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The ovarian stimulation has been applied in order to increase the number of oocytes to compensate for the poor results of in
vitro fertilization, allowing the selection of one or more embryos to be transferred. Our aim is to compare the results obtained in
IVF/ICSI cycles using the short protocol for controlled ovarian stimulation to the results from the modified mild protocol used in
our department. A total of 240 cycles were conducted from January 2010 to December 2011. When comparing both protocols, it
could be observed that there was a significant difference in the quantity of gonadotropins doses in themild protocol and in the short
protocol. No significant difference was observed regarding pregnancy rates per cycle, 22% and 26.2%, in short and mild protocols,
respectively. The protocols of controlled ovarian stimulation are often associated with high risk of complications such as ovarian
hyperstimulation syndrome, excessive emotional stress, high rates of treatment dropouts, and abdominal discomfort.With the data
obtained in this study, one can conclude that there are less risks and complications for the patient when using the mild stimulation
protocol. It was also observed that in this group there was a slightly higher rate.

1. Introduction

Ovarian stimulation is a fundamental part of the technologies
involving assisted reproduction. For over 30 years, ovarian
stimulation has been applied in order to increase the number
of oocytes to compensate for the inefficiency of the in vitro
fertilization procedure (IVF), allowing the selection of one
or more embryos to be transferred [1–3]. For many years the
concept of number generosity of ovules was associated with
the also generous number of embryos and directly related to
the reproductive treatments prognosis.

In parallel, the number of eggs recruited and the conse-
quent number of resulting embryos contributed to increase
the number of multiple pregnancies and the incidence of
ovarian hyperstimulation syndrome (OHSS). However, the
pregnancy rate did not rise as expected [4].

Likewise, previous studies indicate that the successful
embryo implantation depends on an optimal communication

between good quality embryos and a receptive endometrium
[5]. In IVF themain reason for these poor results of implanta-
tionmay be the endometriumqualitywhich is affected during
the pharmacological treatment (ovarian stimulation and
hormone replacement) that is evidenced when comparing
both implantation and pregnancy rates among natural cycles
and IVF [6].

Recently, a stimulation protocol called mild stimulation
protocol has been proposed in order to make the treat-
ment the closest to natural as possible, using low doses
of gonadotropins to obtain the success rate similar to the
“conventional” stimulus and with fewer side effects to the
patients.

This study aims to compare the results obtained in IVF/
ICSI cycles using the “short” controlled ovarian stimulation
protocol with the results of mild modified protocol used in
our department.
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2. Material and Method

This study was conducted at the Department of Human
Reproduction of the Álvaro Alvim Teaching Hospital, in
Campos dos Goytacazes, Rio de Janeiro. A total of 160 cycles
using the “short” controlled ovarian stimulation protocol and
80 cycles using the mild modified protocol were conducted
from January 2010 to December 2011.

In the 80 cycles in which the mild modified protocol for
ovarian stimulation was used, 2 tablets of 50mg clomiphene
citrate (Clomid or Indux) were administered daily during
a 5-day period associated with urinary gonadotropin 75 IU
(Menopur) for 6 days and the pituitary blocking was per-
formed using indomethacin (50mg Inducid) three times a
day for 5 days when a 15-centimeter ovarian follicle was
formed. For follicles luteinization a 0.02mL dose of 0.1mg
leuprolide acetate (Lupron) was administered taking advan-
tage of the endogenous LH when a 17-centimeter or larger
ovarian follicle was formed.

From the puncture day on, 3 tablets of 200mg proges-
terone (Utrogestan) were administered in a daily basis during
a 14-day period, in order to support the luteal phase and
provide initial support in case of pregnancy.

In the 160 cycles in which the “short” protocol for
ovarian stimulation was used, 0.02-milliliter doses of 0.1mg
leuprolide acetate (Lupron) were administered from the first
or second day of the menstrual cycle on, and the ovarian
stimulation was initiated on the third day of the cycle using
75 IU/day of recombinant gonadotropins 450 IU/mL (Gonal-
F) for 9 days. In addition, 1 daily ampoule of 75 IU urinary
gonadotropin (Menopur) was administered during a 10-
day period. One ampoule of 250mg recombinant (r-hCG)
chorionic gonadotropin alpha hCG (Ovidrel) was also used.
The use of 2mg estradiol valerate (Primogyna) was initiated
when two 17-centimeter ovarian follicles were formed, then it
was carried on making use of 2 tablets daily for 16 days until
the pregnancy test.

In both groups the needle puncture-aspiration was per-
formed 36 hours after the leuprolide acetate administration,
using a 17G COOK needle under a 120mmHg aspira-
tion pressure, guided by a 7.5MHz (ALOKA 500-JAPAN)
transvaginal ultrasound probe, while the patient was sedated
with 10mg/mL 1% Propofol (Fresofol).

For most patients, the embryo transfer was performed on
day 3; however, 12 patients had embryo transfer on day 2 and
10 other patients had embryo transfer on day 5. The embryo
quality was monitored daily until the transfer day.

The transfer was performed using SURE-PRO
ULTRATM WALLACE transfer catheter coupled to a 1mL
TERUMO syringe and a disposable speculum. The number
of preembryos transferred to the uterine cavity followed the
Brazilian Resolution of the Federal Council of Medicine
(CFM 1957/10) concerning the number of embryos to be
transferred where the following determinations are made:
(a) up to two embryos for women up to 35 years old; (b) up
to three embryos for women between 36 and 39 years old; (c)
up to four embryos for 40-year-old women and older.

The statistical analysis consisted of the means and stan-
dard errors of the variables for each treatment (short protocol
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Figure 1: Number of visits to service for monitoring the follicular
growth. Means followed by the same letter do not differ significantly
through the 𝑡-test at a 5% probability.

and mild protocol) presentation, as well as the comparison of
the means through the 𝑡-test and of the frequencies through
the chi-square test. A 5% significance level was adopted
being the analysis performed in the application Statistical and
Genetic Analyzes Systems (SAEG, version 9.1).

3. Results

During the 23-month study period, a total of 240 cycles were
performed in our service with patients with a mean age of
34.5.The cycles were divided into two groups: one containing
160 patients stimulated with the “short” protocol for ovar-
ian stimulation and the other one containing 80 patients
stimulated with the mild protocol. There was no significant
difference between the two groups regarding the number
of visits to the service for monitoring the follicular growth
(Figure 1). The number of days of stimulation (Figure 2) and
the number of gonadotropins doses used (Figure 3)were both
significantly lower in the group of patients stimulated with
the mild protocol.

The number of retrieved oocytes (6.24 versus 4.42) was
statistically similar in both groups. Analyzing the retrieved
oocytes (Figure 4(a)) no significant difference was found in
the number of retrieved oocytes in germinal vesicle (GV)
(Figure 4(b)) and in immature oocytes (MI) (Figure 4(c)).
A significant difference was observed in the quantity of
mature oocytes (MII) (5.37 versus 3.39) (Figure 4(d)) and
in the quantity of degenerated oocytes (0.12 versus 0,62)
(Figure 4(e)). No statistical significance was observed regard-
ing the fertilization rate (Figure 5(b)), even though there
was a significant difference in the fertilized ovules quantity
(Figure 5(a)). A significant difference was observed in the
average number of embryos transferred per cycle (2.34 versus
1.92) (Figure 5(c)). However, no significant difference was
noticed regarding the pregnancy rate (Figure 5(d)) between
the two groups.

4. Discussion

Controlled ovarian stimulation is a key step in assisted
reproduction. The concern for oocyte maturation is constant
since the end of last century [7].
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Figure 2: Number of days of stimulation. Means followed by
different letters differ significantly through the 𝑡-test at a 5%
probability.
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Figure 3: Doses of gonadotropins. Means followed by different
letters differ significantly through the 𝑡-test at a 5% probability.

The development of ovarian stimulation protocols used in
conjunction with use of the agonist and antagonist and HCG
favored the development of ovarian stimulation protocols.
However, success rates have lagged the development of drugs
and other stimulus protocols [8].

The conventional GnRH agonist stimulation protocol,
resulting in pituitary and ovarian desensitization with the
GnRH antagonist stimulation allows the endogenous FSH
cycle to occur [9]. Therefore, the cyclic follicular recruit-
ment and gonadotropin-dependent follicles recruited in early
stages of growth may continue unimpaired [10, 11].

15, 50, 54, observed that the ovarian stimulation and
simultaneous high levels of estradiol were shown to have a
negative impact on the potential development of the embryo
and its implantation.

The FSH and HCG promote recruitment and maturation
of ovules that normally deteriorate in physiological cycles
resulting in availability of ova of dubious quality.

This variation of oocyte quality directly affects the
embryo quality, a matter of great concern today.

Thus, the increased availability of eggs without the par-
allel rise of the expected results motivated the transfer of a
high number of embryos to compensate for the low success
rate. This attempt to offset considerably increased the rate
of multiple pregnancy in assisted reproductive technology

cycles. This combination, in addition to observed outcomes,
resulted in considerable increase in the costs of assisted
reproduction treatments and expenditures for perinatal care
in such a way that the past 3-4 decades single embryo transfer
is a reality and a possibility for mild stimulation.

The purpose of this study was to evaluate the results
obtained in IVF/ICSI cycles using the “short” controlled ovar-
ian stimulation protocol with the results of mild modified
protocol. The mild modified stimulation protocol we use
in our service is a simple and more physiological proto-
col, which takes advantage of the physiological variations
of endogenous gonadotropins, requiring a smaller number
of visits for ovarian control and, therefore, reducing any
potential risk of medical complications for patients. Ovarian
hyperstimulation syndrome (OHSS) corresponds to 1% of
complications in assisted reproduction treatments and an
important complication of controlled ovarian stimulus [12].
Besides, the SHO controlled ovarian stimulation protocols
are often associated with high risk of excessive emotional
stress [13] and high rates of treatment dropouts and abdom-
inal discomfort [14]. Moreover, protocols medication used
for stimulation is complex, expensive, require weeks of daily
injections, and frequent [12].

Themild protocol did not show any complications related
to severe ovarian stimulation besides the complaints already
related to it as discomfort and abdominal pain. Likewise,
there was a reduction in the number of medical visits for
ovarian control and consequently, a significant reduction in
the cost of treatments. As a result of these observed benefits,
the use of LLINs protocols contributed to greater adhesion of
patients to treatment proposals. Furthermore, it contributed
to the reduction of cases ofmultiple pregnancies and the need
for freezing of surplus embryos; thereby our observations
agree with the observations from [5].

Conventional ovarian stimulationmay affectmechanisms
involved in maintaining accurate chromosome segregation
and this is associated with increased incidence of morpho-
logical and chromosomal abnormalities [8, 15–18].

Moreover, the mild protocol also relates the best quality
embryos and the lowest rate of embryonic aneuploidy when
compared to conventional stimulation [19].

Indomethacin can play an important role to overcome a
major obstacle in IVF cycles. Furthermore, the safety profile
and low cost of this medication make their use attractive.

Indomethacin, an anti-inflammatory nonsteroidal drug,
when added to the treatment protocol may prevent ovu-
lation [20]. It inhibits prostaglandin production, especially
through the inhibition of cyclooxygenase, the enzyme that
catalyzes prostaglandin synthesis and is an essential mediator
of ovulation and implantation and also essential to the
rupture of the follicle and ovulation. It has been demonstrated
that indomethacin administered before ovulation prevents
rupture of the follicle, with no apparent lasting effects on
the menstrual cycle or FSH, LH, estradiol, and progesterone
[13, 21] concern that justified the pituitary suppression with
agonist and antagonist [8].

Thework in [21] showed that indomethacin administered
at the time of positive urinary LH might retard follicular
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Figure 4: Average number of oocytes per cycle: (a) average of oocytes retrieved, (b) stage of oocytes retrieved at the germinal vesicle (GV),
(c) retrieved oocytes in metaphase I (MI), (d) in metaphase II oocytes retrieved (MII), and (e) degenerates oocytes. Means followed by the
same letter do not differ significantly by 𝑡-test at 5% probability.

rupture, with an associated reduction in blood flow intrafol-
licular but without apparent effect on hormone or menstrual
status. The mechanism of action of indomethacin, therefore,
is probably inhibition of “inflammation” associated with fol-
licular rupture.

The work in [22] contends that indomethacin did not
interfere with the effectiveness of assisted reproduction cycles
and does not interfere with canceled cycles and, therefore,
improves the effectiveness of IVF cycles. The work in [22]
also stated that the rate of oocyte retrieval and transfer
by procedure were not significantly affected by the use of
indomethacin demonstrating that it has no deleterious effects

to the embryonic development, and the clinical pregnancy
rate per cycle was increased.

In our study we observed that with the use of mild
protocol there was a reduction in the number of oocytes
retrieved and a greater synchronization of follicles reducing
the number of immature oocytes, the number of preembryos
transferred and cryopreserved without reducing the overall
rates of success treatment IVF confirming the findings of [3].
The observed relationship between low numbers of oocytes
and the possibility of success in assisted reproduction cycles
after mild stimulation suggests that when some oocytes are
obtained, they are likely to represent a homogeneous group
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Figure 5: Fertilization rates and pregnancy: (a) average oocytes fertilized, (b) fertilization rate, (c) average number of embryos transferred,
and (d) the pregnancy rate. Means followed by the same letter do not differ significantly by 𝑡-test at 5% probability.

of good quality oocytes. This could be the result of the
interference with the subtle natural selection of good quality
oocytes or minimized exposure of growing follicles to the
potentially negative effects of ovarian stimulation.

However, a possible reduction in pregnancy rate was
described. This reduction can be confirmed by less comor-
bidity of mild Protocol for greater comfort, increased safety,
reduced likelihood of ovarian hyperstimulation associated
with significant reduction of treatment costs and promoting
a high rate of adherence to treatment, and the possibility of
execution of successive cycles with reduction or pregnancy
rate stability, without compromising the rate of drinking at
home [2, 18, 23–30].

However, increasing the effectiveness of procedures for
IVF and the global trend to limit the number of embryos
transferred reduced the need for large amounts of oocytes.
The observed relationship between low numbers of oocytes
and a high chance of achieving an ongoing pregnancy
after mild stimulation suggests that when some oocytes are
obtained, they are likely to represent a homogeneous group
of good quality oocytes.

When ovarianmild stimulation is combinedwith a policy
of single embryo transfer, the costs associatedwith pregnancy
complications were reduced [29]. The results of this study
showed that the use of LLINs modified protocol does not
compromise fertilization rates and pregnancy rates if com-
pared to the use of the “short” stimulation protocol. However,

the number of days of stimulation, the financial cost, the
complications, and the number of doses of gonadotropins
used were significantly shorter.

A decrease in the pregnancy rate in patients with a more
pronounced ovarian response to stimulation using mild may
be associated with the occurrence of premature LH rises [1].
The occurrence of premature LH elevation has a negative
impact on the possibility of achieving an ongoing pregnancy
[16].

The trigger ovulation, hCG, which is thought to have an
effect of “proestablishment” is becoming a prime target in
the search for substances with a negative role in endometrial
receptivity [10, 31].

Studies that have examined the fate of oocytes demon-
strated that prolonged exposure to hCG in the proliferative
phase adversely affects the pregnancy rate [32].

Likewise, the “natural” ovulation determined by moni-
toring the LH surge results in higher implantation rates and
ongoing pregnancy in normoovulatory women versus those
in which ovulation is triggered with hCG IUI and frozen
embryo transfers [33].

The implantation is a highly complex process that
requires close synchronization between the development of
the embryo and the endometrium [34].

Moreover, the endometrium could respond to embryonic
signals such as hCG, to facilitate preparation for implanta-
tion.
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The supporting evidence regarding a possible adverse
effect of supraphysiological levels of steroids in endometrial
receptivity [4, 9], corpus luteum function [14, 35], oocyte, and
embryo quality [36] indicates that the response of limited
ovarian stimulation may have a beneficial effect on the
potential of implantation.

In assisted reproduction treatment one of the main
reasons for the poor results in the implantation of the endo-
metrium is the quality that is affected during pharmacological
treatment (ovarian stimulation and hormone replacement)
that is emphasized when comparing the rates of implantation
and pregnancy rates between natural cycles and FIV [37].
According to [34, 38] increased progesterone during the late
follicular phase has been considered a negative factor for
clinical outcomes. The mechanism that may be attached to
this observation can be the fact that high serum levels of
progesterone on the day of hCG administration induce both
the advanced endometrial maturation and the differential
expression of endometrium genes, which may be related to
the deployment failure [39–41].

Thework in [9] noted that considering the concentrations
of estradiol isolated was independent to the number of
oocytes retrieved. Implantation rates and pregnancy were
significantly reduced when estradiol concentrations were
elevated.

In our reality, a developing country, the main barrier
to access for couples to acquire assisted reproduction treat-
ments, is the financial cost involved, because there is no
coverage for public assistance. Thus, only a small privileged
fraction of the population has access to these treatments.

Thus the mild protocol we use in our service associated
with the blockade of ovulation with indomethacin and
its triggering with GnRH agonist substantially reduces the
cost of treatment and possible complications expenditures
when compared to the SHO. The use of LLINs as trigger
associated with using the endogenous LH agonist, as no
pituitary suppression, eliminates the risk of OHSS. Besides,
the use of low doses of gonadotropin and no use of hCG
often associated with the pathophysiology of OHSS. Thus
the financial expenses related complications by any hospital
admissions are also eliminated. All this makes for easy access
for couples who generally would be limited by the financial
cost of treatment.

Likewise, when the programs of assisted reproduction are
associated with a single embryo transfer, it reduces the rate of
multiple pregnancies and subsequent expenses with neonatal
intensive treatment systems.

In conclusion, mild protocol did not interfere with
treatment outcomes, achieving greater compliance and cost
reduction and it acts as an important gateway to assisted
reproductive treatments in developing countries and may be
an option formodels of public assistance to infertility in these
countries.
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