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Abstract 

The infertility rate in Indonesia is relatively high, therefore many people need further assistance in achieving pregnancy. 
In Vitro Fertilization (IVF) is a reproductive technology that has been one of the top choices. There are two methods of 
embryo transfer in the process, namely fresh embryo transfer and frozen embryo transfer. Based on conducted studies, the 
clinical pregnancy rate varies between studies. This study aimed to compare the clinical pregnancy success rates between 
fresh embryo transfers and frozen embryo transfers at RSIA Bunda Jakarta between January 2020-July 2020. The 
comparative analytic method is used with a cross-sectional study approach. The sample used is the medical records of all 
patients who underwent in vitro fertilization (IVF) with fresh embryo transfer or frozen embryo transfer methods at RSIA 
Bunda Jakarta from January 2020 to July 2020. The variable studied was the clinical pregnancy success rate in both 
transfer methods. Statistical test was done with SPSS by chi-square method to see the significance of the difference. The 
result of this study shows that the difference in clinical pregnancy success rate between the two embryo transfer methods 
was 6.91% with ੠ = 0.176, therefore it is considered not significant. Insignificant results can be influenced by many 
factors, such as the large difference in sample size between the two methods of embryo transfer and the wide range of 
individual factors. Thus it is concluded that the difference in clinical pregnancy success rates between the two methods of 
embryo transfer is not significant enough to determine that frozen embryo transfer is a superior method of embryo 
transfer. 
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Background 

Infertility is a condition in the reproductive system of either males or females that is characterized by the 
failure to achieve pregnancy after 12 months or more of regular sexual intercourse without contraception 
(WHO, 2020). The rate of infertility in Indonesia is still relatively high, around 10%-15% among 40 million 
couples of reproductive age facing fertility issues. According to data from the Central Statistics Agency in 
2011, out of a total population of 237 million in Indonesia, there are approximately 39.8 million women of 
reproductive age, and 10-15% of them are reported to be unable to conceive or are infertile. In other words, it 
can be estimated that around 4 to 6 million couples in Indonesia require further assistance to conceive 
(Noveriyanti et al., 2017). 
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As one of the solutions to increase the success of pregnancy chances, assisted reproductive technology, 

namely in vitro fertilization (IVF), is currently recognized and has become one of the choices for infertile 
couples in Indonesia. In vitro fertilization (IVF) is a fertilization process where sperm is combined with an 
egg outside the woman's body, or in vitro (Kusuma, 2017). This method is increasingly being used as an 
option by the community to conceive in cases of infertility or for personal choice. According to data from the 
Indonesian In Vitro Fertilization Association (PERFITRI), the total number of IVF program cycles in 
Indonesia has surpassed 10,000 programs (PERFITRI, 2020). 

 
In general, IVF has been trusted and widely practiced by Indonesians as an infertility solution, but the 

success rate of pregnancy from fresh embryo transfer remains relatively low to date (Liang et al., 2017). 
Based on previous research, the success rate of pregnancy through this method is only about 29.05% (Shi et 
al., 2017). Similar results were also found in another study conducted at an infertility clinic in Denpasar, with 
a success rate of 30.8% (Dhyani et al., 2020). The low success rate can be attributed to several factors, such as 
poor embryo quality, asynchronous interaction between the endometrium and the embryo, and inadequate 
endometrial receptivity. Endometrial receptivity is responsible for about 60% of implantation failures (Shi et 
al., 2017). 

 
With the advancement of technology, the frozen embryo transfer method has emerged, offering several 

success factors that can minimize the implantation failure factors in fresh embryo transfer. Factors such as 
post-extraction and ovarian stimulation body conditioning (Weinerman and Mainigi, 2014), preimplantation 
chromosome abnormality testing (Liu, Su, and Wang, 2016) and timing adjustments for transfer (Mackens et 
al., 2017) are some factors that can minimize this implantation failure. This transfer method is often used for 
patients who fail to conceive using the fresh embryo transfer method (Maheswari et al., 2018). Some 
indications for performing frozen embryo transfer include reducing the risk of ovarian hyperstimulation 
syndrome (OHSS) (Bodri et al., 2010; Manzanares et al., 2010), endometrial anomalies (Venetis et al., 2013; 
de Ziegler et al., 2016), and implementing preimplantation genetic testing (Evans et al., 2014; Rodriquez-
Purata et al., 2016; ESHRE PGT Consortium Steering Committee, et al., 2020). 

 
Although the frozen embryo transfer method is expected to minimize implantation failure factors compared 

to fresh embryo transfer, the clinical pregnancy success rates reported by various studies show uncertain or 
insignificant outcomes related to the supposedly superior transfer method (Shi et al., 2018). The discrepancies 
in research outcomes regarding clinical pregnancy success rates pose a challenge in determining the best 
course of action for infertile couples in choosing an embryo transfer method. Therefore, patients require more 
up-to-date references as decision-making tools. In reality, recent research comparing the success rates of 
frozen embryo transfer and fresh embryo transfer in humans in Indonesia is still scarce. The lack of reference 
material for consideration can create feelings of uncertainty among patients regarding the outcomes of IVF. 
This uncertainty is one of the major psychological burdens for patients and can be a significant reason for 
discontinuing IVF therapy (Domar et al., 2018). Such uncertainty also amplifies the financial burden on 
patients (Rothwell et al., 2020), given the relatively high cost of IVF procedures. At times, medical 
professionals also face dilemmas when recommending embryo transfer methods to patients (Guo et al., 2020). 

 
Several similar studies that have been conducted regarding the success rates of both transfer methods have 

yielded different results. According to research conducted by the American Society of Reproductive Medicine 
in 2013, involving women without specific conditions, the frozen embryo transfer method had a higher 
clinical pregnancy success rate than the fresh embryo transfer method (Roque et al., 2013). Similar findings 
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were also obtained in a study by Shandong University in 2020, which focused on women with thin 
endometrial lining. The clinical pregnancy success rate for frozen embryo transfer was 38.7% (67 out of 173), 
while for fresh embryo transfer, it was only 25.4% (44 out of 173) (Guo et al., 2020). However, in research 
conducted by the Massachusetts Medical Society in 2018, there was no significant difference in the clinical 
pregnancy success rates between the frozen embryo transfer and fresh embryo transfer methods. The clinical 
pregnancy success rate for fresh embryo transfer in this study was 54.4%, while for frozen embryo transfer, it 
was 56.9%. The small difference between these two results was not significant enough to determine which 
method was superior (Shi et al., 2018). 

 
The low pregnancy rate with fresh embryo transfer, the psychological burden of insufficient reference 

material on patients, and the varying outcomes of similar studies conducted on clinical pregnancy success 
rates are the motivations behind the initiation of this research. The most recent data from both transfer 
methods will be compared and analyzed to determine which method has the highest clinical pregnancy 
success rate in this study. The data used will be sourced from fertility clinics in Indonesia, with the hope that 
common backgrounds and biological characteristics can broadly serve as more suitable references and 
considerations for infertile couples in Indonesia 

 
Material and Methods 
 

This study aimed to compare the clinical pregnancy success rates between fresh embryo transfers and 
frozen embryo transfers at RSIA Bunda Jakarta between January 2020 and July 2020. The research method 
used in this study is a comparative analytical approach using a cross-sectional study design. The purpose of 
comparative analysis is to examine the comparison between two or three factors by looking at their causes. A 
cross-sectional study is research conducted without any treatment to the respondents, and its aim is to 
investigate the presence or absence of a relationship between independent and dependent variables, where 
both types of variables are observed simultaneously at the same time (Rahmawati, Nursalam, and Kurniawati, 
2014).  

 
In this study, the sample used consists of the medical records of all patients who underwent in vitro 

fertilization (IVF) with fresh embryo transfer and frozen embryo transfer at RSIA Bunda Jakarta. Exclusion 
criteria include (1) Medical records of patients with endometrial wall thickness <6 mm (thin endometrial 
lining). (2) Medical records of patients with low embryo quality on the day of transfer. The sampling 
technique used in this study is the total sampling technique. Total sampling is a sampling technique where the 
sample size is equal to the population size. This technique was chosen because the number of fresh embryo 
transfer procedures performed from January 2020 to July 2020, which met the criteria, was estimated to be 
less than 100, and the number of such procedures was significantly lower compared to frozen embryo 
transfers. 

 
Data analysis was conducted to determine the level of clinical pregnancy success in the fresh embryo 

transfer and frozen embryo transfer methods. After obtaining the data, data processing, coding, and tabulation 
were carried out. Initial data processing, labeling, and tabulation were performed using Microsoft Excel to 
organize the data. Statistical data processing was carried out using computerized SPSS software for Windows, 
employing the Chi-Square method in which P-value <0.05 indicates a significant difference and P-value 
>0.05 indicates no significant difference between the two methods of embryo transfer. 
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Results 

Table 1. Comparison Chart of Clinical Pregnancy Success Rates in Fresh Embryo Transfer and Frozen Embryo Transfer 

Embryo Transfer Method Total Number of 
Procedures 

Number of 
Clinical Pregnancy 

Clinical Pregnancy 
Rate (n%) 

Fresh Transfer 1 2 44,79 

Frozen Transfer 3 4 51,7 
   

Difference = 6,91 

 

 

 

 

 
 
 

Figure 1. Comparison Chart of Clinical Pregnancy Success Rates in Fresh Embryo Transfer and Frozen Embryo Transfer 
 
 

Table 2. Statistical Analysis with Chi-square 
 

Clinical Pregnancy Rate of Frozen 
Embryo Transfer 

Clinical Pregnancy Rate of 
Frozen Embryo Transfer 

Difference P-Value 

51,7% 44,79% 6,91% 0,176 
   

 

Table 3. Comparison Chart of Clinical Pregnancy Success Rates in Fresh Embryo Transfer  
and Frozen Embryo Transfer based on Day of Transfer 

 
Day of 

Transfer 
Clinical Pregnancy Rate (n%) of Fresh 

Embryo Transfer 
Clinical Pregnancy Rate (n%) of 

Frozen Embryo Transfer 
Difference (n%) 

D3 12 Successes / 29 Procedures = 41,38 12 Successes / 36 Procedures = 33,33 8,05 

D5 31 Successes / 67 Procedures = 46,27 140 Successes / 258 Procedures = 
54,26 

7,99 
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Figure 2. Comparison Chart of Clinical Pregnancy Success Rates in Fresh Embryo Transfer  

and Frozen Embryo Transfer based on Day of Transfer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 4. Comparison Chart of Clinical Pregnancy Success Rates in Fresh Embryo Transfer 
 and Frozen Embryo Transfer based on Maternal Age 

 
Maternal 

Age 
Clinical Pregnancy Rate (n%) of Fresh 

Embryo Transfer 
Clinical Pregnancy Rate (n%) of 

Frozen Embryo Transfer 
Difference (n%) 

25-29 9 Successes / 18 Procedures = 50 14 Successes / 20 Procedures = 70 20 

30-34 21 Successes / 36 Procedures = 58,33 60 Successes / 113 Procedures = 70 5,23 

35-39 10 Successes / 28 Procedures = 35,71 50 Successes / 100 Procedures = 50 14,29 

40-44 3 Successes / 12 Procedures = 25 26 Successes / 51 Procedures = 50,98 25,98 

45-49 0 Successes / 2 Procedures = 0 2 Successes / 10 Procedures = 20 20 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Comparison Chart of Clinical Pregnancy Success Rates in Fresh Embryo Transfer  
and Frozen Embryo Transfer based on Maternal Age 
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Table 5. Comparison Chart of Clinical Pregnancy Success Rates in Fresh Embryo Transfer  

and Frozen Embryo Transfer based on Duration of Infertility 
 

Duration 
of 

Infertility 
(Years) 

Clinical Pregnancy Rate (n%) of Fresh 
Embryo Transfer 

Clinical Pregnancy Rate (n%) of 
Frozen Embryo Transfer 

Difference (n%) 

1-5 28 Successes / 58 Procedures = 48,28 80 Successes / 160 Procedures = 50 20 

6-10 12 Successes / 25 Procedures = 48 56 Successes / 100 Procedures = 56 5,23 

11-15 3 Successes / 11 Procedures = 27,27 16 Successes / 29 Procedures = 55,17 14,29 

16-20 0 Successes / 2 Procedures = 0 0 Successes / 5 Procedures = 0 0 

 

 

 
 
 
 
 
 
 
 
 
 

Figure 4. Comparison Chart of Clinical Pregnancy Success Rates in Fresh Embryo Transfer  
and Frozen Embryo Transfer based on Duration of Infertility 

 
Table 6. Comparison Chart of Clinical Pregnancy Success Rates in Fresh Embryo Transfer  

and Frozen Embryo Transfer based on IVF Indication 
 

IVF Indication Clinical Pregnancy Rate (n%) of 
Fresh Embryo Transfer 

Clinical Pregnancy Rate (n%) of 
Frozen Embryo Transfer 

Difference (n%) 

Female 
Only 

6 Successes / 16 Procedures = 37,5 26 Successes / 55 Procedures = 47,27 9,77 

Male Only 13 Successes / 27 Procedures = 48,15 36 Successes / 75 Procedures = 48 0,15 

Female & 
Male 

3 Successes / 7 Procedures = 42,86 4 Successes / 11 Procedures = 55,17 6,5 

Unexplained 6 Successes / 16 Procedures = 37,5 54 Successes / 95 Procedures = 56,84 19,34 

Repeated 
Failure of 

IUI 

0 Successes / 2 Procedures = 0 - - 
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Figure 5. Comparison Chart of Clinical Pregnancy Success Rates in Fresh Embryo Transfer  
and Frozen Embryo Transfer based on IVF Indication 

 
Table 7. Comparison Chart of Clinical Pregnancy Success Rates in Fresh Embryo Transfer 

 and Frozen Embryo Transfer based on Endometrial Thickness 
 

Endometrial 
Thickness 

(mm) 

Clinical Pregnancy Rate (n%) of 
Fresh Embryo Transfer 

Clinical Pregnancy Rate (n%) of 
Frozen Embryo Transfer 

Difference (n%) 

6-7.9 mm 3 Successes / 5 Procedures = 60 26 Successes / 55 Procedures = 47,27 10 

8-9.9 mm 10 Successes / 30 Procedures = 33,33 36 Successes / 75 Procedures = 48 13,82 

10-11.9 
mm 

15 Successes / 35 Procedures = 42,86 4 Successes / 11 Procedures = 55,17 14,91 

≥12 mm 15 Successes / 26 Procedures = 57,69 24 Successes / 45 Procedures = 53,33 4,36 
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Figure 6. Comparison Chart of Clinical Pregnancy Success Rates in Fresh Embryo Transfer  
and Frozen Embryo Transfer based on Endometrial Thickness 

 
a. Clinical pregnancy rate based on methods 

 
The total number of frozen embryo transfer procedures from January 2020 to July 2020 was 294, 
with a clinical pregnancy success rate of 152, resulting in a success rate of 51.7%. The total number 
of fresh embryo transfer procedures during the same period was 96, with a clinical pregnancy 
success rate of 43, resulting in a success rate of 44.79%. There was a difference of 6.91% in the 
clinical pregnancy success rate between the two embryo transfer methods (Figure 1). In statistical 
analysis using the Chi-Square method, a P-value of 0.176 was obtained (<0.05) (Table 2). 

 
b. Clinical pregnancy rate based on the day of transfer 

 
Embryo transfers were performed on two different days for each embryo transfer method. In frozen 
embryo transfer, there were 36 transfers on the third day with 12 successes, resulting in a clinical 
pregnancy success rate of 33.33%. On the fifth day, there were 258 frozen embryo transfers with 140 
successes, resulting in a clinical pregnancy success rate of 54.26%. In fresh embryo transfer, there 
were 29 transfers on the third day with 12 successes, resulting in a clinical pregnancy success rate of 
41.38%. On the fifth day, there were 67 fresh embryo transfers with 31 successes, resulting in a 
clinical pregnancy success rate of 46.27%. The clinical pregnancy success data for both embryo 
transfer methods were compared according to the transfer day category. Each transfer day category 
had a similar difference in success rate range. On the third day of embryo transfer, there was a 
difference of 8.05% with a higher success rate in fresh embryo transfer, while on the fifth day, there 
was a difference of 7.99% with a higher success rate in frozen embryo transfer. In summary, it was 
found that embryo transfer on the fifth day had a higher clinical pregnancy success rate compared to 
the third day in both embryo transfer methods (Figure 2). 

 
c. Clinical pregnancy rate based on maternal age 

 
The clinical pregnancy success rates based on the maternal age range for both embryo transfer 
methods were also compared. The age range 25-29 years had a difference of 20% with predominance 
of frozen embryo transfer, age range 30-34 years with a  difference of 5.23% with predominance of 
fresh embryo transfer, age range 35-39 with a difference of 14.29% with predomincance of frozen 
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embryo transfer, age range 40-44 years with a difference of 25.98%  with predominance of frozen 
embryo transfer, and the age range 45-49 years with a difference of 20% with predominance of 
frozen embryo transfer. Overall, frozen embryo transfer significantly outperformed fresh embryo 
transfer in every age range except for the 30-34 years age group. However, when compared to the 
differences in each age range, the difference in the 30-34 years age range is the least significant 
(Figure 3). 
 

d. Clinical pregnancy rate based on duration of infertility 
 
The clinical pregnancy success rates based on the duration of years of infertility for both embryo 
transfer methods were compared. The 1-5 years duration had a difference of 1.72% with 
predominance of frozen embryo transfer, 6-10 years with a difference of 8% with predominance of 
frozen embryo transfer, 11-15 years with a difference of 27.9% with predominance of frozen embryo 
transfer, and 16-20 years duration with no difference because there were no clinical pregnancy 
successes in both embryo transfer methods. Overall, frozen embryo transfer performed better in 
every duration category of years of infertility except for the 16-20 years duration, where there was no 
clinical pregnancy success in either embryo transfer method (Figure 4). 
 

e. Clinical pregnancy rate based on IVF indication 
 
The clinical pregnancy success rates based on the indications for IVF were compared. Female 
indications had a difference of 9.77% with predominance of frozen embryo transfer, male indications 
with a difference of 0.15% with a slight predominance of fresh embryo transfer, male and female 
indications with a difference of 6.5% with predominance of fresh embryo transfer and unexplained 
with a difference of 19.34% with a significant predominance of frozen embryo transfer (Figure 5). 
 

f. Clinical pregnancy rate based on endometrial thickness 
 
The clinical pregnancy success rates based on the thickness of the endometrial lining in both embryo 
transfer methods were compared. A thickness of 6-7.9 mm had a difference of 10%, a thickness of 8-
9.9 mm had a difference of 13.82%, a thickness of 10-11.9 mm had a difference of 14.91%, and a 
thickness j12 mm had a difference of 4.36%. Overall, the clinical pregnancy success rate for 
endometrial lining thickness j12 mm was not significantly different between the two embryo 
transfer methods (Figure 6). 

Discussion 

The results obtained were in line with the research conducted by Ku et al. (2012), which showed a difference 
in the clinical pregnancy success rate of 6.8% (P=0.376). Therefore, it can be concluded that there is no 
significant difference between the two embryo transfer methods. Similarly, a study by the Massachusetts 
Medical Society in 2018 on women with polycystic ovarian syndrome found a non-significant difference in 
the clinical pregnancy success rate of 2.5%. 
 
          These non-significant results can be influenced by the significant difference in sample sizes between the 
two embryo transfer methods, with a larger sample size for frozen embryo transfer, as this method has 
become more common. Additionally, many factors can play a role in the success or failure of clinical 
pregnancy in both embryo transfer methods (Ku et al., 2012). These factors are further divided into various 
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categories, making the samples highly heterogeneous, and many aspects can affect the outcomes. This 
becomes problematic because of the heterogeneity among subjects in terms of age, day of transfer, duration of 
infertility, indications for IVF, and other factors. When a population is highly heterogeneous, a larger sample 
size is needed to reflect the population's diversity (Susanti, 2005) and make the results more robust (Evans et 
al., 2014). 
 
          The diversity in maternal age is one of the factors that can affect clinical pregnancy success in this 
study. Based on the data obtained for frozen embryo transfer, it was found that the number of procedures in 
women aged j35 years was higher than in those aged i34 years. Women aged j35 are categorized as 
advanced maternal age (McCall, Nair, and Knight, 2017) and are associated with decreased ovarian reserve 
and oocyte competency (Ubaldi et al., 2019), which can reduce the clinical pregnancy success rate in IVF. 
This is consistent with the results obtained in this study. Therefore, the predominance of advanced maternal 
age (AMA) with a lower success rate in frozen embryo transfer in this study can reduce the difference in 
outcomes between the two methods. 
 
         Furthermore, it was found that one of the indications for IVF in both embryo transfer methods was 
unexplained. This indication had the largest number of cases in the frozen embryo transfer group. This makes 
it difficult to further describe the pregnancies and failures that occurred, reducing the certainty of the 
comparison. In other words, the unexplained indication can also lower the clinical pregnancy success rate in 
frozen embryo transfer, making the difference in outcomes between the two methods non-significant. 
 
        The characteristics of the endometrium can also influence clinical pregnancy success. In addition to 
endometrial wall thickness, the triple-line pattern on the endometrial wall plays a role in reflecting 
endometrial proliferation. The presence of the triple-line pattern on the day of hCG insertion is associated 
with a higher pregnancy rate compared to its absence. When associated with endometrial wall thickness, 
patients with endometrial wall thickness >8 mm and a triple-line pattern have a significantly increased clinical 
pregnancy success rate (Yang et al., 2018). The absence of the triple-line pattern can indicate premature 
secretory changes in the endometrium and signal that the window of endometrial receptivity has passed 
(Bourgein and Devroey, 2003). Similar results in both embryo transfer methods can be influenced by this 
factor. There is a possibility that patients undergoing fresh embryo transfer have a higher total number of 
triple-line patterns, while patients undergoing frozen embryo transfer have a lower total number of triple-line 
patterns, thereby reducing the clinical pregnancy success rate. However, this would need to be confirmed with 
complete data on the presence of triple-line patterns in patients for further research. 
 
        Hormone levels also play a role in the success of clinical pregnancy, including progesterone and hCG 
levels. In the context of IVF, an early or premature increase in progesterone levels can influence pregnancy 
success. Premature progesterone increase is defined as an increase in serum progesterone concentration 
towards the end of the luteal phase. Previous research has shown that this leads to significantly lower 
implantation and pregnancy rates in embryo transfer (Bosch et al., 2003). This is also supported by a similar 
study by Mahatma Gandhi Medical College and Hospital, which stated that this condition can lead to lower 
clinical pregnancy success rates (Ashmita, Vikas, and Swati, 2019). Therefore, the similar results in both 
embryo transfer methods could also be caused by this factor. There is a possibility that patients undergoing 
fresh embryo transfer have a lower premature progesterone increase, while patients undergoing frozen embryo 
transfer have a higher premature progesterone increase, thereby reducing the clinical pregnancy success rate. 
However, this would also need to be confirmed with complete data on hormone levels in patients for further 
research. 
 
        In the research process, there are several limitations encountered that should be taken into consideration 

77

www.ijrp.org

A.F. Amarra / International Journal of Research Publications (IJRP.ORG)



    

for future similar research. Some of these limitations include: 
1. There is a significant imbalance in the sample size between the two methods, with a small sample 

size for fresh embryo transfers, which may not accurately reflect the true clinical pregnancy success. 
2. Lack of data related to the detection of clinical pregnancy in patients, including the gestational age at 

examination and specific detection methods used. 
3. Insufficient data regarding endometrial lining patterns, the number of IVF cycles undergone, and 

other patient health histories. 

Conclusions 

The difference in clinical pregnancy success between the two embryo transfer methods is 6.91% with a p-
value of 0.176, which is considered to indicate no significant difference in the clinical pregnancy success rate 
between fresh embryo transfer and frozen embryo transfer to determine which method is superior. 

Declarations 

Ethics 
All procedures performed in the study were in accordance with the ethical standards of the institutional and/or national research 
committee. This study was conducted after the approval of Universitas Airlangga research ethics committee.  
 
Consent for publication 
Not applicable. 
Availability of data and materials 
Please contact the author for data requests. 
 
Competing interest 
The authors declare that they have competing interests. 
 
Funding 
Self-funded. 
 
Corresponding Author 
Zakiyatul Faizah  
Department of Biomedical Science, Faculty of Medicine 
Universitas Airlangga, Surabaya 60132, Indonesia 
Zakiyatul-f@fk.unair.ac.id 
 
Authors’ contributions 
AA,ZF — study conception; IRSI — data collection;  AA—data acquisition, data analysis, manuscript drafting; ZF,BS,SD—critical 
revision, final manuscript approval. 

Acknowledgments 

This study was supported by the Faculty of Medicine, Airlangga University, Surabaya, East Java, Indonesia. 
We also thank the Indonesian Reproductive Science Institute (IRSI) Bunda for the help in conducting this 
research. 
 
 
 
 

78

www.ijrp.org

A.F. Amarra / International Journal of Research Publications (IJRP.ORG)



  

References 
 
World Health Organization (WHO). International Classification of Diseases, 11th Revision (ICD-11) 

Geneva: WHO 2018 
Noveriyanti, N., 2017. FAKTOR RISIKO INFERTILITAS PADA WANITA USIA SUBUR (Studi di Klinik 

Fertilitas Rumah Sakit Islam Sultan Agung Semarang) (Doctoral dissertation, Universitas 
Muhammdiyah Semarang). 

Kusuma, K.E., 2017. KOPING STRES PADA WANITA INFERTIL YANG MENGIKUTI IN VITRO 
FERTILIZATION (Doctoral dissertation, Universitas Airlangga) 

Perhimpunan Fertilisasi In Vitro Indonesia, 2020. IVF Registry. 
Wei, D., Sun, Y., Liu, J., Liang, X., Zhu, Y., , Y., Chen, Z.-J., 2017. Live birth after fresh versus frozen single 

blasto-cyst transfer (Frefro-blastocyst): study protocol for a 61randomized controlled trial. 
Shi, C., Shen, H., Fan, L. J., Guan, J., Zheng, X. B., Chen, X., Liang, R., Zhang, X. W., Cui, Q. H., Sun, K. 

K., Zhao, Z. R., & Han, H. J. (2017). Endometrial microRNA signature during the window of 
implantation changed in patients with repeated implantation failure. Chinese Medical Journal, 130(5), 
566–573. 

Dhyani, I.A.D. and Kurniawan, Y., 2020. Relationship between Factors Causing Infertility on IVF-ICSI 
Success Rate at Puri Bunda Denpasar Mother and Child Hospital in 2017. J. Med. Udayana, 9(5), pp.23-
29. 

Weinerman, R., Mainigi, M., 2014. Why we should transfer frozen instead of fresh embryos: the translational 
rationale. Fertility and Sterility 102, 10–18. 

Liu, M., Su, Y., Wang, W.-H., 2016. Assessment of clinical application of preimplantation genetic screening 
on cryopreserved human blastocysts. 

Mackens, S., Santos-Ribeiro, S., van de Vijver, A., Racca, A., van Landuyt, L., Tournaye, H., Blockeel, C., 
2017. Frozen embryo transfer: a review on the optimal endometrial preparation and timing. Human 
Reproduction 32, 2234–2242. 

Maheshwari, A., Pandey, S., Raja, E.A., Shetty, A., Hamilton, M., Bhattacharya, S., 2018. Is frozen embryo 
transfer better for mothers and babies? Can cumulative meta-analysis provide a definitive answer? 
Human Reproduction Update 24. 

Bodri, D., Guillén, J.J., Trullenque, M., Schwenn, K., Esteve, C. and Coll, O., 2010. Early ovarian 
hyperstimulation syn-drome is completely prevented by gonadotropin releasing-hormone agonist 
triggering in high-risk oocyte do-nor cycles: a prospective, luteal-phase follow-up study. Fertility and 
sterility, 93(7), pp.2418-2420. 

Manzanares, M.A., Gómez-Palomares, J.L., Ricciarelli, E. and Hernández, E.R., 2010. Triggering ovulation 
with gonadotropin-releasing hormone agonists in in vitro fertilization patients with polycystic ovaries 
does not cause ovarian hyperstimulation syndrome despite very high estradiol levels. Fertility and 
sterility, 93(4), pp.1215-1219. 

Venetis, C.A., Kolibianakis, E.M., Bosdou, J.K. and Tarlatzis, B.C., 2013. Progesterone elevation and 
probability of pregnancy after IVF: a systematic review and meta-analysis of over 60,000 cycles. 
Human reproduction update, 19(5), pp.433-457. 

de Ziegler, D., Pirtea, P., Galliano, D., Cicinelli, E. and Mel-drum, D., 2016. Optimal uterine anatomy and 
physiology necessary for normal implantation and placentation. Fertility and sterility, 105(4), pp.844-
854. 

Evans, J., Hannan, N.J., Edgell, T.A., Vollenhoven, B.J., Lut-jen, P.J., Osianlis, T., Salamonsen, L.A. and 
Rombauts, L.J., 2014. Fresh versus frozen embryo transfer: backing clinical decisions with scientific 
and clinical evidence. Human reproduction update, 20(6), pp.808-821. 

Rodriguez-Purata, J., Lee, J., Whitehouse, M., Duke, M., Grunfeld, L., Sandler, B., Copperman, A. and 
Mukherjee, T., 2016. Reproductive outcome is optimized by genomic embryo screening, vitrification, 

79

www.ijrp.org

A.F. Amarra / International Journal of Research Publications (IJRP.ORG)



    

and subsequent transfer into a prepared synchronous endometrium. Journal of assisted reproduction and 
genetics, 33, pp.401-412. 

ESHRE PGT Consortium Steering Committee, Carvalho, F., Coonen, E., Goossens, V., Kokkali, G., Rubio, 
C., Meijer-Hoogeveen, M., Moutou, C., Vermeulen, N. and De Rycke, M., 2020. ESHRE PGT 
Consortium good practice recommendations for the organization of PGT. Human Reproduction Open, 
2020(3), p.hoaa021. 

Shi, Y., Sun, Y., Hao, C., Zhang, H., Wei, D., Zhang, Y., Zhu, Y., Deng, X., Qi, X., Li, H., Ma, X., Ren, H., 
Wang, Y., Zhang, D., Wang, B., Liu, F., Wu, Q., Wang, Z., Bai, H., … Chen, Z.-J. (2018). Transfer of 
Fresh versus Frozen Embryos in Ovulatory Women. New England Journal of Medicine, 378(2). 

Domar, A. D., Rooney, K., Hacker, M. R. D., Sakkas, D., Dodge, L. E. D., & Author, F. S. (2018). The 
burden of care is the primary reason why insured women terminate in vitro fertilization treatment HHS 
Public Access Author manuscript. Fertil Steril, 109(6), 1121–1126. 

Rothwell, E., Lamb, B., Johnson, E., Gurtcheff, S., Riches, N., Fagan, M., Sabatello, M., & Johnstone, E. 
(2020). Patient perspectives and experiences with in vitro fertilization and genetic testing options. 
Therapeutic Advances in Reproductive Health, 14. 

Guo, Z., Chu, R., Zhang, L., Yu, Q., Yan, L., Ma, J., 2020. Fresh versus frozen embryo transfer in women 
with thin endometrium: a retrospective cohort study. Annals of Translational Medicine 8. 

Roque, M., Lattes, K., Serra, S., Solà, I., Geber, S., Carreras, R., & Checa, M. A. (2013). Fresh embryo 
transfer versus frozen embryo transfer in vitro fertilization cycles: A systematic review and meta-
analysis. Fertility and Sterility, 99(1), 156–162. 

Rahmawati, I.N. Nursalam, Kurniawati, N.D., 2014. PENGEMBANGAN MODEL INTENSI UNTUK 
TINGGAL PADA TENAGA KEPERAWATAN HONORER DI RUMAH SAKIT UNIVERSITAS 
AIRLANGGA (Development of Intention to Stay Model for Temporary Nursing Staff in RS UNAIR). 
Jurnal Ners, 9(2), pp.313-320. 

Ku, P.Y., Lee, R.K.K., Lin, S.Y., Lin, M.H. and Hwu, Y.M., 2012. Comparison of the clinical outcomes 
between fresh blastocyst and vitrified-thawed blastocyst transfer. Journal of assisted reproduction and 
genetics, 29, pp.1353-1356. 

Susanti, R., 2005. Sampling Dalam Penelitian Pendidikan. Jurnal Teknodik, pp.187-208. 
McCall, S.J., Nair, M. and Knight, M., 2017. Factors associated with maternal mortality at advanced maternal 

age: a populationဨbased case–control study. BJOG: An International Journal of Obstetrics & 
Gynaecology, 124(8), pp.1225-1233. 

Ubaldi, F.M., Cimadomo, D., Vaiarelli, A., Fabozzi, G., Ven-turella, R., Maggiulli, R., Mazzilli, R., Ferrero, 
S., Palagiano, A. and Rienzi, L., 2019. Advanced maternal age in IVF: still a challenge? The present and 
the future of its treatment. Frontiers in endocrinology, 10, p.94. 

Yang, W., Zhang, T., Li, Z., Ren, X., Huang, B., Zhu, G., & Jin, L. (2018). Combined analysis of endometrial 
thickness and pattern in predicting clinical outcomes of frozen embryo transfer cycles with 
morphological good-quality blastocyst A retrospective cohort study. 

Bourgain, C. and Devroey, P., 2003. The endometrium in stimulated cycles for IVF. Human reproduction 
update, 9(6), pp.515-522. 

Bosch, E., Valencia, I., Escudero, E., Crespo, J., Simón, C., Remohí, J. and Pellicer, A., 2003. Premature 
luteinization during gonadotropin-releasing hormone antagonist cycles and its relationship with in vitro 
fertilization outcome. Fertility and sterility, 80(6), pp.1444-1449. 

Ashmita J, Vikas S, Swati G. The impact of progesterone level on the day of hCG injection in IVF cycles on 
clinical pregnancy rate. J Hum Reprod Sci 2017;10:265-70. 

 
 
 
 

80

www.ijrp.org

A.F. Amarra / International Journal of Research Publications (IJRP.ORG)


