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Prolactinoma Outcome After Pregnancy and Lactation: A Cohort
Study

Bashir A.Laway, Mohammad S. Baba, Sailesh K. Bansiwal, Naseer A. Choh
Sher-I-Kashmir Institute of Medical Sciences, Srinagar, Jammu and Kashmir, India

Context: Prolactinoma is the most frequent pituitary tumor among women of childbearing age. Fewer studies have addressed the outcome of
prolactinomas after gestation. Objective: The aim was to study the spontaneous remission rate and change in tumor size after pregnancy and/or
lactation in women with prolactinomas. Patients and Methods: Retrospective study conducted at a tertiary care center of north India. Records
of 25 women with 31 pregnancies (20 microprolactinomas and 11 macroprolactinomas), who conceived on dopamine agonist (cabergoline)
were studied. Cabergoline was stopped at conception in 24 pregnancies and continued in 7. Serum prolactin was noted 3 months after delivery
and/or lactation. Magnetic resonance imaging available at last visit after delivery and/or lactation was also noted. Remission was defined
as normal serum prolactin after pregnancy and/or lactation without use of cabergoline. Results: Among patients in whom cabergoline was
stopped during pregnancy (n = 24), 41.6% (n = 10) had prolactin in normal range (achieved remission) after pregnancy and/or lactation. In
25% (n = 6) of women, adenoma size decreased by more than 50%, in 33%(n = 8), there was no change in adenoma size, and in 42% (n = 10),
decrease in adenoma size was less than 50% after pregnancy and/or lactation. The median duration of cabergoline treatment before pregnancy
among patients who achieved remission was 60 months against 24 months in those who did not achieve remission. The median pre-pregnancy
adenoma size was 5.5 mm in women with remission against 8 mm in women who did not achieve remission. Conclusion: Pregnancy-induced
remission of hyperprolactinemia was seen in 41.6% prolactinomas. Longer duration of dopamine agonist treatment before pregnancy, small
pre-pregnancy adenoma size, and lower baseline prolactin were associated with high likelihood of remission, though not statistically significant.
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treatment.!** Studies predominantly involving patients
with microprolactinomas have documented remission of
hyperprolactinemia (HPL) in 10% to 68% of the subjects.l**
In one Indian study, remission was observed only in 36.4%
macroprolactinomas after pregnancy despite a tumor size
reduction in 95.8% patients."

INTRODUCTION

Prolactinomas are the most common cause of elevated
serum prolactin (PRL), accounting for 40% of all pituitary
adenomas, and are classified as microprolactinoma (less
than 10 mm) and macroprolactinoma (more than 10 mm).t"!
Prolactinoma in a young woman usually presents with

oligomenorrhea, amenorrhea, galactorrhea, and/or
infertility. Most patients conceive within few months of
dopamine agonist (DA) treatment.! The normal pituitary
enlarges during pregnancy; the bulk of enlargement is
due to lactotroph hyperplasia in response to placental
estrogen.P! Prolactinomas may also enlarge during
pregnancy, the enlargement is less frequently seen in
microprolactinoma than in macroprolactinoma. Tumor
enlargement may occur in 2% to 3% of patients with
microadenomas, 20% to 30% of those with macroadenomas,
and 4.7% of those macroadenomas with prior ablative
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The aim of this study was to observe spontaneous remission
rate and change in tumor size after pregnancy and/or
lactation in women with prolactinomas and not on any DA
treatment.
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Parients AND MEeTHODS
Study design

This retrospective study was conducted at a tertiary care
center of north India. Medical records of patients who were
on follow-up of the endocrine clinic from 2016 to 2020 were
screened. During this period, 25 women who conceived after
treatment with cabergoline (CAB), which is a DA, were
included in the study. Of these 25 women (with 31 pregnancies),
CAB was stopped at conception in 24 pregnancies. In 7
pregnancies, CAB was continued in view of high risk of
enlargement and optic chiasm involvement. The following
details were extracted from the records: Age, symptoms, and
their duration at the time of diagnosis of prolactinoma. The
diagnosis of prolactinoma was based on assay of morning
fasting, pooled (3 samples 20 min apart) sample for PRL and
magnetic resonance imaging (MRI) evidence of pituitary
adenoma. History of treatment for HPL with CAB, its
duration, time interval of conception after initiation CAB,
mode of conception (spontaneous or assisted), duration of
pregnancy, growth of tumor (if any) during pregnancy, mode of
delivery, and duration of lactation were recorded. A total of 15
pregnancies were followed by normal breastfeeding and serum
PRL was recorded 3 months after stopping breastfeeding. In
those who did not breastfeed their babies (n = 6) or ended
in abortions (n = 3), serum PRL concentration was recorded
3 months after delivery. Repeat MR imaging (if available as
part of standard care, during last hospital visit) after pregnancy
and/or lactation were studied [Figure 1]. Serum PRL [normal
range 1-27 ng/ml (women); 1-20 ng/ml (men)] was measured
using commercial Chemiluminescent Immunoassay (Beckman
Coulter Unicel, DXI). Pituitary imaging was done as dynamic
contrast enhanced study of sellar, parasellar, and suprasellar
region performed on 1.5 tesla MRI (Siemens, Magneton
Avanto, MR Scanner, Germany). Precontrast T1 and T2
weighted spin echo coronal and sagittal sections were acquired
using a small field of vision (20 % 25 cm), thin (3 mm) slices,
and high (256 x 512) resolution. After a bolus injection of
intravenous gadolinium, 6 consecutive sets of 3 images were
obtained in coronal plane every 10 s to detect small adenomas.
Adenomas were categorized into microprolactinomas, if less
than 10 mm, or macroprolactinoma, if more than 10 mm in
size.l' The MRI films before and after pregnancy were studied
by the same radiologist. Remission of HPL was defined as
normalization of serum PRL after delivery and/or lactation
without use of DA and regardless of adenoma size.

Statistical analysis

Statistical Package for Social Sciences statistical software
version 20 (IBM SPSS Statistics for Windows, Version 20
Armonk, NY: IBM Corp) was used to analyze the data. The
continuous variables are shown in terms of descriptive statistics
like mean, SD, median, and interquartile range. The Student’s
independent t test and Wilcoxon—Mann Whitney U test were
used to compare the parameters between two groups. Also the
paired t test and Wilcoxon signed rank test have been used
to analyze the data before and after pregnancy. All results
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Figure 1: CONSORT diagram showing flow of study design,

have been described on 5% level of significance, that is,
P value < 0.05 considered as significant.

ResuLts

Twenty-five patients with 31 pregnancies were included in
the study with mean age at pregnancy of 29.19 + 4.92 years.
The median duration of CAB treatment before pregnancy was
12 months (IQR 4-72 months). Serum PRL was normal in
all pregnancies before conception. The median PRL at initial
diagnosis was 107 ng/ml (IQR 70-200) which decreased to
32 ng/ml (IQR 15-90) after delivery. The median maximum
adenoma diameter before pregnancy was 9 mm (IQR
5-14 mm) which decreased to median of 5 mm (IQR 4.4—
9 mm). Majority of the tumors were microadenomas (n = 20),
while 11 were macroadenomas. In 24 pregnancies (4
macroadenomas and 20 micro adenomas), CAB was stopped
at conception. In 7 (22.6%) macroprolactinoma pregnancies,
CAB was continued throughout pregnancy and lactation. Out
of 31 pregnancies, 80.6% (n = 25) delivered at term while as
6.5% (n = 2) had premature delivery (of which one ended in
intrauterine death) and 12.5% (n=4) had early pregnancy loss.
There was no significant difference in pregnancy outcomes
in patients who continued with CAB as against those who
stopped it (p = 0.616).

Among pregnancies not on DA (n=24), overall, 41.6% (n=10)
patients had PRL in normal range (achieved remission) after
delivery and/or lactation, while in 58.3% (n = 14) of patients,
PRL continued to raise [Table 1]. In 25% (n=6) of pregnancies,
adenoma size decreased by more than 50%, there was no
change in adenoma size in 33% (n = 8), and adenoma size
decreased by less than 50% after pregnancy and/or lactation
in 42% patients (n = 10) [Table 1].

The median duration of treatment before pregnancy among
patients who achieved remission was 60 (IQR 10-99) months
as against 24 (IQR 4-63) months in those who did not
achieve remission (P = 0.251). The median pre-pregnancy
adenoma size was 5.5 (IQR 5-10.5) mm in patients in
remission as against 8 (IQR 5-9.3) mm in those not achieving
remission (P = 0.977). Initial prolactin at diagnosis was
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Table 1: Clinical imaging and biochemical parameters of patients with and without remission

Parameter Remission (7=10) Not in remission (n=14) P

Age (years)" 30.8+4.93 29.0+£5.4 0.404
Duration of treatment before pregnancy (months)* 60 (IQR 10-99) 24 (IQR 4-63) 0.25
Pre-pregnancy adenoma size (mm)* 5.5 (IQR 5-10.5) 8 (IQR 5-9.3) 0.977
Post-pregnancy adenoma size (mm)* 5 (IQR 3.7-7.05) 5(4-6.25) 0.886

PRL at diagnosis (ng/ml)* 96 (38-120) 108 (70-163) 0.341
Post-pregnancy PRL (ng/ml)* 14 (9.6-20.7) 72.5 (44.7-99.7) <0.001
Microadenoma () 8 12 0.53
Macroadenoma (n) 2 2 -
Decrease in adenoma size (1) 5 11 0.153
Preterm delivery (n) 0 0.531
Abortion (n) 1 2 0.640

*Median (IQR), *“Mean+SD

96 ng/ml (IQR 38-120) in patients who were in remission
as against 108 ng/ml (IQR 70-163) in those who were not
in remission (P = 0.341). Overall, 8 out of 20 patients with
microadenoma and 2 with macroadenoma were in remission
as against 12 patients with microadenoma and 2 patients with
macroadenoma (P = 0.53) [Table 1]. There was no significant
difference in pregnancy outcomes among patients who
achieved or did not achieve remission (P = 0.640).

Discussion

In women with prolactinoma, effect of pregnancy on
mother (especially growth of prolactinoma) and growing
fetus has been studied extensively.l'”!?) The natural history
of prolactinomas after successful childbirth (and lactation)
is gaining interest. Many case studies and series described
since 1980s have demonstrated favorable effect of pregnancy
on prolactinoma and demonstrated both reduction in size of
adenoma and normalization of PRL post delivery.!*!] This
study revealed that 41.6% of women with prolactinoma were
in remission with normalization of PRL after pregnancy and/or
lactation and results are consistent with the previous literature
demonstrating a remission rate of as low as 9.4% to as high
as 68%.16815191 Ag early as 1979, Cowden et al.'¥ reported a
case of amenorrhea/galactorrhea because of HPL in whom
bromocriptine-induced pregnancy resulted in normalization
of serum PRL after delivery. Subsequently, in 1991, Mornex
et al."¥ in a series of 40 HPL women (with enlarged sella in
18) found regression of HPL in 35% women after delivery.
Crosignani et al.?” suggested that pregnancy might be the
treatment option for HPL. Comparing a group of 48 HPL
women who completed term pregnancy, in 17% of these
pregnancies, normalization of PRL was demonstrated as against
none in 32 women who did not wish to be pregnant. The same
group compared the pregnancy outcome with DA treatment and
found normalization of PRL in 29% patients after pregnancy as
against 13% of women on DAs.!'> Subsequently, many studies
demonstrated remission in HPL after pregnancy.!!%!

Auriemma et al.l'®! reported a remission rate of 66% in
microprolactinoma and 70% in macroprolactinoma at 12 and

60 months after delivery. Such high remission may be due
to longer prepregnancy treatment (46 months) and including
women with non-tumoral HPL. In our study, median duration
of CAB treatment before pregnancy who achieved remission
was 60 months against 24 months who did not achieved
remission. Duration of CAB treatment before pregnancy
may have a favorable effect on remission rate as is suggested
from higher rates of remission in Auriemma et a/.,!'! while as
Domingue et al.'! did not find a significant effect of duration
of DA treatment before pregnancy on the final remission rates.
Lower serum PRL concentration at diagnosis has been found
to be associated with higher chances of remission in few
studies.!'*!] However, on linear regression analysis, the effect
was not found to be significant.!'" In this study, however, low
initial PRL concentrations and small prepregnancy adenoma
size were associated with higher chances of remission,
though not statistically significant and could be because of
small sample size. We observed a remission rate of 41.6%
in microadenomas. The remission rate in this study is higher
than a meta-analysis by Dekkers et al.,*!! suggesting that
pregnancy has an additional effect on remission. In a large
study, total number of pregnancies in one woman did not
influence remission, though twin pregnancy had a favorable
effect on remission.!' In this study, in 74% of women, there
was a decrease in adenoma size after delivery. The decrease
was mainly accounted by reduction in size of macroadenomas.
Most of the previous studies comparing the imaging findings
at presentation and after delivery have found either reduction
in size of adenoma in 15% to 95% of cases!®”*!" or no
enlargement of tumor after pregnancy.l' To conclude, we have
observed that gestation has a favorable effect on adenoma size
as well as PRL concentrations. However, the study is limited
by its retrospective nature and sample size.

SuMMARY

Prolactinoma undergoes remission after pregnancy in
significant number of patients. Factors like low initial serum
PRL concentration, smaller prepregnancy adenoma size, and
longer duration of CAB treatment before pregnancy may be
associated with higher chances of remission.
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