ENDOCRINOLOGY

SUMMARY
Galactorrhea-amenorrhea
syndrome and infertility are
manifestatiors of elevated
prolattin levels. Numerous
functional and tumorous
conditions can cause
hyperprolactinemio;
prolactinoma is the most
common tumor. The dopamine
agonist agent bromocriptine
controls hypersecretion,
shrinks prolactinomas, and
will restore menstrvation and
alleviate galactorrhea in most
patients.

REsumt

L'infertilité et le syndrome
galactorrhée-aménorrhée sont
des manifestations d'une
élévation des taux de
prolactine. De nombreuses
conditions fonctionnelles et
tumorales peuvent provoquer
une hyperprolactinémie; le
prolactinome en est la cause
tumorale la plus fréquente.
La bromocriptine, comme
agoniste de lo dopamine,
contréle I'hypersécrétion,
diminue le volume des
prolactinomes, rétablit le
cyde menstruel et atténue la
galactorrhée chez la plupart
des patientes.

Can Fam Physician 1992;38:367-368,
371-372, 375-319.
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HE ISOLATION AND PURIFICA-
tion of human prolactin
some 20 years ago was an
important accomplishment
in clinical endocrinology.
The development of radioimmunoassays
(RIAs) for prolactin made it feasible for the
clinician to use the assay, and the impor-
tance of prolactin hypersecretion in repro-
ductive endocrine dysfunction is now well
established.'?

Identifying the presence of elevated pro-
lactin levels became clinically significant
with the development of prolactin-lowering
agents, most notably the ergot derivative
bromocriptine. This article reviews the role
of hyperprolactinemic states in female re-
productive disorders.

Regulating prolactin secretion

Normal levels of prolactin range between
5 and 27 pg/L for women and between 5
and 15 pg/L for men. (Because reference
ranges used by laboratories vary, your labo-
ratory may use slightly different reference
values.) During pregnancy, levels rise; at
term, mean maternal and umbilical cord
plasma concentrations reach approximate-
ly 200 to 250 pg/L. The increase is a result
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of estrogen-induced hyperplasia of the lac-
totropes (the prolactin-secreting cells) in the
pituitary gland.?*

Prolactin levels regress to nonpregnant
ranges by 3 weeks after delivery in mothers
who do not breast-feed. In mothers who
breast-feed regularly, this decline can be
delayed beyond 6 months or more, with the
rate of decline influenced by the frequency
and duration of feeds. With prolonged
breast-feeding, lactation can be maintained
in the presence of lower spikes of suckling-in-
duced prolactin secretion.?*> The tactile
stmulus of suckling is transmitted from the
nipple via the intercostal nerves and the spi-
nal cord to the hypothalamus, where a
complex neuroendocrine signal triggers a
hormone spike from the lactotrope.*®

The hypothalamus has an inhibitory ac-
tion on prolactin release from the pituitary,
mediated by a prolactin-inhibiting factor
(PIF). Evidence to date supports the theory
that this PIF is dopamine derived from the
tuberoinfundibular neurones. Dopamine is
present in the pituitary stalk vessels, and re-
ceptors for this catecholamine are located on
the lactotrope. Infusion of dopamine or
administration of dopamine agonists (bro-
mocriptine, levodopa, apomorphine) inhibits
prolactin release; dopamine receptor an-
tagonists (phenothiazines, metoclopramide,
pimozide) stimulate prolactin release.* Pro-
lactin-releasing effects are also demonstrable
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for thyrotropin-releasing hormone, endog-
enous opiate peptides, vasoactive intestinal
peptide, and serotonin,* but their signifi-
cance as prolactin-releasing factors under
various physiologic conditions requires
further study.

Sleep

Pregnancy and lactation

Breast manipulation

Stress: anesthesia, exercise, surgical procedure

Coitus

Postprandial state

CLINICAL PRESENTATIONS
e Galactorrhea-amenorrhea syndrome

o Amenorrhea without galactorrhea

Anovulatory bleeding
Luteal phase deficiency

Delayed puberty

Table 1. CLINICAL CHARACTERISTICS OF
HYPERPROLACTINEMIA

W
PHYSIOLOGIC CAUSES

Hyperprolactinemic states result in hy-
pogonadism through inhibition of gonado-
tropin secretion and suppression of gonadal
steroidogenesis.>>® The physiologic state of
lactational amenorrhea and the patholo-
gic state of the galactorrhea-amenorrhea
syndrome are classic hypogonadal states as-
sociated with hyperprolactinemia. Anovu-
lation usually results when immunoreactive
prolactin concentrations exceed 60 ug/L,
but ovulatory cycles can persist in about
5% of hyperprolactinemic women, because
the prolactin’s biologic action in the circula-
tion differs from its immunologic action.

Prolactin is found in the circulation in
various molecular forms, called “small,”
“big,” and “big, big.” Small prolactin is the
most biologically active.”® Routine RIAs do
not differentiate between these forms.
Women with elevated prolactin levels but
normal menstrual cycles can have high lev-
els of biologically weaker larger varieties.’”

Prolactin is secreted in an episodic
fashion, and large increases can be caused
by stress and other physiologic factors.%!0
Thus more than one prolactin assay is
needed to confirm a diagnosis of hyper-
prolactinemia. Various physiologic and
nonpathologic causes of elevations in pro-
lactin (7able 1) should be excluded. Ideally,
blood samples for prolactin assay should
be drawn 2 hours after awakening, and
not after a meal. For most patients, the
ideal time would thus be midmorning
when they have an empty stomach. Pro-
lactin levels can be elevated by the stress
of minor surgical procedures, including
endometrial biopsy.!° If both surgery and
a prolactin assay are planned, the blood
should either be drawn first or drawn sev-
eral hours later when stress-induced
changes have subsided.

Factors other than the release of prolac-
tin can make a single assay of prolactin mis-
leading. For one thing, there is some
uncertainty about what range should be
considered normal, because distribution of
prolactin levels within a population does
not seem to follow a normal curve; many
normal women have values near or above
the upper limit. Moreover, there can be
considerable variation in two laboratory
readings from the same sample.®!! Thus,
physicians should not jump to conclusions
too readily: minor elevations and isolated
inconsistently elevated values may not be
of pathologic significance.

Clinical evaluation
The goal of clinical investigation is to deter-
mine the cause of hyperprolactinemia.
Table 1 shows the clinical presentations of
hyperprolactinemia. 7able 2 shows causes of
the imbalance. Figure 1 is a histogram show-
ing prolactin levels among women with vari-
ous causes of galactorrhea-amenorrhea
syndrome and hyperprolactinemia.
Assessment includes the menstrual his-
tory, use of medications, and presence of
galactorrhea (a white milky secretion from
the nipple). The physician should also look
for indications of hypothyroidism, symp-
toms and signs of hypogonadism (vaginal
dryness, dyspareunia with vaginal atrophy),
and neurologic symptoms and signs that
suggest a space-occupying lesion in the cen-
tral nervous system.
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Galactorrhea alone does not necessarily
indicate hyperprolactinemia. Many wom-
en with galactorrhea have normal prolactin
levels and regular menstrual cycles; these
women probably experience increased sen-
sitivity of the breast to normal circulating
concentrations of the hormone. This sensi-
tivity occurs most often in women who have
breast-fed. Further investigation is not re-
quired; however, if galactorrhea is intoler-
able, the problem usually responds to
suppression of the prolactin level with
bromocriptine.'!

Basal hormone determinations should
include prolactin and thyrotropin assays.
Thyroid hormone, growth hormone, go-
nadotropins, and estradiol assays can also
be helpful. Some patients with hyperpro-
lactinemia exhibit symptoms and signs of
androgen excess (hirsutism, polycystic
ovary syndrome); assay of dehydroepian-
drosterone sulfate and testosterone can be
helpful in these women.

Prolactin should be assayed in amenorr-
heic women without galactorrhea, if there
is no physiologic explanation of the ame-
norrhea. About 15% of such patients are
hyperprolactinemic.!? Routine skull films of
the pituitary fossa will often detect expan-
sion of the sella and calcified mass lesions,
such as craniopharyngioma. Where symp-
toms and signs suggest a central nervous
system tumor, computerized axial tomo-
graphic (CAT) scanning is indicated.

The prevalence of a prolactinoma is
about 60% in women with prolactin levels
higher than 100 pg/L, and very high with
prolactin levels higher than 250 ug/L.13!
Most of these are microadenomas (lesions
less than 10 mm in diameter). Macroade-
nomas are larger tumors, which often show
evidence of enlargement of the sella on
plain skull films. Because the initial man-
agement of microprolactinomas is medical,
the same as when no tumor can be detected
by radiologic study, it is not essential to
prove their presence in all hyperprolact-
nemic women.'? When the prolactin level
is mildly elevated (less than 100 pg/L) and
the clinical findings and skull films of the
sella do not suggest a tumor, information
from a CAT scan is unlikely to affect man-
agement. When prolactin levels are higher,
the prevalence of tumors is also increased,
and a CAT scan is more likely to detect a

Table 2. PATHOLOGIC CAUSES OF
HYPERPROLACTINEMIA

CONDITIONS NOT ASSOCIATED WITH PITUITARY TUMOR

Idiopathic (presumed functional cause)

Drug induced
o Ovarian steroids

Tricydlic antidepressants

Primary hypothyroidisn{

Hypoadrenalism

Renal failure

Chest wall lesions
o Herpes zoster
o Burns
o (Chest wall surgery

Pseudocyesis

CONDITIONS ASSOCIATED WITH PITUITARY FOSSA AND OTHER CNS TUMORS

Prolactinoma

Acromegaly

Empty sella syndrome

Primary hypothyroidism with thyrotropic hyperplasia

Non-secreting pituitary tumor

(raniopharyngioma

Syndrome of multiple endocrine neoplasia

Nelson's syndrome

Cerebral tumors

Secondary metastasis

MISCELLANEOUS CAUSES OF HYPERPROLACTINEMIA

Granulomatous conditions
o Tuberculosis
o Sarcoidosis
o Histiocytosis

Trauma to the pituitary stalk

Ectopic production

o Hypernephroma
o Bronchogenic carcinoma
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Figure 1. DATA FROM 172 WOMEN WITH GALACTORRHEA-AMENORRHEA SYNDROME AND
VARIOUS CAUSES OF HYPERPROLACTINEMIA ARE SHOWN: Prlactin levels increase with onset of
psychodisruption (oligomenorrhea and amenorrhea) and with high prolactin levels, as seen with tumorous causes of .
hyperprolactinemia. In women with galactorrhea without cycle disruption, prolactin levels are clustered near normal ranges, with
mean values within the normal range (up to 27 ug/L).
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tumor. In the presence of symptoms and
signs indicative of mass neurologic lesion,
regardless of the prolactin level, CAT scans
or magnetic resonance imaging (MRI) can
provide a clearer evaluation of the patient’s
status.

In the presence of macroprolactinoma
with suprasella extension, visual field stu-
dies are indicated to determine whether the
optic nerve is compressed.

In selected women with a long history
of untreated hyperprolactinemia, amenorr-
hea, and hypoestrogenism with or without
other risk factors for osteoporosis, bone
density studies may be considered. Apart
from the symptoms and local signs of geni-
tal atrophy noted earlier, chronically hypo-
estrogenic women also fail to exhibit
withdrawal bleeding in response to a pro-
gestin challenge, such as oral medroxypro-
gesterone acetate, 10 mg daily for 10 days.

Management of
hyperprolactinemia

The management may be individualized
on the basis of clinical findings, the under-
lying cause of the elevated prolactin level
(if known), the presence of hypogonadism,
and the presence of infertility. Several treat-
ment options are available.

Observation only. Women with func-
tional hyperprolactinemia who have no lo-
cal pelvic signs of hypoestrogenism, who
exhibit withdrawal bleeding to progestin
challenge, and who are not concerned
about infertility may be followed without
active intervention. Annual clinical review
and prolactin assay may suffice if the clini-
cal condition remains stable. Because these
women may spontaneously ovulate from
time to time, contraceptive advice should
be provided. Surveillance is required
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because prolactinomas occasionally devel-
op and hypogonadism commonly occurs,
so medical intervention may become
indicated.

Elimination of known cause. Elimina-
tion of the underlying cause is the ideal
treatment, if at all possible. When the prob-
lem is drug induced, the physician should
consider whether the medication can be
discontinued or replaced with another
agent not inducing elevation in prolactin.

Treatment of hypothyroidism and hy-
poadrenalism. In hypothyroid women,
thyroid replacement therapy often restores
the elevated prolactin level to normal. In
women with long-standing primary hypo-
thyroidism and sella enlargement, thyroid
replacement therapy usually corrects the as-
sociated hyperprolactinemia and reduces the
enlarged sella.!* If the prolactin level does
not respond to adequate thyroid replace-
ment, bromocriptine may be required to
treat the hyperprolactinemia. In hyperpro-
lactinemia associated with hypoadrenalism,
replacement treatment with corticosteroids
lowers prolactin levels.'*

Drug therapy. The mainstay in the phar-
macologic treatment of hyperprolactine-
mia is the use of the dopaminergic agonist
bromocriptine. The technique of initiating
therapy and maintaining a patient receiv-
ing this agent will be described later. Indi-
cations for the use of bromocriptine include
infertility with anovulation or luteal phase
deficiency, symptoms associated with hypo-
gonadism, and symptomatic galactorrhea.

Bromocriptine restores menstruation and
ovulation in most women. Contraception is
required for women who wish to avoid preg-
nancy. (The contraceptive options available to
hyperprolactinemic women will be reviewed
later.) In infertile women, basal temperature
recordings are useful to detect the return of
ovulation and to document a prolonged luteal
phase so that human chorionic gonadotropin
assay can be done to confirm pregnancy.
Otherwise, pregnancy can go undetected for
some time if a previously amenorrheic wom-
an ovulates and conceives before menses are
reestablished. It is important to detect preg-
nancy early; bromocriptine should be discon-

tinued when pregnancy is diagnosed.

In the absence of other infertility fac-
tors, hyperprolactinemic women successfully
treated with bromocriptine are as fecund as
normal women. There is no increase in con-
genital malformations, multiple pregnancy,
or spontaneous abortion.

In hyperprolactinemic women with hy-
pogonadism, treatment with bromocrip-
tine allows resumption of normal ovarian
hormone secretion. If the patient cannot
tolerate bromocriptine, estrogen-progestin
therapy should be considered to alleviate hy-
pogonadism, in particular to prevent symp-
toms of genital atrophy and the premature
onset of osteoporosis.

Patients with functional hyperprolacti-
nemia commonly experience relapse when
medication is withdrawn.

Because effective doses of bromocriptine
vary, and because side effects can be an-
noying, the drug should be introduced grad-
ually. Common side effects are nausea,
vomiting, dizziness (often associated with
orthostatic hypotension), headache, and na-
sal congestion. Alcohol can enhance side ef-
fects induced by the drug, so patients should
be cautioned accordingly. In the first week,
1.25 mg should be taken in the evening with
food. If side effects are not too troublesome
(as determined by the patient), a second dose
of 1.25 mg with food in the morning is add-
ed. Following the same procedure, doses are
increased until the patient is taking 2.5 mg
morning and night.

Further details on the use of bromocrip-
tine and the endocrine response in a cycle
of conception are illustrated by the case of
a 32-year-old woman with galactorrhea-
amenorrhea syndrome of 5 years’ duration
(Figure 2). She had a pituitary microadenoma
but wished to conceive. When treated with
bromocriptine (with doses increased incre-
mentally), cyclic menstruation returned and
prolactin levels declined. Once results of tests
for human chorionic gonadotropin were
positive, bromocriptine was withdrawn. No
complications of the tumor developed dur-
ing pregnancy, and a normal infant was born
at term.

When side effects are encountered, the
lowest possible dose should be maintained
until tolerance is established. The prolactin
level is estimated at 3- to 4-week intervals
until the circulating level is restored to nor-
mal, if possible, with the dose of medication
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Figure 2. COURSE OF BROMOCRIPTINE THERAPY IN WOMAN WITH
GALACTORRHEA-AMENORRHEA SYNDROME AND PITUITARY MICROADENOMA: Not¢ increase
in prolactin levels during early pregnancy and elevation in estradiol at onset of ovulatory menstruation and during early pregnancy.
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titrated according to the prolactin response
and the tolerance of the patient. It is un-
common for women with hyperprolactine-
mia to require more than 5 to 7.5 mg daily
in two or three divided doses. If oral medi-
cation is not tolerated, intravaginal inser-
tion of the tablets has been shown to be
effective while alleviating some trouble-
some side effects.'®

Treatment of prolactinoma

Small pituitary adenomas appear to be
common entities, being found in 6% to
24% of unselected autopsies.'S Prolactino-
mas are the most common pituitary tu-

than such other factors as the use of oral
contraceptive steroids, have resulted in the
increased recognition of prolactinomas.!?

Because we know little about the natural
history of the clinical course of these tumors
and there is limited clinical experience with
their treatment, it is hard to define the ideal
therapeutic approach. Microprolactinomas
rarely, if ever, expand; macroprolactino-
mas are comparatively uncommon.'®

The goals of treatment are to prevent
hormone hypersecretion, to eliminate the
tumor if possible or to reduce it or stop it
from growing, and to relieve the effects of

mor.'#!6 Better diagnostic methods, rather

pressure on adjacent structures. It is be-
yond the scope of this review to discuss in
detail the pros and cons of treatment op-
tions. These are discussed elsewhere.'*!823
A brief review of medical treatment, sur-
gery, and radiotherapy will be provided.

Dopamine agonist drugs. Medical
treatment with dopamine agonists achieves
all the goals of treatment. Not only do such
agents suppress hormone hypersecretion,
but they have also been shown to signifi-
cantly shrink both small and large prolacti-
nomas.'"14!1%2  No dopamine agonists
other than bromocriptine are currently
available for routine clinical use, but newer
preparations are being developed. Clinical
trials suggest that dopamine agonists not
derived from ergot are effective and have
fewer side effects than bromocriptine.?*
Medical treatment offers clear advan-
tages: it is easy to administer, avoids invasive
procedures, such as surgery, and does not
have the morbidity of radiotherapy. Not all
women, however, are tolerant or compliant,
and not all respond. Moreover, treatment is
long term, usually palliative, and expensive.
Bromocriptine can be safely employed in pa-
tients with microadenoma and macroadeno-
ma without chiasmal compression. In the
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presence of a large tumor and major chias-
mal compression, surgical decompression is
indicated. With minor chiasmal compres-
sion, the decision whether to shrink the tu-
mor with bromocriptine or to use surgery
should be made individually.'®'® In women
on long-term treatment, medication should
be discontinued periodically to determine
whether hyperprolactinemia is in remission.
(Suggested intervals range from 1 to 5 years;
a trial every 2 years or so seems reasonable.)
If it is, particularly if the tumor has shrunk,
treatment can be suspended and the patient
kept under surveillance. Treatment can be
reinstituted if hyperprolactinemia recurs.
Between 64% and 100% of patients with
microprolactinomas attain normal serum
prolactin levels and show improvement of
galactorrhea. Ovulatory menstruation re-
turns in 57% to 100% of women within
6 months.' With macroadenomas, prolac-
tin levels do not respond as quickly. But in
more than half of treated patients, the tumor
is reduced by more than 50% of its original
size. In one study, tumors were noticeably
smaller within 6 months.? Tumors can
re-expand, and hyperprolactinemia can re-
cur once bromocriptine is discontinued.

Surgery. Transphenoidal adenectomy per-
formed by experienced surgeons can be fol-
lowed by reduction of prolactin values to
normal in 50% to 90% of cases of small mi-
croadenomas. For larger tumors, the success
rates fall to as low as 11%.'* The response to
surgery is also influenced by the height of the
prolactin elevations. With prolactin levels less
than 200 pug/L, the “cure” rate is 74%; when
prolactin exceeds 200 pg/L, the cure rate falls
to 30%. Within 5 to 10 years after surgery,
elevated prolactin levels can recur in up to
50% of patients with microadenomas and
80% of patients with macroadenomas.

Morbidity associated with surgery is rare
but includes hemorrhage, leakage of cer-
ebrospinal fluid, meningitis, diabetes insi-
pidus, and hypopituitarism.!*'%2%  The
morbidity and mortality of transphenoidal
surgery are 0.45% and 0.18%, respective-
ly.23 Surgery is usually reserved for patients
who are intolerant of or unresponsive to
drug therapy or who have large tumors and
pressure effects, such as severe chiasmal
compression. Pituitary apoplexy is a surgi-
cal emergency.

IDrradiation. Conventional radiotherapy
results in a slow fall in prolactin levels;
months or years can pass before levels be-
come normal. Following radiotherapy, hy-
popituitarism may be unavoidable,'t!#20
Radiotherapy is not a practical way to re-
store fertility because of the delay in the pro-
lactin response; moreover, the risk of tumor
expansion during pregnancy is lower than
the long-term risk of developing hypopitui-
tarism as a complication of treatment.?

Combined treatment. The cffect of bro-
mocriptine in shrinking large tumors can be
quite dramatic. Hence, preoperative drug
therapy can help to shrink a large tumor
before surgery. Drug therapy can also con-
trol residual tumor deposits and hyperfunc-
tion after surgery or radiotherapy.

Pregnancy and lactation. Estrogens can
induce enlargement of prolactinomas. In 5%
of women with previously untreated micro-
adenomas, symptoms of tumor expansion
(headache, visual field defect, or diabetes insi-
pidus) occurred.?' Of patients with previously
untreated macroadenoma, 36% developed
tumor-related complications. Such complica-
tions occurred in only 7% of patients who had
been treated before conception.?' In a more
recent review,? only 1.6% of women with mi-
croadenomas had symptoms of tumor en-
largement (headaches, visual disturbances, or
both), while 4.5% had asymptomatic tumor
enlargement revealed by radiologic study. In
pregnant women harboring untreated ma-
croadenomas, 15.5% had symptomatic tumor
enlargement, while 8.9% experienced asymp-
tomatic tumor enlargement. In women with
macroadenomas who conceived after receiv-
ing treatment (surgery or radiotherapy), only
4.3% experienced symptomatic tumor en-
largement and none had asymptomatic en-
largement during gestation.?

Patients with a microadenoma and se-
lected patients with macroadenoma contem-
plating pregnancy can therefore be managed
conservatively. In the patient with macroade-
noma, treatment with bromocriptine for 6 to
12 months before conception is contemplated
can shrink the tumor.

Monthly clinical review can be used to
assess whether symptoms and signs of tu-
mor enlargement are occurring. Headache,
progressive visual field loss (slight bitempo-
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ral hemianopsia may be normal during
pregnancy), symptoms of hypopituitarism,
and diabetes insipidus require more de-
tailed evaluation. Serial prolactin assays
during pregnancy are not helpful in pre-
dicting tumor expansion during gestation.?®

When tumor enlargement is detected (in-
creasing visual field loss and changes on
CAT or MRI scan), delivery may be consid-
ered if the fetus is mature. When delivery is
not feasible, the treatment of choice is to re-
institute bromocriptine. This is effective in
preventing further tumor expansion and re-
ducing the tumor size.'%'32 Indications for
surgery during pregnancy are severe chias-
mal compression by a tumor unresponsive
to drug therapy and the rare occurrence of
pituitary apoplexy. Whenever possible, defer
the operation until after delivery.

Breast-feeding does not pose any demon-
strable risk to the mother with a prolac-
tinoma.'> When there is a need to suppress
lactation, bromocriptine is the drug of choice.

The status of the tumor should be assessed
3 months after weaning. When indicated, fur-
ther treatment with bromocriptine could be
initiated.

Contraception. Because estrogens can
stimulate lactotrope hyperplasia and hyper-
trophy, the long-term safety of oral contra-
ceptives in women with prolactinomas
requires elucidation. Prolactinomas are not
necessarily a contraindication for the oral
contraceptive pill, but, if acceptable, other
methods of contraception would be a better
choice to avoid any concern about potential
adverse effects of long-term exposure to sex
steroids. If oral contraceptives are used,
low-dose preparations are preferred. The
patient should be taking bromocriptine, and
her tumor should be kept under observation.
Parous women without atrophy of the uterus
due to hypogonadism induced by elevated
prolactin levels can use the intrauterine de-
vice if there are no clinical contraindications.

Conclusion

Galactorrhea-amenorrhea syndrome and
infertility are well-recognized manifestations
of elevated prolactin levels in women of re-
productive age. Hypogonadism resulting
from hyperprolactinemia can be associated
with local genital atrophy and, when long
lasting, increases the risk of osteoporosis.

However, not all hyperprolactinemic women
are hypoestrogenic. Physiologic and numer-
ous nonpathologic factors can result in ele-
vated prolactin levels. These factors must be
taken into account before a diagnosis of hy-
perprolactinemia is made. Pathologic causes
of hyperprolactinemia include other endo-
crinopathies and tumors in the region of the
hypothalamic pituitary axis.

The prolactinoma is the most common tu-
mor of the pituitary gland and is usually
identified in the presence of the galactorr-
hea-amenorrhea syndrome with very high
prolactin levels. Amenorrhea without ac-
companying galactorrhea occurs frequently
enough that prolactin assays are war-
ranted when amenorrhea occurs without a
physiologic or other nonpathologic cause.
The dopamine agonist bromocriptine is ef-
fective in controlling prolactin hypersecretion
and in reducing prolactinomas. In women
tolerant of bromocriptine, prolactin hyperse-
cretion is effectively controlled with resump-
ton of ovulatory menstrual cycles and
alleviation of symptomatic galactorrhea in
most instances. |
Requests for reprints to: Dr Basil Ho Yuen,
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HALOG® Halcinonide

Halog is intended for use as an anti-inflammatory agent for topical applica-
tion. Halog Cream, 0.1%, provides 0.1% halcinonide, in a specially formy-
lated water-washable base consisting of glyceryl monostearate, cetyl alco-
hol, myristyl stearate, isopropyl palmitate, polysorbate 60, and propylene
glycol. Halog Cream, 0.025%, provides 0.025% halcinonide, in a specially
formulated water-washable base consisting of glyceryl monostearate, cetyl
alcohol, synthetic spermaceti, polysorbate 60, propylene glycol, simethi-
cone and purified water. Halog Ointment, 0.1%, provides 0.1% halcinonide
formulated in Plastibase® (Squibb-Plasticized Hydro-carbon Gel), polyethyl-
ene glycol 400, polyethylene glycol 6000 distearate, polysorbate 65, poly-
ethylene glycol 300, polyethylene glycol 1540 and butylated hydroxyto-
luene. Halog Solution, 0.1%, provides 0.1% halcinonide in polyethylene
glycol 300, edetate disodium, butylated hydroxytoluene and purified water.
Action: Halog preparations afford refief of itching and burning associated
with inflammatory skin lesions, by virtue of the substantial anti-inflamma-
tory, anti-pruritic and vaso-constrictor actions of halcinonide. Indications:
Halog preparations are indicated for topical application for relief of acute or
chronic corticosteroid-responsive dermatoses, including: atopic dermati-
is, contact dermatitis, neurodermatitis, eczematous dermatitis and psoria-
sis. Halog Cream, 0.025%, is useful in the milder forms of corticosteroid-
responsive dermatoses and for pediatric use. It is also indicated for
maintenance therapy when control has been achieved with Halog Cream,
0.1%. Contraindications: Untreated tuberculous, fungal and most viral
lesions of the skin (including herpes simplex, vaccinia and varicella).
Patients with a history of hypersensitivity to any components of Halog
preparations. Halog is not intended for use in the eye nor in the external
audiotory canal of patients with perforated eardrums. Warnings: Adrenal
suppression and other systemic side effects may occur, particularly during
use over large areas o for an extended period of time. A patient who has
begn on prolonged therapy, especially occlusive therapy, may develop
symptoms of steroid withdrawal when the medication is stopped. Preg-
nancy and Lactation: Safety has not been established. Potential benefit
should be weighed against possible hazard to the fetus or nursing infant.

$: In cases of bacterial infections of the skin, appropriate anti-
bacterial agents should be used as primary therapy. If it is considered
necessary, Halog may be used as an adjunct to control inflammation,
erythema and itching. If a symptomatic response is not noted within a few
days to a week, the local application of corticosteroid should be discontin-
ued until the infection is brought under control. If local irritation or sensitiza-
tion develops, Halog should be discontinued, and appropriate therapy
instituted. Topical corticosteroids should be used with caution on lesions
close to the eye. Patients should be advised to inform subsequent physi-
cians of the prior use of corticosteroids. Occlusive Dressing Technique:
The use of occlusive dressings increases the percutaneous absorption of
corticosteroids; their extensive use increases the possibility of systemic
effects. For patients with extensive lesions it may be preferable to use a
sequential approach, treating one portion of the body at a time with suct
dressings. The patient should be kept under close observation if treated witr
the occlusive technique over a considerable period of time. Thermal homeo-
stasis may be impaired if large areas of the body are occluded. Use of
occlusive dressings should be discontinued if etevation of the body tempera-
ture occurs. Plastic films, commonly used as occlusive dressings, are often
flammable and patients should be wamed when using such materials.
Extreme caution should be employed when such films are used on children
50 that possibility of suffocation is avoided. Occasionally, a patient may
develop a sensitivity reaction to a particular occlusive dressing material or
adhesive, and a substitute material may be necessary, If infection develops,
discontinue the use of the occlusive dressings and institute appropriate
antimicrobial therapy. Adverse Reactions: Halog is well tolerated. Signifi-
cantlocal irritation is uncommon. A transient burning sensation may occur
in some patients. The use of corticosteroids under occlusive dressings is
known to produce miliaria, folliculitis, pyoderma, or localized cutaneous
atrophy. Striae occasionally develop when used extensively on intertrigi-
nous areas or under occlusive dressings. Erythema, dryness, itching,
hypertrichosis and change in skin pigmentation have been reported with
topical stervids. Adrenal suppression has also been reported following
topical corticosteroid therapy. Posterior subcapsular cataracts have been
reported following systemic use of corticosteroids. Symptoms and Treat-
ment of Overdosage: Mild, reversible suppression of adrenal function,
ecchymoses of the skin, peptic ulceration, hypertension, aggravation of
infection, hirsutism, acne, edema and muscle weakness due to protein
depletion are all toxic symptoms of corticosteroids. Animal studies suggest
that overdosage may result in swollen breasts o lactation. Treatment is
chiefly symptomatic; corticosteroid administration shoula be discontinued.
Dosage and Administration: Adults: 2 to 3 applications daily. Occlusive
Dressing Technique: Gently rub a small amount of the Halog Cream or
Gintment into the lesion unfil the cream o ointment disappears. Then re-
apply the cream or ointment, leaving a thin coating on the lesion and cover
with a pliable non-porous film. The frequency of changing dressings is best
determined on an individual basis. It may be convenient to apply the cream
or ointment under such dressings in the evening and remove the dressings
in the morning (i.e., 12-hour occlusion). Utlizing the latter regimen, addi-
tional Halog Cream or Gilment should be applied, without occlusion, during
the day. Re-application of the preparation is essential at each dressing
change. Dosage Forms: Halog is supplied as: Cream 0. 1% in tubes of 15, 30
and 60 9. Cream 0.025% in tubes of 60 9. Ointment 0. 1% in tubes of 30 and
60 9. Solution 0.1% in plastic bottles of 60 mL. Storage: Store at room
temperature. Avoid freezing. Avoid storage at temperatures exceeding
30°C. References: 1. Highlights of Clinical Studies. Data on file, Squibb
Institute for Medical Research. 2. Sudilovsky A, Clewe TH. J Clin Pharmacol
1975, 15:779-784. 3. Close JE. Int J Derm 1976; 15:534-537. 4. Levine N.
Lynch PJ, Curr Ther Res 1980; 28—303-308. 5. Bagatell FK. Cutis 197;
14:459-462. 6. Finnerty EF. Cutis 1982. May.
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"Tantum”

(Benzydamine HCI Solution)

Prescription relief for
sore throat pain.

Summary of prescribing information
Th ic Classificati

Topical Analgesic— Anti-Inflammatory

Action

Animal studies using the parenteral route have
shown that “Tantum" Oral Rinse possesses prop-
erties of an analgesic—anti-inflammatory agent.
This effect is not mediated through the pituitary-
adrenal axis. Studies using the topical route have
demonstrated the local anesthetic properties of
benzydamine hydrochloride. in controlled stud-
ies in humans with oro-pharyngeal muscosity due
to radiation therapy, “Tantum" Oral Rinse provides
relief through reduction of pain and edema.
Similar studies in patients with acute sore throat
demonstrated relief from pain.

Indications

“Tantum" Oral Rinse is indicated for relief of pain
in acute sore throat and for the symptomatic relief
of oro-pharyngeal mucositis caused by radiation
therapy.

Contraindications

“Tantum" Oral Rinse is contraindicated in
subjects with a history of hypersensitivity to any
of its components.

Precautions

The use of undiluted “Tantum" Oral Rinse may
produce local irritation manifested by burning
sensation in patients with mucosal defects. If
necessary, it may be diluted (1:1) with lukewarm
water. Since “Tantum"” Oral Rinse is absorbed from
the oral mucosa and excreted mostly unchanged
in the urine, a possibility of its systemic action has
to be considered in patients with renal impairment.
Use in Pregnancy

The safety of benzydamine HCI has not been
established in pregnant patients. Risk to benefit
ratio should be established if “Tantum" is to be
used in these patients.

Use in Children

Safety and dose directions have not been estab-
lished for children five years of age and younger.
Adverse Reactions

The most frequent adverse reactions reported
are: local numbness (9.7%), local burning or
stinging sensation (8.2%), nausea and/or vomiting
(2.1%). The least frequent were reports of throat
irritation, cough, dryness of the mouth associated
with thirst, drowsiness and headache.

Treat of Overd

There are no known cases of overdosage with
benzydamine HCI gargle. Since no specific anti-
dote for benzydamine is available, cases of
excessive ingestion of the liquid should receive
supportive symptomatic treatment aimed at rapid
elimination of the drug.

Dosage and Admi ion

Acute sore throat: Gargle with 15 ml every 1Y to
3 hours keeping in contact with the inflamed
mucosa for at least 30 seconds. Expel from the
mouth after use.

Radiation Mucositis: Use 15 ml as a gargle or
rinse repeated 3-4 times a day, keeping in contact
with the inflamed mucosa for at least 30 seconds
and then expel from the mouth. Begin “Tantum”
Oral Rinse the day prior to initial radiation ther-
apy; continue daily during the treatment and after
cessation of radiation until the desired improve-
ment is obtained.

Availability

“Tantum” Oral Rinse is available in 100 and 250 m|
bottles. “Tantum" Oral Rinse is a clear yellow-
green liquid containing 0.15% benzydamine
hydrochloride in a pleasant-tasting aqueous
vehicle with 10% ethanol.

Product monograph is available on request
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