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Abstract 

Background: The aim of this study was to examine the effect of adding low dose human 

chorionic gonadotropin (hCG) on oocyte maturity and hyper-stimulation syndrome in women 

undergoing Intra-cytoplasmic Sperm Injection (ICSI). 

Methods: In a randomaized clinical trail, 150 eligible patients undergoing a long GnRH agonist 

protocol were randomly divided into three groups of 50 women. The women in the first group 

received recombinant FSH alone (rFSH). The women in the second group received rFSH by 100 

IU hCG daily. All participants in the three groups received rFSH by 200 IU hCG daily. The mean 

numbers of mature oocytes retrieved (MII oocytes) for normal responders as the primary outcome, 

and the occurrence ovarian hyperstimulation syndrome (OHSS) as the secondary outcome were 

measured for each group.  A P-value of less than 0.05 was considered as statistically significant. 

Results: There was no significant difference in the comparison of the incidence of mature oocytes 

formation among the three groups. The number of OHSS was significantly lower in third group 

compared with those of the other groups (6% vs 14% and 18%, respectively; P = 0.03). 

Conclusion: The addition of 200 hCG to recFSH throughout the stimulation in a long GnRH 

agonist protocol only benefited a lower number of OHSS.  
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Introduction 

Hyperstimulation is one of the most important 

components of the assisted reproductive technique 

(ART), whose aim is to produce enough follicles 

without the degradation of follicle quality. It is 

generally believed that during the natural cycle of the 

ovary, various pituitary hormones are responsible for 

the growth of follicles (1, 2). It is also assumed that in 

the early stages of the cycle, follicle-stimulating 

hormone (FSH) is responsible for the growth of the 

follicle, but it declines in the middle of the cycle, and 

the luteinizing hormone (LH) plays a more important 

role. In addition, the more controlled ovarian hyper-

stimulation (COH) protocols are more similar to 

normal hormone changes, the more efficient they will 

be (3, 4).  

     In most infertile patients, it is thought that the 

administration of FSH for ovarian mobility is 

sufficient. In these patients, the dominant follicles also 

contain LH receptors, which can respond to 

endogenous LH. While some patients do not respond to 

the treatment with FSH alone, others react to it pretty 

well. In these patients, the administration of the LH in 

the middle or at the end of the follicular phase is 

helpful. It is estimated that the dministration of the LH 

can reduce the amount of FSH received and increase 

the response of the follicles (5, 6).  
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     Researchers have shown that various groups of 

patients can benefit from the treatment with LH more 

than others. These groups include patients who are 

over the age of 35, patients who have given abnormal 

initial responses with FSH, and patients with poor 

ovarian responses (7-9). 

     On the other hand, the LH with the effect on 

theca can produce androgenic secretion. The androgens 

are converted to estradiol by the aromatase enzyme. It 

is presumed that the rising levels of estradiol in the 

environment can result in a higher level of oocytes. In 

fact, one effective way to administer LH and human 

chorionic gonadotropin (HCG) is by raising the level of 

estradiol (10, 11).  

It is also thought that HCG is a natural analogue of 

the LH. It is assumed that HCG can selectively bind to 

LH receptors and can stimulate similar activity of LH. 

The half-life of HCG is greater than LH. HCG can fill 

LH receptors for more than 24 hours and stimulate 

stable receptors. HCG is also 6 times stronger than LH. 

Other sources of stimulation such as human 

menopausal gonadotropin (HMG) are cheaper LH 

functions. It is staggering that 200 units of HCG is 

equal to 1200 units of LH (12). 

     New COH protocols for ovarian stimulation are 

used in low doses of HCG (200-50). It is estimated that 

the onset of HCG is in the middle of the cycle or it 

begins when the size of the follicles reaches 10-12 mm. 

At this time, LH receptors on the follicle surface have 

the ability to stimulate follicle growth without FSH. It 

is thought that the use of low doses of HCG (when 

follicles are larger than 12 mm) can reduce the use of 

gonadotropins. The use of HCG can also reduce the 

number of small pre-ovulatory follicles, and the risk of 

ovarian hyper stimulation syndrome (OHSS) can 

consequently decrease (13). Other effects of HCG are 

angiogenesis and the increase in the thickness of the 

endometrium. It can also increase the implantation rate 

(14). The result of another study has shown that the 

administration of HCG in ovarian stimulation regimens 

has been associated with a smaller number of immature 

oocytes in polycystic ovary syndrome (PCOS) patients 

(5).  

     In the current study, we strove to investigate the 

effect of adding HCG to the ovarian stimulation 

regimen with FSH. The final result was a comparison 

based on the maturation of oocytes between the three 

groups and the occurrence of OHSS. 

Materials & Methods  

This was a prospective, parallel, and randomized 

study, which was carried out at the Fatemeh Zahra 

Infertility Center in Babol, Iran, from May 2017 to 

March 2019. The study was approved by the Babol 

University ethics committee and registered in the 

Iranian Clinical Trial (IRCT2017012932284N1).  

Women between ages 20-40 were included in the 

study. The women with abnormal 

hysterosalpingography, a previous infertility treatment, 

and the history of a chronic disease were excluded 

from the study.  A total number of 162 women 

participated in this study, among whom 150 were 

selected based on the inclusion and exclusion criteria. 

All participants were informed regarding the aim of the 

study and were asked to sign the written informed 

consent. Then we randomly divided patients to three 

groups using block randomization method (block 

size=6).  

All women underwent a long GnRH agonist 

protocol and received 150 IU rFSH injections (Cinnal-f 

, Sinajen Company, Iran). The women in the first group 

received rFSH injections until appropriate number of 

mature follicles were developed. The women in the 

second group received rFSH injections from cycle day 

until the main follicle reached the diameter of 14 mm.  

Then the daily injections of 100 IU of human chorionic 

gonadotropin (hCG, DarouPakhsh, Iran) started, and 

the dose of rFSH was reduced from 150 to m75 IU 

daily for all patients. In third group, when the main 

follicle reached 14 mm in diameter, rFSH injections 

were stopped, and the treatment with the daily 

injections of 200 IU of human chorionic gonadotropin 

started. The treatment of women in the three groups 

continued until appropriate numbers of mature follicles 

were developed. When at least two or three follicles 

reached 18-20 mm in diameter, 10,000 IU human 

chorionic gonadotropin was injected. Then all mature 

follicles were retrieved 36 hours after the human 

chorionic gonadotropin trigger shot and were then 

fertilized with standard intracytoplasmic. The mean 

number of mature oocytes retrieved (MII oocytes) as 

the primary outcome and the occurrence OHSS as the 

secondary outcome were measured in each group. In 

this study, all three mild, moderate and severe OHSS 

categories were considered as occurrence OHSS. The 

incidence of follicle count greater than 13 mm or 

follicle size greater than 11 mm was defined as the 
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predictor of overgrowth of ovarian stimulation. 

Ovarian excitation cases were evaluated in all three 

groups with the same definition (Figure 1). 

Sample size calculations estimated that in order to 

obtain significant differences with a 0.05 significance 

level and a power of 80 %, a sample size of at least 50 

patients in each group would be needed.  

Data analysis was done using the Statistical 

Package for Social Sciences (SPSS Inc., Chicago, IL, 

USA) version 20. ANOVA (one way analysis of 

variance) was used to compare the means from the 

quantitative variables with normal distribution among 

the three groups.  The qualitative variables were 

analyzed by the Chi-Square analysis.  A P-value of less 

than 0.05 was considered as statistically significant.  

 

Results 
The age and body mass index (BMI) of the three 

groups were used to confirm the consistency of the 

groups. The data from the groups were compared, and 

no significant difference was found between the three 

groups, indicating that the groups were appropriate. 

The average number of mature oocytes in each group 

was calculated. The mean numbers of mature oocytes 

in women who received rFSH only, 100 IU hCG and 

200 IU hCG were 9, 9.7, and 8.7, respectively. The 

difference of the mean mature oocytes in the three 

groups was not statistically significant among the three 

groups (Table 1).  

 

Table 1. Baseline characteristics of participants in the 

three treatment groups 

 

 
  Figure 1. Flow diagram of the participants 
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None of the groups experienced severe OHSS. The 

incidence of excessive ovarian stimulation was 14% in 

the first group, 18% in the second group, and 6% in the 

third group. The difference in the incidence of OHSS 

in the third group was significantly less than the other 

two groups (p ≤ 0.0001). The incidence of OHSS in the 

second group was higher than that of the first group, 

and this difference was separately statistically tested. 

The difference between the first and the second groups 

was not significant (Table 2).  

Table 2. Number of mature oocytes retrieved and 

occurrence ovarian hyperstimulation syndrome 

(OHSS) in the three treatment groups 

 
 

Discussion 

The present study illustrated that adding hCG to 

rFSh did not increase the mature oocyte retrieved in 

normal responders undergoing ICSI. A similar result 

reported that higher mature oocytes were not found in 

normal responders who received LH or hCG compared 

to those who received rFSH only (15). Nonetheless, a 

randomized controlled trial on poor responders showed 

that adding100 IU hCG to rFSH was associated with 

the increased number of the mature oocytes retrieved 

compared to those who received rFSH only (13).  In 

addition, a study on women over the age of forty 

demonstrated that the number of mature oocytes was 

higher in women who received low doses of hCG and 

rFSH compared with those who received rFSH only 

(5).  

Also, our study demonstrated a significant 

difference in the reduced occurrence of OHSS in 

normal responders who received 200 hCG IU 

compared with those who received 100 IU hCG or 

rFSH only. Several studies have shown that the use of 

low dose of hCG in addition to rFSH is associated with 

reduced OHSS (5, 16, 17). A possible explanation for 

the difference in occurrence OHSS among the three 

groups might be the difference in the production of 

endothelial growth factor under the effect of hCG 

injection. The previous studies showed that the 

occurrence of OHSS was due to endothelial growth 

factor, which was produced by mature occyte through 

hCG injection. This hormone can also be produced by 

immature oocyte after the retrieval of mature oocytes, 

and might result in higher occurrence OHSS (18, 19). 

In the present study, we only calculated the total 

number of MII oocyte retrieved.  But the number of MI 

oocytes, germinal vesicle oocyte, and atretic oocytes 

was not defined. However, the number of mature 

oocyte was the same in all age groups. The occurrence 

of lower OHSS in the women reached 200 IU hCG, 

and there was no difference found in the number of 

mature oocyte retrieved, which was probably due to the 

demographic factors and small sample size. 

Accordingly, other studies did not report any better 

outcomes in normal responders who received low dose 

hCG compared with those who received rFSH only 

(20, 21). 

 

Conclusion 

The addition of 200 hCG to rFSH throughout the 

stimulation in a long GnRH agonist protocol benefited 

a lower occurrence of OHSS only. But it is vital to 

conduct future clinical randomized clinical trials with 

larger and more homogenous women to confirm the 

beneficial effect(s) of adding 200 hCG IU to rFSH in 

normal responders undergoing ICSI. 

 

Acknowledgements 

This study was funded by Babol University of 

Medical Sciences. We would like to thank our patients 

who participated in this study.   

 

Conflicts of Interest 

       We declare that we have no competing interests. 

 

References 

1. Humaidan P, Nelson SM, Devroey P, Coddington 

CC, Schwartz LB, Gordon K, et al. Ovarian 

hyperstimulation syndrome: review and new 

classification criteria for reporting in clinical trials. 

Human Reproduction. 2016;31(9):1997-2004. 

2. Blumenfeld Z. The Ovarian Hyperstimulation 

Syndrome. Vitamins and hormones. 2018;107:423-

51. PubMed PMID: 29544639. Epub 2018/03/17. 

eng. 

3. Tayebi N, Dehghani-Firouzabady R. Use of low-

dose human chorionic gonadotropin (hCG) for final 

follicular maturation in ovulatory women treated by 

 [
 D

O
I:

 1
0.

22
08

8/
ca

sp
jr

m
.5

.1
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 c

as
pj

rm
.ir

 o
n 

20
26

-0
5-

27
 ]

 

                               4 / 6

http://dx.doi.org/10.22088/caspjrm.5.1.6
https://caspjrm.ir/article-1-149-en.html


 

 

10 
 

Esmailzadeh et al. 
 

Basirat et al. 

intrauterine insemination. Middle East Fertility 

Society Journal. 2006;11(3):210-215. 

4. Pandian Z, McTavish AR, Aucott L, Hamilton MP, 

Bhattacharya S. Interventions for 'poor responders' 

to controlled ovarian hyper stimulation (COH) in 

in-vitro fertilisation (IVF). The Cochrane database 

of systematic reviews. 2010 Jan 20(1):CD004379. 

PubMed PMID: 20091563. Epub 2010/01/22. eng. 

5. Gomaa H, Casper RF, Esfandiari N, Chang P, 

Bentov Y. Addition of low dose hCG to rFSh 

benefits older women during ovarian stimulation 

for IVF. Reproductive Biology and Endocrinology. 

2012;10(1):55. 

6. Kumar P, Sait SF. Luteinizing hormone and its 

dilemma in ovulation induction. Journal of human 

reproductive sciences. 2011 Jan;4(1):2-7.  

7. Beretsos P, Partsinevelos GA, Arabatzi E, Drakakis 

P, Mavrogianni D, Anagnostou E, et al. "hCG 

priming" effect in controlled ovarian stimulation 

through a long protocol. Reproductive biology and 

endocrinology : RB&E. 2009 Aug 31;7:91.  

8. Blockeel C, De Vos M, Verpoest W, Stoop D, 

Haentjens P, Devroey P. Can 200 IU of hCG 

replace recombinant FSH in the late follicular phase 

in a GnRH-antagonist cycle? A pilot study. Human 

reproduction (Oxford, England). 2009 

Nov;24(11):2910-2916.  

9. Drakakis P, Loutradis D, Beloukas A, Sypsa V, 

Anastasiadou V, Kalofolias G, et al. Early hCG 

addition to rFSH for ovarian stimulation in IVF 

provides better results and the cDNA copies of the 

hCG receptor may be an indicator of successful 

stimulation. Reproductive biology and 

endocrinology : RB&E. 2009 Oct 13;7:110.  

10. Ashrafi M, Kiani K, Ghasemi A, Rastegar F, 

Nabavi M. The effect of low dose human chorionic 

gonadotropin on follicular response and oocyte 

maturation in PCOS patients undergoing IVF 

cycles: a randomized clinical trial of efficacy and 

safety. Archives of gynecology and obstetrics. 

2011;284(6):1431-1438. 

11. Popnikolov N, Yang J, Liu A, Guzman R, Nandi S. 

Reconstituted normal human breast in nude mice: 

effect of host pregnancy environment and human 

chorionic gonadotropin on proliferation. The 

Journal of endocrinology. 2001 Mar;168(3):487-

496.  

12. Martins WP, Vieira ADD, Figueiredo JBP, Nastri 

CO. FSH replaced by low‐dose hCG in the late 

follicular phase versus continued FSH for assisted 

reproductive techniques. Cochrane Database of 

Systematic Reviews. 2013 (3). 

13. Madani T, Yeganeh LM, Khodabakhshi S, 

Akhoond MR, Hasani F. Efficacy of low dose hCG 

on oocyte maturity for ovarian stimulation in poor 

responder women undergoing intracytoplasmic 

sperm injection cycle: a randomized controlled 

trial. Journal of assisted reproduction and genetics. 

2012;29(11):1213-1220. 

14. Branigan EF, Estes A. Use of micro-dose human 

chorionic gonadotropin (hCG) after clomiphene 

citrate (CC) to complete folliculogenesis in 

previous CC-resistant anovulation. American 

journal of obstetrics and gynecology. 

2005;192(6):1890-1894. 

15. Berkkanoglu M, Isikoglu M, Aydin D, Ozgur K. 

Clinical effects of ovulation induction with 

recombinant follicle-stimulating hormone 

supplemented with recombinant luteinizing 

hormone or low-dose recombinant human chorionic 

gonadotropin in the midfollicular phase in 

microdose cycles in poor responders. Fertil Steril. 

2007 Sep;88(3):665-669.  

16. Filicori M, Cognigni GE, Gamberini E, Parmegiani 

L, Troilo E, Roset B. Efficacy of low-dose human 

chorionic gonadotropin alone to complete 

controlled ovarian stimulation. Fertility and 

sterility. 2005;84(2):394-401. 

17. Hickey TE, Marrocco DL, Gilchrist RB, Norman 

RJ, Armstrong DT. Interactions between androgen 

and growth factors in granulosa cell subtypes of 

porcine antral follicles. Biology of reproduction. 

2004;71(1):45-52. 

18. Gomez R, Lima I, Simon C, Pellicer A. 

Administration of low-dose LH induces ovulation 

and prevents vascular hyperpermeability and 

vascular endothelial growth factor expression in 

superovulated rats. Reproduction. 2004;127(4):483-

489. 

19. Tan X, Wen Y, Chen H, Zhang L, Wang B, Wen H, 

et al. Follicular output rate tends to improve clinical 

pregnancy outcomes in patients with polycystic 

ovary syndrome undergoing in vitro fertilization-

embryo transfer treatment. Journal of International 

Medical Research. 2019;47(10):5146-5154. 

 [
 D

O
I:

 1
0.

22
08

8/
ca

sp
jr

m
.5

.1
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 c

as
pj

rm
.ir

 o
n 

20
26

-0
5-

27
 ]

 

                               5 / 6

http://dx.doi.org/10.22088/caspjrm.5.1.6
https://caspjrm.ir/article-1-149-en.html


 

 

11 
 

Esmailzadeh et al. 
 

Basirat et al. 

20. Bjercke S, Tanbo T, Åbyholm T, Omland A, 

Opøien HK, Fedorcsak P. Clinical outcome 

following stimulation with highly purified hMG or 

recombinant FSH in patients undergoing their first 

treatment cycle of IVF or ICSI. Acta obstetricia et 

gynecologica Scandinavica. 2010;89(8):1053-1060. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

21. Hompes PGA, Broekmans FJ, Hoozemans DA, 

Schats R. Effectiveness of highly purified human 

menopausal gonadotropin vs. recombinant follicle-

stimulating hormone in first-cycle in vitro 

fertilization–intracytoplasmic sperm injection 

patients. Fertility and sterility. 2008;89(6):1685-

1693. 

 

 [
 D

O
I:

 1
0.

22
08

8/
ca

sp
jr

m
.5

.1
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 c

as
pj

rm
.ir

 o
n 

20
26

-0
5-

27
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               6 / 6

http://dx.doi.org/10.22088/caspjrm.5.1.6
https://caspjrm.ir/article-1-149-en.html
http://www.tcpdf.org

