0.992 (0.986~0.999) 0.017 . FUR BRI K E S . BMI. ALP. FPG. TSH.
DBP(mmHg) 1.007 (0.998~1.017) 0.141 TgAb. TPOAb(KII3)J5 . IMIHTGK T 5PTCK
iggg iz; 2(1)22:122; 2:;: 2R RS 5 TEAF 96 (OR=3.224, 95%CI 1.440~7.307,
ALP(U/L) 0.986 (0.981~0.991) <0.001 P=0.005). 5QAMIL. QAPTCA L MEH
GGT(U/L) 0.999 (0.995~1.002) 0.436 51.4%(OR=1.514, 95%CI 1.074~2.132, P=0.018);
FPG(mmol/L) 1.179 (1.006~1.382) 0.041 HBEH ML TG/ Fhs . PTCR A AU 5 3 L7t
TC(mmol/L) 0.931 (0.829~1.047) 0.233 A (Pray=0.02) (F4) o
TG(mmol/L) 1.180 (1.047~1.330) 0.007 2.4 (ML TG/KN5PTCK H KUK ) 2H 43 Bt
log,, TG 2.185 (1.431~3.336) <0.001 FTAHW . R . BMI. HRRE A B HCAEXTITFST
HDL-C(mmol/L) 0.502 (0.376~0.670) <0.001 OBEHEAT 2040 7 . K 0 A R W0 26 o i 35 TG 7k
LDL-C(mmol/L) 1.079 (0.946~1.231) 0.256 T 5 PTC K A MU I AICHE . TGHEFTlog, i .
Mo ybTem R . .
TSH(mU/L) 1.241 (1.128~1.366) <0.001 TSH, TgAb. TPOAb(BM3)JE, Zikksn, U
ot oo CEIRASZ O (UG RE S WA AL, K
B 1 H1<45% 24 (OR=3.564, 95%CI 1.458~8.716)%: =45
BIHE: 2.869 (2.131~3.863) % (OR=2.496, 95%CI 1.322~4.712)AH M5 B
TPOAb <0.001 i, BPTGXIPTCHINEFH A2 B0 AF I 1Y W] S 52 M) (P =
Btk 1 0.043); AFETERIL T, TGHPTCHA XU 1A
FHE: 2.294 (1.697~3.101)

KYERERTE, BEAFELTAEH (Pyry=0.824);

PTC. HURARFLICIRIE ; BML (KT HE4L; SBP. 47k ; DBP.
GTIKIE; ALT. A NS ; AST. A 5G40 ; AL, B VERERRIG ;
GGT. v-A &AM, IKE; FPG. A5G MLp%; TC. HE®E; TG =Bt
ii; HDL-C. %% BENR AR IR B s LDL-C. A% 8 Mg 2 1 T i e 5
TSH. 2 HURIRE R s P, e =AU IR 2R s Fo,. e DR
25 TgAb. HURIREREE (AR ; TPOAD. HUR RIS S LWy

PABMI 24 kg/m’. 28 kg/m™{E kW7 {0 Ks F 55 A
HESr J34H, fEBMI<24 kg/m*(OR=2.643, 95%CI
1.234~5.659) Jt24 <BMI<28 kg/m’(OR=4.624,
95%CI 1.989~10.748 ) V.20 i A DG HERREAFAE , T
FEBMI =28 kg/m’ W 2H 1 J6 B i AH % (P>0.05)
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Tab.3 Association of serum TG levels with PTC in all the subjects

(T Eib| [Exib) A3
TG (mmol/L)

OR(95%CI) P OR(95%CI) P OR(95%CI) P
log,, TG 2.185(1.431~3.336) <0.001 2.524(1.546~4.119) <0.001 3.067(1.839~5.116) <0.001
Q.(TG<0.81) L(Z%1H) 1(Z%1H) W(Z%1H)
Q,(0.81<TG<1.18) 1.242(0.954~1.616) 0.107 1.422(1.078~1.876) 0.013 1.480(1.115~1.965) 0.007
Q,(1.18<TG<1.69) 1.261(0.966~1.644) 0.088 1.463(1.096~1.953) 0.010 1.585(1.176~2.136) 0.002

Q.(TG=1.69) 1.753(1.32~2.329) <0.001 1.905(1.393~2.605) <0.001 2.142(1.548~2.965) <0.001
Pisss 0.001 <0.001 <0.001
TG. =EEH; PTC. FUARBRFLICIRGE AL RUFHE, BIAl. PRI | HUIRBRM M . BMI; BIAN3. JRREARES . FR AR
JE S . BMI, ALP, FPG, TSH. TgAb, TPOAb
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K-S PTC K A RS A7 AEAH XEME(OR=3.179, 95%CI
1.815~5.570), T7E HUR AR B ST R FHE 4L Jo
A (OR=2.684, 95%CI 0.760~9.480), H.MZH
[BIANAFAESC HAE ] (Pe1y=0.703) (35)

H3d M AFAEAE HAE (P y=0.216) 5 K TgAb .
TPOAbZ: [ HEAE R HUR AR F TR ME4L, TgAb .
TPOAbAT— BHPE T 42 FHMEAE A FOR R 1 B b4 B
A, S5AEIRERVIRE A SR i TG

Fa GBS TG/AK -5 PTCHR Az KUK A AH S 7 4 2

Tab.4 Correlation between normal range of serum TG levels and the risk of PTC occurrence

) IR EIUp) RT3
OR(95% CI) P OR(95% CI) P OR(95% CI) P

log,, TG 1.687(0.837~3.401) 0.144 2.696(1.227~5.925) 0.014 3.244(1.440~7.307) 0.005
Q,(TG<0.74) 1(Z%(H) L(Z%(H) e =70
Q,(0.74<TG<1.02) 1.235(0.908~1.68) 0.178 1.377(1.000~1.897) 0.050 1.433(1.033~1.989) 0.031
Q,(1.02<TG<1.29) 1.278(0.938~1.741) 0.120 1.505(1.079~2.098) 0.016 1.596(1.131~2.253) 0.008
Q(TG=129) 1.169(0.864~1.581) 0.311 1.409(1.011~1.965) 0.043 1.514(1.074~2.132) 0.018
P 0.302 0.045 0.020

TG. =EEHA; PTC. HURIRALIORE ; R ARWR, BOM. PR . HURIBE AL . BMI; B3, JRREAER . FRRR
JEFIEL . BMI, ALP, FPG, TSH. TgAb, TPOAb

&S AFENMEALF IS TG/K -5 PTC K AR KU BIAR S

Tab.S Correlation between between TG and PTC in different subgroups

W40 FEiR1 [OR(95% CI)] FEiR2 [OR(95% CI)] FERI3[OR(95% CI)] P
AR (%) P=0.043
<45(n=1650) 5.652 (2.648~12.066) 3.215 (1.354~7.636) 3.564 (1.458~8.716)
=45(n=1690) 2.291 (1.306~4.020) 2.094 (1.143~3.835) 2.496 (1.322~4.712)
PE5 P=0.824
% (n=940) 3.588 (1.553~8.289) 2.813 (1.086~7.285) 3.712 (1.342~10.271)
4 (n=2400) 1.824 (1.088~3.058) 2.424 (1.351~4.351) 2.661 (1.451~4.877)
BMI(kg/m”) P=0.216
<24(n=1452) 1.336 (0.703~2.541) 2.115 (1.030~4.343) 2.643 (1.234~5.659)
24~28(n=1279) 2.868 (1.333~6.169) 3.670 (1.637~8.228) 4.624 (1.989~10.748)
=28(n=609) 1.179 (0.364~3.814) 1.089 (0.316~3.753) 1.030 (0.286~3.713)
FARIE B Sk P=0.703

B (n=2297)
FE: (n=1043)

2.720 (1.698~4.355)
1.676 (0.595~4.719)

2.865 (1.669~4.920)
2.285 (0.677~7.715)

3.179 (1.815~5.570)
2.684 (0.760~9.480)

PTC. HURARFLICHRIE s TG, =Bt il BML (RHAEEG SR ORRE; BORl. JRPRARRY . RS . BMI; B3 9

AR . HUIRBRBE AL . BMI. ALP, FPG. TSH. TgAb. TPOAb

UTAESK, RIS ZE A A 5 IR IR R R R
TR, BRI R B, I R URE PR A AR
P R R R =2 18] 1 56 1 HL AT — 7 19 B 2R 3
FEREUEST HATOE T E TGS PTCZ ] A E M
WFoR R . ARG A, TEATHRBRES T F AW
NBEH, M35 TG/KF 5PTCK XK 22 8] 77 76 A
X METGAKETHE, PTCK A X 2 ETHE
e X PAH AT E T HUIR IR B B BT B
BMI<28 kg/m’ [ B H I, A2 MR, 764
<43F B E PO s H Y TG/K AL T 1E
WS HEERL, XA AR AE

HAj, A %I TGKF 5 R R &4
KR =2 6] B BF 98 A5 PR B 4518 A — . g
KM, PTCHMTGK U W& T RS A
[(1.68 £1.10) mmol/L vs. (1.32 £ 1.05) mmol/L,
P=0.037], {HZH Klogistic[nl 531 & MTGKF 5
PTCTEHH WA . 7 —Tig A40fPTC . 400145
5P R B b S 40 051) (i BE X HR AR5 & B, PTCEE:
B TG/K-H S 5 T X R ZH [ (1.42 + 0.53) mmol/L
vs. (1.05 + 0.36) mmol/L, P=0.04], #EMIPTCHY %4
A RE S TG B AT K SR, Aot T
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