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OBJECTIVE: Hyperprolactinemia is a frequent evidence occurring in
both metastatic breast cancer and prostate cancer, and it has been
proven to be associated with poor prognosis and reduced efficacy of the anticancer therapies. Therefore, the pharmacological control of cancer-related
hyperprolactinemia could improve the prognosis of advanced breast and prostate carcinomas. Unfortunately, at present it is still controversial which may
be the treatment of cancer-related hyperprolactinemia, which could depend at
least in part on a direct autocrine production by cancer cells themselves. The
present study was performed to evaluate the acute effects of the long-acting
dopaminergic agonist bromocriptine on cancer-related hyperprolactinemia.
METHODS: The study included 10 women affected by metastatic
breast cancer and 10 men with metastatic prostate cancer, showing persistent hyperprolactinemia. Venous blood samples were collected before
bromocriptine, and 2, 4, 10 and 24 hours after bromocriptine administration
(2.5 mg orally) serum levels of PRL were measured with the double antibody
RIA method.
RESULTS: Bromocriptine induced a normalization of PRL levels in both
groups of patients with breast and prostate cancers. Moreover, mean levels
of PRL persisted significantly lower than those found before therapy during
the whole 24-hour circadian period.
DISCUSSION: This preliminary study shows that low-dose bromocriptine
is sufficient to acutely normalize PRL secretion in both metastatic breast
cancer and prostate carcinoma patients, irrespectively of the mechanisms
involved in inducing cancer-related hyperprolactinemia. Therefore, lowdose bromocriptine could be recommended in association with the classical antitumor therapies in the treatment of metastatic breast cancer and
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Introduction
Cancer patients may present several endocrine
alterations, whose physiopathological significance
is less investigated and it still remains unknown.
In particular, hyperprolactinemia would constitute
the most frequently detected endocrine alteration,
namely in breast cancer and prostate carcinoma
[1–4]. In some patients, the evidence of
hyperprolactinemia could simply be the endocrine
consequence of the effects of drugs commonly
used in the palliative therapy of cancer, namely
opioids, corticosteroids, antidepressant agents and
anti-dopaminergic drugs, whereas in other cases it is
the expression of cancer-related endocrine dysfunction, probably depending at least in part on a direct
autocrine production of hormones by cancer cells
themselves.
According to the knowledge available up to now,
cancer-related hyperprolactinemia would not simply
represent an epiphenomenon, since PRL may act as
a tumor growth factor for some tumor histotypes,
mainly breast cancer and prostate carcinoma [5]. In
fact, it has been shown that the evidence of abnormally high blood concentrations of PRL is associated
with poor prognosis and reduced efficacy of anticancer treatments in metastatic breast and prostate
cancer patients [6, 7]. This finding could depend on
a direct stimulatory effect of PRL on cancer cell proliferation [5], which would impair the destruction
of cancer cells by chemotherapy. In contrast, the immunomodulatory effect of PRL on the anticancer
immunity still remains controversial. Dopaminergic agents are the most commonly used drugs in
the pharmacological therapy of hyperprolactinemia,
including that due to PRL-secreting pituitary tumors
[8]. Generally, cancer-related hyperprolactinemia is
not treated by the oncologists. However, on the basis
of the fact that the evidence of hyperprolactinemia
has been proven to be associated with reduced efficacy of the various anti-tumor therapies in both metastatic breast and prostate carcinomas [6, 7], it could
be clinically important to cure the enhanced PRL
secretion occurring in advanced cancer patients.
At present, it remains to be established whether
cancer-related hyperprolactinemia may respond to
the drugs commonly used in the treatment of
the hyperprolactinemia due to reasons other than
cancer. This clinical question is justified by the fact
that cancer-related enhanced PRL secretion may be
due at least in part to a direct tumor autocrine production, which could be independent of the dopaminergic control [8], which physiologically inhibits
PRL secretion.
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Bromocriptine or other long-acting dopaminergic agents are the most commonly used drugs in
the treatment of hyperprolactinemia due to reasons
other than metastatic cancer. The present study was
performed to investigate the acute effects of bromocriptine on PRL blood levels in metastatic breast
cancer and prostate cancer patients suffering from
cancer-related hyperprolactinemia.
Materials and methods
The study included 10 women with metastatic
breast cancer and 10 men with metastatic prostate
cancer. The median age of the patients was 58
(range: 42–66). Eligibility criteria were as follows:
histologically proven metastatic breast cancer or
prostate cancer, evidence of hyperprolactinemia, as
assessed at two different controls at weekly intervals, no concomitant therapy with drugs influencing
PRL secretion, including opioids, anti-dopaminergic
agents, steroids and antidepressant drugs, and no
concomitant endocrine or medical illnesses other
than cancer.
According to the classical endocrine dynamic tests
[9], patients were evaluated after an oral administration of bromocriptine at a dose of 2.5 mg at 8.00 A.M.
after an overnight fast. Venous blood samples were
drawn at baseline and 2, 4, 10 and 24 hours after
bromocriptine administration. Venous blood samples
were collected through an indwelling catheter kept
patent by a slow saline infusion. On a separate occasion, venous blood samples were drawn during a
saline infusion alone as a control.
Serum levels of PRL were measured in duplicate
by the double antibody RIA method and commercially available kits (Nichols Institute, S. Juan
Capistrano, CA, USA). Intraassay and interassay
coefficients of variation were below 3% and 5%,
respectively. Normal values of PRL observed in our
laboratory (95% confidence limits) were less than 23
ng/ml. Hyperprolactinemia was defined as the evidence of PRL values higher than 25 ng/ml in basal
conditions. Data were reported as mean ± SE and
statistically analyzed by the Student’s t test and the
analysis of variance, as appropriate.
Results
Changes in mean serum levels of PRL observed
after bromocriptine administration in breast cancer
women and in prostate cancer patients are illustrated in Figs. 1 and 2, respectively.
All patients of both groups showed a normalization of PRL levels in response to bromocriptine
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Fig. 1. Changes in mean serum levels of PRL in response to
bromocriptine in metastatic breast cancer patients.

Fig. 2. Changes in mean serum levels of PRL in response to
bromocriptine in metastatic prostate cancer patients.
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administration, within 2–4 hours from drug administration. Moreover, PRL values remained within the
normal range for the whole period of the 24 hours. In
addition, PRL behavior in response to bromocriptine
was similar in both groups of patients affected by
metastatic breast cancer or prostate carcinoma. As
illustrated in the Figs., PRL mean levels significantly decreased in response to bromocriptine either
in patients with metastatic breast cancer or in
those suffering from metastatic prostate carcinoma.
Finally, the minimal mean values of PRL were
observed after 12–24 hours from bromocriptine
administration in both groups of patients. No bromocriptine-related toxicity was seen.

tion of PRL may be blocked by the only long-acting
dopaminergic agents, such as bromocriptine, but not
by dopamine itself. In any case, even though the
mechanisms of action need to be better understood,
this study shows that low-dose bromocriptine is sufficient to normalize PRL levels in patients with cancer-related hyperprolactinemia for the whole 24-hour
period. Then, this dose and schedule of bromocriptine
therapy may be proposed in association with classical chemotherapy or endocrine therapy in the treatment of metastatic breast cancer and prostate cancer
patients with persistent hyperprolactinemia, in which
the efficacy of antitumor therapies has been proven
to be negatively influenced by the evidence of
hyperprolactinemia itself.

Discussion
This study shows that the long-acting dopaminergic agent bromocriptine may be effective in normalizing PRL secretion occurring in metastatic breast
cancer and prostate cancer, as well as for hyperprolactinemias due to reasons other than advanced
cancer. Therefore, irrespectively of the mechanisms
responsible for cancer-related hyperprolactinemia,
low-dose bromocriptine is sufficient to obtain a control of PRL secretion for the whole 24-hour circadian period. This evidence is not obvious, since our
previous studies had already shown a paradoxical
increase in PRL levels in both patients suffering
from metastatic breast cancer and prostate carcinoma in response to L-Dopa [10, 11], which is the
commonly used inhibitory test for PRL secretion.
The previously described paradoxical response of
PRL to L-Dopa in the presence of a normal response
to bromocriptine is difficult to be explained. It is possible to hypothesize an enzymatic deficiency of the
transformation of L-Dopa into dopamine or an eventual direct stimulatory role of L-Dopa per se on
PRL secretion by cancer cells. Previous preliminary
experimental studies had already shown the existence of subtypes of dopamine receptors at pituitary
sites, namely Dl and D5, capable of mediating a paradoxical stimulatory effect on PRL secretion, with
respect to the most commonly expressed D2 receptor
responsible for the mediation of the inhibitory effect
of dopamine on PRL release [12]. According to this
evidence, it is possible to hypothesize an overexpression of Dl and DR dopamine receptors mediating a paradoxical stimulatory effect of L-Dopa on
PRL release in advanced neoplasms. In contrast,
bromocriptine would maintain its capacity of inhibiting PRL secretion also in patients with cancer-related hyperprolactinemia. Finally, we could
hypothesize that an eventual paraneoplastic produc-

408

REFERENCES
1 Holtkamp W, Nagel CA, Wander HE, Rauschecker HF, Heyden C.
Hyperprolactinemia is an indicator of progressive disease and
poor prognosis in advanced breast cancer. Int J Cancer 1984;
34:323–328.
2 Barni S, Lissoni P, Tancini G, Crispino S, Paolrossi F, Rovelli
F, et al. Prolactin response to thyrotropin-releasing hormone
in early and advanced human breast cancer. Tumori 1986;
72:399–403.
3 Voges GE, Jacobi GH. Prolactin regulation of prostate growth.
J Endocrinol Invest 1987; 10 (Suppl 2):10.
4 Cussenot 0. Growth factors and prostatic tumors. Ann Endocrinol 1997; 58:370–380.
5 Welsch C, Nagasawa H. Prolactin and murine tumorigenesis: a
Review-Cancer Res 1997; 37:951–963.
6 Bhatavdekar JM, Shan NG, Balar DB, Patel DD, Bhaduri
A, Trivedi SN, et al. Plasma prolactin is an indicator of disease progression in advanced breast cancer. Cancer 1990;
65:2028–2032.
7 Costello LC, Franklin RB. Effect of prolactin on the prostate.
Prostate 1994; 24:162–166.
8 Ben-Jonathan N. Dopamine: a prolactin-inhibiting hormone.
Endocr Rev 1985; 6:564–589.
9 Tumosito J, Mannisto P. Neurotransmitter regulation of anterior pituitary hormones. Pharmacol Rev 1985; 37:249–332.
10 Mandalà M, Lissoni P, Ardizzoia A, Barni S, Rovelli F, Confalonieri G, et al. Endocrinological study of the dopaminergic
regulation of prolactin release in metastatic breast cancer.
Tumori 1999; 85:494–497.
11 Lissoni P, Mandalà M, Rovelli F, Casu M, Rocco F, Tancini
G, et al. Paradoxical stimulation of prolactin secretion by
L-Dopa in metastatic prostate cancer and its possible role in
prostate cancer-related hyperprolactinemia. Eur Uro1 2000;
37:569–572.
12 Porter TE, Grandy D, Bunzow J, Wiles CD, Civelli 0, Frawley LS.
Evidence that stimulatory dopamine receptors may be involved
in the regulation of prolactin secretion. Endocrinology 1994;
134:1263–1268.

