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[Abstract] Objective: To compare perinatal outcomes and the incidence of pregnancy
complications between fresh embryo transfer and frozen embryo transfer in singleton
pregnant women. Methods: The clinical data of 3161 in wvitro fertilization-embryo
transfer cycles conducted in Center for Reproductive Medicine of the Third Affiliated
Hospital of Sun Yat-sen University from October 2015 to May 2021 were retrospectively
analyzed, among which 1009 cases were fresh embryo transfer (fresh embryo group) and
2152 cases were frozen embryo transfer (frozen embryo group). The baseline
characteristics were compared between two groups, and logistic regression was used to
analyze the effect of fresh embryo transfer and frozen embryo transfer on pregnancy
outcome and complications. Results: Compared with the fresh embryo group, the frozen
embryo group had an increased gestational age (P<0.01), increased birth weight (P<
0.01), higher cesarean section rate (65.1% vs. 50.7%, AOR=1.791, 95%CI: 1.421-
2.256, P<0.01), higher risk of large for gestational age infant (12.7% wvs. 9.4%, AOR=
1.487, 95%CI: 1.072-2.064, P<0.05) and macrosomia (5.4% wvs. 3.2%, AOR=2.126,
95%CI: 1.262-3.582, P<0.01). The incidences of early abortion (18.5% vs. 16.2%, AOR=
1.377, 95%CI: 1.099-1.725, P<0.01) and gestational hypertension (3.1% vs. 1.9%, AOR=
1.862, 95%CI: 1.055-3.285, P<0.05) in the frozen embryo group were significantly
higher than those in the fresh embryo group. Stratified analyses by stage of embryo
transfer showed that during blastocyst transfer, the gestational weeks of delivery, birth
weight and risk of cesarean section in frozen embryo group were significantly higher than
those in fresh embryo group. During cleavage stage embryo transfer, frozen embryo
transfer was associated with a higher risk of cesarean section, macrosomia, miscarriage
and early miscarriage, and the birth weight of newborns was also significantly increased.
Conclusions: Compared with fresh embryo transfer, frozen embryo transfer is associated
with a higher risk of abortion, early abortion, large for gestational age infant,
macrosomia, cesarean section, and pregnancy induced hypertension. The birth weight of

newborns after frozen embryo transfer is also significantly increased.

[ Key words] Fresh embryo transfer; Frozen embryo transfer; Perinatal outcomes;

Complications of pregnancy
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[ ER&IE | 9P iR 3% W 345 T i£ 4 (intracytoplasmic sperm injection, ICSI) ; A 2% £,
JE A% M B2 % # (human chorionic gonadotropin, hCG) ; 4 /T 4§ 4 (body mass index,
BMI) ; }b 44 1t (odd ratio, OR) ; 4% iE & Y48 I (adjusted odd ratio, AOR) ; & 13 X 4]

(confidence interval ,CI)
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Table 1 Comparison of basic conditions and clinical characteristics between fresh embryo transfer group and frozen embryo
transfer group

(s B M(Q,,0,)8n(%)]

. o N HEARZE

A WG AR e s SrEE | BAE BRI
WERREHIAL 1009 32.5+4.8 3.0(2.0,4.0) 517(51.2) 147(14.6) 65(6.4) 230(22.8) 50(5.0)
HIRRAZE 2152 32.5%4.7 3.0(2.0,4.0) 1059(49.2) 345(16.0) 138(6.4) 518(24.1) 92(4.3)
ZhiC B — —0.11 —0.68 2.69
P — >0.05 >0.05 >0.05

S N2 2]

41 il n BMI(kg/m?) Emg(ﬂé?f)u{ﬁi? ﬁi%iﬁ%iﬁéﬁ ) i 7;4%1]7(]:2& % RIPEL
GERREAEL. 1009 21.7+2.7 6.9+1.9 5.2+2.4 434(43.0)  575(57.0) 10.0(7.0,13.0)
HIRRAZE 2152 21.7#2.8 6.8+1.7 5.3+2.0 1072(49.8)  1080(50.2) 14.0(9.0,19.0)
ZhIC 8 — 0.15 1.38 —1.22 12.74 —17.12
P — >0.05 >0.05 >0.05 <0.01 <0.01

W . R IT NG F A B B RO G AR

I ZH 1CSI RN " Or 1 2 3
WERREHIAL 1009 827(82.0) 182(18.0) 685(67.9) 324(32.1) 374(37.1)  619(61.3) 16(1.6)
HIRRHEAL 2152 1725(80.2) 427(19.8) 499(23.2) 1653(76.8)  1324(61.5) 788(36.6) 40(1.9)
ZN/C — 1.44 585.92 171.17
P1E — >0.05 <0.01 <0.01
— TR . BMI: (R TG4 ICST: UM P SR T35
F2 SRS VR R A L AT R AS ) A
Table 2  Perinatal outcomes of fresh embryo transfer group and frozen embryo transfer group
[Zxs B n 5% (n)]
4 Vi A UEE (o) B ILHN(BiL) W =0 o=
fitf R A A1 38.5+1.6 32314439 428/389 81.0 50.7 9.6
(817/1009) (414/817) (78/817)
TRIRES AR AL 38.8+1.6 33184451 876/828 79.2 65.1 8.1
(1704/2152) (1109/1704) (138/1704)
OR(95%CI) — — 0.957 0.965 1.814 0.835
(0.810~1.131) (0.803~1.159) (1.531~2.149)"  (0.624~1.117)
AOR(95%CI)* — — 0.871 0.886 1.791 0.789
(0.714~1.062) (0.711~1.104) (1.421~2.256)"  (0.560~1.113)
il ARG A NT AL KT ML ERIL PPN c = )LAET
it RSB 4.7 9.2 9.4 3.2 0.98 0.29
(38/817) (75/817) (77/817) (26/817) (8/817) (3/1027)
IR A ZH 5.5 9.6 12.7 5.4 0.59 0.23
(93/1704) (164/1704) (217/1704) (92/1704) (10/1704) (5/2158)
OR(95%CI) 1.183 1.054 1.402 1.736 0.597 0.792
(0.804~1.743)  (0.791~1.404) (1.066~1.846)" (1.114~2.706)" (0.235~1.518)  (0.189~3.320)
AOR(95%CI)* 1.311 1.134 1.487 2.126 0.590 0.550

(0.837~2.054) (0.811~1.585)

(1.072~2.064)"

(1.262~3.582)"

(0.191~1.824)

(0.097~3.125)

—  JEAHSEE . "P<0.05, 7 P<0.01. "R IE T AR INER RS R IR B AN ZE e BRI IR Y BE S 2R L OR : FH HE 5 AOR A4S IE )5 HUAE
Lb; CI: BAFIX (A

LY

3 3 g

W T B A A 1) A R, R VR A K

il o (LR IR RS AR 5 S VR RS AR B IR 78 A RO &
i SR YR 45 SRy bR AR AFAE 22 5, HR IR PR L ok

e — AR o A58 I o [ B 23 B IR
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Table 3 Pregnancy complications between fresh embryo transfer group and frozen embryo transfer group
(%)
A m o o IR GERRIE RN BB
L il e W0 i 7
BERFEAAL 1009 16.2 2.7 8.2 1.9 0.2 0.4
HIERAE 2152 18.5 2.2 9.2 3.1 0.2 0.4
OR(95%CI) — 1.173 0.812 1.137 1.649 1.173 1.055
(0.961~1.432)  (0.503~1.311)  (0.870~1.486) (0.984~2.761) (0.227~6.054) (0.324~3.435)
AOR(95%CD* — 1.377 0.764 1.255 1.862 1.071 1.094

(1.099~1.725)"  (0.445~1.313)  (0.930~1.693)  (1.055~3.285)"  (0.185~6.201)

(0.290~4.129)

—  JCAH K . "P<0.05, " P<0.01. "R IE T 3R ON AL RS R IR B AN 2R REAE IR IR Y BE S 2% . OR : LU L ; AOR A4S IE )5 HUAEL

Hﬁ ;CI:E{%&‘[XI‘EH .

&4 AFEIG BRSNS L AR YR A Ry S AT YR R e

Table 4 Perinatal outcomes and pregnancy complications after cleavage-stage or blastocyst embryo transfer between fresh

embryo transfer group and frozen embryo transfer group

[x+s 8% (n)]
a Vi k| B Lk E HE
Z al
UJIEL1 ¥ [JiE2S ] LN IENE LN
S IR AT A 38.5+1.6 38.4+1.6 3164+459 3172+438 49.5 53.0
(273/551) (141/266)
NN A 38.7+1.4 38.7+1.74% 3238+469% 3252446944 65.2 65.0
(242/371) (867/1333)
OR(95%CI) — — — — 1.910 1.649
(1.457~2.505)"  (1.264~2.152)"
AOR(95%CI)* — — — — 1.941 1.640
(1.477~2.551)"  (1.247~2.158)"
a5l KT L F KL W
k= al N N -
UJIERL £ [TiES ] BN ERNE) LN
R RS A4 8.9 10.5 33 3.0 19.6 17.6
(49/551) (28/266) (18/551) (8/266) (134/685) (57/324)
RN Ak 11.3 13.2 6.5 5.0 25.9 19.2
(42/371) (175/1333) (25/371) (67/1333) (129/499) (317/1653)
OR(95%CI) 1.193 1.252 1.954 1.699 1.434 1.111
(0.777~1.832)  (0.824~1.901) (1.054~3.623)" (0.794~3.508) (1.089~1.888)" (0.814~1.517)
AOR(95%CI)* 1.177 1.256 1.916 1.716 1.482 1.030
(0.764~1.815)  (0.819~1.929) (1.029~3.569)" (0.805~3.658) (1.119~1.961)" (0.746~1.420)
a HHA BT & I
k= ai - -
L] £ IENE] £ N
S IR AT A 17.1(117/685) 14.5(47/324) 2.2(15/685) 1.2(4/324)
N2 24.0(120/499) 16.9(279/1653) 3.6(18/499) 2.9(48/1653)
OR(95%CI) 1.537(1.155~2.046) ™ 1.197(0.856~1.673) 1.672(0.834~3.350) 2.393(0.857~6.682)
AOR(95%CD*  1.580(1.180~2.114) " 1.098(0.766~1.553) 1.649(0.819~3.322) 2.402(0.847~6.810)

— OHIEHR . "P<0.05, 7 P<0.01. *KSIE T AR U E FEHINRIR L A2 B ARG B B2 D9 26 . e R RS M4 LA i) L, 2 P<

0.05,22P<0.01. OR: lUAE I ; AOR : KBS IE S5 FUAB HE 5 CT: A5 X 1) .

e 2 AR A 3285 5ICSTIR T I BRI e PR 4 3 1Y)
3161 44 24 (4 i R GORE , X 6 IR A% A AR IR RS AR
TE S W 45 Jay AN Y A D7 T ) 22 5 iR AT HUARE
S LRI R AR AT RE 2 4 B30 0™ | Ak e 1t

SEUEARIT AAE , DL GRIE ™ R TR L E L
SN R R HIRZE Ry 1 XU o

UTAEAE , 558 B A FE B AR IR T A G I A0
52 B MR M2 B SCTE . TR W W IR &
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JiE , Shuai 25 O HFFE 245 5 BoR , GRIRR ARG 40 AR
VL 3N 6.43%, o T EE IR FSAE 1Y I 7 3 4.93%
ARSCHERHRIRE R, R RS R B R 3 SR
TR . AT A B, A AR
FRYL R 5 IrEl ™ . AR SCRORNAR RS A R 1 v
T M A R 1) B f51) v ik R S A ) 40, 0 e ) 234
IR G B 5 = 1 R T R SRR AR R A
s I R X — SR I, L A S R AT
B2 IR IR 78 R il A vp 2 BT 76 18 R 0, TR
il 72 AT e VR AR FE P AN RS A IR DNA B
R BB R 2 AR R, S B IR Y & B T EE
B [ B R I A R e R v A T R S R a5
X AP ON N =W 2= Date e N =8 BN RS
BRGNS, Shi ZEWFSE & B, AEHEDY IEF
(RN 280 J8 3 T R SRS A 5 ik R B A ) 3 7 3
ZR TG FE L X2 5 T GE A B F#F 5T
X G R I 22 , X BRI AN A B R R 20~35 % H.
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