Drug Safety
https://doi.org/10.1007/5s40264-018-0742-3

ORIGINAL RESEARCH ARTICLE

@ CrossMark

Safety of Follitropin Alfa/Lutropin Alfa for Stimulation of Follicular
Development

Nadezda Abramova'® - Julie Hubbard? - Joan Schertz? - Emilia Richter'

© The Author(s) 2018

Abstract

Introduction Recombinant human luteinizing hormone (r-hLLH) is used in a fixed-ratio combination with recombinant human
follicle-stimulating hormone (r-hFSH) for the stimulation of follicular development.

Objective The objective of this article was to conduct a review of safety data to evaluate the risks of r-hFSH/r-hLH treatment.
Methods Data were retrieved from the Global Safety Database (Merck KGaA, Darmstadt, Germany) including reports from
healthcare professionals, patients, health authorities, clinical trials, non-interventional studies, and the literature. Reports of
important risks (identified and potential) as per the risk management plan applicable at the time of data retrieval were obtained
up to December 2017. The estimated patient exposure to r-hFSH/r-hLH in the post-marketing setting was 427,012 treatment
cycles. Nine hundred patients received r-hFSH/r-hLH during company-sponsored clinical trials (pre- and post-marketing).
Results We identified 72 case reports describing important risks related to r-hFSH/r-hLH use, including 46 cases of ovarian
hyperstimulation syndrome (10.8 per 100,000 treatment cycles) and 24 of hypersensitivity reaction (5.6 per 100,000 treatment
cycles). No thromboembolic events were reported. One congenital anomaly, not suspected to be related to r-hFSH/r-hLH use,
was reported during a clinical trial; the event was resolved by corrective surgery. Two fatal cases were identified; one case
of recurrent malignant melanoma (suspected to be related to r-hFSH/r-hLLH use) and one case resulting from complications
of ovarian hyperstimulation syndrome.

Conclusion Cumulative reporting rates of important identified and potential risks of r-hFSH/r-hLH during a 10-year surveil-
lance period demonstrate the benefit—risk balance is positive. This post-marketing surveillance and continued surveillance
of safety events should provide reassurance about the use of r-hFSH/r-hLH in clinical practice.
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Reports of important risks (identified and potential) for a
fixed-ratio combination of recombinant human follicle-
stimulating hormone/recombinant human luteinizing
hormone (r-hFSH/r-hLLH) for the stimulation of follicular
development in adult women with severe luteinizing hor-
mone and follicle-stimulating hormone deficiency as per
the risk management plan applicable at the time of data
retrieval were obtained from the Global Safety Database
maintained by Merck KGaA, Darmstadt, Germany

Data were included for the period up to December 2017,
during which time the estimated patient exposure to
r-hFSH/r-hLH in the post-marketing setting was 427,012
treatment cycles; 900 patients received r-hFSH/r-hLH
during Merck KGaA-sponsored clinical trials (pre- and
post-marketing)

Cumulative reporting rates of important identified and
potential risks of r-hFSH/r-hLH during a 10-year surveil-
lance period demonstrate that the established benefit—
risk balance is positive

1 Introduction

Recombinant human luteinizing hormone (r-hLH) is indi-
cated in combination with recombinant human follicle-
stimulating hormone (r-hFSH) for the stimulation of fol-
licular development in adult women with severe luteinizing
hormone (LH) and follicle-stimulating hormone (FSH) defi-
ciency [1]. Recombinant-human luteinizing hormone binds
to LH receptors of ovarian theca and granulosa cells and
stimulates ovarian theca cells to secrete androgens, which
are then used as a substrate for the production of estradiol by
the aromatase enzyme in granulosa cells. Estradiol, in turn,
supports FSH-induced follicular development [1].
Treatment with r-hLLH, initiated at a dose of 75 IU daily
in combination with 75—150 IU r-hFSH, is indicated for
the stimulation of follicular development in adult women
with severe LH and FSH deficiency; these doses are subse-
quently individualized according to the patient’s response
to treatment [1]. In an effort to reduce the number of indi-
vidual injections required and increase patient convenience,
a fixed-ratio 2:1 combination of r-hFSH/r-hLH [follitropin
alfa/lutropin alfa (150:75 IU); Pergoveris®; Merck KGaA,
Darmstadt, Germany] was introduced in Europe in 2007, and
is currently authorized in 92 countries [2]. Until recently,
r-hFSH/r-hLLH was only available as a freeze-dried powder,
requiring reconstitution prior to injection; however, a liquid
formulation of r-hFSH/r-hLH has been developed, and was
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granted marketing authorization by the European Medicines
Agency on 8 May, 2017 [3]. This new formulation enables
patients to administer r-hFSH/r-hLH with a prefilled pen
injector similar to the one currently used for GONAL-f®
(r-hFSH; follitropin alfa; Merck KGaA), further increasing
patient convenience by reducing the number of preparation
steps required for an injection, as well as reducing the prob-
ability of dosing errors [4].

In most countries, r-hFSH/r-hLH is indicated for the
stimulation of follicular development in adult women with
severe LH and FSH deficiency [2, 5]. It is also indicated for
use in patients with sub-optimal response after controlled
ovarian stimulation undergoing assisted reproductive tech-
nologies (ART) in Mexico, Russia, and Ukraine. The use of
r-hLH (either as a fixed-ratio combination of r-hFSH/r-hLH
or as a separate preparation in combination with FSH) in
women with different indications (including severe LH and
FSH deficiency and ART) has previously been published
[6-8]. Recombinant-human luteinizing hormone (both as
r-hLH and a fixed-ratio combination of r-hFSH/r-hLLH) has
been used for controlled ovarian stimulation in normogon-
adotropic women and as part of ART treatments in women
of advanced maternal age (> 35 years), as well as in patients
with poor ovarian reserve [6]. These uses have also been
observed in post-marketing surveillance by Merck KGaA.

It is important that post-marketing safety data are closely
monitored and available in the public domain to enable clini-
cians and patients to evaluate any potential treatment risks.
This article presents the reporting rates of cases that include
important risks for the fixed-ratio combination of r-hFSH/
r-hLH in the Global Safety Database maintained by Merck
KGaA. This should enable the assessment of the benefit—risk
balance of this drug in routine clinical practice.

2 Methods

The Global Safety Database (Adverse Reaction Information
System global, ARISg; ArisGlobal, CT, USA) of Merck
KGaA comprises data for adverse events from clinical trials,
observational/non-interventional studies, market research,
patient or healthcare provider surveys, patients-support
programs sponsored by Merck KGaA, its affiliates or inves-
tigators, spontaneous post-marketing reports, and surveil-
lance of the published literature. We performed searches
of ARISg for the fixed-ratio combination of r-hFSH/r-hLH
(Pergoveris®; Merck KGaA) and included data up to Decem-
ber 2017.

2.1 Events Considered of Interest

Every drug that receives marketing authorization requires a
risk management plan (RMP), which includes information



Safety of r-hFSH/r-hLH for Follicular Development

on the safety profile of the drug, how risks will be prevented
or minimized, plans for further studies related to the safety
and the efficacy of the drug, and details of how the effec-
tiveness of risk-minimization measures will be evaluated.
Important risks are those characterized and confirmed to
have an impact on the benefit-risk balance of the drug or
have implications for public health [9]. Important risks for
r-hFSH/r-hLH based on the RMP applicable at the time of
data retrieval can be classified as identified or potential:

e Important identified risks, for which there is adequate
evidence of an association with r-hFSH/r-hLH include
ovarian hyperstimulation syndrome (OHSS; subdivided
by severity, i.e., mild, moderate, or severe), thrombo-
embolic events, usually in association with OHSS, and
hypersensitivity reactions (allergic and pseudoallergic;
subdivided by severity, i.e., mild, moderate, or severe).

e Important potential risks, for which there is suspicion of
an association with r-hFSH/r-hLH but where this asso-
ciation has not been confirmed, include specific cancers
(including breast, ovarian, uterine, and malignant mela-
noma) and congenital anomalies [9]. Important poten-
tial risks are areas closely monitored by routine pharma-
covigilance practice [10].

2.2 Search Strategy

We searched the Global Safety Database for individual case
safety reports (ICSRs) of important identified and potential
risks that meet the criteria mentioned below.

e Post-marketing sources (excluding Merck KGaA-spon-
sored, post-marketing interventional clinical trials):
cover reports from the post-marketing period available
in the safety database including all ICSRs (irrespective
of causality assessment by either the investigator or spon-
sor) from healthcare professionals, consumers (includ-
ing cases from patient data collection systems, such as
patient support programs), non-interventional clinical
studies sponsored by Merck KGaA, its affiliates or pre-
decessor companies, interventional studies not sponsored
by Merck KGaA, the scientific literature, and regulatory
authorities.

e Clinical trial (Merck KGaA-sponsored interventional
clinical studies) sources: cover reports available in the
safety database from any interventional clinical trial
sponsored by Merck KGaA, its affiliates or predecessor
companies, regardless of the causality assessment by
either the investigator or sponsor.

Throughout this article, ICSRs are classified depending
on the source as either post-marketing or clinical trial. Each
case report could include more than one safety event, but

signs and/or symptoms reported with the main diagnosis/
event were not recorded as separate events. The database
search was conducted using the Medical Dictionary for
Regulatory Activities (MedDRA®) Version 20.1 terms [11].
The search terms are listed in the Electronic Supplementary
Material (ESM). The Global Safety Database was designed
to monitor these events and includes OHSS, thromboem-
bolic events, usually in association with OHSS, hypersensi-
tivity reactions, specific cancers and congenital anomalies,
as well as screening of the literature.

Literature searches were performed on a weekly basis
to supplement the safety database with the relevant litera-
ture that reported important identified and potential risks.
MEDLINE and EMBASE databases were searched com-
prehensively using various compilations of free text search
terms (including active ingredients and respective brand
names) and index terms (controlled terms from the data-
base thesauri). The inclusion of additional searches from
publicly available safety databases (e.g., VigiBase) was
considered to likely produce duplicate results and therefore
was not included in this analysis. Furthermore, as r-hFSH/
r-hLH does not have marketing authorization in USA and
not all countries participate in the Vigibase initiative, the
Global Safety Database from Merck KGaA was considered
the most comprehensive repository of ICSRs relating to
r-hFSH/r-hLH.

2.3 Analysis
2.3.1 Causality

Each individual, important, identified and potential risk was
evaluated separately. The ICSRs pertaining to each impor-
tant risk were retrieved from the database, according to the
pre-defined search strategy outlined in Sect. 2.2. All initial
spontaneous case reports received from the reporter are con-
sidered to be suspected to be related to the product, unless
the reporters specifically state that they believe the events
to be unrelated or that a causal relationship can be excluded
[12]. A secondary causality assessment is conducted by
Merck KGaA and the aggregate result of both assessments
is recorded in the Global Safety Database. In all cases, the
causality of each event was assessed and classified, as fol-
lows [9]:

e Suspected: the event is reasonably related to the medicinal
product. The event can medically (pharmacologically or
clinically) be attributed to the reported medicinal product.
“Suspected” was selected in the database as the reporter’s

assessment of causality, if reported as “probable”, “pos-
sible”, “unlikely”, or “unknown”.
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e Not suspected: the event is not reasonably related to the
medicinal product. The event could not medically (phar-
macologically or clinically) be attributed to the reported
medicinal product. “Not suspected” was selected in the
database as the reporter’s assessment of causality, if
reported as “not related”.

2.3.2 Seriousness

Safety events can be classified as serious or non-serious. A
serious event was defined as a medical occurrence that [13]:

resulted in death;

was life threatening;

resulted in hospitalization (initial or prolonged);
resulted in disability or permanent damage;

was a congenital anomaly/birth defect;

was a medically important event or reaction.

The events that do not fulfill the above-mentioned criteria
were considered to be non-serious.

2.3.3 Reporting Rates

The reporting rate for each safety concern was calculated
by dividing the number of cases reported by the estimated
number of treatment cycles that occurred since the product’s
international birth date (25 June, 2007). Ideally, the reporting
rate should be based on the number of patients exposed to
r-hFSH/r-hLH; however, owing to the available data (number
of units sold) and the fact that in clinical practice patients may
receive multiple cycles, the number of patients who received
r-hFSH/r-hLH cannot be accurately estimated. As such, the
number of treatment cycles was selected as the denominator
as it is the most clinically relevant data that could be deter-
mined. The number of treatment cycles was estimated based
on the number of vials and prefilled r-hFSH/r-hLLH pens sold;
it was assumed that one vial of r-hFSH/r-hLLH (150 TU/75 TU)
is administered per day per patient and the average duration
of one treatment cycle is 12 days. Cartridges for prefilled
r-hFSH/r-hLH pens were converted to vials and included in
the estimation. Statistical analyses are descriptive; quantitative
analyses of data were not feasible as the database includes a
population of uncertain size.

3 Results

The total post-marketing patient exposure to r-hFSH/r-hLH
from its international birth date to 24 December, 2017 was
estimated to be 427,012 treatment cycles based on sales
data. In addition, 900 patients received r-hFSH/r-hLH dur-
ing Merck KGaA-sponsored pre- and post-marketing clinical
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trials. During this time, 72 ICSRs of events considered
important identified and potential risks relating to the use
of -hFSH/r-hLH were received (Table 1); among these, 68
were reported during the post-marketing period, and four
were reported during clinical trials.

3.1 Important Identified Risks
3.1.1 Ovarian Hyperstimulation Syndrome

In total, there were 46 ICSRs of OHSS (Tables 1 and 2),
three of which were reported during Merck KGaA-spon-
sored clinical trials. The remaining 43 ICSRs of OHSS
were reported during the post-marketing period; 32 were
considered as serious and 14 as non-serious. All cases were
suspected to be related to the use of r-hFSH/r-hLH. The out-
come was known for 26 of the 46 cases and, in the majority
(21 of 26), the events were resolved and the patients recov-
ered (Table 2). The cumulative reporting rate of all degrees
of severity of OHSS with r-hFSH/r-hLH was estimated at
10.8 cases per 100,000 treatment cycles (0.011%).

One case of a fatal outcome resulting from a number of
OHSS-related complications was reported. The patient was
a 26-year-old woman who initiated treatment with r-hFSH/
r-hLH (150 TU/75 TU daily for 10 days), cetrorelix acetate
(Cetrotide®; Merck KGaA; 0.25 mg daily for 4 days), and
recombinant human chorionic gonadotropin (Ovitrelle®;

Table 1 Reports of important risks relating to the use of recombinant
human luteinizing hormone/recombinant human follicle-stimulating
hormone

Important risk Cumula- Cumulative reporting rate
tive no. of (per 100,000 treatment
ICSRs* cycles)®

OHSS 46° 10.8

Thromboembolic events 0 -

Hypersensitivity 24 5.6

Breast, ovarian, and 0 -

uterine cancer™?
Malignant melanoma 1 0.2
Congenital anomaly 1° 0.2

ICSRs individual case safety reports, OHSS ovarian hyperstimulation
syndrome

4Cumulative number includes ICSRs from clinical trials and post-
marketing (including spontaneous post-marketing reporting, inter-
ventional studies not sponsored by Merck KGaA, observational/
non-interventional studies and market research, patient or healthcare
provider surveys or patients-support programs)

bCalculated based on the reported cumulative total exposure of
427,012 treatment cycles

“Includes three cases reported during clinical trials
dUterine cancers include endometrial and cervical

®Includes one case reported during a clinical trial
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3.2 Important Potential Risks

3.2.1 Specific Cancers (Including Breast, Ovarian, Uterine,
and Melanoma)

There were no ICSRs of breast, ovarian, or uterine cancer
(including endometrial and cervical) retrieved from the
Global Safety Database. However, there was one ICSR of
malignant melanoma (estimated cumulative reporting rate of
0.2 per 100,000 treatment cycles; 0.0002%) reported during
the post-marketing period. This case was considered serious
with a fatal outcome.

The patient was a 41-year-old woman who had a recur-
rence of malignant melanoma with metastases whilst receiv-
ing treatment with r-hFSH/r-hLH. Infertility was attributed
to endometriosis and the patient’s age. The patient had previ-
ously undergone three in-vitro fertilization treatment cycles
and two ovulation stimulation cycles with follitropin alpha
(GONAL-f®) and other unknown products, and had a prior
history of malignant melanoma on the right arm, which had
been treated with surgery and subsequent radiotherapy. The
type, stage, and thickness of the initial melanoma was not
reported. Following treatment for melanoma, the patient
was considered cured and melanoma did not reoccur in the
5 years prior to the fatal incident. The patient had received
three ovarian stimulation cycles with r-hFSH/r-hLH (three
ampoules per day; cycle duration: 10, 8, and 7 days), each
followed by administration of recombinant human chorionic
gonadotropin (Ovitrelle®; once per cycle) and 8% progester-
one gel (Crinone®; once per day). During the last stimulation
cycle with -hFSH/r-hLLH, malignant melanoma recurred and
metastasized, which led to discontinuation of the stimulation
cycle by the patient. The outcome from the malignant mela-
noma was fatal. The events of recurrent malignant mela-
noma and metastasis were determined by the reporter as
not assessable, given the lack of additional information. As
such, Merck KGaA determined this case to be a suspected
adverse drug reaction, as a possible causal link could not be
ruled out. Since this case was reported in 2010, there have
been no other cases of malignant melanoma.

3.2.2 Congenital Anomalies

One ICSR of a congenital anomaly was reported during a
clinical trial (estimated cumulative reporting rate of 0.2 per
100,000 treatment cycles; 0.0002%). This was considered a
serious case in which a 9-month-old infant was diagnosed
with atrial and ventricular septal defects, following fetal
exposure to r-hFSH/r-hLH in utero. These defects were
resolved by corrective surgery. The events of atrial and
ventricular septal defects were assessed as not suspected to
be related to r-hFSH/r-hLLH. No congenital anomalies were
reported during the post-marketing period.
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4 Discussion

This article reports safety data with a fixed-ratio combi-
nation of r-hFSH/r-hLH; 72 ICSRs were retrieved from
the safety database from different sources, including four
cases from Merck KGaA-sponsored clinical trials. This
included approximately 427,012 treatment cycles during
the post-marketing period and 900 patients during Merck
KGaA-sponsored interventional clinical trials.

The cases discussed here are related to important
identified and potential risks. According to the RMP for
r-hFSH/r-hLH applicable at the time of the data retrieval,
important identified risks include OHSS, thromboembolic
events, usually associated with OHSS, and hypersensitiv-
ity reactions, and important potential risks include specific
cancers and congenital anomalies.

The most frequently reported adverse event suspected
to be related to the use of r-hFSH/r-hLH was OHSS (46
cases). Ovarian hyperstimulation syndrome is a serious
complication associated with the use of gonadotropins
for ovarian stimulation [14] and can present with vari-
ous degrees of severity. Mild manifestations of OHSS
may include abdominal pain, abdominal discomfort and
distension, and enlarged ovaries; patients with moderate
OHSS may additionally present with nausea, vomiting,
ascites, and marked ovarian enlargement. Because OHSS
is a well-known risk that is well diagnosed and man-
aged in clinical practice, mild or moderate OHSS usually
resolves spontaneously [1, 15], these cases often remain
unreported, which might partly explain the low report-
ing rate of cases of OHSS observed in the post-marketing
period in the safety database. In addition, under-reporting
of safety concerns to external agencies has been observed
to be a common occurrence because of time constraints
and duplication of documentation and is likely to be a
contributing factor in the low reporting rate of OHSS [16].
The low reporting rate of OHSS in patients treated with
r-hFSH/r-hLH could also be partially owing to the fact
that r-hFSH/r-hLH is indicated for stimulation of follicu-
lar development in adult women with severe LH and FSH
deficiency who have been demonstrated to have the lowest
risk of OHSS [17].

The incidence of OHSS in the in-vitro fertilization
population is difficult to estimate because of the lack of
an internationally agreed-upon classification system [15].
In 2010, the European IVF-Monitoring Consortium (25
countries) found that OHSS was reported at a prevalence
of 0.3% of all stimulated cycles in the countries report-
ing the data [18]. However, the incidence of OHSS varies
across different types of fertility treatment, given that dif-
ferent clinical situations may not be comparable in terms
of therapeutic goals and strategies [19]. In conventional
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in-vitro fertilization, mild OHSS has been observed in
20-23% of cycles, moderate OHSS in 3-6% of cycles,
and severe OHSS in 0.1-2% of cycles [20]. Considering
these data, the reporting rate of OHSS with r-hFSH/r-hLH
(0.011%) during the post-marketing period was below the
expected incidence of OHSS in women treated with exog-
enous gonadotropins.

Death as a result of OHSS is very rare; since the inter-
national birth date of r-hFSH/r-hLH, only one fatal case of
OHSS was reported. The patient had a reported diagnosis of
OHSS and the autopsy showed that death was due to acute
respiratory distress syndrome caused by a left-sided hemo-
thorax, which was unlikely to have been a direct consequence
of OHSS and was more likely to be related to bleeding fol-
lowing drainage of a pleural effusion. In the real world, only
three deaths as a result of OHSS in over 1 million treatment
cycles were reported between 1984 and 2008 in the Nether-
lands (it is not known whether these deaths were attributed
to gonadotropin treatment); none were reported in the UK
between 2006 and 2008 (approximately 73,500 treatment
cycles) or in Israel between 1987 and 1996 (approximately
119,000 treatment cycles) [15]. The low number of OHSS
cases with a fatal outcome could be owing to the numerous
methods that exist for preventing OHSS, including the com-
mon practice of dose individualization, the administration of
a gonadotropin-releasing hormone agonist in place of human
chorionic gonadotropin to induce final follicle/oocyte matu-
ration in gonadotropin-releasing hormone antagonist cycles,
and subsequent cryopreservation of embryos or cycle can-
cellations in an attempt to avoid ovarian hyperstimulation
altogether [21]. Furthermore, patients are usually closely
monitored following oocyte retrieval to ensure that OHSS is
identified and treated as soon as it is diagnosed.

There were few reported hypersensitivity reactions sus-
pected to be related to use of r-hFSH/r-hLH, and the major-
ity of cases were non-serious, with no fatal or life-threat-
ening cases. In addition, there were no reported cases of
thromboembolic events.

In general, ovarian, endometrial, and breast cancers
are associated with risk factors that are usually present in
infertile patients, such as low parity, infertility, early age
at menarche, and late age at menopause [22]. Early clinical
trials suggested a possible increased risk for these cancers in
women receiving fertility treatments, although this view has
since changed as more data have become available [22-25].
There were no case reports of reproductive system cancers
identified from the Global Safety Database, suggesting
there is no increased risk for these events. Throughout the
post-marketing period, only one case of recurrent malignant
melanoma with r-hFSH/r-hLH treatment was reported. This
case was considered serious, as it had a fatal outcome. How-
ever, there were a number of confounding factors that might
have contributed to this event, including the patient’s prior

medical history of malignant melanoma (the type, stage, and
thickness of which are unknown) and subsequent treatment
with radiotherapy, as patients with previous malignancies
or a history of radiation therapy carry a significant risk for
recurrence and metastases. This report was received in 2010
and since then, there have been no case reports of malignant
melanoma. Despite this, Merck KGaA still considers it an
important potential risk that is closely monitored.

One case of congenital anomaly was identified from an
interventional clinical trial sponsored by Merck KGaA, but
there was no suspected causal association between the use of
r-hFSH/r-hLLH and the reported event. In the general popu-
lation, the prevalence of congenital anomalies is approxi-
mately 2.7% of all births [26] and it has been reported that
women who undergo ART are more likely to give birth to
babies with congenital anomalies than women who con-
ceive spontaneously [27, 28]. The occurrence of congenital
anomalies with r-hFSH/r-hLH during the post-marketing
surveillance period, including clinical trials (0.0002%),
fell below the expected frequency, suggesting that congeni-
tal anomalies are not suspected to be related to the use of
r-hFSH/r-hLH, but these events are still closely monitored
by Merck KGaA.

The analysis reported here includes safety data that were
rigorously collected from clinical trials and mandatory post-
marketing safety monitoring of r-hFSH/r-hLH. In the post-
marketing setting, data are collected directly from healthcare
professionals, health authorities, consumer reports, and also
from the scientific literature. Therefore, the Global Safety
Database of Merck KGaA represents one of the best com-
prehensive sources for safety data on this drug.

However, there are a number of limitations that should be
considered when interpreting the results. First, this analysis
was limited to specific ICSRs related to important identi-
fied and potential risks listed in the RMP for r-hFSH/r-hLH
applicable at the time of data retrieval. Second, the cases
reported in the post-marketing setting (i.e., excluding those
from clinical trials sponsored by Merck KGaA and its affili-
ates or investigators) were either submitted voluntarily or
obtained from the literature, precluding statistical analyses
because of the lack of reliable patient exposure data. In addi-
tion, owing to a less stringent reporting process than in a
clinical trial environment, all relevant information relating
to each case reported in the post-marketing period may not
be available, including the indication for which the drug
was used. Third, the number of treatment cycles has been
estimated from sales data. However, because the duration
of treatment is adjusted to the individual patient, it is dif-
ficult to determine the total exposure of r-hFSH/r-hLH in
patients. Finally, not all of the product sold for a treatment
cycle may be used. As such, the reporting rates (based on
estimated total exposure in the denominator) should only be
considered as approximations.
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5 Conclusion

This review of safety data for approximately 427,000 treat-
ment cycles with r-hFSH/r-hLLH and 900 patients who partic-
ipated in interventional studies sponsored by Merck KGaA
demonstrates that the established benefit-risk balance of
r-hFSH/r-hLH is positive. This post-marketing surveillance
and continued surveillance of safety events should provide
reassurance to both physicians and patients about the use of
r-hFSH/r-hLH in clinical practice.
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