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WE: BH HOHMERREEE (TSH) FRARIRE SR EIR (TPOAL) XHASNZRE-IRIGHAE (IVF-ET) (TiRes
JREEN . FTiE PR 20194F 12 A —2023 4F 11 A e NE T a4 S e 2k Gl BE 2 04852 IVE-ETVRYT . U HUIR IR
EHFITSHAE 0.3~<10 mIU/LIE IR EH M4, $# TSHKEJ38 0.3~<2.5 mIU/L, 2.5~4 mIU/LAI>4~<10 mIU/L
32 W HARIRZ FITSH I IEH , # TPOAD 7K F-434 TPOAb FHYEZH A TPOAD [I1E2H ; LA TSHA34H . TPOAb 43
BE AR | IGREIRRA AR =%, &R A3 876 FIIVF-ET &35, HAvuff E WA 8305, EH
JAH R 3 o046t Bl MR, AEARATIREE | I PRAT RN [ AR R 00 59.16% . 52.77% F119.41%; AN[F]
TSH /4 B3, TPOAD BIVEFIBIPE S 1 A AL AR IR A . I RAT IR A 3 SR 22 s Egeit 2 L (B P>0.05), KI5
JAEE T, ACEIRR | IR REIREER [ SR 2R 5158 55.52% . 46.98% F120.27%; IR TSH4M41##, TPOAbLFH
PERE M B AR IR | I R IR A R R 22 R RG22 X (¥ P>0.05) . Rfi1i 2020—2022 44257
IVE-ET G Y7 WA 5316 H TSH Sh>4~<10 mIU/LIW 150 B, BAREZM TS I E B MBS 1 & B RN . &g
T TR IR AL FIE R VI OL T, ARFST AR & B0 TSH K42 BE i RILEAZE TPO A FHEXT IVE-ET 4T iR 2s J5 B 50 .
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Impacts of thyroid stimulating hormone and thyroid peroxidase antibody on

pregnancy outcomes of in vitro fertilization—embryo transfer
WAN Zhonggui, HONG Mingyun, TANG Zhixia, YU Li
Maternal and Child Medical Center of Anhui Medical University/Fifth Clinical College of Anhui Medical University/Hefei
Maternal and Child Health Hospital, Hefei, Anhui 230001, China

Abstract: Objective To investigate the effects of thyroid stimulating hormone (TSH) and thyroid peroxidase antibody
(TPOAD) on pregnancy outcomes of in vitro fertilization—embryo transfer (IVF-ET). Methods The patients who under-
went IVF-ET at the Reproductive Medicine Center of Hefei Maternal and Child Health Care Hospital from December
2019 to November 2023, and had normal free thyroxine and 0.3-<10 mlU/L TSH levels were selected as subjects. The
patients were divided into three groups based on TSH levels: 0.3-<2.5 mIU/L, 2.5-4 mIU/L, and >4-<10 mlU/L, and
the patients with normal free thyroxine and TSH levels were further divided into TPOAb—positive and TPOAb-negative
groups. The biochemical pregnancy rate, clinical pregnancy rate and miscarriage rate were compared among patients with

different TSH and TPOAb groups. Results A total of 3 876 patients were recruited, including 830 patients with fresh
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embryo transfer cycles and 3 046 patients with frozen—thawed embryo transfer cycles. In the patients with fresh embryo

transfer cycles, the biochemical pregnancy rate, clinical pregnancy rate and miscarriage rate were 59.16%, 52.77% and

19.41%, respectively. In the patients with frozen—thawed embryo transfer cycles, these rates were 55.52%, 46.98% and

20.27%, respectively. For both groups, there were no statistically significant differences in biochemical pregnancy rate,

clinical pregnancy rate and miscarriage rate between TPOAb-positive and TPOAb-negative patients or among the pa-

tients with different TSH groups (all P>0.05). Additionally, a follow—up study of 150 patients who had successfully de-
livered after IVF-ET from 2020 to 2022 with TSH levels of >4—<10 mIU/L showed that no intellectual developmental

issues or tendencies toward intellectual developmental disorders were found in their offsprings. Conclusion In the con-

text of normal free thyroxine levels, this study did not find any impacts of mildly elevated TSH levels or isolated

TPOAD positivity on the pregnancy outcomes of IVF-ET.

Keywords: thyroid stimulating hormone; thyroid peroxidase antibody; in witro fertilization—embryo transfer; pregnancy

outcome

KA ZHRE-IRIEFEAE (in vitro fertilization—embryo
transfer, IVF-ET) BIZE (GRS 2ILEAR, HAR
ZARMEE SR AR A B A TR, (A RERA
FaoE , WEIRES R 2 B Z R Z sz, Horb R R D g
0 OIR AR o E AL W B PU AR (thyroid peroxidase anti-
body, TPOAb) 7 IVF-ET 4EURZS R 2561, W
It R R IR S BEGE SE - (subcelinical hypothyroidism,
SCH) 2 My i 5 AR BR R AR, e BRI IR
(thyroid stimulating hormone, TSH) IR 42 B TR
— B UL oy AR P L R R 3.5%~
149 5 Z2 8000 W W m RAE R S ARAE, B AT BES2 R
MRS R 2 HURERE B 8% (thyroid autoimmuni-
ty, TAD) Je& 48 AL A 77 75 HE ] FHOIR IR 2o 010 ) i
(thyroid peroxidase, TPO) FIHIRERERSE H TR DL
FURBRPUIR, Tt 7e, 2 HUIRIRD)
REREAS (5 DLJEA B, TPOAb 7KSF-TH & & TAT ek
fbREY, JF5 SCH MR ThmA X, TR Tt
IVF-ET 2%, Bk, TSH Al TPOAb 7E HUAR AR 2
AER 5 M IVF-ET SRR R il BB A AR . A
FEHITA A TSH #1 TPOAb /KF-XF IVF-ET 4 UR%
JRRREI , SRy 5E 5 R T TR . 4R R AR IR AR AR
S/

1 XW&5F%

1.1 &

YEHE 2019 4E 12 F—2023 & 11 A AT
AR e AR 5 B 24 o B % IVF-ET 397 . IR E
FAR I 2 0F % (0.58~1.32 ng/dL) #1 TSH k 0.3~<
10 mIU/L 1 3 876 il & AHF5EXT 5o A APRIE
(1) ZWRAERE; (2) Filh<40 %5 (3) POKEE
M2 (anti-Miillerian hormone, AMH) =1.2 ng/mL;
(4) IBITRIIE ML TSH., 7 HURAR 2 Al TPOAD.,
HeBRAndE: (1) R ETFE MBS ALE . FE RN

WRAERERIE ; (2) AR EMIRL; (3) 74
U A IR XU GRS R Ao i I 9
&y (4) AHARIRZMRASL; (5) AHRBEFAR
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TSR . et JE I 285 T HOIR H AR e 22, & I
IR IGRTR . B RSE R [7], FEX
FHEE AT IR B SRR R T B I, L
ERUNESIE
1.2.4  EHBEDS

X} 2020—2022 4E$E5Z IVF-ET ] 504% H TSH
H>4~<10 mU/L BB SATRIEREDS, T AR
B BRI
1.3 k% Ak

WERGREAE )G 14 d I 4G W56 BH 1 A A A G R
A LR B2 W IR IR AT R s F AR ZE LR AT PRI 1]
<28 JN AR, EAERER (%) = (B LiElR

WBIRIE R R AR 1K) x100%; IR IEIRE (%) =
(I PR R G/ IR RGBSR 1K) x100%; [ SR 1%
(%) = (ESRG 151G R GE PRI x100%, L
BRI TSH 4340 . TPOAb J3#H H 3 i A AL AT R %
Il RAEUR R A A SR
1.4 %it ot

K H SPSS 25.0 A Geit o, BRI
TE 253 A B % A 2 BSR4 E BRI (M (Qr) ]
R, A R ] Kruskal-Wallis H K36 ; @ PR
BRI A B, AR R BCR T R sR . DL P<
0.05 NESAGIFE L,

2 & R

2.1 #ERAM IVF-ET B4 09k % 5

211 BT TSH 20 8 BL LR i
it JE ) IVF-ET 23 830 f], TSH & 0.3~<

2.5 mIU/L 485 i, 5 58.43%; 2.5~4 mlU/L 268 ],

5 32.29%; >4~<10 mIU/L 77 ], 5 9.28%., #Hrff

JEI 3 AR AN . COH TH M KA KFE bR 2257

TGt E L (3 P>0.05), W 1.

R HEEEWIANE TSH 204l B FLLR % 00 L
Table 1 Comparison of baseline characteristics among patients with different TSH groups in fresh embryo transfer cycles
TiH o HIE PIH
0.3~<2.5 mlIU/L 2.5~4 mIU/L >4~<10 mIU/L
AEIE % 32 (6) 31 (5) 32 (5) 1.440 0.487
ANZPAERR AR 3.00 (3.50) 3.00 (2.00) 2.00  (3.00) 0.701 0.704
AMH/ (ng/mL) 3.20 (2.68) 3.25 (2.76) 2.87  (2.79) 0.384 0.825
HeAb H RIS RE mm 11.20 (3.00) 11.60 (2.50) 11.50  (3.30) 0.566 0.754
SAROIEUA 9 (6) 9 (5) 9 (6) 0.070 0.966
Ak IEUA 7 (5) 7 (5) 7 (5) 0.823 0.663
SRR 7 (6) 8 (7) 7 (6) 1.464 0.481
GRS 6 (4) 6 (4) 5 (4) 0.460 0.794
S AR RIS A O B I S 7 (5) 7 (5) 7 (6) 0.902 0.637
MR E A 2 (3) 3 (4) 2 (3) 1.849 0.397
AR AR A 4 (5) 4 (5) 4 (4) 1.367 0.505
Gn & Fl/1U 2 475.00 (1 087.50) 2 587.50 (1 125.00) 2 400.00 (862.50) 0.959 0.619
Gn g KAE/d 10 (2) 10 (2) 10 (2) 0.475 0.789
ARG E U 1 (1) 1 (1) 2 (1) 1.104 0.576
L2l NI 9.436" 0.051
i 299 (61.65) 178 (66.42) 45 (58.44)
R4 132 (27.22) 71 (26.49) 29 (37.66)
hég 54 (11.13) 19 (7.09) 3 (3.90)
AR 1.362% 0.506
LRESE )N 231 (47.63) 120 (44.78) 40 (51.95)
BN 254 (52.37) 148 (55.22) 37 (48.05)

TE: VR ME, FIFHALTC, HAE.
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2.1.2  HEEAMAARTE] TSH Jr2H 8 IR SS &

AAEEYR 491 B, AABIEIRFEN 59.16%; IFIR
SRR 438 1], ImIRAEIRFR N 52.77%; AR 85
B, ASRFTZRA 19.41%, HiEtRE 3 HRE Al
PR IR RATEIRZEAN [ AR 222 R LG 2# 3 L
(¥ P>0.05), W# 2,

&2 HEEAMIAN TSH 4 EB# AR R L [n (%) ]
Table 2 Comparison of pregnancy outcomes among patients with

different TSH groups in fresh embryo transfer cycles [n (%)]

TSH
EgE| 0.3~< 2.5~ >4~< M PIH
2.5 mIU/L 4 mIU/L 10 mIU/L
HARIER 295 (60.82) 146 (54.48) 50 (64.94) 4.051 0.132
IGARIEYR 258 (53.20) 132 (49.25) 48 (62.34) 4.193 0.123
HERkm™ 52 (20.16) 21 (1591) 12 (25.00) 2.085 0.353

2.1.3  HHEEJERE TPOAD 434 H 3 U iR 45w
Ue B H R IR 2R TSH 2 1E % 753 fil, i
TPOAb BHE 197 ], 5 26.16%; BAE 556 ], |5

x4

73.84% , HTEEFEIH TPOAD FHMEFNBAVE 35 A A i Ik
FORKERFEM AR R ER LG T2 E XL
(¥ P>0.05), W5 3.

& 3 FlEEIIAE TPOAD SMHEF TR RIEL [0 (%) ]
Table 3 Comparison of pregnancy outcomes among patients with

different TPOAD groups in fresh embryo transfer cycles [n (%)]

TH TPOAb R
B FF

AT IR 327 (58.81) 114 (57.87) 0.054  0.817

Il R iR 291 (52.34) 99 (50.25) 0.253 0615

EE/S/ Vs 58 (19.93) 15 (15.15) 1.109  0.292

2.2 A A IVF-ET &% ehdedk % 5

221 EIEAMAAIR TSH 4r2H 5 Sk i i
EHEM IVF-ET 83 3 046 ], TSH & 0.3~<

2.5 mIU/L 1 906 %, 5§ 62.57%; 2.5~4 mIU/L 879

%, 5 28.86%; >4~<10 mIU/L 261 fil, & 8.57%.

IR 3 R A COH THil 2R g1t

RS (H P>0.05), WK 4,

SRR TSH 732 (8 S L Ol LL A

Table 4 Comparison of baseline characteristics among patients with different TSH groups in frozen—thawed embryo transfer cycles

TiH al HIMH P
0.3~<2.5 mIU/L 2.5~4 mlU/L >4~<10 mIU/L
RIS % 32 (6) 32 (6) 32 (5) 8.937 0.110
ANFHEERR/AE 3 (3) 3 (2) 3 (3) 0.218 0.143
AMH/ (ng/mlL.) 349 (3.57) 374 (4.48) 373 (3.28) 3.649 0.161
$eAb H RS RS fmm 1020 (3.00) 1030 (3.30) 10.30  (3.00) 1.303 0.521
FAEMENG R 0 (3) 1 (1) 1 (1) 2216 0.345
ARG A 8.082" 0.089
P 721 (37.83) 346 (39.36) 79 (30.27)
R4 991 (51.99) 448 (50.97) 157 (60.15)
A 194 (10.18) 85 (9.67) 25 (9.58)
NI G2 2.561% 0.278
IRZLYIRNG 973 (51.05) 453 (51.54) 147 (56.32)
B 933 (48.95) 426 (48.46) 114 (43.68)

T M, RIFHABITC, HAH

222 SEHEIIAIE TSH 4320 B35 AT IR 45 =
AR 1 691 fil, EALIEIRFE N 55.52%; i
PREEDR 1431 6], IGIREEIRF N 46.98%; HIRHF ™
200 i, ASRFEIEHRN 2027%., EHFEW 3 Hi ¥
AR | IR ETIRR AN A SR 7= H 24 RIS
M (¥ P>0.05), WS,
223 EIFEAWIARE TPOAb 74 B AT IRES R
Ui B FOIR IR 2R TSH ¥ IE % 2 785 #il, Hip

TPOAb FHTE 662 1], 4 23.77%; BATE 2 123 i, &
76.23%. 75 13 TPOAb FHYEFIEAYE B8 A AL i ik
R IG R IRAR H AR R 22 F G E X (3
P>0.05). W% 6.
2.3 Mijs

Wil 77 0 £ R 30 AR 40 B, R ORI 110
B, FRAFBRY<2 . ZUiEid, SHEERJLHLE,
TR I R B B T kT B
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*® 5 HIAWIARE TSH p4UEHEIRES R L [n (%) ]
Table 5 Comparison of pregnancy outcomes among patients
with different TSH groups in frozen—thawed embryo

transfer cycles [n (%)]

TSH
miH 0.3~< 2.5~ >4~< Y PH
2.5 mlU/L 4 mlU/L 10 mlU/L

HABIER 1 059 (55.56) 483 (54.95) 149 (57.09) 0.377 0.828
IRITIR 892 (46.80) 412 (46.87) 127 (48.66) 0.324 0.850
ASRFFS 174 (19.51) 81 (19.66) 35 (27.56) 4.592 0.101

&6 EHWIAIRE TPOAb M HIEIRAR AL [n (%) ]
Table 6 Comparison of pregnancy outcomes among patients
with different TPOAb groups in frozen—thawed embryo

transfer cycles [n (%)]

WiH TPOAb /\;{H Pﬁzf
B B I ‘ ‘

1 175 (55.35) 367 (55.44) 0.020  0.967

A AR

I PR AT 989 (46.59) 315 (47.58) 0.202  0.653
EES i 201 (20.32) 54 (17.14) 1536 0215
3 iT it

AW 5T & BTG S B i R I A 2 52 95 A
IVF-ET £, s ARIRRIES, TSH /KR 0.3~<
2.5 mIU/L, 2.5~4 mIU/L F1>4~<10 mIU/L [ 3 41
FILYRES Jm 22 S R ge it 3 IRl 8 HOIR R 22
TSH #J1EH , TPOAb FHEFIBANE S W RS, ) L,
SERAB AR VLI 225 . FIEREDT 150 4] TSH Ay>4~<
10 mIU/L H EBF] o0 i s o, R R 2 B
NEBMB, #&78 SCH K4l TPOAb FHMEFHF A S
X IVF-ET GEURES J5y ™= A= A 520

2017 4F- 3¢ [E HUAR R P23 48 B 3R A & 322 HUIR
2= N (levothyroxine sodium, 1LT4) Y& IT B
SCH Pk Zapyn fett ™, XTS5 8#a T SCH
BRPRA RIS . FEARIIIH, TEis gt E L
S EW IVF-ET %, KA SCH M 4T iR
Jar, (HAWFR LZBAIGITY SCH 548 R RIEIRSS &
AR, KT SCH BE MIRYT Hbr S5 LA R
i, FWFEEMT, % TSH B{E N 2.5 Fl 4.78 mIU/L
B E EATIRYY , AR, R CH W28 57
IVF-ET JGJ7 1l TSH &y 4.1~10.0 mIU/L F 5 3 {4 1
LT4 W REART =M, HXF TSH 24 2.5~4.0 mIU/L ()
BEIFAREIABACR s (A LT4 wT LA = 42,
LSBT ™ G R PRI RN S JE - ) AU T
ik, 7€ IVF-ET Hi SCH H#& & ET EIRIT LRI

IS A R — 2D .

FFHR B 2 RE TF 5 (H TPOAD 74 1 9 7 58 3 14
IVF-ET @ER%, Jm 22 g+ 2 L, 5 HAMM 545
Bl g TR R L BRI R B H S
G E FUIRIRBR Lt A F 00 IR RAE | Uk
SRS IER TR B 2R, BARIRBUAN S
TR Sl AN R REE J Y . S —Fos R I
W TPOAb FHMES T EBH G & F , AXT#E—2
U RA R A R

ZE LR, W HURIRRE KT EREBRT, K&
B SCH FnHL4l TPOAb FHEXT IVE-ET 4 §r4h )
TRE W EKFHER, T TSH >2.5 mIU/L
TPOAb FH M B & 5 75 BRI 75 i — 2 B A s
UE,  [FIRBE DA T f BRI
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