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ABSTRACT
Objective: To compare stimulation requirements and ICSI 
outcome when agonist treatment is started in the early 
follicular phase or in mid luteal phase of the cycle. 
Methods: 181 infertile patients were randomly assigned 
to: group A (N=66) and group B (N=115). GnRH-a (Trip-
torelin) subcutaneous daily injections started on day 20-22 
of the previous cycle till pituitary suppression is achieved 
where gonadotropins stimulation commenced. In group A, 
agonist treatment was started on the first or second days 
of the cycle, in group B it was started on day 20-22 of the 
cycle. The agonist treatment was continued till the day of 
(hCG) administration.
Results: The stimulation requirements were similar in 
the two groups. The days of t agonist treatment required 
to reach pituitary suppression were higher in group A: 
12.5±6.4 than in group B, 11±4.5. Days of stimulation 
(10.4±1.7 and 10.3±1.6) and number of gonadotropin vi-
als (40.1±8.7and 39.3±9.5) did not differ between both 
groups. 
The mean number of oocytes retrieved, mean number of 
embryos produced (11.7±7.4 and 13.3±9.3) (5.9±4.2and 
6±5.2) were similar in both groups. The rates of fertiliza-
tion and cleavage were similar in the two groups. Pregnan-
cy rates were similar in both groups. The clinical pregnancy 
rates per cycle was 31.8% and 33%, while pregnancy rates 
per embryo transfer was 36.2 % and 36.5% in groups A 
and B respectively.
Conclusion: Starting pituitary suppression with GnRH ag-
onist in the early follicular phase or mid luteal phase were 
comparable regarding stimulation requirements and final 
outcomes. 
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INTRODUCTION
Controlled ovarian stimulation for assisted reproduction 

utilizes gonadotropin releasing hormone agonist (GnRH-a) 
routinely, most commonly in its long protocol. It was demon-
strated by many randomized clinical trials that in IVF-ET, 
the combination of exogenous gonadotropin plus (GnRH-a), 
for the suppression of pituitary gonadotropins secretion, is 
associated with higher pregnancy rates when compared to 
the use of gonadotropins without GnRH-a. Among the im-
portant benefits of these drugs are decreased cancellation 
rates through the prevention of premature LH surge and 
luteinisation (Caspi et al., 1989), recovery of a larger num-
ber of oocytes, through enhancement of follicular recruit-
ment (Liu et al., 1992; Daya, 2000), and the improvement 
in routine patient treatment schedule (Zorn et al., 1987).

Pituitary suppression with the agonists is usually start-
ed in the luteal phase of the cycle. The gold standard for 
ovarian stimulation in young normo-gonadotropic wom-
en is recognized as the long protocol, starting GnRH-a in 

the mid luteal phase of the preceding cycle day 20 -22 to 
achieve ovarian activity suppression before gonadotropin 
is administered (Maheshwari et al., 2011). 

The objective of this prospective randomized controlled 
study was to compare the stimulation requirements and 
the outcome of the intracytoplasmic sperm injection (ICSI) 
when treatment with the agonist is started in the early 
follicular phase as compared to the mid luteal phase of 
the cycle. 

MATERIALS AND METHODS
181 infertile patients were randomly assigned to 

two groups using a computerized randomization system 
through odd and even numbers; group A (N=66) and 
group B (N=115). In group A, treatment with the agonist 
was started on the first or second days of the menstrual 
period where patients in group B started treatment on day 
20-22 of the cycle. In both groups, the agonist treatment 
in the form of subcutaneous daily injections of GnRH-a 
(Triptorelin, 0.1mg Decapepty, Ferring, Sweden) was con-
tinued till pituitary suppression was achieved, when stim-
ulation with gonadotropins were commenced and contin-
ued till the day of human chorionic gonadotropins (hCG) 
administration.

Stimulation was performed using human meno-
pausal gonadotropin (Merional, IBSA, Italy) or purified 
urinary FSH (Fostimon, IBSA, Italy) starting with a dai-
ly dose of 2 vials, and adjusted according to ovarian re-
sponse. Ovarian response was monitored frequently by 
transvaginal ultrasonography.  When there were two or 
more follicles with a mean diameter of >17 mm and se-
rum estradiol (E2) level of ≥ 200 Pg/ml per mature fol-
licle, 10,000 IU of hCG (Choriomon, IBSA, Italy) was 
administered. 

Transvaginal oocyte retrieval was performed 35h af-
ter hCG injection. Intra-cytoplasmic Sperm injection 
(ICSI) was performed on metaphase II oocytes accord-
ing to the conventional protocol. Embryo transfer was 
performed vaginally under abdominal ultrasound guid-
ance on the second or third day after retrieval. Up to 
four embryos were transferred. The luteal phase sup-
port was started on the day of embryo transfer by ei-
ther vaginal progesterone 400 mg (Cyclogest, Acta-
vis Barnstaple EX32, UK) o intramuscular progesterone 
100 mg (Prontogest, EIPCO, Egypt) according to patient 
preference.

Clinical pregnancy was defined by the pres-
ence of intrauterine gestational sac(s) with pulsat-
ing heart beats on transvaginal ultrasound scan at 
5–6 weeks’ gestation with increasing serum B-hCG
levels.

Serum levels of LH and E2 were measured dai-
ly with commercially available enzyme immuno-
assay kits (Cobas, Elecsys, Enzymun, Roche diag-
nostics GmbH, Sandhofer Strasse116, Germany).
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The demographic data of the patients, hormon-
al levels, stimulation requirements and outcome vari-
ables were compared for the three groups. Results are 
presented as mean ± standard deviation.  Where ap-
propriate, x2 test and t-test were used for analysis us-
ing SPSS for Windows version 11.0 (SPSS Inc., Chi-
cago, IL USA). P< .05 was considered statistically 
significant.

RESULTS
The mean age of the patients and the mean duration of 

infertility did not differ between the two groups. The dis-
tribution of the different causes of infertility was similar in 
the two groups. The basal levels of LH and E2 were similar 
in the 2 groups (table 1).

 The stimulation requirements were similar in the two 
groups. The days of treatment by the agonist required 
to reach pituitary suppression were higher in group A, 
12.5±6.4 than in group B, 11±4.5 but the difference 
was not significant. Days of stimulation (10.4±1.7 and 
10.3±1.6) and number of vials of gonadotropins used 
(40.1±8.7and 39.3±9.5) did not differ between the two 
groups (table 2). 

The mean number of oocytes retrieved (11.7±7.4 and 
13.3±9.3) and the mean number of embryos produced 
(5.9±4.2and 6±5.2) were similar in the two groups. The 
rates of fertilization and cleavage were similar in the two 
groups. Pregnancy was achieved in similar percentage of 
the two groups. Clinical pregnancy rate per initiated cy-
cle was 31.8% and 33% while pregnancy rate per embryo 
transfer was 36.2 % and 36.5% in groups A and B respec-
tively (table 3).

DISCUSSION
Controlled ovarian stimulation for assisted reproduction 

utilizes gonadotropin releasing hormone agonist (GnRH-a) 
routinely either in its short (flare-up) or long protocol.

The prevention of spontaneous LH surge leading to cy-
cle cancellation is the main benefit obtained by the use 
of the GnRH agonist (Broekmans et al., 1996). Such a 
benefit explained the marked improvement of IVF results 
associated with the introduction of its use. As shown by 
placebo-controlled studies on GnRH agonists, LH surges 
occur in 20% of IVF patients, leading to cancellation of the 
IVF cycles (Edwards et al., 1996; Janssens et al., 2000). 
There are three main protocols involving the administra-
tion of GnRH: short, ultrashort and long protocols.  The 
short and ultrashort protocols involve the administration of 
GnRHa from day 1 or day 2 of the cycle for 3 days in the 
ultrashort protocol (hence using only the flare-up effect) 
and until human chorionic gonadotrophin (hCG) injection 
in the short protocol. The long protocol involves the admin-
istration of GnRHa for at least 14 days to achieve ovarian 
activity suppression before gonadotropin is administered 
(Maheshwari et al., 2011).  

There are two long protocol regimens; the long lute-
al phase protocol starts GnRHa from the mid-luteal phase 
of the previous menstrual cycle, whereas the long follicu-
lar phase protocol starts GnRHa from the first day of the 
menstrual cycle. Mahishwari et al. (2011) performed a 
systematic meta analysis for seven studies that showed a 
significant increase in the number of oocytes retrieved of 
up to 60%, with no significant difference regarding preg-
nancy rate when comparing the long protocol versus the 
short and ultra short protocols, making the long protocol 

Group
Demographic Data

Group A (N=66) Group B (N=115) P Value

Age (years) 34.6±3.2, 34.6±3.8 NS

Duration of infertility (years) 7.4±0.8, 6.6±0.6 NS

Basal LH (mIU/ml) 3.8±0.4 3.6±0.3 NS

Basal E2 (Pg/ml) 49±3.1 49±3 NS

Group Group A (N=66) Group B (N=115) P Value

Days to stimulation 12.5±6.4 11±4.5 NS

Days of stimulation 10.4±1.7 10.3±1.6 NS

Number of vials 40.1±8.7 39.3±9.5 NS

Group Group A (N=66) Group B (N=115) P Value

Cancellation 1(1.5%) 2(1.7%) NS

Retrieval cycles 65 (98.5%) 113 (98.3%) NS

ET Cycles 58 (87.8%) 104(90.4%) NS

Oocytes 11.7±7.4 13.3±9.3 NS

Embryos 5.9±4.2 6±5.2 NS

Pregnancy 21 38

Pregnancy Per cycle (%) 31.8% 33% NS

Pregnancy Per ET (%) 36.2% 36.5% NS

Table 1. Demographic data from the study groups

Table 2. Stimulation requirements of study groups

Table 3. Final outcome of study groups
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preferable for normal responder patients undergoing IVF. 
Sometimes, the time factor for patient and availability of 
the couple for treatment may be a problem.  

The objective of this prospective randomized controlled 
study was to compare the stimulation requirements and 
the outcome of the intracytoplasmic sperm injection (ICSI) 
when treatment with the agonist is started in the early 
follicular phase as compared to the mid luteal phase of the 
cycle. We reached that, there was no significant difference 
regarding pregnancy rate, number of gonadotropin vials, 
number of oocytes and days of stimulation.

The same conclusion was supported by a systematic 
meta-analysis done by Maheshwari et al. (2011) where 
there was no significant difference in pregnancy rates in 
follicular start of GnRHa use when compared to luteal start. 
In a study done by Urbancsekon & Witthaus (1996), no 
significant differences was found between day 1 and day 
21 onset as regarding to ovarian response, cancellation, 
fertilization, and pregnancy rates. The authors concluded 
that both follicular and luteal phase initiation of GnRH-a 
long-protocol down-regulation are equally efficacious, but 
starting on day 1 is more easily recognizable by patients 
and avoids the possibility of administering GnRH-a in the 
presence of an unsuspected pregnancy.

Pellicer et al. (1989) found that there was no difference 
between the two protocols regarding the dose of gonado-
tropins necessary to reach an optimal response, fertiliza-
tion and cleavage rates. Three other studies performed by 
Pellicer et al. (1989), Ron-El et al. (1990) and Kondavee-
ti-Gordon et al. (1996) reported that there was evidence 
of higher amounts of gonadotropins required in the luteal 
start (Janssens et al., 2000) 

In conclusion, the two timing of starting the agonist 
were sufficiently potent to produce pituitary suppression 
in a short period of time. Stimulation requirements as the 
number of gonadotropin vials and the days of stimulation 
required to reach the criteria of hCG administration were 
comparable in the two groups. Other factors should be 
considered, such as the couple’s availability and the work-
load of the center.
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