The Relationship Between Estradiol and FSH
During the Perimenopausal Transition

Assessing hormonal levels during perimenopause using a single measurement of FSH and estradiol can be
unreliable due to the natural variability of these hormones and their complex interactions. The normal
physiological feedback between estradiol and FSH involves FSH stimulating ovarian follicle development and
estradiol production, while elevated estradiol levels exert negative feedback on FSH secretion. FSH levels are
expected to rise as ovarian function declines. Menstrual cycles during this transition can vary significantly, being
either ovulatory or anovulatory, with each exhibiting variable hormonal patterns, including very short or very long
cycles. These fluctuations make interpreting hormonal data challenging, as the hormonal profile varies depending
on the type of cycle. Hormonal data should always be reviewed within the clinical context, considering the
patient's background, medical history, available diagnostics, and presenting symptoms to ensure accurate
interpretation and appropriate management.

The following key factors highlight the key hormonal changes and their impact on accurate assessment during
this transition.

1. Hormonal Changes in Different Cycle Types

During perimenopause, menstrual cycles can vary widely and may be either ovulatory or anovulatory. These
variations complicate the interpretation of hormonal data, as both cycle types present different hormonal patterns.
Below is an overview of hormonal changes in each cycle type.

« Ovulatory Cycles: In ovulatory cycles, FSH levels typically show minimal fluctuations (1). There is a slight
increase in FSH at the beginning of the cycle, at the end of the previous cycle, and a surge that coincides with
the LH surge. These patterns are relatively stable and consistent. Individuals with elevated or variable FSH
levels may still experience an ovulatory cycle; however, the egg may not be compatible with fertilization and
conception.
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Patient #1
Mira Data Discovered:

Small change in FSH during the follicular phase
Coordinated E3G levels leading to the LH surge
FSH surge during the LH surge triggering ovulation
Rising PdG levels confirms ovulatory cycle
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1 Example Patient #2 (43F) Ovulatory cycle with Normal FSH Levels

All hormones chart Al LH ® E3G @ PdG FSH @ BBT 26 Jan - 17 Feb
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Patient #2 (43F)
Mira Data Discovered:
Small FSH change on CD 4
Coordinated E3G levels leading to the LH surge on CD 10
Rising PdG levels confirms ovulatory cycle
Same Patient #2 (43F) Continued Ovulatory Cycle with Elevated FSH Levels
All hormones chart All LH ® E3G ® PdG FSH @ BBT 18 Feb - 13 Mar
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Same patient #2 (43F)
Mira Data Discovered:
Higher FSH on CD 2-5
Coordinated but lower E3G levels leading to the LH surge on CD 11
Rising PdG levels confirm ovulatory cycle
May represent a more suboptimal ovulation than previous cycle

e Anovulatory Cycles: Anovulatory cycles, which become more prevalent in the 30 months preceding
menopause (1), add complexity to hormonal assessments. Some studies have associated anovulatory cycles
with low inhibin B, elevated FSH, and decreased estradiol (E2) levels (1). However, other research suggests
that while circulating estrogen is generally low during anovulatory cycles, it is possible for a woman to
experience cycles that are ovulatory, anovulatory with relatively high estrogen, or anovulatory with low
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estrogen (5). Elevated estradiol can also suppress FSH levels (2), further contributing to the fluctuation of FSH

from cycle to cycle.

1 Example Patient #3 (45F): Anovulatory Cycle with Hormonal Imbalance

All hormones chart Al LH @ E3G ® PdG FSH 1ul10, 2024 - Aug 13,2024
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Patient #3 (45F):

Mira Data Discovered:
Baseline elevated LH
Consistently elevated FSH levels
Low E3G
Anovulatory cycle

1 Example Patient #4 (43F): Anovulatory Cycle with Elevated FSH and Low E3G

All hormones chart Al LH ® E3G ® PdG FSH BBT Jun 4,2024 - Jul 2, 2024

Patient #4 (43F):

Mira Data Discovered:
Consistently elevated FSH
Low E3G levels
Lack of hormone coordinated
Anovulatory cycle

2. FSH Fluctuations

Although FSH levels rise as ovarian function declines, they can vary significantly between cycles in an individual
woman. Studies have shown that only 60% of women with initially elevated FSH levels during IVF treatment
exhibit persistently elevated levels in subsequent cycles (3). Therefore, a single elevated FSH level should not be

solely relied upon to diagnose or treat perimenopause.
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1 Example Patient #5 (44F): Ovulatory Cycle with Elevated FSH
Nov/Dec 2022

All hormones chart Al ®H ® 3G @ PdG FSH ® BT Nov 17,2022 - Dec 16, 2022

Patient #5 (44F)
Mira Data Discovered:
Elevated FSH levels on CD 3-7
Minimal E3G changes but coordinated with an LH surge
PdG changes after LH surge
Ovulatory cycle

Same patient #5 (44F): Suspected Anovulatory Cycle with Hormone Imbalances
Dec 2022-Jan 2023

All hormones chart Al @ @ E3G ® Pda FSH @ BET Dec 17,2022 - Jan 23, 2023
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Patient #5 (44F)
Mira Data Discovered:
Elevated FSH levels on CD 3-6
Consisently elevated baseline LH with two LH surges
Generally low E3G with some coordination with second rise in LH.
Suspected anovulatory cycle
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Same patient #5 (44F): Ovulatory Cycle with Elevated FSH
March- April 2023

All hormones chart All ®H ® E3G ® PdG FSH ® BBT Mar 14, 2023 - Apr 11, 2023
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Patient #5 (44F)
Mira Data Discovered:
Elevated FSH on CD 3, CD 5, and CD 7 but lower than Nov and Dec cycles.
Generally low E3G with coordinated changes leading to LH surge
LH surge on CD 13 and CD 14
PdG changes after LH surge
Ovulatory cycle

Cycle summary patient #5 (44F):

Her cycles progressed from ovulatory to anovulatory and back to ovulatory, with varying degrees of elevation
in FSH levels.

1 Patient example #6 (49F): Ovulatory Cycle with Mid-Cycle Elevated FSH
Nov/Dec 2024

& L+ & EiG & PdG FSH & BET
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Patient #6 (49F)
Mira Data Discovered:

Mid-cycle elevated FSH levels
Coordinated E3G levels leading to an LH surge
LH surge on CD 20 and CD 21
Rising PdG levels confirm ovulatory cycle
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Same patient #6 (49F): Suspected Ovulatory Cycle with Hormone Imbalances
Dec/Jan/Feb 2025
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Patient # 6 (49F)

Mira Data Discovered:
Elevated FSH levels

Non-ovulatory LH surge coordinated with signifcantly elevated FSH on CD 10 and CD 11
Extended follicular phase
FSH levels lower as E3G rises
Small LH surge on CD 41 and 42
PdG changes after second LH surge suggests ovulatory event (period followed)

Same patient #6 (49F): Anovulatory Pattern with Elevated FSH
Feb/March 2025
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Patient #6 (49F)
Mira Data Discovered:
Significantly elevated FSH compared to two previous cycles
Minimal E3G changes
Lack of PdG changes
Anovulatory pattern

Cycle summary patient #6 (49F):

Cycle 1 (Nov/Dec): ovulatory cycle with some FSH changes, coordinated E3G with an LH surge, followed by
PdG changes.

Cycle 2 (Dec/Jan/Feb): ovulatory cycle with non-ovulatory event at the beginning of the cycle, extended
follicular phase, PdG changes after small LH surge suggest an ovulatory event.

Cycle 3 (Feb/March): Significant FSH changes, minimal E3G, and lack of hormone coordination, currently
anovulatory.

In summary, her cycles demonstrate a progression from an ovulatory cycle with hormonal coordination (Cycle
1), to an extended follicular phase with a non-ovulatory event (Cycle 2), and finally to a current anovulatory
cycle with significant FSH changes and minimal hormone coordination (Cycle 3).
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3. Estradiol's Effect on FSH Readings

Elevated estradiol levels can suppress FSH readings (2) due to the physiological feedback mechanism in which
estradiol exerts negative feedback on FSH secretion. This suppression may result in normal FSH levels despite
underlying ovarian insufficiency, emphasizing the importance of measuring both FSH and estradiol across
multiple cycles. Ideally, testing should be done on cycle day 2 or day 3 in cycling women, with an acceptable
testing range from cycle day 1to day 5. It is essential to consider the patient’s background, medical history,
available diagnostics, and presenting symptoms for a comprehensive evaluation.

Relationship between Estradiol and FSH
Across a Hormonal Lifespan

By Stefani K. Hayes, ND, LAc

High E2 falsely suppresses FSH
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E2 ideally <50 pg/mL E2 levels rise and As EZ falls, Low (absent) E2
[REI <70 pg/mL] falsely suppress FSH FSH reveals its and elevated FSH
FSH ideal <10 mIW/mL elevated level
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AMH ideally 1-3 ng/mL
(falls before FSH rises)

@ Relationship Between FSH and Estradiol Across a Hormonal Lifespan
Video explanation with Dr. Stefani Hayes:
Click here to watch
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https://quanovate.box.com/s/tsa262ps56guf5eu2skgle3c1so2zuc6

1 Example Patient # 7 (45F): Anovulatory Pattern with Hormone Imbalances
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Patient # 7 (45F)
Mira Data Discovered:
Initially elevated FSH levels but as E3G rises FSH is suppressed

1 Example Patient #8 (43F): Anovulatory Pattern with Hormone Imbalances
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Patient #8 (43F)
Mira Data Discovered:
Initially elevated FSH levels but as E3G rises FSH is suppressed

1 Example Patient #9 (49F): Anovulatory Pattern with Hormone Imbalances
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Patient #9 (49F)
Mira Data Discovered:
Initially elevated FSH levels but as E3G rises FSH is suppressed
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4. Impact of Estrogen Treatment on FSH

Estrogen treatment can suppress FSH levels due to the physiological feedback mechanism, leading to misleading
results. A 2024 study examined the effects of estrogen pretreatment in patients with diminished ovarian reserve.
Researchers found that administering 4 mg/day of 17B3-estradiol effectively suppressed premature FSH elevation,
improving ovarian response during fertility treatments (4). Therefore, a decrease in FSH levels after starting
estradiol therapy can be normal and should be considered when reviewing FSH levels.

Summary:

FSH and estradiol levels fluctuate significantly during perimenopause, making single measurements unreliable for
assessment. The feedback mechanism between estradiol and FSH, along with the potential influence of estrogen
therapy on readings and cycle variability, can complicate the interpretation of results. Tracking hormone patterns
over time provides a clearer picture, helping to distinguish between ovulatory and anovulatory cycles and guide
more accurate treatment decisions.

©  Key takeaways:
1. Hormonal Changes in Different Cycle Types
» Typically, ovulatory cycles show stable FSH patterns with coordinated hormone fluctuations.

e Anovulatory cycles, more common before menopause, can present elevated FSH, low estradiol,
or high estradiol suppressing FSH.

o These variations complicate hormonal assessments.
2. FSH Fluctuations

» FSH levels vary significantly between cycles.

e A ssingle elevated FSH reading does not reliably indicate perimenopause.
3. FSH and Estradiol Feedback Mechanism:

o Elevated estradiol can suppress FSH, leading to misleadingly normal FSH levels despite ovarian
insufficiency.

» Tracking both hormones together, ideally at the beginning of the cycle, provides a clearer and
more accurate assessment.

4. Effect of Estrogen Treatment on FSH
o Estrogen therapy can lower FSH levels.

» Research shows that estradiol pretreatment can suppress premature FSH elevation and improve
ovarian response, a method typically administered in fertility settings by a fertility specialist.

Tracking hormone patterns over time with Mira, in collaboration with the patient's background, medical
history, available diagnostics, and presenting symptoms, provides providers with a more accurate
understanding of perimenopausal changes, enabling them to tailor treatments effectively and ensure
appropriate management.
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