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[ Abstract] Objective To analyze the expression levels of thyroid peroxidase antibody (TPO Ab), thyroglobulin anti-
body (TG Ab), and thyroid stimulating hormone receptor antibody (TR Ab) in the serum of patients with subclinical hypothy-
roidism (hypothyroidism) combined with gestational hypertension (preeclampsia), and their clinical predictive value for preg-
nancy outcomes. Methods Two hundred and forty-two pregnant women with gestational hypothyroidism who established
fertility records, underwent prenatal examinations, and gave birth at the Northwest Women and Children' s Hospital in Xi' an

from August 2020 to March 2023 were selected. They were divided into 68 cases of gestational hypothyroidism group and 174
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cases of hypothyroidism combined with gestational hypertension group based on whether they were complicated with gesta-
tional hypertension. Additionally, 242 normal pregnant women of the same period were selected as the normal pregnancy
group; Using electrochemiluminescence immunoassay to detect the expression levels of serum TPO Ab, TG Ab, and TR Ab;
Multivariate logistic regression analysis of the influencing factors of adverse pregnancy outcomes in patients with gestational
hypothyroidism combined with hypertension; The predictive value of receiver operating characteristic (ROC) curve analysis of
serum TPO Ab, TG Ab, and TR Ab expression levels on pregnancy outcomes in patients with hypothyroidism combined with
preeclampsia. Results The expression levels of serum TPO Ab, TG Ab, and TR Ab increased sequentially in the normal
pregnancy group, gestational hypothyroidism group, and hypothyroidism combined with preeclampsia group (F/P=85.036/<0.
001, 26.675/<0.001, 23.086/<0.001). The levels of thyroid stimulating hormone (TSH) in the normal pregnancy group, preg-
nant hypothyroidism group, and hypothyroidism combined with preeclampsia group increased sequentially (F/P=85.052/<0.
001). Compared with patients with good pregnancy outcomes, patients with poor pregnancy outcomes showed significantly
higher levels of systolic blood pressure, diastolic blood pressure, TSH, total cholesterol (TC), triglycerides (TG), low-density
lipoprotein cholesterol (LDL-C), TPO Ab, TG Ab, and TR Ab expression, while high-density lipoprotein cholesterol (HDL-C)
was significantly reduced, the differences were statistically significant (#/P=3.852/<0.001, 2.421/0.017, 2.244/0.026, 2.342/0.
020, 2.835/0.005, 2.707/0.007, 3.475/0.001, 3.399/0.001, 2.636/0.009, 4.280/<0.001). Elevated systolic blood pressure, diastolic
blood pressure, TPO Ab, TG Ab, TR Ab, TC, and LDL-C are risk factors for adverse pregnancy outcomes in patients with
gestational hypothyroidism combined with hypertension [ OR (95% CI)=3.819 (1.376—10.603), 3.235 (1.198-8.739), 5.917
(2.341-14.953), 9.043 (2.924-27.965), 1.768 (1.252-2.496), 2.534 (1.085-5.921), 4.010 (1.559-10.314)]. The AUC of
serum TPO Ab, TG Ab, and TR Ab, as well as their combined prediction of pregnancy outcomes in patients with gestational
hypothyroidism combined with hypertension, were 0.723, 0.701, 0.735, and 0.837, respectively. The combined predictive effi-
cacy of the three was better than their individual predictive efficacy (Z/P=2.317/0.021, 2.764/0.006, 2.107/0.035). Conclusion
The expression levels of TPO Ab, TG Ab, and TR Ab in the serum of patients with hypothyroidism combined with pre-
eclampsia were significantly increased. The combination of the three has higher value in predicting adverse pregnancy out-
comes and can be used as a biological indicator for predicting pregnancy outcomes.
[ Key words] Subclinical hypothyroidism; Gestational hypertension; Thyroid peroxidase antibody; Thyroglobulin anti-
body; Thyrotropin receptor antibody
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1.1 ImIREERE  HEHL 2020 4F 8 H—2023 4F 3 H7E7Y
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A FEUT R E T 43 A 4 AR S P s 2 68 491 AR I A -
YR 174 191, 5 e BRUIA] IR 30 0E 4 AR 2 4 242 B4E
RIEH MR, 3 AAE IS 42 A 2 WK T i 4R 4K
(BMI) A, 22 R LG 2 L(P>0.05) , W& 1,
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(20200415162) , 521X & J 5 Ja AN 1) 301 2 & G
A,
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Tab.1  Comparison of clinical data among normal pregnancy
group, gestational hypothyroidism group, and hypothy-
roidism combined with preeclampsia group

4 w ey wmon 0

IEHEIRA 242 28.42+6.73  28.32+2.49 21.95+2.27

TR H k2 68  29.18+7.09  28.76+2.38 22.18+2.33

WA AT AL 174 29.4326.64  28.27+2.96 22.46x2.21

FAE 1.206 0.899 2.585

P1{H 0.300 0.408 0.076

1.3 WIS bR 5 i

1.3.1 IfLi% TPO-Ab  TG-Ab Fl TR-Ab Kl . A41%# 1A
T = 25 IR 4 i ik I 10 ml, A1 1 % [ Eppendorf
5430R o O AL (B R BB R A R ) B
OB BUNY , R FZ K cobas €601 4= H s HL AL 2% & 5%
BBE S HTAL N ER R A IR 2w ) R B &), 7™
A% A UL B 4845 KL I3 TPO-Ab  TG-Ab #l TR-
Ab KKK,

132 HRREESN. EARME 3 ml RHY K
cobas €601 4> [ 3l H1 427 & O B 8 3 A A K i 15
R i3 TSH Al HURER R (total thyroxine, TT4) (i &
HUIR iR & (free thyroxine, FT4) | G = it R A7 5 & R
(total triiodothyronine , TT3 ) FIYiF 25 = Al B R i I = R
(free triiodothyronine , FT3) 7K,

1.3.3 ARSI . E3R I 3 ml RHP K cobas
e601 4> [ 3 HL Ak 27 5551 G 5 73 B A3 e IE 245 4G 1
ML SH E B (total cholesterol , TC) |, =gt H 7 ( triglyc-
exide, TG ) . % % J I % (1 1[5 ¥ ( high-density
lipoprotein cholesterol, HDL-C ) K% & A5 & 11 IH [&] fist
(low-density lipoprotein cholesterol , LDL-C) 7K,

1.3.4  UEYRSS SR« BEDTIC 57 W W 805 I 4 i A 242 11
7R PG AN R RS R A R R LA L
AR BT AR L A ZEEAE R LA Z IR G 8 5
F JEILE NFETAF O, IR RS BLE SO R
R4 )R . MRIE 221047 TEA RAEIRES R 73 A B IRSS
JRy 102 IFN R A7 AR RS JRy 72 9

1.4 SEileEJrd: R SPSS 25.0 AR AT 84 4
Bro FFE IR TR GORLL xas i34, 2 4] U4
K o K5, Z A ) R FH B R 5 2200, kA
a5 ik — il id SNK-g ¥R AT I LL 5L Z R
Logistic [543 #7 4 4 A 7 H s & I 5 10L& 28 3 AN R
R 45 )R 1 52 i IR & 32 i B TAE FR1E (receiver
operator characteristic, ROC ) ffi £k 43 #7 ML 5 TPO-Ab .
TG-Ab Il TR-Ab 7K V- X 4E Y 9 . FF 9ok 15 3 i 1t e 28
HIEIRSS R I, >R Z A5 4 ROC T2
M #H (area under the cure, AUC) , P<0.05 X/RERH

Gt X
2 & B

2.1 3 #HiE TPO-Ab  TG-Ab Fl TR-Ab 7K - H 4%
ML7E TPO-Ab TG-Ab 1 TR-Ab 7K 1F & I Uk 2H < Uk
W H IR < H I B I AR s 4, 2 R A Gt E X
(P<0.01) , W% 2,

2.2 3HHVURIRMEAKFE B TSH KF I H k&
F U 55 20 > B YR P s 20 > 1 3 SR IR 4H (P $9<0.05) ,3
21 TT3 FT3.TT4 FT4 b4, 2 R G124 L (P>
0.05),W.3% 3,

2 AEE AR SRR URAL 0 I AR S ALY TPO-Ab TG-Ab Al TR-Ab K HAR (%)
Tab.2 Comparison of serum TPO Ab, TG Ab, and TR Ab levels among normal pregnancy group, gestational hypothyroidism group, and

hypothyroidism combined with preeclampsia group

A5 %5 TPO-Ab(IU/ml) TG-Ab(IU/ml) TR-Ab(IU/L)
IEH R 242 25.24+ 8.19 85.70+26.48 1.36+0.42
T H 2 68 32.21+10.67 94.18+30.26 1.52+0.48
G I A R A 174 38.48+12.43 107.19+33.25 1.68+0.54
FAE 85.036 26.675 23.086
PE <0.001 <0.001 <0.001
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Tab.3 Comparison of thyroid hormone levels among normal pregnancy group, gestational hypothyroidism group, and hypothyroidism com-

bined with preeclampsia group

Mo 1%k TSH(mIU/L) TT3( nmol/L) FT3(pmol/L) TT4( nmol/L) FT4( pmol/L)
EH I YRA 242 2.75+0.80 2.18+0.70 5.61+1.19 115.38+36.20 16.40+5.29
AR H s A 68 3.76x1.14 2.25+0.71 5.72+1.04 117.05+34.29 17.15+5.16
RIS e P S 174 4.09+1.33 2.3420.74 5.68+1.15 114.64+35.77 16.98+5.47
F{H 85.052 2.528 0.328 0.111 0.862
PH <0.001 0.081 0.720 0.895 0.423

2.3 W HIEA I S AN [ A R 45 R F B 1L TPO-
Ab TG-Ab F1 TR-Ab /K-F e 1MiiE TPO-Ab TG-Ab
H1TR-Ab KA AT IRZS 5 B 5 = T R A AR IR 45 )
BH ERYASIH R (P<0.01), 0K 4,

R4 WA I R AR R AT IR, JR) 4 M TPO-Ab TG-
Ab il TR-Ab 7K L 4%
Tab.4 Comparison of serum TPO-Ab, TG-Ab, and TR-Ab levels

in patients with different pregnancy outcomes in the hypot-

(x=s)

hyroidism combined with preeclampsia group

41 5l

% TPO-Ab(IU/mL) TG-Ab(IU/mL) TR-Ab(IU/L)

RIFEIREE R 72 34.56+10.82 96.91+28.21 1.55+0.50

AN RIEIRES R 102 41.25+13.57  114.45+36.81 1.77£0.57
tfH 3.475 3.399 2.636
P1A 0.001 0.001 0.009

2.4 WA I AT AR ) 4T WR 45 T BB I R B L
P 5 RIFUEIRES R B A, A BT IRES =) i
Weg I | &F 5K 5, TSH, TC, TG #1 LDL-C &3 T} &,
HDL-C MK (P<0.05) ;2 ZH4EH#Y 228 22T BMI,
TT3 . FT3.TT4 . FT4 fl FPG HL#, 22 5801242 &

(P>0.05), L% 5,

2.5 GEURMANE HHOECA I 0 RN AT RS R
SR AN DU UR I B A v I S5 A R
iR R (RRER=1, RIFEIR=0) , L Rk
Frf P<0.05 T H N A AR BT 2 N E Logistic [71J74)
BT, S5 5 W Wi He = &7 5K R 55\ TPO-Ab 55\ TG-Ab
5 TR-Ab /& TC M1 LDL-C 1= 42 4 8 50 30 /s 5 0
IR AR N BT IR 45 R S B R 2R (P<0.05) , UL
%6,

2.6 il TPO-Ab  TG-Ab F1 TR-Ab 7K %} 4T #7437
HORCA I M R A DR 25 Sy B B AN (A0 285761
I35 TPO-Ab  TG-Ab F1 TR-Ab 7K V- Tl &F 4 7 317, FH
WA I R R AT RS R i ROC i £k, T
AUC, 455 7R . L3 TPO-Ab  TG-Ab A1 TR-Ab } =
IR T 4 3 I O O R I AR A AR A )R
AUC S 51°50.723 .0.701 ,0.735 .0.837 , = FH B A1k

RS5O A IHE R AU R LIRSS Jr 8 I R TR
e

(x+s)

Tab. 5 Clinical data comparison of patients with different
pregnancy outcomes in the group of hypothyroidism
combined with preeclampsia

o NS RRERER

AEE (%) 28.81x 6.06 29.87+ 710834  0.303

ZJ5 () 27.87+ 3.23 28.55+ 201388  0.139

ZEHi] BMI(kg/m?) 2242+ 1.93 22.49+ 204204  0.838

Y4 e (mmHg) 141.52+14.27 149.78+13%852 <0.001

&K K (mmHg) 94.27+ 9.01 97.65+ 921421  0.017

TSH(mIU/L) 3.82+ 1.29 4.28+ 123644 0.026

TT3(nmol/L) 2.30+ 0.73 2.37+ 00i613  0.541

FT3( pmol/L) 5.54+ 1.16 5.78+ 111358 0.176

TT4( nmol/1.) 108.93+31.96 118.67+381662  0.080

FT4( pmol/L) 16.10+ 5.30 17.60+ 515981 0.077

FPG ( mmol/L) 4.75+ 1.41 4.87+ 104642  0.589

TC(mmol/L) 5.83+ 1.01 6.22+ 121342 0.020

TG ( mmol/L) 2.77+ 0.91 3.18+ 02835 0.005

HDL-C( mmol/L) 1.08+ 0.30 0.89+ 04880 <0.001

LDL-C( mmol/L) 2.93+ 1.02 3.36+ 12307  0.007

R 6 IRURIIY HSE I 1 R AN RLAEIRES SR (5 PR R
Vaxily

Tab.6 Analysis of influencing factors on adverse pregnancy out-

comes in patients with gestational hypothyroidism

combined with hypertension
W H  BIH  SEfi Wad{i P8 ORfH 95%CI
WEE 1.340  0.521  6.615  0.010  3.819 1.376~10.603
#9kE 1174 0507 5362 0.021  3.235 1.198~ 8.739
TPO-Ab  1.778 0.473 14.127 <0.001  5.917 2.341~14.953
TG-Ab 2202 0.576 14.615 <0.001  9.043 2.924~27.965
TR-Ab 0570 0.176 10.483  0.001  1.768 1.252~ 2.496
TSH 0.514 0.289 3.163 0.075 1.672 0.949~ 2.946
TC 0.930 0.433  4.611 0.032 2.534 1.085~ 5.921
TG 0.577 0.347 2767  0.096  1.781 0.902~ 3.516
HDL-C  0.372 0.226 2.703  0.100  1.450 0.931~ 2.258
LDL-C  1.389 0.482 8302 0.004 4.010 1.559~10.314
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TR [ Boph 0 &k fE (Z/P = 2.317/0.021,2.764/
0.006.2.107/0.035) , W3 7 & 1.

R 7 LT TPO-Ab TG-Ab Hl TR-Ab 7K - Xof 4 i 3V H s A5

I LR S SR URZS R ) ROC 43 BT
Tab.7 ROC analysis of serum levels of TPO-Ab, TG-Ab, and
TR-Ab on pregnancy outcomes in patients with gestational

hypothyroidism combined with hypertension

2%

E =B 7 BT {E AUC 95%CI  HURE FRRE o,
AL

TPO-Ab  36.455 IU/ml 0.723 0.647~0.799 0.667 0.708 0.375
TG-Ab  105.489 IU/ml 0.701 0.625~0.777 0.676 0.694 0.370
TR-Ab 1.621 TU/L  0.735 0.661~0.809 0.725 0.736 0.461
=HRE 0.837 0.778~0.896 0.637 0.903 0.540

Bl 1 Ifii#h TPO-Ab TG-Ab 1 TR-Ab 7KV 45 U 150 FH o &
I o5 1L T £ SR URES SR B9 ROC 4347

Fig.1 ROC analysis of serum levels of TPO-Ab, TG-Ab, and TR-

Ab on pregnancy outcomes in patients with gestational hy-

pothyroidism combined with hypertension

3% i

SRINITSSYNES CONIEIE 2/ 3L e s i P ey
JEHUIR BRI ML R AT, LA E 3 AR
RE o RIS B ARSZ i LA HAR N & B K Y i
i, IR, th TR LA L B oK | B A 25 2k
T L HOR IR R 25 G BREE FUKP T 55 I R AT 35
FRAAHUIR BRI R R4 — HUHR AR T i 2
RS G LR IR R ECR A5 K 4 T RE- S B0 i,
T S BUE YR M AE T, e T 20N R R4S =) 1)
KD

TSH iy R0 W8, v] 5510 O A8 T E T 05 L
#5 A 2R b i 42 B AR BRI 32 4K (thyrotropin re-
ceptor, TR) &5 &, A AW 2AE M, HOR R Ak

I (thyroid peroxidase, TPO ) 2 Ak B R IR 2 1 =
B, G 2 TSH KSRy . HURBRER B (A (thy-
roglobulin, TG ) W& —F R 7rFWE 8 1, 2 AR IR T fiE
(R LRSI 6 bR 22—, TSH A] L TG 7= 4, 24 IR
BRIBE BB ATET , HLAR HUR AR B ER b, TPO TG il
TR FIZ5R) K AR | T P2 42 TPO-Ab  TG-Ab F1 TR-
AbUBT TPO-Ab TG-Ab F1 TR-Ab P 26 ik & 0F 5%
(IR FCR IR RE ZE AL i He s, fE B A%,
TPO-Ab F1 TG-Ab fYFH R ik 9% M 1% | A&
5T o, S O 4 i A AT TSH D) e TPO-Ab |
TG-Ab TR-Ab K F-353384 0, 48 7= HOR AR PR -5 4T Uik 3
V. s A 5 4 7 E A €, TSH LA & TPO-Ab |, TG-Ab |
TR-Ab A REZ 5L IR H &I EmiE i kA, A
F5% K B, {4 8] TPO-Ab  TG-Ab £l TR-Ab % Ft
SR B MIAEAE—E LR, BN, Yuan 25 BF5E &
M IEREIRZ2 A )5, TPO-Ab B 2240 5 F=ph <7
FISE, BEAN, TR-Ab FHMEZ AN B AT URES a1 & HE R
B 5 T TR-Ab BIPELL 5 TR R — 30, A
WF5Et % B TPO-Ab  TG-Ab 1 TR-Ab 235 /K V45 &
ZRIAE RS KA RIEYR, #8778 T TPO-Ab TG-Ab
F1TR-Ab 52 1 . H el A - 4 w85 E 42 10 i A R 25 %)
— TGRS B, TPO-Ab FHM 3k 2 130 7= ™ iR
JUENBET: MGILE AR Z IR T 4F e 1Y
R HREE TPO-Ab BIPE R A2t g g2 )
WFFE & B, TPO-Ab \ TG-Ab BHYEZE 1k 41 1fiL 75 H TSH
JKEI S T TPO-Ab  TG-Ab BAYEF k4, FT4 /K
RTIIMEFRIRA, H™ A DA R IRSS = kA
R ERIEA S, A58, TPO-Ab, TG-Ab  TR-
Ab 2 G YR B A I 00 B N R IR Z SR Y
N E | #E—4488 T TPO-Ab TG-Ab [ TR-Ab %
IREINAS R AT YR4S = & AR XU, BRI Z A M4
FP5KH \TC F1 LDL-C A2 4 9 015 F s &5 JF & 1
FE AN AT RS Jsy i 52 M 2R, 40 AT o s PR AT RE T
T, B SRR TSH /KF-F w3 30l 48 e, 1%
T RIS TSH i 5 IS | TR 254, feiE 40
JfiE % TC, 987> LDL-C B8R, 5 30 ¥ ' TC | LDL-
C KFETHR 202 ABFSE ROC jh £k 43 Hr 4% 5150 B 1y
1% TPO-Ab . TG-Ab [ TR-Ab = 2 & T I . 1 sk 25 3F:
UF i F8 AR WR 45 R (AL BRI &, #8578 TPO-Ab | TG-
Ab TR-Ab = F A n]VE A TN B 9 A5 9 4F = i AR
HULURES R AE Y F 1805

Zi LIk, A I U R E R OE IS R TPO-
Ab TG-Ab Fl TR-Ab Fik/K V- W E T, = HBKA 7]
A S50 R 9855 04 e i AR A AR R4 SRy i A ) 24
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T , SR B0 S H Ok A5 4 v i AR T RS SR iR S
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