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Case Report

Normalization of anti-mullerian hormone level after
growth hormone replacement in a patient with congenital
growth hormone deficiency: A case study
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Abstract

Objective: To describe a case of congenital growth hormone deficiency in a patient that had return of ovarian function after growth hormone replacement following
undetectable levels of anti-mullerian hormone (AMH) level.

Design: Case Study.
Setting: Mayo Clinic.
Patient(s): A 32-year-old woman with congenital growth hormone deficiency (CGHD) was evaluated at Mayo Clinic and noted to have an undetectable AMH level.

Intervention(s): The patient was started on Humatrope at a dose of 0.4mg daily. Patient was escalated on growth hormone therapy until her IGF-1 levels were
within normal range.

Main Outcome Measure(s): Return of cyclical menses and increase in AMH level to normal range.

Results: After 12 months of GH replacement, the patient’s menses had returned to regular 28-day cycles and her hypoestrogenic symptoms had resolved. Her GH
was adequately replaced with an IGF-1 level of 151ng/mL. Her AFC had increased to 16 from a previous ultrasound depicting 1 antral follicle and her laboratory
tests had returned to normal levels; FSH 7.7IU/L, estradiol 33 pg/mL and AMH 1.9 ng/mL.

Conclusion: This documents a patient with CGHD and suppressed AMH levels. In this case, GH correction played a significant role in restoring ovarian function.
Assessing ovarian reserve status in adolescent patients with CGHD is a key component in their evaluation and may allow for oocyte cryopreservation in young girls
that have normalization of ovarian function after treatment. This is important, as there is unclear data on the long term fertility potential of patients with CGHD.
AMH has been shown to be a marker of ovarian reserve in a patient with CGHD which demonstrated a dynamic shift in AMH that was related to the patient’s
GH status.

endometrial thickness and better ovarian response to gonadotropins
when undergoing in vitro fertilization [10].

Introduction

Growth hormone is involved in diverse areas of the body from linear
growth to regulation of male and female infertility. Growth hormone
is not only produced by the pituitary but is also produced by the
ovary and has been shown to bind to granulosa, theca, and luteal cells
promoting steroidogenesis [1,2]. Growth hormone also works through
insulin like growth factor-1 by increasing the sensitivity of ovaries to
gonadotropins [3,4]. Children with growth hormone deficiency are
noted to have pubertal delay and typically do not have menarche until
growth hormone is replaced [5]. A study looking at 34 patients with
CGHD without spontaneous pubertal development had menarche
following growth hormone replacement with 12 subsequently
developing secondary amenorrhea following discontinuation [6].

Many patients with growth hormone deficiency require assisted
reproductive technology [11]. Assessing a patient’s ovarian reserve
is very important in order to determine the best treatment option
for the patient. Anti-mullerian hormone (AMH) and antral follicle
count (AFC) are two markers used to measure ovarian reserve and are
important when predicting a patient’s fertility [6]. Both are known to
decrease with age and can become undetectable following menopause.
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Both growth hormone and IFG-1 play a role in the recruitment of
ovarian follicles [7]. When GH is deficient there is a decrease in ovarian
sensitivity to FSH leading to monofollicular growth as opposed to a
recruitment of a dominant follicle and perhaps decreased stimulation
of all antral follicles [8,9]. A recent study noted that in women with
hypopituitarism, growth hormone replacement lead to increased
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Patients with premature ovarian insufficiency or diminished ovarian
reserve are noted to also have very low AMH and AFC that typically
does not improve with any treatment option [12].

To our knowledge there do not appear to be any studies
demonstrating a rise in AMH and AFC following growth hormone
replacement in patients with growth hormone deficiency. Here we
will present a case of a patient who had CGHD that stopped growth
hormone replacement and was noted to have an undetectable AMH
that improved substantially following correction of her growth
hormone deficiency; this leading to an incorrect impression that she
had a decreased ovarian reserve.

Case presentation

A 32-year-old woman with congenital growth hormone deficiency
(CGHD) was evaluated at our center for multiple comorbidities.
The patient had been diagnosed with CGHD at age 6 and was on
growth hormone replacement with Humatrope until 2007. After a
gastrointestinal illness, she developed IgA nephropathy that was treated
with high dose corticosteroids. During this time she discontinued the
Humatrope and was noted to be amenorrheic with hypoestrogenic
symptoms. Following resolution of the IgA nephropathy, she initiated
an oral contraceptive that improved her hypoestrogenic symptoms.

In November of 2009, ovarian reserve testing was done and noted
an AFC of one. She did not undergo hormonal evaluation as she was
taking oral contraceptives. Her IGF-1 was found to be extremely low
at <25 ng/mL, prompting resumption of Humatrope at a dose of 0.4
mg daily.

In March of 2010, she was evaluated for amenorrhea following
discontinuation of the oral contraceptive for 6 months. Repeat
evaluation noted a stable AFC of one, an FSH of 12.4 IU/L, and estradiol
of 40 pg/mL. Her AMH level using ELISA was undetectable. Despite
six months of Humatrope, her IGF-1 remained low at 108 ng/mL. Her
dosage was increased to 0.5mg daily.

Outcome

In August 2010, after 12 months of Humatrope, her menses had
returned to regular 28 day cycles and her hypoestrogenic symptoms
had resolved. Her IGF-1 level was noted to be within the normal range
at 151 ng/mL. Her AFC increased to 16 and her laboratory tests had
returned to normal levels; FSH 7.7 TU/L, estradiol 33 pg/mL, and AMH
1.9 ng/mL.

Discussion

This case report to our knowledge is the first to document a
patient with CGHD and suppressed AMH levels. As previously noted
many children with GH deficiency eventually require assistance with
reproduction and have decreased fertility. There have been multiple
cases demonstrating improvement in fertility with growth hormone
replacement, but to date, there have been no studies evaluating the
relationship between growth hormone correction and improvement in
predictors of ovarian reserve that may allow for a more optimal time to
proceed with oocyte cryopreservation [9].

AMH has been shown to be a stable marker of ovarian reserve and
is thought to remain stable throughout the menstrual cycle allowing
it to be a helpful predictor of a patient’s fertility [6]. The typical
progression of an AMH value is to decline over a woman’s lifetime
until undetectable [12]. This study demonstrates that there can be a
dynamic shift in AMH and AFC with growth hormone therapy.
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Based on this case report it is important to assess the growth
hormone status of a patient with CGHD as there may be a limited
window to proceed with oocyte cryopreservation that would likely be
the most advantageous at an earlier age. Correction allows a patient
to proceed with multiple fertility options including immediate assisted
reproduction or continue to monitor ovarian reserve as we do not yet
know the timeline or likelihood of the AMH and AFC returning to
levels consistent with diminished ovarian reserve.

Synopsis

There is significant improvement in anti-mullerian hormone levels
and antral follicle count following correction of growth hormone
deficiency.

Capsule summary

There is significant improvement in AMH following correction of
growth hormone deficiency.

Sources of study
Mayo Clinic
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