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Abstract 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 effi cacy of the anti-
cancer therapies. Therefore, the pharmacological control of cancer-related 
hyperprolactinemia could improve the prognosis of advanced breast and pros-
tate 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 per-
sistent 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 signifi cantly lower than those found before therapy during 
the whole 24-hour circadian period. 
DISCUSSION: This preliminary study shows that low-dose bromocriptine 
is suffi cient 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, low-
dose bromocriptine could be recommended in association with the classi-
cal antitumor therapies in the treatment of metastatic breast cancer and 

O
R

I
G

I
N

A
L 

A
R

T
I

C
L

E



406

Paolo Lissoni, Mario Mandalà, Luisa Giani, Fabio Malugani, Simona Secondino, 
Sabrina Zonato, Francesco Rocco & Gianstefano Gardani

Introduction 

Cancer patients may present several endocrine 
alterations, whose physiopathological signifi cance 
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 dysfunc-
tion, prob  ab ly 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 abnor-
mally high blood concentrations of PRL is associated 
with poor prognosis and reduced effi cacy of anti-
cancer treatments in metastatic breast and prostate 
cancer patients [6, 7]. This fi nding could depend on 
a direct stimulatory effect of PRL on cancer cell pro-
liferation [5], which would impair the destruction 
of cancer cells by chemotherapy. In contrast, the im-
munomodulatory effect of PRL on the anticancer 
immunity still remains controversial. Dopaminer-
gic 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 hyper prolacti nemia 
has been proven to be associated with reduced effi -
cacy of the various anti-tumor therapies in both met-
astatic 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 justifi ed by the fact 
that cancer-related enhanced PRL secretion may be 
due at least in part to a direct tumor autocrine pro-
duction, which could be independent of the dopa-
minergic control [8], which physiologically inhibits 
PRL secretion.

Bromocriptine or other long-acting dopaminer-
gic 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 bromo-
criptine 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 inter-
vals, no concomitant therapy with drugs infl uencing 
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 administra-
tion 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 occa-
sion, 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 commer-
cially available kits (Nichols Institute, S. Juan 
Capistrano, CA, USA). Intraassay and interassay 
coeffi cients of variation were below 3% and 5%, 
respectively. Normal values of PRL observed in our 
laboratory (95% confi dence limits) were less than 23 
ng/ml. Hyperprolactinemia was defi ned as the evi-
dence 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 illus-
trated in Figs. 1 and 2, respectively. 

All patients of both groups showed a normal-
ization 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 admin-
istration. Moreover, PRL values remained within the 
normal range for the whole period of the 24 hours. In 
addition, PRL behavior in response to bromo criptine 
was similar in both groups of patients affected by 
metastatic breast cancer or prostate carcinoma. As 
illustrated in the Figs., PRL mean levels signifi -
cantly 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 bromo crip tine 
administration in both groups of patients. No bro-
mocriptine-related toxicity was seen. 

Discussion 

This study shows that the long-acting dopaminer-
gic agent bromocriptine may be effective in normal-
izing PRL secretion occurring in metastatic breast 
cancer and prostate cancer, as well as for hyperp-
rolactinemias due to reasons other than advanced 
cancer. Therefore, irrespectively of the mechanisms 
responsible for cancer-related hyper prolacti nemia, 
low-dose bromocriptine is suffi cient to obtain a con-
trol of PRL secretion for the whole 24-hour circa-
dian 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 carci-
noma 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 diffi cult to be explained. It is pos-
sible to hypothesize an enzymatic defi ciency of the 
transformation of L-Dopa into dopamine or an even-
tual direct stimulatory role of L-Dopa per se on 
PRL secretion by cancer cells. Previous preliminary 
experimental studies had already shown the exis-
tence of subtypes of dopamine receptors at pituitary 
sites, namely Dl and D5, capable of mediating a par-
adoxical 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 overex-
pression of Dl and DR dopamine receptors mediat-
ing a paradoxical stimulatory effect of L-Dopa on 
PRL release in advanced neoplasms. In contrast, 
bromocriptine would maintain its capacity of inhib-
iting PRL secretion also in patients with can-
cer-related hyperprolactinemia. Finally, we could 
hypothesize that an eventual paraneoplastic produc-
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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 suf-
fi cient to normalize PRL levels in patients with can-
cer-related hyperprolactinemia for the whole 24-hour 
period. Then, this dose and schedule of bromo criptine 
therapy may be proposed in association with classi-
cal chemotherapy or endocrine therapy in the treat-
ment of metastatic breast cancer and prostate cancer 
patients with persistent hyperprolactinemia, in which 
the effi cacy of antitumor therapies has been proven 
to be negatively infl uenced by the evidence of 
hyperprolactinemia itself. 


