FERTILITY AND STERILITY @
VOL. 73, NO. 1, JANUARY 2000
Copyright ©1999 American Society for Reproductive Medicine

Published by Elsevier Science Inc.
Printed on acid-free paper in U.S.A.

Received May 6, 1999;
revised and accepted July
30, 1999.

Reprint requests: Vittorio
Unfer, M.D., Via
Nomentana, 531, 00141
Rome, Italy (FAX: 39-06-
3241284; E-mail: cdigerl
@box2.tin.it).

* Department of Obstetrics
and Gynecology, University
of Perugia.

T Association for the Study
of Infertility.

* Center for Reproductive
Medicine and Infertility
Therapy.

$ Biology of Reproduction,
“Clinica Villa del Sole.”

0015-0282/99/$20.00
PIl S0015-0282(99)00447-1

Use of ethinyl estradiol to reverse the
antiestrogenic effects of clomiphene
citrate in patients undergoing intrauterine
insemination: a comparative, randomized
study

Sandro Gerli, M.D.,* Hossein Gholami, M.D.,T Antonio Manna, M.D.,*
Antonio Scotto Di Frega, M.D.,$ Costantino Vitiello, M.D.,T and Vittorio Unfer, M.D.¥

University of Perugia, Perugia; Association for the Study of Infertility; Center for Reproductive Medicine and
Infertility Therapy, Rome; and “Clinica Villa del Sole,” Naples, Italy

Objective: To compare the effectiveness of clomiphene citrate used alone and in combination with ethinyl
E, for the induction of ovulation in patients undergoing IUI.

Design: Randomized, double-blind study.

Setting: Four infertility treatment centers.

Patient(s): Women aged 25-35 years with infertility of at least 2 years’ duration and oligomenorrhea or
amenorrhea associated with a positive menstrual response to an IM progesterone challenge.
Intervention(s): A total of 64 patients were randomized to treatment with CC (100 mg daily for 5 days) or
CC (100 mg daily for 5 days) plus ethinyL,£0.05 mg daily for 5 days).

Main Outcome Measure(s): The uterine artery pulsatility index, number of preovulatory follicles, endome-
trial thickness, and pregnancy rate.

Result(s): Both treatment regimens increased FSH, LH, ang-EJ levels, with no statistically significant
differences. There was a statistically significant difference in endometrial thickness between the two treatmer
groups. No statistically significant differences were noted in pulsatility index values or in the number of
preovulatory follicles.

Conclusion(s): Ethinyl E, can reverse the deleterious effects of CC on endometrial thickness, which may
contribute to higher pregnancy rates. (Fertil SEe@D00;73:85-9. ©1999 by American Society for Repro-
ductive Medicine.)
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Clomiphene citrate (CC), a nonsteroidal es-cycle (4). After spontaneous menses, or the in-
trogen agonist/antagonist, was first synthesizedduction of menses by progesterone withdrawal,
in 1956. It was reported to be effective at CC therapy is started on cycle day 3, 4, or 5 at a
inducing ovulation by Greenblatt et al. in 1961 dosage of 50 mg daily for 5 days.

(1), and it remains the most commonly used  Opese women tend to require higher doses
drug in the treatment of infertility (2). Clomi-  of CC to achieve ovulation (5, 6). Clomiphene
phene citrate is most effective at inducing ovu- citrate is not stored in adipose tissue, and the
lation in women with anovulation or oligo-ovu- need for an increased dose in obese women
lation, a wide variety of menstrual disorders, probably is due to a more intensive anovulatory
relatively normal (or elevated) gonadotropin lev- state with higher androgen levels that produce
els, and evidence of significant endogenous esa more resistant hypothalamic-pituitary-ovar-
trogen production (i.e., World Health Organiza- ian axis in these patients (7). Increasing the
tion group 1) (3). The U.S. Food and Drug dose of CC eventually produces the same level
Administration has approved its use at a dosageof success in obese women as is attained in
of 50 or 100 mg/d for a maximum of 5 days per lean women (8, 9).
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Over the years, evidence has accumulated indicating that All patients were given 10,000 IU of hCG (Gonasi HP;
CC is successful at inducing ovulation in 50%—75% of caseAMSA) IM when the serum 1j3-E, concentration was-200
(10, 11), but the number of pregnancies achieved after ovupg per mature follicle and there was at least one follicle with
lation induction is much lower than expected (12). Thisa minimum diameter of 18 mm.
discrepancy has been attr_ibuted to a negative action of CQ i[htrauterine Insemination
the form of prolonged antiestrogenic effects on endometria A si B i

. . single Ul was performed 24-36 hours after the ad
receptivity (13) and cervical mucus (14). Moreover, Hsu et inistration of hCG
al. (15) demonstrated that CC interferes with uterine bIooJn '
flow. In an effort to avoid these negative effects, ethinyl E Luteal Phase
can be given in adequate dosages (8, 16-18). Starting 3 days after IUI, all patients received an IM
énjection of 50 mg of progesterone daily (Prontogest;
AMSA). Treatment was maintained ungBthCG levels were
evaluated.

The aim of this study was to compare pregnancy rate
after Ul in two groups of women who were given CC alone
or CC in combination with ethinyl £ In addition, plasma
levels of FSH, LH, and Ewere determined, follicular re  Laboratory Determinations and Ultrasound
cruitment was noted, and endometrial thickness and uterinExaminations
artery blood flow, both sensitive indicators of uterine recep- Plasma concentrations of FSH, LH, andpiZ, were

tivity, were measured (19). determined by RIA in blood samples obtained on days 1, 5,
9, and 12 of the menstrual cycle. Ultrasound examinations

MATERIALS AND METHODS were performed daily beginning on day 1 (to rule out ovarian

_ cysts) and ending when the mean follicle diameter reached
Patients 18 mm. The endometrial thickness was estimated on the day

A total of 64 patients were enrolled in this study. The of hCG administration. The pulsatility index was recorded in
inclusion criteria were age between 25 and 35 years, inferboth uterine arteries. A gynecologist experienced in trans-
tility of at least 2 years’ duration, and oligomenorrhea orvaginal sonography performed all examinations with a
amenorrhea associated with a positive menstrual response $oMHz broad-band probe.
an IM progesterone challenge with 100 mg of progesterone- 114 examiner was blinded to the patient's group assign-
in-oil. All patients had normal serum concentrations of TSH, ..+ ~0j0r Doppler was used to image the uterine arteries
prolactin, and total testosterone. It was the first cycle ofm

lation inducti : i all q enth q?n cycle days 2, 8, and 12. The pulsatility index was calcu-
ovu gtlon in .u.ct|on us'lng.CC In all cases, and ho patient hagyeq by subtracting the peak end-diastolic shifted frequency
received fertility medications in the past.

from the systolic shifted frequency and dividing the result by

We excluded women whose partners had an abnormahe mean Doppler shift over the cardiac cycle. The intraob-
semen analysis according to World Health Organizatiorserver coefficient of variation for measurement of the pul-
criteria (20), women who had uterine or tubal abnormalitiessatility index was 5.3%. All examinations were performed
on hysterosalpingography, and women who had a body magsetween 9:00:.m. and 11:00a.m. to reduce the effects of
index of >25 kg/nf. circadian variations in the pulsatility index (21).

Treatment Protocol Determination of Pregnancy States

The study protocol was approved by the institutional A biochemical pregnancy was defined as a small, transi-
board of research, and all patients gave informed conseriory increase irg-hCG levels followed by a decrease within
before they entered the study. The start of menses wag week. A clinical pregnancy was defined by the visualiza-
designated as day 1 of the treatment cycle. All patients wertion of a gestational sac at the first planned ultrasound
randomly enrolled in a double-blind manner in one of twoexamination performed at 67 weeks of pregnancy or by a
groups. serum 3-hCG level of =1,400 mIU in the absence of an
ultrasound examination. Ongoing pregnancies were gesta-

In group A (n= 32), stimulation began on day 3 with the ;
group A ( ), stimulat d ySw tions that reached 20 weeks of gestation.

administration of 100 mg of CC (Prolifen; Chiesi Farmaceu-
tici, Parma, Italy) daily for 5 days. Beginning on day 8, 0.05 Statistical Analysis
mg of ethinyl § (Etinilestradiolo; AMSA, Rome, Italy) was The statistical analysis was performed with the SPSS
given daily for 5 days. statistical package (Sigmastat and Sigmaplot; Microsoft

In group B (n= 32), stimulation began on day 3 with the €OrP-, Redmond, .WA)-.Th_Q;Z test and Fisher's exact test
administration of 100 mg of CC daily for 5 days. Beginning Were used. Statistical significance was defined®&s05.
on day 8, placebo was given for 5 days.

. . RESULTS

Plasma levels of 13-E, were determined, and follicle
size and number were assessed by ultrasound examination On day+1, before the beginning of treatment, there were
on days+5, +7, and+12 of stimulated cycles. no statistically significant differences in the serum levels of
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Percentage distribution of endometrial thickness on the day Mean (=SE) pulsatility index for patients undergoing ovarian

of hCG administration. m = CC; 0 = CC + ethinyl E,. stimulation with CC alone or CC plus ethinyl E,. m = CC; O
= CC + ethinyl E,.
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Day of 1 cycl
FSH, LH, and 1B-E, between the two treatment groups. 2y ot mensirual eycle
Moreover, there were no statistically significant differencesG P — e YT,
in the serum levels of FSH, LH, and 87, between the two ~ ~°' "adienne insemination. et Sterf 285
groups during the entire treatment period (data not shown).

There were no statistically significant differences in fol- At the same time, the percentage of ongoing pregnancies
licular development as measured by the number of preovuwas higher in group A (37.5%) than in group B (6.25%).

latory follicles (data not shown). This difference also was statistically significant (Table 1).
Endometrial Thickness and Uterine Blood
Flow DISCUSSION

The endometrial thickness was estimated on the day of Clomiphene citrate, which was introduced in 1967, is

hCG administration. In all cases, it was mm. ltwas 6-9  cgnsjdered to increase the incidence of spontaneous abortion

mm in 10 cases in group B (31.25%) vs. 3 cases in group Ao 23). This increase has been attributed to several factors,
(9.37%); 9—12 mm in 20 cases (62.5%) in group B vs. 27

' s including impaired endometrial development (24, 25).

cases (84.37%) in group A; anell5 mm in 2 cases (6.25%) ) )

in group B vs. 2 cases (6.25%) in group A (Fig. 1). Gold_steln et al. (26) reported_thag Eon_ce_ntratl_ons that

were either too low or too high in association with normal

progesterone concentrations caused desynchronized endo-

metrial development. An antagonistic effect of CC on the

Pregnancy Rate endometrium has long been recognized in histologic studies
The miscarriage rate was 6.25% in group A vs. 18.75% in(23, 24, 27, 28). Further, numerous ultrasound studies have

group B. The difference was statistically significant (Table 1).shown that CC may reduce endometrial thickness (29-34).

Characteristics of patients who received CC plus ethinyl E, (group A) or CC alone (group B).

No statistically significant differences were noted in pul-
satility index values (Fig. 2).

Characteristic Group A Group B P value
No. of patients 32 32 —
Mean (+SD) age (y) 28.0= 5.6 26.0+= 4.2 NS
Mean (+SD) duration of infertility (mo) 48.1+ 18.5 36.7+ 9.6 NS
No. (%) of pregnancies per cycle
Biochemical 3(9.37) 4 (12.5) NS
Miscarried 2 (6.25) 6 (18.75) <.05
Ongoing 12 (37.5) 2 (6.25) <.05

Note: NS = not significant.

Gerli. Intrauterine insemination. Fertil Steril 2000.
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It has been shown that the adverse effects of CC on the
endometrium can be prevented by administering estrogery.
together with or after CC (18). On the other hand, Bateman
et al. (33) demonstrated that exogenous estrogens do naj
improve the quality or quantity of cervical mucus in patients
treated with CC. At the same time, the use of CC for IVF 5
does not appear to reduce the implantation rate (35), possibly
because the concomitant use of hMG, with its more sus-g
tained E production, may have a positive effect on the

endometrium. 9

Our study showed that the addition of estrogens to CC

cal management. 4th ed. Philadelphia: WB Saunders Company, 1999:
526-93.

Shepard MK, Balmaceda JP, Leija CG. Relation of weight to successful
induction of ovulation with clomiphene citrate. Fertil Steril 1979;32:
641-5.

Lobo RA, Gysler M, March CM, Goebelsmann U, Mishell DR Jr.
Clinical and laboratory predictors of clomiphene response. Fertil Steril
1982;37:168-74.

Speroff L, Glass RH, Kase NG. Induction of ovulation. In: Mitchell C,
ed. Clinical gynecologic endocrinology and infertility. 5th ed. Balti-
more: Charles Mitchell, 1998:903—-4.

Hammond MG, Halme JK, Talbert LM. Factors affecting the pregnancy
rate in clomiphene citrate induction of ovulation. Obstet Gynecol 1983;
62:196—-202.

Tiitinen AE, Laatikainen TJ, Seppala MT. Serum levels of insulin-like
growth factor binding protein-1 and ovulatory responses to clomiphene
citrate in women with polycystic ovarian disease. Fertil Steril 1993;60:

therapy increases endometrial thickness and decreases the 58—-62.

risk of spontaneous abortion. The increased pregnancy rate’
might be explained by an endometrium improved with es-11.
trogens (possibly acting to balance the antiestrogenic effects
of CC) that facilitates embryo implantation. Results support-12.
ing this hypothesis were obtained in a study of IUI cycles
(25). In this study, it was estimated that induction of ovula-13.
tion with the sequential administration of CC and hMG
results in a fecundity rate double that achieved with thel4.
administration of CC alone, again suggesting a possible
positive effect of estrogen on the endometrium. Although
Dickey et al. (25) noted an increased pregnancy rate relateg;
to an increased number of preovulatory follicles when hMG
was administered after CC, they also observed a significani
doubling of the implantation rate per follicle. In this study,
the level of E per follicle was nearly double in patients who ;,
received CC and hMG compared with patients who received
CC alone. 18

The data in the literature and our observations herein may
lead to the conclusion that adding estrogens to CC in ovul9.
lation induction regimens for Ul is a good strategy for
maximizing pregnancy rates while reducing costs associated
with serum hormone measurements, ultrasound examin&""
tions, and repeated hMG injections.

In conclusion, in agreement with other studies (18, 24)21-
we noted that inadequate endometrial development may
have a negative effect on the outcome of implantation. r?2-
fact, the preovulatory endometrial thickness is predictive obs3,
the risk of miscarriage (36). Adding ethinyl, Eo treatment 4
protocols that include CC produces a favorable endometria%
response. Our data suggest that a combined regimen of C&-
plus ethinyl E may reverse the deleterious effects of CC on

endometrial development. o6
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