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Abstract 

Gonadotropin-releasing hormone antagonists are one of the GnRH analogs that 

were used in assisted reproductive technologies to produce prompt 

downregulation of pituitary gonadotropin secretion. During conventional 

antagonist protocol (CAP), exposure to high LH and E2 occur that have the 

potential to worse clinical reproductive results. So the downregulation of 

pituitary secretion for short period during early follicular phase will result in 

synchrony in follicular developments and this will improve mature oocytes and 

total embryos numbers. 44 women as normal responders undergoing ICSI-ET 

cycles were randomized into two groups. The conventional group (CG) (n 30), 

gonadotropin started from menstrual cycle day 2 or 3 and continue until hCG 

trigger day, flexible protocol in which GnRH antagonists administered with 

follicular size (13-14 mm). In the sandwich group (SG) (n 14), a GnRH 

antagonist was administered for three days in which GnRH antagonists 

administered with follicular size (13-14 mm). Gonadotropin started from 

menstrual cycle day 3 and continue until hCG trigger day. Retrieved and MII 

oocyte mean numbers were significantly higher in SG than in CG (P = 0.006, 

and 0.025), respectively. Embryos and frozen embryos mean total numbers were 

significantly higher in SG than in CG (P = 0.004). SG patients have a higher 

pregnancy rate of 9/14 (64.3 %) than CG 12/30 (40.0 %) although not significant 

(P =0.057). Early and short GnRH antagonists proved improvements in 

synchronization of follicular development, retrieved mature oocytes numbers, 

total embryos, frozen embryos, and pregnancy rates.  

Keywords: GnRH antagonist, MII oocyte, follicles and embryo numbers. 
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1. Introduction 

In the early years, for the in vitro 

fertilization (IVF), gonadotropin-

releasing hormone (GnRH) agonist 

long protocol plays a key role for poor 

ovarian responders and was used for 

ovarian stimulation to inhibit the 

premature surge of luteinizing 

hormone. Although it had a number 

of side effects, this method was 

widely accepted and used as a long 

duration protocol treatment, which 

also increased the pregnancy rate and 

a number of oocytes retrieved. With 

the administration of the agonist, 

follicular stimulating hormone (FSH) 

and LH increases (Giri, et al 2017 [1]). 

Different studies have shown the 

ovarian hyperstimulation syndrome 

(OHSS) is a complication associated 

with controlled ovarian stimulation 

(Kolibianakis, et al 2006 [2]). Thus, to 

overcome these complications, 

various studies were conducted using 

GnRH antagonist which had an 

immediate mode of action, shorter 

duration, decrease hospital stay and 

beneficial to patients undergoing 

ovarian stimulations (Devroey, et al 

2009 [3]). After the introduction of the 

GnRH antagonist, it has proved and 

appreciated as additional support to 

controlled ovarian stimulation in 

reproductive techniques on the basis 

of patient’s benefits and the clinicians 

are taking advantage of these benefits 

(Giri, et al 2017 [1]). In the IVF cycles 

to improve the outcome of the GnRH 

antagonist protocol, flexible rather 

than the fixed GnRH antagonist 

regimen (Ludwig, et al 2002 [4]), oral 

contraception pretreatment (Hwang, 

et al 2004 [5]), initiation of GnRH 

antagonist from premenstrual period, 

with day 1 of stimulation until the day 

of hCG administration or earlier at the 

follicular phase (Kolibianakis, et al 

2003 [6]; Fanchin, et al 2004 [7]; 

Lainas, et al 2005 [8]). The present 

study suggests that short pituitary 

http://doi.org/10.28969/IJEIR.v9.i1.r5
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down-regulation in the early 

follicular phase will result in low 

gonadotropin levels and synchrony in 

the follicular developments before 

ovarian stimulation started and by this 

will be comparable in idea to the long 

GnRH agonist protocol while 

maintains the benefits of the GnRH 

antagonist protocol. Because the 

constant state of the GnRH antagonist 

level is reached after 2 days of 

treatment (Kolibianakis, et al 2004 

[9]), the GnRH antagonist will be 

started from menstrual cycle day 1 for 

3 days. The aim of this study was to 

investigate how such modification 

affects the numbers of oocytes, 

numbers of MII oocytes, numbers of 

embryos, fertilization rates, cleavage 

rates, embryo grading, and pregnancy 

rates.                                                          

2. Materials and Methods 

This was a prospective comparative 

study in "the Higher Institute of 

Infertility Diagnosis and Assisted 

Reproductive Techniques, Al Nahrain 

University, Baghdad, Iraq" during the 

period from 2017 to 2019. 44 women 

as normal responders undergoing 

ICSI-ET cycles were randomized into 

two groups. The patients who normal 

responder were included, the patients, 

agree to participate in the study, age 

group (18-44) years, infertility due to 

male factors and couples with 

unexplained infertility were also 

included. While patients with 

endocrine disorders and anatomical 

and pathological abnormalities in the 

uterus were excluded.  

2.1 Ovarian Stimulation 

Recombinant FSH (rFSH) (Gonal f, 

Merck Serono Company, Geneva, 

Switzerland), Menogon injections 

(Ferring, GmbH Company; Germany) 

75 IU of both urinary FSH and LH and 

the GnRH antagonist (Cetrorelix 0.25 

mg) were used for controlled ovarian 

stimulation. The gonadotropin dose 

was assessed for each woman 

http://doi.org/10.28969/IJEIR.v9.i1.r5
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according to age, body mass index 

(BMI), antral follicle count, and/or 

previous responsiveness to ovarian 

stimulation. Further dose adjustments 

were performed on the basis of 

ovarian response, as evaluated using 

serum E2 measurement and follicular 

diameter by transvaginal ultrasound. 

The conventional GnRH antagonist 

group (n 30), gonadotropin started 

from menstrual cycle day 2 or day 3 

and continue until the day of hCG 

trigger, flexible GnRH antagonists 

(Cetrorelix 0.25 mg/d) administered 

according to the follicular size (13-14 

mm). In the sandwich protocol group 

(n 14), a GnRH antagonist (Cetrorelix 

0.25 mg/d) was administered for three 

days started from day one of the 

menstrual cycles and continue as 

flexible GnRH antagonists 

administered according to the 

follicular size (13-14 mm). 

Gonadotropin started from menstrual 

cycle day 3 and continue until the day 

of the hCG trigger. According to the 

ovarian response when transvaginal 

ultrasound shows 2 or more follicles 

with diameters ≥18 mm (Copperman 

and Benadiva, 2013 [10]). Ovum picks 

up by transvaginal ultrasound was 

performed 35 hours hCG trigger. 

Human chorionic gonadotropin 

(10,000 IU Pregnyl; NV Organon) or 

Oviterlle injections 6500IU/vial (250 

mg) of Human chorionic 

gonadotropin (hCG) (Merck -Serono 

Company, Geneva: Switzerland). 

Luteal phase was supported since day 

of oocytes retrieval or the day after of 

oocytes retrieval by vaginal 

progesterone (Cyclogest®400mg 

twice: Cox Pharmaceuticals, 

Barnstaple, UK), or (Crinone,® 8% 

progesterone gel, MERK), and serum 

ß-hCG assay was done on day 14 after 

the embryo transfer indicative of 

biochemical pregnancy. A woman 

with a positive result was indicated by 

an ultrasound examination later in 

http://doi.org/10.28969/IJEIR.v9.i1.r5
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order to objectify the existence of 

cardiac fetal activity that indicates 

clinical pregnancy. 

2.2 Procedures of ICSI 

Laboratory  

The ICSI procedures will be 

performed similarly in all women. 

Cumulus oocytes complex incubated 

for 2 hours, the stage of oocytes will 

be assessed after denudation  

 

 

Figure (1): Conventional antagonist protocol 

 

Figure (2): Early follicular antagonist (sandwich) protocol, CD= cycle day 
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Figure (3): Oocyte maturation A: MII, B: MI, C: GV 

 

 
Figure (4): Embryo grading A: G1, B: G2 and C: G3 
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(enzymatic and mechanical) as in 

(Figure 1). The oocytes classified as 

MII with the presence of the first polar 

body in the previtallin space. The ICSI 

procedure was carried out as 

described by (Pereira, et al 2015 [11]). 

By Integra 3™ and Nikon ICSI 

Micromanipulators, freshly ejaculated 

or frozen spermatozoa will be injected 

into the mature oocytes. Assessment 

of fertilization was performed 16–18 

hours after ICSI. Embryo transfer was 

performed day 2 or day 3 after oocyte 

retrieval. Embryos were scored 

according to the Istanbul consensus 

workshop (Alpha Scientist in 

Reproductive Medicine and ESHRE 

Special Interest Group of 

Embryology, 2011 [12]) and classified 

into grades 1, 2, 3. According to 

(blastomere homogeneity, 

fragmentation and the degree of 

anucleated fragments) criteria. 

 

 

3. Results 

Normal responders underwent either 

conventional antagonist or early and 

short follicular antagonist (sandwich 

protocol). These women have 

exhibited an insignificant difference 

in mean age, body mass index, 

infertility duration, cause of infertility 

and type of infertility when 

categorized according to the type of 

protocol, sandwich versus 

conventional (p > 0.05), (Table 1). 

Hormonal status with respect to the 

type of protocol is shown in Table 2. 

There was no significant difference in 

mean serum FSH, LH as well as FSH 

/ LH ratio between normal responders 

undergoing sandwich protocol and 

those undergoing conventional 

protocol (p > 0.05).  Mean serum E2, 

prolactin and TSH also have exhibited 

an insignificant difference between 

the sandwich and conventional groups 

in normal responders (p > 0.05), as 

shown in (Table 2).  

http://doi.org/10.28969/IJEIR.v9.i1.r5
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Table (1): Demographic characteristics of normal responders 

Characteristic Statistics 
Total 

n = 44 

Sandwich 

n = 14 

Conventional 

n = 30 
P 

Age (years) Mean ±SD 28.77 ± 4.90 28.71 ± 3.95 28.80 ± 5.35 
0.958* 

NS 

BMI (kg/MII) Mean ±SD 28.53 ± 4.41 29.09 ± 4.66 28.27 ± 4.34 
0.569* 

NS 

Infertility 

duration 

(years) 

Median (IQR) 6.50 (6.50) 5.00 (8.00) 7.00 (5.25) 
0.276† 

NS 

Number of 

IVF cycles 

Median (IQR) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 
0.599† 

NS 
Range 0.00 - 2.00 0.00 - 1.00 0.00 - 2.00 

Infertility 

cause 

Female, n (%) 3 (6.8) 1 (7.1) 2 (6.7) 

0.307 ¥ 

NS 

Male, n (%) 28 (63.6) 10 (71.4) 18 (60.0) 

Combined, n (%) 1 (2.3) 1 (7.1) 0 (0.0) 

Unexplained, n (%) 12 (27.3) 2 (14.3) 10 (33.3) 

Type of infertility 

Primary, 27 (61.4) 9 (64.3) 18 (60.0) 
0.786 ¥ 

NS 
Secondary, 17 (38.6) 5 (35.7) 12 (40.0) 

n: number of cases; SD: standard deviation; IQR: interquartile range; BMI: body mass index; IVF: in vitro fertilization; 

*: Independent samples t-test; †: Mann Whitney U test; ¥: Chi-square test; S: significant at p ≤0.05 NS: not significant at p > 0.05. 

 Table (2): Hormonal status of normal responders 

Hormone Statistic 
Total 

n = 44 

Sandwich 

n = 14 

Conventional 

n = 30 
P * 

FSH 

(IU/L) 
Mean ±SD 6.52 ± 3.07 5.90 ± 2.88 6.81 ± 3.16 

0.368 

NS 

LH 

(IU/L) 
Mean ±SD 3.79 ± 1.65 4.06 ± 1.77 3.66 ± 1.61 

0.456 

NS 

FSH/LH Mean ±SD 1.92 ± 1.00 1.54 ± 0.63 2.09 ± 1.09 
0.088 

NS 

2E 

(pg/ml) 
Mean ±SD 29.41 ± 14.79 24.64 ± 6.72 31.64 ± 16.96 

0.145 

NS 

Prolactin 

(ng/ml) 
Mean ±SD 16.81 ± 11.70 16.68 ± 14.89 16.87 ± 10.19 

0.960 

NS 

TSH 

(mIU/L) 
Mean ±SD 1.72 ± 0.53 1.77 ± 0.61 1.70 ± 0.50 

0.658 

NS 

n: number of cases; SD: standard deviation; FSH: follicle-stimulating hormone; LHL luteinizing hormone; E2: 

estradiol; TSH: thyroid-stimulating hormone; *: Independent samples t-test; S:  significant at p ≤ 0.05; NS: not 

significant at p > 0.05. 
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Table (3): Ovarian stimulation characteristics in normal responders 

Parameter 
Total 

n = 44 

Sandwich 

n = 14 

Conventional 

n = 30 
P 

Stimulation days 8.98±1.50 8.29±1.44 9.30±1.44 0.035 S 

total r FSH (ampule75IU) 20.36±7.66 19.79±6.94 20.63±8.07 0.737 NS 

total HMG (ampule75IU) 3.16±3.86 4.36±3.77 2.60±3.83 0.162 NS 

Day antagonist start 8.36±1.30 8.71±1.20 8.20±1.32 0.224 NS 

Number of antagonists 

(not including first 3 days) 
3.73±1.30 3.71±1.27 3.73±1.34 0.965 NS 

Number of follicles 16.18±5.58 17.93±6.50 15.37±5.01 0.159 NS 

E2 at trigger (pg/ml) 
1431.90±753.

42 
1498.90±631.56 1400.60±812.21 0.692 NS 

Progesterone at trigger day 

(ng/ml) 
0.73±0.58 0.76±0.80 0.71±0.41 0.857 NS 

Progesterone / Estrogen ratio 

(pg/ml) 
0.58±0.52 0.57±0.66 0.60±0.43 0.909 NS 

The endometrial thickness on 

the day of oocyte pickup 
9.08±1.56 9.11±1.78 9.07±1.47 0.947 NS 

Data were expressed as mean ±standard deviation; n: number of cases; SD: standard deviation; 

FSH: follicle-stimulating hormone; E2: estradiol; *: Independent samples t-test; 

S: significant at p ≤ 0.05; NS: not signif0icant at p > 0.05 

 
Table (4): Oocyte characteristics in normal responders according to the protocol 

Parameter 
Total  

n = 44 

Sandwich  

n = 14 

Conventional  

n = 30 
P 

Retrieved oocyte  10.02 ± 5.01 13.00 ± 5.79 8.63 ± 3.99 0.006 HS 

MII oocyte 6.41 ± 3.98 8.36 ± 4.60 5.50 ± 3.36 0.025 S 

Maturation rate 63.24 ±18.58 64.63 ±22.21 62.59 ±17.01 0.739 NS 

MI oocyte 1.82 ± 1.50 1.64 ± 2.02 1.90 ± 1.21 0.602 NS 

GV oocyte 0.89 ± 1.82 1.71 ± 2.84 0.50 ± 0.90 0.038 S 

Abnormal oocyte 0.50 ± 0.88 0.71 ± 1.14 0.40 ± 0.72 0.273 NS 

Ruptured oocyte 0.27 ± 0.50 0.43 ± 0.65 0.20 ± 0.41 0.160 NS 

Data were expressed as mean ± standard deviation; n: number of cases; FSH: follicle-stimulating 

hormone; E2: estradiol; *: independent samples t-test; NS: not significant at p > 0.05; S: significant at 

p ≤ 0.05. 
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Ovarian stimulation characteristics 

include Stimulation days, total rFSH, 

total HMG, day of starting antagonist, 

number of antagonists, number of 

follicles, E2 level at the trigger, 

progesterone level at the trigger, 

progesterone to estrogen ratio and 

endometrial thickness on the day of 

oocyte pickup. The mean stimulation 

duration was significantly higher in 

the conventional group than sandwich 

group (p = 0.035). However, there was 

no significant difference in mean total 

rFSH, total HMG, day of starting 

antagonist, number of antagonists, 

number of follicles, E2 level at trigger, 

progesterone level at trigger, 

progesterone to estrogen ratio and 

endometrial thickness at day of oocyte 

pickup between conventional 

antagonist and sandwich groups in 

normal responders, (Table 3). Oocyte 

characteristics include a number of the 

retrieved oocyte, number of MII 

oocyte, maturation rate, MI oocyte, 

GV oocyte, abnormal oocyte, and 

ruptured oocyte. the mean number of 

retrieved oocyte was significantly 

higher in sandwich than in 

conventional antagonist protocol (p = 

0.006), in addition, the mean number 

of MII oocyte was significantly higher 

in sandwich than in conventional 

antagonist protocol (p = 0.025); 

however, there was no significant 

difference in maturation rate between 

sandwich and conventional antagonist 

protocol and mean number of MI 

oocyte was insignificantly different 

between sandwich and conventional 

protocol (p = 0.603) while the mean 

number of germinal vesicle (GV) 

oocyte was significantly higher in 

sandwich than in conventional 

antagonist protocol (p = 0.038). 

Nevertheless, there was insignificant 

difference in mean abnormal and 

ruptured oocytes between sandwich 

and conventional antagonist protocol 

(p > 0.05), as shown in Table (4).  
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  Table (5): Fertilization and cleavage characteristics in normal responders according to 

protocol 

Parameter 
Total 

n = 44 

Sandwich 

n = 14 

Conventional 

n = 30 
P 

2PN % 49.37 ± 19.94 54.66 ± 15.72 46.90 ± 21.42 0.234 NS 

Cleavage rate 88.06 ± 26.89 85.94 ± 21.35 89.06 ± 29.41 0.725 NS 

G1 % 42.68 ± 27.86 48.51 ± 24.88 39.97 ± 29.15 0.350 NS 

G2 % 49.64 ± 27.96 44.69 ± 18.56 51.96 ± 31.43 0.428 NS 

G3 % 5.40 ± 14.41 6.81 ± 14.08 4.74 ± 14.76 0.662 NS 

Total embryos 4.59 ± 2.76 6.29 ± 3.36 3.80 ± 2.04 0.004 HS 

ET % 72.26 ± 33.32 61.39 ± 36.60 77.33 ± 31.01 0.141 NS 

Number of frozen 

embryos 
1.02 ± 2.05 2.29 ± 3.07 0.43 ± 0.94 0.004 HS 

Fertilization rate 67.38 ± 23.48 72.36 ± 9.29 65.06 ± 27.59 0.343 NS 

Abortion (n %) 6/9 (66.7 %) 3/5 (60.0 %) 0/4 (0.0 %) 
0.167 F 

NS 

OHSS (n %) 5 (11.4 %) 1 (7.1 %) 4 (13.3 %) 
1.000 F 

NS 

Data were expressed as mean ± standard deviation; n: number of cases; FSH: follicle-stimulating 

hormone; E2: estradiol; *: independent samples t-test; S: significant at P ≤ 0.05; NS: significant at p > 

0.05. 

 
Table (6): Pregnancy rate according to the protocol 

Group Protocol Rate of biochemical pregnancy % 

Normal 
Sandwich 9/14 (64.3 %) 

Conventional 12/30 (40.0 %) 

 

http://doi.org/10.28969/IJEIR.v9.i1.r5


 

 http://doi.org/10.28969/IJEIR.v9.i1.r5 Hameed, et al,-Abdul 79 

 

Fertilization and cleavage 

characteristics are shown in Table 5. 

There was no significant difference in 

mean 2PN percentage as well as in 

cleavage rate in normal responders 

between the sandwich and 

conventional antagonist protocol (p> 

0.05). The mean total number of 

embryos was significantly higher in 

sandwich than in conventional 

antagonist protocol (p = 0.004); 

however, there was insignificant 

difference in mean grade I, grade 2 

and grade 3 embryo percentage in 

normal responders between sandwich 

and conventional antagonist protocol 

(p > 0.05). There was also 

insignificant difference in mean 

transferred embryo numbers (p = 

0.141); however, there mean number 

of frozen embryos was significantly 

higher in sandwich than in 

conventional antagonist protocol (p = 

0.004). In addition, there was 

insignificant difference in mean 

fertilization rate, abortion rate and rate 

of ovarian hyperstimulation (OHSS) 

between sandwich and conventional 

Figure (5): Pregnancy rate according to protocol in normal responders 
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antagonist protocol in normal 

responders (p > 0.05), as shown in 

(Table 5). Regarding normal 

responders, the pregnancy rates, 

biochemical and clinical, were higher 

in the sandwich (64.3 %) than 

conventional antagonist protocols 

(40.0 %), although not significant (p = 

0.133). As in Table 6 and Figure 3.  

4. Discussion 

The current study clearly 

demonstrates that early and short 

follicular GnRH antagonist 

supplementation (sandwich) 

significantly improved the number of 

the retrieved oocytes and the numbers 

of MII oocytes with Mean ±SD (13.00 

± 5.79) (8.36 ± 4.60), respectively in 

(sandwich) and Mean±SD (8.63 ± 

3.99) (5.50 ± 3.36) respectively in 

conventional antagonist protocol. 

Total embryos number and number of 

frozen embryos highly significant 

with a sandwich than in conventional 

antagonist protocol. In addition, the 

fertilization rate and cleavage rate 

achieved were higher in the sandwich 

but not significant. This agrees with 

(Younis, et al 2010 [13]) study that 

showed that this 

modification(sandwich) has resulted 

in a significant improvement of the 

follicular recruitment, numbers of 

oocytes retrieved, the numbers of MII 

oocytes and increasing fertilization 

rate. Also with this modification, good 

follicular recruitment was achieved, 

although it was not significantly 

different. (Huirne, et al 2007 [14]) 

showed that follicular development 

improved by suppression of 

endogenous FSH and LH at the 

beginning of the follicular phase. The 

explanation of these results attributed 

to the presence of two factors in the 

sandwich protocol that shares in its 

efficacy, the first one the endogenous 

FSH and LH will get low before 

starting with gonadotropin and this 

will lead to synchrony in the follicular 

http://doi.org/10.28969/IJEIR.v9.i1.r5
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development. The second one 

constant level of LH and progesterone 

levels during the follicular phase and 

this will improve the endometrial 

receptivity and implantation rates 

(Younis, et al 2010 [13]). All these are 

achieved using the long GnRH agonist 

protocol, and because of these 

achievements, the clinical results with 

the long agonist protocol are better 

than the results from the GnRH 

antagonist protocol (Xing, et al 2015 

[15]). High serum FSH and LH levels 

in addition to high E2 levels at the 

beginning of the stimulation are 

present in a GnRH antagonist 

protocol, early and short GnRH 

antagonist administration results in 

constant hormonal environment 

during the follicular phase (Hamdine, 

et al 2013 [16]). Follicular 

synchronization that achieved by 

early GnRH antagonist protocol may 

improve the mature oocyte yield 

(Park, et al 2014 [17]). In this study, the 

stimulation period in sandwich 

protocol was significantly shorter than 

conventional antagonist. This agrees 

with (Elham, et al 2017 [18]) that show 

the treatment duration was shorter in 

the group that received antagonist on 

days 1, 2, and 3 of menstruation. In 

contrast to (Younis, et al 2010 [13]) that 

show the stimulation period was 

increasing in sandwich protocol. In 

addition, (Blockeel, et al 2011 [19]) 

study showed that duration of 

hormonal stimulation was similar in 

the two groups, this may be due to 

differences in sample size between 

these studies. (Blockeel, et al 2011 

[19]) noted that the antagonist 

administered in the follicular phase 

induces higher estradiol levels on the 

day hCG trigger, due to the 

simultaneous growth in the oocyte. 

While (Elham, et al 2017 [18]) showed 

that the serum level of estradiol was 

not significantly different between 

early follicular antagonist and 

http://doi.org/10.28969/IJEIR.v9.i1.r5
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conventional antagonist. In the 

present study, there was no significant 

difference in progesterone and 

progesterone to estrogen ratio at the 

hCG trigger between sandwich and 

conventional antagonist protocols. 

Increasing the normal amount of 

progesterone by increasing the 

numbers of the follicles rather than 

excessive amounts of progesterone 

during early luteinization that 

produced by granulosa cells (Bosch, 

et al 2010 [20]). Progesterone elevation 

will be detrimental to endometrial 

receptivity and lower clinical 

pregnancy rates and this adverse 

effect occurs mainly in subgroup with 

an elevated P4/E2 ratio >1 

(Mascarenhas, et al 2015 [21]; Labarta, 

et al 2011 [22]; Younis, et al 1998 [23]) 

describe the progesterone elevation as 

a P4/E2 ratio of  > 1 by this could 

distinguish between the progesterone 

secretion from dysmature follicles and 

physiologic progesterone secretion 

from multiple normal mature follicles. 

Moreover, other studies showed that 

for prediction of clinical pregnancy, 

P4/E2 ratio was more dependable than 

serum progesterone alone (Cetinkaya, 

et al 2013 [24]; Mascarenhas, et al 2015 

[21]). Likewise, (Younis, et al 2010 [13]) 

study in the current study there was no 

significant difference in the number of 

antagonists (not including first 3 days) 

and day of antagonists start between 

the two groups. The patients in 

sandwich group has higher pregnancy 

rate (9/14 (64.3 %) than conventional 

antagonist group 12/30 (40.0 %) 

although not significant (p = 0.057) as 

shown in Figure (4-1) and this is 

agreed by (Younis, et al 2010 [13]) 

study that showed, GnRH antagonist 

administration in early follicular 

phase can improve clinical results in 

IVF GnRH antagonist cycles. 

According to the results of (Elham, et 

al 2017 [18]) study, the pregnancy rate 

was higher in early and short follicular 

http://doi.org/10.28969/IJEIR.v9.i1.r5


 

 http://doi.org/10.28969/IJEIR.v9.i1.r5 Hameed, et al,-Abdul 83 

 

antagonists than conventional 

antagonists although it is not 

significant while the variables 

associated with oocyte and embryo 

were not significantly different. The 

pregnancy rate may reduce due to 

high FSH, LH, and E2 in the early 

follicular phase (Kolibianakis, et al 

2003 [25]; Blockeel, et al 2011 [19]) 

study showed that early and short 

follicular phase GnRH antagonist 

administration for 3 days resulted in 

improvement in the numbers of 

oocytes but failed to improve 

pregnancy rates.  
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