Single-dose administration of an aromatase inhibitor

for ovarian stimulation

Recently, the success of a 5-day administration of an aromatase inhibitor for ovarian stimulation has been
shown. In this report, a convenient simple regimen of administering an aromatase inhibitor as a single dose
has been found to have comparable success to a 5-day regimen for ovarian stimulation. (Fertil Steril® 2005;
83:229-31. ©2005 by American Society for Reproductive Medicine.)

The two main medications used for induction of ovulation
include an oral antiestrogen, such as clomiphene citrate
(CC), and injectable gonadotropins, predominantly recom-
binant FSH. The use of CC and gonadotropins for induc-
tion of ovulation is associated with several drawbacks,
including a lower pregnancy rate, despite a high ovulatory
rate (especially for CC), multiple gestation, the risk of
life-threatening ovarian hyperstimulation syndrome, the
need for intensive monitoring, and the increased cost of
treatment and parenteral administration (mainly with go-
nadotropin injections) (1-4). We have recently reported the
successful use of an aromatase inhibitor as a new low-cost
oral method for ovulation induction that could eliminate
many of the problems listed above (5-9). In all our studies
reported so far, the aromatase inhibitor letrozole was ad-
ministered as a 5-day regimen, usually from day 3 to 7 of
the menstrual cycle, at a dose of 2.5-7.5 mg/day (5-9).

In this clinical trial, we explored a new approach of
administering an aromatase inhibitor for ovarian stimula-
tion, namely, a single dose on the third day of the menstrual
cycle. This idea stemmed from the elimination half-life of
about 45 hours for the new third generation aromatase
inhibitors, such as letrozole and anastrazole, which should
allow therapeutic levels of estrogen suppression between 4
and 6 days and complete clearance of the drugs by 10 days
after a single-dose administration. The outcome of this new
protocol was compared with the 5-day regimen of letrozole
administration, which has been reported elsewhere (5-10).

We obtained approval from the Institutional Research
Board for using an aromatase inhibitor for ovarian stimu-
lation. The study was conducted in two tertiary referral
academic centers: the Reproductive Biology Unit of Mount
Sinai Hospital and the Toronto Center for Advanced Re-
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productive Technology. These clinics are affiliated with the
Division of Reproductive Sciences, University of Toronto,
Canada. Patients were enrolled from January 2000 until
July 2001.

Patients who had at least 2 years of infertility with patent
fallopian tubes and who presented for infertility treatment
with ovarian stimulation and cycle monitoring for timed
intercourse or intrauterine insemination (IUI) were offered
the option of trying the single-dose regimen of the aro-
matase inhibitor letrozole for ovarian stimulation. Patients
who opted to participate in the study received letrozole at
a single dose of 20 mg on day 3 of the menstrual cycle,
either alone or in conjunction with FSH injections that
started on day 7 of the menstrual cycle.

The 20-mg dose was selected by calculations based on
previous pharmacodynamic studies of letrozole, demon-
strating 100% bioavailability of the drug by mouth and a
half time of drug disappearance of 45 hours (11, 12). Using
these parameters, we estimated that the therapeutic level of
aromatase inhibition after a single dose administration
should last about 5 days and that clearance of all drug from
the body should occur by day 13. The total dose in the
5-day regimen is 12.5 mg, which is about 62.5% of the
single dose (20 mg). To our current knowledge, there are
no published studies comparing different regimens of aro-
matase inhibitor administration for ovarian stimulation.

This was a nonrandomized study in which patients who
received the aromatase inhibitor letrozole at a single dose
(alone or in conjunction with FSH) were compared with
those who received a 5-day regimen of letrozole (alone or
in conjunction with FSH). Letrozole (Femara; Novartis,
East Hanover, NJ) was used in a single dose of 20 mg
(eight tablets) on the third day of the menstrual cycle or at
a dose of 2.5 mg/day from day 3 to 7 of the menstrual
cycle.

When FSH was given in conjunction with the aromatase
inhibitor, FSH injection started at a dose of 50—150 IU/day
beginning on cycle day 7 until the day of hCG administra-
tion. The dose of FSH was adjusted according to patient
response to achieve 2—3 mature follicles (>16 mm) on the
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TABLE 1

Various characteristics of the letrozole single-dose regimen (alone or plus FSH) compared with the
5-day regimen (alone or plus FSH) treatment cycles.

Letrozole only

Letrozole plus FSH

Single 5-Day Single 5-Day

dose P regimen dose P regimen
Day of hCG administration 119 £22 .26 11 £ 4.3 12.6 £ 2.7 .61 12 =34
Endometrial thickness (mm) 85*+24 a7 88+1.9 0.84 = 0.1 14 9.2+1.6
Follicles >1.5 cm 1.7 = 0.7 §e5) 1.9+0.8 28+25 .97 28+15
E, level (pmol/L) 642 =425 30 784398 904 =430 .25 1,338 =976
FSH dose (unit/cycle) NA NA NA 784 + 532 .19 490 = 330
Clinical pregnancy rate per cycle 15% .27 18% 20% .21 16.7%

Note: Data are presented as mean * SD on the day of hCG administration (except pregnancy rate, which is presented
as clinical pregnancy rate per cycle). P < .05 was considered statistically significant. NA = not available.
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day of hCG administration. The choice of the FSH dose
was mainly based on the clinical profile of the patient,
including age, weight, and duration of infertility as well as
prior response to FSH. All patients received recombinant
(Gonal-F Serono, Oakville, Ontario, Canada; or Puregon,
Organon, Scarborough, Ontario, Canada) or highly purified
FSH (Fertinorm, Serono). There was no significant differ-
ence between the study groups regarding the use of recom-
binant or highly purified FSH. Human chorionic gonado-
tropin (Profasi, Serono; or Pregnyl, Organon) was given as
a single injection of 10,000 IU to trigger ovulation when
the mean diameter of at least two ovarian follicles was >18
mm.

The development of ovarian follicles was monitored by
both transvaginal ultrasound measurement of the mean
follicular diameter as well as serial assays of E, and LH
levels every 1-3 days during the follicular phase. Inter-
course was advised (in timed intercourse cycles) or insem-
ination was performed (in IUI cycles) 40 hours after hCG
administration if no endogenous LH surge occurred. If an
endogenous LH surge was detected on the day of hCG
administration, intercourse was advised or IUI was per-
formed on each of the following 2 days. An LH surge was
defined as an increase in LH level >100% over the mean
of the preceding 2 days. There was no statistically signif-
icant difference in the number of cycles in which an en-
dogenous LH surge occurred or the number of insemina-
tions in IUI cycles among the study groups. The same two
infertility nurses did IUIs in all patients. Pregnancy was
diagnosed by quantitative ShCG 2 weeks after the insem-
ination. Clinical pregnancy was confirmed by observing
fetal cardiac pulsation by transvaginal ultrasound 4 weeks
after a positive pregnancy test.

The various outcome measures were expressed as mean
+ SD. The Student’s r-test and the x> test were used to

compare between the various outcome measures presented
in Table 1. The statistical tests were performed with Sig-
maStat for Windows Version 1.0 software (SigmaStat Soft-
ware, HighEdit Professional, MicroHelp, and HeilerSoft-
ware, San Rafael, CA).

Table 1 compares various characteristics of a letrozole
single-dose regimen (alone or plus FSH) compared with a
5-day regimen (alone or plus FSH), respectively. There was
no significant difference in any of the studied cycle char-
acteristics between the single and 5-day regimens of letro-
zole administration (alone or in conjunction with FSH).
Clinical pregnancy rates per cycle were comparable among
the single and 5-day letrozole groups.

Single-dose administration of the aromatase inhibitor
letrozole seems to be comparable to the 5-day regimen for
ovarian stimulation with the potential advantage of in-
creased safety due to rapid clearance from the body. The
new single-dose regimen was not significantly different
from the 5-day regimen in any of the studied cycle char-
acteristics with achievement of comparable clinical preg-
nancy rates per cycle.

Administering an aromatase inhibitor as a single dose on
day 3 of the menstrual cycle has the advantage of providing
higher concentrations to achieve more potent aromatase
inhibition when it is needed (early in the follicular phase),
while allowing rapid clearance of the aromatase inhibitor
from the body due to its short half-life (around 2 days) (11,
12). This will lead to negligible levels of the aromatase
inhibitor in the body around ovulation and an early embry-
ogenesis period resulting in enhanced safety. Besides the
increased safety of the single-dose administration, it is
more convenient and may improve patient compliance by
avoiding the need to remember to take five daily doses.
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To conclude, the new approach of a single-dose regimen
of an aromatase inhibitor for ovarian stimulation seems to
be as effective as the previously reported 5-day regimen.
The current report carries several limitations, including the
nonrandomized design of the study, the small numbers in
the single-dose regimen groups, and the retrospective anal-
ysis of the data. However, these preliminary observations
seem convincing enough to warrant further research to
discover the optimal regimen of administering an aro-
matase inhibitor for ovarian stimulation.

Mohamed F. M. Mitwally, M.D.*?

Robert F. Casper, M.D.*

@ University of Toronto, Toronto, Ontario, Canada;
and ® Wayne State University, Hutzel Hospital,
Detroit, Michigan

REFERENCES

1. Guzick DS, Carson SA, Coutifaris C, Overstreet JW, Factor-Litvak P,
Steinkampf MP, et al. Efficacy of superovulation and intrauterine insem-
ination in the treatment of infertility. N Engl J Med 1999;340:177-83.

2. Melis GB, Paoletti AM, Strigini F, Fabris FM, Canale D, Fioretti P.
Pharmacologic induction of multiple follicular development improves
the success rate of artificial insemination with husband’s semen in
couples with male-related or unexplained infertility. Fertil Steril
1987;47:441-5.

3. Serhal PF, Katz M, Little V, Woronowski H. Unexplained infertility:

12.

the value of Pergonal superovulation combined with intrauterine
insemination. Fertil Steril 1988;49:602—-6.

. Melis GB, Strigini F, Mais V, Paoletti AM, Olivieri L, Antinori D, et

al. Critical reappraisal of the clinical effectiveness of different meth-
ods of assisted fertilization. J Endocrinol Invest 1990;13:263-74.

. Mitwally MFM, Casper RF. Aromatase inhibition: a novel method of

ovulation induction in women with polycystic ovarian syndrome.
Reprod Technol 2000;10:244 7.

. Mitwally MFM, Casper RF. Use of an aromatase inhibitor for induc-

tion of ovulation in patients with an inadequate response to clomi-
phene citrate. Fertil Steril 2001;75:305-9.

. Mitwally MFM, Casper RF. Aromatase inhibition improves ovarian

response to follicle-stimulating hormone in poor responders. Fertil
Steril 2002;774:776-80.

. Mitwally MFM, Casper RF. Aromatase inhibition reduces gonado-

trophin dose required for controlled ovarian stimulation in women
with unexplained infertility. Hum Reprod 2003;18:1588-97.

. Mitwally MFM, Casper RF. Aromatase inhibition decreases FSH

dose needed during controlled ovarian hyperstimulation: a controlled
prospective trial. J Soc Gynecol Invest 2004; in press.

. Healey S, Tan SL, Tulandi T, Biljan MM. Effects of letrozole on

superovulation with gonadotropins in women undergoing intrauterine
insemination. Fertil Steril 2003;80:1325-9.

. Sioufi A, Gauducheau N, Pineau V, Marfil F, Jaouen A, Cardot JM,

et al. Absolute bioavailability of letrozole in healthy post-menopausal
women. Biopharm Drug Dispos 1997;18:779—89.

Sioufi A, Sandrenan N, Godbillon J, Trunet P, Czendlik C, Howald H,
et al. Comparative bioavailability of letrozole under fed and fasting
conditions in 12 healthy subjects after a 25 mg single oral adminis-
tration. Biopharm Drug Dispos 1997;18:489-97.

Fertility and Sterility®




	Single-dose administration of an aromatase inhibitor for ovarian stimulation
	REFERENCES


