
 

 

 

ABSTRACT 

          Background and Objectives: Human chorionic gonadotropin (hCG) is the 

embryonic hormone and one of the most important factors for implantation. The present 

study aimed to evaluate effect of intra-uterine injection of hCG before embryo transfer on the 

pregnancy outcome in IVF. 

         Methods: In this study, 180 infertile patients were randomly allocated into an 

experiment and a control group. In the experiment group, before embryo transfer, 500 IU 

hCG were injected into the endometrium cavity in puncture stage. Equal amount of 

phosphate buffer (placebo) was injected to the subjects in the control group. Pregnancy test 

was done two weeks after the intervention. In case of positive results, ultrasound scan was 

done for detecting the gestational sac and numbers of sacs.   

         Results: Mean age of the patients was 30±3.41 years and 31±4.12 years in the 

experimental and control group, respectively. There was no statistically significant difference 

in the duration of infertility between the two groups (4.77±3.67 years vs. 4.87±3.74 years). 

Based on the hCG level, the pregnancy rate was 35.5% in both groups. However, based on 

ultrasound findings, the pregnancy rate was 35.5% and 28.8% in the experiment group and 

the control group, respectively (P=0.33). In addition, there was no significant difference in 

the pregnancy rates between different age groups. 

         Conclusion: Our results indicate that the intra-uterine injection of β-hCG has no 

significant effect on the pregnancy rate in IVF.     

        Keywords: Fertilization in Vitro, Chorionic Gonadotropin, Injections. 
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measurement can indirectly provide 

information about embryo development. The 

hormone can be detected in both mother's 

urine and serum samples (9). In ART 

techniques, hCG elevation 16 days after 

implantation, can be a valuable prognostic 

endocrine factor for pregnancy diagnosis (10). 

The hormone also plays a crucial role in 

pregnancy progression and maintenance. 

Moreover, hCG is involved in maintenance of 

corpus luteum, progesterone generation, 

embryonic implantation, trophoblastic function 

and regulation of connection between mother 

and the embryo (11). It has been also claimed 

that intra-uterine injection of 500 unit hCG 

before ET can significantly improve 

implantation and pregnancy rates (7). 

Based on recent studies, hCG is secreted in 

early stages of embryogenesis, and its level 

correlated with the number of blastomeres and 

the stage of embryogenesis. Hence, it is 

suggested that higher secretion of hCG could 

increase the chance of implantation (12). A 

study on 180 infertile patients demonstrated 

that intra-uterus injection of hCG before ET 

can increase the rate of successful implantation 

(up to 14.5%), pregnancy (14.1%) and 

pregnancy stability (up to 13.7%) compared to 

a control group (13). Therefore, the aim of this 

study was to investigate effect of hCG 

injection before ET in IVF candidates at 

Fatemieh University Hospital during 2016. 

 

MATERIAL AND METHODS 

         This clinical trial (registered at Iranian 

Registry of Clinical Trials, code: 

IRCT201510079014N81) was performed in 

Endometrium and Endometriosis Research 

Center of Hamadan University of Medical 

Sciences at Fatemieh University Hospital 

(Hamedan, Iran) on 180 infertile patients. The 

subjects were randomly and equally divided 

into an experiment and a control group. 

Inclusion criteria were as follow: age <40 

years, infertility due to male factor, no use of 

OCP or other hormonal contraceptives and 

willingness to participate in the study. In the 

case group, 500 IU hCG were injected in the 

endometrium cavity in puncture stage before 

ET. Phosphate buffer (placebo) was injected 

into the uterine of subjects in the control 

group. Pregnancy test was done two weeks 

after the intervention for detection of hCG 

level.  In  case  of  positive  results,  ultrasound 

INTRODUCTION 
        Implantation refers to a stage of 

pregnancy in which the embryo adheres and 

penetrates to the endometrium. Several factors 

including cytokines, growth factors, adhesion 

proteins, hormones and enzymes play a critical 

role in stages of implantation. Change in 

normal activity of these factors can lead to 

implantation failure and infertility (1). 

One of the fundamental and restrictive stages 

of successful assisted reproductive technology 

(ART) cycles is appropriate implantation of 

embryo, which is associated with both embryo 

and endometrium (2). Due to effect of some 

hormones such as estrogen and progesterone, 

some morphological and biochemical changes 

occur in the endometrium to provide a suitable 

environment for the implantation. Estrogen 

stimulates proliferation of endometrial cells, 

while progesterone is involved in 

differentiation of the cells into a secretory 

phenotype. These hormones function mainly 

through their nucleus receptors, and result in 

differentiation of endometrium cells (3, 4). 

Approximately 75% of embryos created by in 

vitro fertilization (IVF) and transferred to 

uterine will implant. More successful 

outcomes in such pregnancies require more 

information about molecular mechanisms 

involved in endometrial preparation for 

embryo implantation (5). 

In 2006, only 36,000 of 125,000 IVF cases led 

to delivery. Concern about the outcome of 

these pregnancies causes problems in the life 

and relationship of couples who use these 

routes of pregnancy (6). It is estimated that 50-

75% of miscarriages are due to implantation 

failure (7). Moreover, despite the recent 

clinical and laboratory advancement in IVF 

procedures, the success rate per each embryo 

transfer (ET) is only 30% (7). A safe and 

inexpensive method of differentiating normal 

pregnancies from abnormal pregnancies can 

eliminate couples' psychological distress (8). 

In recent studies, human chorionic 

gonadotropin (hCG) serum level has been 

suggested as a reliable marker for predicting 

outcome of IVF pregnancies (8). According to 

these studies, β-hCG titer immediately after 

implantation is associated with the pregnancy 

outcome (6). This hormone is one of the most 

important factors in embryo implantation by 

regulating endometrial receptivity (7). 

Although growth of human embryo in early 

stages  after implantation is undetectable, hCG  
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According to previous studies, β-hCG titer 

immediately after the implantation is 

associated with pregnancy outcome (14-18). 

Implantation is a complicated process 

controlled by various factors, particularly 

hCG. It has been demonstrated that hCG can 

initiate and control endometrium invasion for 

initiation of pregnancy (19). 

Physiologic effect of hCG can be observed 

only in certain doses and period of time, 

including secretion during embryogenesis and 

endometrial receptivity during the 

implantation process (20-23). Different 

isomers of hCG, such as hyperglycolized hCG 

and β-hCG secreted from cytotrophoblast and 

syncytiotrophoblast, are related to the stage of 

embryogenesis and implantation (24-26). 

More studies should be performed on the role 

of hCG in embryo implantation and methods 

of improving implantation outcomes in IVF.  

 

CONCLUSION 

Our results indicate that the intra-uterine 

injection of β-hCG has no significant effect on 

the pregnancy rate in IVF. 
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scan was done for detecting the gestational sac 

and numbers of sacs. 

Written informed consent was taken from all 

participants in the study. The study has been 

approved by the Research Ethics Committee of 

the Hamadan University of Medical Sciences 

(Code: IR.UMSHA.REC.1394.70). Data of 

each subject regarding age and duration of 

infertility were collected. All data were 

analyzed in SPSS (version 22) using chi-

squared test. 

 
RESULTS 

         Mean age of the subjects was 30±3.41 

years and 31±4.12 years in the experimental 

and control group, respectively. There was no 

statistically significant difference in the 

duration of infertility between the two groups 

(4.77±3.67 years vs. 4.87±3.74 years). Based 

on the hCG level, the pregnancy rate was 

35.5% in both groups. However, based on 

ultrasound findings, the pregnancy rate was 

35.5% and 28.8% in the experiment group and 

the control group, respectively (P=0.33). In 

addition, there was no significant difference in 

the pregnancy rate between different age 

groups. 

 
DISCUSSION 

         In recent years, several studies have been 

conducted on increasing the fertility rate in 

IVF. Despite the significant advancements 

achieved in ovulation stimulation and oocyte 

maturation features, implantation rate in ART 

is still less than expected. We investigated the 

effect of hCG injection on implantation rate 

and ongoing pregnancy. According to our 

results, the intra-uterine injection of hCG has 

no considerable effect on improving embryo 

implantation.  
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