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Abstract

Objective: To compare the clinical results of four different protocols of COH for IVF-ICSI in normovulatory women, using in all cases
pituitary suppression with GnRH antagonists.

Materials/methods: A single center, open label, parallel-controlled, prospective, post-authorization study under the approved conditions
for use where 305 normal responders women who were candidates to COH were assigned to r-FSH + hp-hMG (n = 51, Group I),
hp-hMG (n = 61, Group II), fixed-dose r-FSH (n = 118, Group III), and r-FSH with potential dose adjustment (n = 75, Group IV) to
subsequently undergo IVF-ICSI.

Results: During stimulation, Group I'V needed significantly more days of stimulation as compared to Group I1[8.09 £ 1.25vs. 7.62 £ 1.17;
P < 0.05], but was the group in which more oocytes were recovered [Group I: 9.43 £ 4.99 vs. Group II: 8.96 £ 4.82 vs. Group III:
8.78 £ 3.72 vs. Group IV: 11.62 £ 5.80; P < 0.05]. No significant differences were seen between the groups in terms of clinical and
ongoing pregnancy, but among patients in whom two embryos with similar quality parameters (ASEBIR) were transferred, the group
treated with hp-hMG alone achieved a significantly greater clinical pregnancy rate as compared to all other groups [Group I: 31.6%,
Group II: 56.4%, Group III: 28.7%, Group IV: 32.7%; P < 0.05].

Conclusions: Although randomized clinical trials should be conducted to achieve a more reliable conclusion, these observations support
the concept that stimulation with hp-hMG could be beneficial in normal responders women undergoing pituitary suppression with
GnRH antagonists.
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Introduction

GnRH antagonists induce a rapid decrease in LH
and FSH levels, preventing spontaneous LH surges.
Their properties do not require a desensitization
period, which allows for their use in the last phase
of the follicular cycle. GnRH antagonists are being
increasingly used, and may eventually replace GnRH
agonists because of their lower adverse event rate.'

Although some authors have reported that use
of GnRH antagonists may result in lower ongoing
pregnancy rates as compared to GnRH agonists,? recent
findings have associated treatment with these drugs
to an increased mitochondrial activity of oocytes that
could be to the detriment of non-dominant oocytes.?
Moreover, use of GnRH antagonists may be safer
for patients because it is associated to a lower rate of
occurrence of the ovarian hyperstimulation syndrome
(OHS) as compared to protocols using GnRH agonists
(OR: 0.47; 95% CI: 0.18-1.25).? Finally, this type of
drugs may decrease total cycle duration,* as well as
relieve the emotional stress experienced by patients
undergoing cycles of controlled ovarian hyperstimu-
lation (COH).

In assisted reproduction cycles, not only the drug
used to achieve pituitary suppression is important, but
also the type of gonadotropin used for stimulation.®

In fact, many studies have focused on identification
of which factors may be more significant for predicting
ovarian response and pregnancy. As regards ovarian
response, factors mentioned include age, ovarian
volume, number of antral follicles, blood flow in
ovarian stroma, serums levels of FSH, LH, estradiol and
inhibin B, smoking, and body mass index. Pregnancy
predictors identified include age, serum levels of FSH,
LH, estradiol and inhibin B, endometrial thickness,
smoking, and body mass index, and parity.’

Most of these studies included one or only a few
predictors of ovarian response or pregnancy, but
virtually none included the COH protocol in the
multivariate analysis,” despite the fact that many
differences have been reported depending on the type
of gonadotropin used.

The most commonly used gonadotropins are
highly purified hMG (hp-hMG) and recombinant
FSH (r-FSH). This is why most studies conducted to
date in normally responding women have focused on
comparing the two abovementioned preparations in
women undergoing suppression with a GnRH agonist.

The most recent publication on this subject include a
meta-analysis where treatment with hp-hMG in IVF-
ICSI was found to be associated to a 4% increase in the
rate of live newborns as compared tor-FSH (RR = 1.18;
95% CI: 1.02—1.38).® This result was supported by a
study published by Platteau et al where treatment with
hp-hMG provided a greater chance of achieving a
live newborn in women undergoing IVF (OR = 1.36;
95% CI: 1.01-1.83).” These improved result may be
explained by the fact that treatment with highly puri-
fied urinary gonadotropins has been associated to a
better patient response, as demonstrated by a reduc-
tion in treatment duration and gonadotropin dosage,'"
differences in serum endocrine and follicular profile,"
an increased number of high quality embryos,'* and an
improved endometrial receptivity.'?

Studies comparing data from patients treated
with r-FSH or hp-hMG following pituitary suppres-
sion with an antagonist are much less common. One
such study found no significant differences between
both patient groups in terms of ongoing pregnancy
(RR: 1.09; 95% CI: 0.78-1.51), but did report a
trend to higher number of live newborns. The num-
ber of oocytes recovered was significantly greater
in the group treated with r-FSH. Authors also noted
hormonal differences, as on the day of ovulation
induction the group treated with hp-hMG had higher
estradiol levels, while the group treated with r-FSH
showed significantly higher progesterone levels.!'*

Another similar study where a third combined
stimulation protocol (r-FSH up to day S5, replaced
by hp-hMG until the end of treatment) was also added
did not also find significant differences in the ongoing
pregnancy rate, but reported a greater number of high
quality embryos and improved laboratory parameters
for the combined protocol.'

Based on the foregoing, it was considered ade-
quate to further analyze the behavior of different
gonadotropin stimulation protocols for controlled
ovarian hyperstimulation of normally responding
women in cycles with GnRH antagonist in a clinical
care setting.

Materials and Methods

Three hundred and five female patients who were to
undergo IVF/ICSI cycles at our center were assigned
to any of the four treatment protocols with GnRH
antagonist: Group I (n = 51; r-FSH + hp-hMG),
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Group II (n = 61; hp-hMG), Group III (n = 118;
r-FSH at fixed doses), Group IV (n = 75; r-FSH with
dose adjustment). The study was conducted from
October 2007 to February 2008 in compliance with
Good Clinical Practice. It was therefore submitted to
an authorized ethics committee for evaluation, and
approved by the relevant regulatory authorities.
Patients were enrolled if they met all of the
following inclusion criteria: i) partner with sterility
treatable by IVF or ICSI; i1) age ranging from
18-38 years; ii1)) BMI ranging from 18-30; iv) serum
levels of FSH, LH, PRL, and testosterone within the
normal laboratory ranges during the early follicular
phase (days 2—4 of cycle); v) infertility attributable to
tubal factors, mild current endometriosis (Grade I-11/
American Fertility Society), or male factors, or from
an unknown cause; vi) no more than 3 prior assisted
reproduction cycles (IVF/ICSI, etc.); vii) normal
responders women; viii) no use of clomiphene cit-
rate or gonadotropins within one month of study
start; ix) evidence, as documented (in the past three
years) by HSC/HSG/laparoscopy, of a normal uterine
cavity, normal endometrium, presence of both ova-
ries; X) spermiogram performed in the past 6 months
meeting the following requirements: if IVF is per-
formed using the standard techniques, with partner or
donor sperm, spermiogram should be normal accord-
ing to World Health Organization criteria. Otherwise,
fertilization using ICSI may be used. In this case,
the couple must meet the minimum requirements for
performing this technique. Exclusion criteria were as
follows: 1) Sperm samples not suitable for IVF-ICSI
(according to World Health Organization criteria).
Signs of significant bacterial infection within the past
6 months in the spermiogram of the partner; ii) data
suggesting ovarian failure, even “hidden”, according
to center criteria; iii) history of severe ovarian hyper-
stimulation syndrome; iv) significant systemic dis-
ease; v) pregnancy or contraindication to pregnancy;
vi) treatment protocol refusal; vii) simultaneous par-
ticipation in another study that could interfere with
the results of this study; viii) contraindications of
the study drug; ix) inability to comply with the rules
established in this protocol for any reason.

Study design
This was a single center, open label, prospective,
parallel cohort study comparing the clinical results

of hp-hMG (Menopur®, Ferring Pharmaceuticals,
Copenhagen, Denmark) and r-FSH (Gonal-F®, Merck
Serono International, Geneva, Switzerland) in four
groups of patients undergoing pituitary suppression
with a GnRH antagonist (Ganirelix®, Orgalutran,
Schering-Plough-Organon, Oss, The Netherlands) for
IVF or ICSI. Patients who met the inclusion criteria
were assigned to any treatment protocol based on the
investigator decision. Patients received a maximum
of one treatment cycle during the study.

The primary endpoint of the study was the ongoing
pregnancy rate per started cycle. Study analysis was
performed on the intent-to-treat (ITT) population, con-
sisting of patients who had received at least one dose
of gonadotropins. Ongoing pregnancy was defined as
the presence of at least one viable fetus 10-11 weeks
after embryo transfer, as documented by transvaginal
ultrasound. Secondary efficacy endpoints included
the clinical pregnancy rate (defined as the presence
of a gestational sac with heartbeat two weeks after
a biochemical diagnosis of pregnancy), implantation
rate, stimulation days and dose, follicle number and
size, plasma estradiol and progesterone levels on the
days of transfer and ovulation induction, endometrial
thickness on the transfer day, oocyte recovery, degree
of embryo fragmentation, cancellation rate, miscar-
riage rate, and rates of other adverse events.

Protocols

All patients recruited into the study received oral
contraceptives (Yasmin®, Quimica Farmacéutica
Bayer, Barcelona, Spain) for 14-25 days before the
start of stimulation, which was started on days 2 and
3 post-menstruation and was performed as follows:

Group I: Stimulation with r-FSH, started with
150-300 IU/day, until ultrasound control on day
S6. From the second stimulation phase and until the
end, r-FSH was replaced by hp-hMG, with poten-
tial dose adjustment if considered necessary by the
investigator. The GnRH antagonist was added on day
S6 at a dose of 0.25 mg and continued until the end
of stimulation.

Group II: Stimulation with hp-hMG, started with
150-300 IU/day, until ultrasound control on day S6,
when dose could be adjusted if considered necessary
by the investigator. The GnRH antagonist was also
added on day S6 at a dose of 0.25 mg and continued
until the end of stimulation.
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Group III: Stimulation with r-FSH at constant
doses ranging from 150-300 IU/day on all stimula-
tion days. The physician did not consider appropriate
a dose adjustment at the day S6 control. The GnRH
antagonist was also added on day S6 at a dose of
0.25 mg and continued until the end of stimulation.

Group IV: Stimulation with r-FSH, started with
150-300 IU/day, until ultrasound control on day
S6, and the physician considered appropriate a dose
increase (+75-150 IU) at such control. The GnRH
antagonist was also added on day S6 at a dose of
0.25 mg and continued until the end of stimulation.

Once adequate follicular size was achieved,
ie, three or more follicles with a mean diameter of
17 mm or greater as documented by transvaginal
ultrasound, ovulation was induced by administering
250 ug of r-hCG (Ovitrelle®, Merck Serono Inter-
national, Geneva, Switzerland). Follicular puncture
and embryo transfer were performed according to the
standard center criteria. A maximum of 3 embryos
were transferred on day 3, according to the applicable
Spanish regulations on assisted human reproduction
techniques.

Luteal phase support consisted of 400600 mg/day
of micronized progesterone by the vaginal route.

Todetermine the miscarriagerate, amiscarriage was
defined as a pregnancy documented by transvaginal
ultrasound two weeks after a biochemical diagnosis
of pregnancy but not confirmed 10-11 weeks after
embryo transfer (ongoing pregnancy).

Statistical analysis

Sample size was calculated using an 80.0% power
for detecting differences when the null hypothesis
H,: pl = p2 is tested using a one-sided Chi-square test
for independent samples, considering a 5% significance
levelandassuminga20%difference (25%—45%). Seventy
experimental units were required in each treatment
group, ie, a total of 280 patients in the study. Assuming
5% losses in each group, a total of 294 patients were con-
sidered to be required for the study.

Quantitative variables were displayed as mean
(standard deviation) or median (25th percentile,
75th percentile) depending on whether or not they
were normally distributed (Kolmogorov-Smirnov
test). Qualitative variables were displayed by their
frequency distribution.

For multiple between-group comparisons, an
analysis of variance (ANOVA) was performed
for quantitative variables that met the criteria for
normality and homogeneity of variance (Levene test).
A Kruskal-Wallis test or a median test was used for
all other comparisons.

Multiple comparisons between proportions were
performed using a Fisher’s exact test. Finally, a
logistic regression model was used to control for the
effect of confounding variables.

All analyses (except as otherwise stated) were
performed using the intention-to-treat (ITT) method.

A value of P < 0.05 was considered statistically
significant.

Results

Baseline data

Table 1 shows the demographic characteristics and
baseline hormonal data of patients participating in
the study. As may be seen, there were no relevant
differences in any of the parameters reported in
the table. Most patients received their first COH
cycle on study entry. As regards infertility causes,
approximately 70% of patients had a normal repro-
ductive capacity, with a homogeneous distribution
between the groups (Table 2).

As discussed, the decision to include each patient
in each of the treatment groups was taken before-
hand by the investigator. As a result, 51 patients were
assigned to Group I, 61 to Group II, 118 to Group III,
and 75 to Group IV (Fig. 1). There were no statistical
differences in the proportions of patients undergoing
embryo transfer: 44 (86%) in Group 1, 47 (77%) in
Group II, 111 (94%) in Group III, and 65 (87%) in
Group IV.

Controlled ovarian hyperstimulation
The mean number of days of gonadotropin therapy
received by patients was 7.71 £ 1.19 in Group I,
7.62 £ 1.17 in Group II, 7.87 = 1.31 in Group III,
and 8.09 + 1.25 in Group IV. Differences between
Groups II and IV were statistically significant.

As regards the gonadotropin dose used for
stimulation, the groups treated with r-FSH at constant
and adjusted doses were found to require a higher
total amount as compared to the other two groups

(Fig. 2).
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Table 1. Demographic data and baseline hormonal characteristics.

r-FSH + hp-hMG hp-hMG Fixed-dose r-FSH  r-FSH dose-adjusted
(Group I) (Group Il) (Group lll) (Group IV)
Patient age (years) 31.27 £2.83 32.39+2.70 33.72+3.33 33.19+£3.17
Partner age (years) 33.72+4.54 35.94 +4.27 36.23 +4.68 35.74 £5.09
Years of sterility 469+1.45 5.04 +2.14 5.75+2.94 5.49+2.54
BMI (kg/m?) 21.87 £2.32 22.34 +2.62 22.61+2.66 23.45+2.83
First cycle 42 (84%) 43 (70.5%) 72 (61%) 54 (72%)
Baseline FSH (mIU/mL) 6.12+1.30 5.92 +1.47 6.42 +1.53 6.17 £ 1.21
Baseline LH (mIU/mL) 456+1.73 5.28+2.74 5.20+2.22 476+ 1.85
Prolactin (ng/mL) 21.16 £9.73 21.76 £ 12.44 20.09+11.42 17.98 + 7.86
Baseline testosterone (ng/mL)  0.52 +0.23 0.49+0.22 0.48 £0.14 0.62 £0.39
Baseline progesterone (pg/mL) 7.10 (4.40+11.20) 5.85(4.35+8.40) 8.30(5.70+13.00) 9.60 (7.80 + 17.00)

Note: Data are given as the mean (standard deviation) or frequency (%).
Abbreviations: r-FSH, recombinant FSH; hp-hMG, highly purified hMG.

A statistically higher total number of follicles were
obtained in the group treated with r-FSH with potential
dose adjustment as compared to the group given r-FSH
at constant doses (Table 3). As regards follicle size,
groups treated with hp-hMG and with dose-adjusted
r-FSH were seen to achieve a higher number of folli-
cles 10—14 mm in size than the other two groups, while
the group treated with dose-adjusted r-FSH achieved
a significantly higher number of follicles greater than
16 mm as compared to all other groups (Table 3).

All treatment groups achieved a similar endome-
trial development, approximately 11.5 cm. The small
differences found were not significant (Table 3).
No differences were also found between the groups
in progesterone and estradiol levels on the transfer
day (Table 3). However, groups treated with hp-hMG
and dose-adjusted r-FSH alone achieved significantly
higher estradiol levels than the group treated with
r-FSH at constant doses (Table 3).

A significantly higher number of oocytes
recovered were seen in the group treated with r-FSH
with potential dose adjustment as compared to the
group treated with hp-hMG and the group treated

Table 2. Primary cause of infertility.

with r-FSH at constant doses. On the other hand,
the number of embryos transferred was similar in all
groups (Table 3).

Pregnancy-related parameters
As shown in Table 4, the group treated with
hp-hMG alone achieved higher clinical and ongoing
pregnancy rates than the other three groups, but
the difference was not significant. If the results are
stratified by the number of embryos transferred,
significant differences were found favoring the above
mentioned group because a 56.4% clinical pregnancy
rate was achieved in this group if two embryos were
transferred (Table 4). No significant differences were
found between the treatment groups in the implanta-
tion rate, but a trend to a better result was seen in the
group treated with hp-hMG alone (Table 4).

Finally, no differences were found between the
treatment groups in the miscarriage rate (Table 4).

Safety
No differences were seen in the proportion of cycles
cancelled in each group. The most common reasons for

r-FSH + hp-hMG hp-Hmg Fixed-dose r-FSH r-FSH dose-adjusted
(Group I) (Group Il) (Group Ill) (Group IV)

Male factor (%) 72.5 70.5 64.4 68.0

Tubal lesion (%) 17.7 8.2 13.6 9.4

Other (%) 9.8 21.3 22.0 22.6

Abbreviations: r-FSH, recombinant FSH; hp-hMG, highly purified hMG.
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51 Patients
r-FSH + HP-hMG
(Group 1)

61 Patients
HP-hMG
(Group II)

118 Patients
r-FSH constant dose
(Group IlI)

75 Patients
dose-adjusted r-FSH
(Group 1V)

|

|

!

!

12 (23.5%) IVF
9 (17.6%) IVF/ICSI
30 (58.8%) ICSI

10 (16.4%) IVF
6 (9.8%) IVF/ICSI
45 (73.8%) ICSI

12 (10.2%) IVF
20 (16.9%) IVF/ICSI
86 (72.9%) ICSI

10 (13.3%) IVF
13 (17.3%) IVF/ICSI
52 (69.3%) ICSI

|

|

|

|

47 Follicular puncture
4 Cancellations
3 No transfer

56 Follicular puncture
5 Cancellations
9 No transfer

116 Follicular puncture
2 Cancellations
5 No transfer

70 Follicular puncture
5 Cancellations
5 No transfer

|

}

)

}

\\

47 Embryo 111 Embryo 65 Embryo
44 Embryo transfer transfer transfer transfer
Figure 1. Flow chart.
cancellation were decreased estradiol levels before the
day of hCG and lack of ovarian response in Group I 25007 P<0.05
(r-FSH +hp-hMG), lack of ovarian response in Group I1 PN
(hp-hMG), an accidental cause and lack of ovarian r I

response in Group III (r-FSH at constant dose), and
lack of ovarian response and risk of hyperstimulation
in Group IV (r-FSH with dose adjustment) (Table 5).
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This was the first study to compare four different
protocols of controlled ovarian hyperstimulation
in patients undergoing pituitary suppression with
GnRH antagonists. Although no global differences
were found between the protocols with regard to the
primary objective of our study, if patients transferred
two embryos are considered it can be seen that the
clinical pregnancy rate was significantly higher in the 500
group treated with hp-hMG as compared to all other
groups. :
This is a particularly significant finding consid- e
ering that double-embryo transfer is the procedure 0- B —
most commonly used in Spain (60% of cycles)
(SEF Registry) and Europe (56.1% of cycles)."”
Our findings agree with the trend seen in a recent
clinicaltrial showinganRR 0f1.09 (95% CI:0.78-1.51)
favoring hp-HMG as compared to r-FSH in protocols

1500

=
\}%\ s
e oo 4w
SR
S
2:20.4’:0‘

tot

TR
Joets

25

Fods

77T
%
5035
o
3
(5% ;’o‘
s
aoor?
oo
"o
o
48

2%
yiet

7
o
%
T
2!
Toge
(88
5
o
R

o 0o
2 53
52

SRERRERS
o5

5

05

55
IO
olets
%
*
QR

32
R8s
%

S
2
08

7
e
%S
tate!
SR
TR
SR
SterutataNt
RIRIIAIH,
stetitolet

T
35
elsts
.
Soet

7

e

<

Sl
oot

5

XX

>

X

L

=
2%
28
o
2
HeliSeteteie sttt e tsty
5
ooels ot

orae
%
3

B

otes

2>

3

1000

e
Sene
i

20
b
2o
oets

s
e
Saetes
ol
SSS
5
et

2
80t
2
<%
35390505
e

QLTI
Q0K \\o
SORSUS
e
oS5
DS
250RN
el

s
S
s
EEs
QL

%
Sl

%?
S
3
i3

2%
e

.
s
X
/{{f{’
5

o6

o8
3
otos

eissesesstateteste

e
S
SRRy

25
ey
SRRRRES

ot
X
e
Shresorse
ot

5
%

02
%

3ol
SIS

2

X
LR
%

o>
RG22

I IIAIIN DI IRII I I X
datetetotetels statetetitetatotetet
OBRNE
SSreetes
3
e

58
S5

s

ateletetetetats

Group | Group Il Group Il Group IV

Il Total r-FSH dose

Total hp-hMG dose

Figure 2. Mean gonadotropin doses used in each stimulation protocol
(international units). Significant differences in Groups | and Il as compared
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6 Clinical Medicine Insights: Reproductive Health 2011:5


http://www.la-press.com

¢

Four protocols for COH with GnRH antagonist

Table 3. Follicular, endometrial, and hormonal development during stimulation.

r-FSH + hp-hMG hp-hMG Fixed-dose r-FSH  r-FSH dose-adjusted P

(Group ) (Group Il) (Group ll) (Group IV)
Total follicles 15.22+7.13 14.00 £ 6.88 12.91 £ 5.96 15.70 £ 7.44 <0.052
Follicles < 10 mm 4.64 + 3.52 426 +3.14 3.49+295 3.92+3.15 ns
Follicles 10-14 mm  4.51+2.85 5.29+3.82 3.59+2.11 5.02+2.77 <0.05°
Follicles 14-16 mm  4.51 + 3.52 3.75+1.92 3.48+2.19 419+ 231 ns
Follicles > 16 mm 6.35+2.37 6.81+2.70 6.89+2.84 8.70 £ 2.31 <0.05°
Follicle diameter 20.35+1.43 20.47 +1.38 20.41 +1.51 20.54 +£2.02 ns
on hCG day
Estradiol on 1680.11 £701.25  2022.67 + 809.94 1516.36 £ 515.93 1914.14 £ 759.45 <0.05°
hCG day (pg/mL)
Endometrial 11.41 £ 1.67 11.72+1.90 11.42+2.15 11.65+£2.02 ns
thickness on
hCG day (mm)
Progesterone on 41.10 45.00 46.50 51.30 ns
hCG day (pg/mL) (29.10. 60.0) (30.00. 65.00) (37.40. 61.00) (34.90. 92.00)
Estradiol on 750.72 + 404.07 785.28 + 325.89 719.51 + 384.84 827.79 + 340.40 ns
transfer day
Number of oocytes 9.43+4.99 8.96 +4.82 8.78 £3.72 11.62 £ 5.80 <0.05¢
recovered
Number of oocytes 1.88 +£0.32 1.83+0.52 1.88£0.45 1.81+£0.49 ns
transferred

Notes: 2Group Il vs. Group 1V; ®Groups Il and IV vs. Group IlI; °Group IV vs. all other groups; Group IV vs. Groups Il and Ill. Kruskal-Wallis test.

with GnRH antagonists." Our data also agree with
those collected in a study performed with three stimu-
lation protocols with GnRH antagonists'> which, in
addition to groups treated with r-FSH and hp-hMG,
included a third protocol by which women were treated
with f-FSH until day 5 of stimulation and with hp-
hMG alone thereafter. Clinical pregnancy rates were
37.1% in the group treated with hp-hMG, 32.4% in
the group treated with r-FSH, and 44.7% in the group
given combined treatment. These differences were not
statistically significant, but a significant difference
favoring the combined protocol was found in the high
quality embryo/oocyte recovery ratio.'

Table 4. Pregnancy-related variables.

Both gonadotropin preparations have been com-
pared many times, but in most cases the drug used for
pituitary suppression was a GnRH agonist. In the most
recent studies, use of hp-hMG was associated to a higher
live newborn rate (RR: 1.18; 95% CI: 1.02—1.38)% in
women subject to [IVF-ICSI procedures or to IVF alone
(OR: 1.36; 95% CI: 1.01-1.83).°

In our study, patients treated with hp-hMG needed
less stimulation days and a lower gonadotropin dose
as compared to patients treated with r-FSH. This
improved treatment efficacy has previously been
reported by other authors.'” In addition, the group
treated with r-FSH with potential dose adjustment

r-FSH + hp-hMG hp-hMG Fixed-dose r-FSH r-FSH dose-adjusted P
(Group I) (Group Il) (Group Il (Group IV)
Clinical pregnancy 13/51 (25.5%) 25/61 (41.0%) 29/118 (24.6%) 20/75 (26.7%) ns
Ongoing pregnancy 12/51 (23.5%) 22/61 (36.1%) 27/118 (22.9%) 20/75 (26.7%) ns
Implantation rate 12% 21% 1% 14% ns
Clinical pregnancy* 12/38 (31.6%) 22/39 (56.4%) 27194 (28.7%) 17/52 (32.7%) <0.05?
Miscarriage rate 1/51 (2.0%) 3/61 (4.9%) 2/118 (1.7%) 0 (0%) ns

Notes: *Clinical pregnancy in patients with double-embryo transfer. 2Statistically significant differences in the hp-hMG group as compared to all other

groups. Pearson’s Chi-square test.
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Table 5. Safety-related variables.

r-FSH + hp-hMG hp-hMG Fixed-dose r-FSH r-FSH dose-adjusted
(Group I) (Group ) (Group Ill) (Group IV)

Accidental 0 (0%) 1(1.6%) 1 (0.8%) 0 (0%)

Estradiol drop before hCG 2 (3.9%) 0 0 (0%) 0 (0%)

Follicle dysfunction 0 (0%) 0 0 (0%) 1(1.3%)

Lack of ovarian response 2 (3.9%) 3 (4.9%) 1 (0.8%) 2 (2.7%)

Risk of hyperstimulation 0 (0%) 0 0 (0%) 2 (2.7%)

Other reasons 0 (0%) 1(1.6%) 0 (0%) 0 (0%)

Total cancellations 7.8% 8. 1.6% 6.7%

achieved a greater follicle development than all other
groups.

These results agree with those obtained in the study
conducted by Platteau et al in 2006, where patients
receiving hp-hMG were found to have a significantly
lower number of follicles than those treated with
r-FSH,'® and also with those from the Merit study'® and
the abovementioned study by Bosch.!* This could be
explained by the potential atretic effect on non-dominant
follicles attributed to the LH/hCG effect.'®

Patients treated with hp-hMG have also been
reported to have a greater expression of antiapoptotic
proteins in granulosa cells. This, combined with the
higher progesterone levels found in patients treated
with r-FSH,' could have implications for oocyte
development and competence,' and hp-hMG there-
fore appears to be a potential modulator of follicle
development.

All of these data, combined with the fact that
treatment with GnRH antagonists may increase
apoptosis of non-dominant oocytes,® could be the
explanation for the high pregnancy rates achieved
in our study, particularly in the group treated with
hp-hMG (41%), taking as reference the 25.6% transfer
pregnancy rate in Spain recorded in the last ESHRE
registry for IVF/ICSI cycles."”

In conclusion, women undergoing pituitary sup-
pression with GnRH antagonists appear to have better
results when COH with hp-hMG is administered.
Such improvements would be a shorter duration of
stimulation, lower gonadotropin doses, and improved
pregnancy rates when two embryos are transferred.

A weakness of the study is that patients who
met the inclusion criteria were assigned to any
treatment protocol based on the investigator deci-
sion, ie, the decision to include each patient in each

of the treatment groups was taken beforehand by the
investigator. As a result, groups are misbalanced:
51 patients were assigned to Group I, 61 to Group I,
118 to Group III, and 75 to Group IV. The risk of bias
due to the non randomization could not be excluded
and it is recommend carrying out larger randomized
controlled studies to confirm our findings.
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