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ABSTRACT

Background: Infertility affects approximately 10—15% of reproductive-age couples globally. In vitro fertilization
(IVF) is a major treatment option, with success influenced by the quantity and quality of oocytes and embryos.
Methods: This retrospective study used total sampling of medical records from 402 patients undergoing IVF at
WIN IVF Clinic, RSIA Puri Bunda, Denpasar, between 2019 and 2021. Patients were grouped by age: <30, 31—
35, 36-40, and >40 years.

Results: Age significantly influenced the number of oocytes, mature oocytes, fertilization, and embryo quality.
Women aged <35 years had more favorable outcomes in these parameters, while a significant decline was
observed among women aged >35 years (p<0.005). The highest pregnancy rate occurred in women aged <30
years (41.8%), decreasing to 22.6% among women aged >40 years.

Conclusion: Female age is an important factor influencing IVF outcomes. Women aged <35 years have a greater
likelihood of producing mature oocytes and high-quality embryos and achieving pregnancy. Specific strategies

are therefore needed to improve IVF outcomes in older women.
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INTRODUCTION

Pregnancy is a physiological condition that occurs when an
ovum is fertilized by a sperm cell, and the resulting zygote
attaches (implants) to the uterus. Couples who are unable to
achieve pregnancy naturally after a minimum of one year of
consistent sexual activity without contraception are classified as
experiencing infertility.! In Indonesia, the infertility rate is
estimated at 10-15% of the total population, with 12-22% of the
affected population being of reproductive age.>® Approximately
15% of Indonesian women face fertility challenges, amounting to
around six million women.* A survey conducted by the Central
Bureau of Statistics (BPS) in 2010 revealed that Bali Province
ranks third among provinces in Indonesia with the lowest fertility
rates, reporting a total fertility rate of 2.132 compared to the
national average of 2.414.

https://ejournal4.unud.ac.id/index.php/medika/id/index
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Infertility necessitates comprehensive evaluation of both
men and women to identify underlying causes. One increasingly
popular method to assist couples in overcoming infertility is
assisted reproductive technology, including in vitro fertilization
(IVF). IVF involves fertilization outside the woman’s body,
where oocytes are retrieved from the ovaries, fertilized in vitro
with sperm, and the resulting embryos are incubated before being
transferred back to the uterus.®

The success of IVF procedures is influenced by various
factors, including reproductive health, sperm quality, and the
quality and quantity of oocytes. Among these factors, a woman’s
age plays a crucial role in determining the outcome of IVF. Age
significantly impacts both the quantity and quality of oocytes,
which naturally decline over time, particularly after the age of
35.78 The natural decline in the number of ovarian oocytes begins
at birth, and by reproductive age, the number of oocytes available
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for maturation and ovulation becomes limited. This decline
accelerates significantly after the age of 35, thereby reducing the
likelihood of TVF success.’

Moreover, age also affects the quality of embryos formed
after fertilization. Embryos of higher quality are more likely to
lead to successful pregnancies after implantation in the uterus,
whereas lower-quality embryos are less likely to develop properly
and may increase the likelihood of unsuccessful IVF outcomes.'?
Previous studies have shown that increasing age is associated with
a decline in IVF success rates, particularly regarding the quantity
of oocytes retrieved, fertilization rates, and overall pregnancy
success rates.!! Women under 35 years of age show significantly
higher IVF success rates compared to those above this age, with a
continual decline as age increases.'>!>
This study designed to analyze how maternal age affects IVF
patients' oocyte counts, mature oocyte counts, fertilization,
embryo quality, and pregnancy outcomes at the WIN IVF Clinic,
RSIA Puri Bunda Hospital, between 2019 and 2021.

MATERIALS AND METHODS

This study, approved by the Research Ethics Commission of
the Faculty of Medicine, Udayana University (Ethical Clearance
No. 0239/UN14.2.2.VIL.14/LT/2024), retrospectively analyzed
the relationship between patient age and in-vitro fertilization
(IVF) outcomes at WIN IVF Clinic, RSIA Puri Bunda, Denpasar,
from January to December 2024. Using secondary data from
medical records of women undergoing IVF between January
2019 and December 2021, the study assessed variables including
oocyte count, mature oocytes, fertilization rate, embryo quality,
and pregnancy outcomes, with patient age as the independent
variable and standardized IVF procedures as the control. Data
were analyzed using Microsoft Excel and SPSS v.29, employing
descriptive statistics, Kolmogorov-Smirnov tests, Kruskal-Wallis
tests with Dunn post hoc analysis, and Chi-square tests, with
significance set at p <0.05.
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The number of eggs was assessed starting from the initial
Ovum Pick-Up (OPU) procedure to the stage where mature eggs
were obtained. These mature eggs underwent fertilization and
eventually developed into embryos intended for implantation in
the uterus. The collected eggs were evaluated based on their
quantity, maturity, and quality, as only mature eggs have the
highest potential for fertilization. Once deemed mature, the eggs
were fertilized in the laboratory using prepared sperm. The
resulting embryos were monitored for several days to observe
their development, with particular focus on their quality and
ability to progress to the blastocyst stage, the stage preceding
uterine implantation.

The success of this process is significantly influenced by age,
which impacts the quantity and quality of eggs produced, the
fertilization rate, and the quality of the resulting embryos.
Differences among age groups were analyzed using the Kruskal-
Wallis test to determine whether significant variations existed in
reproductive outcomes across the studied age groups. This test
was chosen due to the data not following a normal distribution, as
confirmed by the Kolmogorov-Smirnov Normality Test
(p<0.005), making non-parametric testing more appropriate. The
analysis revealed significant differences in several variables
related to the number of eggs and embryos among the studied age

groups.

RESULTS

This study utilized medical record data from the IVF
laboratory at WIN IVF Clinic, RSIA Puri Bunda Denpasar,
collected between 2019 and 2021. A total of 409 samples
were obtained: 137 in 2019, 136 in 2020, and 136 in 2021.
After applying total sampling and inclusion criteria, 402
samples were analyzed, with 7 samples excluded due to
incomplete data.
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Figure 1. Number of Study Samples by Age Group

Based on data from Figure 1., the number of samples
varied by age group. The <30-year group included 110
samples (mean age: 28.22 + 1.611 years), the 31-35-year
group had 147 samples (mean: 33.02 + 1.459 years), the 36—
40-year group had 92 samples (mean: 37.61 = 1.284 years),
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and the >40-year group had 53 samples (mean: 43.00 +
2.287 years). The overall mean age was 34.07 years.

Number of Eggs and Embryos
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Based on Table 1., the <30-year age group had the
highest average OPU egg count compared to other age
groups, with an average of 12.10 + 5.307 embryos.
Significant differences were identified between the <30-year
age group and the 36-40 years (p<0.001) and >40 years
(»<0.001) groups, as well as between the 31-35 years group

and the 36-40 years (p=0.004) and >40 years (p<0.001)
groups. Additionally, significant differences were noted
between the 36-40 years and >40 years groups (p=0.001).
However, no significant difference was found between the
<30 years and 31-35 years age groups (p=1.000).

Table 1. Comparison of Egg and Embryo Numbers Across Age Groups

<30 years 31-35 years 36-40 years >40 years
Variabel P Value
[Mean = SD] [Mean = SD] [Mean + SD] [Mean + SD]
Oocytes OPU 12.10 £ 5.307° 11.92 +7.393? 9.01 +6.144° 5.64 +4.058¢ <0.001
Mature Oocytes 9.34 + 4.669* 9.34+6.137* 7.01 +5.395% 3.79 + 2.944¢ <0.001
Fertilization 6.44 +4.207* 7.24 +£ 5.247* 5.04 + 4.744b 2.55+2.162¢ <0.001
Day-3 Embryos 6.68 +4.032° 7.48 £ 5.278* 5.26 £ 4.641° 2.72 £ 2.143¢ <0.001
Grade 1 Day-3
2.70 £2.352* 3.18 £3.239* 2.26 +2.781* 1.09 + 1.445° <0.001
Embryos
Grade A/B
2.23 +2.044* 2.22 +2.086* 1.23 +1.951° 0.26 + 0.524¢ <0.001
Blastocysts
Embryo
244 +£0.773* 2.45+0.829* 2.32 +1.048® 1.92 +1.299° 0.014
Transfer

Superscripts (a, b, ¢) represent statistical groupings; values with differing superscripts show a significant difference (P <

0.05).

In mature eggs, the highest results were obtained in the
<30 years and 31-35 years age groups, which showed
similar average values of 9.34 + 4.669 and 9.34 + 6.137,
respectively. There was no significant difference between
these two groups (p=1.000), but significant differences were
found when comparing both groups with the 36-40 years
(»<0.001 and p=0.005) and >40 years (p<0.001 for both
comparisons) groups. Additionally, a significant difference
was found between the 36-40 years and >40 years groups
(p=0.000).

The highest average fertilization rate was found in the
31-35 years age group at 7.24 + 5.247. There were
significant differences between the <30 years and 36-40
years groups (p=0.020) and >40 years groups (p<0.001),
and between the 31-35 years group and the 36-40 years
(»=0.001) and >40 years (p<0.001) groups. Additionally,
there was a significant difference between the 36-40 years
and >40 years groups (p=0.004). However, there was no
significant difference between the <30 years and 31-35
years groups (p=1.000).

On day three embryos, the highest results were
observed in the 31-35 years age group with an average of
7.48 £ 5.278. Significant differences were found between
the <30 years and 36-40 years (p=0.011) and >40 years
(»<0.001) groups, and between the 31-35 years group and
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the 36-40 years (p=0.001) and >40 years (p<0.001) groups.
Additionally, there was a significant difference between the
36-40 years and >40 years groups (p=0.003). However, no
significant difference was found between the <30 years and
31-35 years groups (p=1.000).

The number of day three embryos with the best quality
was highest in the 31-35 years age group, with an average of
3.18 £ 3.239. No significant differences were observed
between the <30 years and 31-35 years groups (p=1.000),
between the <30 years and 36-40 years groups (p=0.181), or
between the 31-35 years and 36-40 years groups (p=0.057).
However, there were significant differences when
comparing the >40 years group with the <30 years
(»<0.001), 31-35 years (p<0.001), and 36-40 years
(p=0.042) groups.

High-quality blastocyst embryos were most frequently
found in the <30 years age group, with an average of 2.23 +
2.044. Significant differences were found between the <30
years and 36-40 years (p=0.001) and >40 years (p<0.001)
groups, and between the 31-35 years and 36-40 years
(»<0.001) and >40 years (p<0.001) groups. Additionally,

significant differences were found between the 36-40
years and >40 years groups (p=0.006). However, no
significant difference was observed between the <30 years
and 31-35 years groups (p=1.000).
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The highest embryo transfer rate was found in the 31-
35 years age group, with an average of 2.45 + 0.829. There
were significant differences between the <30 years and >40
years groups (p=0.046), and between the 31-35 years and
>40 years groups (p=0.008), but no significant difference
was found between the <30 years and 31-35 years groups
(»p=1.000). Furthermore, no significant differences were
found between the 36-40 years and <30 years (p=1.000), 31-
35 years (p=1.000), or >40 years (p=0.070) groups.

Pregnancy Success
Pregnancy success in the IVF procedure is assessed
based on B-hCG test results, a hormone produced after the

Grace Veronika Wijayal, Jaqueline Sudiman2*, Gede Wirata2,
Yuliana2 , I Nyoman Mangku Karmaya2

embryo successfully attaches to the uterine wall, indicating
the start of pregnancy. Based on data from Table 2., the
highest pregnancy success rate was observed in the <30
years age group, with a rate of 41.8%. Although no
significant difference was found overall between the four
age groups (p=0.105), a significant difference was noted
between the <30 years and >40 years groups (p=0.017).
This suggests that pregnancy success is higher in the
younger age group (<30 years) compared to the >40 years

group.

Table 2. Comparison of Pregnancy Success Across Age Groups

<30 years 31-35 years 36-40 years >40 years P Value
B-hCG Positive 46 49 34 12
n 110 147 92 53
0,105
Pregnancy
(41,8%)* (33,3%)® (37,0%)® (22,6%)°

Success Rate

Chi-Square Test. Letters in the column signify statistical results, where identical letters represent no significant difference,

and differing letters indicate a significant difference.

DISCUSSION

In the IVF (In Vitro Fertilization) procedure, a woman’s age
is a key factor influencing success. Age affects the number of
eggs, the maturity of eggs, fertilization, embryo quality, and
pregnancy outcomes. This is because egg quality and natural
reproductive capacity decline with age.'* Based on data from the
WIN IVF Clinic at RSIA Puri Bunda for 2019-2021, this study
discusses the comparison among four age groups (<30 years, 31-
35 years, 36-40 years, and >40 years) regarding the number of
eggs, mature eggs, fertilization, embryo quality, and pregnancy
outcomes.

According to Table 1., significant differences were found in
the number of OPU eggs, mature eggs, fertilization rates, Day 3
embryos, Day 3 Grade 1 embryos, Grade A/B blastocysts, and
embryo transfers among the four age groups. The highest number
of OPU eggs was found in the <30-year group, with a decreasing
trend as age increased, particularly in the 36-40 and >40-year
groups. The findings show that optimal egg production continues
up to age 35. This aligns with previous research indicating a
drastic decline in egg numbers after age 35.!>'® Moreover, a study
conducted at Sanglah General Hospital on patients undergoing
antagonist protocol IVF treatments between 20142017 found
similar trends, emphasizing the importance of age in influencing
IVF outcomes."”

The highest number of mature eggs was found in the <30
and 31-35 age groups, with averages of 9.34 + 4.669 and 9.34 +
6.137, respectively. This study indicates that egg quality remains
good up to age 35 but declines significantly thereafter. Similarly, a
study in Brazil reported a significant decline in mature eggs with
age, comparing Group A (<35 years) with Groups B (36-39
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years) and C (>40 years), though no significant difference was
observed between Groups B and C.'®

Fertilization rates were highest in the 31-35 age group,
indicating that optimal fertilization occurs before age 35, with a
sharp decline thereafter. These findings align with previous
studies that demonstrated declining fertilization rates as maternal
age increases.!!

Embryo development, particularly on Day 3, was also most
optimal in the 31-35 age group, as evidenced by the highest
average number of Day 3 embryos. This suggests that egg and
embryo quality remain favorable until age 35, with a significant
decline afterward. Previous research has similarly linked
advanced maternal age with decreased embryo quantity and
quality, further limiting the potential for successful implantation."

Blastocyst quality, particularly Grade A/B blastocysts, was
highest in the <30-year age group. This indicates that embryo
quality remains optimal at younger ages, supporting the
observation that the 3640 and >40 age groups had fewer high-
quality embryos. Women in older age groups often undergo
embryo transfer on Day 3 while embryos are still in the cleavage
stage, as lower oocyte counts make it challenging to develop
embryos to the blastocyst stage. Prior studies have also reported
increasing chromosomal abnormalities and declining embryo
quality with advancing age.'®

The highest average number of embryo transfers occurred
in the 31-35 age group, further suggesting that embryo transfer
outcomes are more favorable up to age 35 and decline
significantly in women aged >40 years. These findings are
consistent with earlier research that demonstrated reduced embryo
transfer rates among women in older age groups.!!
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From Table 2., the <30-year group had the highest IVF
pregnancy success rate at 41.8%. Although no significant
differences were observed overall among the four groups,
significant differences were found between the <30 and >40 age
groups, suggesting that younger age positively contributes to IVF
pregnancy success. There was a marked decline in pregnancy
success rates in women over 40 years, underscoring the
importance of age as a key factor in [VF success.

Interestingly, previous studies involving more than 11,000
IVF cycles found that older women tend to have higher initial -
hCG levels after a successful embryo transfer. However, higher -
hCG levels in older women do not necessarily indicate better
pregnancy outcomes due to declining embryo quality with
age 12

This study concludes that age significantly influences
parameters such as the number of OPU eggs, mature eggs,
fertilization, Day 3 embryos, Grade 1 Day 3 embryos, Grade A/B
blastocysts, and embryo transfers. While age did not significantly
impact overall pregnancy success among the four groups,
significant differences were observed when comparing <30 years
and >40 years, as well as <40 years and >40 years.

1. CONCLUSIONS AND SUGGESTIONS

The study on the effect of age on various IVF
outcomes, conducted at the WIN IVF Clinic, RSIA Puri
Bunda between 2019 and 2021, reveals significant
variations across age groups in several key parameters. The
number of eggs retrieved varies considerably, with women
aged <30 years showing the most substantial counts.
Similarly, the number of mature eggs differs significantly,
with women aged <30 years and 31-35 years having the
highest numbers. Fertilization rates also exhibit significant
differences, with the most favorable rates observed in the
31-35 years age group. Regarding embryo quality, the best-
quality embryos on Day 3 are predominantly found in
women aged 31-35 years, while the highest-quality
blastocysts are noted in women aged <30 years. Pregnancy
success rates similarly vary by age, with women aged <30
years experiencing the most successful outcomes,
particularly when compared to women over 40 years.

However, these findings are based on a limited sample
from a single IVF clinic in Bali. To improve the
applicability of the results, future research should involve
larger sample sizes with greater diversity across several IVF
clinics or regions.
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