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WE. a4 KT8 FEHRF % (hormone replacement therapy, HRT) /& & -F & M L 69 /& #k AR 6 45 44 ( frozen em-
bryo transfer, FET) B0 & IR BT A LA X At F& =B S AT 2012 42 A £ 2020 5 2
AR A E %R T ERETF T NI ATEEIEFET S RZ L0878 70 B8 A 4577 NRABAMN I, #
kGRS A AR AT E ST R A 340.12~16d 28 (n=1078) 17~20d A (n=2924) 21~31d A (n=575),
EZSMIAF A EILVERRE, RESITIAROIET = SR RR kI & B FRAT 4 3T = BT
B HETR BEWME AR A ALK, 4 ZEERERERZE, ZH0HEIKRRE DT B
UK FR#IL E XL AR ZF ARG FENL, BEIEAH MR ESLFEE 21~31d 5 12~16d L4814 &
AR BILE A FE B E 3 (aOR=1.780,95%CI: 1.055~3.003,P=0.031), HHudedkH X & & 4L By 4o F-
FE AR A AE R R AR i R FRETE BT S AR AR A B B AU 8 £ L R ST
FENL(P>0.05), &4 ELERAREBBEAAR T, ZANREILKRZLFAATFEL, 2EM%%F
12 A BT 12~16d 14850 ,21~31 d A8 F BT 2 MK AR R BILO LA AR ZF AT FEL, i
FHERRAE21d ARASHAIVKREARFLF LR S ANBORq EERALELELEZETRE AL &
He e e,

KR IERE Ak  IERGAS AR 0 —BE 06 77 BT ) AR 4 B

RES &S R714.8 MERFRERD A

Influence of the duration of estrogen treatment prior
to frozen embryo transfer in hormone replacement protocols
in endometrial preparation on neonatal birth weight

HAN Xinwei, NIU Yue, WEI Daimin
(Hospital for Reproductive Medicine Affiliated to Shandong University, Jinan 250021, Shandong, China)

Abstract; Objective To investigate the optimal estrogen exposure duration prior to embryo transfer in frozen embryo
transfer (FET) cycles with hormone replacement therapy ( HRT) for endometrial preparation. Methods This was a
retrospective cohort study. Patients who underwent HRT regimen for endometrial preparation before FET and single
blastocyst transfer and achieved singleton live birth between 2012 and 2020 were included in the analysis. Overall,
4,577 FET cycles were included for analyses. According to the duration of estrogen treatment before embryo transfer,
we divided the cycles into three groups: 12-16 days group (n=1,078), 17-20 days group (n=2,924), and 21-31 days
group (n=575). The main outcome measures were neonatal birthweight, and secondary outcomes were gestational
diabetes mellitus ( GDM ), gestational hypertension ( HDP), preeclampsia, cesarean section, premature abruption,
placenta previa, postpartum hemorrhage, sex of neonates, preterm delivery, small-for-gestational age ( SGA),

large-for-gestational age (LGA ), low birth weight (LBW ) and macrosomia. Results There was no significant
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difference in neonatal birthweight, SGA, LGA, macrosomia among the three groups. The rate of LBW was higher in
the 21-31 days group than the 12-16 days group (aOR=1.780, 95%CI. 1.055-3.003, P=0.031). The rates of other

pregnancy and neonatal outcomes such as preterm delivery, GDM, HDP, preeclampsia, cesarean section, premature

abruption, placenta previa, and postpartum hemorrhage, neonatal outcomes, including sex of neonates were also com-

parable among the three groups (P>0.05). Conclusion There is no significant difference in birthweight among the

three groups, but longer estrogen treatment duration before embryo transfer is associated with a higher rate of LBW in

HRT regimen for endometrial preparation before FET. These findings suggest that clinical protocols should individualize

estrogen exposure duration based on patient characteristics.
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(frozen embryo transfer, FET) Ji] 1] it) £ & K i 434
fn, 7E FET JEI | dnfaf e 8 i AR 00 5 N B ME A%
T R USAG NG 5 5 IR 8 1 [R5 AR 4T
URAYSEHAE IR N EE T R B A AR
F & P FE B (hormone replacement therapy, HRT)
Jr e HEIN J7 %, Hovh  #F FET M3 208
TR BN FEA MR B R A NGRS
PR EE RS 8 mm DA B gl AT DL 72 AR IEPE 22 R
PR BEF 5 B AL, TR E G il R R G RS AL (]
FEN RS2 B WG 4 A A7 o A2 0 3= 1) ol e <
— ELAFAEG, R, DL AR MES R VA 7 I a], DI 2
Il RES Jry , 52 B A= 00 B 222 4 j R DG T T A
BT, CA BRI T 6 Rl iy 0 2 10 HH 7 e
FERHE BRI BERF ST A 2510 R —3T L ek
TURBU G AE SRR 5846 = e v B 5558
AU AR G T, SRI HRT J&3 FET
A 2 3R ) B X 3 A L A R I () s i A7
HAE, I, AWFSE 73 BT 7E HRT J7 R UME5 IR
FET I R RS AR AT R TR 7 s )6 A LA
Jo e LA S CHAB IR WRES Joy SR A ) LAt SR sl

1 #RERE

1.1 —Rg3HE

[ BPE 234 2012 4F 2 H 2 2020 4 2 AEIIAK
K27 B T A= B 5 B #6471 X FET J- 43 I 16 76 7
B . AR DFE 20 ~40 % Q% — kAT
{RANZH (in vitro fertilization, IVF) Y UF % Py B
¥ T 4% (intracytoplasmic sperm injection, ICSI) Bl
28 B — AT R IR IR IR RS 4 ; 2K ] HRT & 01k &
T E NI @R Fe it HEBRbR . O FH AL ER
QB A TERE MR 10 d LLE, T R
J& 7 mm BRI, ARAE DL EAREILIA 4 577 AN
197 AR R O T ME S R IR T B ] 4y 3 AL

12~16 dZH(n=1078) .17~20d #H (n=2924) 21~
31d H(n=575) , AUFEAF SRR TR, CiE
I LR R 2 i 26 i s e 2 B 3 2 ik v (L
5:202584) TR B BB G RS
12 FHik
1.2.1 BERBERIBITHE

56l 14 B A2 HE B ( controlled ovarian hyperstimu-
lation, COH) 3% A& K IVE/ICSI it 7% € 78 Hi 8
g O R B ST TA B AT HRT S )
FET, 16 A AWM 1~3 RITHA T IR ME — B
CKMESR i FEFEE 1 mg/ ) 4~6 mg, MEMEE R
W) 2R 12d . EFENEEE =8 mm, 4T
HE 22 10 mg/ W (3 W/d . AR, 22 38 25 AR
(LB PYPESF R, 100 mg/ i) B 2556 4k Py i
200 mg/d,5 d JEATIRRGRE R . A5 I AE IR , 13 T
T IR S AR R R ) FE R S AT RS 8 S
i 2R AR R = 12 JRER
1.2.2  ZiRtahrAnE X

ARHFFE LS SR HR bR AL 5B ILZS JR A A AT R 4G
Jaro ANTF A LA SO AR AR 5T /N T TR B 1 8
SHEE AL . KT RE L
S AR R K FRIGIEIE S EE LT E a0
A AL PR bR S IR O A LR R
HRSEY " Hfl A Lgs /s (8 X
J oy 2 Ry 28 J G K 37 JE Z ) AR H AR AR
(R SCHB A L AR i <2 500 g) M AR KL
(8 R L A AR T >4 000 g) L AT A
2 2[RV WA DG I A 2B %6 AL T R SR PR G |
YR LU G B R R A R AT E R A, 4
DRIIBE PRI 2 SN HEBR S RO & I i R ), T AT Uik
24~28 JAAT 75 g IR AT ol , v A2 R 41 =0
H—I sk 200, 25 17 1% =5.1 mmol/L; 1 h il fE =
10.0 mmol/L;2 h [fi##=8.5 mmol/L,
1.3 SitFELIE

K SPSS 27.0 # 4, % Kolmogorov-Smirnov



(o]

T NN

Wy, W,
2L 2L

¥ i (B =

63 4 11 1

o B0 3 S At R A T IR SRR B AN R IR
IIHLL M Py, Prs) Feom; A1) HLHE R I Kruskal-
Wallis H 5, THECR B n( %) Fow, 48] R
K x* Ko ) Fisher UM%k, X T 974 JL4E
Jrg B AT GRAR I I AAE B Az JLAA B 1 R FH 2k
WE 53, T bR AL R b S 95% B 15 X (1]
( confidence interval, CI), HAh%E )5k H —JC Lo-
gistic [FIEXFRZ4 R R HITKIE, THE R IE HAE L
(adjusted odds ratio, aOR) }& H: 95%CI, K58 7K
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2.1 E&RIFE

JR G B2 M T A5 4 T B P I JEE B G A | B SR
BMI  BEA: AT U vk K, FE Al 1 35 02 B A A il & SE Ak
S LR SR UL 55 O 36 KK A2 O S IR IR RS A
R[] (4 431 22 A Bei 24 8 L (P<0.05) . 3 4l
M FEL AR 53 A1 22 S oS i3 L (P>0.05) . WL

a =0.05, *1,
F 1 BHENILEIE
Table 1 Basic characteristics of the participants
SH (omt 078) (re2926) e S S
R 29.0(27.0,32.0) 29.0(27.0,32.0) 29.0(26.0,32.0)  1.281 0.527
BMI/ (kg/m?®)*"* 24.0(21.5,26.9) 23.5(21.1,26.5) 23.0(20.7,25.7) 25.800  <0.001
TR 26.560  <0.001
0 701(65.0) 1817(62.1) 327(56.9)
1 248(23.0) 598(20.5) 133(23.1)
=2 129(12.0) 509(17.4) 115(20.0)
TR/ % 0.321 0.852
0 935(86.7) 2538(86.5) 493(85.7)
=1 143(13.3) 396(13.5) 82(14.3)
PR ILRE
FSH/(IU/L) 5.8(5.0,7.0) 5.9(5.1,6.9) 5.9(5.1,6.9)  1.030  0.597
LH/(IU/L)"* 6.0(4.2,9.3) 5.7(4.1,8.7) 5.2(4.0,8.2) 11.330  0.003
E2/(pg/mL) 34.8(26.3,45.9) 34.1(25.9,44.4) 34.2(26.6,46.5)  1.828  0.401
TotalT/ (ng/dL) ™" 31.4(22.0,42.5) 29.6(21.1,40.5) 20.1(19.9,40.6)  8.048  0.018
AMH/ (ng/mL) 5.8(3.4,9.2) 5.6(3.1,9.1) 5.9(3.3,9.7) 2544  0.280
XA 5% B9 3 5 40 19.0(14.0,27.0) 19.0(13.0,26.0) 18.0(13.0,25.0) 11.950  0.003
AZ A 3.882  0.693
O RN 479(44.4) 1390(47.5) 274(47.7)
BHERE 180(16.7) 454(15.5) 92(16.0)
HEBP B AT 54(5.0) 154(5.3) 28(4.9)
RAEHRE 365(33.9) 926(31.7) 181(31.5)
LW 2 R0 R LR AT 388(36.0) 1000(34.2) 174(30.3)  5.499  0.064
R Wi S 7.995  0.238
ISEEIWES 620(57.5) 1743(59.6) 332(57.7)
LR LT IWIE S 109(10.1) 290(9.9) 72(12.5)
GnRH #i#i % 342(31.7) 857(29.3) 164(28.5)
Hpth 77 %2 7(0.6) 34(1.2) 7(1.2)
RN EL 15.0(11.0,19.0) 15.0(11.0,20.0) 15.0(10.0,20.0)  1.282  0.527
hCG H ME#ZEH/ (pg/mL) 0.043  0.979
<3000 273(28.1) 723(27.8) 143(27.8)
>3 000 698(71.9) 1880(72.2) 372(72.2)
hCG HZ2 & (E/ (ng/mL) 0.9(0.6,1.2) 0.9(0.6,1.2) 0.9(0.7,1.2)  3.955 0.138
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sk

~ 4 ~ 4] ~ 4]
e e 078 (252 s e
fiff LA 74(6.9) 198(6.8) 38(6.6) 0.039  0.981
S T e 13.130  0.011
IVF 765(71.0) 2217(75.8) 446(77.6)
ICSI 281(26.1) 622(21.3) 114(19.8)
IVE/ICSI 32(3.0) 85(2.9) 15(2.6)
ggiﬁifﬂ?gmﬂ% 10.0(9.0,11.0) 9.0(8.5,10.0) 8.5(8.0,9.0) 390.4  <0.001
WE R A% F s )0 1225  <0.001
2012—2014 4F 188(17.4) 509(17.4) 74(12.9)
2015—2016 4 254(23.6) 1001(34.2) 254(44.2)
2017—2018 4 462(42.9) 911(31.2) 207(36.0)
2019—2020 4F 174(16.1) 503(17.2) 40(7.0)

*P<0.05:17~20 d 41 vs.12~16 d 41;°P<0.05; 21~31d 4 vs. 12~16d £1;°P<0.05; 21~31d £ vs. 17~20d 41,

22 TELRBRAELEBLE s SRR IR | TR I R R
WEARAE IR BB IR R Y BRI 2, B WS I I A L ) 4 2 T 2 7%
LT HUE R B R LR R R ANTIRE X(P>0.05).,
L KT L MR AR L SRR R
F 2 IEURSS R R EIT RORE

Table 2 Obstetric and perinatal outcomes

N TAROETRZR R R B A LR B R I B RS

~ 4] ~ 4] ~ 4
o (e 078 (rm2528) R S Z O
Eitacy R Npis =g 3500(3 200,3 800) 3500(3 200,3 800) 3400(3 100,3 800) 5.596  0.061
“ 3400(3 150,3 700) 3450(3 150,3 800) 3390(3 000,3 710) 5.907  0.052
5 3.600(3 300,3 900) 3550(3200,3 800) 3500(3 200,3 800) 5972  0.050
Bk L 4560  0.102
% 524(48.6) 1315(45.0) 272(47.3)
E 554(51.4) 1609(55.0) 303(52.7)
EHYINTY
Ui 79(7.3) 246(8.4) 48(8.3) 1.273 0.529
YR H0E R I 94(8.7) 229(7.8) 44(7.7) 0.962 0.618
YT R L 71(6.6) 223(7.6) 38(6.6) 1.674 0.433
ER LI 14(1.3) 37(1.3) 9(1.6) 0.336 0.846
e 827(76.7) 2297(78.6) 440(76.5) 2.369 0.306
Jif i 6(0.6) 13(0.4) 3(0.5) 0.230 0.892
JiEEEN IR 10(0.9) 24(0.8) 6(1.0) 0.322 0.851
7 e H 12(1.1) 17(0.6) 2(0.3) 4372 0.112
Bk JLEs )R
NT L 33(3.1) 110(3.8) 24(4.2) 1.618 0.445
KFHGIEIL 285(26.6) 781(26.9) 143(25.0) 0.904 0.636
R AL 33(3.1) 122(4.2) 28(4.9) 3.835 0.147
ERJL 132(12.3) 349(12.0) 59(10.3) 1.602  0.449
T12~16 d A 4 HTAIL,16~20 d AL 7 SHTA L, 21 ~31 d A9 3 AT A L AP B sk
Z 7t Logistic X &4 B34 R MIEAE IE 0 A TR A2 2 A4 . FESRAR RS BMI, BB
2.3.1  ZRPERIAZER BEYRYEL Al M0 3 A2 B AR AR LR | SR A I v 2

Wy 22 4 B BE 25 5 AR XU S il 52 B 9
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B BN FSH /K- 320K 7 X B A VR Jia i 1]
RO IR 5 IR B | i WA o DA 2R
FHHTME AT ] 12~ 16 d ZH NS FRIR SR
HEE, R D/R17~20d A 12~16d 4 (b=
-38.5,95%C1:-91.8~14.9,P=0.158) .21 ~31 d 4
F12~16 48] (b=-20.2,95%CI;-62.9~22.4 P=
0.352) MR TG 3 XL,

2.3.2

—JC Logistic [PIH%5

TJC Logistic [AIJHMKAA % WK 3, H AT RS,
JeyR F — T Logistic [FIAA1E, DL 248 N i M

#2 3  Logistic [BlJTMR{E %

WMERIBITIE 12~ 16 d H S /NTHGIEIL KT
R L BRI & A A 17~20d 41f1 12~16 d
2H,21~31d 4F1 12~16 4R TLHE 24 =
M (P>0.05) ,{HHEBZFIRIT 21~31 d M 12~16d
ZHAH HAR S A A i )L & A2 % 8 35 T (aOR =
1.780, 95%CI; 1.055~3.003, P=0.031), HAthHr
A LSRR B IF RORE B AR BT 17 ~20 d 4R 12~
16 d 41,21 ~31 d 4 H 12~ 16 4 [0 2 F WIS i
BN (P>0.05), W4,

Table 3 Logistic regression coefficient coding table

it MRAE

BERAE % JRH

BMI <24=1; 24~28=2; >28=3
WEAT AT YRR 2L 0=0; 1=1; >1=2

FEA M AR B A A B FE S/ (TU/L)

FAth 175 2B/ (ng/dL)
ETHLWZ I RLE A

XUt 5% B 9

FAf M3 FSH K/ (1U/L)

LI WIEN
FEAE NG B[]

FEABIC N A7 5 B/ mm

JfEL
J L
J=0; A=1
J L
J L

IVF=1; ICSI=2; IVF+ICSI=3
2012—2014 4F = 1; 2015—2016 4 = 2; 2017—2018 4F = 3;

25

2019—2020 4F =4
JR{E

W E AT ] /d 12~16=1; 17~20=2; 21~31=3
# 4 Logistic [A1IHDL K 2tk [0 125
Table 4 Logistic regression and linear regression of obstetric and perinatal outcomes
- 17~20d 4H vs. 12~16d 4 21~31d# vs. 17~20d 4H
aOR(95%CI) Wald x* P aOR(95%CI) Wald x* P
(YIS
Ui 1.214 (0.929~1.586) 0.925 0.156 1.262 (0.862~1.846) 1.431 0.231
T URIIRE PR 95 0.932 (0.717~1.212) 0.493 0.601 1.030 (0.692~1.532) 0.009 0.885
B YA o5 1 1.150 (0.863~1.533) 1.742 0.340 0.955 (0.621~1.469) 0.064 0.834
TR AT 1.010 (0.535~1.905) 0.275 0.976 1.322 (0.543~3.220) 0.002 0.539
HlE 1.124 (0.943~1.339) 2.285 0.191 1.015 (0.784~1.314) 0.035 0.908
JiEEER 1.067 (0.390~2.917) 0.022 0.900 1.765 (0.409~7.612) 0.755 0.446
JiEEENIINCS 0.992 (0.460~2.139) 0.003 0.984 1.290 (0.441~3.771) 0.340  0.642
7 . 0.513 (0.242~1.088) 3.028 0.082 0.300 (0.066~1.361) 2.436 0.119
B LSS R
/NF IR L 1.158 (0.769~1.743) 0.226 0.482 1.164 (0.662~2.048) 0.248 0.597
KFHGIEIL 1.068 (0.904~1.261) 0.442 0.440 1.034 (0.806~1.327) 0.034  0.791
(2N ig g 1.412 (0.951~2.097) 2.933 0.087 1.780 (1.055~3.003) 4.673 0.031
ERIL 1.014 (0.809~1.270) 0.000 0.905 1.113 (0.787~1.575) 0.437 0.544
RAERIFE S5 W], MERCER ol F e ] S 4 253

3 3 i

ATIREAM AT T M B L M 3 37 B
HRT HL0EE FET J5 035 A JL U Bk B R 3

I AR BT LR B AR, BRI F M R
BITEFE 20 3 41, 4l 1) AR LR T i K T G i
JL /NFRRE L AR AR L B RILa AT
BEES . HIK,#17IC Logistic M504, BT
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ZRYPELE G UL P 530 R A R , 3=
IR 55 HE P A R v R 08 2 A DG I E B, A
g 5 FEARPUAAC L | 3 2 T HE R RS fin &
AT WU PROvS | A B 0 v 0 R A I Y
BB PR 7R 7E — 0T Logistic [ 943 4 o, A BF
GO B Z ROV RLE ARy Hh— MR A A
RIMTIIE . HAWRZ N RIS FE SRR BMI RE
PEEEGRUCET AN 75 2 B A A iU R A i 2 52
) OUN LR S R 6 B A LT FSH ZKF A2 K57
A SR H] B AR IGTT 5 AR . FERCE
TR R A5 f5 , MEL TG YT N E] 21 ~ 31 dZH AN
12~ 16 dZHAH AR AR B i LA AR R 2 T

ARG EIN, IVE B O822I YT /Y H 2T
BET 0 BRINT TVE JA L 3 R B A iR 2 TRl = L
S5 )R A R AN U U DR | 4 W 40 v ol s,
e NTF R L R AR R B RJLY, B
I, SRS KB =25 R i i U1 AR A ML AT 28
ARTERI AT PR A B o 5 B0 B A G B
K (assisted reproductive technology, ART) Ffig71X;
RNEFEF=EE R EERE 2 —" ) SR, 2T
T ART Ui FRAS B | 428 5% T A 3500 o 1) e 08
2, ] B R LA, R e AR R A R 0 AL
Tl AT B A P VR 3R S S - N IR R
ﬁ‘)ﬁgﬁE‘»Z}Zﬂ .

HHil ART &5 WBER 7 S b IR B AT T
WEER B e A I T R IR R G FE A, H AT
AR B S5, (H 8 3k DA hy I V3 3R R 2 B ) AN
A, MEBER R T R G OCHE IR 2 X IR i
WA EBEREHEER, A5 L0 15K
o e R R T TR ) JE K S 3 R R, A R
TRYTI N 28 d, X AT BE - AR ) SN IR
PRE B P IR DR 3k 3% 7 A A TS ), 51 R T
B RS A S FE R 1) S ek A e

AT T MERLERIRYT I 0] 5 MG RS A J5 T
A LS5 R Z 81 5 3 . Bourdon %% & HLIR Ji 7%
FERTHERLZ IR R F 28 d S Ef [ 4E 21 d LAY
AHLHT A LR B i W S R, 10 50 S PRI 5 e R
W R A B 1) 5 7™ AR LR AR AR T i T e
MM AR REA B A, 25 R W B
PR BRI A RE | 3 A LR T B A7 — 2 PR AR
BTG X, Logistic MHJG & MG
JPIHIA] 21 ~31 d 4145 12~ 16 d ZHT HOAR H A AR B
JLE AR BFETHE X 5 Bourdon % (7T 4518
AL AECHA B A L2 R S A iR JRy 22 7 o4 i+

AR FAEAE—E SRR, QR T ™% 1
PN AFIHERR bR UE LA K —JC Logistic [P H R 1E 1R 2%
P (H T L BB 5, 758K v] REA7 7R ml il
TR 2R e, (MENE 2 (0 R 1 BB T B
B TRRSE TN T CE IR RNEAR S TR R
DIfe R Z Pl g e S H AL R R 51k, Bk
BH AR 7 Ey RS T R XA QAR ol o A B = R 45 e
AR Y B ARSI AT HEBR T OME B R IR 9T I IR
10d DL B85 NEEE <7 mm (9813 H 203 5%
TE AEATE AN REHERS PN S AR B KA 56 PR 2 X6 4 iR 45 )
B AR J LSS Ry 5 ), 8 E SR A P B ] D 1, A%
U R R VSR 12~31 d |, EEERLE
15~22 d, ifii Bourdon %> fHF 5 Hv Mk ik 2 A ) Bisf
) K, LA 9% 45 R 3R B M S 3 A T R A (] >35 d
AT REXTFACF- 2t A A 5 i 45 Jey A S i), O LR AR
B LTS =3 R ARG Fp e 2 10 FH e i) 3%
At 35 d MBS E T, BARAHE S UE IR G
AT MESE 2 TR YT RS2 B A S 3 s i A LA
[t , RO TR AR R B R LR R (Rt — 2
JEAR 38 2R 7 FH IS () 5 2 B A LR = ) 25 57
AR G2 B AR

AT FENT Tl AR 3R B3R T I R AR AR — 2 1Y
B MEBERIRY T BT IRIAE 20 d AP BTAE LA
HR AR AR BT S 1) 2 A 2R T B TET S ), AT LAAE GRS ] Y
Shb HE SEBRG Dl ok R R R RIS 8], SR, A
GEIE I | R 75 B — AR R AP RS PR
FHUA I BRI 5% 11— AL HR R W B S A A S 25 1)
AR YT ]

SEHL .
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