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Research Paper: 
Pregnancy Success Rates by Different Assisted Reproduc-
tive Techniques in Tubal, Ovarian, and Sperm Disorders

Background: Assisted Reproductive Techniques (ART) have been used for addressing 
numerous causes of infertility. However, it remains unclear which kind of these methods are 
best for various infertility types. Accordingly, this study aimed at determining pregnancy success 
rates by different ART in tubal, ovarian, and sperm disorders.

Methods: The present descriptive retrospective study used the records of individuals who had 
referred to the Infertility Center of Kerman University of Medical Sciences from March 2016 to 
December 2017. All subjects underwent Intracytoplasmic Sperm Injection (ICSI) and In Vitro 
Fertilization (IVF). The sperm parameters were assessed based on the criteria of the World Health 
Organization (WHO) for determining the causes of male infertility. The data were documented 
and compared with the criteria of the WHO. Then, they were analyzed by analysis of variance, 
Paired Samples t-test, Chi-squared, or Fisher’s Exact tests using SPSS.

Results: The overall Mean±SD fertility rate in IVF and ICSI was 4.28±2.87 and 3.62±2.54, 
respectively and the difference was not significant (t=1.02, P=0.319). There was a significant 
difference in the fertility rate due to tubal infertility (P=0.018) between ICSI and IVF; the fertility 
rate in the IVF method was significantly higher than that of the ICSI. The pregnancy rate in the 
freeze method was higher than those of the other methods (P<0.001). This discrepancy was also 
found in all causes of infertility. There was no significant difference in the disorders of sperm and 
the result of two methods (IVF/ICSI).

Conclusion: The obtained results suggested that in the freeze method, the pregnancy rate was 
higher than other approaches; this discrepancy was found in all the causes of infertility. It is 
suggested that frozen-thawed embryo transfer be used in infertile individuals. This is because 
it increases the success rate of pregnancy and prevents complications due to the repeated use of 
infertility treatments and exorbitant treatment costs.
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1. Introduction 

nfertility is defined as the lack of pregnancy 
after one year of unprotected intercourse (Pal-
ermo et al., 2017). Infertility is generated by 
women, men, or both (Olooto et al., 2012). 
Male and female characteristics contribute to 

infertility (Moridi et al., 2019). Furthermore, 30% of in-
fertility is related to male factors, 45% to female factors 
and 25% are due to unknown causes (Kazemeini et al., 
2017). Ovulation disorders and uterine elements are the 
major causes of female infertility (Masoumi et al., 2015). 
Male infertility is associated with decreased sperm pro-
duction and sperm motility disorder (Shokoohi et al., 
2018). Tubal factor infertility accounts for one-third of 
female infertility (Yuan et al., 2019). Moreover, any prob-
lems with the fallopian tube are the significant cause of 
infertility (40%) (Hong et al., 2018). 

Semen analysis is the first stage in the survey of male in-
fertility. The World Health Organization (WHO) classi-
fied male infertility based on various sperm disorders; in 
oligospermia, sperm concentration is 15 million sperm/
mL; in asthenospermia, total sperm motility is 40%, and 
in teratozoospermia, the normal forms of sperm are 4% 
(Cooper et al., 2010).

 Two infertility assistance techniques are In Vitro Fertili-
sation (IVF) and Intracytoplasmic Sperm Injection (ICSI) 
procedures (Hong et al., 2018). Numerous couples have 

resorted to assisted reproductive techniques, such as IVF 
or ICSI to treat infertility (Hu et al., 2018). The annual 
increase of infertility assistance techniques was approxi-
mately 5%-10% in countries; due to its economic burden, 
their effectiveness is critical (Mirzaei et al., 2018). Despite 
great advances in infertility treatment, the prevalence of 
infertility is increasing (Kazemeini et al., 2017). There-
fore, this study aimed at comparing pregnancy success 
rates with different methods of Assisted Reproductive 
Techniques (ART) in tubal, ovarian, and sperm disorders. 

2. Materials and Methods 

The present retrospective descriptive cross-sectional 
study was conducted using the records of all infertile 
couples who had been treated with IVF/ICSI and re-
ferred to the Kerman Infertility Center from March 2016 
to December 2017. The data of numerous files was in-
sufficient, i.e. excluded from the study. Eventually, 166 
records were entered into the study. In this study, the de-
mographic data, including the age of women and men; 
diagnostic tests confirming the type of infertility; the 
duration of the marriage; primary or secondary infertil-
ity; the type of procedure used to treat infertility (IVF/
ICSI); the number of eggs fertilized per procedure, and 
pregnancy outcomes per procedure were collected from 
the patients’ records. 

The sperm parameters were determined based on the 
WHO criteria for determining the cause of male infertil-

I

Highlights 

● There was not a significant difference in pregnancy success rate between ICSI and IVF methods. However, in the 
ovary, tubal, and unexplained infertility, fertilization rate by IVF was more than that of ICSI. Additionally, the fertiliza-
tion rate by ICSI was more than of IVF in asthenospermia and oligoasthenospermia. 

● The fertility rate in the IVF method was significantly higher than that of ICSI in the tubal factor.

● There was not a significant association between the faults of sperm when using IVF and ICSI.

● In the freeze method, the pregnancy rate was higher than that of the other methods; this discrepancy was found in 
all causes of infertility.

Plain Language Summary 

Two infertility assistance techniques are In Vitro Fertilisation (IVF) and Intracytoplasmic Sperm Injection (ICSI). 
With the development of assisted reproductive technology, embryo-freezing technology has become an essential part 
of IVF and ICSI therapies. Cryopreservation and verification technologies have greatly improved the traditional freez-
ing technology. This study revealed that in all types of fertility, frozen-thawed embryo transfer can achieve better 
results, compared with new embryo transfer. 
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ity. The following parameters must be measured when 
the semen analysis is performed for the assessment of 
fertility: semen volume (1.5 mL); sperm number (39 mil-
lion per ejaculate) or concentration (15 million per mL); 
sperm motility (40%), and sperm morphology (4.0%). 
Finally, the collected data were analyzed by Analysis of 
Variance (ANOVA), Paired Samples t-test, Chi-squared, 
or Fisher’s Exact test using SPSS. 

3. Results 

In this study, 166 records of infertile couples were as-
sessed. The age range of men was 20-60 years, and that 
of women was 19-50 years. Most of the men (n=91, 
54.8%) aged between 31 and 40 and most women (n=81, 
48.8%) were in the same age range. The duration of the 
studied subjects’ marriage varied from 1 to 29 years, with 

the Mean±SD marriage duration of 6.77±4.65 years. 
The infertility duration varied from 1-20 years with the 
Mean±SD of 5.21±3.94 years. The reason for infertility in 
12.7% of the cases was ovary, 10.2% tubal, 32.5% asthe-
nospermia, 23.5% unexplained, and 21.1% oligozoosper-
mia. The mean value of oocyte fertility according to the 
causes of infertility assistance is summarized in Table 1. 

The overall Mean±SD fertility rate in IVF was 
4.28±2.87; in the ICSI method, it equaled 3.62±2.54. 
The difference between these methods was not signifi-
cant (t=1.02, P=0.319). However, in tubal infertility, 
there was a significant difference in the fertility rate 
between the two methods of ICSI and IVF (P=0.018); 
accordingly, the fertility rate in the IVF method was sig-
nificantly higher than that of the ICSI. However, there 

Table 1. The fertility rate in IVF and ICSI methods according to infertility reasons

P Statistic
Mean±SD

Type of Fertility

OligoUn ExplainedAsthenoTubalOvary

0.174F=1.794.5±0.73.75±3.094.62±2.387.83±2.995.33±3.05IVF

 0.961F=0.154.68±4.793.5±3.104.68±3.924.0±2.03.6±2.5ICSI

1.25±3.300.42±3.860.33±3.25.0±3.50.83±3.2Diff.
Comparison between 

IVF 
and ICSI in infertility 

group

0.750.290.353.40.62T

0.5040.7790.730.0180.558P

P=0.319T=1.02Comparison between IVF and 
ICSI (Total)

F: F-test; t:t-test (paired or independent samples test).

Table 2. The fertility success rate in patients according to the type of infertility 

P Statistic
No. (%)

Type of Fertility
OligoUn ExplainedAsthenoTubalOvaryTotal

0.3174.580 (0)5 (29.4)5 (25)1 (12.5)1 (9.1)12 (18.2)IUI

0.5243.760 (0)2 (50)6 (66.7)2 (37.7)2 (66.7)12 (50)IVF

0.01710.596 (31.6)3 (75)4 (18.2)3 (100)1 (20)17 (32.1)ICSI

0.9991.454 (100)12 (85.7)3 (100)-2 (100)21 (91.3)Frizz

0.5818.310 (28.6)22 (56.4)18 (33.3)6 (35.3)6 (28.6)62 (37.3)Total

-13.1210.5812.066.418.0941.24StatisticComparison 
between 

fertility types -0.0010.0080.0030.0270.027<0.001P

Chi-squared or Fisher’s Exact tests were used.
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was no significant difference between the two methods 
of ICSI and IVF in other causes. 

Of 166 couples, 66 (39.8%) were treated by Intra Uter-
ine Insemination (IUI), 24 (14.5%) by IVF, 53 (31.9%) 
by ICSI, and 23 (13.9%) by Frozen-Thawed (FT) em-
bryo. The success rate of pregnancy respecting different 
methods are presented in Table 2. According to this table, 
there was no significant difference in the success rate of 
pregnancy between the 5 reasons for infertility. Howev-
er, there was a statistically significant difference between 
the 4 methods; in the FT method, the pregnancy rate was 
higher than those of the other methods (P<0.001). This 
discrepancy was also found in all causes of infertility. 
The relationship between the faults of sperm and the re-
sults of two methods (IVF/ICSI) were checked by the 
Fisher’s Exact test. There was no significant relationship 
between the disorders of sperm and the results of two 
methods (IVF/ICSI) (Figure 1). 

4. Discussion

ICSI is mainly used for severe male infertility (Palermo 
et al., 1992). Some studies have indicated that employing 
ICSI can increase the rate of pregnancy in infertile indi-
viduals with female factors (Khamsi et al., 2001). ICSI 
is more prevalently applied in individuals with impaired 
semen parameters (Jain & Gupta 2007); nevertheless, 
whether ICSI can replace IVF in female infertility remains 
controversial (American Society for Reproductive Medi-
cine, 2012). According to the current study results, the 
pregnancy rate in different causes of infertility was not sig-
nificant concerning ICSI and IVF approaches. But in the 
ovary, tubal, and unexplained infertility, IVF-induced fer-
tilization rate was more than that of ICSI (5.33, 7.83, 3.75 
in IVF group vs. 3.6, 4.0, 3.5 in ICSI group, respectively). 

Moreover, in asthenospermia and oligoasthenospermia, 
the ICSI-generated fertilization rate was higher than that 
of IVF (4.68, 4.68 in the ICSI group vs. 4.62, 4.5 in the 
IVF group). Kim et al. suggested no difference in implan-
tation and fertilization rates between the IVF and ICSI 
procedures (Kim et al., 2007). The same results were ob-
served by Xi and associates (Xi et al., 2012). Consistent 
with our study, Bhattacharya et al. argued that ICSI is only 
more effective for severe male infertility and it has no bet-
ter effect on female infertility than IVF (Bhattacharya et 
al., 2001). Contrary to our study, Eftekhar et al. reported 
that the rate of fertilization and implantation in IVF was 
higher than that of ICSI (Eftekhar et al., 2012).

IVF is a suitable treatment for patients with fallopian 
tube disorder; it has also been used to treat male infertil-
ity (Aboulghar et al., 1996). Regarding the tubal factor, 
our results indicated a significant difference in the fertility 
rate between the two methods (7.83 in IVF vs. 4.0 in ICSI) 
(P=0.018); accordingly, the fertility rate in the IVF method 
was significantly higher than that of ICSI in the tubal fac-
tor. Okohue et al. stated that the fertilization rate in the tubal 
infertility was higher than that of Polycystic Ovary Syn-
drome (PCOS), i.e. 81.48%, compared to 63.24% for PCOS 
(P<0.0001) (Okohue et al., 2013). Borges et al. document-
ed no difference in pregnancy outcomes between male infer-
tility and tubal infertility; it was also reported that ICSI leads 
to better results in male factors (Borges Jr et al., 2017). 
Aboulghar et al. indicated a significant difference in egg 
fertilization rate between IVF and ICSI methods in patients 
with borderline semen. In other words, it was higher in ICSI, 
compared to IVF (59% vs. 27%) (Aboulghar et al., 1996). 

Sperm motility plays an essential role in pregnancy (Sati 
& Huszar 2015). According to the obtained data, there 
was no significant difference in the faults of sperm and the 
result of the explored methods (IVF/ICSI). Nilgun Turhan 

Figure 1. The outcome of pregnancy in sperm disorder
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et al. demonstrated that the severe defect of sperm motil-
ity in oligospermia does not prevent fertilization in ICSI; 
however, the success rate of ICSI may be affected by 
progressive sperm motility. They stated that in individu-
als with >10% sperm motility, pregnancy odds are higher 
(Turhan et al., 2011). According to our study findings, 
there was a statistically significant difference between the 
4 investigated methods. In the FT method, pregnancy rate 
was higher than that of the other methods (P<0.001); this 
difference was found in all the causes of infertility. 

With the development of ART, embryo-freezing tech-
nology has become an essential part of IVF and ICSI ap-
proaches (Wong et al., 2014). This is because cryopreser-
vation and verification technology have greatly improved 
the conventional freezing technology (Rienzi et al., 2017). 
Furthermore, FT embryo transfer can achieve the same or 
even better results, compared to novel embryo transfer in 
types of infertility (Roque et al., 2015). In a study, the 
pregnancy rate in frozen samples was higher than that of 
fresh samples (Aflatoonian et al., 2010). Takeshima et al. 
suggested a pregnancy rate of 24% for fresh IVF-ET (In 
Vitro Fertilization and Embryo Transfer) cycles, 20% for 
fresh ICSI cycles, and 32% for frozen embryos transfer 
cycles (Takeshima et al., 2014).

The current research results can be a guide for selecting 
the best method of ART per fertility disorder and avoid 
the cost and waste of time for pregnancy. 

This study was conducted at the Kerman Infertility 
Center by assessing the couples’ records. The study sam-
ple size was small, i.e. because of incomplete records. 
Due to the small sample size, we received assistance 
from a statistician and attempted to use the best tests to 
lessen errors concerning the results. 

5. Conclusion 

The present study results revealed that in the FT meth-
od, the pregnancy rate was higher than that of the other 
methods; this discrepancy was found in all causes of in-
fertility. The overall fertility rate in IVF and ICSI meth-
ods was not significantly different. However, there was a 
significant difference in the fertility rate in ICSI and IVF 
approaches between the two groups due to tubal infertil-
ity; the fertility rate in the IVF method was significantly 
higher than that of the ICSI.

Ethical Considerations

Compliance with ethical guidelines

Ethics approval was obtained from Kerman University 
of Medical Sciences (Code: IR.KMU.REC.1396.2342) on 
2018/7/27. The anonymity of the samples was observed.

Funding

This study is based on a research plan approved at Ker-
man University of Medical Sciences and the design code 
is 196000719.

Authors' contributions

Conceptualization: All authors; Methodology, writing - 
original draft, and supervision: Zeinab Hajaliakbari; Investi-
gation: Zeinab Hajaliakbari, Faezeh Kashi; Writing - review 
and editing: Zeinab Hajaliakbari and Milad Ahmadi.

Conflict of interest

The authors declared no conflict of interest.

Acknowledgments

We would like to thank all personnel of the Kerman 
Infertility Center.

References

Aboulghar, M. A., et al., 1996. Prospective controlled randomized 
study of in vitro fertilization versus intracytoplasmic sperm 
injection in the treatment of tubal factor infertility with nor-
mal semen parameters. Fertility and Sterility, 66(5), pp. 753-6. 
[DOI:10.1016/S0015-0282 (16)58630-0] 

Aflatoonian, A., et al., 2010. Comparison of early pregnancy and 
neonatal outcomes after frozen and fresh embryo transfer in ART 
cycles. Journal of Assisted Reproduction and Genetics, 27(12), pp. 
695-700. [DOI:10.1007/s10815-010-9470-z] [PMID] [PMCID] 

Bhattacharya, S., et al., 2001. Conventional in-vitro fertilisation 
versus intracytoplasmic sperm injection for the treatment of 
non-male-factor infertility: A randomised controlled trial. 
The Lancet, 357(9274), pp. 2075-9. [DOI:10.1016/S0140-6736 
(00)05179-5] 

BORGES JR, E., et al., 2017. Overcoming male factor infertility 
with intracytoplasmic sperm injection. Revista da Associação 
Médica Brasileira, 63(8), pp. 697-703. [DOI:10.1590/1806-
9282.63.08.697] [PMID] 

Cooper, T. G., et al., 2010. World Health Organization reference 
values for human semen characteristics. Human Reproduction 

Hajaliakbari Hafezabad Z., et al., 2020. Pregnancy Success Rates by Different Assisted Reproductive Techniques. JCCNC, 6 (3), pp. 187-192.

https://doi.org/10.1016/S0015-0282(16)58630-0
https://doi.org/10.1007/s10815-010-9470-z
https://www.ncbi.nlm.nih.gov/pubmed/20886367
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2997951
https://doi.org/10.1016/S0140-6736(00)05179-5
https://doi.org/10.1016/S0140-6736(00)05179-5
https://doi.org/10.1590/1806-9282.63.08.697
https://doi.org/10.1590/1806-9282.63.08.697
https://www.ncbi.nlm.nih.gov/pubmed/28977108


August 2020. Volume 6. Number 3 Client-Centered Nursing Care

192

Update, 16(3), pp. 231-45. [DOI:10.1093/humupd/dmp048] 
[PMID] 

Eftekhar, M., et al., 2012. Comparison of conventional IVF versus 
ICSI in non-male factor, normoresponder patients. Iranian Jour-
nal of Reproductive Medicine, 10(2), pp. 131-6. [PMID] [PMCID]

Hong, X., et al., 2018. Effect of interventional embolization treat-
ment for hydrosalpinx on the outcome of in vitro fertilization 
and embryo transfer. Medicine (Baltimore), 97(48), p. e13143. 
[DOI:10.1097/MD.0000000000013143] [PMID] [PMCID] 

Hu, L., et al., 2018. Influencing factors of pregnancy loss and 
survival probability of clinical pregnancies conceived through 
assisted reproductive technology. Reproductive Biology and 
Endocrinology, 16(1), p. 74. [DOI:10.1186/s12958-018-0390-6] 
[PMID] [PMCID] 

Jain, T. & Gupta, R. S., 2007. Trends in the use of intracytoplasmic 
sperm injection in the United States. New England Journal of Medi-
cine, 357(3), pp. 251-7. [DOI:10.1056/NEJMsa070707] [PMID] 

Kazemeini, S. K., et al., 2017. Causes of infertility in view of 
Iranian traditional medicine: A review. International Journal 
of Reproductive Biomedicine, 15(4), pp. 187-94. [DOI:10.29252/
ijrm.15.4.187] 

Khamsi, F., et al., 2001. Intracytoplasmic sperm injection in-
creased fertilization and good-quality embryo formation in 
patients with non-male factor indications for in vitro fertili-
zation: A prospective randomized study. Fertility and Sterility, 
75(2), pp. 342-7. [DOI:10.1016/S0015-0282 (00)01674-5] 

Kim, H. H., et al., 2007. Use and outcomes of intracytoplasmic sperm 
injection for non-male factor infertility. Fertility and Sterility, 88 (3), 
pp. 622-8. [DOI:10.1016/j.fertnstert.2006.12.013] [PMID] 

Masoumi, S. Z., et al., 2015. An epidemiologic survey on the 
causes of infertility in patients referred to infertility center in 
Fatemieh Hospital in Hamadan. Iranian Journal of Reproductive 
Medicine, 13(8), 513-6. [PMID] [PMCID]

Mirzaei, M., et al., 2018. The prevalence of infertility in 20-49 
years women in Yazd, 2014-2015: A cross-sectional study. 
International Journal of Reproductive Biomedicine, 16(11), pp. 
683-8. [PMID] [PMCID]

Moridi, A., et al., 2019. Etiology and risk factors associated with 
infertility. International Journal of Women Health and Reproduc-
tion Sciences, 7(3), pp. 346-53. [DOI:10.15296/ijwhr.2019.57] 

The Practice Committees of the American Society for Repro-
ductive Medicine and Society for Assisted Reproductive 
Technology., 2012. Intracytoplasmic Sperm Injection (ICSI) 
for non-male factor infertility: A committee opinion. Fer-
tility and Sterility, 98(6), pp. 239-45. [DOI:10.1016/j.fertns-
tert.2012.08.026] [PMID] 

Okohue, J., Onuh, S., & Ikimalo, J., 2013. Comparison of IVF/
ICSI outcome in patients with polycystic ovarian syndrome 
or tubal factor infertility. Nigerian Journal of Clinical Practice, 
16(2), pp. 207-10. [DOI:10.4103/1119-3077.110164] [PMID] 

Olooto, W. E., Amballi, A. A. & Banjo, T. A., 2012. A review of Fe-
male Infertility; important etiological factors and management. 
Journal of Microbiology Biotechnology Research, 2, pp. 379-85. 

Palermo, G., et al., 1992. Pregnancies after intracytoplasmic 
injection of single spermatozoon into an oocyte. The Lancet, 
340(8810), pp. 17-8. [DOI:10.1016/0140-6736 (92)92425-F] 

Palermo, G. D., et al., 2017. Intracytoplasmic sperm injection: 
State of the art in humans. Reproduction, 154, pp. F93-F110. 
[DOI:10.1530/REP-17-0374] [PMID] [PMCID] 

Rienzi, L., et al., 2017. Oocyte, embryo and blastocyst cryopreser-
vation in ART: Systematic review and meta-analysis compar-
ing slow-freezing versus vitrification to produce evidence 
for the development of global guidance. Human Reproduction 
Update, 23(2), pp. 139-55. [DOI:10.1093/humupd/dmw038] 
[PMID] [PMCID] 

Roque, M., et al., 2015. Freeze-all policy: Fresh vs. frozen-thawed 
embryo transfer. Fertility and Sterility, 103(5), pp. 1190-3. 
[DOI:10.1016/j.fertnstert.2015.01.045] [PMID] 

Sati, L., & Huszar, G., 2015. Sperm motility and viability: Over-
view of the cellular and physiological aspects that support 
these functions. EMJ Reproductive, 1(1), pp. 74-80.

Shokoohi, M., et al., 2018. Protective effects of the hydroalcoholic 
extract of fumaria parviflora on testicular injury induced by 
torsion/detorsion in adult rats. Andrologia, 50(7), p. e13047. 
[DOI:10.1111/and.13047] [PMID] 

Takeshima, K., et al., 2014. Efficacy, safety, and trends in assisted 
reproductive technology in Japan-analysis of four-year data 
from the national registry system. Journal of Assisted Reproduc-
tion and Genetics, 31, p. 477-84. [DOI:10.1007/s10815-014-0181-
8] [PMID] [PMCID] 

Turhan, N., et al., 2011. ICSI outcome in severely oligoastheno-
zoospermic patients and its relationship to prewash progres-
sive sperm motility. Turkish Journal of Medical Sciences, 41(6), pp. 
995-9.

Wong, K. M., Mastenbroek, S., & Repping, S., 2014. Cryopreser-
vation of human embryos and its contribution to in vitro fer-
tilization success rates. Fertility and Sterility, 102(1), pp. 19-26. 
[DOI:10.1016/j.fertnstert.2014.05.027] [PMID] 

XI, Q.-S., et al., 2012. Should few retrieved oocytes be as an in-
dication for intracytoplasmic sperm injection? Journal of Zhe-
jiang University Science B, 13, pp. 717-22. [DOI:10.1631/jzus.
B1100370] [PMID] [PMCID] 

Yuan, L., et al., 2019. Predictive value of a modified classification 
of fallopian tube status on prognosis of tubal factor infertility af-
ter laparoscopic surgery. Medicine (Baltimore), 98(13), p. e14952. 
[DOI:10.1097/MD.0000000000014952] [PMID] [PMCID] 

Hajaliakbari Hafezabad Z., et al., 2020. Pregnancy Success Rates by Different Assisted Reproductive Techniques. JCCNC, 6 (3), pp. 187-192.

https://doi.org/10.1093/humupd/dmp048
https://www.ncbi.nlm.nih.gov/pubmed/19934213
https://pubmed.ncbi.nlm.nih.gov/25242986/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc4163275/
https://doi.org/10.1097/MD.0000000000013143
https://www.ncbi.nlm.nih.gov/pubmed/30508891
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6283206
https://doi.org/10.1186/s12958-018-0390-6
https://www.ncbi.nlm.nih.gov/pubmed/30086781
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6081896
https://doi.org/10.1056/NEJMsa070707
https://www.ncbi.nlm.nih.gov/pubmed/17634460
https://doi.org/10.29252/ijrm.15.4.187
https://doi.org/10.29252/ijrm.15.4.187
https://doi.org/10.1016/S0015-0282(00)01674-5
https://doi.org/10.1016/j.fertnstert.2006.12.013
https://www.ncbi.nlm.nih.gov/pubmed/17445809
https://pubmed.ncbi.nlm.nih.gov/26568755/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc4637117/
https://pubmed.ncbi.nlm.nih.gov/30775683/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc6350847/
https://doi.org/10.15296/ijwhr.2019.57
https://doi.org/10.1016/j.fertnstert.2012.08.026
https://doi.org/10.1016/j.fertnstert.2012.08.026
https://www.ncbi.nlm.nih.gov/pubmed/22981171
https://doi.org/10.4103/1119-3077.110164
https://www.ncbi.nlm.nih.gov/pubmed/23563463
https://doi.org/10.1016/0140-6736(92)92425-F
https://doi.org/10.1530/REP-17-0374
https://www.ncbi.nlm.nih.gov/pubmed/29158352
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5719728
https://doi.org/10.1093/humupd/dmw038
https://www.ncbi.nlm.nih.gov/pubmed/27827818
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5850862
https://doi.org/10.1016/j.fertnstert.2015.01.045
https://www.ncbi.nlm.nih.gov/pubmed/25747130
https://doi.org/10.1111/and.13047
https://www.ncbi.nlm.nih.gov/pubmed/29770471
https://doi.org/10.1007/s10815-014-0181-8
https://doi.org/10.1007/s10815-014-0181-8
https://www.ncbi.nlm.nih.gov/pubmed/24493386
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3969467
https://doi.org/10.1016/j.fertnstert.2014.05.027
https://www.ncbi.nlm.nih.gov/pubmed/24890275
https://doi.org/10.1631/jzus.B1100370
https://doi.org/10.1631/jzus.B1100370
https://www.ncbi.nlm.nih.gov/pubmed/22949362
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3437369
https://doi.org/10.1097/MD.0000000000014952
https://www.ncbi.nlm.nih.gov/pubmed/30921195
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6455906

