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Abstract

An 18-year-old girl was evaluated for primary amenorrhea. She was diagnosed with hemoglobin E (HbE)/beta-thalassemia during childhood and
needed blood transfusions every month to maintain adequate hemoglobin levels. She was started on thalidomide to reduce her transfusion
requirements at 12 years of age and became transfusion independent after 6 months. She had normal stature and Tanner stage 4 sexual
maturation, but she failed to attain menarche. Investigations revealed that she had elevated serum gonadotropin levels, indicating primary
ovarian dysfunction. Her karyotype was 46,XX. Ultrasonographic examination demonstrated the absence of follicles in both ovaries. There
was no evidence of abnormalities of the urogenital tract. Thalidomide was stopped, and she attained menarche spontaneously 3 months
thereafter. Subsequently, her menstrual cycles were regular. Repeat ultrasound scans demonstrated the presence of ovarian follicles as well
as an increase in ovarian volume. Mechanistic links between ovarian dysfunction and thalidomide remain to be found. One possibility is

impaired blood flow and follicular development.
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Abbreviation: HbE, hemoglobin E.

Introduction

Thalidomide was developed in Germany in 1956 and was used
initially as a sedative. Later it was used in pregnant women for
the treatment of morning sickness but the drug’s devastating
teratogenic side effects led to its withdrawal in 1961. The immu-
nomodulatory and/or anti-inflammatory property of thalido-
mide has been established, and the drug has been used for
various clinical conditions, including multiple myeloma and ery-
thema nodosum leprosum. Off-label uses of thalidomide include
for aphthous ulcers, cutaneous lupus, or inflammatory bowel
disorder [1, 2]. Recent evidence suggests a possible role of thal-
idomide in myeloproliferative disorders, sickle cell disease, and
thalassemia. By promoting the expression of the y-globin gene,
thalidomide increases fetal hemoglobin levels and can signifi-
cantly reduce a patient’s transfusion burden. Moreover, it in-
creases the lifespan of erythrocytes without having any
demonstrable effects on white blood cells or platelets [3].

The use of thalidomide is associated with various side ef-
fects, including constipation, drowsiness, and peripheral neur-
opathy. Few cases of secondary amenorrhea following
thalidomide therapy have been reported [4]. Herein, we de-
scribe a case of primary amenorrhea due to ovarian dysfunc-
tion in a patient with hemoglobin E (HbE)/beta-thalassemia
on thalidomide therapy, which normalized following cessa-
tion of thalidomide therapy.

Case Presentation

An 18-year-old girl presented to our clinic for evaluation of
primary amenorrhea. She was diagnosed with HbE/beta-

thalassemia at the age of 5 years. Initially, she required blood
transfusion every month, but with the initiation of thalidomide
(100 mg/day) at 12 years of age, she was no longer transfusion
dependent after 6 months. Iron chelation therapy was started
at 7 years of age, and she was on deferasirox tablets
1000 mg per day at the time of evaluation. She noticed
thelarche at 10 years of age, and pubarche occurred later.
She had no history of use of exogenous gonadal steroids. She
did not complain of periodic lower abdominal pain. She had
no history suggestive of autoimmune disorders, hirsutism, or
galactorrhea. She did not have any symptoms of headache,
visual disturbances, vomiting, or hot flashes. There was no
family history of premature ovarian insufficiency or delayed
menarche.

Diagnostic Assessment

Her height was 154 cm (~ 50th percentile), height SDS 0.85,
upper segment: lower segment ratio 0.88, body mass index
23 kg/m?. Physical examination showed that her sexual matur-
ation rating was Tanner stage 4. Mild pallor and hepatospleno-
megaly were present. Features of other causes of primary
amenorrhea, including Turner syndrome, were absent. There
were no clinical signs of hyperandrogenism. Goiter was absent.
Bone age (by Greulich-Pyle radiographic assessment method)
was not delayed. Serum gonadotropin levels were elevated:
luteinizing hormone (LH) 44.9 mIU/mL (reference range,
1.10-11.6 mIU/mL) and follicle-stimulating hormone (FSH)
44.8 mIU/mL (reference range, 3.00-14.4 mIU/mL). Her
estradiol was 220 pmol/L (60.0 pg/mL) (reference range,
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77.1-921.5 pmol/L. [21.0-250.9 pg/mL]) and serum anti-
Miillerian hormone (AMH) was 0.22 pmol/L (0.032 ng/mL)
(reference range, 11.8-66.7 pmol/L [1.65-9.33 ng/mL]), which
were low, suggesting the possibility of primary ovarian dysfunc-
tion (Table 1). Other hormonal evaluations revealed a serum
prolactin of 5.3 mcg/L (5.3 ng/mL) (reference range, 1.90-
25.0 ng/mL  [1.90-25.0 mcg/L]); free thyroxine (T4)
1.17 ng/dL (reference range, 0.80-1.90); thyrotropin (TSH)
2.5 WlU/mL (reference range, 0.40-4.00); cortisol 344.8 nmol/
L (12.5 mcg/dL) (reference range, 137.9-689.6 nmol/L [5.0-
25.0 mcg/dL]); adrenocorticotropic hormone (ACTH)
9.46 pmol/L (43 pg/mL) (reference range, 2.2-10.12 pmol/L
[10-46 pg/mL]); insulin-like growth factor 1 (IGF-1)
23.8 nmol/L (182 ng/mL) (reference range, 10.19-58.4 nmol/L
[78-447 ng/mL]); and anti-thyroid peroxidase (anti-TPO) anti-
body 16 IU/mL (<35 IU/mL). Her serum ferritin level was
1.25 nmol/L (560 ng/mL). Her karyotype was 46,XX. The uter-
ine length on ultrasonographic examination was 4.2 ¢cm, and the
endometrial thickness was 3.8 mm. Follicles were not seen in ei-
ther ovary, and there was no evidence of urogenital outflow tract
abnormalities. In addition, ovarian blood flow was assessed us-
ing color Doppler to document the resistive index (RI) and pul-
satility index (PI) at baseline (Table 1). Magnetic resonance
imaging of the hypothalamo-pituitary region was unremarkable.

Outcome and Follow-up

After consultation with her treating hematologist, thalidomide
was stopped to explore the possible role of thalidomide as a

Table 1. Hormonal and radiological parameters

Parameters At the time of 1 month after 3 months after
presentation the presentation the presentation
LH (mIU/mL)* 44.9 32.5 1.24
FSH (mIU/mL)? 44.8 39.1 2.38
Estradiol 220.2 (60.0) 385.4 (105) 403.8 (110)
(pmol/L,
pg/mL)*
AMH (pmol/L, 0.22 (0.032) 0.41 (0.058) 13.4 (1.88)
ng/mL)?
Right ovary: 2 — 4.5
volume (mL)
Left ovary: 0.55 — 3.12
volume (mL)
Follicular cysts  No cyst in both — One dominant
ovaries follicle in right
Multiple cysts in
left
Right ovary:
RI 0.88 — 1.00
PI 4.33 3.92
Left ovary:
RI 1.0 — 1.0
PI 6.74 3.69
Endometrial 3.8 — 8.8
thickness
(mm)

Abbreviations: AMH, anti-Miillerian hormone; FSH, follicle-stimulating
hormone; LH, luteinizing hormone; PI, pulsatility index; RI, resistive index.

“Measured by Chemiluminescence assay (Immulite® 1000, Siemens).
®Measured by Electrochemiluminescence assay (Cobas 6000®, Roche).
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cause of her amenorrhea. After 3 months, she attained menar-
che. Serum gonadotropin levels normalized, with marked
improvement in serum anti-Miillerian hormone (AMH) and
estradiol levels (Table 1). A repeat scan of the pelvis detected
multiple follicles in the left ovary and one dominant follicle
in the right ovary. Endometrial thickness was 8.8 mm, suggest-
ing adequate estrogenization. There was also improvement in
ovarian blood flow, as suggested by the reduction in pulsatility
index. Her subsequent menstrual cycles were regular.
However, following the stoppage of thalidomide, she again
became transfusion dependent, requiring frequent blood
transfusions to maintain adequate hemoglobin levels.

Discussion

The absence of menstruation in a woman of reproductive age
can be either primary or secondary amenorrhea. Primary
amenorrhea in the presence of secondary sexual characteristics
is defined by the absence of menarche even after attainment of
15 years of age. Secondary amenorrhea is characterized by the
absence of menstruation for more than 3 to 6 months in a pre-
viously menstruating woman. It could be either due to abnor-
malities in the hypothalamo-pituitary-gonadal axis or due to
abnormalities of the uterus, including Miullerian agenesis or
obstructions in the outflow tract. The most common cause of
primary amenorrhea is gonadal dysgenesis, including Turner
syndrome. Other disorders include Miillerian agenesis, consti-
tutional delay in puberty, chronic systemic disease, isolated go-
nadotropin deficiency, hypopituitarism, Cushing syndrome,
hypothyroidism, hyperprolactinemia, and any mass in the
hypothalamo-pituitary region. Hypothalamo-pituitary dys-
function, possibly due to excessive iron deposition, is the
most common etiology of hypogonadism in thalassemia pa-
tients and may present with amenorrhea. Studies have demon-
strated that gonadotropes are most commonly affected by
iron-induced oxidative damage. Iron has not been known to
directly affect the ovaries in thalassemia and lead to primary
ovarian dysfunction, even in severe forms of thalassemia,
even with very high ferritin levels [5].

Individuals with Miillerian agenesis and other utero-vaginal
developmental defects usually have normal serum gonadotro-
pins and adequate development of secondary sexual charac-
teristics due to preserved estrogen levels. Our patient had
normal secondary sexual characteristics, without features of
hyperandrogenism, and had elevated serum gonadotropins,
suggesting primary ovarian dysfunction with some circulating
serum estrogens. Furthermore, her normal karyotype and
ultrasound scan of the pelvis ruled out other possible causes
of amenorrhea.

Thalidomide, a glutamic acid derivative, has immunosuppres-
sive effects. The underlying mechanisms of thalidomide-induced
ovarian dysfunction are not well understood. Ordi ] et al
observed a reduced number of follicles and severe atrophy of
ovarian tissue on histopathological examination [2]. In vitro
studies have demonstrated the possible role of tumor
necrosis-a (TNF-a) in the regulation of follicular development,
differentiation and apoptosis, and thalidomide is thought to im-
pair follicular maturation by inhibiting TNF-a bioactivity [6].
Thalidomide is also a potent inhibitor of vascular endothelial
growth factor (VEGF), which may lead to decreased ovarian
blood flow, leading to ovarian senescence [7]. Moreover,
the cytoprotective role of thalidomide in chemotherapy-induced
ovarian damage is possibly due to a reduction in microvessel
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density [8]. In our patient, we also observed a reduction in pul-
satility index from baseline, which denotes a decrease in imped-
ance to ovarian blood flow.

Whether the deleterious effect of thalidomide on ovarian
function is dose dependent or idiosyncratic remains unknown.
Most of the patients who have impaired ovarian function have
been prescribed 50 to 100 mg of thalidomide per day. The ma-
jority of patients are thought to develop reversible amenorrhea
within 6 months of starting therapy (range, 1-42 months). In
previous reports, it has been suggested that menstruation usu-
ally resumes 3 to 6 months after stopping the drug [9].

Our patient developed thalidomide-induced primary amen-
orrhea, which has rarely been reported in the literature [10].
She did not have any underlying autoimmune disorders.

Thalidomide may severely impair ovarian function and fertil-
ity. It should be used with caution in women of reproductive age.

Learning Points

e The use of thalidomide is associated with ovarian
dysfunction.

¢ Thalidomide may cause reversible ovarian dysfunction
leading to amenorrhea.

¢ The long-term effects of thalidomide on ovarian function
are unknown.

¢ Thalidomide should be used with caution in women of re-
productive age.
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