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ABSTRACT

Introduction: The woman'’s age and ovarian reserve are the most important factors
in fertility treatment. Ovarian reserve can be calculated through antral follicle count
(AFC) with vaginal ultrasound, providing valuable information on the pregnancy
prognosis in assisted reproduction. Objective: To define the significance of AFCin the
pregnancy prognosis in in vitro fertilization. Methods: Retrospective observational
study in which the clinical records of 508 infertile patients who underwent in vitro
fertilization at the Centro de Fertilidad y Ginecologia del Sur from December 2005 to
April 2024 were reviewed. The clinical pregnancy rate in women with AFC > 5 and in
those with AFC > 5 is analyzed and compared with the differences found according
to age. Results: The clinical pregnancy rate in women with AFC > 5 was 35.2%, while it
was 14.3% in women with AFC <5 (p = 0.0236), and was 41.9% in patients < 35 years
and 27.2% in those > 35 years (p = 0.0005). Differences in clinical pregnancy rate are
more transcendent when considering AFC rather than age (Odds Ratio: 3.3 versus
1.9, respectively). Conclusions: Patients with AFC < 5 have three times lower clinical
pregnancy rate in IVF than those with greater ovarian reserve.
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RESUMEN

Introduccién. La edad de la mujer y la reserva ovarica son los factores mas
importantes en los tratamientos de fertilidad. La reserva ovarica puede ser
calculada a través del recuento de foliculos antrales (AFC, por sus siglas en inglés)
con el ultrasonido vaginal, proporcionando informacién valiosa del pronoéstico de
embarazo en reproduccién asistida. Objetivo. Definir la trascendencia del AFC en
el pronéstico de embarazo en fertilizacién in vitro. Métodos. Estudio retrospectivo
observacional en el que se revisa los registros clinicos de 508 pacientes infértiles
que realizaron fertilizacion in vitro en el Centro de Fertilidad y Ginecologia del Sur
desde diciembre 2005 hasta abril de 2024. Se analiza la tasa de embarazo clinico en
las mujeres con AFC > 5y en aquellas con AFC< 5, y se compara con las diferencias
encontradas de acuerdo con la edad. Resultados. La tasa de embarazo clinico en
mujeres con AFC > 5 fue 35,2%, mientras esta fue de 14,3% en mujeres con AFC <5
(p=0,0236), y fue de 41,9% en las pacientes < 35 afios, y de 27,2% en las > 35 afios (p
=0,0005). Las diferencias en las tasas de embarazo clinico son mas trascendentes al
considerar el AFC en lugar de la edad (Odds Ratio: 3,3 versus 1,9, respectivamente).
Conclusiones. Las pacientes con AFC < 5 tienen tres veces menor tasa de embarazo
clinico en fertilizacion in vitro que aquellas con mayor reserva ovérica.

Palabras clave. Foliculo ovarico, Reserva ovarica, Fertilizacién in vitro

INTRODUCTION

Infertility is diagnosed in 10% of couples. Its causes are distributed
between female and male factors defined through diagnostic tests that
allow the proposal of treatments and procedures to increase the chances
of pregnancy. Low and high complexity assisted reproduction techniques
(ART) are performed on the basis of stimulating the ovary with ovulation
inducers and achieving multiple eggs susceptible to fertilization.

The response to stimulation is different in each patient, and there may be
an excessive response as well as a poor ovarian response (POR) to ovula-
tion inducers. The rate of euploidy depends on the age of the woman, but
not on the number of blastocysts achieved®. The greater the number of
mature oocytes aspirated, the more euploid blastocysts will be achieved.
However, the rate of euploidy will be constant and independent of the
number of blastocysts achieved®.
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POSEIDON stratification is aimed at integrating
and homogenizing the diagnostic criteria for
POR in view of the diversity of definitions and
the imprecision of the Bologna criteria®. This
stratification directs the concept of POR towards
that of 'low prognosis', seeking to define groups
of patients according to egg quality (age) and
ovarian reserve (AFC or anti-Mullerian hormone
(AMH) dosage), determining success rates and
suggesting strategies for each group“®. 13.1%
of in vitro fertilization (IVF/ICSI) patients at
the Centro de Fertilidad y Ginecologia del Sur
(CFGS) are within the POSEIDON groups®, and
this proportion could be between 13 and 52%
depending on the different centers®”.

The AFC is a variable available to every gynecolo-
gist, by visualizing and counting the antral follicles
through vaginal ultrasound. The AMH also allows
us to know the ovarian reserve; however, it is not
widely available, and the result of the analysis
may require some days. In controversial situa-
tions, in which there is no correlation or coinci-
dence between AFC and AMH, AFC is the variable
with the best predictive value®.

The present study seeks to highlight the impor-
tance of AFC in the prognosis of pregnancy in IVF/
ICSI.

METHODS

A retrospective observational study was per-
formed by reviewing the records of 508 infertile
patients who underwent IVF/ICSI at the CFGS, lo-
cated in the city of Cusco, southern Peru, at 3,330
meters above sea level, between December 2005
and April 2024.

The POSEIDON stratification divides women with
POR into 4 groups according to age and ovarian
reserve (defined through AFC and AMH)®“:

* Group 1: age < 35, AFC 2 5 or AMH > 1.2 ng/mL
and <9 oocytes aspirated in a previous IVF cy-
cle.

* Group 2: age > 35, AFC > 5 or AMH > 1.2 ng/
mL and < 9 oocytes aspirated in a previous IVF
cycle.

* Group 3: age <35, AFC <5 or AMH < 1.2 ng/mL.

* Group 4: age > 35, AFC <5 or AMH < 1.2 ng/mL.
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The AFC is the ovarian reserve variable recorded
in all patients, so we used it in the present study.
It was defined through vaginal ultrasound,
counting the number of follicles between 2 and
9 mm in diameter in both ovaries, between 2 to 5
days from the onset of menstruation and within
3 months prior to the IVF/ICSI cycle.

Ovarian stimulation was performed using
gonadotropin-releasing hormone (GnRH)
agonists or antagonists associated with human
menopausal gonadotropin or recombinant FSH.
Stimulation was monitored by vaginal ultrasound
and follicular aspiration was programmed 36
hours after the application of human chorionic
gonadotropin (hCG).

Life-Global culture medium was used for gamete
manipulation and embryo culture in CO2 or triple
gas incubator, with CO2 concentration at 9.0%.
Embryo transfer was through a flexible catheter
under abdominal ultrasound guidance, on the
third or fifth day of culture.

B hCG subunit dosage was performed 17 days af-
ter follicular aspiration, and after 10 days a vaginal
ultrasound was performed to determine the num-
ber of implanted embryos and cardiac activity.

Clinical pregnancy rate (CPR) is defined as the
number of patients with active pregnancy relative
to the number of patients with embryo transfer.

CPR was analyzed in women with AFC > 5 and in
those with AFC > 5 (POSEIDON 3 and 4) and com-
pared with CPR according to age.

The statistical significance of the differences
found was analyzed by means of t-tests, Fisher's
exact test and Odds ratio calculation.

REesuLTts

The general characteristics of patients with AFC
> 5 and AFC < 5 were similar in relation to age,
parity, history of abortions, number of embryos
transferred, and endometrial thickness. Patients
with AFC <5 (POSEIDON groups 3 and 4) showed
shorter infertility time, used lower doses of
gonadotropin, and achieved lower numbers of
metaphase Il and fertilized oocytes (Table 1).

Ovarianreserve, represented by AFC, determines
a CPR of 35.2% when AFC > 5, and 14.3% when
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AFC < 5. Age is related to egg quality and deter-
mines a CPR of 41.9% in patients < 35 years and
27.2% in patients > 35 years (Table 2).

DiscussioN

Age 35 years determines differences in CPR (Table
2), with clinical pregnancy being almost twice as
likely in women < 35 years than in older women.

However, AFC may be of greater significance, as
women with AFC > 5 are three times more like-
ly to have a clinical pregnancy in IVF/ICSI than
women with AFC <5 or POSEIDON 3 and 4 (table
2). POSEIDON 3 and 4 patients achieved a lower
number of metaphase Il and fertilized eggs than
women with higher ovarian reserve (Table 1).

The distribution of POSEIDON groups and preg-
nancy prognosis is different according to the
populations. Li finds ovarian reserve as a deter-
minant, with POSEIDON groups 3 and 4 with live
birth rates (LBR) at 14.7% and 6.6%, respectively,
as opposed to POSEIDON groups 1 and 2 with
LBR at 56.0% and 30.9%, respectively®. Shi's re-
search finds age as a determinant, with POSEI-
DON groups 1 and 3 or younger women having
better NBT compared to POSEIDON groups 2 and
4 or older woment?,

Several studies have suggested alternative treat-
ments and procedures to increase the possibility

TABLE 1. GENERAL AND IVF/ICSI CYCLE CHARACTERISTICS ACCORDING
To AFC IN THE TOTAL GROUP OF PATIENTS.

AFC Star?d("lrd p
deviation | value
Age >5 <5

344 376 44 42 0982

Parity 25 <5 02 03 05 05 0.107
Abortions 25 <5 08 10 10 10 0.355
Years of Infertility  >5 <5 51 34 37 30 0.047
AFC 25 <5 138 30 7010 0.000
Gonadotropindose 25 <5 21645 15635 5523 9913 0.000
Metafase Il oocytes >5 <5 84 25 50 16 0.000
Fertilized oocytes 25 <5 64 23 40 15 0.000
Transferred embryos >5 <5 26 19 08 10 0.092
Endometrialthic- .5 5 g5 g2 2020 083%

Rness
AFC: antral follicle count
TABLE 2. CPR ACCORDING TO AGE AND AFC.

| CPR

Age<35 Age235 419%(99/236)27.2%(74/272) 00005 19 1328

AFC25 AFC<5  352%(167/474)143% (4/28) 00236 33 1196

CPR: clinical pregnancy rate; OR: Odds ratio; CPR: clinical pregnancy rate; 95%
Cl: 95% confidence interval; AFC: antral follicle count

pvalue | OR | CI95%

Ficure 1. POSEIDON GRroups.

GROUP 1

Age <35

AFC =5 or
AMH > 1.2 ng/mL

GROUP 2

Age > 35

AFC=5o0r
AMH = 1.2 ng/mL

GROUP 3

Age <35

AFC<5or
AMH < 1.2 ng/mL

GROUP 4

Age = 35

AFC<5or
AMH < 1.2 ng/mL

AFC: antral follicle count; AMH: antimillerian hormone

of pregnancy in the POSEIDON 3 and 4 groups.
The double stimulation protocol (Duo Stim) could
be an acceptable alternative, since it obtains oo-
cytes in both follicular and luteal phases(™12),

The use of GnRH agonists or antagonists", low
doses" or the use of both products in an ovar-
ian stimulation cycle™), the coadministration of
clomiphene citrate and letrozole!™®, as well as
the use of medroxyprogesterone or didrogester-
one” have not shown a positive effect on CPR.
Administration of platelet-rich plasma into the
ovaries has contradictory results, possibly due to
heterogeneity in plasma preparation methods, as
well as in the selection of POR patients‘®'). Egg
or embryos with the aim of achieving a significant
number amenable to transfer (banking) has not
demonstrated anincrease in CPR®?%2", The admin-
istration of GnRH agonists and hCG for the pro-
gramming of egg retrieval (‘double trigger') also
has contradictory results223,

Other alternatives have been evaluated and most
researchers recommend not using growth hor-
mone, testosterone, estradiol, aromatase inhib-
itors, modified natural cycle and microdoses of
gonadotropins.

Ovodonation ends up being an option accepted
by many women with POR, due to its high CPR
and lower cost compared to the investment that
could be made with the treatments mentioned
above.

The present study provides information that
requires further strengthening through a larg-
er number of patients, reducing the confidence
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intervals in the statistical analysis. Difficulty in
following patients until the birth event precludes
expressing the results as live birth rates.

Patients in POSEIDON groups 3 and 4 have three
times lower CPR in IVF/ICSI than those with higher
ovarian reserve. From the patient's first visit,
the gynecologist can have an approximation of
the infertile patient's pregnancy prognosis by
considering age and AFC, and if the patient is within
POSEIDON groups 3 or 4, i.e., has an AFC < 5, she
should be given the information of her difficult
condition and low pregnancy prognosis with ARTs.
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