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ABSTRACT

Background: Male factor infertility is a significant contributor to global infertility, accounting for nearly half of
all cases. Assisted reproductive techniques (ART) such as intrauterine insemination (IUI), in vitro fertilization
(IVF), and intracytoplasmic sperm injection (ICSI) have transformed the management of male infertility. Aim of
the study: This study aimed to evaluate the clinical outcomes of ART among couples affected by male factor
infertility and identify predictors of treatment success. Methods: A retrospective descriptive study was conducted
on 94 couples diagnosed with male factor infertility who underwent IUI, IVF, or ICSI over a one-year period at a
tertiary care center in Bangladesh. Data on demographic characteristics, semen parameters, treatment details, and
clinical outcomes were analyzed using SPSS version 26. Logistic regression was applied to identify predictors of
pregnancy outcomes. Result: The majority of male partners were >40 years (70.2%), while female partners were
most commonly aged 30—34 years (40.4%). Semen analysis revealed reduced motility (33.3%) and low sperm
concentration (15.7 + 14.2 x10%mL). Morphological abnormalities included asthenozoospermia (45.7%),
oligozoospermia (33.0%), and azoospermia (12.8%). ICSI demonstrated superior outcomes with the highest
fertilization rate (72.5%), clinical pregnancy rate (40.0%), and live birth rate (33.3%), compared with IVF and
IUI. Predictors of reduced pregnancy success included female age >35 years, male age >40 years, and infertility
duration >5 years, while higher sperm concentration and ICSI use improved outcomes. Conclusion: 1CSI was the
most effective ART method in overcoming male infertility, particularly in cases of low sperm quality. Age and
infertility duration were critical determinants of success. These findings emphasize the importance of early
intervention and individualized treatment planning.
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INTRODUCTION

Male factor infertility, defined as the inability of a male to cause pregnancy in a fertile female, accounts for
approximately 20-30% of all infertility cases and contributes to about 50% of infertility cases when male and
female factors are combined [1]. Male infertility accounted for 6.5% of all outpatient cases, with the highest
incidence observed in men aged 30 to 39 years in Bangladesh [2]. This condition encompasses a range of disorders
affecting sperm production, quality, and function, posing significant challenges to couples seeking to conceive
[3]. Environmental factors such as exposure to toxins, heat, and radiation can impair spermatogenesis [4]. Lifestyle
factors, including smoking, excessive alcohol consumption, and obesity, have also been linked to reduced sperm
quality [5]. Assisted reproductive techniques (ART) have revolutionized the treatment of male infertility, offering
solutions for couples where traditional conception methods have failed [6]. Techniques such as in vitro
fertilization (IVF) and intracytoplasmic sperm injection (ICSI) have been employed to overcome male infertility
factors. ART involves the manipulation of both eggs and sperm outside the body to facilitate fertilization and
embryo development [7]. Male infertility arises from a variety of biological, environmental, and lifestyle-related
factors, often interacting in complex ways. Genetic abnormalities are a major contributor, including Y-
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chromosome microdeletions, Klinefelter syndrome, and mutations affecting sperm production or function. These
conditions can result in azoospermia (complete absence of sperm) or severe oligospermia (very low sperm count)
[8]. Hormonal and physiological disorders also play a significant role. Conditions such as hypogonadism,
varicocele, or obstruction of the reproductive tract can impair spermatogenesis or sperm transport [9].
Environmental factors, including prolonged exposure to heat, toxins, pesticides, heavy metals, and radiation,
further compromise sperm quality and quantity [10]. Lifestyle influences are increasingly recognized as major
contributors. Smoking, excessive alcohol use, obesity, poor diet, and sedentary behavior negatively affect sperm
motility, morphology, and DNA integrity. Chronic stress and certain medications can exacerbate these issues,
highlighting that male fertility is not only a matter of biology but also of everyday choices and environmental
exposures [11]. The consequences of male infertility extend beyond the biological inability to conceive, deeply
affecting psychological well-being and social dynamics. Men facing infertility often experience emotional
distress, including feelings of inadequacy, anxiety, depression, and low self-esteem. These psychological impacts
can strain marital and familial relationships, sometimes leading to isolation or conflict between partners [12]. The
advantages of ART are substantial, providing hope for couples facing male infertility. ART can overcome various
male infertility issues, including low sperm count, poor sperm motility, and erectile dysfunction [13]. It allows
for the use of sperm retrieved directly from the testes in cases of azoospermia, enabling fertilization and embryo
development [14]. The aim of this study is to retrospectively evaluate the outcomes of assisted reproductive
techniques in couples affected by male factor infertility, identifying factors that influence treatment success and
overall effectiveness.

METHODOLOGY & MATERIALS

This retrospective descriptive study was conducted at the Department of Obstetrics and Gynaecology,
Bangabandhu sheikh Mujib Medical University, Dhaka, Bangladesh. The study covered one year period from
January 2021 to December 2021. The study population included 94 participants evaluated for infertility in whom
male factor infertility was identified as the primary cause.

Inclusion Criteria:

e  Age between 30 to 64 years.

e  Couples who underwent assisted conception (IUL, IVF, or ICSI) during the study period.
e  Couples who had documented fertilization, pregnancy, and live birth outcomes.

Exclusion Criteria:

e Couples with female factor infertility as the primary cause.

e  Couples with combined male and female infertility.

e Couples who did not proceed to ART despite diagnosis of male factor infertility.

Ethical Considerations
Approval was obtained from the Institutional Review Board prior to data collection. Informed consent was
obtained from participants.

Semen Analysis

Semen samples were collected after 3—5 days of ejaculatory abstinence by masturbation into sterile containers and
analyzed within 30 minutes of production. After liquefaction, semen analysis was performed according to World
Health Organization guidelines [15,16]. Seminal volume was measured in milliliters. Sperm concentration was
determined using the Makler counting chamber and expressed as x10%ml and per ejaculate. Sperm motility was
assessed by categorizing at least 100 spermatozoa into rapidly progressive, slow progressive, non-progressive,
and immotile. Morphology was assessed on 200 spermatozoa and expressed as percentage.

Data Collection

Patient records were reviewed for socio-demographic data (age, education, occupation), baseline health
characteristics (smoking, alcohol use, comorbidities, prior surgeries, duration and type of infertility), and semen
analysis parameters. Treatment details, including type of ART (IUL, IVF, or ICSI), fertilization rates, number of
embryos transferred, and clinical outcomes (clinical pregnancy, miscarriage, and live birth rates), were also
extracted. The primary outcomes were fertilization rate, clinical pregnancy rate per cycle, live birth rate per cycle,
and miscarriage rate. Secondary outcomes included semen quality parameters and predictors of pregnancy
outcomes.

Statistical Analysis

Data were analyzed using SPSS version 26.0 (IBM, Armonk, NY, USA). Continuous variables were summarized
as mean + standard deviation (SD), while categorical variables were presented as frequencies and percentages.
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Group comparisons of treatment outcomes (IUI, IVF, ICSI) were made using descriptive and inferential statistics.
Logistic regression analysis was performed to identify predictors of clinical pregnancy, with adjusted odds ratios
(OR) and 95% confidence intervals (CI) reported. A p-value <0.05 was considered statistically significant.

RESULT

The demographic profile of the 94 couples included in this study (Table 1) showed that most male partners were
aged 40 years or above (70.21%), with smaller proportions in the 35-39 years (19.15%) and under 35 years
(10.64%) groups. Female partners were comparatively younger, with 40.43% aged 30-34 years, while 29.79%
each were below 30 years and 35 years or older, indicating a relatively balanced age distribution among women.
Educational attainment was notable, with 40.43% having higher education, 29.79% secondary, 19.15% primary,
and 10.64% illiterate. Occupations were diverse, primarily office workers (35.11%), followed by agricultural
(25.53%) and industrial workers (15.96%), with smaller groups in healthcare, military, transport, and other sectors.
Lifestyle risk factors were uncommon (Table 2), with only 12.77% smoking and 24.47% consuming alcohol.
Comorbidities included hypertension (17.02%), diabetes (10.64%), and HIV (9.57%). Previous surgeries were
reported by 14.89%, mainly varicocelectomy. Infertility duration varied, with nearly half (48.94%) experiencing
3-5 years of infertility, and primary infertility predominated (73.40%). Semen analysis revealed a mean ejaculate
volume of 2.30 + 0.70 ml and sperm concentration of 15.71 + 14.23 x10%mL, with total motility below WHO
thresholds (33.32 +22.06%), suggesting reduced sperm quality (Table 3). Morphological abnormalities were most
common as asthenozoospermia (45.74%), followed by oligozoospermia (32.98%), azoospermia (12.77%),
teratozoospermia (5.32%), and combined OAT syndrome (3.19%) (Figure 1). Assisted reproductive techniques
favored ICSI (50%), with IVF and IUI performed in 29.79% and 20.21% of cases, respectively (Figure 2).
Fertilization and pregnancy outcomes differed by technique (Table 4), with ICSI showing the highest fertilization
rate (72.5 £ 10.7%), clinical pregnancy (40.0%), and live birth rates (33.3%). IUI had the lowest success rates.
Multivariate analysis identified key predictors of clinical pregnancy (Table 5): female age >35 years, male age
>40 years, and infertility duration >5 years reduced pregnancy likelihood, whereas sperm concentration >15
x10%/mL and use of ICSI increased success odds. Previous surgery showed a nonsignificant trend towards lower
pregnancy outcomes. Overall, younger couples, better sperm quality, and ICSI treatment were associated with
higher fertility success.

Table 1: Demographic characteristics of the study population (n=94)

Variable | Frequency (n) | Percentage (%)
Male age (years)
<35 10 10.64
35-39 18 19.15
>40 66 70.21
Female age (years)
<30 28 29.79
30-34 38 40.43
>35 28 29.79
Educational level
[lliterate 10 10.64
Primary 18 19.15
Secondary 28 29.79
Higher 38 40.43
Occupation
Industrial workers 15 15.96
Agricultural workers 24 25.53
Healthcare workers 10 10.64
Military workers 5 5.32
Transportation workers 4 4.26
Office workers 33 35.11
Others 3 3.19

Table 2: Baseline characteristics of the study population (n=94)

Variable | Frequency (n) | Percentage (%)
Smoking
Yes 12 12.77
No 82 87.23
Alcohol use
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Yes 23 24.47
No 71 75.53
Comorbidites
Hypertension 16 17.02
Diabetes mellitus 10 10.64
HIV 9 9.57
Previous Surgeries
Yes 14 14.89
No 80 85.11
Specific type of surge
Hydrocelectomy 2 2.13
Varicocelectomy 8 8.51
Herniorrhaphy 4 4.26
Duration of infertility (years)
<3 23 24.47
3-5 46 48.94
>5 25 26.60
Type of infertility
Primary 69 73.40
Secondary 25 26.60
Table 3: Semen analysis parameters of male partners
Variable Mean+SD
Volume (ml) 2.30£0.70
Sperm concentration/ml (x10°) 15.71£14.23
Sperm concentration/ejaculate (x10°) 30.76+£52.43
Total Motility (%) 33.324+22.06
Morphology
50 45.74
45 43
40
35 3] 32.98
30
25
20
15 12 12.77
10
. 5 532 I I 3 310
0 N T
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Figure 1: Pattern of morphological abnormalities among participants (n=94)
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Technique
50%
= Intrauterine Insemination (IUT)
= In Vitro Fertilization (IVF)
Intracytoplasmic Sperm Injection (ICSI)
Figure 2: Assisted conception techniques used (n=94)
Table 4: Fertilization and pregnancy outcomes (n=94)
Variable IUI (n=19) IVF (n=28) ICSI (n=47)
Fertilization Rate (%) — 58.30+12.40 | 72.50+10.70
Number of Embryos Transferred (Mean + SD) - 2.10+0.60 2.30+0.50
Clinical Pregnancy Rate per Cycle (%) 12.5 27.8 40.0
Live Birth Rate per Cycle (%) 8.3 22.2 333
Miscarriage Rate (%) 4.2 5.6 6.7
Table S: Predictors of clinical pregnancy (multivariate logistic regression)
Variable Adjusted OR 95% CI P-value
Female Age >35 years 0.62 0.39-0.92 0.021
Male Age >40 years 0.7 0.45-0.96 0.038
Duration of Infertility >5 years 0.68 0.47-0.94 0.027
Sperm Concentration >15 X 10%/mL 1.42 1.08-1.97 0.015
ICSI vs. IVF/IUIL 1.58 1.22-2.15 0.006
Previous Surgery (Yes) 0.74 0.50-1.05 0.084

DISCUSSION

Male factor infertility is a significant contributor to global infertility, accounting for nearly half of all cases.
Advances in assisted reproductive techniques (ART), such as in vitro fertilization (IVF) and intracytoplasmic
sperm injection (ICSI), have revolutionized treatment options for affected couples. Retrospective analyses of
treatment outcomes provide valuable insights into the efficacy of these interventions. This study is designed to
analyze treatment outcomes and success rates of assisted reproductive techniques in couples experiencing
infertility due to male factors. In our study, most male partners were >40 years (70.2%), while the female partners
clustered in the 30-34 year group (40.4%). Male age >40 and female age >35 were independently reduced the
odds of clinical pregnancy in our analysis. These demographic patterns align with earlier research indicating that
male infertility is more frequently observed among older, well-educated, and professionally employed men
[17,18]. In this study, a large proportion of participants had higher education and were employed as officers.
Although education level or office-based occupations are not directly associated with seminal fluid abnormalities,
factors like sedentary lifestyle, psychological stress, and environmental toxin exposure may play a contributing
role [19]. In the present study, most participants were non-smokers and non-alcohol users, while 12.8% reported
smoking and 24.5% reported alcohol use. Study supports a negative association between smoking and semen
quality and recommend smoking cessation as part of fertility counselling [20]. Evidence on low-to-moderate
alcohol intake and fertility is mixed, but heavy consumption consistently shows negative effects, making alcohol
an important modifiable factor in fertility care [21]. Common comorbidities included hypertension (17.0%),
diabetes mellitus (10.6%) and HIV infection (9.6%) in this study. Diabetes in particular has mechanistic
plausibility (endocrine dysfunction, neuropathy, oxidative stress) for impairing spermatogenesis and sexual
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function [22]. Published clinic-based series have reported varying HIV seroprevalence among infertile
populations and recommend routine screening and linkage to care [23]. Fourteen participants (14.9%) had prior
urogenital or groin surgery (varicocelectomy 8.5%, herniorrhaphy 4.3%, hydrocelectomy 2.1%). Infertility
duration was frequently intermediate (3—5 years, 48.9%), and primary infertility predominated (73.4%) compared
with secondary infertility (26.6%). Duration of infertility >5 years predicted lower clinical pregnancy odds in our
observation. Several studies found that increasing duration of infertility predicted poorer IUI outcomes [24-26].
The semen analysis demonstrated notable abnormalities in total sperm count, overall motility, and progressive
motility, while ejaculate volume and sperm morphology remained within normal ranges. The precise cause of this
decline in seminal fluid parameters is still uncertain; however, it has been linked to environmental toxins and
individual factors, reflecting the global trend of declining semen quality [17,19]. The morphological abnormalities
identified in this study, such as asthenozoospermia (reduced motility), oligozoospermia (low sperm count), and
azoospermia (absence of sperm cells), are in line with previous findings [17,27]. This pattern may reflect a shared
exposure among men, with environmental toxins considered the most probable contributing factor [28]. Such
abnormalities can markedly affect fertility outcomes and often necessitate specialized treatment strategies.
According to our study, marked differences were observed in fertilization and pregnancy outcomes among couples
undergoing IUI, IVF, and ICSI. Fertilization rates were significantly higher with ICSI (72.5% =+ 10.7) compared
with IVF (58.3% + 12.4), while IUI was not applicable for fertilization rate assessment. Similarly, clinical
pregnancy and live birth rates per cycle were highest with ICSI (40.0% and 33.3%, respectively), followed by IVF
(27.8% and 22.2%) and TUI (12.5% and 8.3%). Miscarriage rates were relatively low across all groups (4.2—6.7%),
with no substantial differences. These results align with earlier study and emphasize the effectiveness of ART in
managing male factor infertility [29].

Limitations of the study:
e  The short study duration restricted the ability to assess long-term outcomes, complications, and cumulative

live birth rates.

e Potential confounders such as genetic abnormalities, detailed lifestyle factors, and environmental exposures
were not fully addressed.

CONCLUSION

This study highlights that intracytoplasmic sperm injection (ICSI) offers the highest success rates among ART
options for couples with male factor infertility, particularly in cases of reduced sperm motility and concentration.
Fertility outcomes were negatively influenced by advancing male and female age and longer duration of infertility.
Early diagnosis, lifestyle modification, and timely initiation of ART are critical to optimizing reproductive
success. Further large-scale, multi-center prospective studies are recommended to validate these findings and
expand the evidence base for managing male infertility.
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