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Summary

Objective: To investigate the therapeutic effects and duration of bromocriptine treatment during pregnancy in patients with pituitary
prolactinoma. Materials and Methods: A retrospective analysis of the clinical data of 230 female pituitary prolactinoma patients at the
Beijing Union Medical College Hospital neurosurgery clinic from January 2001 to May 2014 was conducted. When confirmed preg-
nant, patients in the control group immediately stopped taking bromocriptine, but patients in the treatment group continued to take the
same dose of bromocriptine. Results: The embryos stop rate in the control group was 16.7%, significantly higher than the rate in the
natural population (p < 0.05), while the rate in the treatment group (0.9%) not statistically different from that of the natural population
(p > 0.05). There was no significant difference in the embryonic malformation rate between the two study groups compared to the nor-
mal pregnancy group (p > 0.05). Conclusion: Pregnant pituitary prolactinoma patients should not stop bromocriptine treatment, but
should instead continue with the same dose for four months. For patients with macroadenoma, bromocriptine should be taken during
the entire pregnancy. Blood prolactin, progesterone, human chorionic gonadotropin (hCG), and visual dysfunction should be monitored
every two weeks during treatment. Patients should be treated with progesterone and hCG if the blood levels become too low. If regular
monitoring shows that prolactin has increased too fast and/or visual dysfunction worsened, the dose of bromocriptine should be in-
creased. The authors have found that bromocriptine treatment during pregnancy significantly reduces the embryo stop rate without in-
creasing the embryo deformity rate; therefore, bromocriptine treatment is safe and necessary during pregnancy of pituitary prolactinoma
patients.

Key words: Pituitary adenoma; Prolactin; Pregnancy; Bromocriptine.

Introduction

Prolactinomas are the most common type of functional
pituitary adenoma, accounting for 50% to 60% of the total
cases [1]. These tumors, which often manifest as mi-
croadenomas, occur more in women than in men, and es-
pecially in women of reproductive age [2]. Although it is
a benign tumor, hyperprolactinemia may occur, which can
lead to rare menstruation or amenorrhea, galactorrhea, in-
fertility, spontaneous abortion, premature ovarian failure,
and other clinical symptoms [1, 3]. These symptoms can
negatively impact the physical and mental health of pa-
tients and their families. Currently, female prolactinomas
are treated with medication such as bromocriptine, a semi-
synthetic alkaloid bromide that consistently stimulates the
dopamine receptor [4]. It is widely used in the clinic to
treat female pituitary prolactinomas; however, for patients
of childbearing age, the use of bromocriptine during preg-
nancy is still under debate. To further investigate the clin-
ical efficacy of bromocriptine during pregnancy, the
authors studied 230 cases of women of childbearing age
with prolactinoma. By conducting a retrospective analysis
of two different groups with or without the bromocriptine
treatment, the authors show that bromocriptine treatment
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during pregnancy is safe, and, in fact, decreases the chance
for spontaneous embryo abortion.

Materials and Methods

The study was approved by the ethics committee of Peking
Union Medical College Hospital, Chinese Academy of Medical
Science& Peking Union Medical College and performed in ac-
cordance with the Declaration of Helsinki. All patients provided
written informed consent.

Diagnostic criteria included 1) patients that were diagnosed
with amenorrhea, galactorrhea, or infertility; 2) serum prolactin
levels were greater than 100 ng/ml; 3) brain MRI examination
confirmed sellar tumors (size 3mm ~ 3cm).

Clinical data were collected from July 2001 to May 2014 at the
Beijing Union Medical College Hospital neurosurgery clinic.
There were 230 female prolactinoma patients, aged 22 to 41 years.
None of the participants had previously given birth, and all had
taken bromocriptine regularly for three months to six years be-
fore pregnancy. Bromocriptine treatment before pregnancy was
effective as shown by normal serum prolactin levels and, in some
patients, significantly reduced tumor size.

The control group consisted of 120 patients from January 2001
to December 2007. They discontinued bromocriptine treatment
upon the initial discovery of pregnancy until after birth. The treat-
ment group included 110 patients from January 2008 to May
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Figure 1. — Comparison of pre- and post-pregnancy serum pro-
lactin levels.

2014. This group continued with the pre-pregnancy dose of
bromocriptine for either four months or the entire pregnancy. Em-
bryo stop rate and fetus malformation rate were calculated
throughout the pregnancy.

Serum prolactin and progesterone levels pre- and post-preg-
nancy were measured by chemiluminescence. Embryonic growth
and development were monitored regularly using B-ultrasound to
collect embryo data and fetus malformation data.

Statistical analysis was performed using #-test and ¥ test with
p <0.05 considered statistically significant.

Results

The prolactin and progesterone levels of the control and
treatment groups pre- and post-pregnancy are shown in Fig-
ures 1 and 2, respectively. As shown in Table 1, the embryo
stop rate of the control group was significantly higher than
those of the treatment group and the normal population. The
difference was statistically significant. The embryo stop rate
of the treatment group was not statistically different from the
normal population. The fetus malformation rate of neither
group was statistical different from the normal population.

Discussion

Analysis of the clinical data presented here suggest that
cessation of bromocriptine treatment immediately after
pregnancy in patients with pituitary prolactinoma can lead
to a rapid increase of prolactin and a slow rise of proges-
terone. Low human chorionic gonadotropin (hCG) was also
observed in some patients. The first trimester is a critical
period of embryo formation, and low progesterone is not
conducive to embryo development. In the control group,
the prolactin increase inhibited the rapid rise of proges-
terone, and, as a result, the embryo stop rate was high. In
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Figure 2. — Comparison of pre- and post-pregnancy progesterone
levels.

Table 1. — Embryo stop rate and fetus malformation rate
of both groups and the normal population (%, n)

Groups
Treatment group
Control group

Fetus malformation rate
0 (0/110)
0.83 (1/120)

Embryo stop rate
0.91 (1/110)
16.7 (20/120)

Treatment group compared with the control group showed a significance of
p <0.05 using the Statistical Test.

the treatment group, bromocriptine prevented the sharp in-
crease of prolactin, allowing progesterone to rise to a level
that meets the needs of early embryonic development. Con-
sequently, the treatment group showed a reduced embryo
stop rate compared to the control group. The authors did
not observe any significant difference of the fetus malfor-
mation rates between the treatment group and the normal
population.

Pituitary prolactinoma and hyperprolactinemia

Prolactin is a protein hormone secreted by pituitary an-
terior eosinophils, pregnancy decidua, and immune cells.
It plays an important role in the regulation of ovarian func-
tion and maintenance of pregnancy. Abnormally elevated
levels of prolactin in the blood (known as hyperpro-
lactinemia) can lead to ovulation and menstrual disorders,
amenorrhea, galactorrhea, luteal dysfunction, and other
anti-reproductive symptoms. Previous reports observed a
0.4% incidence rate of abnormal prolactin blood levels in
the general population [5]. Pituitary prolactinoma is the
most common cause of hyperprolactinemia with amenor-
rhea and lactation as the main symptom [6]. Furthermore,
30% to 50% of amenorrhea patients with prolactin increase
were diagnosed with pituitary adenoma by CT scan or
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MRI [7].

Prolactin is the only anterior pituitary hormone that is not
negatively regulated by the hypothalamus [8]. The main in-
hibitor of prolactin may be dopamine, which inhibits pro-
lactin production by acting on dopamine D2 prolactin cell
surface receptors. Either in vivo or in vitro this neurotrans-
mitter can quickly suppress the secretion of prolactin. Con-
versely, interference with dopamine can lead to the increase
of prolactin secretion.

Pituitary prolactinoma treatment

Dopamine agonist-based drugs have become the pre-
ferred treatment for prolactinomas. The most commonly
used medication is bromocriptine [9]; however, cabergo-
line [10], quinagolide [11], and pergolide [12] are used clin-
ically in some countries. In China, only bromocriptine is
approved to treat prolactinoma. Bromocriptine is a semi-
synthetic ergot alkaloid dopamine agonist that can effec-
tively reduce the synthesis and secretion of prolactin,
reduce tumor size, reduce the differentiation rate of cul-
tured prolactinoma cells, and slow the growth of cancer
cells. A large number of domestic and foreign clinical re-
ports have confirmed the efficacy of bromocriptine in the
treatment of prolactinomas. Bromocriptine can restore nor-
mal serum prolactin levels in 80% to 90% of patients, and
it induces tumor shrinkage in 60% to 75% of macroade-
noma patients. In addition, recovery of gonadal function
was observed in 80% to 90% of microadenoma and 60% to
75% of macroadenoma patients.

After nearly 30 years of clinical application, bromocrip-
tine has demonstrated efficacy and safety in the treatment
of prolactinomas and is the treatment of choice for patients
with prolactinomas who have fertility requirements.
Bromocriptine treatment begins with a small dose that is
gradually increased. This allows monitoring of the patient
for any adverse side effects and an effective dosage. The
effective daily dose range is 1.25 ~ ten mg, which is taken
two to three times a day during meals and before bedtime.
For the majority of patients, a 5.0 ~ 7.5 mg daily dose is
sufficient; though macroadenoma patients may require
more than ten mg. The dose can also vary depending on
changes in serum prolactin levels. Upon reaching the treat-
ment goal, physicians gradually reduce the dose to the
maintenance dose within three to six months. If prolactin
levels and tumor volume remain stable for six months or
more while on a daily regimen of 2.5 mg bromocriptine,
the dose can be reduced to a minimum maintenance dose.
For most patients the minimum maintenance dose fluctu-
ates between 1.25 ~ 2.5 mg/day. During the dose reduc-
tion and maintenance treatment period, patients should be
regularly observed with monitoring of prolactin levels and
radiographic changes.

Pituitary prolactinomas and pregnancy

Pituitary prolactinoma is caused by pituitary cell hyper-
plasia. Due to its slow growth, the tumor is considered bi-
ologically benign. The question of whether prolactinoma
patients should continue to use drugs during pregnancy re-
mains controversial. In recent years, most scholars have ad-
vocated for continuing medication during pregnancy to
prevent the pituitary volume from increasing. lonescu et al.
[13] and others argue that bromocriptine does not have the
potential for teratogenicity during pregnancy, and, in order
to prevent tumor growth, patients should take the drug
throughout pregnancy. Continuation of the medication also
prevents pituitary apoplexy from occurring [14].

Due to the physical needs during pregnancy, the pituitary
gland normally enlarges by 50% to 100%. Microadenomas
also grow during pregnancy. Some issues arise regarding
monitoring of tumor growth of these patients. First, physi-
ological prolactin secretion during this period can lead to a
prolactin blood concentration of 50 ~ 200 ng/ml. As a re-
sult, the prolactin level cannot be used to evaluate pituitary
tumors. Second, pregnant patients are advised to avoid CT
or MRI, which eliminates another monitoring tool. There-
fore, the bromocriptine dose should be adjusted based on
symptoms. Patient vision should be checked monthly; if
tumor growth leads to vision impairment, headaches, or
other related symptoms, the amount of medication should
be increased throughout pregnancy until childbirth. Clini-
cal reports showed that taking bromocriptine pre- or post-
pregnancy would not increase miscarriage, ectopic
pregnancy, choriocarcinoma, or the incidence of congeni-
tal malformations [15]. Cheng ef al. [16] suggest that pitu-
itary microadenoma patients, in particular those who
received medication or underwent surgery before preg-
nancy, should add bromocriptine to quickly control symp-
toms when signs of tumor growth occur during pregnancy
[17]. To prevent the occurrence of tumor growth or pitu-
itary apoplexy in pituitary macroadenoma patients, taking
bromocriptine during pregnancy should not be interrupted.

The causes of embryo stop

Embryo stop is a special case of spontaneous abortion
with an incidence rate of 13.4%. In these cases, the dead
embryo or fetus is not discharged naturally from the uterus,
and B-ultrasound shows an irregular gestational sac or fetal
bud, no fetal heartbeat, or shrinking sac. There are many
reasons why embryonic stop may occur. Endocrine factors
have a significant impact, since embryo implantation and
continued growth depends on the coordination of the en-
docrine system. In early pregnancy, the hormones estrogen,
progesterone, and hCG are dominant. If there is a lack of
maternal hormones embryo stops and miscarriage can
occur. One of the most common causes is inadequate lev-
els of progesterone, known clinically as luteal dysfunction.
This state can lead to endometrial growth retardation and
short luteal phase, thus affecting the cultivation and devel-
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opment of fertilized eggs and resulting in early abortion.
Embryo growth during the first trimester is unstable and
the uterus is highly sensitive. High concentrations of prog-
esterone inhibit uterine smooth muscle contraction, reduce
the sensitivity of the uterus, sedate the enlarged uterus, en-
sure embryonic development, and support the early preg-
nancy. If progesterone level is lower than that of normal
pregnant women, embryo stop and early abortion will often
occur. Based on the present study, patients with pituitary
prolactinoma who discontinue bromocriptine treatment im-
mediately after becoming pregnant may have a rapid rise of
prolactin, which, in turn, can cause luteal dysfunction and
a slow increase of progesterone. After four months of preg-
nancy, embryonic development becomes stable and the hor-
mones in pregnant women can maintain normal embryonic
development. Consequently, the treatment can be stopped.

The effect of bromocriptine on fetuses

Reports have shown that bromocriptine was not terato-
genic nor did it affect fetal development. Krupp et al. re-
ported in detail a wide range of animal experiments and
toxicological studies indicating that bromocriptine did not
cause genetic mutations, embryo poisoning, or terato-
genicity [26]. Tonescu et al. reported similar results on
bromocriptine and teratogenicity during pregnancy [13]. A
study performed in China showed that in 50 cases with a
history of bromocriptine treatment during pregnancy,
neonatal, and infant health was normal in five years of fol-
low-up [27]. Studies that followed children of patients who
took bromocriptine for one to ten years did not observe any
abnormalities and the neonatal 1Q and developmental quo-
tient were normal [28]. A multi-center study of 2,437
women who used bromocriptine during pregnancy was car-
ried out to evaluate its safety during pregnancy and to ob-
serve the development of infants to nine-year-olds. It was
concluded that bromocriptine had neither teratogenic ef-
fects on fetuses nor adverse effects on children’s develop-
ment [28]. However, there are also reports that
bromocriptine may pass through the placenta to reduce the
cord blood prolactin levels and result in low birth weights
[27]. Long-term effects on the fetus are not fully under-
stood. Sheng et al. [18] speculated that, except for
macroadenomas, pregnancy after bromocriptine treatment
is similar to the natural process of pregnancy since the abor-
tion rate, fetal malformation rate, and the rate of having
twins did not increase significantly. Thus, the risk to mother
and child is not significant [19].

Using the evidence cited above, many physicians suggest
that both microadenoma and macroadenoma prolactinoma
patients with fertility requirements choose a dopamine ag-
onist as the first choice of treatment. For patients who are
not sensitive to dopamine agonists, surgery is another op-
tion. So far bromocriptine has not been confirmed to have
teratogenic effects on the fetus. It has not been confirmed
whether bromocriptine affects the gonadal function and fer-

tility of the offspring. However, most pregnant women are
concerned about any medication during pregnancy. The lit-
erature shows that the use of bromocriptine during preg-
nancy does not lead to any significant difference in terms of
the rate of preterm births or birth defects compared to the
healthy population [20]. Liao et al. [21] did a follow-up
study of 66 cases of neonates whose mothers took
bromocriptine during pregnancy. No case of deformity was
found. A follow-up study of 64 cases of children age six
months to nine years old whose mothers took bromocrip-
tine did not find any extraordinary health issues [22]. Ra-
davelli-Bagatini et al. reported that bromocriptine did not
have any significant effects on fetuses and newborns and
had no effects on children's growth, development, and 1Q
[23].

Reports from other countries show a 1.11% incidence
rate of embryo malformations in the normal population
[25]. The domestic rate of China was reported to be about
1.37%. The present data show that the incidence in the con-
trol group was 0.83%, which is not significantly different
from that of the normal population (Table 1). No case of
fetal malformation was found in the treatment group, indi-
cating bromocriptine during pregnancy did not have ter-
atogenic effects on the fetuses in this study (Table 1).

Long-term follow-up

The 230 patients were followed up regularly from one
month to up to six years post-birth. This study has shown
that continuing bromocriptine on prolactinoma patients
until four months pregnancy did not increase fetal sponta-
neous abortion, ectopic pregnancy, trophoblastic leaf dis-
ease, multiple pregnancies, or fetal congenital diseases.
Long-term follow-up study of children did not show ad-
verse long-term consequences. The results confirmed that
the treatment did not cause ectopic pregnancy or tro-
phoblastic disease. Neonatal and infant follow-up results
showed both IQ and developmental quotient were within
the normal ranges.

In conclusion, for pituitary microadenoma patients,
bromocriptine can be continued during pregnancy until four
months pregnancy. For macroadenomas, the treatment can
continue throughout the pregnancy. It can not only reduce
the abortion rate, but also control tumor growth during
pregnancy. In addition, this treatment did not increase the
neonatal malformation rate. For macroadenoma patients,
blood prolactin, progesterone, hCG, and vision should be
monitored. If progesterone and hCG are low, they should be
administered to the patient. If prolactin rises too high and
visual acuity decreases significantly, the tumor might have
grown. The present authors suggest increasing the
bromocriptine dose instead of performing surgery. Yao et
al. [24] pointed out that any form of surgery during preg-
nancy increased the rate of miscarriage. In fact, abortion
rate increased by about 1.5 times if surgery was performed
three months before pregnancy, while surgery during late
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pregnancy increased the risk by six-fold. From the avail-
able data, surgery has a greater impact on the fetus than
drugs. The authors at the Department of Endocrinology at
the Beijing Union Medical College Hospital, performed
China’s first systematic investigation of the growth process
of “bromocriptine children”. It was found that these chil-
dren demonstrated no significant difference in their growth,
intellectual, or psychological development compared to
normal birth children. In this study, the authors conducted
a six-year follow-up observation after the bromocriptine
treatment during pregnancy and no adverse reactions were
found. However, longer term follow-up is required to de-
termine any late arising effects in the “bromocriptine chil-
dren”.
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