How ovarian reserve testing can
(and cannot) address your patients’
fertility concerns

Your patient questions her ovarian reserve. These expert answers to 6
common questions help guide your clinical approach.
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CASE Your patient wants ovarian reserve
testing. Is her request reasonable?

A 34-year-old woman, recently married, plans
to delay attempting pregnancy for a few years.
She requests ovarian reserve testing to inform
this timeline.

This is not an unreasonable inquiry, given
her age (<35 years), after which there is natural
acceleration in the rate of decline in the qual-
ity of oocytes. Regardless of the results of test-
ing, attempting pregnancy or pursuing fertility
preservation as soon as possible (particularly
in patients >35 years) is associated with better
outcomes.
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A woman is born with all the eggs she will
ever have. Oocyte atresia occurs throughout
a woman'’s lifetime, from 1,000,000 eggs at
birth to only 1,000 by the time of menopause.’
A woman'’s ovarian reserve reflects the num-
ber of oocytes present in the ovaries and is
the result of complex interactions of age, ge-
netics, and environmental variables.

Ovarian reserve testing, however, only
has been consistently shown to predict
ovarian response to stimulation with go-
nadotropins; these tests might reflect in vitro
fertilization (IVF) birth outcomes to a lesser
degree, but have not been shown to predict
natural fecundability.*® Essentially, ovarian
reserve testing provides a partial view of re-
productive potential.

Ovarian reserve testing also does not re-
flect an age-related decline in oocyte quality,
particularly after age 35.*° As such, female age
is the principal driver of fertility potential, re-
gardless of oocyte number. A woman with ab-
normal ovarian reserve tests may benefit from
referral to a fertility specialist for counseling
that integrates her results, age, and medical
history, with the caveat that abnormal results
do not necessarily mean she needs assisted
reproductive technology (ART) to conceive.

In this article, we review 6 common
questions about the ovarian reserve, provid-
ing current data to support the answers.
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ILLUSTRATION: KIMBERLY MARTENS FOR OBG MANAGEMENT

# 1 What tests are part of an
ovarian reserve assessment?
What is their utility?

FSH and estradiol

Follicle-stimulating hormone (FSH) and estra-
diol should be checked together in the early fol-
licular phase (days 2 to 4 of the cycle). Elevated
levels of one or both hormones suggest dimin-
ished ovarian reserve; an FSH level greater than
10 mIU/mL and/or an estradiol level greater
than 80 pg/mL represent abnormal results®
(TABLE 1). Because FSH demonstrates signifi-
cant intercycle variability, a single abnormal re-
sult should be confirmed in a subsequent cycle.’

Although the basal FSH level does not
reflect egg quality or predict natural fecundity,
an elevated FSH level predicts poor ovarian
response (<3 or 4 eggs retrieved) to ovarian
hyperstimulation, with good specificity.>¢% In
patients younger than age 35 years undergo-
ing IVF, basal FSH levels do not predict live
birth or pregnancy loss.'” In older patients
undergoing IVF, however, an elevated FSH
level is associated with a reduced live birth rate
(a 5% reduction in women <40 years to a 26%
reduction in women >42 years) and a higher
miscarriage rate, reflecting the positive correla-
tion of oocyte aneuploidy and age.

TABLE 1 Ovarian reserve tests: When to measure, what findings to look for

Test When to measure

Abnormal value

Anti-Mullerian
hormone2,3,14,18-31

Any time (except not while pregnant or
using hormone-based medications)

< 0.8-1.1 ng/mL?

Antral follicle count®1217 Ideally, cycle days 2 to 4 <6to10
Estradiol” Cycle days 2 to 4, with test of FSH > 80 pg/mL
FSHe& i Cycle days 2 to 4, with test of estradiol : > 10 mlU/mL

2Age-specific lower limits may be more accurate'": 25 years, 3.0 ng/mL; 30 years, 2.5 ng/mL; 35 years, 2.0 ng/mL; 40 years, 1.5 ng/mL;

45 years, 0.5 ng/mL.
Abbreviation: FSH, follicle-stimulating hormone.
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Anti-Miillerian
hormone has
been validated
consistently only
for predicting
ovarian response
during IVF

In addition to high intercycle variability,
an FSH level is reliable only in the setting of
normal hypothalamic and pituitary func-
tion.” Conditions such a prolactinoma (or
other causes of hyperprolactinemia), other
intracranial masses, prior central radiation,
hormone-based medication use, and inad-
equate energy reserve (as the result of an-
orexia nervosa, resulting in hypothalamic
suppression), might result in a low or inap-
propriately normal FSH level that does not
reflect ovarian function.

Antral follicle count

Antral follicle count (AFC) is defined as the to-
tal number of follicles measuring 2 to 10 mm, in
both ovaries, in the early follicular phase (days
2 to 4 of the cycle). A count of fewer than 6 to 10
antral follicles in total is considered consistent
with diminished ovarian reserve®!'%!* (TABLE 1,
page 47). Antral follicle count is not predictive
of natural fecundity but, rather, projects ovar-
ian response during IVF. Antral follicle count
has been shown to decrease by 5% a year with
increasing age among women with or without
infertility.'*

Studies have highlighted concerns regard-
ing interobserver and intraobserver variability
in determining the AFC but, in experienced
hands, the AFC is a reliable test of ovarian re-
serve.!>1¢ Visualization of antral follicles can be
compromised in obese patients.!! Conversely,
AFC sometimes also overestimates ovarian
reserve, because atretic follicles might be in-
cluded in the count.'"" Last, AFC is reduced in
patients who take a hormone-based medication
but recovers with cessation of the medication."”
Ideally, a woman should stop all hormone-based
medications for 2 or 3 months (>2 or 3 sponta-
neous cycles) before AFC is measured.

Anti-Miillerian hormone

A transforming growth factor B superfam-
ily peptide produced by preantral and early
antral follicles of the ovary, anti-Miillerian
hormone (AMH) is a direct and quantitative
marker of ovarian reserve.'®* AMH is detect-
able at birth; the level rises slowly until pu-
berty, reaching a peak at approximately 16
years of age,' then remains relatively stable
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until 25 years, after which AMH and age are
inversely correlated, reflecting ongoing oo-
cyte atresia. AMH declines roughly 5% a year
with increasing age."

A low level of AMH (<1 ng/mL) suggests
diminished ovarian reserve?>*! (TABLE 1). AMH
has been consistently validated only for predict-
ing ovarian response during IVF.>? To a lesser
extent, AMH might reflect the likelihood of
pregnancy following ART, although studies are
inconsistent on this point.”> AMH is not predic-
tive of natural fecundity or time to spontane-
ous conception.*** Among 700 women younger
than age 40, AMH levels were not significantly
different among those with or without infertil-
ity, and a similar percentage of women in both
groups had what was characterized as a “very
low” AMH level (<0.7 ng/mL)."

At the other extreme, a high AMH value
(>3.5 ng/mL) predicts a hyper-response to ovar-
ian stimulation with gonadotropins and elevated
risk of ovarian hyperstimulation syndrome. In
conjunction with clinical and other laboratory
findings, an elevated level of AMH also can
suggest polycystic ovary syndrome. No AMH
cutoff for a diagnosis of polycystic ovary syn-
drome exists, although a level of greater than
5 to 7.8 ng/mL has been proposed as a point of
delineation.?*

Unlike FSH and AFC, AMH is generally
considered to be a valid marker of ovarian re-
serve throughout the menstrual cycle. AMH
levels are higher in the follicular phase of the
cycle and lower in the midluteal phase, but the
differences are minor and seldom alter the pa-
tient’s overall prognosis.’*® As with FSH and
AFC, levels of AMH are significantly lower in
patients who are pregnant or taking hormone-
based medications: Hormonal contraception
lowers AMH level by 30% to 50%.!73%%! Ideally,
patients should stop all hormone-based medica-
tions for 2 or 3 months (>2 or 3 spontaneous
cycles) before testing ovarian reserve.

#2 Who should have ovarian
reserve testing?

The clinical criteria and specific indications
for proceeding with ovarian reserve testing are
summarized in TABLE 2."*3%3 Such testing is
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TAaBLE 2 Who is a candidate for ovarian reserve testing?1332-34

Clinical criterion

Details

Family history of early menopause (<40 to 45 years)

High risk of iatrogenic diminished ovarian reserve

Prior chemotherapy or pelvic radiation
Prior oophorectomy, ovarian cystectomy, or extensive pelvic surgery

Smoker

In preparation for treatment with assisted reproductive Guides protocol selection and medication dosing

technology

Infertility

Women <35 years: >12 months without a successful pregnancy
Women >35 years: >6 months without a successful pregnancy

Women >40 years: Immediately

Medical conditions associated with diminished
ovarian reserve

Autoimmune disease (Addison disease, Hashimoto thyroiditis, lymphocytic
oophoritis, polyglandular syndrome)

BRCAT1 or BRCA2 mutation
Fanconi anemia

Fragile X premutation®
Galactosemia

: Severe endometriosis

Turner syndrome

Oligo-ovulation and anovulation

Irregular menses might suggest:
e PCOS (reflected in an elevated AMH level)

* Premature ovarian insufficiency (reflected in low or undetectable AMH
level and elevated FSH level)

Patients interested in preserving fertility

In preparation for chemotherapy or radiation

In preparation for ovarian surgery or other potentially destructive pelvic
surgery

Planning to delay childbearing (social)

In preparation for treatment with ART

: Guides protocol selection and medication dosing

355 to 200 trinucleotide repeats of the FMR1 gene on the X chromosome.

Abbreviations: AMH, anti-Miillerian hormone; FSH, follicle-stimulating hormone; FMR1, fragile X mental retardation 1; PCOS, polycystic ovary syndrome.

not indicated in women who are planning to
attempt pregnancy but who do not have risk
factors for diminished ovarian reserve. These
tests cannot predict their success at becoming
pregnant; age is a far more appropriate predictor
of pregnancy and risk of miscarriage.’ At most,
an abnormal result in a patient who meets one
of the clinical criteria for testing could prompt
earlier referral to a reproductive specialist for
consultation—after it is explained to her that ab-
normal ovarian reserve tests do not, alone, mean
that ART is required.

mdedge.com/obgyn

#3 Can | reassure my

patient about her reproductive
potential using these tests?
Normal findings on ovarian reserve testing
suggests that a woman might have a normal
(that is, commensurate with age-matched
peers) number of eggs in her ovaries. But
normal test results do not mean she will have
an easy time conceiving. Similarly, abnormal
results do not mean that she will have diffi-

culty conceiving. CONTINUED ON PAGE 50
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Abnormal results
on a currently
available ovarian
reserve test should
not be the sole
reason for the use
of ART

Ovarian reserve testing reflects only the
number of oocytes, not their quality, which
is primarily determined by maternal age.®
Genetic testing of embryos during IVF shows
that the percentage of embryos that are aneu-
ploid (usually resulting from abnormal eggs)
rises with advancing maternal age, beginning
at 35 years.® The increasing rate of oocyte an-
euploidy is also reflected in the rising rate of
loss of clinically recognized pregnancies with
advancing maternal age: from 11% in women
younger than age 34 to greater than 36% in
women older than age 42.*

Furthermore, ovarian reserve testing
does not reflect other potential genetic bar-
riers to reproduction, such as a chromosomal
translocation that can result in recurrent
pregnancy loss. Fallopian tube obstruction
and uterine issues, such as fibroids or septa,
and male factors are also not reflected in
ovarian reserve testing.

#4 My patient is trying to get
pregnant and has abnormal
ovarian reserve testing results.
Will she need IVF?

Not necessarily. Consultation with a fertility
specialist to discuss the nuances of abnormal
test results and management options is ideal
but, essentially, as the American Society for
Reproductive Medicine states, “evidence of
[diminished ovarian reserve| does not nec-
essarily equate with inability to conceive.
Furthermore, the Society states, “there is in-
sufficient evidence to recommend that any
ovarian reserve test now available should be
used as a sole criterion for the use of ART”

Once counseled, patients might elect to
pursue more aggressive treatment, but they
might not necessarily need it. Age must fig-
ure significantly into treatment decisions,
because oocyte quality—regardless of num-
ber—begins to decline at 35 years of age, with
an associated increasing risk of infertility and
miscarriage.

In a recently published study of 750
women attempting pregnancy, women with
a low AMH level (<0.7 ng/mL) or high FSH
level (>10 mIU/mL), or both, did not have a
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significantly lower likelihood of achieving
spontaneous pregnancy within 1 year, com-
pared with women with normal results of
ovarian reserve testing.?

#5 My patient is not ready

to be pregnant. If her results
are abnormal, should she
freeze eggs?

For patients who might be interested in seek-
ing fertility preservation and ART, earlier
referral to a reproductive specialist to dis-
cuss risks and benefits of oocyte or embryo
cryopreservation is always preferable. The
younger a woman is when she undergoes fer-
tility preservation, the better. Among patients
planning to delay conception, each one’s de-
cision is driven by her personal calculations
of the cost, risk, and benefit of egg or embryo
freezing—a picture of which ovarian reserve
testing is only one piece.

# 6 Can these tests predict
menopause?

Menopause is a clinical diagnosis, defined as
12 months without menses (without hormone
use or other causes of amenorrhea). In such
women, FSH levels are elevated, but biochem-
ical tests are not part of the menopause diag-
nosis.* In the years leading to menopause,
FSH levels are highly variable and unreliable
in predicting time to menopause.

AMH has been shown to correlate with
time to menopause. (Once the AMH level be-
comes undetectable, menopause occurs in a
mean of 6 years.*”*) Patients do not typically
have serial AMH measurements, however, so
it is not usually known when the hormone be-
came undetectable. Therefore, AMH is not a
useful test for predicting time to menopause.

Premature ovarian insufficiency (loss of
ovarian function in women younger than age
40), should be considered in women with sec-
ondary amenorrhea of 4 months or longer. The
diagnosis requires confirmatory laboratory as-
sessment,*® and findings include an FSH level
greater than 25 mIU/mL on 2 tests performed at
least 1 month apart.®4

CONTINUED ON PAGE 55
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Ovarian reserve tests: A partial
view of reproductive potential
The answers we have provided highlight
several key concepts and conclusions that
should guide clinical practice and decisions
made by patients:

1. Ovarian reserve tests best serve to pre-
dict ovarian response during IVF; to a far
lesser extent, they might predict birth out-
comes from IVE These tests have not, how-
ever, been shown to predict spontaneous
pregnancy.

2. Ovarian reserve tests should be admin-
istered purposefully, with counseling
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