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Abstract

Background: Severe male factor infertility presents challenges in as-
sisted reproductive technology (ART). This study evaluated whether 
severe male factor infertility impacts clinical pregnancy outcomes 
following in vitro fertilization-intracytoplasmic sperm injection (IVF-
ICSI) compared to non-male factor cases.

Methods: In this retrospective cohort study at the Department of 
Reproductive Medicine and Surgery, SAT Hospital, Government 
Medical College, Thiruvananthapuram, couples undergoing IVF-
ICSI between January 2017 and December 2020 were divided into 
severe male factor (group 1, n = 51) and non-male factor (group 2, 
n = 51) groups, matched for female age, body mass index, and ovar-
ian reserve. Outcomes compared included clinical pregnancy rates 
(CPRs) based on sperm source (ejaculated vs. surgically retrieved) 
and male factor type (severe oligoasthenoteratozoospermia vs. azo-
ospermia). Statistical analysis utilized univariate and multivariate 
logistic regression.

Results: The overall CPR was 75.5%. Group 1 (severe male fac-
tor) achieved a CPR of 68.6%, while group 2 (non-male factor) 
achieved 82.4%, a difference that was not statistically significant (P 
= 0.107). Within group 1, no significant differences were found be-
tween outcomes using ejaculated versus surgically retrieved sperm 
(P = 0.393). Logistic regression showed lower odds of pregnancy 
with severe male factor infertility (odds ratio 0.469, 95% confidence 
interval: 0.185 - 1.190), but this was not statistically significant (P 
= 0.111).

Conclusion: Severe male factor infertility, including cases requir-
ing surgical sperm retrieval, does not significantly compromise 

CPRs in IVF-ICSI cycles when female factors and treatment pro-
tocols are optimized.

Keywords: Severe male infertility; IVF-ICSI; Azoospermia; Oli-
goasthenoteratozoospermia; Surgical sperm retrieval; Clinical preg-
nancy rate

Introduction

Infertility affects one in six people, which is 17.5% of the 
adult population globally [1], with male factors contribut-
ing to nearly half of these cases either alone or in combina-
tion with female factors [2]. Severe male factor infertility, 
encompassing conditions such as severe oligoasthenoterato-
zoospermia (OAT) and azoospermia, presents unique chal-
lenges in assisted reproductive technology (ART) programs. 
The advent of intracytoplasmic sperm injection (ICSI) has 
revolutionized the management of severe male infertility by 
enabling successful fertilization with minimal viable sperma-
tozoa [3]. However, questions persist regarding the impact 
of compromised sperm quality on embryo development, im-
plantation, and clinical pregnancy rates (CPRs), particular-
ly when compared to in vitro fertilization-intracytoplasmic 
sperm injection (IVF-ICSI) outcomes in couples without 
male factor infertility.

Some studies suggest that despite poor semen parameters, 
ICSI can largely overcome male infertility, resulting in clinical 
pregnancy and live birth rates comparable to those of non-male 
factor infertility cases [4]. Conversely, concerns have been 
raised that sperm from severely affected males may harbor 
higher rates of DNA fragmentation or epigenetic alterations, 
potentially influencing reproductive outcomes [5].

This retrospective cohort study aimed to assess whether se-
vere male factor infertility affects clinical pregnancy outcomes 
following IVF-ICSI in a matched cohort at a tertiary care center. 
By comparing couples affected by severe male factor infertil-
ity to those without, and further evaluating outcomes based on 
the sperm source (ejaculated vs. surgically retrieved), this study 
aimed to offer clinically relevant insights into how the severity 
of male infertility influences outcomes in contemporary ART 
practice.
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Materials and Methods

Study design and setting

This retrospective cohort study was conducted at the De-
partment of Reproductive Medicine and Surgery, Sri Avit-
tom Thirunal (SAT) Hospital, Government Medical College, 
Thiruvananthapuram, Kerala. Ethical clearance was obtained 
from the Institutional Ethics Committee before initiating the 
study. Patient records from January 1, 2017, to December 31, 
2020, were reviewed to identify eligible couples who had un-
dergone IVF with ICSI.

Participant selection

The study included couples undergoing IVF-ICSI treatment 
and was categorized into two cohorts: Group 1 (severe male 
factor group): couples with severe male factor infertility who 
underwent IVF-ICSI using autologous sperm, either ejaculated 
or surgically retrieved; group 2 (non-male factor group): cou-
ples with no male factor infertility, including a small subset 
with azoospermia managed via donor sperm.

To reduce bias, female partners in both groups were 
matched for age, body mass index (BMI), and ovarian reserve 
markers (anti-Müllerian hormone (AMH), antral follicle count 
(AFC)), factors known to influence IVF outcomes [6]. Couples 
were excluded if the female partner had diminished ovarian re-
serve, or confounding uterine or endometrial pathologies, such 
as endometriosis, adenomyosis, fibroids, or hydrosalpinx.

Due to limited donor sperm IVF-ICSI cycles at our center, 
the control group (group 2) primarily comprised women with 
infertility related to polycystic ovary syndrome (PCOS), tubal 
block, or unexplained causes, where oocyte quality and endo-
metrial receptivity were not severely compromised. A sample 
size calculation, based on a presumed 60% CPR in PCOS 
patients undergoing IVF [7] and an expected 50% reduction 
due to male factor infertility [8], indicated that 40 couples per 
group would achieve 95% confidence and 80% power. We re-
cruited 51 couples in each group.

Data collection

Baseline demographic and clinical data were extracted from 
patient records into Microsoft Excel. All couples had under-
gone a comprehensive infertility workup including hormonal 
evaluation (follicle-stimulating hormone (FSH), luteinizing 
hormone (LH), thyroid-stimulating hormone (TSH), prolac-
tin (PRL)), ovarian reserve assessment (AMH, AFC), trans-
vaginal ultrasound for female partners, and semen analysis for 
male partners. Semen analysis followed WHO guidelines and 
was performed after 2 - 3 days of abstinence using ejaculated 
samples obtained via masturbation.

Severe male factor infertility was defined as: 1) severe 
OAT: sperm concentration < 16 million/mL, progressive mo-
tility < 30%, normal morphology < 4% [9]; 2) azoospermia: 

complete absence of sperm in the ejaculate.
The source of sperm - ejaculate, surgically retrieved, or 

donor - was documented, along with IVF outcomes including 
embryo development and clinical pregnancy, defined as visu-
alization of an intrauterine gestational sac on ultrasound.

IVF-ICSI and embryo transfer procedures

Procedures were performed according to standardized institu-
tional protocols, as previously published [10]. Key steps in-
cluded the following.

Ovarian stimulation and oocyte retrieval

Controlled ovarian stimulation using gonadotropin-releasing 
hormone (GnRH) antagonist or long agonist protocols, with 
human menopausal gonadotropin (HMG) (MENOPUR) or re-
combinant FSH (GONAL-F), was tailored to individual ovari-
an reserve. Final oocyte maturation was triggered using human 
chorionic gonadotropin (hCG), GnRH agonist, or dual trigger, 
followed by ultrasound-guided oocyte retrieval 35 h later.

Sperm collection and preparation

Ejaculated sperm was processed using a two-layer (40%/80%) 
discontinuous density gradient centrifugation.

Surgically retrieved sperm was obtained through percuta-
neous epididymal sperm aspiration (PESA) performed under 
local anesthesia using a 23-G needle to aspirate epididymal 
fluid or through testicular sperm aspiration (TESA) performed 
with an 18-G needle to aspirate testicular tissue for sperm ex-
traction.

ICSI, fertilization, and embryo culture

ICSI was performed on all mature oocytes (metaphase II), us-
ing a micromanipulator under an inverted microscope. A sin-
gle, motile, morphologically normal sperm was immobilized 
and injected into the oocyte cytoplasm. Fertilization was as-
sessed 16 h post-ICSI. Embryos were cultured in G-TL me-
dium and graded based on the Istanbul consensus.

Cryopreservation and embryo transfer

Embryos were vitrified using the Kitazato Cryotop method as 
per the center’s “all-freeze” policy. In frozen embryo trans-
fer (FET) cycles, endometrial preparation involved estradiol 
valerate and progesterone, with or without GnRH agonist 
downregulation. Embryos were warmed, cultured, and grad-
ed for transfer using Istanbul criteria (cleavage/morula) or 
Gardner and Schoolcraft system (blastocysts). Transfer was 
performed under transabdominal ultrasound guidance using a 
Sydney IVF catheter.
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Luteal support and pregnancy confirmation

Post-transfer, luteal support was provided with vaginal proges-
terone gel. Serum β-hCG was measured 12 days after embryo 
transfer. Clinical pregnancy was confirmed by ultrasound at 6 
weeks.

Outcome measures

The primary outcome was clinical pregnancy, defined as the 
presence of an intrauterine gestational sac, with or without a fe-
tal pole. Pregnancy rates were compared between groups (male 
factor vs. non-male factor infertility), with further subgroup 
analyses by type of male factor (severe OAT vs. azoospermia) 
and sperm source (ejaculate, surgically retrieved, donor).

Statistical analysis

Statistical analysis was performed using Jamovi software 
[11]. Continuous variables were tested for normality using 
Shapiro-Wilk test and expressed as mean ± standard deviation 
(SD) and median. Categorical variables were analyzed using 
Chi-square test and continuous variables using Student’s t-test 
(normal distribution) or Mann-Whitney U test (non-normal 
distribution). A univariate logistic regression model was used 
to examine the association between male factor infertility 
(using autologous sperm) and clinical pregnancy outcome. 
A multivariate logistic regression model was constructed to 
control for potential confounders including female age, BMI, 
AMH, and AFC, and to identify independent predictors of 
IVF-ICSI success. A two-tailed P-value < 0.05 was consid-
ered statistically significant.

Ethical considerations

This study was conducted in accordance with the ethical stand-
ards of the Institutional Ethics Committee of Government 
Medical College, Thiruvananthapuram, and with the 1964 
Helsinki declaration and its later amendments. Ethical approv-
al was obtained prior to the initiation of the study.

Results

Clinical characteristics of study participants

In group 1 (n = 51), male factor infertility was present in all 
cases, with 66.7% (n = 34) diagnosed with severe OAT and 
33.3% (n = 17) with azoospermia. Female factor (PCOS) was 
present in 21.6% of couples. The source of sperm was ejacu-
late in 64.7% and surgically retrieved in 35.3% (Table 1).

In group 2 (n = 51), there was no male factor as those with 
azoospermia (n = 3, 5.9%) were managed with donor sperms. 
The causes of infertility included female factor like PCOS 

(43.1%, n = 22), tubal block (15.7%, n = 8), and unexplained 
infertility (35.3%, n = 18). There was significant difference 
between group 1 and group 2 in terms of male and female fac-
tor as well as sperm source.

Baseline female partner characteristics

Female age, BMI, AMH, and AFC were comparable between 
the two groups. Age and BMI were normally distributed and 
analyzed using Student’s t-tests, while AMH and AFC were 
non-normally distributed and compared using the Mann-Whit-
ney U test (Table 2).

Outcome measures

The overall CPR across both groups was 75.5% (77 out of 102 
couples). In group 1, which consisted of couples with severe 
male factor infertility, the CPR was 68.6% (35/51), while in 
group 2, which included couples without male factor infertil-
ity (including those using donor sperm), the pregnancy rate 
was 82.4% (42/51); however, this difference did not reach 
statistical significance (P = 0.107). On comparing outcome 
between ejaculated sperms with male factor vs. ejaculated 
sperms without male factor, there was no significant differ-
ence in the CPRs (P = 0.365). Similarly, among couples us-
ing surgically retrieved sperm in group 1, the pregnancy rate 
was 64.7% (11/18), which again was not significantly different 
when compared to the 100% pregnancy rate observed in the 
small number of donor sperm users in group 2 (3/3 couples, P 
= 0.219) (Table 3).

Within the male factor group (group 1), couples with 
severe OAT had a CPR of 70.6% (24/34), while those with 
azoospermia had a slightly lower CPR of 64.7% (11/17), with 
no significant difference (P = 0.670), indicating similar treat-
ment success regardless of severity of male factor condition. 
When comparing sperm source within group 1, those using 
ejaculated sperm had a higher CPR (72.7%, 24/33) compared 
to those using surgically retrieved sperm (61.1%, 11/18), al-
though this difference too was not statistically significant (P 
= 0.393), suggesting that both methods of sperm acquisition 
can yield comparable pregnancy outcomes in the context of 
IVF-ICSI.

Regression analysis

Logistic regression analysis was performed using both groups 
to evaluate whether the presence of severe male factor infertil-
ity impacted IVF-ICSI outcomes. The univariate model (Table 
4) showed that male factor infertility was associated with lower 
odds of achieving pregnancy (odds ratio (OR) 0.469 (95% con-
fidence interval (CI): 0.185 to 1.190)), but this was not statisti-
cally significant (P = 0.111). The model explained only a small 
proportion of variance in outcomes (McFadden’s R2 = 0.0231). 
The receiver operating characteristic (ROC) analysis of this 
model (Fig. 1) demonstrated perfect sensitivity (1.00), identify-
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Table 2.  Distribution of Female Age, BMI, and Ovarian Reserve Markers Between Two Study Groups

Study groups N Missing Mean Median SD Shapiro-Wilk P
Independent samples t-test

Test used P-value
Age (years)
    Group 1 51 0 30 30 3.37 0.082 Student’s t-test 0.135
    Group 2 51 0 30.94 31 2.91
BMI (kg/m2)
    Group 1 51 0 23.29 24 2.63 0.272 Student’s t-test 0.076
    Group 2 51 0 24.35 24 3.29
AMH (ng/mL)
    Group 1 48 3 4.31 4.1 2.47 < 0.001 Mann-Whitney 

U test
0.994

    Group 2 48 3 4.35 3.45 2.39
AFC
    Group 1 48 3 21.1 18 11.65 < 0.001 Mann-Whitney 

U test
0.1

    Group 2 48 3 23.9 21.5 10.49

AMH and AFC were non-normally distributed (Shapiro-Wilk test); thus, the Mann-Whitney U test was used. Baseline characteristics were similar 
between groups. AFC: antral follicle count; AMH: anti-Müllerian hormone; BMI: body mass index; SD: standard deviation.

Table 1.  Distribution of Male Factor, Female Factor, and Source of Sperm Between Two Study Groups

Male factor
Study groups Severe OAT Azoospermia Absent P-value

Group 1 (n = 51) Observed 34 17 0 < 0.001
% within row 66.70% 33.30% 0.00%

Group 2 (n = 51) Observed 0 3 48
% within row 0.00% 5.90% 94.10%

Female factor

Study groups PCOS Tubal block Unexplained 
infertility Absent P-value

Group 1 (n = 51) Observed 11 0 0 40 < 0.001
% within row 21.6% 0.00% 0.00% 78.4%

Group 2 (n = 51) Observed 22 8 18 3
% within row 43.10% 15.70% 35.30% 5.90%

Sperm source

Study groups Ejaculate Surgically 
retrieved Donor P-value

Group 1 (n = 51) Observed 33 18 0 < 0.001
% within row 64.70% 35.30% 0.00%

Group 2 (n = 51) Observed 48 0 3
% within row 94.10% 0.00% 5.90%

P-values calculated using Chi-square test. Group 1: couples with severe male factor infertility undergoing IVF-ICSI with autologous sperm. Group 2: 
couples without male factor infertility (including those using donor sperm). OAT: oligoasthenoteratozoospermia; PCOS: polycystic ovary syndrome.
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ing all pregnancies correctly, but failed to distinguish non-preg-
nancies (specificity = 0.00), with an area under the curve (AUC) 
of just 0.593, reflecting poor discriminative ability.

To adjust for potential confounders, a multivariate logis-
tic regression analysis (Table 5) was conducted, including age, 
BMI, AMH, and AFC as covariates. Male factor infertility re-
mained a non-significant predictor of pregnancy (adjusted OR 
= 0.440, 95% CI: 0.159 to 1.22, P = 0.115), and none of the 
additional covariates significantly impacted the likelihood of 
pregnancy either (all P-values > 0.05), reinforcing the notion 
that neither male factor status nor baseline female characteris-

tics were strong independent predictors of clinical pregnancy 
in this cohort undergoing IVF-ICSI.

Discussion

This study aimed to evaluate the impact of severe male factor 
infertility on IVF-ICSI outcomes by comparing CPRs between 
couples with severe male factor infertility (group 1) and those 
without (group 2), with further stratification based on the type 
of male factor and source of sperm used. Despite numerical 

Table 3.  Clinical Pregnancy Distribution Between Study Groups

Study groups
Pregnancy

P value
Yes No

Group 1
    Observed 35 16 0.107
    % within row 68.60% 31.40%
Group 2
    Observed 42 9
    % within row 82.40% 17.60%
Sperm source
    Ejaculate with male factor infertility (group 1)
        Observed 24 9 0.365
        % within row 72.70% 27.30%
    Ejaculate without male factor Infertility (group 2)
        Observed 39 9
        % within row 81.30% 18.80%
    Surgically retrieved sperms (group 1)
        Observed 11 6 0.219
        % within row 64.70% 35.30%
    Donor sperms (group 2)
        Observed 3 0
        % within row 100.00% 0.00%

Table 4.  Univariate Logistic Regression Model Assessing the Impact of Severe Male Factor Infertility (Group 1 vs. Group 2) on Clini-
cal Pregnancy Outcomes Following IVF-ICSI

Model fit measures
Model Deviance AIC R2

McF

1 111 115 0.0231
Note: Models estimated using sample size of N = 102
Model coefficients - pregnancy

95% Confidence interval
Predictor Estimate SE Z P Odds ratio Lower Upper
Male factor
Group 1 - Group 2 -0.758 0.475 -1.59 0.111 0.469 0.185 1.19

Estimates represent the log odds of “pregnancy = yes” vs. “pregnancy = no”. Group 1: couples with severe male factor infertility undergoing IVF-ICSI 
with autologous sperm. Group 2: couples without male factor infertility (including those using donor sperm).
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differences in pregnancy rates between groups, our findings 
suggest that severe male factor infertility, including cases re-
quiring surgical sperm retrieval, does not significantly com-

promise clinical pregnancy outcomes in IVF-ICSI cycles when 
appropriate techniques and laboratory standards are employed.

Group 1 consisting of couples with either severe OAT 

Table 5.  Multivariate Logistic Regression Model Evaluating the Association Between Severe Male Factor Infertility and Clinical 
Pregnancy Following IVF-ICSI, Adjusting for Female Partner Characteristics (Age, BMI, AMH, and AFC)

Model fit measures
Model Deviance AIC R2

McF

1 101 113 0.0470
Note. Models estimated using sample size of N = 96
Model coefficients - pregnancy

95% Confidence interval
Predictor Estimate SE Z P Odds ratio Lower Upper
Male factor
Group 1 - Group 2 -0.82047 0.5199 -1.578 0.115 0.440 0.15891 1.22
AFC 0.00636 0.0339 0.187 0.851 1.006 0.94163 1.08
AMH 0.14562 0.1649 0.883 0.377 1.157 0.83731 1.60
BMI -0.03696 0.0896 -0.413 0.680 0.964 0.80855 1.15
Age 0.05744 0.0847 0.678 0.497 1.059 0.89718 1.25

Estimates represent the log odds of “pregnancy = yes” vs. “pregnancy = no”. Group 1: couples with severe male factor infertility undergoing IVF-ICSI 
with autologous sperm. Group 2: couples without male factor infertility (including those using donor sperm). AFC: antral follicle count; AMH: anti-
Müllerian hormone; BMI: body mass index; SD: standard deviation.

Figure 1. Receiver operating characteristic (ROC) curve illustrating the predictive performance of severe male factor infertility 
status on pregnancy outcome in IVF-ICSI cycles. Area under curve (AUC) = 0.593. IVF-ICSI: in vitro fertilization-intracytoplasmic 
sperm injection.
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or azoospermia using autologous sperm, achieved a CPR of 
68.6%, while group 2, comprising couples without male factor 
infertility (including those who used donor sperm), showed a 
higher, though statistically non-significant, pregnancy rate of 
82.4% (P = 0.107). This finding reinforces the current under-
standing that ICSI is a highly effective technique for overcom-
ing poor semen parameters, allowing fertilization and preg-
nancy rates to approach those seen in non-male factor cases. 
Those with prior fertilization failures have seen improved out-
come due to the technique of aggressive sperm immobilization 
used in ICSI [12].

When comparing outcomes based on sperm source, cou-
ples using ejaculated sperm in the presence of male factor 
infertility achieved a CPR of 72.7%, which was not signifi-
cantly different from the 81.3% seen in those using ejaculated 
sperm without male factor (P = 0.365). ICSI has shown higher 
success rates in male infertility but not improves outcomes in 
those without male factor compared to conventional IVF, indi-
cating its specific advantage in male infertility [13]. The CPR 
among couples using surgically retrieved sperm was 64.7%, 
which also did not differ significantly from the 100% success 
rate observed in a small number of donor sperm cycles (P = 
0.219). Although the use of donor sperm yielded excellent re-
sults, the limited number of cases (n = 3) precludes definitive 
conclusions. Other studies have consistently shown that do-
nor sperms have higher IVF success rates compared to partner 
sperm in severe male infertility [14, 15]. Due to limited donor 
IVF cycles at our center, we were unable to draw conclusive 
results. But our study shows that using partner sperm in severe 
male infertility with ICSI gives a viable option and has compa-
rable results to those without male factor.

Within the severe male factor group, CPRs did not dif-
fer significantly between those with severe OAT (70.6%) and 
those with azoospermia (64.7%) (P = 0.670). Moreover, when 
comparing sperm acquisition methods within this group, ejacu-
lated sperm yielded a higher pregnancy rate (72.7%) compared 
to surgically retrieved sperm (61.1%), though the difference 
was not statistically significant (P = 0.393). These observa-
tions are clinically important, as they support the use of sur-
gical sperm retrieval in azoospermic men without expecting 
a substantial compromise in treatment outcomes. The success 
of ICSI is highly dependent on the selection of viable sperm, 
and techniques like using testicular spermatozoa or aggressive 
sperm immobilization can further enhance outcomes [12, 16].

Regression analyses further substantiated these observa-
tions. The univariate logistic model indicated a trend toward 
lower odds of pregnancy in cases with severe male factor in-
fertility (OR = 0.469), though the association was not statisti-
cally significant (P = 0.111). The multivariate analysis, which 
controlled for female age, BMI, AMH, and AFC, also failed to 
identify male factor status or any female partner variables as 
independent predictors of clinical pregnancy, reinforcing the 
conclusion that with good female parameters and standardized 
treatment protocols, male factor infertility does not indepen-
dently reduce the likelihood of conception.

The rigorous inclusion criteria of this study, excluding 
couples with diminished ovarian reserve or endometrial fac-
tors, allowed for a focused examination of the male factor’s 
impact, minimizing confounding influences. Furthermore, 

standardized stimulation, ICSI, culture, and transfer protocols 
reduced procedural variability, enhancing the internal validity 
of the findings.

The limitations of this study include its retrospective de-
sign and single-center setting, which may limit generalizabil-
ity. The sample size was relatively small, particularly in the 
donor sperm subgroup, reducing the power to detect subtle 
but clinically meaningful differences. Due to limited cases, 
azoospermia could not be stratified into obstructive and non-
obstructive types, and subgroup analyses based on the method 
of surgical sperm retrieval (PESA vs. TESE) were not feasi-
ble. Additionally, although tubal factor alone would have been 
the optimal comparator, the scarcity of such cases without 
hydrosalpinx necessitated the inclusion of selected PCOS and 
unexplained infertility cases in the control group. Furthermore, 
key outcome measures such as live birth rate, take-home baby 
rate, embryonic euploidy data, and offspring health metrics 
were not available. Future well-designed, prospective multi-
centric studies with larger cohorts, stricter grouping criteria, 
and key outcome measures such as live birth rate, take-home 
baby rate, embryonic euploidy data, and offspring health met-
rics should be done to better assess the ability of IVF/ICSI to 
overcome male factor infertility.

Conclusion

This study demonstrates that the presence of severe male fac-
tor infertility, including azoospermia requiring surgical sperm 
retrieval, does not significantly impact clinical pregnancy out-
comes in IVF-ICSI cycles when female partner characteris-
tics are comparable and standard ART protocols are followed. 
These results provide reassurance for couples with severe male 
factor infertility and support the continued use of ICSI with 
autologous sperm, whether ejaculated or surgically retrieved, 
as an effective treatment option.
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