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Abstract

Background

Infertility is a prevalent global health concern arising from diverse etiologies, including hormonal
imbalances, reproductive system disorders, lifestyle factors, genetic abnormalities, and age-related
declines in reproductive capacity. In vitro fertilization (IVF) and intracytoplasmic sperm injection (ICSI)
remain cornerstone therapeutic interventions for couples experiencing reproductive difficulties.

Materials and Methods

A two years cross-sectional study was conducted to evaluate the underlying causes of infertility and to
analyze treatment outcomes including success rates, pregnancy outcomes, and associated clinical
factors among patients undergoing in vitro fertilization and intracytoplasmic sperm injection at the Nobel
IVF Centre.

Results

The study enrolled 126 patients, comprising 77 in the IVF group and 49 in the ICSI group. The mean (SD)
age of participants was 33.45 + 6.01 years, and the median (IQR) age was 34 (29-38) years. Patients
were categorized according to the underlying cause of infertility, including tubal factor infertility,
diminished ovarian reserve based on Anti-Millerian Hormone (AMH) levels, polycystic ovary syndrome
(PCQOS), oligospermia, asthenospermia, unexplained infertility, and combined etiologies. Pregnancy-
related outcomes, including implantation rates and neonatal results, were systematically documented.

Conclusion

Higher pregnancy success rates were significantly associated with younger maternal age (<35 years).
IVF demonstrated particularly favorable outcomes in cases of unexplained infertility and tubal factor
infertility, whereas ICSI yielded superior results in male-factor infertility. Across all treatment groups,
embryo quality remained a key determinant of implantation success.
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Introduction

Infertility, affecting approximately 10-15% of
couples worldwide, represents a significant
public health concern. Beyond its physical
implications, infertility can adversely impact
emotional well-being and interpersonal relation-
ships. Assisted reproductive technologies (ART),
including in vitro fertilization (IVF) and intracyto-
plasmic sperm injection (ICSI), have become
primary interventions for couples facing repro-
ductive challenges, improving the likelihood of
conception. Delayed childbearing contributes to
infertility, primarily due to the natural decline in
ovarian reserve with advancing maternal age
[1-3].

Despite advances in ART, success rates remain
variable, influenced by factors such as female
age, ovarian reserve, semen quality, embryo
quality, and the underlying cause of infertility [4].
Region-specific data from Nepal are limited, and
patient profiles at tertiary centres such as Nobel
IVF Centre may differ from global patterns.
Identifying predictors of ART success is therefore
crucial for optimizing outcomes and providing
personalized patient care.

This study aims to evaluate predictors of IVF and
ICSI success among patients at Nobel IVF
Centre, with a focus on demographic characteris-
tics, ovarian reserve markers (AMH), semen and
ovum quality, embryo grading, and infertility
etiology, to inform treatment strategies and
improve pregnancy outcomes.

Materials and Methods

This cross-sectional study evaluated predictors
of treatment outcomes among 126 patients
undergoing in vitro fertilization (IVF; n=77) or
intracytoplasmic sperm injection (ICSI; n=49) at
the Nobel IVF Centre, Birathagar, Nepal, over
two years (Kartik 2078 to Kartik 2080; October
2021-October 2023). Ethical approval was
obtained from the Institutional Review Commit-
tee of Nobel Medical College Teaching Hospital
(Reference No. 832/2023). The sample size was
calculated using the formula, n =Z2xp x q/ e?
[where, n = minimum required sample size, Z =
1.96 at 95% confidence interval, p = estimated
prevalence 15% [1], g = 1 —p, e = margin of error
(10%)] and hence calculated as 49. However, the
study included all 126 eligible participants to
increase statistical power.

Eligible participants were women aged 18-45
years undergoing their first assisted reproductive
technology (ART) cycle. Patients with severe
systemic iliness, known genetic disorders, or
incomplete medical records were excluded.
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Convenience sampling was used, and all con-
secutive eligible cases during the study period
were included.

Descriptive statistics were used to summarize
baseline characteristics and treatment out-
comes. Continuous variables were expressed as
mean * standard deviation (SD) or median with
interquartile range (IQR), depending on data
distribution. Categorical variables were pre-
sented as frequencies and percentages.
Between-group comparisons (IVF vs. ICSI) for
categorical outcomes were conducted using the
chi-square (x?) test or Fisher's exact test, as
appropriate. A two-tailed p-value <0.05 was
considered statistically significant. Statistical
analyses were performed using IBM SPSS
Statistics version 27.

Results

Among the 126 patients who underwent assisted
reproductive treatment, 77 (61%) received IVF
and 49 (39%) underwent ICSI. Descriptive chara-
cteristics of the study population are given in
Table 1. The majority of treatment cycles were
performed using patients' own oocytes. Overall,
79.4% of cycles relied on self-oocytes, whereas
20.6% utilized donor oocytes. This distribution
highlights a predominant preference for
autologous oocyte use. It also reflects the clinical
tendency to reserve donor oocytes for selected
indications.

Table 1: Clinical Characteristics of the study population

Number Baby outcome in 126

Process in 126 cases Number (%)

(%) cases

IVF 77 (61.1) Male 23 (17.6)

ICSI 49 (38.9) Female 24 (19.2)
Ovum factor in 126 Twins 10 (8.0)
cases

Own 100 (79.4) Baby outcome pending 1(0.8)

Donor 26 (20.6) No outcome (abortion) 8(6.4)
Pregnancy result in 126 No outcome (biochemical 3 (2.4)
cases pregnancy)

Positive 69 (54.8) Negative pregnancy 57 (45.6)

Negative 57 (45.2) Cause of infertility in 126 Number (%)

cases

Pregnancy outcome n Tubal factor 2(1.6)
126 cases

Delivered 54 (42.9) Poor ovarian reserve 50 (40.0)

Abortion 9(7.1) Oligospermia 19(15.2)

Biochemical pregnancy 4 (3.2) Asthenospermia 4(3.2)

Pending 1(0.8) PCOS 17 (13.6)

Negative pregnancy 58 (46.0) Unknown 23 (17.6)

Combined 11(8.8)

Age (years) n 126 cases
Mean + SD

Median (IQR)

3345 +6.01
34 (29, 38)

The distribution of infertility etiologies in our
cohort revealed that poor ovarian reserve was
the predominant factor, accounting for 40% of
cases, followed by unexplained infertility (17.6%)
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and male-factor abnormalities such as oligosper-
mia (15.2%) and asthenospermia (3.2%). Among
female-related causes, polycystic ovary syn-
drome (13.6%) also represented a substantial
proportion, while combined male—female factor
infertility comprised 8.8% of cases. Tubal pathol-
ogy was comparatively rare, contributing only
1.6% to the overall etiology. Collectively, these
findings highlight a clear predominance of
female-factor infertility, especially diminished
ovarian reserve and PCOS. The overall clinical
pregnancy rate of 54.8% indicates a moderately
high success rate within this mixed cohort of IVF
and ICSI cycles. Furthermore, a live birth (take-
home baby) rate of 42.9% was achieved, accom-
panied by a miscarriage rate of 7.1%, a biochemi-
cal pregnancy rate of 3.2%, and a twin pregnancy
rate of 8%, underscoring favorable clinical
outcomes consistent with contemporary assisted
reproductive technology benchmarks. Clinical
characteristics of the study population is given in
Table 2.

Table 2: Comparison between Patients under gone IVF
VsICSI

Parameters IVE (N_Z e (N-°49) P - value

n % ] %

Ovum factor:

Own 60 779 40 816 0.61

Donor 17 221 9 184

Causes of Infertility:

Tubal factor 0 - 2 41

Poor Ovarian Reserve 40 526 10 204

Oligospermia 1 13 18 367

Asthenospermia 0 - 8.2

PCOS 15 197 2 441

Unknown 20 263 2 4.1

Combined 0 - 1M 224

Pregnancy result:

Positive 44 571 25 510 0.50

Negative 33 429 24 490

Pregnancy outcome:

Delivered 34 442 20 408

Abortion 7 9.1 2 41

Biochemical 3 3.9 1 2.0 0.48

Negative 33 429 25 510

Pending 0 - 1 20

Baby outcome:

Male 17 221 5 104

Female 13 169 11 229 0.25

Twins 5 65 5 104

Age (mean + SD) 33.62+6.39 33.18+542 0.69

The IVF group demonstrated comparatively
superior clinical outcomes, with higher positive
pregnancy rates (57% vs. 51%) and live birth
rates (44.2% vs. 40.8%) than the ICSI group.
Etiological profiles differed markedly: male-factor
infertility predominated in the ICSI cohort,
particularly oligospermia (36.7%) and asthenos-
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permia (8.2%), whereas tubal-factor infertility
was minimally represented (2.4%). Poor ovarian
reserve was observed in both groups, though
more frequently in IVF (52.6% vs. 20.4%).

Most cycles employed autologous oocytes (IVF
77.9%, ICSI 82.6%), with donor oocyte use
slightly higher in IVF (22.1% vs. 18.4%). Neona-
tal outcomes indicated that IVF resulted in a
higher proportion of male infants and twin gesta-
tions, whereas ICSI yielded more female infants
(23%) and fewer twin pregnancies.

Overall, these findings suggest that although IVF
is associated with higher success rates across
several clinical endpoints, ICSI remains indis-
pensable for managing male-factor infertility. The
elevated twin rate in IVF may reflect variation in
embryo transfer practices.

Delivery rates were higher in the IVF cohort,
while negative pregnancy outcomes were more
frequent in ICSI. Abortion and biochemical preg-
nancy rates were comparable between groups.
Consistent with clinical indications, ICSI was
predominantly used for male-factor infertility,
whereas IVF was more often associated with
female-factor etiologies such as poor ovarian
reserve and PCOS.

Discussion

Patient age is widely regarded as the strongest
predictor of clinical pregnancy outcomes. None-
theless, several hormonal biomarkers offer
additional insights into oocyte quantity across
different age groups [1]. Our study also showed
higher pregnancy success rates were signifi-
cantly associated with younger maternal age
(<35 years). Follicle-stimulating hormone (FSH)
levels typically increase with advancing age,
whereas anti-Mdillerian hormone (AMH) levels
decline. AMH demonstrates a strong correlation
with other indicators of ovarian reserve [3]. Cai et
al. (2011) reported that the likelihood of concep-
tion following a completed treatment cycle pro-
gressively declines with increasing maternal age,
with a particularly pronounced decrease after
age 35. This decline mirrors the reduction in both
total embryo number and good-quality embryos
observed beyond this age. These findings
suggest that the age-related decrease in IVF
success is primarily driven by a diminishing
ovarian reserve, characterized by reductions in
both oocyte quantity and quality [5].

In our study we did not find any association
between male or female BMI in ART outcome.
Schliep etal., in a prospective cohort study, found
no association between male or female BMI and
fertilization rate, pregnancy rate, or live birth in
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IVF cycles [6]. However, several published
studies have reported significant associations
between female BMI and ART outcomes [7-9].
The duration of infertility also exerts a moderate
influence on IVF outcomes [10-12]. This high-
lights the need for individualized patient counsel-
ling and carefully tailored treatment strategies to
optimize success rates. The benefit plateaued
between 15 and 20 oocytes and gradually
declined thereafter, emphasizing the importance
of balanced ovarian stimulation to maximize
success while minimizing risks associated with
excessive response [13].

A history of prior pregnancy particularly one
conceived through IVF is a strong predictor of
success in subsequent IVF cycles. Importantly,
this beneficial effect persists regardless of
whether the previous pregnancy resulted in a live
birth or miscarriage [14]. Our study also found
higher rate of multiple pregnancies and higher
rate of caesarean delivery. Thompson et al. [15]
reported that pregnancies conceived through
assisted reproductive technology (ART) carry a
twofold increased risk of caesarean delivery
compared with spontaneously conceived preg-
nancies. Similarly, analysis of the Canadian
Assisted Reproductive Technologies Register by
Gunby et al. [16] found that the rate of multiple
pregnancies with IVF approaches 30%. Fechner
et al. have suggested that elevated production of
steroid hormones and peptide proteins during
ovarian stimulation may contribute to the
increased risk of preterm birth. Supporting this, a
meta-analysis reported that singleton pregnan-
cies conceived through IVF/ICSI after single or
double embryo transfer are 1.8-2.1 times more
likely to result in preterm delivery compared with
naturally conceived pregnancies [17].

This study has several limitations. First, the
relatively small sample size restricts the strength
of causal inferences. Second, the study popula-
tion was derived from a single centre, which may
limit the generalizability of the findings. Third,
outcomes were not stratified by stimulation
protocols or embryo-transfer practices, both of
which could have influenced the observed resu-
Its. Finally, potential confounders such as life-
style characteristics and genetic predispositions
were not captured and may have affected the
analyses.

Conclusion

In our study, Higher pregnancy success rates
were significantly associated with younger
maternal age (<35 years). IVF demonstrated a
more favorable overall clinical outcome than
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ICSI. Positive pregnancy rates and live birth rates
were higher in the IVF group, although these
differences did not reach statistical significance.
The distribution of infertility etiologies varied
markedly across the study population. This
variation strongly influenced the selection of
treatment modality. Overall, the findings highlight
the importance of individualized, etiology-based
decision-making in assisted reproductive treat-
ments.
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