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Abstract: [ Objective] To identify the risk factors for late—onset moderate to severe ovarian hyperstimulation syn-
drome (OHSS) in clinically pregnant women undergoing in vitro fertilization or intracytoplasmic sperm injection and em-
bryo transfer (IVF/ICSI-ET) treatment, especially in those women with 10 to 20 retrieved oocytes. [ Methods] This retro-
spective cohort study included a total of 1 386 IVF/ICSI-ET pregnancy cycles at the Third Affiliated Hospital of Guang-
zhou Medical University from December 2017 to December 2018. We analyzed and compared IVF/ICSI-ET parameters of
pregant patients diagnosed as late—onset moderate to severe OHSS and non—OHSS by using one—way ANOVA and chi-
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squared test. Logistic regression was used to identify the risk factors for late—onset moderate to severe OHSS.[ Results] The
numbers of oocytes retrieved and gestational sacs were found to be the risk factors and total gonadotropin (Gn) dose was a
protective factor for late—onset moderate to severe OHSS (P<0.001). Their odds ratios (OR) were 1.097 [95% confidence
interval (CI): 1.04~1.16], 2.221 (95% CI: 1.52~3.26) and 0.942 (95% CI: 0.92~0.96) respectively. Their area under
the curves (AUC) were 0.645 (95% CI: 0.597~0.693) , 0.619 (95% CI: 0.565~0.673) and 0.666 (95% CI: 0.618~
0.714) , respectively. Their corresponding threshold values were 9.5, 1.5, and 29.17 respectively. The number of oocytes
retrieved, number of gestational sacs and the total Gn dose enhanced the assessment value of the model, with AUC of
0.733 (95% CI: 0.688, 0.777). In patients with 10~20 oocytes retrieved, total Gn dose was a protective factor (P<0.001)
and the number of gestational sacs was a risk factor (P=0.003). Their OR were 0.948 (95% CI: 0.922~0.975) and 2.209
(95% CI: 1.278~3.222) respectively. AUC were 0.624 (95% CI: 0.565~0.684) and 0.595 (95% CI: 0.529~0.661) re-
spectively. Among the patients with 10~20 oocytes retrieved, total Gn dose (P<0.001) was the protective factor in cycles
with gonadotropin—releasing hormone (GnRH) agonist long protocol, with OR of 0.937 (95%CI: 0.905~0.971) and AUC
of 0.651 (95%CI: 0.580~0.722). The number of gestational sacs (P<0.001) was the risk factor in cycles with GnRH antag-
onist protocol with OR of 5.950 (95%ClI: 2.304~15.367) and AUC of 0.720 (95%CI: 0.619~0.821 ).[Conclusions] In pa-
tients with 10~20 oocytes retrieved, the risk of OHSS becomes unacceptably high, total Gn dose is the protective factor for
OHSS in cycles with GnRH agonist long protocol and the number of gestational sacs is the risk factor for OHSS in cycles
with GnRH antagonist protocol.
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Table 1 Comparison of IVF/ICSI-ET parameters of pregnant patients diagnosed as OHSS or non—-OHSS
[(x +5) or M(P25~P75) ]

Ttems OHSS Non-OHSS 17 P
No. of cycles 115 1271
Maternal age/years 31(28~33) 31(29~35) -2.021  0.043"
Maternal BMI/(kg/m*) 21(19~22) 21(19~23) -1.081  0.280
Infertility period/years 3(2~6) 4(2~6) -0.202  0.840
Basal serum FSH/(U/L) 5.10(4.37~5.99) 5.45(4.64~6.46) -2.621  0.009"
AMH/(pug/L) 4.75(3.00~6.98) 3.37(2.20~5.54) -4.3 0.000"
Antral follicle count/n 20(16~25) 17(12~22) -4.587  0.000"
Men age/years 32(30~35) 33(30~37) -1.396  0.163
Priming dose of exogenous FSH /Ampoul (75 )  2(1~2) 2(2~3) -5.139  0.000"
Stimulation duration/days 11(9~12) 11(10~13) -2.611  0.009"
Total Gn dose/Ampoul (75 ) 22(16~27) 27(20~36) -5.900  0.000"
E, levels on HCG day/(pmol/L) 11 228(7309~13 877) 8 927(5950~12 076) -4.027  0.000"
Oocytes retrieved/n 12(10~15) 10(7~13) -5.178  0.000"
Life period of embryos transferred/days 3(3~3) 3(3~3) -1.173  0.241
Number of embryos transfer/n 2(2~2) 2(2~2) -0.067  0.947
Number of gestational sacs/n 2(1~2) 1(1~2) -5.062  0.000"
Fertilization type/% 0.184  0.668

ICSI 21.7% (25/115) 20.1% (255/1271)

IVF 78.3% (90/115) 79.9% (1 016/1 271)
Ovalution protocol/% 4908  0.027"

GnRH agonist long protocol

GnRH antagonist protocol

67.0% (77/115)
33.0% (38/115)

76.2% (969/1 271)
23.8% (302/1 271)

Data are expressed as mean + SD, M(P,~P.5)or percentage (frequency ). Group OHSS: pregnant patients diagnosed as late—onset moderate to
severe OHSS. Group non—OHSS: Pregnant patients diagnosed as non-late—onset moderate to severe OHSS. OHSS: Ovarian hyperstimulation syn-
drome. BMI: body mass index. FSH: follicle-stimulating hormone. Gn: gonadotrophins, E,: estradiol. HCG : human chorionic gonadotropin. ICSI:

intracytoplasmic sperm injection. IVF: in vitro fertilization. P value of < 0.05 was considered significant. !’ P<0.05.
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Table 2 Multivariate logistic analysis for late onset OHSS
Variables b Sb Wald value P OR 95 %Cl
Constant -3.096 0.524 34.866 <0.001 0.045 =
No. of oocytes retrieved 0.093 0.027 12.201 <0.001 1.097 (1.04, 1.16)
Total Gn dose -0.060 0.012 25.723 <0.001 0.942 (0.92, 0.96)
Number of gestational sacs/n 0.798 0.195 16.704 <0.001 2.221 (1.52, 3.26)

(0.529, 0.661) . & Gn 7 (P<0.001) 7F GnRH i
s T ZR W R R R E , OR 4 0.937,

95%CI }(0.905, 0.971) . AUC 4 0.651,95%CI H
(0.580, 0.722) ., 4EURHE%L H (P<0.001)7E GnRH 4%
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Table 3 Comparison of IVF/ICSI-ET parameters of pregnant patients diagnosed as OHSS or non—OHSS with 10~20
[x +sor M(P25~P75) ]

oocytes retrieved

Items OHSS non—OHSS thlZ P
Total
No. of cycles 80 594
Maternal age/years 31 (28~33) 31 (28~34) -0.853 0.394
Female BMI/ (kg/m?) 21 (19~23) 21 (19~23) -0.552 0.581
Infertility duration /years 3(2~6) 3 (2~6) -0.226 0.821
FSH/ (U/L) 5.13 (4.42~6.02) 5.24 (4.55~6.05) -0.631 0.528
AMH/ (pg/L) 4.37 (3.05~7.12) 4.05 (2.77~6.48) -1.477 0.140
Antral follicle count 20 (16~24) 13 (12~15) -1.991 0.046
Priming dose of exogenous FSH/Ampoul (75 ) 2.00 (1.67~2.00) 2.00 (1.67~3.00) -2.761 0.006"
Stimulation duration/days 11 (9~12) 11 (10~12) -1.977 0.048
Total Gn used dosage/Ampoul (75 ) 22 (17~28) 26 (20~34) -3.613 0.000"
No. of oocytes retrieved 14 (12~16) 14 (12~15) -0.967 0.334
E, levels on hCG injection day/ (pmol/L) 10 892+4 155 11 149+3 687 -0.242 0.809
Life period of embryos transferred /days 3(3~3) 3(3~3) -0.607 0.544
No. of embryos transferred 2 (2~2) 2 (2~2) -0.921 0.357
No. of gestational sacs 2 (1~2) 1(1~2) -3.218 0.001"
Fertilization type/% 0.026 0.872
ICSI 18% (107/594) 18.8% (15/80)
IVF 82% (487/594) 81.2% (65/80)
GnRH agonist long protocol
No. of cycles 55 425
Maternal age/years 31 (28~33) 31 (29~35) -1.530 0.126
Female BMI/ (kg/m?) 21 (19~22) 21 (19~23) -0.688 0.492
Infertility duration /years 3 (2~5) 3 (2~6) -0.293 0.770
FSH/ (U/L) 5.39 (4.71~6.04) 5.33 (4.58~6.09) -0.069 0.945
AMH/ (pg/L) 3.89 (2.99~6.00) 3.36 (2.45~5.07) -2.391 0.017"
Antral follicle count 20 (15~22) 17 (14~21) -1.945 0.052
Priming dose of exogenous FSH/Ampoul (75 p) 2.00 (1.67~2.00) 2.00 (2.00~3.00) -2.932 0.003"
Stimulation duration/days 12 (11~12) 12 (11~13) -1.613 0.103
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Ttems OHSS non-OHSS 17 P
Total Gn used dosage/Ampoul (75 ) 24 (20~30) 30 (22~36) -3.653 0.000"
No. of oocytes retrieved 14 (12~16) 13 (12~15) -1.099 0.272
E, levels on hCG injection day/ (pmol/L) 10 536+4 326 10 697+3 774 -0.106 0916
Life period of embryos transferred /days 3 (3~3) 3(3~3) -0.127 0.899
No. of embryos transferred 2 (2~2) 2 (2~2) -2.223 0.026"
No. of gestational sacs 2 (1~2) 1(1~2) -1.117 0.264
Fertilization type/% 0.183 0.669

ICSI 17.6% (75/425) 20% (11/55)

IVF 82.4% (350/425) 80% (44/55)
GnRH antagonist protocol
No. of cycles 25 169
Maternal age/years 30.88+3.82 29.95+3.70 -1.165 0.246
Female BMI/ (kg/m?) 21.67+2.64 21.79+3.05 0.188 0.851
Infertility duration /years 4 (2~6) 4 (2~6) -0.907 0.364
FSH/ (U/L) 4.96+1.10 5.14+1.39 0.603 0.547
AMH/ (pg/L) 6.37 (3.92~11.23) 7.29 (4.78~9.85) -0.580 0.562
Antral follicle count 23.80+4.60 24.46+6.63 0.477 0.634
Priming dose of exogenous FSH/Ampoul (75 ) 2.00 (1.50~2.00) 2.00 (1.67~2.00) -0.383 0.701
Stimulation duration/days 8 (8~10) 9 (8~10) -1.241 0.215
Total Gn used dosage/Ampoul (75 ) 16 (15~22) 18 (15~23) -1.263 0.207
No. of oocytes retrieved 14 (12~16) 14 (12~16) -0.002 0.998
E, levels on hCG injection day/ (pmol/L) 11 675+3 713 12 284+3 198 0.871 0.385
Life period of embryos transferred /days 3(3~3) 3(3~3) -0.955 0.340
No. of embryos transferred 2 (2~2) 2 (2~2) -1.709 0.087
No. of gestational sacs 2 (2~2) 1(1~2) -4.155 0.000"
Fertilization type/% 0.124 0.725

ICSI
IVF

19% (32/169)
81% (137/169)

16% (4/25)
84% (21/25)

Data are expressed as mean + SD, M (P,;~P;5) or percentage (frequency). Group OHSS: pregnant patients diagnosed as OHSS. Group non—

OHSS: Pregnant patients diagnosed as non—OHSS. OHSS: Ovarian hyperstimulation syndrome. BMI: body mass index. FSH: follicle-stimulating hor-

mone. Gn: gonadotrophins, E,: estradiol. hCG: human chorionic gonadotropin. ICSI: intracytoplasmic sperm injection. IVF: in vitro fertilization. P

value of < 0.05 was considered significant.” P<0.05.
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Table 4 Binary logistic analysis for late onset OHSS in patients with 10~20 oocytes retrieved

Variables b Sb Wald value P OR 95 % CI
Total Gn dose/Ampoule (75 ) -0.053 0.014 13.612 0.000 0.948 (0.922, 0.975)
Number of gestational sacs 0.708 0.236 9.005 0.003 2.029 (1.278, 3.222)

GnRH agonist long protocol

Total Gn dose/Ampoule (75 ) -0.065 0.018
GnRH antagonist protocol

Number of gestational sacs 1.783 0.484

13.137 0.000 0.937

13.570 0.000 5.950

(0.905, 0.971)

(2.304, 15.367)

If the model-based predicted probability is above the cutoff, a patient would be classified as having OHSS All odds ratios are per unit increase.

Gn: gonadotropin.

FARINE R BG I ES B . geAh  RATH S
5 Z Wi 05— 20, 3R BB ECAE 10~20 1> 22 3] OHSS
DR B B AFRATT 2 — 25 R 5% T 3k A 4R B 4
T0 LA B AR HE B R0

AT E] OHSS f8 % 1y 4 I VE FSH JF 3l 7
B Gn AR THE OHSS i, iX & W] OHSS
HXT G BEARURG . 7E M AR HE DD Ok AR v, AR R O B
I JE R Gn B FH &, B Gn 70 5 00 B 5 R R PR 4
T ELAZ A TR . et T DA S — A 0 8
B OHSS Fi il [K 1~ , 7E hCG VE 5+ H BN AT #E47 374 .
FEAR B EL 10~20 A3 N, GnRH 8 I 7 8
JERA R, B Gn 72 ME— A TR R . &L Gn 7
AR, %2 A2 3R 2 OHSS fifg JXUR: B e

A5 B 7N 4 U 9 5K H & OHSS /g — > T3
. ITUREN £ hCG 2 TH i, OHSS K9 R %
FUE RN, X 5 OHSS &R HLIAH —% ., HCG
T — R F AL B2 1 (U0 VE-cadherin . nectin—2 £l
claudin5) , XU & I (amphiregulin, AREG) , i
if VEGF #2131 . AEARIN 4L 10~20 114
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