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Abstract
Objectives: Obtaining and maintaining pregnancy after intracytoplasmic sperm injection (ICSI) may be affected by many technical 
factors. The goal of this study is to determine the rates of success from ICSI technique with established parameters and assess the 
associated factors to its success to treat infertility. Methods: A cross-sectional study involving 115 infertile couples submitted to ICSI 
was performed to test the association between technical aspects and success rates, from July 2013 to December 2014. Data collection 
was done through medical records. The bivariate associations were calculated by prevalence ratios and a Poisson regression was 
performed with significance level p < 0.05. Results: The aspiration of eight or more oocytes was 0.73 times (CI 95% 0.57-0.94) less 
associated (p = 0.014), but transferring two or more embryos was 1.75 times (CI 95% 1.54-1.99) more associated with the viable 
pregnancy (p < 0.001). The remaining characteristics of the ICSI procedures were not significantly associated with the expected 
outcome. Conclusions: The prevalence of the viable pregnancy after ICSI procedure was 40.9%. This index was positively influenced 
by the aspiration of less than eight oocytes and the transferring of two or more embryos. 
Keywords: infertility; pregnancy rate; sperm injections, intracytoplasmic.

Introduction
Infertility is defined as the inability of a sexually active couple, without the use of contraceptive methods, to achieve 

pregnancy within a year, during which, approximately, 90% of couples do. It is a relatively common phenomenon, which 
affects around 8 to 15% of couples, regardless of socioeconomic or cultural factors.1

The fact that many couples do not achieve pregnancy is one of the major causes of crisis in their lives. It can cause 
depression, anxiety, social isolation and even sexual dysfunction. Thus, many infertile couples seek medical help for 
assisted reproduction treatments. According to the condition of the patient, the majority is subjected to in vitro fertilization 
(IVF) or intracytoplasmic sperm injection (ICSI).2

These treatments include testing and monitoring ovulation and semen parameters, medical support to conception 
and assisted reproductive technology (ART).3 Since 1978, more than one million children born through these procedures 
around the world. Currently, ART is available worldwide and has been successfully practiced on a large scale. About one 
to four per cent of all live births in Europe resulted from IVF or ICSI. In these techniques fertilization occurs outside of 
the reproductive system, in which both sperm and oocyte are handled.4

The source of the problem can be found in both members of the couple. Male factor can represent up to 50% of 
infertility causes and azoospermia (total absence of sperms) is present in 5% of all investigated infertile couples, and it 
is found in 10% of couples with male infertility.5

With the development of ICSI in 1992, a new treatment option has become available for male infertility, since the 
technique can be successfully used even for the most severe cases of oligoasthenoteratospermia (OAT) or azoospermia.6
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Furthermore, a selected sperm with morphologically straight intermediate parts, contributes to the enhanced expression 
of the centrosome function, providing a positive effect on fertilization with ICSI.7

ICSI, throughout the world, achieves a success rate of 25 to 30% of pregnancies.8 It is nowadays an established and 
indispensable technique in assisted reproduction programs, allowing paternity even for men with very poor-quality sperm. 
It can be proceeded with thawed sperm or those semen with abnormal sperm concentration, motility or morphology. 
It can even be handled with sperm surgically recovered from the epididymis or testicle.9 However, some factors may 
influence these rates directly or indirectly and in a beneficial or harmful way.10

Obtaining and maintaining pregnancy after ICSI may be affected by women obesity, with lower chances of becoming 
pregnant and a greater chance of miscarriage after treatment.11 However, in a ICSI procedure, the probability of clinical 
pregnancy does not decrease if the male partner is overweight, unlike traditional IVF. The sperm concentration may be 
negatively influenced by alcohol and positively influenced by the consumption of cereals and number of meals per day.7

Age is also an unfavorable indicator in treatment, as well as endometriosis, previous pelvic surgery and polycystic ovary 
syndrome, present as poor ovarian response predictors. Above all, heredity plays an important role (Gong et al., 2015). 
But, moreover, the implantation and clinical pregnancy rates appear to be significantly correlated with the endometrium 
thickness.12

Interestingly, couples undergoing ICSI procedure can ensure that anxiety and depression levels, before and during 
treatment, has no considerable influence on success rates.13

These advantages highlight the importance of ICSI among other assisted reproductive technologies and make it often 
to be the method of choice for many infertile couples who crave children. Therefore, ICSI success indicators include 
processing (number and quality of retrieved, inseminated and fertilized oocytes) and outcome measures (pregnancy 
rates, abortions and live births).5

The goal of this study is to determine the rates of success from ICSI technique with established parameters and assess 
the associated factors to its success to treat infertility in a private service. Such responses would help to analyze how 
these data can interfere before, during or after assisted reproduction, allowing better guidance to couples looking for 
this type of care.

Methods
A cross-sectional study was performed to test the association between technical aspects regarding ICSI and success 

rates obtained from this ART. All records of couples submitted to ICSI procedure at Fecondare, a specialized clinic in 
infertility, located in the city of Florianópolis, Brazil, from July 2013 to December 2014, were included. No medical record 
was excluded.

After medical record analysis, it was noted that 115 couples were conducted to ICSI. The technical factors considered 
to be compared to pregnancy rates were patients’ ages, collection day according to the menstrual cycle, method for 
semen’s acquisition, number of aspirated oocytes, number of cells at the transferred embryo, transfer day and number 
of transferred embryos. Viable pregnancies (gestational age ≥ 24 weeks) were considered as outcome.

Statistical analysis was performed using software SPSS 18.0. The qualitative variables were described in absolute and 
relative frequencies, and quantitative variables were categorized for further bivariate analysis. The chi-square was used 
to test the homogeneity between variables with significance level p < 0.05. Prevalence ratios (PR) and their respective 
95% confidence intervals were estimated. Considering the existence of possible confounding characteristics, the Poisson 
regression analysis was performed among variables with p < 0.25. This study was approved by Ethics Committee on 
Human Research under CAA number 12.428.4.01.III.

Results
Considering the 115 couples treated with ICSI, the prevalence of viable pregnancies after ICSI procedure was 40.9%. 

The mean age was 36.5 ± 2.6 years old, with extremes ranging from 25 to 48 years. Among women, the age ranged 
from 25 to 42 years, with a mean of 32.3 ± 2.9 years; while the mean age of men was 38.3 ± 4.5 years, and it varied 
from 35 to 52 years old. All couples were white and lived together.

The oocytes collection varied from the 10th to the 19th day of the menstrual cycle. The number of aspirated oocytes ranged 
from three to 26, and the number of oocytes which received the sperm injection varied from two to 13. The injected embryos 
contained from 4 to 64 cells, the transfer day varied between the 2nd and the 5th day of fertilization, and 2 to 4 embryos 
were transferred to each woman. The characteristics of the ICSI procedure are categorized and visualized in Table 1.

The multivariate analysis demonstrated that the aspiration of eight or more oocytes was 0.73 times (CI 95% 0.57-0.94) less 
associated with the viable pregnancy (p = 0.014). But, transferring two or more embryos was 1.75 times (CI 95% 1.54-1.99) more 
associated with the viable pregnancy (p < 0.001). The remaining characteristics of the ICSI procedures were not significantly 
associated with the expected outcome. The results of the bivariate and multivariate analysis are demonstrated in Table 2.



Nunes et al. Hum Reprod Arch. 2019;34:e003519. DOI: 10.4322/hra.003519 3/6

InfertilityFactors associated with the success of intracytoplasmic sperm injection for the treatment of conjugal 
infertility

Table 1. Comparative analysis between the characteristics of the ICSI procedure in infertile couples and the success rate determinate 
by a viable pregnancy. 2016. (n=115)

Characteristics of the ICSI procedure

Viable pregnancy

p valueYes No Total

n (%) n (%) n (%)

Woman´s age

< 40 years 31 (36,5) 54 (63.5) 85 (73.9) 0.106

≥ 40 years 16 (53.3) 14 (46.7) 30 (26.1)

Man´s age

< 50 years 38 (37.6) 63 (62,4) 101 (87.8) 0.057

≥ 50 years 9 (64.3) 5 (35.7) 14 (12.2)

Collection day

≤ 15th 41 (38,3) 66 (61,7) 107 (93.0) 0.042

> 15th 6 (75.0) 2 (25.0) 8 (7.0)

Semen

Ejaculated 35 (39.3) 54 (60.7) 89 (77.4) 0.533

Not ejaculated 12 (46.2) 14 (53.8) 26 (22.6)

Number of aspirated oocytes

≥ 8 oocytes 30 (52.6) 27 (47.4) 57 (49.6) 0.011

< 8 oocytes 17 (29.3) 41 (70.7) 58 (50.4)

Number of cells at transfered embryos

≥ 8 cells 24 (49.0) 25 (51.0) 49 (42.6) 0.127

< 8 cells 23 (34.8) 43 (65.2) 66 (57.4)

Transfer day

> 3th 22 (53.7) 19 (46.3) 41 35.7) 0.038

≤ 3th 25 (33.8) 49 (66.2) 74 (64.3)

Number of transfered embryos

> 2 embryos 10 (30.3) 23 (69.7) 33 28.7) 0.144

≤ 2 embryos 37 (45.1) 45 (54.9) 82 (71.3)

Table 2. Bivariate and multivariate analysis between the characteristics of ICSI procedure in infertile couples and the success rate 
determinate by a viable pregnancy. 2016. (n=115)

Characteristics of the ICSI procedure
Viable pregnancy

PRb (CI 95%) p value PRa (CI 95%) p value

Woman´s age 0.68 (0.44-1.06) 0.106 1.02 (0.94-1.11) 0.646

< 40 years 1.00 1.00

≥ 40 years

PRb: crute prevalence ratio; PRa: adjusted prevalence ratio by Poisson regression.
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Discussion
Some authors affirm that age is the most important predictor of success of ART. It seems that the reproductive function 

in both men and women declines with time.14 However, this study showed no evidence of the effects of maternal and 
paternal age on outcome, as sustained by other authors.15 It was demonstrated that despite the age increasing has a 
negative influence on the number of high quality embryos, there was no effect on the results of pregnancies in couples 
undergoing ICSI.

The day of collection did not interfere with the outcomes. But, probably because this collection was performed around 
the standard phase, near the 14th day, when the ovulation was confirmed.

The results could infer that ICSI procedure could be performed by two types of sperm acquisition, ejaculated or not 
ejaculated, without interfering in the rates of viable pregnancies.

However, some authors showed conflicting results about the issue.16

In this study, almost 2/3 of viable pregnancies happened in women who had more than eight oocytes retrieved. 
According to some authors,17 the live births rate significantly increases with the number of retrieved oocytes. Good 
responders with more than 15 oocytes retrieved, also showed a significantly higher rate compared to poor responders 
(0-3 oocytes) and suboptimal responders (4-9 oocytes). But this study has shown better results in suboptimal responders 
when compared to those with normal ovarian response. However, it was described that there was no advantage in 
getting more than ten oocytes during retrieval, compared to six-to-eight oocytes.18 In an Australian analysis19 it was 

Characteristics of the ICSI procedure
Viable pregnancy

PRb (CI 95%) p value PRa (CI 95%) p value

Man´s age 0.59 (0.37-0.93) 0.057 1.24 (0.94-1.65) 0.134

< 50 years 1.00 1.00

≥ 50 years

Collection day 0.51 (0.32-0.82) 0.042 1.20 (0.84-1.72) 0.319

≤ 15th 1.00 1.00

> 15th

Semen 0.85 (0.52-1.39) 0.533 #

Ejaculated 1.00

Not ejaculated

Number of aspirated oocytes 1.80 (1.12-2.87) 0.011 0.73 (0.57-0.94) 0.014

≥ 8 oocytes 1.00 1.00

< 8 oocytes

Number of cells at transfered embryos 1.41 (0.91-2.18) 0.127 1.02 (0.73-1.43) 0.912

≥ 8 cells 1.00 1.00

< 8 cells

Transfer day 1.59 (1.04-2.44) 0.038 0.85 (0.72-1.02) 0.073

> 3th 1.00 1.00

≤ 3th

Number of transfered embryos 0.67 (0.38-1.19) 0.144 1.75 (1.54-1.99) < 0.001

> 2 embryos 1.00 1.00

≤ 2 embryos

PRb: crute prevalence ratio; PRa: adjusted prevalence ratio by Poisson regression.

Table 2. Continued...
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demonstrated rates of clinical pregnancies and live births, per embryo transferred, of 9.2% with one oocyte collected, 
the 37.7% when more than 16 oocytes were collected.

The authors also affirmed that not always a greater number of oocytes promotes better results. They suggested 
that if more than 15 oocytes were collected, the success rates would drop. In addition, the patient has a lower risk of 
complications and better chances of pregnancy when the embryo comes from only one oocyte previously collected.

Probably, the selection of embryos is the most valuable tool to improve implantation rates in an ART cycle. A variety 
of morphological criteria are analyzed, as the number of blastomeres, fragmentation and symmetry aspect of the zona 
pellucida, etc.20 According to an Indian study,21 the clinical pregnancy after transfer of oocytes at blastocyst stage were 
significantly higher, when compared to oocytes in cleavage stages. Also, they concluded that the transfer of blastocysts 
resulted in higher rates of implantation and clinical pregnancy, in addition to reducing the chance of multiple pregnancies. 
In the present study, only 14.9% of pregnancies became from oocytes in blastocyst stage. It shows that mature oocytes 
at the time of collection and closer to the blastocyst stage increased the fertilization rates and, consequently, the viable 
pregnancies.

Considering the day of transferring, it was demonstrated that taking the embryo culture until day five allowed the 
chromosomally competent embryo to develop until the blastocyst stage, and improved the physiologic synchronization 
with the endometrium, resulting in better rates. It allows to transfer fewer embryos, but with better quality. However, 
these results presented 53.2% of pregnancies occurred after embryo transfer until the 3rd day. In a Spanish research, 
the authors22 reached a different conclusion, as the embryo transfers made on the 6th day resulted in significantly 
higher pregnancy and implantation rates, when compared to the 3rd. And, there was no significant difference between 
the 2nd and 3rd day.

The present study showed that 78.7% of the viable pregnancies occurred with no more than two embryos transferred. 
The data analysis from several countries demonstrated that 46.9% of the total number of TRA transferred only two 
embryos.23 Another study detected that transferring a single embryo was associated with lower rate of live births than 
the transfer of two embryos.15 The results of this study were like those found in literature and reinforced the theory 
that the ideal number of embryos transferred is at most two.

It was possible to conclude that the prevalence of the viable pregnancy after ICSI procedure was 40.9%. This index 
was positively influenced by the aspiration of less than eight oocytes and the transferring of two or more embryos. 
The other characteristics of the ICSI procedure were not associated to the expected outcome.
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