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A preliminary study on the impact of changes in thyrotropin levels during pregnancy on pregnancy outcomes

Jingran Huang", Xin Xie
Department of Obstetrics and Gynecology, Kiang Wu Hospital, Macau

[ Abstract] Objective To investigate the relationship between the changes of thyrotropin levels in the first and third
trimester of pregnancy and adverse pregnancy outcomes. Methods From June 2022 to May 2024, a total of 2832 pregnant
women who gave birth in Kiang Wu Hospital were enrolled in the study. We collected the subjects’ clinical data, thyrotropin
(TSH) levels in the first trimester and third trimester, free thyroxine (FT4) levels and ferritin in the third trimester.
According to ferritin levels, the subjects were divided into iron deficiency group and normal group. The incidence of
thyroid dysfunction in pregnancy was compared between the two groups. According to the trend of TSH changes, they
were divided into 4 groups: normal/normal group (n=2442), normal/abnormal group (n=195), abnormal/normal group
(n=134) and abnormal/abnormal group (n=61).Thyroid function indexes and pregnancy outcomes of the 4 groups were
compared. Results Hypothyroinemia and hypothyroidism were more common in the third trimester, and the incidence was
higher in the iron deficiency group (P<0.05). Third trimester TSH levels of pregnant women with preeclampsia and
gestational hypertension were higher than that of the normal pregnant women (P<0.05), and third trimester FT4 levels of
pregnant women with preeclampsia and low birth weight infants was higher than that of the normal pregnant women
(P<0.05). Women in the abnormal/normal group had a lower risk of developing gestational diabetes (GDM) and
hypertensive disorders in pregnancy (HDP) than the women in the normal/normal group (aOR=0.19, 95%CI: 0.10-0.36;
aOR=0.20, 95%CI: 0.06-0.64), and the women in the normal/abnormal group had a higher risk of developing GDM and
HDP than the women in the normal/abnormal group (aOR=3.02, 95%CI: 2.21-4.11; aOR=3.39, 95%CI: 1.52~7.58).
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Conclusion Thyroid dysfunction in the third trimester may also lead to adverse pregnancy outcomes, which should be

taken seriously in clinical practice.

[ Keywords] Thyroid dysfunction in pregnancy; Thyrotropin; Pregnancy outcomes

]

FROPR M N A d R B P9 23 W i, FROIR R 26 1 22
VER AR BN PR AR, ERENLIR R RS KR
H o IEYRHAR LM — AN RR IR I, A4 P9 T e R R
ANE TR AR (hCG) K, BR T A LAE FR
PRAARRRIE K, I 2 52 FUIR IR 1) A ORI AR . B A
SRR hCG KPR, (RFUIRBRIE (TSH) /K
Wbz s, EIEIRF TR, die e R, Tk
W BT b T

UG 3 H R B Ty R PR i 2 88 LR SR IR S 5 T E 2
—, BIREN 15%M, o BRI EEE I R R LN
1.0%, TEIRER B FTLI8 3.3%, IR IR AR I AE R i
CHIED 298 03%~1.0%, IR F AN 4.0%~
17.8%2 . SEURIA R FAR IR DI RE 7 5 2 MO R AR gR4h
SR O, BFERS B AR AR E )L IR
Wi GEORIIEIR G . R LA K SZBREER, Rk, BEAH
RIRDRE 7 1 A R GRAN R4/ ke R %% .

BT A FOIR R T e B RS 1R800 6 S A R T
Ji > VI RN B 77 5 2 BT 9 0 Ao I A [ Y b
AHCFR R R Y, UL R X 2 N7 7 V2 S R A A
R 5 1 L3 FEOIR AR Th R4 b 2 31 | (PR ) g
12022 A PR BT [ T X HEAT T AR AR HOR BRI R K
FSEEF, FEHE TN S EP. HEiK
Z R0 9T A R S IR B AR IR D) e S AR AN
R RO R, G gRug AR IR T RE ) o 2 15
SN BEAG 45 J5) AT T A 00 AR 5T i AE AR I R R
W HUR IR R RS A R GRS SR &R

1 BRERE

1.1 #F5at %

HEHL 2022 4 6 HZE 2024 4£ 5 F R A8
= B 1192 RN P e I 0 W B 3 R S0 B o

INbRAE: (1D B RMZAE<11+6 F; (2)
H SRS ) A IR A
HEBRbRvE: (D) BUREEZ IR iEdR; (2) ARZ~

S8, BEREAEIRER . L ARURITE RO . AR
F RIS (3) BRAEFRIRDIRER . e RIEH
WA B AR BUR R AL FARERTm ;. (4) BREA s
Hev BEPRIESL: (5D I 3 A A I B i HOPR R D g
aWI B (o) AIESIMESAR P R . 3L 3 A

-16 -

HWA SR s B, (7D BN, %%
R M RGN « O L IR S 2R T B (8)
TEWREE: (9 WIRTERAS, PR RAT R
. 3k 2832 B IAMN AW I

12 Ak

AR TR R IR A TR IS SR B4R, A
FEER . RIXAZ., W=, 2277k, BMIL BEAE S,
AN FRR S YR (22 9~12 J&) TSH K
(%1 28~36 J&) TSH. FT4. MiHYEAKTE. Wik
JABRYE R I A &t 5, IR LU R e - A B
FO R T R B PEREF KL 3mL 184, JfTRE
Ja 3 /NEF TR . R HAL R R R AT iz
7 & (Roche Diagnonstics Ltd, Basel, Switzerland) £
DI FT4. TSH HIKEZ, FFAE Cobas E801 Module
(Roche Diagnonstics Ltd) %P 73 A _EEAT 5047

1.3 HWiing

BRI DR R Th BE B A B2 Wi br i : TSH. FT4 2
S 3 P 2 AL b X 2 S R ] (i
D o

1 ERFHRITRGHRRRIIGESETEE

AR L YRN
TSH (mlIU/L) 0.02~3.3 0.18~3.43
FT4 (pmol/L) 10.1~15.3

1.4 %t 7k

WA SPSS 26.0 Guit 2=k AT Si it % bt -
. BMI. Bk JLHAEARE ., FT4 fFA IESD M, R
H (X £s5) #ATHIER; HABZORIART & IERS0, KH
AL (D99 2 —E D [M (Pas, Prs) 1EATHEIA
PRE TR TR AL, B PORER A e 4858, dEIE
BOMERER ARG, A TR TTRILE, IER
I3 A GRS F B R 2R 5 22 0 M, AR IEZS A0 A R H
Kruskal-Wallis f5% . THEEEH[n (%) 1%0R, AIELL
BERR 2 K56, P<0.05 NERBSZIMFEE L. KH
logistic [A] V343 Hr#fiiE TSH KT 5UEIREE RX &R

2 R

2.1 JEARIEEAT AR AR FH A H F

5 2832 fil 2t , T I dR e A H AE AR BRI AR
B IAE 322 1] (11.37%) , FIECA 12 61 (0.42%)



FOHIR, BT

UEUR IR HOIR IR 32 KPR L SRR SS J=) 52 WA (KR 2 B 5

VI AR B A 170 491 (6.0%) , B 7T 24 41 (0.85%)
TG TCA 48 B (1.69%) o L& E /KP4
R Bk = 2 (G 2k B2 F1<30ug/L, n=846) Fl1kE
W (n=1410) o P2 FARIRDD R 50 70 A I Dl W2
2. BRERZ A AEGRIIF IR IR R CHARIR R
IRE AR AR 2835 T 1R B
2.2 JEHRHA TSH A% % 7R 8] 69 w9 28 54 i R 74 b
¥ TSH /KP4 NP 4L: TSH H4 4/ TSH 1IE%
o KX B ) SR FH A I EE & 5, AR AR 4y
944 IEFAEF A FIHIEE /M IER (n=2442),
IEH /SR RIIER /M HRE (n=195) , FH/IER
4. BYREMIEY (n=134) , FH/ W4 51
S MR (n=61) o PUZHZRIE [ AERS MR Z2RT BMIL
RS TEIRS SRR R E R (P>0.05) o R
[ HP R A ) VA BT R4 =4, /A
WEYRIE A FT4 /K T IR /AE R 4. /1R w4
BEAKFETIER/ESHRIET/ FEE. k3.
2.3 B 3435 T R AR 2 B B 69 e R A AR
PE R U YR HARE R S 40 1 v 1 S R 1 44 S
¥ BMI & T IR ABE, FERIG LA K2R 12230 13
BMI i T IE# A#E. B 7R LAERKSZIR . RH A
JUs T2 AN BRI AT 2 R A ) LR S AR T

B NBE, i A R T IR AR B IR AT
B 4 v 100 () 2 S R R e B TSH 7KSF i T IR A
TIRETIA . WA AR R E ) LI 22 S AR R 3 FT4 7K
FE T IEE AR Wk 4.

2.4 JEdk A3 TSH A2 % 54k 2A4E Jk m 69 48 K

FEHREAERS . BMIL FT4 FHME SRR A SR AR R
Jei s IEH /R L 4 FE R GDM Y XU A IE /1 4
EL 3.02 % (95%CI: 2.21~4.11; P<0.001) , S
JIEH A Lo FE R OGDM YRR ) R R 81.5%
( aOR=0.19, 95%CI: 0.10-0.36; P<0.001) . 7% /5
WA IEEAEF AL, G2 S GDM ) TG
BFEFER (P=0331) . WES5.

2.5 JEdRHda 4 TSH A2 % 54k 2 & dn & & 57 69
PP

TEVHEAERS . BMIL FT4 FUME SR A SRR H &
Jei s TR/ S A 0 2 R R A v L P RS 9 T
NEH A% 3.39 1% (95%CI: 1.52~7.58; P=0.003),
e i/ T 2L 8 R R D R A L ) R T BRI 80.1%
(aOR=0.199, 95%CI: 0.06-0.64; P=0.007) . 5t%/5
WS IR AR ARG, 8 L R R e I ) R
LR EER (P=0.761) . WE6.

®2 BRZREEZANIRAFRRERSERRBIHIERND (%) ]

#H 51 BBZ 4 (n=879) IEFHH (n=1377) e P*
TR GRS AR IR 32 AfRE 219 (24.91) 103 (7.48) 97.251 <0.001
LR AR A Rk 8 (0.9 4 (0.29) 3.847 <0.05
D 4 ORI AR P 9% 91 (10.35) 79 (5.74) 13.979 <0.001
YRR T 3 (0.34) 21 (1.53) 7.011 0.008
B YR ST I R FH T 12 (1.37) 36 (2.61) 3.864 <0.05
*{ifi i Bonferroni 1% 112

%3 METIREA TSH B ARMNZEIGKRERIEER X £5 M (Ps, Prs) |

i H IEH/IEH (n=2442) IEH/FH (n=195) SH/IEE (n=134) FEHEIFE (n=61)
R () 32.1£3.9 31.4+35 31.1£3.6 30.1£3.9
BMI (kg/m?) 21.28+3.19 21.47£3.96 20.65+2.82 20.20+2.64

ZA (PO 2 (1,2) 1,2 1 (1,225 2 (1,3

PR (O 11,2 1 (,D 1 (1,D 1 (1.2)

vag k| 39.34+1.3 39.0+1.4 39.640.9 38.8%1.0

GoRa SN 3.1340.40 3.154+0.44 3264031 2.861+0.43%*
TSH (mIU/L)

U4 3 1.07 (0.56,1.71) 1.26 (1.16,1.32) 3.59 (0.01,4.56) * 3.53 (0.01,3.93)

UEARAG I 1.59 (1.11,2.02) 3.70 (0.99,4.29) * 1.76 (0.73,2.39) 436 (0.04,5.15)
FT4 (pmol/L) 11.91+1.75 12.69+2.61 12.28+£2.01 14.25+3.35%

MIEFEREH (ug/L) 20.50 (13.10,35.58)

21.60 (13.78,49.45)

54.35 (32.18,86.48) ** 39.50 (24.10,118.50)

* P<0.05, HIEE/EFHLE. ** P<0.05, SEH/AEFH. EH/AEHH. FHEAETE A,

-17 -



FOHIR, BT

UEUR R HOIR AR Z2 KPR 0 SR AR S5 J=) 5 MA (KR P B 5T

4 P<0.05, S51E%/ 2RI,

x4 ERZASTRERERBZFNRARZRLEE X £5 M (Ps, Prs) ]

i NCIN TEYRHBE R ERCLE I E fit) LAERZ IR Hp= fIGH AR L
(n=1906) (n=481) (n=73) (n=97) (n=310) (=127) (n=110)
g ) 320438 32.9+4.02 322449 314+39 31.5+4.1 33.6+43 32,7443
BMI (kg/m*) 21.05+2.93 21.99+3.13* 21.28+3.71 2333+3.54% 20.08+3.03* 22.56+3.19% 21.18+333
ZAR (0O 2 (1,3 2 .(1,2) 2 .(1,2) 1(,2) 1(,2) 15 (1275 1,25
PR (O 11,2 12 1 (D 1D 12 12 12
oy k| 39.6+0.9 38.9+1.4* 37.9+22% 39.0+1.0 38.8+1.5% 35.6+1.0% 36.9+22%
HrAE LA
) 3254031 3.134045 2.6040.55% 3.16£0.46 2.544027* 2.4540.46* 2.2040.30%
TSH (mIU/L)
WPREN 104 (0.52,1.81) 123 (0632100 123 (032,1.80)  1.65 (0.54298) 123 (0.73,1.70) 131 (0.77,1.95) 1.39 (0.82,1.81)
UEPRHEI 164 (1.01,2.09) 135 (0.85196) 175 (0.97,1.75) * 174 (1.17,2.32) * 161 (1.182.15) 145 (1.00236) 142 (1.24,2.07)
FT4 (pmol/L) 1197£1.72 12.3242.19 12.94+2.28% 12.0241.78 12434223 11.78£2.66 1329+227%
sk 20.60 25.80 33.40 29.65 28.60 3325 39.00
(ug/L) (12.90,36.58) (13.50,51.50) (12.80,63.70) (21.15,103.02) (16.10,39.50) (15.10,53.15) (18.05,52.05)

* P<0.05, HIEH AR,

*=5 EIREIE R TSH 2% SITIRIFE R RV E X

Wail ANE (%) OR (95%E 5 IX[H]) aOR (95%EEX[a) *
IEH/IER 402 (16.46) Z% Z%
EH/E 48 (24.62) 2.799 (2.078-3.769) * 3.016 (2.210-4.114) *
SRR 19 (14.18) 0.185 (0.095-0.361) * 0.193 (0.102-0.364) *
SR 12 (19.67) 1.151 (0.654-2.027) 1.378 (0.722-2.630)

* P<0.05, HIEW/IEWALLE.
S JHEAERS . BMI. FT4 ML EH.

6 IESRAIFAL TSH 2% SiTfRiis MERRAIEX M
e NE (%) OR (95%HE {5 XA aOR (95%E(FX [ *
EHAER 115 (4.72) % 2%
EH /R 24 (12.31) 3.087 (1.538-6.198) * 3.388 (1.515-7.576) *
SR 24 (17.91) 0.261 (0.120-0.571) * 0.199 (0.061-0.643) *
S 7 (11.48) 0.693 (0.247-1.945) 0.378 (0.059-2.424)

* P<0.05, HIEW/IEWHALLE.
S JHEAERS . BMI. FT4 ML EH.

3 itig

B G R R R ) R 0 A B 0 o DAL %) PN 3
BRSO TR R T A8 55 DR IR D) e v
BT W2 FEARH T, RO I PR FH skt 182
B, BRI 0.42% 1% 6.0%, 5 BEAE IR —EL.
AT, BREh = 0 20 BT I AR sk P % A
FTbrE, Uk B BRER AT BRI ORI HOR AR Th RS AR AN R

o

- 18 -

o), I iERREE S FT3 1 FT4 £IEMIK, 5 TSH
S ARAR IO, AT R R TR G R I FEBR R 2R IEE ) R
B R USY, FEAHIE FE Hpr, kB = 2ot RS AR ) F O
15 AR PR A1 FRBR 3% IR P AR R 38 3 T N v
H A7 55T HUIR IR Th g 5 2R 2 18] 5 RGBT TSRS A
B o FFBR R T DB IE FH DG 5L DR 18 5tk 1 3 1 R,
KTt s ocuel, R AR U A Sk B b, AT



FOHIR, BT

UEUR IR HOIR IR 32 KPR L SRR SS J=) 52 WA (KR 2 B 5

e BT AR IR R HEAE T A o s,

FEUR IR ZR (1 7K T 2 S MDA A4 PR R I A O 2 1
AR, 420 IR R D e i I, TRl Rg e 1 BE
PHRE BE AR AN 2 (AR, 7 — e FE R R it g
ST PRI e G B s L S P A XU o A5 55 N
TR I, 3R I R IR D e e i i, o e /R
TOE S W TG, 352338 O RE AR DG Fi b 2 I IR L 28 5
2 /NBT IR . HOMA IR RWEAL AL 8 S5 1 e, i
RAVAHEA U ) S5 U8, SRR L TSH ZKF s ml g
5 GDM JRUS 8 i o200, (H A 2 4 1 W 3 0
SRR, ZEARW L, B GDM a4 (4 4R 5191 TSH
KT I H N, ER S IR 2 5 1T SR R G S
TSH 7K-F- 5% T A G 2 39 10 GDM & A KURS:

FE — T [B] PR A T, e 0 B0 v IO 8 R 1
IM3% TSH /K535 i TR AR, & S BUE IR & i
FE 599 R AE BT FE G R 22, TSH /K 51048 2
TEAH SR, 5 0 i W SR R s L 5 v D o i 1
AR, X AR ] BEHN G P R I Ik R A
Ji, AT E P B ThAE R RS |« ShBKAEALES), AT 52 ma G
B Dy REAN G AL M 3 1) 22120, At sed, SR T
TRATIA AR L (100 Lo U R A ST 35 TSH 7K
BT I NEE, WEURME A TSH /K1) 58 B 23
SO0 30 L S 3 99 1 A AU

KA FAIAFAE— 5 R PRV . BATEA XA
FEAFER T )2, TR 5 A RIEYRSS 5 2 (A )
KFR AR, Sk BRI D) 8 58 R A2 R
Wox S T = 2T B 2 U AR R, WA e,
TEGRIIR] N S i PR S R AR AR A, AT RES 2, 3 5 T
SO A, HUR BB I R AR AR B 2 350 . 4,
e 2 T BN RIEUR I RE R I RIE M B 3R 2
—.o JyAh, FRATE A BT R IR S A ) G B A
(TPOAb) /KFEARIFIRE R KR 1A T
W, B4l TPOADb P AT SZ 1 GDM % 24128, [A]
B 5 R P=EBA G, &R ML R R, I Bty
TER A= Ak 2 L AR SRR 200

S BEURI I RO IR AR DG AR S 1 22 0, R
AEBR IR I RRE B R 45 R R A 20, IR RS
ECEM, B 7R gRF WA T HUR IR T R A 4, 4R 4R
G 300 LR R T A 3 5t AT e B A R IR S R R

A, AR BT E AL .
S

[11 ZhangY, Dai X, Yang S, et al. Maternal low thyroxin levels

-19-

(3]

(4]

(]

[6]

[7]

(8]

[10]

[11]

are associated with adverse pregnancy outcomes in a Chinese
population[J]. PLoS One. 2017;12(5):¢0178100.

CEP= BAFORIRGRBTTA & BT ) s A &, AR

NI o PR TT BE E  A R r .
W RCRBRPABA & EAR R ()], AN AR AR,
2022, 38(07): 539-551.
Alexander EK, Pearce EN, Brent GA,et al. 2017 Guidelines
of the American Thyroid Association for the Diagnosis and
Management of Thyroid Disease During Pregnancy and the
Postpartum [J]. Thyroid. 2017,27(3):315-389.

CHEGRAN™ J5 VR BRPR ST R 2 RO BER 7 2%,

SRRV o R STV o P R Ve o = PVt 2 P 5
YRANP 5 HURBRE 121615 (1], ThAR R R ARE,
2019, 22(8):505-53.
Ka Wai CHOI, & Hoi Kei LEONG. Trimester-Specific
Reference Intervals of Thyroid Function in Healthy Pregnant
Women in Macau [J]. International Journal of Engineering
Research & Science , 2022,8(5): 06-14.

Korevaar TI, Schalekamp-Timmermans S, de Rijke YB, et al.
Hypothyroxinemia and TPO-antibody positivity are risk
factors for premature delivery: the generation R study [J]. J
Clin Endocrinol Metab. 2013;98(11):4382-4390.

Karakosta P, Alegakis D, Georgiou V, et al. Thyroid
dysfunction and autoantibodies in early pregnancy are
associated with increased risk of gestational diabetes and
adverse birth outcomes [J]. J Clin Endocrinol Metab.

2012;97(12):4464-4472.

Medici M, Korevaar TI, Schalekamp-Timmermans S, et al.
Maternal early-pregnancy thyroid function is associated with
subsequent hypertensive disorders of pregnancy: the
study [J]. J Clin Endocrinol Metab.
2014;99(12):E2591-E2598.

generation R

Yang S, Shi FT, Leung PC, Huang HF, Fan J. Low Thyroid
Hormone in Early Pregnancy Is Associated With an Increased
Risk of Gestational Diabetes Mellitus [J]. J Clin Endocrinol
Metab. 2016;101(11):4237-4243.

ChenL, Ye E, Sun M, Lin H, Yu L, Lin Z, Peng M, Lin D, Lu
X. Association between third trimester maternal isolated
hypothyroxinemia and adverse pregnancy outcomes [J].
Endocr J. 2023 Jun 28;70(6):611-618.

Liu X, Zhang C, Lin Z, Zhu K, He R, Jiang Z, Wu H, Yu J,
Luo Q, Sheng J, Fan J, Pan J, Huang H. Association of
maternal mild hypothyroidism in the first and third trimesters

with obstetric and perinatal outcomes: a prospective cohort



FOHIR, BT

UEUR R HOIR AR Z2 KPR 0 SR AR S5 J=) 5 MA (KR P B 5T

[13]

[14]

[15]

[17]

[18]

[20]

[21]

study [J]. Am J Obstet Gynecol. 2024 Aug 30:S0002-
9378(24)00902-5.

Ge GM,Leung MTY,Man KKC.,et al. Maternal Thyroid
Dysfunction During Pregnancy and the Risk of Adverse
Outcomes in the Offspring: A Systematic Review and
Meta-Analysis [J]. J Clin Endocrinol Metab,2020,105(12):
dgaa55s.

Luo J, Wang X, Yuan L, Guo L. Iron Deficiency, a Risk Factor
of Thyroid Disorders in Reproductive-Age and Pregnant
Women: A Systematic Review and Meta-Analysis [J]. Front
Endocrinol (Lausanne). 2021;12:629831.

Wang F, Zhang Y, Yuan Z, Li Y, Liu S, Zeng X, Qiu X, Ye L,
Huang D. The association between iron status and thyroid
hormone levels during pregnancy [J]. J Trace Elem Med Biol.
2022 Dec;74:127047.

Teng X, Shan Z, Li C, Yu X, Mao J, Wang W, Xie X, Du J,
Zhang S, Gao Z, Zhang X, Li L, Fan C, Teng W. Iron
Deficiency May Predict Greater Risk for Hypothyroxinemia:
A Retrospective Cohort Study of Pregnant Women in China
[J7]. Thyroid. 2018 Aug;28(8):968-975.

Huang X, Mao M, Guo T, Wu Y, Xu Q, Dai J, Huang Y. Iron
Status, Thyroid Dysfunction, and Iron Deficiency Anemia: A

Two-Sample Mendelian Randomization Study [J]. Ann Nutr
Metab. 2024;80(6):295-306.

Kubota K, Tamura J, Kurabayashi H, Shirakura T, Kobayashi
1. Evaluation of increased serum ferritin levels in patients with
hyperthyroidism [J]. Clin Investig. 1993 Dec;72(1):26-9.
L5 TR . GEURI PR BR D BE 7 W55 S GRS HE FR s A
CEORI R LR R R [J]. 0 A0 PR£,2024,39(14):
2592-2595.

Huang K, Su S, Wang X, Hu M, Zhao R, Gao S, Zhang E, Liu
J, Xie S, Luan Y, Sun Y, Zhang Y, Yue W, Liu R, Yin C.
Association Between Maternal Thyroid Function in Early
Pregnancy and Gestational Diabetes: A Prospective Cohort
Study [J]. J Clin Endocrinol Metab. 2024 Jan 18;109(2):¢780-
e787.

Fernandez Alba JJ, Castillo Lara M, Jiménez Heras JM,
Moreno Cortés R, Gonzélez Macias C, Vilar Sanchez A, San
Laureano FC, Moreno Corral LJ. High First Trimester Levels
of TSH as an Independent Risk Factor for Gestational
Diabetes Mellitus: A Retrospective Cohort Study [J]. J Clin
Med. 2022 Jun 29;11(13):3776.

Chen GD, Gou XY, Pang TT, Li PS, Zhou ZX, Lin DX, Fan

-20 -

[22]

[23]

[24]

(23]

[26]

(27]

(28]

[29]

[30]

DZ, Guo XL, Wang LJ, Liu ZP. Associations between thyroid
function and gestational diabetes mellitus in Chinese pregnant
women: a retrospective cohort study [J]. BMC Endocr Disord.
2022 Feb 21;22(1):44.

Tian L, Wang J, Wang Y, Fan X, Wang L. Thyroid-stimulating
hormone and total bile acids can predict adverse pregnancy
outcome among patients with gestational hypertension [J].
Am ] Transl Res. 2024 Apr 15;16(4):1199-1208.

Roef GL, Taes YE, Kaufman J-M, Van Daele CM, De
Buyzere ML, Gillebert TC, et al. Thyroid Hormone Levels
Within Reference Range Are Associated with Heart Rate,
Cardiac Structure, and Function in Middle-Aged Men and
Women [J]. Thyroid. 2013;23:947-954.

Liu Y, Gao B, Zeng X, et al. Association between thyroid-
stimulating hormone and maternal hemodynamics in
hypertensive disorders of pregnancy: an observational study
[J]. BMC Pregnancy Childbirth. 2019;19(1):396.

Klein I, Ojamaa K. Thyroid hormone and the cardiovascular
system [J]. N Engl J Med. 2001;344:501-509.

Barjaktarovic M, Korevaar TIM, Chaker L, Jaddoe VWYV, de

Rijke YB, Visser TJ, et al. The association of maternal thyroid

function with placental hemodynamics [J]. Hum Reprod.

2017;32:653-661.

UL E VR ARG, 2. BEORIAG T FOIRBR T A8 v B0IR
SCMAD KBTS (1], 20 T2 W 5097 2%, 2024,16(10):

1948-1951.

FEUP 2 AR SR SRR ROV i e DR F T AT A

o3 R 4 R B 3], v B R T A 7%,2017,19(10):1538-

1541.

Korevaar TIM,Derakhshan A, Taylor PN,et al. Association of

thyroid function test abnormalities and thyroid autoimmunity

with preterm birth:a systematic review and meta-analysis

[71.JAMA,2019,322(7):632-641.

FIPE XK, F YR, YR B IR FOR BRI AT )

R ARG I RS W AR RS SR sz [J].

B2 4% %,2020,22(7):1053-1059.

FRALE B ©2025 1E# 5FFBERBUHTIRF 700 C(OAJRC)
Bl . AL E B LAl kKR

https://creativecommons.org/licenses/by/4.0/

(€@ JoPEN ACCESS


https://creativecommons.org/licenses/by/4.0/

