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Abstract : The study was carried out to compare the effectiveness of human menopausal
gonadotrophin (HMG) and recombinant follicle-stimulating hormone (recombinant FSH) in term of in
vitro fertilisation (ITVF) and pregnancy outcome, A total of 238 patients who underwent IVF for infertility
treatment were included in the study, The first attempt of controlled ovarian stimulation was recorded and
evaluated. A long protocol of ovarian stimulation was performed with gonadotrophin releasing hormone
analogue (GnRH-a) administration. Gonadotrophin, which was either HMG (group A) or recombinant
FSH (group B), was administrated to each patient for ovarian stimulation. The results of this study showed
no difference in the number of stimulation days, fertilised oocytes, transferred embryos and cycles with
embryuos available for freezing between the two groups. Although the starting doses of both gonadotrophins
were similar, the total dosage of HMG was higher than that of recombinant FSH (48.8 + 20.8 versus 42.9 +
20,0, p = 0.03). The number of retrieved oocytes in group A was higher than that in group B (9.5 + 4.4 versus
8.3 +4.3, p =0.04}. The differences in cancellation rate, fertilisation rate, pregnancy rate per cycle and per
transfer, as well as implantation rate between the two groups were not statistically significant. In conclusion,
patients who underwent ovarian stimulation with GnRH-a long down-regulation still benefit for HMG for
their treatment. We did not find any difference in fertilisation rate or pregnancy rate as well as implantation
rate between HMG and recombinant FSH. A greater number of oocytes were retrieved in patients treated
with HMG. However, more ampoules of HMG were administrated to achieve ovarian stimulation, compared
with recombinant FSH.
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INTRODUCTION

Several types of gonadotrophins have been
intreduced into infertility treatment to improve the
resull of assisted reproductive technology (ART).
Both human menopausal gonadotrophin (HMG) and
follicle-stimulating hormone (FSH) have been proven
to be safe and effective in ovarian stimulation for
ART.™* Consequently, the highly purified FSH
preparation (HP-FSH), which offers more specific FSH
activity than HMG, has been introduced to prevent
levels of LH that are too high and that may adversely
affect fertilisation and embryo quality.*®

Recombinant FSH has recently been
developed using recombinant DNA technology. This
product has been accepted for its high baich-to-batch
consistency, greater purity and lack of LH activity,
compared with previous gonadotrophin
preparations.”™ Many studies have been performed
to ensure the effectiveness of recombinant FSH and
to compare this product with both highly purified

FSH and HMG. Some studies have reported that
recombinant FSH produces a higher pregnancy rate,
compared with the HP-FESH."™'" In contrast, opposite
results have been reported by others.'* Therefore, this
study was carried out to compare the effectiveness of
HMG and recombinant FSH in term of in vitro
fertilisation and pregnancy outcome in our
population.

MATERIALS AND METHODS

A total of 283 patients who underwent
ovarian stimulation for infertility treatment were
included in this study. Their mean age was 33.9 years.
The causes of their infertility were male factor
(47.5%), tubal factor (21.09%), combined male and
tubal factor (2.9%), ovulatory factor (10.19%), and
unexplained (18.5%). Only the first ovarian
stimulation cycle of each patient was included in
this study.
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100 pg of gonadotrophin-releasing
hormone analogue (GnRH-a), which was delivered
into each nostril every 6 hours, was administrated 1o
each patient for long hypothalamopituitary down-
regulation. When the long down-regulation had
occurred completely, either HMG or recombinant FSH
was used for ovarian stimulation. The starting doses
of both gonadatrophins ranged from 3 to 6 ampoules,
depending on age and basal FSH and day 2 oestradiol
levels for each patient. The dose of gonadotrophin
administrated cach day was subsequently adjusted,
depending on follicular growth monitored by serial
transvaginal ultrasonography. If the ovaries did not
respond to the stimulation, the treatment was
eventually cancelled,

When at least 3 follicles reached a diameter
of 18 mm, 10,000 IU of human chorionic gonadotro-
phin (hCG) was administrated to stimulate ovulation.
Thirty-six hours after hCG administration, ococyte
retrieval was performed under transvaginal ultra-
sonographic guidance. All retrieved oocytes were
cultured in the IVF culture system. Intracytoplasmic
sperm injection (KCSI) was only performed in cases
with severe male infertility factors. The occurrence
of fertilisation was determined when two pronuclel
were identified in the inseminated oocyte. The
embryos were transferred 48-72 hours later.  All
patients were given by progesterone preparations (o
provide luteal support. A quantitative serum -hCG
was checked 14 days after embryo transfer.
Transvaginal ultrasonography for fetal viability was
performed 10 days after a positive serum B-hCG. We
defined a positive resultl of a quantitative
measurement of serum B-hCG with a proven gestation
sac and fetal heart activity as a clinical pregnancy.

''The implantation rate was calculated from the
number of gestation sacs divided by the number of
transferred embryos.

Age, basal FSH and day 2 oestradiol levels,
number of ampoules, stimulation days, retrieved
oocytes, fertilised oocytes, transferred embryos,
cycles with embryos available for freezing,
fertilisation rate, cancellation rate and pregnancy rate
as well as implantation rate were recorded. Statistical
analysis was performed using the epi-info programme
{(version 6.0). Student’s t-test and ¥* were used for

analysis. Statistical significance was defined at a p-
value of < 0.03,

RESULTS

One hundred and forty four out of 238 cycles
(60.35%) were stimulated using HMG, whereas 94 of
238 (39.5%) were stimulated using recombinant FSH.
Mo premature ovulation was detected in any cycles
in this study. The comparison between HMG and
recombinant FSH in terms of IVF and pregnancy
ouicome is demonsirated in Table 1. The mean age
of the HMG and recombinant FSH groups were 33.7
and 34.1 years, respectively. This difference was not
statistically significant, The mean basal FSH level
and day 2 oestradiol level in the HMG group were
8.0 1L/L and 188.9 pmol/L, respectively. Meanwhile,
the mean basal FSH level and day 2 oestradiol level
in the recombinant FSH group were 8.6 TU/L and
180.3 pmol/L, respectively. This difference was also
not statistically significant. The cancellation rates
for both groups were similar, 11.8% (17/144) in the
HMG group and 10.6% (10/94) in the recombinant
F5H group. The difference between the pregnancy
rate of the HMG (25.7%, 37/144) and the recombinant
FSH group (17.0%, 16/94) was also not statistically
significant,

The IVF and pregnancy outlcome of the 211
cycles that achieved ovarian stimulation are shown
in Table 2. The number of ampoules of recombinant
FSH used for the stimulation was significantly lower
than that of HMG (42.9 £ 20,0 versus 48.8 + 20.8).
The number of stimulation days needed in the two
groups was, however, similar, 11.1 £ 1.3 in the HMG
group and 11.1 + 1.0 in the recombinant FSH group.
The number of retrieved cocytes in the HMG group
(9.5 + 4.4) was significantly higher than that of the
recombinant FSH (8.3 + 4.3; p = 0.04). The number
of fertilised oocytes in the HMG group (5.9 + 3.5)
was also higher than that of the recombinant FSH
group (5.4 + 3.2). However, this difference was not
statistically significant. The fertilisation rates of both
groups were also not significantly different, 61.1 in
the HMG group and 66.5 in the recombinant FSH.
Since the number of transferred embryos in the HMG
group (2.5 = 0.9) was similar to that in the recombinant
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Table 1. Clinical characteristics and outcome of ovarian stimulation comparing the HMG and recombinant

F5H groups (238 cycles)

Variable Gonadotrophin P-value
HMG Recombinant FSH

Mo. of cycles 144 94 -
Age (vears) 337+x44 il x4 NS
Cyele day 2 FSH level (IU/L )y 8.0+3.0 B6+2.6 NS
Cycle day 2 cestradiol level (pmol/L) [88.9 + 85.8 180.3 +55.2 NS
Cancellation rate (%) 2.7 (4144 4.2 (4/94) NS
Pregnancy rate per cycle (%) 257 (37/144) 17.0(16/94) NS

i Walues are mean £ 5.0,
NS MNon-significant

F5H group (2.5 £ (.8); the number of cycles in which
embryos were available for freezing was higher in
the HMG group (9.4%, 12/127) than in the recombi-
nant FSH (5.9%, 5/84). However, the difference was

not statistically significant. The pregnancy and
implantation rates of the HMG group (27.5 and
1 2.4%) were not significantly different from those of
the recombinant FSH group (17.8 and 11.2%),

Table 2. TVF and pregnancy outcome of IVF-ET of the HMG and recombinant FSH groups (211 cycles),

Variable Gonadotrophin P-value
HMG Recombinant FSH

Numbers of ampoulest 48.8 £ 208 42,0+ 20.0 (.03
MNumbers of stimulation days¢ 1.1+ 1.3 1.1+ 1.0 NS
Mumbers of retrieved oocytes D5=44 83+43 (.04
Numbers of fertilised oocytes 59+35 54432 NS
Numbers of transferred embryost 2.5+x09 2508 NS
Fertilisation rate (%) 6l.1+278 66.5+243 NS
Pregnancy rate per transfer (%) 27.5 (35/127) 17.8 (15/84) NS
Implantation rate (%) 12,4 (417330 11.2 (247214) NS
Numbers of cycles withh embryos available 9.4 (12/127) 5.9 (5/84) NS

for freezing (%)

& Values are mean = S.D.
NS MNan-significant
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DISCUSSION

Follicle-stimulating hormone (FSH) and
luteinizing hormaone (LH), which are secreted by the
pituitary gland, have been found to be responsible
for the steroidogenic function of follicular growth,
A low level of LH during the follicular phase
stimulates theca cells to produce androgen, which is
the initial substrate Tor cestrogen production,
Granulosa cells converse this androgen to oestrogen
after being trigged by FSH." [n assisted reproductive
technology, human menopausal gonadotrophin
{HMG), which contains both FSH and LH, has been
usually administrated 1o patients to provide ovarian
stimulation. Although LH takes the important role
in the maturation of cocyte and ovulation, too high
an LH level during the follicular and periovulatory
phase may adversely affect fertilisation, cleavage and
embryo quality.™ A small amount of LH has been
proposed 1o be enough for oestradiol biosynthesis in
folliculogenesis." Highly purified FSH (HP-FSH) was
introduced to decrease LH activity and to remove
unwanted pratein, which was normally suspended in
the former gonadotrophin preparation, This
preparation offers a higher specific activity of FSH.?
Recently, recombinant FSH has been developed
using a recombinant DNA technique. A Chinese
hamster ovary cell line was transfected with genes
encoding human FSH.™ The first report of a
pregnancy and hirth of a healthy baby after ovarian
stimulation with this product has heen reported, '

Several studies comparing recombinant FSH
and other preparations have been carried out, Out, et
al reported a greater number of retrieved oocytes and
a smaller total administration dosage was found in
the recombinant FSH group compared with the HP-
FSH group. However, the difference in ongoing
pregnancy rate was not statistically significant,'’ A
significantly higher pregnancy rate using
recombinant FSH was also found, compared with
HMG and HP-FSH."™ Daya et al" studied a meta-
analysis and found that the pregnancy rate using
recombinant FSH was significantly higher than that
ol HP-FSH. Raga et al" studied 30 poor responders
and found that there were fewer total doses and
stmulation days in the recombinant FSH group,
compared with the HP-FSH group. Moreover, a higher
number of oocytes and a larger pregnancy rate as

well as implantation rate were found in the
recombinant F5H group. However, some studies have
reported opposite results. Jacob et al'? compared the
clinical results during cross-over from HMG to
recombinant FSH in 353 consecutive IVF/ICS]
treatment cycles and found the clinical pregnancy
rate were 14% per cycle with recombinant FSH and
20% per cycle with HMG. Therefore, we performed
this study to compare IVF and pregnancy outcome
between the eycle with recombinant FSH treatment
and HMG treatment in our population. Only the first
attempt of ovarian stimulation in each patient was
included in the study to prevent any bias that may
occur [rom either multiple gonadotrophins in the same
patient or the different numbers of attempts,

From the resulis of study, the characteristics
of both HMG and recombinant FSH groups were
similar (Table 1), We could not find any differences
in cancellation rate and pregnancy rate per cycle
between the groups. Further study in only IVE-ET
cycles (n=211} found that the number of retrieved
oocyles in the HMG group (9.5 + 4.4) was signifi-
cantly higher than that in the recombinant FSH group
(8.3 £ 4.3). This result supports the study of Jacob
et al”, which reported that more follicles were
aspirated and oocytes retrieved in the HMG group
compared with the recombinant FSH group. It was
noted in this study that more ampoules of HMG
(48.8 + 20.8) were used to achieve the stimulation,
compared with the recombinant FSH group (42.9 +
20.0). This result contradicts the study of Jacob et al
that patients treated with recombinant FSH received
higher doses than those treated with HMG. 12

The numbers of fertilised oocytes and
fertilisation rate were similar between the two groups
(Table 2). With regard to cur unit policy, no more
than 3 embryos were transferred in each treatment
cycle. This might result in a similar pregnancy rate
between two groups. However, the pregnancy rate
seemed 1o be in favour of the HMG group (27.5%
versus 17.8%)., Therefore, in our population,
recombinant FSH could not significantly demonstrate
a greater effectivencss compared with HMG. The
lack of exogenous LH in the recombinant FSH did
not improve the quality of embrya so that a
difference in fertilisation capahbility, pregnancy rate
and implantation rate could be found.
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In conclusion, in our patient population,
patients who underwent ovarian stimulation still
benefit from vusing HMG for ovarian stimulation,
Although some studies have suggested that the
exogenous LH from HMG might adversely affect the
quality of embryo and pregnancy outcome, we did
not find any difference between recombinant FSH
and HMG in fertilisation rate and pregnancy rate as
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