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= Abstract =

The purpose of this study is compare IVF cycle outcome in poor responders between
clomiphene citrate (CC) stimulated and controlled ovarian hyperstimulation (COH) protocol. A
total of 94 patients responding poorly in previous IVF cycles (estradiol<600 pg/ml or less than 3
oocytes retrieved) subsequently underwent either COH (COH group: 122 cycles, 68 patients) or
CC-stimulated cycles (CC group: 43 cycles, 26 patients). CC was administered for five
consecutive days starting on cycle day 3 at a dose of 100 mg daily. Serial transvaginal ultrasound
examination was done from cycle day 8. Urine was collected 3~4 times before hCG injection for
the detection of LH surge. The hCG was administered when serum estradiol reached greater than
150 pg/m! and mean follicle diameter>16 mm. In COH group, ovarian stimulation was done using
short protocol (GnRH-a/FSH/HMG/CG). No difference in age or number of transferred embryos
was found between CC group and COH group. COH group had significantly (p<0.05) higher
mean peak level of E; (810112 vs 412+55 pg/ml) and greater number of retrieved oocytes
(3.0+0.2 vs 2.0%0.2) than CC group. CC group had transferred embryos (1.8+0.2) compared
with (2.140.2) in COH group. However, CC group had higher pregnancy rate than COH group
per retrieval [26.9% (7/26) vs 6.2% (6/97)], or per transfer [31.8% (7/22) vs 7% (6/86)]. Although
cycle cancellation rate in CC group (48.8%) was higher than that of COH group (21.3%), the
pregnancy rate per cycle in CC group was still higher (16.3%) than COH group (4.9%). In
addition, implantation rate in CC group was 17.5% (7/40), which was significantly (p<0.01)
higher than 3.9% (7/180) in COH group. These data suggest that oocyte and embryo quality are
lower in COH cycles of poor responders than CC cycles. We suggest that clomiphene citrate
stimulated TVF cycle may be more efficient than COH IVF cycle in poor responders in terms of
lower costs and higher pregnancy performance.
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COH# CCH7] T &Abel Hit ol Zzt
36.2 (£0.8)4, 37.3 (£0HH = 93 2}ol 7t &
A3 (p=0.95, t-test), 0] 2] &t Hjo}Fo ML 2.1+
0.2, 1.84022 z}o]7} 2. CCE7|d A LH
surgeZ} DAE AL 26% (11/43)2 A2} F7]
2 ) kgo] Bt COHZH CCH7) 2ol A9
hCG T4 FHH Ev 47 810+112, 412455
pymlol A3, AFe FrldA e AAT Had
A4 Zhzh 3.0402, 2040258 828 o]
Bt} (p<0.05, t-test) (Table 1).
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Table 1. Characteristics of CC versus COH cycle

cC COH p-value
No. of cycles 43 122
Age 373+0.8" 36204 NS
Esggr‘;‘fr}b’t‘;m:“(p‘;fnl;’f hCG 412455 810+112 p<0.05
Spontaneous LH surge 11 (26%) 2 (1.6%)
No. retrieved oocytes 2002 3.0+02 p<0.05
No. of good embryo 1.4+0.1 1.8+£02 NS
No. transferred embryos 1.84+0.2 2.1+£02 NS
"Values are mean + SEM, NS: not significant
Table 2. Comparison of cycle outcome
CC n (%) COH n (%) p-value
No. of cycle started 43 122
Cancellation of OPU 17 (40) 25 (20) NS
No. of ET cycle 22 (51) 86 (70) NS
PR per cycle started 7143 (16.3) 6/122 (4.9) <0.05
PR per retrieval 726 (26.9) 6/97 (6.2} <0.01
PR per transfer 7/22 (31.8) 6/86 (1.0) <0.01
Implantation rate 7/40 (17.5) 7/180 (3.9) <0.01

PR: pregnancy rate

Table 3. Response to clomiphene citrate stimulation in pregnant and nonpregnant cycles

Pregnant (n=7)

Not pregnant (n=36)

Age 3524049 36.8::0.76

No. of oocyte retrieval 207 +035 1.13+0.17

No. of transferred embryos 1.89" £0.19 0.8+0.14
Values are mean + SEM, "p<0.05
Hla CCTo] wgkow, Motold B HAEe  Agddt QAT BAY e YA Esteh
zyzk 3.9% (7/180), 17.5% (7/40)& CCHEAA &4 (t<0.05, t-test) (Table 3).
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recruitment$} 32} 2} &o] Wil (Sathanandan et
al., 1989) 473 &3} cleavage rate’= Ho]x]|7] W &
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2vf &3Fe] hMGE A8-31 A} (Van-Hooff et al.,
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embryo damageZ & 5% Uths AL m8lF o}
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W, B AT E o83 AR B B
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E ¢ F& poor responderT-oll A A F7]H <)
EHE o) &AM, AL &S Fo)7] A8A clo-
miphene citrateE ©]-8-3}% =4, clomiphene citrate
F712AA 9 AP A Eo] Tl F=ry
Ho} B X ¢ dA AFH L, o] 43 wjolg S
M W2 BE Holal, F717 AL gl #%e
v, F713 A4S, wlote] 2l dAlE, wofe] ]
G AYEL FAA R o] YA =%} o)
o 2T BALRE FANA dAt RS
o W) ARE AT 5 slow, FuaFrst
22} -go] HolxlE Mo Z Mo} endometrial re-
ceptivity 7} B ol A& oA 5= gl AT

CCEA dAlE AS HAANF BT o)}
AU AH g dAp o} vofo] A = FAH
ou] A EUTH olv T E FAANM T v

3t A}E H Yt (Stenkampf et al., 1992; Seibel
et al., 1995).

AEH o= poor responder oA CCHF7] &=
DH g, FA e A8 For AL 2 E
| FHEE 37 "ol Al str]ol egde] 3
E Aoz AlgHY

2 B

£ a7e 19949 19 7E 19979 69714 4
AALEY EYEZEdel L Ex5 1109
9} poor responder¥tx} 2245718 Ao 2 31
t}. Poor responders 2] 7 2] = hCG injection G
9] E; #o] 600 pg/ml o] 3to] At I THE F
71l A A EAF7E 3ol o' A o
st Th o] & poor responder F Tl 2ol
A 68 o] A 12257 v FUlAA =
A% HFAREE st on, 269 4357 &
A e CCF71 & AlAEAS o3 2& 2
g Ak

1. COHZ# CCHF7| T Bzte) HT vole &
7} 36.24], 37.3M 2 {93 Aolst AU, o4
g wlolgo = 2.1+0.2, 1.8+022 o] 7t @
At

2. CCZ7]o) A LH surge7} SAHE A+ 26%
(11/43)= A& F717 #H L&) ESh

3. COHZH CCZ7|ZoM el hCG E4d H
T B= 810+112, 412+55 py/mlo] Qx1, A T3
ZF7) A9 A B IAFE zhz 3.0202,
204022 498 xpo] = B}

4. COH 73 CC FolM ¢} F7]F dA &2 7}
2} 6.2% (6/97), 26.9% (7/26)°1 ] 1L, Wjolo] 2l B
AX &L 212} 7% (6/86), 31.8% (7/22)2 COHZ
o u&) CCFol ESkTh.

5. Hjole]d @ ZA&-& Z+zh 3.9% (7/180),
17.5% (7/40)Z CCFA EAR o2 29 A
2 A2 2 YERh

6. CC F7]FelA 9] A4+ Bidal& o
w3l = o, Yol ATAM T FHAo
EAA ol g3, A S Hol o4
Foll M= dalFol BAA o9 YA =%t

2 AF Aw=E E v, poor ovarian responder$l
7 S0l COH 7|8t} CC 712 W TS & 3
Ao ¥ & A4EE /AER, FHTG &

o] Mg E3A clomiphene citrateE o] &3

>

-242 -



i

e
o
Ho
ek

Cohen J, Alikani M, Trowbridge J, Rosenwaks Z:
Implantation enhancement by selective assisted
hatching using zona drilling of human embryos
with poor prognosis. Hum Reprod 1992, 7, 685-
691.

Daya S, Gunby J, Hughes EG, Collins JA, Sagle
MA, YoungLai EV: Natural cycles in vitro fer-
tilization: Cost effectiveness analysis and fac-
tors influencing out come. Hum Reprod 1995,
10, 1719-1714.

Dor J, Seidman DS, Amudai E, Bider D, Levran D,
Mashiach S: Adjuvant growth hormone therapy
in poor responders to in vitro fertilization: A
prospective randomized placebo-controlled dou-
ble blind study. Hum Reprod 1995, 10, 40-43.

Hoult UJ, de Crespigny LC, OHerlithy C, Speirs
AL, Lopata A, Paulson RJ, Sauer MV, Frances
MM, Macaso TM, Lobo RA: In vitro fer-
tilization in unstimulated cycles: The University
of Southern California experience. Fertil Steril
1992, 57, 290-293.

Jenkins JM, Davies DW, Devonport H, Anthony
FW, Gadd SC, Watson RH, Masson GM: Com-
parison of poor responders with good respond-
ers using standard buserelin/human menopausal
gonadotropin regime for in vitro fertilization.
Human Reprod 1991, 6, 918-921.

Gidley-Baird AA, O'neil LC, Simosich MJ, Porter
RN, Pik IL, Saunders DM: Failure of im-
plantation in human in vitro fertilization and
embryo transfer patients: the effects of altered
progesterone/estradiol ratios in human and mice.
Fertil Steril 1986, 45, 69-74.

Karande VC, Rinehatt J, Miller EC, Prett DE,
Morris R, Levrant S, Rao Balin M, Bricksin M,
Gleicher N: The value of stimulation poor
responders using flare protocol in cycles with
low basal FSH concentrations during IVF. 12th
Annual Meeting of the EHSRE, Maastricht, Bel-
gium. Hum Reprod 1996, 11, 200.

Kellow G, johnstone I, Robinson HP: Ultrasound
control of clomiphene/human chorionic gona-
dotrophin stimulated cycles for oocyte recovery
and in vitro fertilization. Fertil Steril 1981, 36,
316-319.

Lindheim SR, Vidali A, Ditkoff E, Sauer MV: Poor
responders to ovarian hyperstimulation may bene-
fit from an attempt at natural-cycle oocyte re-
trieval. J Reprod Med 1997, 14, 174-176.

McKenna KM, Foster P, McBain J, Martin M,
Johnston WI: Combined treatment with gona-
dotropin releasing hormone agonist and gona-
dotrophins in poor responders hyperstimulation
for in vitro fertilization: Clinical and endocrine
results. Aust NZ J Obstet Gynecol 1989, 29,
428-432.

Rysselberge M, Puissant f, Barlow P, Lejeune B,
Delvigne A, Leroy F: Fertility prognosis in IVF
treatment of patients with cancelled cycles. Hum
Reprod 1989, 4, 663-666.

Sathanandan M, Warners GM, Kirby CA, Petrucco
OM, Matthews CD: Adjuvant leuprolide in nor-
mal, abnormal, and poor responders to controlled
ovarian hyperstimulation for in vitro fertilization/
gamete intrafallopian transfer. Fertil Steril 1989,
6, 998-1006.

Schoolcraft WB, Schlenker T, Gee M, Jones GS,
Jones HW: Assisted hatching in the treatment
of poor prognosis in vitro fertilization can-
didates. Fertil Steril 1994, 62, 551-554.

Seibel MM, Kearman M, Kiessling A: Parameters
that predict success for natural cycle in vitro fer-
tilization-ET. Fertil Steril 1995, 63, 1251-1254.

Serafini P, Stone B, Kerin J, Batzofin J, Quinn P,
Marrs RP: An alternative approach to controlled
ovarian hyperstimulation in Poor responders: pre-
treatment with gonadotrophin releasing hormone
analogue. Fetil Steril 1998, 49, 90-95.

Stenkampf MP, Kretzer PA, McElroy E, Conway-
Myers BA: A simplified approach to in vitro
fertilization. J Reprod Med 1992, 37, 199-204.

Tasdermir M, Tasdermir I, Kodama H, Fukuda J,
Tanaka T: Short protocol of gonadotropin releas-
ing hormone agonist administration gave better

results in long protocol poor responders in IVF-

-243 -



ET. J Obstet Gynecol Res 1996, 1, 73-77. IVF treatment cycle in low-responders in in vitro
Van-Hooff NH, Alberda AT, Hursman GJ, Zeilmaker fertilization treatment. J Assist Reprod Genet

GH, Leerentveld RA: Doubling the human meno- 1992, 9, 228-232,

pausal gonadotropin dose in the course of an

-244 -



