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ABSTRACT

Background: A test that helps predict the time to the final menstrual period
(FMP) has been sought for many years.

Objective: To assess the ability of Anti-Mullerian Hormone (AMH)
measurements to predictions the time to FMP.

Design: Prospective longitudinal cohort study.

Setting: The Study of Women’s Health Across the Nation.

Participants and Measurements: AMH and FSH were measured in 1537

pre- or early perimenopausal women, mean age 47.5 + 2.6 years at baseline, then
serially until 12 months of amenorrhea occurred. AMH was measured using a
two-site ELISA with a detection limit of 1.85 pg/ml.

Main Outcome Measure:_Areas under the Receiver Operating Curves
(AUC) for AMH-based and FSH-based predictions of time to FMP, stratified by
age. Probabilities that women would undergo their FMP in the next 12, 24, or 36
months across a range of AMH values were assessed.

Results: AUCs for predicting that the FMP will occur within the next 24
months were significantly greater for AMH-based than FSH-based models. The
probability that a woman with an AMH <10 pg/ml would undergo her FMP
within the next 12 months ranged from 51% at <48 years old to 79% at >51 years

old. The probability that a woman with an AMH >100 pg/mL would not undergo

7
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her FMP within the next 12 months ranged from 97% in women <48 years old to
90% in women >51 years old.
Conclusions: AMH measurement helps estimate when a woman will

undergo her FMP, and, in general, does so better than FSH.
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INTRODUCTION

Although the average life expectancy for women in the United States has
increased from approximately 47 to 79 years since 1900! the mean age at which
women have their final menstrual period (FMP) has only increased from 45 to 51
years.2® As a result, women currently live for approximately 30 years after their
FMP compared with just 2 years in the early 1900°s.? The dramatic increase in the
lifespan of postmenopausal women has increased the importance of determining
the impact of the menopause on a wide variety of physiologic and psychosocial
measures. Additionally, the increase in postmenopausal lifespan has increased
the importance of identifying biomarkers that facilitate accurate and precise
predictions of the time until the FMP.*

Currently, follicle stimulating hormone (FSH) is a widely used biomarker of
ovarian age but has several significant limitations. First, because FSH is a
pituitary, and not an ovarian hormone, FSH measures ovarian reserve indirectly.
Second, FSH varies reciprocally with changes in estradiol and the inhibins, its key
regulators across the menstrual cycle.®> Additionally, the ten-fold variation in FSH
across the menstrual cycle and its further variability when cycles become irregular
during the menopausal transition, has a major impact on the interpretation of a

single level.
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Anti-Mullerian Hormone [AMH, also known as Mullerian Inhibiting
Substance (MIS)] has advantages over FSH as an index of ovarian aging®®.
Because it is produced by secondary, pre-antral and early antral follicles up to
about 8 mm in diameter,’® AMH provides a direct index of ovarian
activity.* AMH levels decline progressively with age,®!*14 and reflect ovarian
reserve.l>8 Importantly, AMH levels are stable across the menstrual cycle and
can be measured at any time without affecting intepretation of its level.1%%
However, prior evaluations of AMH as a predictor of time to FMP:13:21-25 were
not able to predict timing of the FMP with precision. This paper evaluates the
ability of AMH to predict the FMP, using a new, ultrasensitive AMH assay
(picoAMH ELISA, Ansh Labs, Webster, TX) which has a lower limit of detection
than prior AMH assays.

To assess the ability of AMH to predict the time of the FMP, AMH was
measured in women participating in the Study of Women’s Health Across the
Nation (SWAN), beginning when they were pre- or early perimenopausal and,
whenever possible, serially until they experienced their FMP. We first assessed
the ability of AMH to predict whether the FMP would occur within the next 12,
24, or 36 months and compared those predictions with FSH-based predictions.
Second, we determined the sensitivity, specificity, and positive and negative

predictive values of AMH concentrations of <10 and >100 pg/ml for predicting

10
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the time to FMP. Finally, we calculated probabilities of reaching the FMP within

various time periods across a range of AMH values, stratified by age.

METHODS

Study cohort

SWAN is a multi-center, multi-ethnic, community-based, longitudinal study
of the menopause transition.?® From 1996 to 1998, 3302 women ages 42-52, who
had at least 1 menstrual period in the last 3 months, and who self-identified as
being White or of a pre-designated race/ethnic group, were enrolled. White
women (n=1550) were recruited at all 7 sites; Black women (n=935) were
recruited in Boston, Pittsburgh, Chicago, and the Detroit area; and Japanese
(n=281), Chinese (n=250), and Hispanic (n=286) women were recruited in Los

Angeles, Oakland, and northern New Jersey, respectively.?®

Study visits and collection of blood samples

Baseline and follow-up visits included in-person interviews, questionnaires,
anthropometrics, and blood draws. Body mass index (BMI), menopause
transition stage (determined using previously-described bleeding criteria),?” and
cigarette smoking were assessed at each visit. The bleeding episode preceding 12

months of amenorrhea was designated as the FMP even if subsequent bleeding

11
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occurred; in other words, the FMP was not ‘reset’ if another bleed occurred once
the criterion of 12 months amenorrhea had been met.?® At each visit, a fasting
blood draw was scheduled between 8:00 and 10:00 AM on menstrual cycle days
2-5 to measure AMH, FSH, estradiol, and inhibin B. If 60 days passed without
being able to collect blood during this window due to menstrual cycle irregularity
accompanying progress through the menopausal transition, blood was collected at
any time during the next 30 days. Serum was processed promptly, frozen, and

stored at -80° C until thawed for measurements.

Analysis sample

We analyzed 7407 blood samples from 1537 women ages 42-63 who had
their FMP without having a hysterectomy, bilateral ovariectomy, or taking
hormone therapy; had a documented FMP date; and had at least one blood sample
available while pre- or early perimenopausal. Women who had menstrual
bleeding in the previous three months with no change in cycle predictability in the
past year were classified premenopausal whereas women who had menstrual
bleeding in the previous three months with a decrease in cycle regularity in the
past year were classified as early perimenopausal. The initial blood sample was
obtained at the baseline visit in 121 women, the first follow-up visit in 1311

women, the second follow-up visit in 69 women, and the third through the tenth

12
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follow-up visits in the remaining 36 women. Whenever possible, subsequent
samples were obtained annually until women became postmenopausal. In 1108
women a blood sample was obtained after the FMP but before 365 days without
menstrual bleeding had elapsed, so that, at the time these blood samples were
obtained, the date of the FMP had not yet been established; these samples were
excluded from the analysis. The protocol was approved by the Institutional
Review Board at each SWAN site and the SWAN Repository. All participants

provided written informed consent.

Hormone assays

Estradiol (E2) and FSH were measured using immunoassays?>?° Intra- and
interassay coefficients of variation (CVs) averaged 10.6% and 6.4% at an E2 level
of 50 pg/mL?° and 9.4% and 7.2% at FSH levels of 8.3 and 13.7 IU /L.2® The
limit of detection (LOD), the least amount of an analyte detectable with 95%
probability, ranged from 1 to 7 pg/mL for E2%° and was ~1 IU/L for FSH.2> AMH
was measured using a two-site enzyme-linked immunoassay (MenoCheck
picoAMH ELISA, Ansh Labs, Webster, TX) with intra- and interassay CVs
ranging from 2.5%-5.1% and 3.4%-4.9%, respectively, at levels of 91 and 290
pg/mL. The LOD was 1.85 pg/mL.3°® AMH was measured at Ansh Labs under

the joint supervision of the Ansh Laboratory Director and the Director of Special
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Chemistry, Clinical Pathology Core Laboratory at Massachusetts General
Hospital. Inhibin B was measured using an ELISA (Ansh Labs, Webster, TX)

with intra- and interassay CVs of <4% and an LOD of 1.6 pg/mL.%!

Data analysis

Participant characteristics and crude values of study analytes at baseline
were summarized using means (standard deviations) for normally distributed
variables, medians (interquartile range) for non-normally distributed variables and
percentages for categorical variables. Because there were only 91 Hispanic
participants, all of whom classified their race as White, we combined Hispanic

women with the White women for the analyses.

Selection of covariates

Initial models included age, race/ethnicity, body mass index (BMI < vs. >
25 kg/m2), cigarette smoking, estradiol, and inhibin B levels. In multivariable
models, other than AMH (or FSH), only age and BMI contributed independently
to the prediction of the FMP. Moreover, the independent contribution of BMI to
FMP prediction, although statistically significant, was clinically small. Hence,

primary results on AMH-based predictions are reported separately by age group.

14
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Cigarette smoking, race/ethnicity, estradiol and inhibin levels (data not shown)

were not included in the final multivariable models.

AMH and FSH as Predictors of the FMP

To examine patterns of change in AMH and FSH as women approached the
FMP, we plotted mean values of the hormones in deciles of time-to-FMP. To
compare the ability of the two hormones to predict the time to the FMP, we
calculated the area under the receiver operating characteristic curves (AUC) for
predicting that the FMP will occur within 12, 24, and 36 months using logistic
regression.®? In six separate models, AMH and FSH were the primary predictors,
and age and BMI were the only covariates, and all three terms were treated as
continuous variables. Generalized Estimating Equations (GEE) were used to

account for multiple observations per woman.

Age-stratified AMH-based prediction of FMP

The sensitivity and specificity of AMH less than 10 pg/mL or 100 pg/mL
for the FMP occurring within the next 12, 24, or 36 months were determined
separately in three age groups: <48 years (n=2152), 48 to <51 years (n=2616),
and >51 years (n=2639). Cut points for age were selected to generate 3 groups of

approximately equal size with cut points at integer years. Bootstrapping (with
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3000 repetitions) was used to calculate 95% confidence intervals (CI) for the test
statistics. Values of 10 and 100 pg/mL have been suggested as testing thresholds
for determining if the FMP is imminent.®* We selected a range of AMH
thresholds (2, 5, 10, 25, 50, 100, 200, and 400 pg/mL) by examining plots of the
probability of reaching the FMP within 12, 24, and 36 months as a function of
AMH within each age stratum. For each AMH interval (e.g <2, 2 to <5, 5 to <10,
etc) we calculated the age-stratified probability of the FMP occurring in the next
12, 24, and 36 months as the proportion of samples in the AMH-by-age group for
which the FMP occurred within the specified time period, and used bootstrapping
(with 3000 repetitions) to calculate 95% Cls. Because of small cell sizes, groups
at the extremes of the AMH distribution (low end in the younger age group and at
the high end in the older age group) were combined. All analyses were conducted

using SAS version 9.4.

RESULTS

Clinical characteristics (Table 1)
At the time of their first AMH measurement the cohort was comprised of
761 White women (including 91 Hispanics), 460 Black women, 146 Chinese

women, and 170 Japanese women who were 47.5 + 2.6 (mean + SD) years old;

16
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30.6% were premenopausal; and 69.4% were early perimenopausal. The mean
time to the FMP was 57 + 38 months, and varied by race/ethnicity from 54 + 37

months in Black women to 62 + 37 months in Japanese women.

AMH and FSH change in relation to the FMP

AMH decreased and FSH increased progressively as the participants
approached their FMP (Figure 1a and b). Decreases in mean AMH levels were
progressive, with AMH levels below the assay detection limit in 14% of samples
collected 12-24 months before the FMP, 25% of samples collected 0-12 months

before the FMP, and 42% of samples collected 0-12 months after the FMP.

AUCs using AMH and FSH as predictors of the time to the FMP

The AUCs for AMH and FSH, each combined with age and BMI in separate
logistic models for predicting the occurrence of the FMP within 12 months, were
0.881 (95% ClI, 0.873 to 0.889) for AMH and 0.885 (95% ClI, 0.876 to 0.893) for
FSH (P=NS). The AUCs were 0.891 (95% CI, 0.884 to 0.900) for AMH and
0.877 (95% CI, 0.869 to 0.885) for FSH for predicting FMP occurrence within 24
months, and 0.896 (95% CI, 0.889 to 0.903) for AMH and 0.871 (95% CI, 0.864
to 0.880) for FSH for predicting FMP occurrence within 36 months. For both the

24 and 36 month predictions, AUCs with AMH as primary predictor were
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significantly greater than the corresponding AUCs with FSH as primary predictor

(p < 0.05).

AMH-based tests of the FMP occurring within specified time periods,
stratified by age

AMH was <10 pg/mL in 2675 samples (36%). The sensitivities of AMH
<10 pg/mL for experiencing the FMP in the next 12 months were 71%, 73%, and
82% in women < 48, 48 to <51, and >51 years old. The positive predictive values
(PPV) for reaching the FMP in the next 12 months were 51%, 63%, and 79% in
the 3 age strata and increased to 78%, 89%, and 97% when the prediction was
extended to 36 months. (Table 2).

AMH was > 100 pg/mL in 2839 (38%) of samples. The specificities of
AMH <100 pg/mL for having the FMP in the next 36 months (or the sensitivities
of AMH > 100 for FMP not occurring in 36 months) were 76%, 68%, and 53% in
the 3 age groups. The negative predictive values of AMH <100 pg/mL for the
FMP occurring in the next 12 months (or the PPV of AMH > 100 for FMP not
occurring in 12 months) were 97%, 96%, and 90%, in women < 48, 48 to <51,
and >51 years old.

The probabilities of reaching the FMP within various time periods across a

range of AMH values, stratified by age, are shown in Table 3. The positive
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predictive value of a given AMH level greater than a prespecified threshold for
the FMP being distant is the same as the negative predictive value of an AMH
level below a prespecified threshold for the FMP being imminent. The
probabilities increase as the prediction time horizon increases (from 12 to 36
months) and as age increases. For example, in women >51 years old whose AMH
IS <2 pg/mL, the probability of reaching the FMP increases from 82% for the 12
month prediction to 98% for the 36 month prediction. Similarly, in women whose
AMH is between 10 and 24.9 pg/mL, the probability of reaching the FMP in 36
months increases from 71% in women <48 years old to 90% in women >51 years
old. A high AMH value is particularly good at excluding an imminent FMP. The
probability of the FMP not occurring in the next 12 months is 77% in women >51
years old, 81% in women 48 to <51 years old, and 91% in women <48 years old
if AMH is between 50 and 99.9 pg/mL.

DISCUSSION

The ability to predict the FMP accurately and precisely has long been a
“Holy Grail” of menopause research. However, using menstrual bleeding
patterns,®* serum FSH levels, 3?23 or previous AMH assays,!11321-2° the FMP can
only be predicted within a window of approximately 4 years,*3’ a time window

that is too great to be clinically useful. Using a two-site ELISA whose LOD (1.85

19

020z Asenige4 €0 uo Jasn AlsiaAiun 8jeA AQ 84960.G5/£82z0Bp/wauln/01LZL 01 /I0p/A0BISHR-8[o1e-80UBAPE/Wa(/W02 dNo"olwapeoe//:sd)y Wol) papeojuMo



pg/mL) is substantially lower than that of prior AMH ELISAs,*>%%3% it is now
possible to predict the FMP within a window of 12 to 24 months in late-
reproductive aged women, a marked improvement compared with less sensitive
AMH assays, serum FSH levels, or menstrual bleeding patterns. Using this assay,
over half of samples with previously-undetectable AMH levels are now
measurable.®® Until recently, the LOD of AMH ELISAs was so high, typically 50
to 100 pg/mL,1129-253% that AMH could not be measured in blood samples from
many regularly-cycling women, making accurate and precise predictions of when
the FMP would occur extremely difficult.

Although ultrasensitive AMH measurements improve the ability to predict
when the FMP will occur in women in their early 40’s and older, a substantial
proportion of samples still have values below the LOD long before the FMP. In
some of these women, menstrual status based on bleeding patterns is likely
misclassified*. In addition, biological intercycle variability in AMH of up to
15% has been reported in women aged 84441 While not well understood, such
variation may have affected our ability to predict the FMP. Because AMH is a
marker of activated follicles, and not a direct marker of the primordial follicle
pool, natural variability in the patterns of AMH decline in individual women is to
be expected. Because ovarian function waxes and wanes during the menopausal

transition, AMH may be relatively lower during periods of amenorrhea, and may
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increase when the small remaining ovarian follicle pool initiates a menstrual
cycle.*

Age had a major impact on the relationship between AMH and the time to
the FMP, as previously observed.?3%43 The observed sensitivity and positive
predictive value of an AMH value < 10 pg/ml for experiencing the FMP within 12
months were 11% and 28% greater in women age 51 years or older compared
with those younger than 48 years. In women younger than 48, an AMH value >
100 pg/ml essentially guaranteed that the FMP would not occur within the next 12
months, with a positive predictive value of 97%. Data on women younger than
age 42 are not included in SWAN, and therefore attempts to extrapolate these data
to younger groups of women is not warranted.

While AMH is believed to largely measure the quantity of ovarian follicles,
the number and health of the AMH-producing granulosa cells within the
remaining ovarian follicles of perimenopausal women may also be
declining. Women in their mid to late 40°s have more granulosa cell apoptosis,*
depletion of mitochondria,* and smaller preovulatory follicles,* than younger
women, all of which imply less functional ovarian follicles over time. Thus,
despite a low AMH level, younger women may have qualitatively better follicle

function, and therefore a longer duration of time to their FMP, a notion supported
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by evidence that AMH does not predict pregnancy potential in women aged 30-
44, who are at least 3 to 5 years before the onset of the menopausal transition.*

When forecasting whether the FMP will occur in the next 24 or 36 months,
AUCs were greater when AMH was used as the primary predictor than when FSH
was used. This finding indicates that AMH-based predictions of the time to the
FMP are more likely to be correct than FSH-based predictions, though differences
were modest. The differences between AMH-based and FSH-based predictions of
time to FMP would be expected to be larger if blood samples were collected at
random across the menstrual cycle, rather than focusing sample collection on
cycle days 2 to 5, as was done in this study.

Several features of this study enabled better predictions of time to the FMP
than in other cohorts. First, the larger number of women and the longer duration
of follow-up in the SWAN cohort favor the generation of more accurate and
precise predictions. Furthermore, all women in the cohort were followed until
they had experienced at least 12 consecutive months of amenorrhea, eliminating a
potential source of bias if the relationship between AMH levels and the time to
the FMP differs between women who transition early and those who transition
late. Finally, an ultrasensitive AMH assay was essential for improving the

prediction of time to the FMP 153038
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Despite these advances, there are several potential reasons why AMH did
not predict the time of the FMP with even higher accuracy and better precision.
First, determination of the FMP based on bleeding patterns may not always be
correct.** Women who develop secondary amenorrhea before their true FMP due
to low body weight, stress, excess physical activity, hyperprolactinemia or other
disorders could have been classified as postmenopausal despite adequate ovarian
reserve. An AMH value >10 pg/mL provides strong evidence that such women
are not really postmenopausal. In contrast, in some women postmenopausal
bleeding due to undiagnosed urogenital pathology occurring well after their true
FMP may be confused with perimenopausal bleeding. In those women, an
undetectable AMH level while still experiencing vaginal bleeding may provide a
valuable clue to their diagnosis. Although most women over age 45 with 12
consecutive months of amenorrhea are postmenopausal, about 10% will
experience postmenopausal bleeding.?® Measuring AMH should help reduce
FMP misclassification due to non-menstrual vaginal bleeding or isolated
spontaneous menstrual cycle recovery. Additionally, utilizing two or more serial
AMH determinations to calculate rates of change may provide more accurate
predictions of the FMP.*8

There are many potential additional clinical applications for AMH

measurements.*> AMH measurements may help women predict when vasomotor
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symptoms are likely to begin,* or when heavy menstrual bleeding is likely to end.
In women with heavy bleeding due to uterine pathology, such as leiomyomata or
adenomyosis, the ability to predict the FMP accurately may help women to decide
whether to undergo a hysterectomy or temporize with medical management.
Information that indicates when the menopause is likely to occur also has
important implications for major non-reproductive health issues. Later age at
menopause is associated with a lower risk of cardiovascular disease and a greater
life expectancy.>>*! Women who undergo menopause early are more likely to
develop osteoporosis®? and/or cardiovascular disease®>° while women who
undergo menopause late have higher risks of endometrial56 and breast cancer.®’
In a meta-analysis including over 415,000 women, 119,000 of whom had invasive
breast cancer, the risk of developing breast cancer increased 3% for each year
older a woman was at menopause.® Understanding the risk factor profile of each
woman should allow health care providers to focus screening efforts and apply
preventative measures in an individualized manner that facilitates healthy aging.
In summary, using an ultrasensitive ELISA with a limit of detection of 1.85
pg/ml, together with a woman’s age, clinically useful predictions of the time to
FMP are now feasible for many women. Ultrasensitive measurements of AMH
provide a reliable index of ovarian aging that should prove useful in both clinical

and research settings.
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FIGURE LEGEND

Figure 1. Mean serum AMH (upper panel) and serum FSH (lower panel)

levels vs deciles of months to the Final Menstrual Period (FMP).
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Table 1. Clinical characteristics for all participants and by race/ethnicity at the time of the baseline

blood draw..

uaracTERISTIc | NLWONEN | WHTE | uack | CrnEsE | e
Age (years) 475+ 26 47.3+26 47.6+2.6 47625 476+25
BMI (kg/m?) 28374 27.2+74 32.3+10.1 | 23.2+4.3 23.1+3.6
Premenopausal (%) 30.6 335 27.3 33.6 26.2
Early perimenopausal (%) 69.4 66.5 72.7 66.4 73.8
Time to FMP (months) 57 + 38 57+ 37 59 + 36 55 + 38 62 + 39
255 (26,
AMH (pg/mL) 142 (16, 472) | 158 (25,502) | 97 (6,357) | 62 (6, 382) 992)
FSH (IU/L) 19 (12, 35) 19 (13, 35) 20 (13,36) | 23 (13,42) | 17 (13, 28)
Inhibin B (pg/mL) 31 (3, 86) 31 (5, 86) 14 (2, 64) 45 (8, 96) 611%)4
Estradiol (pg/mL) 49 (30, 88) 52 (31, 92) 47 (29, 87) | 39 (24, 72) | 49 (30, 81)

*Includes 91 Hispanic women
Age, BMI, and time to FMP are expressed as the mean + SD.

AMH, FSH, inhibin B, and estradiol are expressed as the median (25th, 75" percentiles)
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Table 2. Properties of AMH!-based tests for FMP?2 occurring within 12, 24, and 36 months, stratified by age

Age Groups 12 Months 24 Months 36 Months
<48 yrs AMH Estimate 95% CI® Estimate 95% ClI Estimate 95% ClI
Sensitivity <10 0.71 0.64 0.78 0.60 0.53 0.66 0.47 0.42 0.53
PPV4 <10 0.51 0.44 0.58 0.65 0.58 0.72 0.78 0.72 0.85
Specifity <100 0.65 0.61 0.68 0.70 0.66 0.73 0.76 0.72 0.80
NPV> <100 0.97 0.96 0.98 0.94 0.93 0.96 0.86 0.83 0.89
48 to <51 yrs
Sensitivity <10 0.73 0.68 0.77 0.62 0.58 0.66 0.54 0.50 0.57
PPV <10 0.63 0.58 0.68 0.81 0.77 0.85 0.89 0.86 0.92
Specifity <100 0.46 0.42 0.50 0.57 0.52 0.62 0.68 0.62 0.74
NPV <100 0.96 0.93 0.98 0.87 0.83 0.91 0.73 0.68 0.79
>51 yrs
Sensitivity <10 0.82 0.78 0.85 0.75 0.72 0.79 0.70 0.66 0.73
PPV <10 0.79 0.75 0.83 0.92 0.89 0.95 0.97 0.95 0.99
Specifity <100 0.27 0.22 0.32 0.39 0.31 0.47 0.53 0.42 0.64
NPV <100 0.90 0.83 0.95 0.76 0.67 0.85 0.56 0.45 0.67
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Table 2a. Properties of AMH-based tests for FMP2 occurring within 12, 24, and 36 months when age <45 years (N=421)

Age Groups 12 Months 24 Months 36 Months
<45 yrs AMH Estimate 95% CI3 Estimate 95% ClI Estimate 95% ClI
Sensitivity <10 0.59 0.48 0.70 0.49 0.35 0.63 0.35 0.26 0.46
PPV <10 0.47 0.33 0.66 0.55 0.40 0.74 0.64 0.47 0.84
Specifity <100 0.77 0.70 0.84 0.80 0.73 0.87 0.83 0.76 0.90
NPV5 <100 0.95 0.93 0.96 0.93 0.90 0.96 0.86 0.82 0.90

1 AMH = Anti-Mullerian hormone (pg/mL); 2FMP = Final menstrual period; 3Cl=confidence interval;

4PPV = Positive predictive value; NPV = Negative predictive value
Test statistics (and 95% confidence interval) were generated by bootstrapping (3000 repetitions)
The specificity of AMH < 100 for FMP within 12 months can be interpreted as the sensitivity of AMH > 100 for FMP later than 12 months
Similarly, the NPV of AMH < 100 for FMP within 12 months is also the PPV of AMH > 100 for FMP later than 12 months
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Table 3: Probabilities of reaching the FMP?® within specified time periods by AMH? level, stratified by age.

12 Months 24 Months 36 Months

Age Groups AMH (pg/mL) Prob 95% CI3 Prob 95% ClI Prob 95% CI
<48 yrs <10 0.51 0.44 0.58 0.65 0.58 0.72 0.78 0.72 0.85
10 to <25 0.22 0.11 0.35 0.48 0.34 0.64 0.71 0.57 0.85
25 to <50 0.12 0.04 0.22 0.25 0.13 0.37 0.52 0.38 0.66
50 to <100 0.09 0.03 0.15 0.20 0.11 0.30 0.39 0.28 0.51
100 to <200 0.05 0.02 0.09 0.12 0.05 0.19 0.28 0.18 0.38
200 to <400 0.02 0.00 0.04 0.05 0.02 0.08 0.16 0.10 0.22
400+ 0.02 0.01 0.04 0.03 0.02 0.05 0.06 0.04 0.09
48 to <51 yrs <5 0.67 0.62 072 0.82 0.78 0.87 0.90 0.86 0.93
510 <10 0.43 0.30 0.58 0.77 0.64 0.88 0.87 0.76 0.96
10 to <25 0.40 0.30 0.51 0.66 0.56 0.77 0.87 0.79 0.94
25 to <50 0.23 0.15 0.33 0.51 0.39 0.64 0.74 0.63 0.86
50 to <100 0.19 0.11 0.28 0.45 0.34 0.57 0.69 0.59 0.79
100 to <200 0.10 0.05 0.16 0.25 0.16 0.34 0.45 0.35 0.55
200+ 0.01 0.00 0.03 0.06 0.02 0.09 0.17 0.11 0.23
>51yrs <2 0.82 0.78 0.86 0.94 0.91 0.96 0.98 0.96 0.99
2to <5 0.67 0.54 0.80 0.88 0.79 0.96 0.95 0.89 1.00
5to <10 0.72 0.60 0.85 0.87 0.78 0.96 0.95 0.88 1.00
10 to <25 0.53 0.42 0.64 0.75 0.65 0.85 0.90 0.82 0.97
25 to <50 0.35 0.22 0.48 0.65 0.52 0.78 0.88 0.78 0.96
50 to <100 0.23 0.12 0.36 0.48 0.34 0.62 0.71 0.58 0.84
100+ 0.10 0.05 0.17 0.24 0.15 0.33 0.44 0.33 0.55

1FMP = Final menstrual period; 2AMH = Anti-Mullerian hormone (pg/mL); 3Cl = Confidence Interval
Probabilities (and 95% confidence interval) were generated by bootstrapping (3000 repetitions)
Probability of not reaching the FMP in the specified period can be calculated as 1 minus the probability listed above
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