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INTRODUCTION 

Accelerated growth concerning technological advances, 

controlled ovarian stimulation remains the key to 

successful artificial reproductive techniques and a high 

degree of safety and more patient friendly with great 

efficacy through protocols that minimizing OHSS 

without affecting the live birth rate (Haahr T. et al., 

2017, Borges E., et al., 2016). Multi follicular 

development, and retrieving more than one oocyte this 

aiming to increase the chance of transferring a good 

quality embryo with the maximum implantation rate and 

successive pregnancies (Goeckenjan et al., 2016).  

 

The gonadotropin (FSH) daily doses are administered to 

induce multi follicular development during IVF/ICSI 

protocols and is related to the number of retrieved 

oocytes, so the women ovarian response classified either 

poor ovarian response as three or fewer oocytes retrieved 

or high ovarian response when 15-20 or more retrieved 

oocytes with increased risk of OHSS (Youssef, M., et al., 

2016). 

 

GnRH antagonist protocol has been used to achieve 

competitively block the GnRH receptors causing 

immediate gonadotropin suppression and prevent 

premature LH surge without suppression of early 

follicular development within few hours of their 

administration. ( Behery, M., et al., 2020). 

 

FSH plays a role in oocyte maturation during the natural 

menstrual cycles. The surge of FSH induces LH receptor 

formation on luteinized granulosa cells and promotes 
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ABSTRACT 
The aim of this study is to demonstrate the influence of the use of dual triggering (low dose hCG plus 

gonadotropin releasing hormone agonist) for final oocyte maturation trigger compared to conventional trigger 

(hCG standard dose alone) on the outcome of fresh antagonist ICSI cycle regarding embryo quality, number and 

grade transfer embryos, implantation and clinical pregnancy rate. Material and method: 80 infertile women 

included in fresh antagonist ICSI cycle, aged 18-40 years, BMI 18-30 kg/m
2
. On the day of trigger, 40 patients 

receive conventional trigger (500µg recombinant hCG) and other 40 patients receive low dose recombinant hCG 

(250µg) plus GnRH agonist (0.2mg treptoreline) for final oocyte maturation. Present study was conducted at the 

High Institute for Infertility Diagnosis and Assisted Reproductive Techniques, Al-Nahrain University. High 

quality embryo, total number and grade of embryo transferred, implantation rate and clinical pregnancy rate were 

measured . Result: The mean number of grade 1 embryo was higher and grade 3 embryos were significantly lower 

in the dual trigger group there was no significant difference in mean grade 2, (P=0.843) and grade 3 embryo 

numbers (P = 0.192) between both groups. Day 2 embryo transfer was more frequent whereas, day 3 and day 5 

were less frequent in the recombinant Human chorionic gonadotropin group, the difference was significant 

(P=0.011), transferred grade 1 embryos were significantly more frequent in dual trigger group (P=0.012), two 

transferred embryos were more frequent in dual trigger group but the difference was insignificant (P=0.113).The 

mean implantation rate was not significant from a statistical perspective (P=0.171). The rate of clinical pregnancy 

was higher in the dual trigger group however, the difference did not reach statistical significance (P = 0.284). 

Conclusion: Results of this study indicate a significant improvement in the outcomes in fresh antagonist ICSI 

cycles using conventional trigger (recombinant hCG trigger) versus low dose recombinant hCG plus GnRH 

agonist (dual trigger) regarding the total number of grade 1 embryos, the total number and grade 1 embryos 

transferred, implantation and clinical pregnancy rate.  

 

KEYWORDS: Fresh antagonist ICSI cycle. Conventional trigger, Dual trigger, Total number transferred embryo, 

Implantation rate.  
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oocytes maturation through stimulating the resumption 

of oocyte meiosis and cumulus expansion (Griffin, D., et 

al., 2014).  When GnRH agonist is given, an endogenous 

FSH release and LH surge induce which mimic 

physiologically the natural cycle. Preparing the mature 

follicle for the preovulatory LH surge and granulosa cells 

luteinization. (Lawrenz, B., et al., 2017). 

 

Anew trigger called dual trigger which is a combination 

of GnRH agonist and low dose hCG administered 

concomitantly 35-37 h before oocyte pick up for final 

oocytes maturation in high responders mainly to reduce 

the risk of OHSS (Orvieto, R. et al., 2015). In dual 

trigger hCG supply more sustained support for luteal 

phase, with effectively reduce the risk of OHSS as well 

as would result in more embryo quality, implantation 

rate, ongoing pregnancy, and live birth rate. (Eftekhar, 

M., et al., 2018). 

 

PATIENT, MATERIAL AND METHOD 

A selection of 80 infertile females undergoing ICSI, were 

registered in this prospective study from October 2018 to 

November 2019. This study was conducted at the High 

Institute for Infertility Diagnosis and Assisted 

Reproductive Techniques, Al-Nahrain University, 

Bagdad Iraq. The patient's inclusion criteria were 18-30 

Kg/m
2
, and age 18-40 years. The exclusion criteria were 

endocrine disorder, congenital uterine anomalies 

disorder, high basal FSH level ≥ 10 IU/L and low AMH 

hormone ≤ 1.0 ng/ml, recurrent implantation failure 

(RIF), and male infertility azoospermia (Rosini, R., et al 

2015). The registered 80 women undergo antagonist 

protocol and intentionally divided, into 40 women with 

dual trigger and 40 women with recombinant human 

chorionic gonadotrophin (HCG) trigger. For all women, 

on the second or third day of the cycle (CD2-3) 

Ultrasound examination done to exclude ovarian cyst, 

estimate antral follicle count, and measure the 

endometrial thickness. Basal hormonal investigation 

performed and start ovarian stimulation with 150-225 IU 

of Gonal F (Merk ® 75 IU FSH/ampule) by fixed daily 

subcutaneous administration. desensitization of pituitary 

starts according to ultrasound monitoring when leading 

ovarian follicles to reach 12-14 mm GnRH antagonist 

cetrorelix start (0.25mg cetrotide, Merck Serono, 

Switzerland) in daily subcutaneous injection according to 

the multiple-dose regime. On a day of trigger, when 

leading follicle reaches 17-18 mm and E2 ≥ 500pg/ml 

ovulation trigger was done. Dual trigger grouwas 

triggered by hCG (Oviterell ® 250µg, Merck, Italy) 

subcutaneous injection plus  GnRH agonist triptorelin 

0,2 mg (Decapeptil ®; ferric, co, Kiel, Germany). For 

conventional group, the ovulation trigger is done by 

Oviterell ® 500 µg subcutaneous injection. 35-36 hours 

after ovulation triggering ( hCG and dual ) oocyte 

retrievals were done under the trans-vaginal ultrasound 

guide. ICSI was performed, confirm fertilization by the 

presence of two pronuclei (2PN). Embryo transfers were 

done Day 2, Day 3, or Day 5 after oocyte retrievals. 

Luteal phase support performed through progesterone 

support in form of depot injection 250µg primolute depot 

(Hydroxyprogesreone caproate Bayer) deep 

intramuscular injection every three days or vaginally 

suppositories 400mg (cyclogest, Actavis Barnstaple) 

twice daily starting on the same day of oocyte retrievals. 

The primary outcome was pregnancy rate, the secondary 

outcome was the total number of high quality embryos  

total number and grade of transferred embryos and 

implantation rate. 

 

Statistical analysis: Definite variables were presented as 

number and percentage whereas mean and standard 

deviation ( SD) or independent samples test were offered 

for numeric variables. The association between definite 

variables was calculated using the Chi-square test and 

correction was done as needed. Mean values between the 

two groups were compared using independent samples 

test. The correlation was estimated using the superman 

correlation test. P≤0.05 considered statistically 

significant while p ˂ 0.001 consider highly significant. 

 

RESULTS 

The two groups of women who were treated in this study 

were compared to demographics characteristics involve 

age, BMI, infertility duration, primary or secondary 

infertility, and the causes of infertility, show no 

significant differences between conventional and dual 

groups P > 0.05 (table 1). 

 

Table 1: Demographic characteristics of women according to type of trigger (conventional and dual). 

Women Characteristic Conventional (hCG trigger) n = 40 Dual trigger n = 40 P- value 

Age (years) 
 

  Mean ±SD 28.18 ±5.88 28.63 ±4.71 
0.707 †NS 

Range 18 -39 19 -39 

BMI (kg/m2) 

Mean ±SD 26.11 ±3.40 26.82 ±3.21 
0.337 †NS 

Range 17.53 -31.25 22.55 -34.34 

Infertility duration (years) 
 

  Mean ±SD 6.70 ±4.40 6.10 ±3.46 
0.500 †NS 

Range 2 -18 2 -17 

Type of infertility 

Primary, n (%) 31 (77.5 %) 29 (72.5 %) 
0.606 ¥NS 

Secondary, n (%) 9 (22.5 %) 11 (27.5 %) 

Infertility cause 
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PCOS, n (%) 9 (22.5 %) 8 (20.0 %) 

0.309 ¥NS 
Ovulatory, n (%) 0 (0.0 %) 1 (2.5 %) 

Tubal, n (%) 8 (20.0 %) 14 (35.0 %) 

Unexplained, n (%) 23 (57.5 %) 17 (42.5 %) 

n: number of cases; SD: standard deviation; BMI: body mass index; PCOS: polycystic ovary syndrome; †: Independent 

samples test; ¥: Chi-square test; NS: not significant at P > 0.05  

 

There was no significant difference in any of the baseline 

serum hormonal concentrations between conventional 

and dual trigger groups (P > 0.05). table 2. 

 

Table 2. Baseline hormonal levels of women enrolled in both groups. 

Baseline hormones Conventional (hCG trigger) n = 40 Dual trigger n = 40 P-value 

FSH mIU/ml 
   

Mean ±SD 5.55 ±1.65 6.25 ±1.551.55 
0.056 †NS 

Range 2.5 -8.2 2.7 -8.2 

LH mIU/ml 
   

Mean ±SD 4.67 ±1.71 4.94 ±1.68 
0.468 †NS 

Range 2.21 -8.2 2.12 -8.7 

E2 pg/ml 
   

Mean ±SD 33.09 ±11.17 33.60 ±11.50 
0.855 †NS 

Range 9.09 -50 9 -50 

Prolactin ng/ml 
   

Mean ±SD 17.81 ±6.02 17.01 ±6.51 
0.573 †NS 

Range 3.1 -29 3.1 -27.34 

Progesterone ng/ml 
   

Mean ±SD 0.52 ±0.51 0.50 ±0.19 
0.749 †NS 

Range 0.12 -0.7 0.1 -0.7 

TSH mIU/ml 
   

Mean ±SD 2.32 ±0.99 2.26 ±1.01 
0.796 †NS 

Range 0.9 -5 0.65 -5 

Testosterone ng/ml 
   

Mean ±SD 0.49 ±0.26 0.52   ±0.25 
0.624 †NS 

Range 0.1 -0.9 0.1 -0.9 

FSH: follicle-stimulating hormone; LH: luteinizing hormone; E2: estradiol; TSH: thyroid-stimulating hormone;  n: 

number of cases; SD: standard deviation; †: Independent samples test; NS: not significant at P > 0.05 

 

The mean number of grade 1 embryo was higher in dual 

than in conventional group, 3.6 ±1.94 versus 2.70 ±2.37, 

respectively; however, the difference was statistically 

insignificant (P = 0.055), but this level is borderline as it 

is very close to the standard significance level of 0.05. 

On the other hand, there was no significant difference in 

mean grade 2 and grade 3 embryo numbers between both 

groups, P = 0.843 and P = 0.192, respectively as shown 

in Table 3. 

 

Taking all women in both groups, a comparison was 

made among total grades 1, 2, and 3 embryos, and results 

were shown in table 4 Grade 1 embryos were 

significantly higher and grade 3 embryos were 

significantly lower in dual group in comparison to 

conventional group, 61.4 % versus 71.5 %, and 4.78 % 

versus 11.8 %, respectively. 

 

Embryo transfer day 2 was more frequent, whereas, day 

3 and day 5, were less frequent in conventional group in 

comparison to dual group and the difference was 

significant (P = 0.011), table 3.  

 

Transferred grade 1 embryos were significantly more 

frequent in dual group in comparison to a conventional 

group, 97.5 % versus 70 %, respectively (P = 0.012), 

table 3. Moreover, two transferred embryos were more 

frequent in dual group than in conventional group, 92.5 

% versus 80 %, respectively, but the difference was 

insignificant (P = 0. 113), table 3.  
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Table 3. Embryo characteristics of women enrolled in both groups according to the type of trigger 

(Conventional versus dual). 

Embryo characteristic Conventional (hCG trigger) n = 40 Dual trigger n = 40 P-value 

Grade 1 

Mean ±SD 2.70 ±2.37 3.6 ±1.94 
0.055 †NS 

Range 0 – 11 1 -10 

Grade 2 

Mean ±SD 1.17 ±1.77 1.24 ±1.61 
0.843 †NS 

Range 0 -7 0 -6 

Grade 3 

Mean ±SD 0.53 ±1.24 0.21 ±0.73 
0.192 †NS 

Range 0 -5 0 -3 

Transfer day 

Day 2, n (%) 22 (55.0 %) 6(15.0 %) 

0.011 ¥S Day 3, n (%) 16 (40.0 %) 27 (67.5 %) 

Day 5, n (%) 2 (5.0 %) 7 (17.5 %) 

Grade of transferred embryo 

Grade I, n (%) 28 (70.0 %) 39 (97.5 %) 

0.012 ¥S 
Grade II, n (%) 9 (22.5 %) 0 (0.0 %) 

Grade III, n (%) 2 (5.0 %) 0 (0.0 %) 

Grade I+II, n (%) 1 (2.5 %) 2 (5.0 %) 

Number of transferred embryos 

One, n (%) 8 (20.0 %) 3 (7.5 %) 
0.113 YNS 

Two, n (%) 32(80.0 %) 37(92.5 %) 

n: number of cases; SD: standard deviation; †: Independent samples test; ¥: Chi-square test; Y: Yates correction for 

continuity;  NS: not significant at P > 0.05; S: significant at P ≤ 0.05; HS: highly significant at P ≤ 0.01. 

 

Table 4: Total embryos of all women enrolled in the current study (dual versus conventional).   

Embryo grade 
conventional(hCG trigger) n = 171 Dual trigger n = 209 

P-value 
n % n % 

Grade 1 105 61.4 148 71.5 

0.015 ¥ S Grade 2 45 26.3 51 24.4 

Grade 3 21 11.8 10 4.78 

n: number of embryos; ¥: Chi-square test; S: significant at P ≤ 0.05. 

 

The mean implantation rate of conventional group was 

11.24 ±26.52 % and that of dual group was 22.25 ±37.36 

%; the difference was very obvious in favor of dual 

trigger; however, it was not significant difference from 

the statistical perspective (P = 0.171) as shown in table5.  

 

Table 5. Implantation rate according to the type of trigger (dual versus conventional). 

Implantation  rate % conventional (hCG trigger) n = 40 Dual trigger n = 40 P-value 

Mean ±SD 11.24 ±26.52 22.25 ±37.36 
0.171 † NS 

Range 0.00 -100.00 0.00 -100.00 

n: number of cases; SD: standard deviation; †: Independent samples test; NS: not significant at P > 0.05. 

 

The rate of clinical pregnancy was higher in dual group 

than in conventional group, 12 (30 %) versus 8 (20%); 

however, the difference did not reach statistical 

significance (P = 0.284) as shown in table 6.   

 

Table 6: Clinical pregnancy rate of women according to the type of trigger (dual versus conventional).  

Clinical pregnancy 
Conventional (hCG trigger) Dual trigger 

P-value 
n % n % 

Positive, n (%) 8 20 12 30 
0.284 ¥ NS 

Negative, n (%) 32 80 28 70 

n: number of cases; SD: standard deviation; ¥: Chi-square test; NS: not significant at P > 0.05 

 

DISCUSSION 

Human chorionic gonadotropin (hCG), used as the most 

commonly agent to trigger final oocyte maturation, has 

similar structure, and stimulates the same LH receptor 

(Castillo JC., etal.,2014). With increased risk of ovarian 

hyper stimulation syndrome (OHSS) in patients hyper 

responsive to ovarian stimulation, gonadotropin-

releasing hormone agonist (GnRHa) leading to the 
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reduction of OHSS incidence and to rescue the defective 

luteal phase caused by the GnRHa trigger. The new 

concept of dual trigger has been introduced that 

combines a single bolus of GnRHa with a small dose of 

hCG (Griffin, D., et al., 2014).   

 

More observations signifying comparable or even better 

oocyte/embryos quality following different effects of LH 

and hCG on the downstream signaling of the LH 

receptors and following GnRHa versus hCG trigger, now 

GnRHa administered concomitantly to the standard hCG 

trigger 35-37h (dual trigger) prior to oocyte retrieval to 

improve oocytes/ embryos harvest and quality (Orvieto, 

R. 2015).   

 

The substantial bulk of data are present in infertility 

literature discussing the role of age, duration, type, and 

cause of infertility in association with pregnancy 

outcome following ICSI cycles (Bhojwani et al., 2016; 

Karim 2016; Khadra et al., 2018).  In the current study, 

there was no significant differences in the mean age, 

mean BMI, mean infertility duration, the frequency 

distribution according to the type of infertility, and the 

frequency distribution according to cause of infertility of 

women, between the conventional and dual trigger 

group. 

 

There are a lot of publications describing discrepancy in 

pregnancy outcome following ICSI cycles in association 

with variation in baseline serum hormonal levels 

(Abduljabbar, H., et al., 2017; Wang, R., et al., 2017; 

Kamel, A., et al., 2018; Simopoulou, M.,  et al., 2018). In 

the present study, there is no statistically significant 

difference for any of baseline serum hormonal 

concentrations, namely luteinizing hormone (LH), 

follicle-stimulating hormone (FSH), estradiol (E2), 

progesterone, prolactin, testosterone, thyroid-stimulating 

hormone (TSH) between the conventional and dual 

trigger group.  

 

There is a study identified that triggering with dual was 

associated with statistically more number of good quality 

embryos associated with less risk of OHSS in hyper-

responders patients versus conventional hCG trigger 

alone (Li, S., et al., 2018).  In the current study, 

significantly more embryo quality, good quality 

embryos, with significantly less bad quality embryos 

with patients receive dual triggering than conventional 

hCG triggering, Therefore, it can be conclude that 

patients receive a dual regime resulted in better quality 

embryos than conventional hCG triggering alone. 

 

Griffin, D., et al., (2012 b), has confirmed that the mean 

number of transferred embryos appeared to be higher in 

dual triggering women than in Conventional trigger, 

which is similar to the present study observation, as it 

was noted that embryo transfer rate was higher in dual 

triggering than in conventional triggering alone, but 

statistical the level was insignificant, but it should be 

noted that in this study the transferred better quality 

embryos were significantly more frequent in dual 

triggering than conventional triggering alone.    

 

A prior study has revealed that the mean rate of 

implantation was significantly higher with the use of 

dual triggering in comparison with hCG triggering alone, 

(Lin, M.H., et al., 2013). thereby partly supporting 

present observation as  the mean implantation rate was 

higher in dual triggering women than those triggering 

with conventional alone, with an insignificant statistical 

difference.      

 

In the present study, the clinical pregnancy rate was 

higher in the group of dual triggering in comparison with 

women receiving conventional hCG triggering only, 

(27.5 vs 17.5), although the difference was insignificant. 

In support for current study findings, (Lin, M. H., et al., 

2019) have reported higher pregnancy rates (PR) and live 

birth rates (LBR) in association with dual triggering than 

the conventional hCG triggering, with the difference was 

significant, probably because a higher sample size. 

Further preceding research has shown that dual 

triggering is accompanied with highly significant clinical 

pregnancy rate and LBR than conventional triggering 

alone (Lin, M. H., et al., 2013; Schachter, M., et al., 

2008), supporting partly the results of the current study.    

 

The clinically efficient more (PR) in the current 

discussion, although not statistically significant, may be 

explained by obtaining quality embryos as demonstrated 

above; however, is has been suggested that dual 

triggering is associated with improvement of endometrial 

receptivity as well (Oliveira, J.B., et al., 2010).  

 

this present study derives that the trigger using dual for 

oocytes maturation in antagonist ICSI cycles increase the 

number of grads I embryo with an increased number of 

the transferred embryo with high pregnancy and 

implantation rate in dual trigger group although it's not 

reached statistical significance, which indicates an 

improvement in ICSI cycles outcome. some limitations 

encountered this study including relatively small sample 

size, This finding should be confirmed in a large sample 

prospective randomized control study. 

 

CONCLUSIONS 

This study suggests that dual trigging use of 0.2 mg of 

GnRH agonist (triptorelin) plus recombinant hCG 250 

µg compared to  conventional hCG alone for final oocyte 

maturation in fresh autologous GnRH-antagonist ICSI 

cycles, could be associated with enhanced outcome. 

Increase the total number of high quality embryos, total 

number and high grade of transferred embryos, 

implantation and clinical pregnancy rates, appear to be a 

promising option for patients suffering from a lower 

number of high quality embryos in the previous ICSI 

cycle. Large prospective studies with large samples are 

required to confirm the role and the beneficial effect of 

dual triggers in implantation, embryo quality, clinical 

pregnancy. 



Abed et al.                                                                       European Journal of Biomedical and Pharmaceutical Sciences 

  

 

www.ejbps.com            │         Vol 8, Issue 5, 2021.           │          ISO 9001:2015 Certified Journal         │ 

 

6 

Ethical Considerations 

This study protocol was approved by the local Ethical 

Committee of a high institute for diagnosis infertility and 

the Assisted Reproductive Technique. Written informed 

consent was obtained from each individual participated 

in this study. 

 

REFERENCES 

1. Abduljabbar, H., Sindi, G., Kafy, A., Alrumaihi, M., 

Marghoub, M., Edrees, O., Aldukkan, L., Bukhari, 

Y. and Djamil, S.„effect of tsh, prolactin, fsh and 

bmi on ivf cycle results‟, Indian Journal of Medical 

Research and Pharmaceutical Sciences, 2017; 4(4): 

8–14. http://doi.org/10.5281/zenodo.495696 

2. Behery, M., Hasan, E., ALI, E., Eltabakh, A, 2020. 

Comparative study between agonist and antagonist 

protocols in patients undergoing ICSI: a cross- 

sectional study. Middle East Fertility Society 

Journal.  Volume24, Article number: 2. 

https://doi.org/10.1186/s43043-019-0002-1 

3. Bhojwani, P., Sharma, R., Meena, P. and Mathur, S.„ 

Does maternal BMI really affect pregnancy outcome 

after IVF/ICSI? a prospective observational study‟, 

International Journal of Contemporary Medical 

Research, 2016; 3 (12): pp. 3464-3466. ISSN 

(Online): 2393-915X;  

4. Borges, E., Braga,. DPAF, Setti, AS., Vingris, LS., 

Figueira, RCS., Iaconelli, A. Strategies for the 

management of OHSS: results from freezing-all 

cycles. JBRA Assist Reprod, 2016; 20(1): 8-12. doi: 

10.5935/1518-0557.20160003. 

5. Castillo JC, Humaidan P, Bernabeu R. 

Pharmaceutical options for triggering of final oocyte 

maturation in ART. Biomed Research International. 

2014; 580171. doi: 10.1155/2014/580171 

6. Eftekhar, M., Naghshine,E., Neghab, N., Robabe 

Hosseinisadat, R. A comparsion of dual triggering 

(by administration of GnRH agonist plus HCG) 

versus HCG alone in poor ovarian responder in ART 

outcomes. Meddile East Fertility Society Journal, 

2018; 23: 350-353. 

https://doi.org/10.1016/j.mefs.2018.04.011 

7. Griffin, D., Feinn, R., Engmann, L., Nulsen, J., 

Budinetz, T. and Benadiva, C. „Dual trigger with 

gonadotropin-releasing hormone agonist and 

standard dose human chorionic gonadotropin to 

improve oocyte maturity rates‟, Fertil Steril, 2014; 

102: 405–9. DOI: 10.1016/j.fertnstert.2014.04.028 

8. Griffin, D., Engmann, L., Budinetz, T., Kummer, N., 

Nulsen, J. and Benadiva, C, 2012. „Dual trigger with 

gonadotropin releasing hormone agonist (GnRHa) 

and human chorionic gonadotropin (hCG) for the 

treatment of “immature oocyte syndrome” (IOS)‟ 

Fertil Steril, 98, 3, Supplement, 156. DOI: 

https://doi.org/10.1016/j.fertnstert.2012.07.577  

9. Goeckenjan, M., Fischer, D., Urban, H., Wimberger 

P. Avoiding Ovarian Hyperstimulation Syndrome- 

Current Primary and Secondary Preventive 

Strategies: JFIV Reprod Med Genet, 2016; 4: 192. 

doi: 10.4172/2375-4508.1000192 

10. Haahr, T., Roque, M., Esteves, SC., Humaidan, P. 

GnRH agonist trigger and LH activity luteal phase 

support versus hCG trigger and conventional luteal 

phase support in fresh embryo transfer IVF/ ICSI 

cycle- a systematic PRISMA review and meta- 

analysis. Front Endocrinal (Lausanne), 2017; 8: 116. 

doi: 10.3389/fendo.2017.00116. 

11. Kamel, A., Halim, A.A., Shehata, M., AlFarra, S., 

El-faissal, Y., Ramadan, W. and Hussein, A.M.„ 

Changes in serum prolactin level during 

intracytoplasmic sperm injection, and effect on 

clinical pregnancy rate: a prospective observational 

study‟, BMC pregnancy and childbirth, 2018; 18(1): 

p.141. doi: 10.1186/s12884-018-1783-4. 

12. Karim, S.H.„The effect of maternal age on the 

outcomes of in vitro fertilization Sulaimani region‟, 

Mustansiriya Medical Journal, 2016; 15(1): pp.70-

74. 

13. Khadra, M.M., Freij, M.A., Al-Mazaydeh, Z.A., Al-

Mashhrawi, S.E., Rahhal, B.O., Saleh, S.S., Kilani, 

R.M. and Tahtamouni, L.H. „Factors influencing 

successful pregnancy outcomes in IVF cycles among 

Jordanian infertile couples‟, Clinical and 

Experimental Obstetrics & Gynecology, 2018; 

45(6): 855-860. DOI: 10.12891/ceog4268.2018 

14. Lawrenz, B., Garrido, N., Samir, S., Ruiz, F., 

Melado, L., Fatemi, H. Individual luteolysis pattern 

after GnRH- agonist trigger for final oocyte 

maturation. PLoS One, 2017; 12(5): 0176600. doi: 

10.1371/journal.pone.0176600. 

15. Lin, M.H.,. Wu, F.S., Lee, R.K., Li, S., Lin, S.,  

Hwu,Y. Dual trigger with combination of 

gonadotropin-releasing hormone agonist and human 

chorionic gonadotropin significantly improves the 

live-birth rate for normal responders in GnRH-

antagonist cycles, Fertil. Steril, 2013; 100(5): 1296-

1302. doi: 10.1016/j.fertnstert.2013.07.1976. 

16. Lin, M. H., Wu, F. S., Hwu, Y. M., Lee, R. K., Li, 

R. S., & Li, S. H. „Dual trigger with gonadotropin 

releasing hormone agonist and human chorionic 

gonadotropin significantly improves live birth rate 

for women with diminished ovarian reserve‟, 

Reproductive biology and endocrinology : RB&E, 

2019; 17(1): pp. 7. doi: 10.1186/s12958-018-0451-x 

17. Li, S., Zhou, D., Yin, T., Xu, W., Xie, Q., Cheng, 

D., & Yang, J.„Dual trigger of triptorelin and HCG 

optimizes clinical outcome for high ovarian 

responder in GnRH-antagonist protocols‟. 

Oncotarget, 2018; 9(4): pp. 5337–5343. doi: 

10.18632/oncotarget.23916. 

18. Oliveira, J.B., Baruffi, R., Petersen, C.G., Mauri, 

A.L., Cavagna, M. and Franco, J.G.„Administration 

of single-dose GnRH agonist in the luteal phase in 

ICSI cycles:a meta-analysis‟, Reprod Biol 

Endocrinol, 2010; 8: 107. doi: 10.1186/1477-7827-

8-107. 

19. Orvieto R. Triggering final follicular maturation--

hCG, GnRH-agonist or both, when and to whom?. 

Journal of ovarian research, 2015; 8: 60. 

https://doi.org/10.1186/s13048-015-0187-6 

http://doi.org/10.5281/zenodo.495696
https://doi.org/10.1186/s43043-019-0002-1
https://doi.org/10.1016/j.mefs.2018.04.011
https://doi.org/10.1016/j.fertnstert.2012.07.577
https://doi.org/10.1186/s13048-015-0187-6


Abed et al.                                                                       European Journal of Biomedical and Pharmaceutical Sciences 

  

 

www.ejbps.com            │         Vol 8, Issue 5, 2021.           │          ISO 9001:2015 Certified Journal         │ 

 

7 

20. Rosini R, Campisi E, De Chiara M, Tettelin H, 

Rinaudo D, Toniolo C, et al. Genomic Analysis 

Reveals the Molecular Basis for Capsule Loss in the 

Group B Streptococcus Population. PLoS ONE, 

2015; 10(5): 0125985. 

https://doi.org/10.1371/journal.pone.0125985. 

21. Schachter, M., Friedler, S., Ron-El, R., Zimmerman, 

A.L., Strassburger, D. and Bern, O. „Can pregnancy 

rate be improved in gonadotropin-releasing hormone 

(GnRH) antagonist cycles by administering GnRH 

agonist before oocyte retrieval? A prospective, 

randomized study‟, Fertil Steril, 2008; 90(4): 1087-

93. doi: 10.1016/j.fertnstert.2007.07.1316. 

22. Simopoulou, M., Sfakianoudis, K., Antoniou, N., 

Maziotis, E., Rapani, A., Bakas, P., Anifandis, G., 

Kalampokas, T., Bolaris, S., Pantou, A. and Pantos, 

K.„Making IVF more effective through the evolution 

of prediction models: is prognosis the missing piece 

of the puzzle?‟, Systems biology in reproductive 

medicine, 2018; 64(5): pp. 305-323. 

https://doi.org/10.1080/19396368.2018.1504347 

23. Wang M, Hao C, Bao H, et al. Effect of elevated 

estradiol levels on the hCG administration day on 

IVF pregnancy and birth outcomes in the long 

GnRH-agonist protocol: analysis of 3393 cycles. 

Archives of Gynecology and Obstetrics, 2017; 

295(2): 407-414. DOI: 10.1007/s00404-016-4242-3. 

24. Youssef MA, Mourad S.Volume expanders for the 

prevention of ovarian hyperstimulation syndrome. 

Cochrane Database Syst Rev, 2016; 001302. doi: 

10.1002/14651858.CD001302. 

https://doi.org/10.1371/journal.pone.0125985
https://doi.org/10.1080/19396368.2018.1504347

