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ART Outcomes in WHO Class | Anovulation: A Case-control Study

Ae Ra Han, Chan Woo Park’, Sun Wha Cha, Hye Ok Kim, Kwang Moon Yang,
Jin Young Kim, Mi Kyoung Koong, Inn Soo Kang, In Ok Song

Division of Reproductive Endocrinology and Infertility, Department of Obstetrics and Gynecology,
Cheil General Hospital & Women's Healthcare Center

Objective: To investigate assisted reproductive technology (ART) outcomes in women with WHO class I anovulation compared
with control group.
Design: Retrospective case-control study.
Methods: Twenty-three infertile women with hypogonadotropic hypogonadism (H-H) who undertook ART procedure from August
2003 to January 2009 were enrolled in this study. A total of 59 cycles (H-H group) were included; Intra-uterine insemination with
super-ovulation (SO-IUI, 32 cycles), in vitro fertilization with fresh embryo transfer (IVF-ET, 18 cycles) and subsequent frozen-
thawed embryo transfer (FET, 9 cycles). Age and BMI matched 146 cycles of infertile women were collected as control group; 64
cycles of unexplained infertile women for SO-IUI and 54 cycles of IVF-ET and 28 cycles of FET with tubal factor. We compared
ART and pregnancy outcomes such as clinical pregnancy rate (CPR), clinical abortion rate (CAR), and live birth rate (LBR)
between the two groups.
Results: There was no difference in the mean age (32.713.3 vs. 32.612.7 yrs) and BMI (21.0£3.1 vs. 20.8+3.1 kg/m®) between
two groups. Mean levels of basal LH, FSH, and E, in H-H group were 0.62£0.35 mIU/ml, 2.60%£2.30 mIU/ml and 10.1£8.2
pg/ml, respectively. For ovarian stimulation, H-H group needed higher total amount of gonadotropin injected and longer duration
for ovarian stimulation (p<0.001). In SO-IUI cycles, there was no significant difference of CPR, CAR, and LBR between the two
groups. In IVF-ET treatment, H-H group presented higher mean E, level on hCG day (3104.8£1020.2 pg/ml vs. 1878.3+£1197.7
pg/ml, p<0.001) with lower CPR (16.7 vs. 37.0%, p=0.11) and LBR (5.6 vs. 33.3%, p=0.02) and higher CAR (66.7 vs. 10.0%,
p=0.02) compared with the control group. However, subsequent FET cycles showed no significant difference of CPR, CAR, and
LBR between the two groups.
Conclusion: H-H patients need higher dosage of gonadotropin and longer duration for ovarian stimulation compared with the
control groups. Significantly poor pregnancy outcomes in IVF-ET cycles of H-H group may be due to detrimental endometrial
factors caused by higher E, level and the absence of previous hormonal exposure on endometrium.

[Korean. J. Reprod. Med. 2010; 37(1): 49-56.]
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H F71E Aol
G At o] T
insemination with super—ovulatlon, SO-IUT)®] 32571,
ALl w owjolo] A (In vitro fertilization and
embryo transfer, IVF-ET)¢] 185713101, 524K E
Hjo}o] 2] (Frozen-thawed embryo transfer, FET)> 9
71T} (Table 1).
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- St & follicular stimulating hormone (FSH)

2 human menopausal gonadotropin (hMG)E S|
o] -5 4] (Menopur”®, Ferring Pharmaceuticals
Korea Co.Ltd, Seoul, Korea) T5 Hi= T A A|
(Gonal-f*, Merck Serono Limited Korea)2}2] SA| %
-3ttt EAF7] Al 49 = 5YUY B, §%
1EEte], )T AAWATETERe] LeFS A
dom AAF7] Al 7, $UAFH hCG FAU7HA
AXZ5} 5 B, 45 2~39 (HHoE A
ko] 18 mm oo AAGETL 27 o) (bt
= 9G¥ A& A, HAa U o)%HY v, human
chorionic gonadotropin (hCG) 10,000 IU (Pregnyl®,
Organon, N.J., USA)S -3 dAbe] <o)
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Table 1. Basal characteristics of patients

T2AZHE 50 mg
Algetqitt. sAE o] Q= wioke] AEjol wet v
< & (PN), =& 544 Hljo} (blastocyst)E 3l
o Azl wjotol A& Aldstitt.

4) rle| EHH

AAale] Q1L HjotolA] & 1094 H= e
4 5 12974 9% B-hCG7F 5 mIU/ml ©]de]aL
FAAA A Axl 5~65 Atololl El'd (gestational
sac)o| ERI¥™ 14 A4l (clinical pregnancy) &

= WAeha, vde] B8 F A4 207 ]9
o
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Study group Control group Significance
No. of patient 23 146
Age (yr) 32.7+3.3 32.61+2.7 NS
BMI (kg/m?) 21.0+32 20.5+3.1 NS
Primary infertility (%) 50.8 50.8 NS
Duration of infertility (mon) 33.6129.3 359+31.8 NS
E, (pg/ml) 10.1£8.2 21.5+13.0 p<0.001"
LH (mIU/ml) 0.6+0.4 2.7+15 p<0.001"
zﬁgrggge)v el FSH (mIU/ml) 26+74 73427 p<0.001"
TSH (pIU/ml) 2.0x1.8 2.510.6 NS
PRL (mIU/ml) 5.6x5.5 6.8t1.5 NS
IVF-ET 18 54
No. of cycle FET 9 28
SO-TUI 32 38

* statistically significant.

MCD, menstrual cycle day; IVF-ET, In Vitro Fertilization and fresh embryo transfer; FET, Frozen-thawed embryo
transfer; SO-IUI, Superovulation Intra-Uterine Insemination; NS, no statistical significance (p-value>0.05)
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SABAR] A2 SPSS 17.0 ZE IS o83}
o, 1 gke] B3l student's t-test2} Mann-Whitney
tests, & 2 W19 7412 chi-square tests At
B3l o™, pvalue<0.05¢ 74-5-ol FAZX SR

o st Ferasi.

rr

nr

2 1

Ate] Hat AL 3274334, Hyr A A
A9 (BMD)E 21.043.2 kgm’ @itk A2 57] A 2
= A 3o A3 T 2RO Hyt =X LHY
FSHE 212} 0.61+0.35 mIU/mlI¢} 2.60+2.35 mIU/ml
3L, B3 10.1318.17 pg/mlISI T TSH= Hf 2.0+
1.8 WlU/mI ©.H, PRLE 5.6+5.5 mlU/ml= A48
9l9lo] BHlH Q) TS & 120407, 0]E9)
Hat AW 33.02274190 3, Ft ALFA =

L EREEER

213431 kgm’ick Bl7172 o] A 336
+293/9 = dlET (35.9431.871€) 7 fFrAleHd L,
A2 E]1o] HlES ATt B 50.8%
2 53} T} (Table 1).

B Wil el BAS AlgekdlaL,
7} Zngoll M Akt tae] et Ag ) 3
o ARFA = ARG Ae] UL 710
A ksl ARRE AAAAE S e Tk
% A=71%F (3300.3£1641.3 TU, p<0.001 and 1.7+
2.5 days, p=0.015)2 thxre] 17ldl] H)a) 28}
A ERkon), vl#] (WG FoY B A7) B
& AE A8 AFg 7] (EM thickness)® ©F
10~11 mm®= 7 7F ZFo]E Holx] 9kal, hCG

o] o 47 SAdE $= dardA F
O B 43s oy EAASRE Fo3 Afo]
L3 A

= HolA| &tk 14 91A1E (clinical pregnancy
rate, CPR)¥} Z4H& (live birth rate, LBR) % 2+
(clinical abortion rate, CAR) SA] 15.6%%} 10.9%,

N

Table 2. Subgroup analysis of superovulation-TUI

HH Unexplained Significance
(N=32) (N=38)

Age (yr) 31.8+34 32.1+34 NS
BMI (kg/m?) 20.1422 202+1.8 NS
Dosage of gonadotropin (IU) 3300.3t1641.3 1367.41648.9 p<0.001"
Duration of ovarian stimulation (day) 11.7£2.5 8.812.3 p<0.001"
Daily dose (IU/day) 275(3300.3/11.7) 156 (1367.4/8.8) -

E; on hCG day (pg/ml) 1386.71£932.8 1257.2%£950.3 NS
EM thickness on hCG day (mm) 10.36+2.4 11.36+2.4 NS
No. of dominant follicle 2.6t1.5 3.7£2.6 NS
Clinical pregnancy rate (%) 15.63 10.94 NS
Live birth rate (%) 12.5 7.81 NS
Miscarriage rate (%) 20.0 28.6 NS

*: statistically significant.

IUI, Intra-Uterine Insemination; HH, Hypogonadotropic hypogonadism; N, No. of cycle; MCD, menstrual cycle day;

EM, endometrial; NS, no statistical significance (p-value>0.05)
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12.5%2} 7.8%, 20.0%%} 28.6%= F w3t 2 =}
o]& HolA| &3t} (p>0.05) (Table 2).

IVF-ET 7]l A% SO-IUI 5719} o], A+t
A O B2 AAAAFEER], o] S PFt A
L5 o} SO-IUl F7]eh= g 7 oibel B
2ol & H AT hCG Fo Yol 543 A9 E,
4] (3104.8+1020.2 pg/ml, p<0.001)= thEe] 1
Aol vlsl] AASA wRh, ASUHTFA 9.4+
2.3 mm, p=0.049)= 237 oF2 AEFS Hlown,
4% (fertilization rate)?} 25 (implantation rate)
2 U2 S BT (552 vs. 65.9%, p=0.046 and
6.0 vs. 21.5%, p=0.069). L4 AAlE (16.7 vs.
37.0%, p>0.05)2 F 7ol 2]k 2fo] = Ho|X]|
kot FAME (5.6 vs. 33.3%, p=0.021)2] A%
) 2ol A, A (66.7 vs. 10.0%, p=0.018)2] 73
9 Aol A FosiAl w2 ARE Bl A,
FET 5719 7<%, IVF-ET 57|} 92, &47] 1
7 AEE el EA e Agdee] FAE 8.8~
8.9 mm= F w1t FARIGIAL, /A dalE H
AR, AREOIA frelgt akolE HolH] skt

(Table 3).
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Table 3. Subgroup analysis of IVF-ET & FET

S GE0IA 224

L EREEER

HH Tubal factor Significance
No. of IVF-ET cycle 18 54
Age (yr) 343+3.1 34.0%2.5 NS
BMI (kg/m?) 21.7+4.1 219438 NS
Dosage of gonadotropin (IU) 4737.5£1554.9 2538.0£1185.5 p<0.001*
Duration of ovarian stimulation (day) 13.1+2.8 11.2£3.9 p<0.001"
Daily dose (IU/day) 364 (4737.5/13.1) 230 (2538.0/11.2) -
E; on hCG day (pg/ml) 3104.8+1020.2 1878.3%+1197.7 p<0.001"
EM thickness on hCG day (mm) 9.4+2.3 11.0+2.6 p=0.049"
No. of retrieved oocyte 14.6x7.4 12.619.8 NS
Fertilization rate (%) 55.2 65.9 p=0.046"
No. of transferred embryo 3.51+0.7 29+1.1 p=0.028"
No. of transferred good embryo 2.9+1.1 22412 NS
Implantation rate (%) 6.0 21.5 p=0.069
Clinical pregnancy rate (%) 16.7 37.0 NS
Live birth rate (%) 5.6 333 p=0.021"
Miscarriage rate (%) 66.7 10.0 p=0.018"
No. of FET cycle 9 28
Age (yr) 32.812.2 32.7%£2.0 NS
BMI (kg/m?) 225%39 214422 NS
EM thickness (mm) 8.8*+1.7 8.9t1.2 NS
No. of transferred embryo 3.61+0.7 3.21+0.6 NS
No. of transferred good embryo 2115 1.9+1.2 NS
Implantation rate (%) 20.3 8.9 NS
Clinical pregnancy rate (%) 55.6 214 NS
Live birth rate (%) 333 17.9 NS
Miscarriage rate (%) 40.0 16.7 NS

*: statistically significant.

IVF-ET, In Vitro Fertilization and fresh embryo transfer; FET, Frozen-thawed embryo transfer; HH, Hypogonadotropic
hypogonadism; N, No. of cycle; MCD, menstrual cycle day; EM, endometrial; NS, no statistical significanc
(p-value>0.05)
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