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Objective: To compare corifollitropin alfa with recombinant FSH treatment in terms of the vital pregnancy rate in older patients un-
dergoing IVF.
Design: Phase 3 randomized, double-blind, noninferiority trial.
Setting: Multicenter trial.
Patient(s): A total of 1,390 women aged 35–42 years.
Intervention(s): A single injection of 150 mg of corifollitropin alfa or daily 300 IU of recombinant FSH for the first 7 days then daily
recombinant FSH until three follicles reachR17 mm in size. Ganirelix was started on stimulation day 5 up to and including the day of
recombinant hCG administration. If available, two good quality embryos were transferred on day 3.
Main Outcome Measure(s): Vital pregnancy rate (PR), number of oocytes, and live birth rate.

Received October 20, 2014; revised April 6, 2015; accepted April 15, 2015; published online May 21, 2015.
R.B. received consultancy fees and research grant support to his institutions from Merck & Co., Inc. B.S. received fees for lectures and service on speaker

bureaus from Merck & Co., Inc. M.L. received consultancy fees and research grant support to their institutions from Merck & Co., Inc. Z.R. received
research grant support from Merck & Co., Inc., consultancy and expert testimony fees from Merck/Organon. H.W. is a former employee of MSD BV.
B.J.S. is an employee of Merck & Co., Inc. J.E. is a former employee of MSD BV. K.G. is an employee of Merck & Co., Inc. B.M. is a former employee
of MSD BV.

Support provided by Merck & Co., Inc., Kenilworth, New Jersey. The assistance by PAREXEL, UK was funded by Merck & Co., Inc., Kenilworth, New Jersey.
Presented, in part, at the 68th Annual Meeting of the American Society for Reproductive Medicine (ASRM), San Diego, California, October 23, 2012; the

MSD Satellite Symposium, Kiev, Ukraine, June 21, 2014; and the 20th World Congress on Controversies in Obstetrics, Gynecology & Infertility
(COGI), Paris, France, December 4–7, 2014.

Reprint requests: Robert Boostanfar, M.D., Huntington Reproductive Center, 15503 Ventura Boulevard, Encino, California 91436 (E-mail: boostanfarivf@
havingbabies.com).

Fertility and Sterility® Vol. 104, No. 1, July 2015 0015-0282/$36.00
Copyright ©2015 American Society for Reproductive Medicine, Published by Elsevier Inc.
http://dx.doi.org/10.1016/j.fertnstert.2015.04.018

94 VOL. 104 NO. 1 / JULY 2015

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
mailto:boostanfarivf@havingbabies.com
mailto:boostanfarivf@havingbabies.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.fertnstert.2015.04.018&domain=pdf
http://dx.doi.org/10.1016/j.fertnstert.2015.04.018


Result(s): Vital PRs per started cycle were 23.9% in the corifollitropin alfa group and 26.9% in the recombinant FSH group, with an
estimated difference (95% confidence interval) of -3.0% (�7.4 to 1.4). The mean (SD) number of recovered oocytes per started cycle was
10.7 (7.2) and 10.3 (6.8) in the corifollitropin alfa and the recombinant FSH groups, respectively, with an estimated difference of 0.5
(�0.2 to 1.2). The live birth rates per started cycle were 21.3% in the corifollitropin alfa group and 23.4% in the recombinant FSH group,
with an estimated difference (95% confidence interval) �2.3% (�6.5 to 1.9). The incidence of serious adverse events was 0.4% versus
2.7% in the corifollitropin alfa and recombinant FSH groups, respectively, and of ovarian hyperstimulation syndrome (OHSS; all grades)
was 1.7% in both groups.
Conclusion(s): Treatment with corifollitropin alfa was proven noninferior to daily recombinant FSH with respect to vital PRs, number
of oocytes retrieved, and live birth rates, and was generally well tolerated.
Clinical Trial Registration Number: NCT01144416. (Fertil Steril� 2015;104:94-103.�2015 by
American Society for Reproductive Medicine.)
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Discuss: You can discuss this article with its authors and with other ASRM members at http://
fertstertforum.com/stegmannb-corifollitropin-alfa-older-ivf/
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C orifollitropin alfa is a novel recombinant gonadotropin
analogue with FSH activity that has an extended dura-
tion of action, enabling it to initiate and sustain multi-

follicular growth for 7 days (1). This FSH analogue is
composed of an a subunit identical to that of human FSH
and a hybrid b subunit, consisting of the FSH b unit and
the carboxyterminal peptide of hCG b subunit (2). As a result
of the extended half-life of this agent, a single injection of
corifollitropin alfa replaces 7 days of daily recombinant
FSH in an assisted reproductive technology (ART) treatment
protocol.

The efficacy and safety of corifollitropin alfa in women
%36 years of age were prospectively studied in two phase
3, double-blind, randomized, controlled studies (3–5). In
both studies, treatment with corifollitropin alfa produced a
similar therapeutic response compared with treatment with
recombinant FSH, and was generally well tolerated (6). The
ENGAGE study, which compared 150 mg of corifollitropin
alfa to 200 IU of recombinant FSH in a GnRH antagonist
protocol in 1,506 IVF patients, demonstrated similar
ongoing pregnancy rates (PRs) in both groups (39.0%
corifollitropin alfa vs. 38.1% recombinant FSH) (4).

The number of women >35 years of age seeking infer-
tility care continues to increase (7). This older population
faces unique challenges with respect to fertility because aging
has a major impact on the success of infertility treatments.
The decline in ovarian reserve and the reduction in oocyte
quality associated with aging (8, 9) result in fewer good
quality oocytes available for use in the ART cycle. In 2012,
the reported PRs in older women after ART were 26% at age
40 years, 22% at age 41 years, and 17% at age 42 years (7).
In addition, the rates of spontaneous abortion increase with
aging as a consequence of the decline in oocyte quality,
causing even lower live birth rates (18% at age 40 years,
13% at age 41 years, and 9% at age 42 years) (7). These
data highlight the importance of evaluating the efficacy and
safety of infertility treatments in older women; however,
there are no published studies of corifollitropin alfa use in
this age cohort. This double-blind, randomized, active-
controlled trial compared the efficacy and safety of corifolli-

tropin alfa with recombinant FSH in women R35 to
%42 years of age seeking treatment for infertility.

MATERIALS AND METHODS
Pursue was a phase 3, randomized, double-blind, double-
dummy, active-controlled, noninferiority trial conducted at
33 IVF centers in the United States from July 2010 to
October 2012. The trial was conducted in accordance with
principles of Good Clinical Practice and was approved by
the appropriate institutional review boards and regulatory
agencies. Written informed consent was provided by all
subjects.

Study Population

Women aged R35 to %42 years with a body weight of
R50 kg and a body mass index (BMI) of R18 and
%32 kg/m2 were eligible for enrollment in the study. All
subjects had a history of regular spontaneous menstrual cy-
cles (cycle length, 24–35 days), and had access to ejacula-
tory sperm for IVF or intracytoplasmic sperm injection
(ICSI).

Subjects were excluded if they had a history of ovarian
hyper-response (including a previous controlled ovarian
stimulation [COS] cycle with more than 30 follicles
R11 mm on ultrasound) or a history of ovarian hyperstim-
ulation syndrome (OHSS), a current diagnosis or a history of
polycystic ovary syndrome (PCOS) (10), a history of non- or
low ovarian response to FSH/hMG treatment (e.g., previous
COS cycle cancelled due to insufficient ovarian response or
<4 oocytes obtained), more than three unsuccessful COS
cycles (i.e., no pregnancy achieved) since the last established
ongoing pregnancy (if applicable), or a history of R3 mis-
carriages. The following were exclusion criteria: subjects
with >20 basal antral follicles on ultrasound (<11 mm,
both ovaries combined), or FSH >15 IU/L or LH >12 IU/L
in the early follicular phase; current or recent history of
alcohol or drug abuse in the past 12 months, contraindica-
tions for the use of gonadotropins, a significant endocrine
abnormality within the past 3 years, epilepsy,
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