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Abstract: 

In this study, cabergoline alone and cabergoline combined with a gonadotropin releasing hormone agonist (GnRH 

agonist) were used to induce ovulation in patients undergoing in vitro fertilisation (IVF) or in vitro surgical 

insemination (ICSI) who were at high risk of developing OHSS. Ninety infertile women who were enrolled in the 

(ART) unit were all included in the study. Patients with one or more risk factors for developing OHSS, such as 

polycystic ovary syndrome (PCOS), a history of prior hyper-response/OHSS, serum E2 levels higher than 3000 

pg/ml on the day of hCG administration, more than 20 follicles with a diameter larger than 12 mm, and/or high egg 

retrieval rates >20, were enrolled in this study during the stimulation cycle for ICSI. 

The long protocol (mid-luteal long GnRH agonist plus a gonadotrophin stimulation protocol) was used to initiate 

the ovarian stimulation regimen in all patients. The GnRH agonist used was triptoreline acetate, a short-acting 

GnRH agonist (Decapeptyl), and it was given subcutaneously every day at a dose of 0.1 mg starting in the midluteal 

phase of the cycle preceding treatment one for two weeks until downregulation took place and E2 dropped below 

30–40 pg/ml. Then, using highly purified urine FSH (Fostimon) at the proper doses based on the patient's age, FSH 

level, past response, and ovarian volume, controlled ovarian stimulation was started. The dose was then modified 

based on the outcome. three groups were formed from the patients. 30 women from Group I (Control Group) 

received intravenous albumin only.  Thirty women made up Group II (the cabergoline group), who got intravenous 

albumin first and one 0.5 mg cabergoline tablet every day for seven days at bedtime beginning on the day of oocyte 

pickup. Group III (Cabergoline and GnRH Group) contained 30 women who received albumin, cabergoline, and a 

GnRH agonist for one week following hCG injection. When at least two or more follicles with a mean follicular 

diameter of 17–18 mm were observed, 5000 IU of hCG were given to all patients. 34–36 hours after hCG injection, 

oocytes were extracted via transvaginal ultrasound-guided follicular aspiration. After 16–18 hours, the injected 

oocytes were inspected to look for signs of fertilisation.  The amount of oocytes that sperm cells successfully fertilise 

is determined by the fertilisation rate. 

The remaining healthy embryos were frozen, and the transcervical transfer was cancelled if symptoms of OHSS 

(ultrasound evidence of ascites) manifested. One to three embryos were transferred transcervically on day 3 or 

blastocysts were transferred on day 5. 

Results: There was a statistically significant difference in ovarian size (p 0.05) between the tested groups. 

Regarding the number of patients with ultrasonography ascites, there was a highly statistically significant difference 

(p 0.001) between the analysed groups, while there was no statistically significant difference (p >0.05) between the 

studied groups in the number of patients with clinical ascites. Both Group II and Group III saw lower rates of total 

OHSS than the control group, with a highly statistically significant difference (p 0.001) between the tested groups. 

While there was no statistically significant difference (p > 0.05) between the studied groups for patients with severe 

OHSS, the incidence of both moderate and severe OHSS was lower in Group II and Group III than in the control 

group in both Group II and Group III. Furthermore, while there was no statistically significant difference (p > 0.05) 
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between the study groups for late OHSS, the incidence of early OHSS was reduced in Groups II and III compared 

to the control group in both cases. Regarding ovarian size and the number of patients with ascites, however, there 

was no statistically significant difference (p 0.05) between Groups II and III. As for overall, moderate, severe, early, 

and late OHSS, there was no statistically significant difference (p 0.05) between Group II and Group III.  In 

conclusion, cabergoline, a dopamine agonist, dramatically reduces both the incidence and the severity of OHSS in 

high-risk individuals, whether taken alone or in combination with a GnRH agonist. Nevertheless, they do not 

entirely stop the onset of OHSS 

Keywords: ovarian; hyperstimulation; syndrome; vitro surgical insemination; 

Introduction 

Ovarian hyperstimulation syndrome (OHSS) is an unintended side effect of 

ovarian stimulation (OS) that can happen in the luteal phase or in the first 

trimester of pregnancy. Aiming to produce a suitable number of oocytes and 

embryos while also increasing the risk of OHSS, ovarian stimulation 

techniques have been developed as part of the advancement of assisted 

reproductive technology (ART) [1]. Acute fluid shift from the intravascular 

space to the third space, brought on by an increase in vascular permeability 

and neoangiogenesis, is a characteristic feature of OHSS, as well as cystic 

enlargement of the ovaries [2]. The clinical signs and symptoms of OHSS 

are a reflection of the degree of fluid shift into the third space and the ensuing 

hemoconcentration from intravascular volume depletion. The symptoms can 

be as modest as abdominal distention brought on by enlarged ovaries alone 

or in conjunction with an accompanying fluid shift into the abdomen, to renal 

failure and death as a result of hemoconcentration and reduced perfusion of 

organs such as the kidneys, heart and brain [3]. 

Between 3 and 6% of people are thought to experience mild OHSS, and 0.1 

to 3% of people can experience severe OHSS. The incidence is close to 20% 

among women at high risk [4]. Although OHSS may sometimes arise with 

ovarian stimulation using clomiphene citrate and even in a spontaneous 

pregnancy [5], this illness nearly exclusively occurs during assisted 

reproductive technology (ART) cycles. Young age, low body mass index, 

greater doses of exogenous gonadotropins, high absolute or rate of increase 

of serum estradiol (E2) levels, and prior episodes of OHSS are all factors that 

raise the risk of OHSS [6]  

Though the precise origin of OHSS is still unknown, it is most likely that the 

release of vasoactive chemicals generated by the ovaries in response to 

human chorionic gonadotrophin (hCG) stimulation is a significant factor in 

its development (. In the pathogenesis of OHSS, vascular permeability factor 

(VEGF), also known as vascular endothelial growth factor (VEGF), has 

emerged as one of the factors most likely to be implicated [7]. Depending on 

when symptoms first appear, there are two main clinical variants of OHSS: 

early and late OHSS. Early OHSS is brought on by exogenous hCG given 

for final oocyte maturation, which typically takes place 3–7 days after hCG. 

The endogenous hCG produced by an implanting blastocyst, which occurs 

12–17 days after hCG, causes late OHSS, which is pregnancy-induced [8].  

According to the degree of the symptoms, OHSS is further classified as mild, 

moderate, and severe. The clinical significance of mild OHSS is negligible, 

moderate OHSS necessitates careful patient monitoring, and severe OHSS, 

which is characterised by massive ovarian enlargement, ascites, pleural 

effusion, oliguria, haemoconcentration, adult respiratory distress syndrome, 

and thromboembolic phenomena, may necessitate hospitalisation in an 

intensive care unit, may prove to be critical or even life-threatening [9].Cycle 

cancellation, coasting, intravenous albumin administration around the time 

of oocyte retrieval, Gonadotropin-releasing hormone agonist (GnRHa) as an 

oocyte trigger in GnRH antagonist cycles, natural-cycle in vitro fertilisation 

(IVF), or in vitro oocyte maturation (IVM) are just a few of the methods that 

have been tried to prevent OHSS [10]. Unfortunately, none of the methods 

used today totally eliminates OHSS after hCG treatment. 

The goal of this trial was to examine the effectiveness of cabergoline against 

cabergoline plus a GnRH agonist in preventing ovarian hyperstimulation 

syndrome in women at risk for OHSS. The use of a dopamine agonist 

(cabergoline) is a viable novel method to prevent OHSS and lessen its 

severity [11]. The effects of cabergoline (Cb2) on conception, implantation, 

and miscarriages are nonexistent. Serum progesterone levels and luteal 

apoptosis were unaltered, indicating that no luteolytic effects were seen. 

VEGF/VEGFR-2 ovarian mRNA levels were unaffected by Cb2 treatment 

as well [3]. According to reports, the GnRH agonist directly causes apoptosis 

in the granulosa cells of IVF patients. As they previously discovered that 

GnRH agonist directly inhibited luteal VEGF, one potential mechanism of 

GnRH agonist action may be a direct effect lowering VEGF expression in 

the ovary during luteal formation [12].  

Aim of the Work 

The purpose of this study was to examine the efficacy of two protocols in the 

prevention of OHSS during ovulation induction in ICSI patients who were 

at high risk of developing OHSS. Cabergoline alone, a dopamine agonist, 

was the initial protocol. The second procedure combines a dopamine agonist 

(cabergoline) with a gonadotropin-releasing hormone (GnRH) agonist. 

Patients and Methods 

This study included a total of 90 infertile women. They were scheduled to 

undergo ovarian stimulation and intracytoplasmic sperm injection (ICSI). 

Initially a complete history taking and physical examination were carried out 

for every participant. Routine investigations were performed for all 

participants, these investigations included, initial transvaginal ultrasound 

(TVS), estimation of serum FSH, LH, TSH, prolactin levels, hysteroscopy 

and semen analysis. 

Inclusion criteria: 

Age must be less than 40 years old. Satisfactory basal ultrasound 

examination, normal serum FSH (less than 15 IU/ L) on day three of the 

menstrual cycle at least not more than three months before the procedures, 

normal hysteroscopic findings and clear indication for ICSI must be present. 

Patients were enrolled in this study during the stimulation cycle for ICSI who 

had one or more risk factors for developing OHSS such as: 

• PCOS, also known as polycystic ovarian syndrome.  

• Prior hyper-response/OHSS, or a history of a raised reaction to 

gonadotropins. 

• Countless eggs were found, more than 20.  

Exclusion criteria: 

• Age of at least 40. 

• FSH above 15 IU/L. 

• The uterine cavity is destroyed (or deformed). 

• Poor results on liver function testing. 

• Tests for impaired renal function. 

• A background of breast cancer. 

• The uterine cavity being distorted by numerous fibroids, big fibroids, or 

little fibroids. 

• Azoospermia. 

Method: 

All patients started the ovarian stimulation protocol according to the long 

protocol (mid-luteal long GnRH agonist plus a gonadotrophin stimulation 

protocol). if E2 higher than 40 pg/ml GnRH agonist was continued till down 



J. Obstetrics Gynecology and Reproductive Sciences                                                                                                                           Copy rights @ Mahmoud El Shahawy YM 

 
Auctores Publishing LLC – Volume 4(4)-045 www.auctoresonline.org  
ISSN: 2578-8965   Page 3 of 7 

regulation occured and E2 became less than 40 pg/ml. T.V.S was performed 

on the 2nd or 3rd day of the stimulating cycle and revealed thin endometrium 

(less than 5 mm), no ovarian cysts but if there is cyst, it should be aspirated 

before starting ovarian stimulation. 

Highly purified urine FSH was then administered in the proper dosages to 

start controlled ovarian stimulation. On day 6 of ovarian stimulation, serum 

E2 and ultrasonography were performed, and the gonadotrophin dose was 

then increased or decreased in accordance with the E2 level and follicular 

activity. Based on their reaction and the necessity to examine the effects of 

any additional changes to the gonadotropin treatment dose, all patients 

received serial T.V.S. assessments of follicular growth and measurements of 

blood E2 levels every one to three days.  

Patients at risk of developing OHSS who had serum E2 levels more than 

3000 pg/ml on the day of hCG administration and/or more than 20 follicles 

and fulfilled the inclusion criteria were included. Five thousands IU of hCG 

were administered to induce final oocyte maturation and ovulation. Ovarian 

aspiration was performed 34-36 hour afterwards. All patient received 20-

gram albumin by intravenous infusion one hour before oocyte retrieval, the 

duration of infusion was one hour. Once the decision to administer hCG was 

taken, patients were allocated by the Computer-based randomization method 

into three groups: 

Group I (Control Group): 

Group I included 30 women who received intravenous albumin only. 

Group II (Cabergoline Group): 

Group II included 30 women who received intravenous albumin.  Then 

patients received one 0.5 mg tablet of cabergoline (Dostinex, 0.5 mg; 

Pharmacia Italia S.P.A, Italy) daily for 7 days at bedtime starting on the day 

of oocyte pickup.  

Group III (Cabergoline and GnRH Group): 

Group III included 30 women who GnRH agonist administration was 

continued for one week after hCG injection and also received intravenous 

albumin. Then they received one 0.5 mg tablet of cabergoline daily for 7 days 

at bedtime starting on the day of oocyte pickup. 

By using transvaginal ultrasound to assist follicular aspiration, oocytes were 

extracted. Oocytes were aspirated, inspected, and then incubated before ICSI 

was carried out. After 18 hours, injected oocytes were checked to see if there 

was any proof of fertilisation. The number of oocytes that sperm cells 

successfully fertilise is known as the fertilisation rate. The remaining good 

quality embryos were frozen, and the transfer was cancelled if symptoms of 

OHSS (ultrasound evidence of ascites) appeared. One to three good quality 

embryos were transcervically transferred on day 3 or blastocysts were 

transferred on day 5.  Statistical analysis : Data were checked, entered and 

analysed using (SPSS version 20),   

Results 

In terms of age, BMI, duration, and type of infertility, there was no 

statistically significant difference (p > 0.05) between the analysed groups. 

PCOS patients, as well as their numbers. Table (1) 

 

Table 1: Age, body mass index (BMI) and duration of infertility among the studied groups. 

Regarding the quantity of follicles, quantity of oocytes recovered, quantity of fertilised oocytes, quantity of fertilised oocytes, fertilisation rate, and ET, there 

was no statistically significant difference (p > 0.05) between the analysed groups. Table (2)) 

 

Table 2: Comparison between the studied groups as regards the number of follicles, number of oocytes retrieved, number of oocytes fertilized, fertilization 

rate and embryo transfer (ET). 
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The number of patients who underwent a day 3 embryo transfer and the 

overall number of patients who underwent an embryo transfer were higher 

in the cabergoline (group II) and cabergoline with GnRH agonist (group III) 

groups compared to the control group, with a highly statistically significant 

difference (p 0.001) between the analysed groups. The number of patients 

with daytime symptoms did not differ statistically significantly (p > 0.05) 

across the tested groups regarding the number of patients that underwent day-

five embryo transfers. With a strong statistically significant difference (p 

0.001) between the examined groups, the number of patients with cancelled 

embryo transfers is lower in the cabergoline (group II) and cabergoline with  

GnRH agonist (group III) groups compared to the control group. Regarding 

the number of patients with day 3 embryo transfers, day 5 transfers, the total 

number of patients who transferred embryos, and the number of patients 

whose embryo transfers were cancelled, there was no statistically significant 

difference (p >0.05) between Group II and Group III. Table (3)) 

Pregnancy test rates, clinical pregnancy rates, multiple pregnancy rates, first 

trimester miscarriage rates, and ongoing pregnancy rates did not statistically 

differ amongst the study groups (p > 0.05). as regards the implantation rate 

which was lower in cabergoline group than in both cabergoline with GnRH 

agonist and control groups. Table (4) 

 

 

Table 3: Comparison between the three studied groups and comparison between group II and group III as regards the number of patients transferred 

embryos and the number of patients with embryo transfere cancellation. 

Regarding the size of the ovaries, there was a statistically significant 

difference (p 0.05) between the studied groups. Regarding the number of 

patients with ultrasonography ascites, there was a highly statistically 

significant difference (p 0.001) between the analysed groups, while there was 

no statistically significant difference (p >0.05) between the studied groups in 

the number of patients with clinical ascites. Both Group II and Group III had  

lower rates of total OHSS than the control group, with the difference between 

the study groups being highly statistically significant (p 0.001). Patients with 

moderate type of OHSS had reduced incidence of both moderate and severe 

OHSS in Group II and Group III than in the control group, but there was no  

statistically significant difference (p > 0.05) between the analysed groups in 

patients with severe OHSS. 

Additionally, there was no statistically significant difference (p > 0.05) 

between the analysed groups in late OHSS, although the frequency of early 

OHSS was lower in Groups II and III than in the control group, with a large 

statistically significant difference (p 0.001). However, there was no 

statistically significant difference (p 0.05) in ovarian size or the number of 

patients with ascites between Groups II and III. Furthermore, there was no 

statistically significant difference between Groups II and III in terms of 

overall, moderate, severe, early, and late OHSS (p 0.05). Table (5) 

 

Table 4: Comparison between the three studied groups and comparison between group II and group III as regards positive pregnancy test rate, clinical 

pregnancy rates, Multiple pregnancy rate, First trimester miscarriage rate, Ongoing pregnancy and implantation rate.
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Table 5: Comparison between the three studied groups and comparison between group II and group III as regards ovarian size, ultrasound evidence of 

ascites, clinical ascites, total, moderate, severe, early and late OHSS.

Discussion 

The purpose of this trial, which was conducted as a randomised prospective 

study, was to determine how well cabergoline, a dopamine agonist, worked 

both on its own and in combination with a GnRH agonist to prevent OHSS 

in individuals who were at high risk for the condition. Our research shown 

that cabergoline, a dopamine agonist, dramatically reduced both the 

incidence and the severity of OHSS in high-risk patients. The results of our 

study show that, whereas cabergoline (group II) considerably decreased the 

risk of early OHSS, it had no effect on the risk of late-onset OHSS. 

Additionally, there was a statistically significant decrease in the incidence of 

mild OHSS; however, this difference was not statistically significant 

compared to the decline in the incidence of severe OHSS. In this trial, 

cabergoline administration reduced the frequency of cycle cancellation 

without having an impact on pregnancy. 

Carizza and colleagues (Carizza et al., 2018), The results of a prospective, 

randomised study that was conducted to determine whether cabergoline had 

the potential to reduce the incidence of OHSS in high-risk patients receiving 

ART treatment showed that it did reduce the risk of early OHSS but not the 

risk of late-onset OHSS. Additionally, there were no differences in any of 

the parameters between the cabergoline-treated group and the control group 

including pregnancy, implantation or miscarriage rates. So this study is in 

agreement with our study except in the implantation rate which decreased 

significantly in our study in the patients used cabergoline treatment. [13] 

Alvarez  et al. (2017) to reduces vascular permeability and prevention of 

OHSS and it showed that cabergoline displyed significant decrease the 

presence of ascites and decrease the incidence of moderate and severe OHSS. 

[14] 

In our study, patients were given one cabergoline 0.5 mg tablet every day for 

seven days at bedtime beginning on the day of oocyte pickup. This led to a  

highly significant decrease in the incidence and severity of OHSS in high-

risk patients, indicating the need for additional research to determine the 

optimal dose and protocol for OHSS prevention using dopamine agonists. 

By preventing the phosphorylation of VEGFR-2 in response to hCG, Gómez 

et al. (2020) show that the administration of a dopamine agonist 

(cabergoline) can lower the incidence of OHSS. Dopamine can lower 

VEGFR2 phosphorylation, although how it does so is still a mystery. Studies 

conducted in vitro indicate that the molecular mechanism underlying this 

action requires the internalisation of VEGFR-2, which is prompted by the 

activation of the Dopamine receptor 2 (Dp-r2) [3]. 

Carizza et al. (2018) demonstrated that cabergoline has no effect on 

pregnancy and miscarriages rates. [13] 

One of the strategies studied to prevent OHSS, to continue the administration 

of the GnRH agonist for one week after hCG administration [15]. 

Our study showed that when GnRH agonist was added to cabergoline 

treatment (group III) there was same preventive effect of cabergoline alone 

aganist OHSS. although there were no cases of late onset OHSS occurred in 

group III but there was no significant differance between the two groups.   

The addition of GnRH agonist to cabergoline treatment showed same effect 

of cabergoline alone in term of cycle cancellation, pregnancy and 

miscarriage rates but there was improvment in the implantation rate which 

was decreased in cabergoline treatment alone. 

There were many studies done to examine the preventive effects of GnRH 

agonist on OHSS. 

One of those studies was done by Endo and colleagues (Endo et al., 2020) 

who conducted a three-center open-label, controlled clinical trial research for 

the treatment of infertility. All of the study participants had a chance of 

getting OHSS. All pronucleate embryos were cryopreserved in the study 

group, and GnRH agonist therapy was continued for an additional week 

following hCG injection. The study found that continuing GnRH agonist for 

a week after receiving an hCG injection decreased the risk of both severe and 

moderate OHSS. The continuance of GnRH agonist avoided early OHSS 

without having a deleterious impact on pregnancy, as evidenced by the 

study's finding that the pregnancy rate and loss rate were comparable to those 

of the control group. Therefore, it concurs with our study. [16] 

A study by Kitajima et al. 2018   demonstrates that continuing to take the 

GnRH agonist in the days after receiving an HCG injection lowers the levels 

of VEGF, VEGFR-1, and VEGFR-2 in hyperstimulated rat ovaries and also 
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lowers vascular permeability. It is hypothesised that GnRH-a therapy could 

stop early OHSS. [12] For patients who were at risk of developing OHSS, 

Wada et al. continued GnRH agonist during the luteal phase, but they 

discovered that this treatment was ineffective [17]. The amount of hCG used 

in their protocol was significantly different from ours (10 000 versus 5000 

IU). The condition of OHSS and the impact of hCG are connected. The 5000 

IU hCG dose is crucial for preventing severe OHSS. Our research shown that 

cabergoline, a dopamine agonist, dramatically reduced both the incidence 

and the severity of OHSS in high-risk individuals whether used alone or in 

combination with a GnRH agonist. They do not, however, totally stop the 

onset of OHSS. Both the cabergoline group (group II) and the cabergoline 

with GnRH agonist group (group III) considerably reduced the chance of 

having mild OHSS; however, the risk of developing severe OHSS was only 

slightly reduced. Although there were no incidences of late onset OHSS in 

group III and the risk of early OHSS fell significantly in both groups, the 

trial was typically small and underpowered to detect clinically important 

outcomes of late onset OHSS. 

The rates of pregnancy and miscarriage were unaffected by the 

administration of cabergoline alone or in combination with a GnRH agonist, 

which reduced the frequency of cycle cancellation. The implantation rate was 

much lower in group II, although it was increased when cabergoline was 

combined with a GnRH agonist. It has been demonstrated that giving short-

acting GnRH-a during the luteal phase of IVF cycles greatly raises the rate 

of implantation and pregnancy.  These results imply that elevated levels of 

hCG during conception cycles are the cause of a direct action of GnRH-a on 

embryos. [18] Fujii et al. (2019) carried out a comparative prospective and 

randomised trial to examine the impact of continuous GnRH agonist 

administration during the luteal phase in an ovarian stimulation programme 

for IVF. From the midluteal phase of the previous cycle to 14 days following 

oocyte retrieval, GnRH agonist was intranasally given. According to the 

study, continuing to administer a GnRH agonist during the luteal phase may 

help with implantation and prevent a severe gonadotrophin suppression. [19] 

Conclusion 

In high-risk patients, dopamine agonist (cabergoline) alone or in 

combination with gonadotropin releasing hormone agonist (GnRH agonist) 

dramatically reduces the incidence and severity of OHSS. However, they 

cannot totally stop the onset of OHSS. 
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