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4 Ovarian Reserve Tests

Swati Sarda, Kanchan Ghuse Kelwade

INTRODUCTION

Ovarian reserve is defined as the number of oocytes (oocyte quantity)
remaining in the ovary. Ovarian reserve tests (ORTs) are hormone levels and
sonographically measured features of ovary. ORTs help to predict the ovarian
response to stimulation and not pregnancy. Ovarian response is defined as
the actual oocyte yield after ovarian stimulation.

Diminishing ovarian reserve is a phenomenon noted in women during
mid to late 30s and at times earlier, reflecting the declining follicular pool and
oocyte quality.'

An ideal ORT should be easy to perform, reproducible, and easy to
interpret for decision making regarding further treatment of the subfertile
woman.

Available ORTs are divided into biological, biochemical, biophysical, and
histological tests and have been shown in Flowchart 1.

AGE

Ovarian reserve correlates inversely with age, but there is considerable
variation in ovarian reserve among women of the same chronologic age.?

Flowchart 1: Ovarian reserve tests.
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(AFC: antral follicle count; AMH: anti-Millerian hormone; CCCT: clomiphene citrate
challenge test; FSH: follicle-stimulating hormone)
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Fig. 1: Quantitative (solid line) and qualitative (dotted line) decline of the ovarian
follicle pool, which is assumed to dictate the onset of the important reproductive
events.'

Fecundity in both natural and stimulated ovarian cycles declines with
maternal age, beginningin the late 20s and becoming more abrupt in the late
30s (Fig. 1).

Age is known to be the most important factor determining the pregnancy
potential in regularly cycling women.** However, chronological age alone
has a limited value in predicting individual ovarian responses.®*

MENSTRUAL CYCLE PATTERN

Women with normal ovarian reserve have regular predictable menstrual
pattern. Women with diminished ovarian reserve (DOR) show altered
menstrual pattern with short cycles and reduced menstrual flow.

In DOR, the earlier increase in follicle-stimulating hormone (FSH) levels
stimulates an earlier onset of new follicular growth and an increase in estradiol
(E2) concentrations, ultimately decreasing the length of the follicular phase
and the overall cycle.

Follicle-stimulating Hormone and E2

Basal serum FSH levels are elevated on days 2-4 of the menstrual cycle in
women with DOR. Elevated FSH is a specific, but not sensitive, test for DOR."
There is no universally accepted cut-off with a wide range in threshold value
up to 25 IU/L is used to identify poor response.
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However, FSH levels have significant inter- and intracycle variability
that limits the reliability of a single measurement, high intercycle variability
suggests more advanced DOR.'>3

Basal E2 alone is not a reliable predictor of DOR. It has a role in correct
interpretation of normal FSH. An early rise in serum E2 concentrations is
a classic characteristic of reproductive aging and can lower an otherwise
elevated basal FSH level into the normal range. When the basal FSH
concentration is normal but the E2 level is elevated (>60-80 pg/mL), this may
indicate DOR."

Anti-Miillerian Hormone

Anti-Miillerian hormone (AMH) is a dimeric glycoprotein; produced by
granulosa cells of preantral and small antral follicles which are gonadotropin
independent. Therefore, AMH levels remain relatively consistent within and
between menstrual cycles in both normal and subfertile women.'>*?

Anti-Miillerian hormone levels strongly correlate with basal antral follicle
count (AFC) measured by transvaginal ultrasonography.'

Various threshold values, 0.2-1.26 ng/mL, have been used to identify poor
responders with 80-87% sensitivity and 64-93% specificity.?** AMH is known
to have the ability to predict a hyper-response as well.'**

It is considered that at levels 0.5-1.26 ng/mL, AMH indicates perimeno-
pausal transition within 3-5 years.** Levels within this range still suggest
favorable results with assisted reproductive technology (ART).

Anti-Miillerian hormone levels may be decreased in women currently
using hormonal contraceptives and, therefore, should be interpreted with
caution in those patients.®

Anti-Miillerian hormone is a more sensitive marker of ovarian reserve
than FSH and tends to decline before FSH rises.?® For this reason, AMH has
largely replaced basal FSH and E2 level testing as a biomarker of ovarian
reserve.

Anti-Miillerian hormone has a unique place among ORTs as it may be
applicable as a screening test in a general subfertile population.*

Inhibin B

Inhibin B is a glycoprotein hormone produced by preantral follicles and
therefore indicates the follicular pool. As the number of ovarian follicles
declines with age, early-follicular-phase inhibin B concentrations decline.
Reduced inhibin B levels lower the level of central negative feedback,
causing late-luteal and early-follicular rise in FSH concentrations.
Inhibin B alone is not a reliable predictor of ovarian reserve.*”?

Clomiphene Citrate Challenge Test

Clomiphene citrate challenge test (CCCT) is a dynamic test for ovarian
reserve involving the administration of 100 mg of clomiphene citrate from the
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5th day of the cycle for 5 days. Basal FSH on day 3 of the cycle and stimulated
FSH on day 10 is measured.

However, a meta-analysis has shown that CCCT is no better than non-
dynamic tests in predicting DOR or pregnancy and should be abandoned."

Antral Follicle Count

Antral follicle count is the sum of number of antral follicles (2-10 mm) in
both ovaries measured by transvaginal ultrasonography in the early follicular
phase. A count of 8-10 is considered as a predictor of a normal response. It is
found that the number of AFs 2-6 mm in size declines with age, correlates with
other markers, and appears to be more reliable marker of ovarian reserve.

Antral follicle count is considered to have the best discriminating poten-
tial for a poor ovarian response compared to the total ovarian volume and
basal serum levels of FSH, E2, and inhibin B on day 3 of the cycle butlacks the
sensitivity and specificity to predict the nonoccurrence of pregnancy.’**' AFC
haslow intercycle variability and high interobserver reliability in experienced
centers.’>%

More than 14 AFs are considered to be a good predictor of hyper-
response.* Three-dimensional (3D) ultrasound does not have any advantage
over two-dimensional (2D) ultrasound in the assessment of ovarian reserve.*

OVARIAN VOLUME

The ovarian volume is measured by transvaginal ultrasonography applying
the formula for an ellipsoid (D1 x D2 x D3 x 1t/6).

The ovarian volume remains unchanged till the perimenopausal period
and does not add to the predictive value of AFC.3*

OVARIAN DOPPLER

The observation of the ovarian Doppler flow during ovarian stimulation has
been studied in in vitro fertilization (IVF) cycles. The increase in the Doppler
flow noted during stimulation is considered not to provide additional
information to AFC.*

OVARIAN BIOPSY

Ovarian biopsy done at laparoscopy or laparotomy has shown that the
follicular density reduces with age.*” Also, women with unexplained infertility
have fewer follicles. However, the distribution of follicles is not uniform
within the ovary and, hence, the biopsy may not represent the true follicular
density.®®

It is understood that an invasive ovarian biopsy does not add to the infor-
mation available through noninvasive modalities and it is not recommended
to be used as an ORT.*
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KEY NOTES (THE AMERICAN SOCIETY
FOR REPRODUCTIVE MEDICINE
COMMITTEE OPINION, 2020)*°

Dynamic tests such as the CCCT do not improve test accuracy for
predicting poor ovarian response, pregnancy after IVE, or unassisted
conception over basal markers and, therefore, should be abandoned.
Currently, AMH and AFC are the most sensitive and reliable markers of
ovarian reserve.

Combined ORT models do not consistently improve predictive ability
over that of single ovarian reserve tests.

Markers of ovarian reserve do not predict current reproductive potential
among women with unproven fertility.

Results of ovarian reserve tests are neither useful in predicting the
likelihood of unassisted pregnancy in women with infertility nor do
they offer clinically meaningful improvements over already established
pregnancy prediction models.

Markers of ovarian reserve do not appear to predict pregnancy after
ovarian stimulation (OS)/intrauterine insemination (IUT) for unexplained
infertility.

The ability of AMH and AFC to predict oocyte yield as well as poor and
excessive ovarian responsiveness in IVF has been well demonstrated.
Extremely low AMH values should not be used to refuse treatment in IVE.
Anti-Miillerian hormone and AFC have only a weak association with
qualitative outcomes such as oocyte quality, clinical pregnancy rates, and
live birth rates.

Poor ovarian response to maximal stimulation during IVF procedures
reflects DOR; and further ovarian reserve testing is unnecessary.
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