Q: My patient has elevated prolactin and infertility,

but normal periods and a negative pituitary
study. What should I do?
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When a woman of childbearing age

® has elevated serum prolactin levels

but does not have amenorrhea, galactorrhea,

or infertility, we should consider a diagnosis of

macroprolactinemia before embarking on a

series of potentially unnecessary and expen-
sive tests and treatments.

m SEVERAL TYPES OF PROLACTIN

Why might a patient not have symptoms
despite modest hyperprolactinemia?

Prolactin may be present in the circula-
tion in a number of forms: a 23-kD monomer,
small aggregates, or as macroprolactin, a large
aggregate usually  associated  with
immunoglobulin G.1,2

In healthy people and in patients with
prolactinomas, “small” (monomeric) pro-
lactin accounts for 80% to 90% of circulating
prolactin.3 Persistent elevations of monomer-
ic prolactin cause infertility, amenorrhea, and
galactorrhea. An extensive workup and drug
therapy are often required to determine the
cause and return levels to normal.

Macroprolactinemia is usually
asymptomatic
Immunoassay studies show that macropro-
lactin is the predominant form of prolactin in
10% to 25% of hyperprolactinemic blood
samples. Macroprolactinemia may be present
in about 0.2% of the general population.4-6
Macroprolactinemia typically is asympto-
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matic, as the large size of the macroprolactin
molecule may prevent it from binding to cel-
lular prolactin receptors. On the other hand,
macroprolactinemia has been reported in
patients with menstrual dysfunction, and it
can also be present in some patients with a
pituitary adenoma.

Macroprolactinemia can be detected by
gel filtration chromatography, a method not
available in  commercial laboratories.
Polyethylene glycol, commonly used in the
laboratory to precipitate proteins, has been
used effectively to detect macroprolactine-
mia,’8 and some have suggested that labora-
tories screen all hyperprolactinemic samples
with this reagent. However, these tests are not
readily available, so we recommend that
patients with hyperprolactinemia be consid-
ered for an endocrine referral.

Although a pituitary study, preferably
magnetic resonance imaging, is mandatory in
patients with persistent hyperprolactinemia, it
is not necessary in patients with a diagnosis of
macroprolactinemia.

Patients with macroprolactinemia often
respond poorly to dopaminergic agonist thera-
py used to lower prolactin levels.

m PREVALENCE OF HYPERPROLACTINEMIA

Hyperprolactinemia is one of the most com-
mon endocrine disorders of the hypothalamic-
pituitary axis. It is more commonly diagnosed
in women than in men, and, if it persists, it
usually causes infertility, amenorrhea, and
galactorrhea.

The prevalence of hyperprolactinemia
varies: about 0.2% in an unselected normal
adult population, 5% in men who present
with impotence or infertility, 5% in a family
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TABLE 1

Causes of hyperprolactinemia

Physiologic causes
Pregnancy
Nursing
Nipple stimulation
Sexual intercourse
Stress (surgery, hypoglycemia, myocardial infarction, syncope, trauma, venesection)
Sleep
Exercise
Food ingestion

Pharmacologic causes
Dopamine receptor antagonists
Antipsychotics

Phenothiazines
Butyrophenones
Thioxanthenes
Risperidone
Sulpiride
Antiemetics
Metoclopramide
Domperidone
Dopamine-depleting agents
Methyldopa
Reserpine
Antidepressants
Tricyclic antidepressants
Selective serotonin receptor inhibitors
Hormones
Estrogens (high-dose)
Antiandrogens
Opiates
Verapamil
Cimetidine (intravenous)

Pathologic causes

Pituitary disease
Prolactinomas
Mixed growth hormone/prolactin- or adrenocorticotropic hormone/prolactin-secreting adenomas
Intrasellar/perisellar tumors causing stalk compression (nonsecretory adenoma, germinoma,

meningioma, craniopharyngioma, hamartoma, glioma, metastasis)

Intrasellar cyst
Rathke cleft cyst
Hypothalamic and pituitary stalk disease
Granulomatous diseases (sarcoidosis, tuberculosis, eosinophilic granuloma)
Cranial irradiation
Pituitary stalk section
Empty sella (uncommon)
Vascular (aneurysm, arteriovenous malformation)
Lymphocytic hypophysitis

Primary hypothyroidism

Chronic renal failure

Cirrhosis

Chest wall trauma (including surgery, herpes zoster)

Seizures, electroconvulsive therapy

Polycystic ovarian syndrome

Ectopic secretion of prolactin (extremely rare)
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planning clinic population, and up to 17% in
women with reproductive disorders.9-11
Prolactinomas account for 25% to 30% of
functioning pituitary tumors and are the most
frequent cause of persistent hyperprolactine-
mia.? Other causes must be excluded (1aBLE 1).

= APPROACH TO HYPERPROLACTINEMIA

A history, physical examination, and pregnan-
cy test are crucial. Women with hyperpro-
lactinemia may present with classic symptoms
of menstrual dysfunction (oligomenorrhea,
amenorrhea) with or without galactorrhea and
infertility; approximately 75% of patients pre-
senting with galactorrhea and amenorrhea
have hyperprolactinemia. Hyperprolactinemia
may also be associated with features of hyper-
androgenism such as hirsutism and acne.

On the other hand, the effects of hyper-
prolactinemia may be more subtle. Menses
may be regular but with anovulatory cycles or
luteal phase insufficiency and resultant infer-
tility.

Men may present with loss of libido, infer-
tility, gynecomastia, galactorrhea, or erectile
dysfunction. Since there is no early warning

Confirm that the prolactin

elevation is persistent

The general approach to the workup is to con-
firm persistent hyperprolactinemia. Since pro-
lactin secretion responds to stress and to breast
and genital stimuli, it is important not to
repeat prolactin testing immediately after a
breast or pelvic examination or a difficult
venipuncture.

Persistent hyperprolactinemia demands a
diligent search for obvious reversible causes
(taBLE 1). Magnetic resonance imaging of the
pituitary gland is generally recommended and
should be done even with a modest prolactin
elevation. A large space-occupying lesion can
compress the pituitary stalk, leading to disrup-
tion of the tonic hypothalamic inhibition of
prolactin secretion and consequent modest
hyperprolactinemia.

= TREATMENT

Elevated prolactin may abate when treatment
with an offending drug is stopped or an under-
lying disorder such as hypothyroidism is treat-
ed.

Hypothyroidism deserves special mention.

signal of “menstrual dysfunction” in men, they ~ Primary hypothyroidism is a recognized cause Persistent hyper-

are more likely to present with mass effects  of hyperprolactinemia associated with pitu-  prolactinemia

related to the presence of an intracranial itary enlargement, sometimes mimicking a .

tumor, such as headaches and visual distur-  tumor, which resolves with thyroxine replace- requires a

bances. ment. diligent search
Loss of bone mass is a feature of persistent Dopaminergic agonists such as bromocrip- for a reversible

hyperprolactinemia in either sex, usually asso-  tine or cabergoline can relieve the symptoms

ciated with prolonged hypogonadism.9:10 of symptomatic hyperprolactinemia. 2% Ccause
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