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ABSTRACT
Objective: The effect of changing the ovarian stimulation protocol on treatment 
outcomes after an unsuccessful IVF treatment is still a controversial issue. In this 
study, we investigated the effect of protocol changes in the second attempt on 
treatment outcomes in patients who failed in the first attempt.
Material and Methods: Our study included 60 patients who applied to Zeynep Kamil 
Training and Research Hospital due to infertility between 01.01.2013 and 01.01.2017, 
who had previously failed IVF treatment and were trying for the second time. The 
patients were divided into two groups: those with and without protocol changes 
in the second trial. The success of these two groups in pregnancy outcomes was 
compared. Of the 60 patients, 30 were selected from those who underwent protocol 
changes, while 30 were selected from those who did not undergo protocol changes.
Results: A total of 60 patients between the ages of 22 and 41 were included in 
our study. Fifty of the 60 patients were primarily infertile, while 10 were secondarily 
infertile. There was no significant difference in β-hCG positivity in the first and second 
IVF attempts between the groups with and without protocol changes (p>0.05). There 
was no clinical pregnancy in either group in the first IVF attempt. In our study, no 
statistically significant difference was found in clinical pregnancy outcomes in the 
second attempt between the two groups (p>0.05).
Conclusion: In couples whose first IVF attempt was unsuccessful, making a protocol 
change did not create a statistically significant difference in terms of β-hCG positivity 
and clinical pregnancy success in the second attempt compared to not making a 
protocol change.
Keywords: Failed IVF attempt, GnRH agonist, GnRH antagonist, IVF pregnancy, 
pregnancy outcomes, protocol change.
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INTRODUCTION
Infertility can be defined as the inability to achieve pregnancy despite 
unprotected intercourse for one year. Approximately 85–90% of 
healthy couples achieve pregnancy after one year of unprotected 
intercourse. Delaying marriage to a later age, postponing the desire 
to have children, increasing use of contraceptive methods, changing 
roles of women in society, and environmental and socioeconomic 
factors are effective in decreasing fertility.[1] Anamnesis is very 
important in the evaluation of infertile couples. Age, duration of 
infertility, previous pregnancy, menstrual cycle, last menstrual period, 
systemic diseases, habits, previous surgeries, and whether infertility 
treatment has been received before should be questioned.[2,3] Male 
patients also need to be evaluated by urologists in infertility clinics.

The first step in infertility treatment is to determine the cause of 
infertility. Ovulatory dysfunction, tubal and peritoneal pathologies, male 
factor, uterine pathologies, and unexplained factors should be taken 
into consideration. In normal couples, the fertility rate per cycle is 
20–25%. The aim of treatment in infertile couples is to increase the 
fertility rate per cycle. When untreated, the average cycle fertility rate 
in infertile couples is around 1.3–4.1%. This rate is 3.8% with IUI, 5.6% 
with clomiphene citrate, 8.3% with clomiphene citrate+IUI, 7.7% with 
gonadotropin use, 8–15% with gonadotropin+IUI, and 20.7% with IVF.[3]

Controlled ovarian hyperstimulation (COH) is the most important 
step in in vitro fertilization (IVF) treatment. Pituitary suppression 
with gonadotropin-releasing hormone (GnRH) agonists or GnRH 
antagonists is important in preventing premature luteinization. 
Oocyte number and quality play a major role in embryo development. 
The optimum number of oocytes retrieved will result in more embryos 
available for transfer and higher pregnancy rates in fresh IVF 
cycles.[4,5] For optimum oocyte number and quality, an appropriate 
stimulation protocol should be selected. The stimulation protocol and 
gonadotropin dose are determined by the patient’s characteristics, 
including age, body mass index (BMI), baseline serum follicle-
stimulating hormone (FSH) level, serum estradiol (E2) level, and 
antral follicle count (AFC).

In the GnRH antagonist protocol, there is increased patient 
compliance due to the shorter duration of ovarian stimulation and the 
lower total dose of gonadotropins used for stimulation, and there is a 
chance of preventing ovarian hyperstimulation syndrome (OHSS) by 
inducing final oocyte maturation with GnRH agonists.[6] In the GnRH 
agonist protocol, suppression of endogenous gonadotropin secretion 
in the early follicular phase results in synchronization of antral follicles 
and thus enables a greater number of oocytes to be retrieved.[7] 
However, the longer duration of treatment, greater risk of OHSS, and 
agonist-related side effects are disadvantages associated with the 
GnRH agonist protocol.

There are several studies comparing the GnRH agonist protocol 
with the antagonist protocol. In normoresponder patients, clinical 
pregnancy and ongoing pregnancy rates were found to be higher 
with the long agonist protocol than with the antagonist protocol. In 
patients with polycystic ovary syndrome (PCOS) and low ovarian 
reserve, ongoing pregnancy rates were similar across the two 
stimulation protocols.[8] In this study, we investigated the effect of 
protocol changes in the second attempt on treatment outcomes in 
patients who failed in the first attempt.

MATERIAL AND METHODS
In our study, patients who had previously failed IVF treatment 
and were undergoing a second IVF attempt were evaluated. For 
this purpose, the files of 60 patients who received IVF treatment 
at Zeynep Kamil Training and Research Hospital between 
01.01.2013 and 01.01.2017 were scanned and evaluated 
retrospectively. The patients were divided into two groups: those 
who had a protocol change in their second IVF attempt and those 
who had not. There were 30 patients in both groups. Patients in 
the group without protocol change received IVF treatment with 
either the antagonist or agonist protocol, provided that the same 
treatment protocol was used in both trials. The patients in the 
protocol change group were those who had their first attempt 
with the antagonist protocol and their second attempt with the 
agonist protocol, or those who had their first attempt with the 
agonist protocol and their second attempt with the antagonist 
protocol. These two groups were compared in terms of success 
in pregnancy rates.

The indications for IVF treatment in our study were male 
factor (oligoasthenospermia, azoospermia), low ovarian reserve, 
tubal factor, endometriosis, hormonal-ovulation disorders, and 
unexplained infertility. Patients with normal TSH and prolactin 
levels were included, while those with systemic or endocrine 
diseases were excluded. Patients with multiple failed IVF 
treatments were not included, as this would hinder randomization. 
The cycle was cancelled in case of failure in fertilization, failure to 
obtain follicles>18 mm, a decrease of more than 50% in estrogen 
levels between two control days, or development of OHSS. Our 
study was approved by the ethics committee of our hospital.

Treatment Protocols

All patients started ovarian stimulation on the third day of 
their menstrual cycle. When determining the starting dose, 
the estimated ovarian response for each case was taken into 
account. Accordingly, subcutaneous injections were administered 
to the abdominal area by the patient at doses starting from 300 
IU. On the 6th and 7th days of stimulation, the number and size of 
follicles were checked with ultrasound. A new dose adjustment 
was made according to the ovarian response by looking at serum 
estradiol levels. Stimulation was continued until the day of hCG 
application.

hCG application criteria for oocyte maturation were the same 
in both groups. Ovulation triggering was performed when the 
leading follicle was 18 mm or when two of the follicles were 17 
mm. Oocyte retrieval was performed 35–36 hours after hCG 
administration. During the oocyte retrieval procedure, all follicles 
measuring 14 mm and above were aspirated. Fertilization and 
embryo quality were evaluated with a microscope at the 20th, 
28th, 44th, and 68th hours by a specialist embryologist in our clinic. 
By applying the IVF standard procedure, 1–3 of the graded 
embryos, preferably of good quality type A, were transferred 
to the uterine cavity 3 days after oocyte retrieval. Luteal 
support was provided to all patients. If pregnancy occurred, 
vaginal progesterone support continued until the third month of 
pregnancy was completed.
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Statistical Analysis

While evaluating the findings obtained in the study, IBM SPSS 
Statistics 22.0 program was used for statistical analysis. To compare 
the 1st and 2nd trial measurements of quantitative data, the Wilcoxon 
signed-rank test was used, along with descriptive statistical methods 
(mean, standard deviation). Continuity Correction (Yates) test was 
used to compare qualitative data. Significance was evaluated at the 
p<0.05 level.

The Zeynep Kamil Training and Research Hospital Clinical 
Research Ethics Committee granted approval for this study (date: 
25.11.2016, number: 164). Our study was conducted in accordance 
with the Declaration of Helsinki.

RESULTS
The study was conducted with a total of 60 cases, aged between 22 
and 41 years, who applied to Zeynep Kamil Training and Research 
Hospital between 01.01.2013 and 01.01.2017. The mean age of the 
cases was 34.53±4.49 years.

Infertility duration varied between 1 and 16 years, with a mean 
duration of 5.41±3.22 years. When the distribution of infertility was 

examined, it was observed that it was primary in 50 (83.3%) cases 
and secondary in 10 (16.7%) cases. The etiology distribution is 
shown in Table 1.

As seen in Table 2, the decrease in the number of antral follicles 
in the second IVF trial compared to the first IVF trial was statistically 
significant in both groups (p<0.01). The increase in the second IVF 
trial compared to the first IVF trial of the gonadotropin initial and total 
dose was statistically significant in both groups (p<0.05).

According to the results in Table 3, no significant difference was 
detected in terms of β-hCG positivity in the first and second IVF 
attempts in the groups with and without protocol changes (p>0.05). 
There was no clinical pregnancy in any patient during the first IVF 
attempt. No statistically significant difference was detected between 
the two groups in terms of clinical pregnancy success in the second 
IVF attempt, depending on whether a protocol change was made or 
not (p>0.05).

DISCUSSION
This study was conducted to investigate the effect of protocol 
changes on pregnancy success in the second IVF treatment attempt 
in patients whose first attempt was unsuccessful. In our study, making 
a protocol change in the second attempt did not have a positive 
effect on either β-hCG positivity or clinical pregnancy success. No 
significant difference was found in terms of pregnancy outcomes 
between the groups with and without protocol changes.

In our study, there was no statistically significant difference 
between the two groups in terms of β-hCG positivity in the first IVF 
attempt. While 6 patients were β-hCG positive in the group without 
protocol change, 4 patients were β-hCG positive in the group 
with protocol change. As a result, clinical pregnancy could not be 
achieved in any patients in the first IVF attempt. In the second 
IVF trial, no difference was found in terms of β-hCG positivity and 
clinical pregnancy numbers in the groups with and without protocol 
changes. While the number of β-hCG positive patients in both 
groups was 12, the number of patients who developed clinical 
pregnancy was 8.

In our study, the decrease in the number of antral follicles in 
the second IVF trial compared to the first IVF trial was found to be 
statistically significant both in the group with and without a protocol 
change. This was attributed to the decrease in ovarian reserve over 
time. Similarly, due to the decrease in ovarian reserve, the initial 
gonadotropin dose and total gonadotropin dose were found to be 
higher in both groups in the second IVF trial compared to the first 
IVF trial. There was no significant difference in the patients’ basal 
FSH and estradiol values between the two trials in either group. 
Although estradiol levels on the day of hCG were slightly higher in 
the second trial than in the first trial, no significant difference was 
found between the two trials in either group. The number of oocytes 
collected and the number of embryos transferred were similar in 
both groups for both trials.

There are many studies comparing GnRH agonist protocols with 
antagonist protocols. One meta-analysis concluded that in patients 
with normal ovarian reserve, clinical pregnancy and live birth rates 
were similar between the two protocols, but the incidence of OHSS 

Table 1: Distribution of demographic characteristics

n %

Duration (year); Min–Max, Mean±SD 1–16 5.41±3.22
Infertility

Primary 50 83.3
Secondary 10 16.7

Etiology
Unexplained 21 35
Low ovarian reserve 14 23.3
Low ovarian reserve + male factor 2 3.3
Low ovarian reserve + tubal factor 1 1.7
Hypogonadotropic hypogonadism 2 3.3
Male factor 5 8.3
PCOS 1 1.7
Tubal factor 13 21.7
Uterus septus 1 1.7

Parity
1 1 1.7
0 59 98.3

Abortus
1 7 11.7
2 1 1.7
4 1 1.7

Min: Minimum; Max: Maximum; SD Standard deviation; PCOS: Polycystic 
ovary syndrome.
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was lower with the antagonist protocol.[9] Another meta-analysis 
concluded that the antagonist protocol was associated with lower 
ongoing pregnancy rates compared with the agonist protocol, but 
that the antagonist protocol should be the first choice of treatment 
in patients with PCOS and poor responders, although ongoing 
pregnancy rates were similar with both protocols.[8] Another study 
comparing the two protocols concluded that the success rates of 
achieving a live birth in the first IVF attempt were similar.[10]

There are few studies comparing IVF outcomes in patients 
who tried the same or different protocols after a failed IVF attempt. 
Şükür et al.[11] concluded that changing the protocol in the next 
attempt did not change pregnancy rates after a failed IVF attempt 

with GnRH agonist or antagonist protocols. In another study, after 
multiple unsuccessful IVF attempts with a GnRH agonist protocol, 
a trial of a GnRH antagonist protocol resulted in improved embryo 
quality and higher pregnancy rates.[12] Li et al.[13] compared GnRH 
agonist and antagonist protocols and concluded that after an 
unsuccessful IVF trial with the antagonist protocol, implantation, 
clinical pregnancy, and live birth rates were similar in subsequent 
cycles with either the agonist or the antagonist protocol. In addition, 
a trial of the GnRH antagonist protocol after a failed trial with the 
agonist protocol resulted in higher live birth rates compared to 
stimulation using the agonist protocol, although implantation and 
clinical pregnancy rates were similar.

Table 2: Clinical parameters evaluated in the first and Second IVF trial

1.IVF trial 
Mean±SD

2.IVF trial 
Mean±SD

p

Group with protocol changes
FSH 7.33±3.40 6.78±4.34 0.359
E2 71.90±127.41 58.41±63.49 0.838
Number of antral follicles 11.32±4.31 8.98±4.09 0.001**
İnduction time 8.78±2.19 9.58±1.89 0.356
Hcg day E2 level 1274.65±819.83 1351.62±869.79 0.577
Collected oocyte 6.26±4.49 6.21±3.79 0.601
M1 3.89±3.7 3.93±3.97 0.891
M2 1.05±2.02 1.26±2.59 0.567
GV 0.65±1.24 0.51±0.92 0.702
Number of embryos transferred 1.03±0.7 1.14±0.61 0.192
Transfer day 2.41±1.32 2.36±1.22 0.886
Gonadotropin starting dose 294.42±93.83 318.25±95.75 0.014*
Gonodotropin total dose 2587.34±1226.33 2885.08±1234.07 0.015*

Group without protocol change
FSH 7.25±3.80 6.71±4.08 0.351
E2 76.70±128.32 56.47±57.48 0.829
Number of antral follicles 11.07±4.37 8.75±4.02 0.001**
İnduction time 8.77±2.13 9.03±1.82 0.355
Hcg day E2 level 1277.65±813.83 1354.62±868.79 0.572
Collected oocyte 6.16±4.44 6.25±3.81 0.607
M1 3.85±3.91 3.94±3.98 0.898
M2 1.08±2.05 1.23±2.53 0.565
GV 0.65±1.26 0.55±0.98 0.704
Number of embryos transferred 1.06±0.8 1.15±0.68 0.199
Transfer day 2.47±1.33 2.34±1.24 0.886
Gonadotropin starting dose 298.42±97.83 317.25±97.77 0.014*
Gonodotropin total dose 2582.37±1221.35 2889.08±1235.06 0.015*

Mann-Whitney U test used. *: P<0.05; **: P<0.01; IVF: In vitro fertilization; FSH: Follicle stimulating hormone; E2: Estradiol; M1: Metafaz 1; M2: Metafaz 2; 
GV: Germinal vesicle, Hcg: Human chorionic gonadotropin.
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Depalo et al.[14] reported that patients who underwent IVF 
with an agonist protocol had significantly higher mean oocyte 
and mature oocyte counts compared to those who underwent 
an antagonist protocol, but the number of good-quality embryos, 
implantation, clinical pregnancy, and ongoing pregnancy rates 
were similar in both groups. In this study, the groups with and 
without protocol changes after unsuccessful IVF attempts were 
evaluated, and it was concluded that there was no significant 
difference between the groups in terms of the number of 
oocytes retrieved, mature oocytes, fertilized oocytes, and good-
quality embryos. Aldemir et al.[15] concluded in their study that 
a protocol change after an unsuccessful IVF trial with a GnRH 
agonist protocol increased live birth rates. However, after 
an unsuccessful trial with a GnRH antagonist protocol, they 
concluded that the protocol change had no effect on clinical 
pregnancy and live birth rates.

In a study conducted in 2024, Kahn et al.[16] investigated the 
effect of protocol change on the next IVF treatment in patients 
whose previous IVF cycle was canceled. In the study, 13,135 
patients were evaluated retrospectively. While the protocols of 
6434 patients were not changed, the protocols of 6701 patients 
were changed in the next attempt. After IVF cycle cancellation, 
compared to those who repeated the same stimulation protocol, 
those who changed their protocol had higher odds of live birth and 
lower odds of recurrent cycle cancellation.

The retrospective design and small number of patients were 
the main limitations of our study. Prospective studies with larger 
patient numbers are needed to reach definitive conclusions on 
this issue.

CONCLUSION
As a conclusion, in our study, in patients whose first IVF attempt 
was unsuccessful, making a protocol change in the second IVF 
attempt did not have a positive effect on either β-hCG positivity or 
clinical pregnancy success. No significant difference was found in 
terms of pregnancy outcomes between the groups with and without 
protocol changes.
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