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Abstract

Objective: To investigate the effects of subclinical hypothyroidism (SCH) on the clinical out-
comes during in vitro fertilization and embryo transfer (IVF/ICSI-ET). Method: The data of pa-
tients undergoing IVF/ICSI-ET from January 2017 to November 2019 in the Reproductive Medi-
cal Center of the Affiliated Hospital of Qingdao University were analyzed retrospectively. The in-
fluence of subclinical hypothyroidism (SCH) on the clinical outcomes was analyzed. Result: 1087
subjects were enrolled in the study. 1) The number of retrieved oocytes, the fertilization rate,
high quality embryo rate, the quality of transplantable embryo, the clinical pregnancy rate, the
miscarriage rate, and the live birth rate were not significantly different (P > 0.05). But high
quality embryo rate reduces as the TSH rises. 2) Biochemical pregnancy rate has a significant
statistical difference, and the biochemical pregnancy rate is significantly higher in the 3.8 < TSH
< 4.5 group. Conclusion: The biochemical pregnancy rate and miscarriage rate are significantly
higher in SCH patients undergoing IVF/ICSI-ET. And high quality embryo rate showed a down-
ward trend. Therefore, it is necessary to pay more attention to the process of IVF/ICSI-ET and
thyroid function during pregnancy of patients with subclinical hypothyroidism to prevent the
occurrence of adverse pregnancy outcomes.
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1. 3]

AV W A R B S RE JRIE , 3 A4 IE I PR R U (Subelinical hypothyroidism, SCH) 2 8% M I A & W50 2 —
SCH ) B3 R A 18 AN A 4%~8% [1] [2], 1X— ELBITE B 8 1A Lot N B b B iy o FF Ol i RDRE PR A 9 4 o
HEEJIAEES, 1 SCH B3 BAE RN R B LG RER, Bttt A4, R IAARE
W[3], WO B SRR AL R T O IRERS R R AR (4] R, A AT B A R
(Assisted reproduction technology, ART)F] 53 ¥ FUR AR Th REREAT A T VPAN I 2 37 AH 7 (A

i+ SCH &3 12 W 3 B AR F A2 B IR 83 (Thyroid stimulating hormone, TSH), TSH H & # IIE 52 VA5
T BRSO B D5 A P IR i o i S e R B Y[ 5 ] 48 LY SCHL {7352 UM LT TSH /K P 4.5 mIU/L,
M5 FARR R (FT3, FT4)/KFIER 4], (HR LS Wibr it — BAAAE SR U, SRR EAZAA T B NFET .
2017 3 E FIRBE 2 (ATA) [6] 5% 2019 3R AL o AR T IR 2 HEH IR [ 7135 8L, b

][l
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RIER R EIRYY, AR E R4 TSH 2 EEMEN T, ¥ TSH 1125 LR HE K
¥ 2.5 mU/L #2552 4.0~4.5 mU/L. {H TSH 7KT7E 2.5~4.0 mU/L iX — I8 8 FE X A2 AT AR A2 6/ 51
O N R T I - BEBGFEAE (In vitro fertilization/ intracytoplasmic sperm injection and embryo transfer,
IVF/ICSI-ET) 3R YR 45 Ja) HSA M 1 S =2 2 18

AW T TSH KT BEAT A 21, XEA 0332 IVF/ICSI-ET 697 A2 B 1K) TSH /KT 5 3ER
S5 R S EAT T BB 38, S SCH B)A BRI WY S IR IE ST R HEAR SR -

2. MN57E
2.1. ARMR

IEEL 2017 4 1 H & 2019 4 11 A FRBeAEGE 0w 5% IVF/ICSI-ET BhZ2I697 1) 1087 51535 1)
AR TERE, JEAT FUBPE ST IANARHE: 1) 55 1 AT IVF/ACSI-ET 897 SRR A I s 2) NS
oA T RN 3) BEAETG AR s, FORIRDhREAS A A5 M AT 1 45 4) RUTREMEIER: 5)
YRS A TIREITEAG IEH ;. 6) A WIRIMIE RS B EdE . HEbnvE: 1) 6 MH NIRAEMBEEAY), O
RHIR(L-T4); 2) BEAFEIHEEAL. LIREA LS AL E 4 S5 3) TERE.

22. ARFE

A FE A B R BT A TR R R BT O 247 A2 HE B (controlled ovarian hyperstimulation, COH), &
HAT BA T 75 R LA MR AP I O R BB NI B . 2 2 MR EARIA ] 18 mm
DL B8R 3 AMEAOIIIE 17 mm & BLER, 45 7 A28 B2 M R 3 (human chorionic gonadotropin, HCG,
BRIFANER A 2) 4000~10,000 U FALIES » 36 /N RGN, JEAT IVEACSI-ET. ARJaH M4 T ASRHA
7. )G 14 ROE M B-HCG, A-HCG BATE(EBE RN EE ] # N LA ESR: f-HCG R FERIAE IEH & T4
J5 28 RATHHE AR T, A ENPRTE NIEIRIER: Frain 22 ge KR sF K, OE R R # st
R BARSCRRER B, T IR 12 AT IR ARSCRE, RIG RIS SR 0k 8 B U 28 W IR 4T
OR4 R . W TT 2 CAF BT B K5t & = B Ae 32 5 o 1) [ At vt

2.3. Bz

S AR IR TR 456 A1 SCH & 5 3LH[2] [6], % TSH 1EH 2% 5 Fl 0.3~4.5 mIU/L ¥J 5y 6 ANIX ],
PR 5 AN FUE 58 1.0 mIU/L 1.7 mIU/L. 2.4 mIU/L. 3.1 mIU/L. 3.8 mIU/L, ¥4 & 47 IVF/ICSI-ET
BITHT 1 EAEN T TSH KF 20 AE A R B 434 . Hoh 0.3 mIU/L < TSH < 1.0 mIU/L A0 129 i, Hrh
1.0 mIU/L < TSH < 1.7 mIU/L ZH49 X\ 407 5], . 1.7 mIU/L < TSH < 2.4 mIU/L ZHG0N 294 f], FHo 2.4
mIU/L < TSH < 3.1 mIU/L 4148\ 170 513+ 3.1 mIU/L < TSH < 3.8 mIU/L ZH49 N\ 60 41, Ho 3.8 mIU/L <
TSH < 4.5 mIU/L 44\ 27 .,

2.4. ¥EMFERR
2.4.1. SLIEEIRER
1) 3ROEL: SREUKAEO0 75 2) IEH SRR 2 FRZQPN)IEIGE/IRIIE x 100%; 3) Al B Mk
fa%: 4) RBIG 2P0 R EU2PN RG> 100%)5%
2.4.2. IGEKRIBER

1) AR 2R (AL I 0% 1 A M 1 100%): 2) 11 A SR 40 22 (1 S SR 0% J) B B0 R R R 01 < 100%):
3) WSRO R R R ORI x 100%); 4) 3577 (50 Wi BRI 8 B AR R RS < 100%)%5
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2.5. iRGE

K H SPSS25.0 A AT G £ 00T : FF & IES ORI EVR LISME £ ffEZEx £ )FR; JEIES
THE VORI T Az % M RTIY 2 S0 A1 BE(P25, P75)Eow, 4LIAI Ebik F JE S %t Kruskal-Wallis H 656 . i+40%
BILE 2 E(%) s, LIRS EL iR AR X2 /368X Fisher MVIMER L. DL P <0.05 NERH ST
3. &R
3.1. B HLR

AHFFEIEGIN 1087 FARBRINGE IE & Lotk BB, 308 TSH 47 40 41, /N 4L 38 70 8 R EE Fe By (BMI),
SRR B AE B (follicle stimulating hormone, FSH). 52 BREEU(AFC)XT L, BTG4 2 (P > 0.05) (A
2 1), NHAFAE,

Table 1. Comparison of general data
1. —RERIELERM (P25, P75)]

TSH(mIU/L) Ry BMI FSH AFC
03<TSH<1.0 34(30,38) 22.20 (20.55,24.80) 7.00 (5.58,8.12) 11 (8,15)
1.O0<TSH<1.7 33 (30,37) 22.50 (20.50,25.00) 6.89 (5.96,8.32) 11 (8.16)
1.7<TSH<24 33 (31,36) 22.35 (20.57,25.75) 6.98 (6.07,8.11) 11.5 (9.16)
24<TSH<3.1 33(30,37) 22.89 (20.80,25.70) 6.87 (9.93,8.32) 11 (7,16)
3.1<TSH<3.8 33 (30,36) 23.20 (21.11,26.37) 6.70 (5.82,8.01) 12 (7.25,16)
38<TSH<4.5 32(29,37) 22.60 (21.80,24,80) 6.18 (5.65,7.28) 14 (11,20)

H 2.98 4.402 5.588 6.204
P 0.703 0.493 0.348 0.287

3.2. IWERFIRGFHELSHLLR

FUAE S G 2 AH S S AL, N 3R U0 A E I SRS 5 TR AE IR G £ AR IR G R I R Ge it 2 /(P < 0.05)
(W3 2). #¥EERBERERTGIMEESR, (H2EME TSH Jhm, MIRREREE FREES, NERIR
JERE 5N 71.85%. 70.76%- 69.17%- 68.86% 67.76%. 66.85%, IMi-53KPEH. IEH 2R, A
TR VR IR 280G W] S AH 5GP

R RS, Ja AR A BN IR R AR R . P36 WGP R LG 22 (P > 0.05); L N2 A
AR, 2R G2 (P < 0.05). i1 0.3 < TSH < 1.0 4 1| AALIEIR R HAK, A 3.10% (4/129);
3.8 <TSH<4.5 HAENITIRFE S, N 22.22% (6/27).

Table 2. Comparison of transplant-related parameters and pregnancy outcomes

R 2. BEMEXSHMTIRE /LM (P25, PT75), n(%)]

TSH (mIU/L) SREFEE IEHZHEH (%) WREIEIGE TR %) EEIRE(%) IRIEIRE (%) Fi™ 3 (%) & 3(%)

03<TSH<1.0 8(6,9) 74.64 4(3,6.5) 71.85 3.10 44.96 15.52 37.21
1.0<TSH<1.7 8(5,10) 71.82 4(3,6) 70.76 3.93 46.19 15.43 38.08
1.7<TSH<24 7(5,10) 71.63 4(2,6) 69.17 4.76 55.78 25.61 40.47
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Continued
24<TSH<3.1 7(6,9) 75.09 4(3,6) 68.86 5.29 48.82 27.71 32.94
3.1<TSH<38 7(6,9) 72.21 4(3,6) 67.76 8.33 50.00 20.00 36.67
38<TSH<45 8(6,11) 74.79 6(4,8) 66.85 22.22 48.15 23.08 37.04
H/X2 10.377 7.730 9.49 4.178 14.188 7.529 9.099 2.674
P 0.065 0.172 0.091 0.524 0.010 0.184 0.098 0.750

4. ¥1ig

4.1. BRBRIRES L MHEE

ORI S Lot A JE DhRe B A OG,  HLIC R FBEEE T8 ol - FE4A - VERRBMAN T ik - 4k - HOIRAR
h2 A BIAH B2 o fEAEFRARAT R, R B AR A PRI R B & (Gonadotropin release hormone, GnRH),
S A A 77 AE i 38 A 1 (Luteinizing hormone, LH)AI FSH. LH F1 FSH 1] 5 8 fp il — W (B2) A1 A2 &
A, 534k, LH AT FSH WA fIM S 3R MBS R K7 5 —J71, B2 FIZBERAE S R 2 4K -
Y477 GnRH. LH F1 FSH M40k, FRNEM BN . 72T el - S Ak - HURIRA, T e 7 i
R IR 25 BB & (Thyrotropin releasing hormone, TRH), TRH 171 TSH 433, ¢ 5, 7£ TSH WL,
FOPR 7= A= HUIR BRI 2R (thyroid hormone, TH). TH 322245 — fiflt B AR JiE 20 B2 (T 3) A1 DY Al FF AR i 0B (T4) - T3
T4. TSH 5 TRH [RBAA7E ML [4]. BFFCUESE, TH 5HARBEER (TR MR 2 M 2 FrE A TAE
HI[8]. ZhWSeSiEl], TH Al P [E FSH BURA0MO RSG5 o4 S5 A EEAE R, 0T OF SLUSURLZH
Mo ThBe 3% TR IEAEA[9]. Ak TH XF FSH 75 3 BN 40 B R 11 LH/HCG 5244 [0 A2 15 S 2B 1 70 WA A gk
YER . PR, FOIR AR Th R seciR AT e 10 i o 95 BURL 20 gk FSH I s S A 1 45 B V6 Jod & R B[ 1]

FSH. LH M TSH ¥4 5%E Z KA EAME, =& FEWAMAL10], /2 FRREME Z &
(Thyroid-stimulating hormone receptors, TSHR)J& T G & BB ZAA KR . (e UNIE A R 2 AR FME B R AR
JRER SR OZ SR S VIR G R , E AT SE R a E2E[11], TSH 5 FSH. LH [A) A GEA7AE 22 X%
N[12]. %4h, TSHR mRNA 7FGR-RE4NAL. OPELBUR4NAL . ORI DR 4. A5 AR 3 E &
1%[13], TSH #JLAEEAEH T 00 5L A SR BEAHIL, S20a O i)k & B0 S8 & DI RE 2L T B N IR I 5 2 1k

AR R, e 2R AR P R R AR /K 2 TR I, G TR R T R Dy PR sl T e s — R
ARG PR Z RS, RN, MG HEER S G IRE A K LI MR S5 S RS, S EUA N SEEIATE2 (17K
SRR 1410 K 9808 2 AR A AT REAEAEAR AR ik b X 73 W4 GnRH, 177 GnRH P98 4502 fik i 2073 W4 W] A
fieidt FSH fI& S50, LH RMNIER . KT ARXHRAR, SEFSH/LH AR TR, 505 O SR 25 T BE vak
SB[11][15].

H AT 6= TSH FH sy 5 A B B4R, B TSH o] DLd ek somm Py RS RE P I I A A s 55
J7 T BT 5 AR A2 M A FEIESE, HUIRBRDIRERIIC T 506 LH /-], BRI 6] [14].

4.2. COH }BR BRI RE R SZT

AT R BRBEE TSH EWHEm, WG E. WIRERRZH N, AT RS EE LT, IF
HERBEGUS¥E L MARGR. Wi RB st 25, HEM%E TSH Z#s e, I G%EE
TR, R REE LT SRR 5, B TSH FMHCIRAR D BE S IVF GE4R4E RiM55[6] [16]. [H
I, HCR IR T AR A B LA ISR 2 . IRG R 2 . IR PRUEGREE . Vo= S I H . B TR B,
ART £ COH J5IiE TSH /KR EF &, HETDIESE, XAk S COH i fEd E2 fbusgiing <.
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FUIR 145 A BR 8 A (Thyroxine-binding globulin, TBG)H TG %, B E2 MFtm, 35S H40ME R TBG
B2, [FIE E2 38 DL TBG MIBEEAL RN, A 3 IRE A I 0 Bk e ek 1, ATt — 2B 38 n 1
& TBG HIZKF[17] [18]. B NIMLIE K&/ T4 #1 T3 5 TBG 454, H TBG % T4 HISEM Ji &,
FHOFES T4 ks>, AIREINEIEER) SCH. DKL, ifE COH Z it Il FURIR D) RE, P4 TSH, ik
M3 TSH AKFsr, WINAEFFIEZ BT TAWIRIT. Hoh, HIRIE, TSH KPRl RENTM ART B# K
DhEEE &8 bR, TSH FHm TR ART B#H FIZRAR[1].

4.3. SCH FiEtR

FUR IR 26 TR 8 G ) LI IE % R 8 20 E E . TR LITHIRIRK L T 42 16 AR A FFia =4 K&
(1 TH, DGR ) LAEZ 50 58 A Ol T BRA 1 IR IR DI B8 LASRAS TH. 7ERENMEURIAIR,  BEAAJE 55 FAR R
L 2 ZHT KT R 20 50% LSRR LI T8 SR [19]. fE 4R VI HI(Z2 4~6 J&), BHAR) TH 753K 52 1,
N YRR TH Fass, ORI A7AEH 200 TH, B RIEIRP AR Efass. 1 TH 4 s U T
WA 78 S RAF RO HOIR AR Th A . DRIE, SR 00 mT A8 28 J5 AT 1) RO IR, AT Ae] R AR T 6 25 L35 mT e Xt
UE YRS SR = FE A R IR [14] [20]0 H T4 4R 51 FR 3O S R 45 J3 Bt A ) L) 23 7= RS RS, 7 B ) 7 S
R 223347 U ROIR IR R 2, RIS Wra R TR B, SCEMEIRES K. H ATl R e ik 2 i
KRR ZE (Levothyroxine, L-T4){597 WL UR 9%, € REA FOMTT TSH K, iAZFER ZRIAYT His, HA|
RN [21]. AW RAN, SEURIA SCH B3 #:52 HUR IS a7 T BRAIRIA ™= SE7= K[ 7]

AR FLEE R IR, MIE TSH KFXE IVF/ICSI-ET IR BRI~ REIm R L Rr=Em . it
LR, SCH X gRgh R IG ) LR v kAN R 520, BEA TSH F 2 S EUF . Mo = R I A (B
WrEs e RERRL RIS . FRIE L BT AR LR N B A 5 ) A R (8] A D) )
H D 5 1) ART B85 o 5 — J5 T, 75 REAE: i — 00 (=] 1A A 72 A, 6 b TSH G F4E 4 2.5 mIU/L 8 4.5 mIU/L
(R 6 8 0 TVE 85, R BINIRIRIEYRAE . ZM U e B0 ™ 2 (1 2 [ 4]

WAV F R BREAE T, WF AT R T35 IVE/ACSI-ET A7 I AR, BEEARZ, Ik
EHR TR ENEIRG IR . KE2HCEFH OGRS TSH H, SRS T3, T4 ARURIRGUARSEA ¢
WHAEdE . HH, ARV EE A IR IR RO SR R LI S R, AR AR R AR, W
] JEAT A RS PR AT SR K

SE
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