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Abstract: Objective: To compare the effect of the multiplesddGnRH antagonist protocol with the microdose GnRH
agonist flare-up (MF) protocol in poor ovarian resgers for ICSI. Design: Retrospective, Clinicaldst Setting:IVF center.
Patient(s): Two hundred eighty-six poor respondatiepts undergoing ICSl-embryo transfer cycle. rivgation(s): one
hundred Forty four patients (144 cycles) includedyioup 1 (microdose GnRH-a flare-up protocol) ane hundred fourty
two patients (42 cycles) included in group 2 (hpitidose GnRH antagonist protocol). Main Outcomeaddiee(s): Serum E2
levels, number of growing follicles and mature desy embryo quality, dose of gonadotropin usedcekation, fertilization,
implantation rate, pregnancy rate (PR) and livéhhiate (LR). Results: Total gonadotropin dose usad significantly lower
(2730t235,45 vs 3188317,81; P<0.05), duration of stimulation was siigaifitly longer and E2 level was significantly highe
in group 1. The mean number of oocytes retrivedumaoocytes retrived, embryos transferred anddteof at least one top-
quality embryo transferred was similar in the twoups. The implantation rate was significantly l@ghn the microdose flare-
up group than in the multiple-dose antagonist grii§79% vs 8.28%; P<.001). Clinical pregnancy Bwel birth rates were
similar in the two groups. Conclusion(s): We ackiwomparable pregnancy and live birth rates irr pesponders with the
use of either GnRH antagonist or flare protocol.wdeer, a significantly higher gonadotropin dose dusend lower
implantation rate in the antagonist group tipstkihance in favor of the flare-up protocol.
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1. Background

Despite considerable advances in assisted repiwduct ovary response (Genetic anomalies, pelvic infection
techniques (ART), management of poorresponder riatie and surgery, endometriosis and chemotherapy).
still a challenge. Although there is lack of unifodefinitions, * Poor ovary reserve (AFC <5-7 follicle or AMH <0.5—
poor response to controlled ovarian hyperstimufaticOH) 1.1 ng/ml).
can be generally defined as unsatisfactory ovamsponse ¢ A history of poor ovarian response to stimulatien3(
in terms of low number of follicles developed, l@erum & oocytes with a conventional stimulation protocol)

levels, and low number of oocytes retrieved despitequate Many treatment modalities have been suggested to
ovarian stimulation. During the ESHRE Campus Wodgsh improve ART outcomes in poorresponders. At presew,
recently held in Bologna (Italy) on March 2010 fa@]discuss protocols are popular: microdose GnRH-a flare-ug an
the definition and the diagnosis of poor respondersnultiple dose GnRH antagonist protocols [2].
consensus criteria were established under the tefm  The aim of this study was to compare the efficatyhe
“Bologna Criteria”. According to this consensus,eth microdose flare-up and multiple-dose antagonistquais in
definition of poor responders lies on two of thdldewing  patients with poor ovarian response undergoing
three criteria: intracytoplasmic sperm injection (ICSI) and embtgansfer

* Advanced age 40 years or other risk factors of poor (ET) cycles.
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2. Material and Methods
2.1. Patients and Study Design

A total of 286 patients, who were
poorresponders, were enrolled from our computerixée
database during the time period from July 2008 ¢cdnber
2010.

* Inclusion criteria: two of the following three aiia

inspired from "bologna criteria™:

Age> 40 years
Antral Follicle Count (AFCX 5 for the two ovaries.
Failure of anterior ovarian stimulation:

cancellation (average gonadotrophins dose 225

recognized a
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in both groups by administering 600 mg/day of inaginal
micronized progesterone. Supplementation with pstegene
was continued for at least 2 weeks. Pregnancywastdone

2 weeks after embryo transfer and ultrasound sz@onfirm

the number of sacs and fetal viability was perfatna 6
weeks gestation.

2.3. Outcome Measures

The main outcome measure in this study was the sumb
of oocytes retrived. Other outcome measures wenabéu
of mature oocytes retrieved, number of fertilizeocytes,

cycle number of embryos transferred, stimulation duratidays),

total dose of gonadotrophin U, estradiol concditraand

Ul/day); or less than 3 oocytes collected during arndometrial thickness on the day of hCG administnat

anterior cycle.
* Exclusion criteria:
Polycystic ovary

syndrome (PCOS)

cycle cancellation rate, fertilization rates (%)afR of
number of two pronuclear oocytes to number of cuswl

diagnosedocytes complexes), implantation rate (%) (Ratiovafber

according to the criteria set by the Rotterdanof gestational sacs to number of embryos transfgrrand

Conference 2003 [3],

clinical pregnhancy rate (PR) per cycle and per Elini¢al

Stage IlI-IV endometriosis according to the revisedregnancy was diagnosed by the visualization afl fegrdiac

American Fertility Society classification (1985),

Inflammatory, autoimmune, or chromosomal disorders
including

Endocrine or metabolic
hyperprolactinemia

Unique ovary.

disease,

During the same time interval, 144 patients (1448II1C

cycles) underwent controlled ovarian hyperstimolaCOH)

using the microdose GnRH-a flare-up protocol, am® 1

activity on ultrasound scan).
2.4. Statistical Analysis

Data are expressed as the mean + SD or percenfEyes.
y-test, Fisher's exact test, and Studerttst were used for
statistical analysis with SPSS software, version0 1for
Windows (SPSS, Inc, Chicago, IL, USAP<.05 was
considered statistically significant

patients (142 ICSI cycles) underwent COH using the

multiple dose GnRH antagonist protocol. The assigmnof
the patients to the microdose flare-up or multighbese
antagonist protocols was made on the physiciaafeence.

2.2. Ovarian Stimulation and Patient Procedures

The first group (group 1) consisted of 144 patient§44
cycles in whom triptorelin (Decapeptyl, 0.05 mgsép, Paris,
France) was initiated on thé' flay of menstruation, followed
by exogenous gonadotropins administered from thk day
of menstruation. The second group (group 2) coedbistf
142 poor responders in 142 cycles in whom the exoge
gonadotropins were started on the first day of rmaab
cycle, and later cetrorelix 0.25 mg (Cetrotide, dder;,UK)
was administered daily until the hCG injection orite

leading follicle reached 14 mm in diameter. No oral

contraceptive pretreatment was employed in allcase
In both stimulation regimens, at least 300 IU arishg

3. Results

The baseline cycle characteristics for the two ywmups
are presented in Table 1. The groups were similaespect
to age, BMI, duration of infertility, basal FSH kdg, basal
E2 levels and AFC

No statistically significant differences betweene th
protocol types were noted with respect to, cyclecetlation
rates. In group 1, a total of 16 cycles were cdeddl cycles
owing to premature LH surge, 8 to poor folliculogsis, and
4 to fertilization failure), while in the multipldese
antagonist group a total of 12 cycles were candd€lecycles
owing to arrested embryo development and 8 to poor
folliculogenesis)

In group 1, total gonadotropin dose used was saarifly
lower (273@235,45 vs 3188317,81;P<0.05) , the duration
of stimulation was significantly longer than in gm 2

daily gonadotropins recombinant FSH (Gonal-F; Seyon (11,39:0,79 vs 9,640,49 daysP<.001) and E2 level on the

was administered to all patients, with individudjustments

performed based on ovarian response. When thenlgadi(1534,2741034,34vs 876.0619; P<.001).

follicle reached 19 to 20 mm in diameter, 10,0000fLhCG
was administered; ultrasound-guided transvaginatyi@o
retrieval was performed 36 hours later. ICSI wadgomed
for all metaphase Il oocytes according to our chhipolicy,
and ET for good-quality embryos was performed op 8a
for all patients. Luteal phase supplementation performed

day of hCG administration was significantly higher
The mean
number of oocytes retrived, mature oocytes retrived
embryos transferred and the rate of at least opejtality
embryo (Less than 15% fragmentation, blastomerebeum
>4 with equivalent size) transferred was similartlie two
groups (Table 2)
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Table 1. The baseline characteristics of of the two study groups.

GnRH agonist flare GnRH antagonist P value

Number of cycles 144 142

Age (years) 40,026,59 41,04:1,71 NS
BMI (Kgm-2 ) 25,35:4,09 26.64r2,59 NS
Duration of infertility (years) 21+25 3.1+27 NS
Mean basal FSH (mIU/mL) 10,0&2,75 10,6Q:2,96 UI/L NS
Mean basal E2 (pg/mL) 51.3+19.7 52.2+18.7 NS
AFC 3,8:1,16 3,7+0,96 NS

Note: Values are means (+SD) unless otherwise aelit NS = not significant

Table 2. Comparison of cycle characteristics and embryological data in the GnRH antagonist and GnRH agonist flare groups.

GnRH agonist flare GnRH antagonist P value
Number of cycles 144 142
Total gonadotropins used (Ul) 2730t235,45 3189:317,81 <0.05
E2 level on the day of hCG administration, pg/mL 1534,241034,34 876.08519 <0.001
Duration of stimulation (days) 11,3%0,79 9,64+0,49 <0.001
Endometrial thickness on the day of hCG administnatmm 11.1+2.8 11.5:2 NS
Number of oocytes retrieved 7,64:3,70 7,54:4,93 NS
No. of mature oocytes 5,88:4,38 5,41#4,10 NS
Number of embryos transferred 2.6+2.3 24+£1.7 NS
Rate of at least one top-quality embryos transelie 49.6% 55.2% NS
Cycle cancellation, % 9,09% 7.01% NS

Note: Values are means (+SD) unless otherwise aelit NS = not significant

Table 3. Fertilization, implantation, pregnancy and live birth rates in both groups of the study.

GnRH agonist flare GnRH antagonist P value
Number of cycles 144 142
Fertilization rate, % 85,71% 82.76% NS
Implantation rate, % 18.79% 8.28% <0.01
Clinical pregnancy/ET, % 26.60% 21.87% NS
Clinical pregnancy/cycle, % 18.18% 15.90 NS
Live birth rate % 11,36% 9,09% NS

NS = not significant
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Figure 1. Fertilization (FR), implantation (IR), pregnancy (PR) and live
birth rates in GnRH-a and GnRH-antagonist groups. Blue bars, GnRH-a;
Red bars, GnRH antagonist. *P<0.01

The fertilization rate was not significantly difart
between groups. Although the mean number and thétyu
of transferred embryos was similar in the two gsuihe
implantation rate was significantly higher in thécrndose
flare-up group than in the multiple-dose antagowgsiup
(18.79% vs 8.28%P<.001). However, the clinical pregnancy amount of gonadotropins, the length of stimulataomd the

and the live birth rates were similar in the twowgss (Table
3, Fig 1)

4. Discussion

Microdose flare-up and GnRH antagonist protocols ar
currently the most common COH protocols used inrpoo
ovarian responders. With the microdose flare-up XMF
protocol, the initial release of endogenous gornaqbins
induced by low-dose GnRH-a administration in thelyea
follicular phase enhances ovarian response touhsegjuent
administration of high-dose exogenous gonadotropins
Several studies have reported improved ovariarorespand
clinical outcomes using this protocol [4], [5], [T] and [8].
The GnRH antagonist regimen allows for a more m@dtur
recruitment of follicles in the follicular phase am ovary that
has not been suppressed by the absence of FSH knd L
caused by GnRH-a [9]. In addition, the introductiminthe
GnRH antagonist during stimulation prevents premeat.H
surges. So, the results for GnRH antagonists for
poorresponders indicate the possibility of reducitige
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number of cancelled cycles. To our knowledge, tlageconly
a few studies comparing flare-up versus the GnRisdgamist
protocol in poorresponders [10], [11], [12], [13]14] and
[15]. There is still controversy on the efficacy thiese two
regimens for poorresponders.
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differences in the number of FSH ampules admirgster
However, in the last study, in the GnRH agonisimag, an
oral contraceptive was started on cycle day 1 efprevious
cycle for 21 days. It is probable that this OP ity
suppression prior to stimulation in a flare-up regh may

Deplacido and al [13] suggested that the antagonistxplain an increase in the number of FSH ampoided.u

protocol compared with the short GnRH-a protocdl te a
significant improvement in the oocyte quality andtaration
process, which in turn resulted in a significarréase in the
mean number of mature oocytes. Conversely, nosttatily
significant difference in the total number of cuomiloocyte
complexes (COCs) retrieved (6.79 + 3.89 vs. 6.53.Q28,
respectively) was observed between groups. Schanidtal
[12] in a study comparing the effect of microdosegrolide
versus ganirelix revealed that there were no sianit
differences in the two ovarian stimulation protacol terms
of number of oocytes retrieved, fertilization antinical
pregnancy rates.

Akman and al. [10] reported a significant increas¢he
total number of oocyte retrieved and a non sigaific
increase in the total gonadotropin dose used amitiZation
and clinical pregnancy rates in the microdose flazegroup
compared with the antagonist group. In addition,|duani
and al. [11] supported the former study findingsrégorting
a significant increase in the total number of oesytetrieved,
the number of high-quality embryos, and a significa
decrease in the total gonadotropin dose used irlahe-up
group. Our data are well correlated with those effilacido

We found that the duration of ovarian stimulatiomsw
significantly longer in the agonist group flare-uldthough
this did not have an overall impact on the totatapbotropin
dose used, we believe that it might be the reaswnaf
significantly higher peak E2 in this group. Thidfelience,
however, is in agreement with previous findings|[a8d [19]
and is not unique to poorresponders [20].

A comparison of both groups in terms of fertilizatirate
showed no significant difference. This result isagreement
with previously reported data [10] and [12] excepft
Malmusi [21] who finds a significantly higher fditation
rate in the short protocol (84% vs 63%; p<0.01)weleer, a
significant increase in the implantation rate wagarted in
our study with the microdose GnRH agonist group.{2%o
vs 8.28%;P<0.01). To our knowledge this result has been
showen in only 2 previous randomized study [22] ).
This high implantation rate that resulted from thierodose

GnRH analogue used in the follicular phase may be

explained by a reduction in endothelial nitric axislynthase
levels that may cause improvement in the implamatates
for poorresponders in IVF cycles. Furthermore, GnRH
antagonists are a potent inhibitor of the cell eybkcause

and Shmidt, and in contrast with those of, Akmard anthey decrease the synthesis of locally producedwtiyo

Malsumi that found significant differences in thenmber of
oocytes retrived.

We did not find a difference in terms of numbemwdture
oocytes (5,88+4,38 vs 5,41+4,10 oocytes ; NS). f@sults

factors in a dose-dependent manner ( [24], [25] [Z27],
[28] and [29]). Binding sites for GnRH have been
demonstrated in ovary, testis, uterus,
endometrium of fertile patients ( [26], [27] and][B Given

are confirmed by the meta analysis of Franco [16that the GnRH receptors are present in all theds aed
(WMD:0.07, 95% CI de -0.38 a 0.53). Neverthelesg, Dtissues, an interaction between the GnRH antaganistthe

Placido [13], in his prospective randomized stueyarted a
significant increase in the mean number of matweytes
with the antagonist protocol (6.09+3.36 vs 5.02 861
P<0.05). The authors concluded that their reswtddc be
related to the LH supplementation in the GnRH amés)
protocol. The addition of LH in GnRH-ant cycles @va >
80% of LH release is abolished in the first 24 Ispucould
be crucial

for sustaining -E synthesis and paracrine

GnRH receptor is possible and manifested as
implantation rates [31]. The GnRH antagonist desgeahe
production of E2 by the granulosa compartment; bgetite
circulating concentrations of this steroid may bsuificient
to develop an ideal endometrium to maintain the &f the
incipient human embryos [31]. These effects mayarhe
lower implantation and pregnancy rates in IVF cgcle

In the present study, similar cycle cancellatioates are

production of peptides that are necessary for @ocytshowed in th two groups and a higher, but not Sigantly

differentiation, while, during the short flare-upofocol an
excessive increase of LH may induce follicle degatien.

In the present study, although the amount of angpuitéts
of FSH administered were significantly (P<.005)Hgg in
the GnRH antagonists than in the flare-up group,strum
E, levels on day of hCG administration were signifitha
higher (P<.005) in the flare-up than the GnRH-aotésf
groups. Similar results are reported in some phétisstudies
[10], [17] and [18]. This can be easly explainedtbg fact
that a flare-up regimen with GnRH agonist inducegeater
additional gonadotropin stimulus consequently,duction in
the number of FSH ampules. Our data are in contwitbt
those of Akman and al. [10] that found no significa

higher, clinical pregnancy and live birth rates svebserved
in the GnRH-a compared with GnRH-antagonist graup.

findings appear to confirm the conclusion of sorfreaaly-

published reviews indicating lower pregnancy ane birth

rates in GnRH-antagonist cycles as compared witRKsa

cycles ( [32] and [33] [34]). However, in a retresfive

analysis of poorresponders, the clinical pregnamnd

implantation rates appeared higher after GnRH-amtisty
treatment than with GnRH-a treatment, but theseewet

statistically significantly different [35], indicaig an existing
controversy in this topic.

Our review included 286 patients, who receivedegithe
GnRH-a flare or the GnRH antagonist protocol, basad

and human

lower
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physician preference. One of the limitations of sturdy was
that the individual practitioners selected whether GnRH-a
flare or the antagonist protocol was used. Althougk
patients cannot be randomized in a retrospectivaysis
such as this, the two patient populations had aintihseline
characteristics, which makes it possible to compateomes
between the two groups. Our data in this studynoted a
significantly lower gonadotropin dose used, higtaration

(5]

of stimulation, higher E2 level on the day of hCGI6]

administration and higher
microdose flare-up group.

implantation

5. Conclusion

In this study, we achieved comparable pregnancyliaad
birth rates in poor responders with the use ofeeitBnRH
antagonist or flare protocol. However, a signifitarmigher
gonadotropin dose used and lower implantation iatthe
antagonist group tips the balance in favor of tlaeefup
protocol. To our opinion, there is no one contmblevarian
hyper stimulation (COH) protocol which is best edifor all
poor responders. Prediction of compromised resppnise
to cycle initiation by a thorough assessment of riava
reserve as well as a careful review of past respshsuld
therefore allow for selection of the appropriatetpcol for
each individual patient. Furthermore, choosing phetocol
should be also based on other practical consideatsuch
as cost, ease of use, and ability to administer Gin&RH
antagonist in a timely fashion. Further prospectasearch is
needed to assess the benefits of modification®ih GnRH
antagonist and GnRH flare protocols in poor respond
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