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Effect of endometrial thickness on obstetric and neonatal outcomes
of monoparous pregnancy in fresh cleavage-embryo transfer
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[ Abstract] Objective To investigate the association of endometrial thickness (EMT) with obstetric
and neonatal outcomes of monoparous pregnancy in fresh cleavage embryos transfer. Methods A total of
1 845 patients of monoparous pregnancy after fresh cleavage embryos transfer cycles from Jan 2016 to Mar
2022 at Shanghai First Maternity and Infant Hospital, Tongji Universtiy were analyzed retrospectively.
Patients were categorized into three groups by EMT on transferation day:<<8 mm (group A), 8-14 mm
(group B) and =14 mm (group C). The primary outcomes were preterm birth (PTB), birth weight and
birth weight z-score, small-for-gestation age, large-for-gestation age, very low birth weight, low birth
weight and macrosomia. The second outcomes were pregnancy and perinatal complications. The
relationship between EMT and adverse neonatal outcomes was estimated by Logistic regression analysis.
Results The rate of ectopic pregnancy was increased significantly in group A. No significant differences
were found among the three groups in gestation age, birth weight, birth weight z-score, PTB, small for

gestation age, large for gestation age, low birth weight, very low birth weight and macrosomia. Compared
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with group B, the odds of adverse neonatal outcomes did not show significant differences before and after

adjustment in both group A and group C by Logistic regression analysis.

Conclusion Thinner EMT in

fresh cleavage embryos transfer is associated with higher rate of ectopic pregnancy, while it is not

independently associated with adverse perinatal outcomes.
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Tab 1 Comparison of clinical characteristics and first-trimester complications in the 3 groups [T +s, M(P,,,P,;) orn( %) ]

Maternal age (y) 31.9+3.8 31.5+3.8 31.1+3.7 0.006
Paternal age (y) 33.5+5.5 33.3£5.2 32.7+ 4.6 0.052
BMI (kg/cm®) 21.97£2.72 22.18 £ 3.26 21.79 £ 2.84 0.221
Basal FSH (mIU/mL) 6.65 (5.66, 7.85) 6.46 (5.40, 7.66) 6.68 (5.58, 7.88) 0.189
Duration of infertility (y) 3.0 (2.0, 4.0) 3.0 (2.0, 4.0) 3.0 (2.0, 4.0) 0.251
Infertility diagnosis <20.001

Primary infertility 86 (40.4) 1013 (60.8) 287 (71.2)

Secondary infertility 127 (59.6) 653 (39.2) 116 (28.8)
IVF indication 0.381

Female 131 (61.5) 938 (56.3) 214 (53.1)

Male 47 (22.1) 386 (23.2) 108 (26.8)

Both female and male 17 (7.9) 192 (11.5) 42 (10.4)

Unexplained 18 (8.5) 150 (9.0) 39 (9.7)
Parity 0.085

0 194 (91.1) 1574 (94.5) 384 (95.3)

=1 19 (8.9) 92 (5.5) 19 (4.7)
COS protocol 0.001

Long protocol 100 (46.9) 875 (52.5) 251 (62.3)

GnRH antagonist protocol 89 (41.8) 668 (40.1) 133 (33.0)

Ultra-long protocl 6(2.8) 24 (1.4) 9(2.2)

Short protocol 7(3.3) 46 (2.8) 3(0.7)

Natural cycle 11 (5.2) 53 (3.2) 7(1.8)
Type of ART procedure 0.084

IVF 106 (49.8) 763 (45.8) 180 (44.7)

ICSI 75 (35.2) 607 (36.4) 131 (32.5)

Short-time incubation of gamete 32 (15.0) 296 (17.8) 92 (22.8)
Total dose of Gn (IU) 1800 (1375,2 400) 1875 (1500,2 400) 1875 (1500, 2325) 0.610
Days of stimulation (d) 10.2+3.8 10.2+2.9 10.4£2.5 0.194
Hormone level on HCG day

E2 (pg/mL) 2 184.30 (1 601.60,2797.90) 2277.50 (1549.10,2932.60) 2528.80 (1804.00,3 162.90)  0.011

LH (mIU/L) 1.56 (0.82, 2.59) 1.54 (0.87, 2.57) 1.32 (0.78, 2.32) 0.119

P (ng/mL) 0.84 (0.61, 1.01) 0.8 (0.59, 1.03) 0.84 (0.62, 0.8) 0.859
No. of retrieved oocytes (n) 9 (5, 12) 9(6,12) 10 (7,13) 0.000
Days of transferred embryos (d) 2.96 +0.20 2.96+0.19 2.96+ 018 0.791
No. of transferred embryos (n) 1.71+0.45 1.66 £ 0.47 1.65+0.48 0.156
Endometrial thickness at transfer (mm) 7.79%0.52 10.96 + 1.33 14.89+ 1.11 <<0.001
Implantation rate (7/7) 62.2 (227/365) 64.4 (1778/2760) 64.2 (426/664) 0.706
Misscarriage rate 35 (16.4) 239 (14.3) 50 (12.4) 0.375
Induced abortion due to fetal abnormal 2(0.9) 14 (0.8) 2(0.5) 0.724
Ectopic pregnancy rate 16 (7.5) 65 (3.9) 14 (3.5) 0.034
Heterotopic pregnancy rate 1 (0.5) 8 (0.5) 3(0.7) 0.704
Vanishing twin syndrome 13 (6.1) 101 (6.1) 20 (5.0) 0.693
Stillbirth 0 (0) 3(0.2) 1(0.2) 0.716

COS: Controlled ovarian stimulation; IVF: In wvitro fertilization; ART: Assisted reproductive technology; ICSI: Intracytoplasmic spem

injection; FSH: Follicle stimulating hormone; E2: Estrodial; LH: Luteinizing hormone; P: Progesterone.
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Tab 2 Comparison of neonatal outcomes and complications during pregnancy and delivery in the 3 groups

[T+s, M(P,,,P.)orn(%)]

Gestational age (wk) 38.99+1.48
Year of birth
2016-2017 41 (25.6)
2018—2019 80 (50.0)
2020-2022 39 (24.4)

Birth weight (g) 3269.59 £ 497.70

Z-score 0.04 (-0.47, 0.72)
Term birth weight (=37 wk) 3345.71 £ 397.67
Preterm birth weight (<237 wk) 2238.64 £ 585.22

Neonatal gender

Male 89 (55.6)

Female 71 (44.4)
Malformation rate 5(3.1)
Preterm 11 (6.9)
Very low birth weight 2(1.3)
Low birth weight 7 (4.4)
Macrosomia 14 (8.8)
Smal for gestational age 7 (4.4)
Large for gestational age 17 (10.6)
Placenta previa 2(1.25)
Placenta abruption 0(0)
Premature rupture of membrane 6 (3.8)
Eclampsia 3(1.9)
Gestational diabetes 2(1.3)
Oligohyframnios 5(3.1)
Intrahepatic cholestasis of pregnancy 1(0.6)
Postpartum hemorrhage 1(0.6)
Obstetric complications 20 (12.5)

38.98+1.47 39.10+1.28 0.272
0.068
219 (16.3) 69 (20.5)
780 (57.9) 179 (53.1)
349 (25.8) 89 (26.4)
3288.91 % 474.54 3 287.54 % 444.90 0.774
0.17 (=0.47, 0.84) 0.06 (—0.49, 0.76) 0.322
3342.42 % 417.60 3322.981 + 413.06 0.486
2503.67 +561.31 2576.56 + 477.28 0.148
0.309
676 (50.1) 179 (53.0)
674 (49.9) 159 (47.0)
29 (2.1) 3(0.9) 0.165
86 (6.4) 16 (4.7) 0.492
4(0.3) 1(0.3) 0.170
62 (4.6) 11 (3.3) 0.560
87 (6.5) 22 (6.5) 0.542
84 (6.23) 27 (8.0) 0.270
134 (9.9) 28 (8.3) 0.610
38 (2.8) 10 (3.0) 0.580
5(0.4) 2 (0.6) 0.806
42 (3.1) 7 (2.1) 0.506
40 (3.0) 6 (1.8) 0.445
22 (1.6) 4(1.2) 0.947
38 (2.8) 11 (3.3) 0.868
8 (0.6) 4(1.2) 0.395
27 (2.0) 2 (0.6) 0.132
214 (15.9) 53 (15.7) 0.535
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Tab 3 Logistic regression analysis of neonatal outcomes and complications during pregnancy and delivery in the 3 groups

Small for 1.45 1.05 1.31
. . 0.354 0.459
gestational age”  (0.71-3.51) (0.92-1.20) (0.82-2.03)
Large for 0.93 0.95 0.82
. . 0.785 0.314
gestational age (0.56—1.64) (0.85-1.05) (0.53—1.24)
Very low birth 0.24 0.69 1.0
L 0.096 0.148
weight (0.05-1.71) (0.42-1.14) (0.05-6.79)
. . 1.05 0.93 0.69
Low birth weight” 0.898 0.334
(0.51-2.57) (0.80-1.08) (0.35-1.29)
L 0.72 0.93 1.01
Macrosomia 0.274 0.275
(0.41-1.35) (0.82—1.06) (0.61-1.61)
Obstetric 1.32 0.64 0.99
Sy 0.266 0.198
complications (0.83-2.22) (0.31-1.20) (0.71-1.36)

1.04 1.1 1.14

0.242 0.344 0.088 0.054
(0.95-1.15) (0.99-1.24) (0.98-1.30)
0.94 0.97 0.96
0.361 0.147 0.422 0.389
(0.86-1.02) (0.89-1.05) (0.88—1.05)
1.01 0.86 0.86
1.000 0.949 0.346 0.341
(0.62—1.53) (0.59-1.19) (0.59-1.18)
0.93 0.99 1.01
0.283 0.271 0.953 0.916
(0.82-1.05 ) (0.88-1.14) (0.88—1.16)
0.98 0.96 0.95
0.961 0.732 0.419 0.304
(0.89-1.08) (0.87-1.06) (0.86—1.05)
1.00 1.07 1.08
0.947 0.968 0.109 0.079
(0.94-1.07) (0.99-1.16) (0.99-1.18)

“Adjusted for maternal age, maternal BMI, neonatal gender and vanishing twins syndrome; "Adjusted for maternal age, materal BMI, parity,

smoking and vanishing twins syndrome.
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