ARTIGO ORIGINAL

THE IMPORTANCE OF ROUTINE SCREENING FOR
MACROPROLACTIN IN SYMPTOMATIC PATIENTS WITH
IDIOPATHIC HYPERPROLACTINEMIA
A IMPORTANCIA DO RASTREAMENTO DE ROTINA DA MACROPROLACTINA EM PACIENTES
SINTOMATICAS COM HIPERPROLACTINEMIA IDIOPATICA

Lucio Vilar'23, Clarice Vilar?3, José Luciano Albuquerque’, Ana Carolina Thé', Patricia
Gadelha', Thaise Borges', Izabela Cardoso', Liana Ferreira’, Icaro Sampaio’!, Maira Melo3,
Erik Diniz', Ruy Lyra'?

" Endocrinology service, Hospital das Clinicas, Universidade Federal de Pernambuco, Recife, Pernambuco, Brazil. 2
Endocrine Research Center of Pernambuco, Recife, * Faculdade de Medicina de Olinda, Olinda, Pernambuco, Brazil.

ABSTRACT

Objective: To evaluate the importance of screening for macroprolactin in symptomatic patients with appa-
rent idiopathic hyperprolactinemia. Methods: The prevalence of macroprolactinemia, never systematically
evaluated, was assessed during 20 months in consecutive symptomatic female patients with apparent idiopa-
thic hyperprolactinemia routine and followed in two neuroendocrinology reference centers.. Results: A total
of 82 patients (mean age: 36.1 + 7.3 years, ranging from 25 to 50) were included, 69 (84.1%) were treated
with cabergoline. The screening for macroprolactin was positive in 22 patients (26.8%), and 15 (68.2%)
received incorrect long-term treatment with cabergoline. The clinical and demographic characteristics and
baseline prolactin levels were compared in patients with true idiopathic hyperprolactinemia and in those
with macroprolactinemia. Conclusion: Macroprolactinemia was observed in approximately 25% of patients
with apparent idiopathic hyperprolactinemia. The findings highlight the importance of routine screening for
macroprolactin in patients with idiopathic hyperprolactinemia, regardless of their clinical characteristics, to
avoid misdiagnosis and unnecessary treatment with dopamine agonists.
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RESUMO

Objetivo: Avaliar a importincia do rastreamento de rotina de macroprolactina em mulheres sintomadticas
com aparente hiperprolactinemia idiopatica. Métodos: Durante 20 meses, a prevaléncia de macroprolactine-
mia foi avaliada entre pacientes sintomdticas com aparente hiperprolactinemia idiopdtica rotineiramente se-
guidas em dois centros de referéncia de neuroendocrinologia de Recife. Esta prevaléncia nunca fora sistema-
ticamente avaliada. Resultados: Um total de 82 mulheres (média das idades, 36,1 + 7,3 anos, faixa etaria de
25 a 50) foram incluidas; 69 delas (84,1%) foram tratadas com cabergolina. A pesquisa para macroprolactina
se mostrou positiva em 22 pacientes (26,8%), 15 das quais (68,2%) equivocadamente foram tratadas a longo
prazo com cabergolina. As caracteristicas clinicas e demograficas, bem como os niveis basais de prolactina,
foram compardveis em pacientes com hiperprolactinemia idiopdtica verdadeira e naquelas com macroprolac-
tinemia. Conclusao: Macroprolactinemia foi encontrada em cerca de um quarto das pacientes com aparente
hiperprolactinemia idiopética. Os resultados destacam a importancia da pesquisa de rotina para macropro-
lactina em todas as pacientes com hiperprolactinemia idiopatica, independentemente de suas caracteristicas
clinicas, a fim de se evitar diagndstico incorreto e tratamento desnecessario com agonistas dopaminérgicos.
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INTRODUCTION

Hyperprolactinemia is the most common
endocrine disorder of the hypothalamic-pituitary
axis'?. Idiopathic hyperprolactinemia presents with
increased serum prolactin (PRL) levels in the ab-
sence of known pituitary or central nervous system
disease and other recognized causes'?*.

The molecular size of circulating PRL is het-
erogeneous. The predominant form in healthy in-
dividuals and patients with prolactinomas is the
monomeric PRL (molecular weight of 23 kDa). In
contrast, the dimeric (4560 kDa) and macroprolactin
(150170 kDa) forms correspond to less than 20% of
the total PRL>S. Macroprolactinemia occurs when
the hyperprolactinemia serum contains mostly mac-
roprolactin'’, which is formed by a complex of an
IgG and a monomeric PRL in approximately 90%
of cases'®. Macroprolactin causes hyperprolactin-
emia due to low renal PRL clearance and decreased
stimulation of the dopaminergic tonus®. In addition,
macroprolactin has a high molecular mass and low
biological activity and bioavailability®®, which ex-
plains why patients with macroprolactinemia often
lack typical symptoms associated with hyperprolac-
tinemia®!!. Therefore, macroprolactinemia patients
do not need to be treated'®'2, unlike those with idio-
pathic hyperprolactinemia®.

The screening for macroprolactin has been
considered for asymptomatic patients>*#!> Howev-
er, the presence of galactorrhea, menstrual disorders,
or erectile dysfunction does not exclude the diag-
nosis, as shown in clinical studies'®'®. This finding
could be explained by the concomitance of macrop-
rolactinemia with other disorders, such as polycystic
ovary syndrome, non-functioning pituitary adeno-
mas, prolactinomas, or other causes of monomeric
hyperprolactinemia! %1517,

This study aimed to determine the prevalence
of macroprolactinemia during 20 months among
symptomatic female patients with apparent idio-
pathic hyperprolactinemia, which was never sys-
tematically evaluated. Misdiagnosis in these cases
could lead to unnecessary treatment with dopamine
agonists.

METHODS

The study was performed in two neuroendocri-
nology centers at Recife, Pernambuco, Brazil (Endo-
crine Research Center of Pernambuco and Division
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of Endocrinology of Hospital das Clinicas, Federal
University of Pernambuco). The clinical, laborato-
ry, and demographic data were compared in patients
with and without macroprolactinemia.

PRL was measured using a chemiluminescence
immunoassay (Immulite 2000®, Diagnostic Products
Corporation, California, USA). Macroprolactin was
determined by measuring the serum PRL level be-
fore and after polyethylene glycol (PEG) precipita-
tion, with a reference ranged of 2.8 to 29.2 ng/mL.
The criteria for diagnosis of macroprolactinemia and
monomeric hyperprolactinemia were based on the
study of Vieira et al.'®, with PRL recoveries < 40%
and > 60% after PEG precipitation, respectively.

Results were expressed as percentages and
mean values =+ standard deviation (SD), unless oth-
erwise stated. Categorical variables were compared
using the chi-squared or Fisher’s exact test when
appropriate. A paired Student’s t-test was performed
for the comparative analysis of two means, and a
p-value <0,05 was considered statistically signifi-
cant.

The study was approved by local ethics and
scientific committees, and all patients signed the in-
formed consent form.

RESULTS

A total of 82 patients (mean age: 36.1 +7.3
years; ranging from 25 to 50) were included in the
study; 69 (84.1%) were treated with cabergoline.

The screening for macroprolactin was posi-
tive in 22 patients (26.8%), and 15 (68.2%) received
long-term treatment with cabergoline.

The clinical and demographic data were com-
pared in patients with true idiopathic hyperprolactin-
emia and in those with macroprolactinemia (Table
1). However, the rate of patients experiencing men-
strual disorders (oligomenorrhea or amenorrhea)
and galactorrhea was significantly higher in the idio-
pathic hyperprolactinemia group (33.3% vs. 9.1%; p
= 0.02). In contrast, the rates of patients presenting
symptoms of isolated menstrual disorders or galac-
torrhea were similar in both groups (Table 1 and Fig-
ure 1).
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Table 1. Comparison of clinical, demographic, and laboratory characteristics at diagnosis in
symptomatic female patients with macroprolactinemia and idiopathic hyperprolactinemia.

Characteristics Macroprolactinemia (n = 22) | Idiopathic hyperprolactinemia (n = 60) p -value
Age (years) 37.30 + 9.65 3570 = 651 0.11
137.05 = 72.12 15645 + 6507
Mean PRL levels (ng/mL) (7010 295) (7510 286) 0.15
Isolated galactorrhea (%) 22.70 (n=5) 10.00 (n=6) 0.13
. 68.20
Isolated menstrual disorders (%) (n=15) 56.70 (n=34) 0.24
Menstrual disorders and
calactorrhea (%) 9.10 (n=2) 33.30 (n=20) 0.02
PRL normalization during CAB 40.00(n=6/15) 81.40 (n=44/55) <001
treatment (%)

CAB: cabergoline; PRL: prolactin

Figure 1. Presenting clinical characteristics of female patients with macroprolactinemia (MacroPRL)
and idiopathic hyperprolactinemia (IH). The combination of galactorrhea and menstrual disorders was
significantly lower in the macroPRL group than among IH patients (9.1% vs 33.3%, p = 0.02).

PRL levels did not significantly differ in
patients with macroprolactinemia (70 to 295 ng/
mL; mean of 137.05 = 72.12) and in those with true
idiopathic hyperprolactinemia (75 to 286 ng/mL;
mean of 156.45 + 65.07; p = 0.15). However, PRL
levels lower than 100ng/mL were more frequent in
the macroprolactinemia group (Figure 2). After PEG
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precipitation, all patients with macroprolactinemia
had monomeric PRL levels within the normal range.

During cabergoline treatment, PRL normaliza-
tion was achieved in 40% of patients with macropro-
lactinemia and in 81.4% of those with true idiopathic
hyperprolactinemia (p < 0.01) (Table 1).
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Figure 2. Distribution of patients with macroprolactinemia (MacroPRL) or idiopathic hyperprolactinemia (IH)
according to their baseline prolactin (PRL) levels. Mean PRL levels were similar in both groups (p = 0,15).

DISCUSSION

This prospective study demonstrated positive
macroprolactin in 26.8% of 82 symptomatic female
patients with a previous diagnosis of idiopathic hy-
perprolactinemia. Other studies observed a prev-
alence of macroprolactinemia in individuals with
idiopathic hyperprolactinemia ranging from 34.2%
to 68.3%; however, the clinical profile was not men-
tioned'®"?.

Macroprolactinemia has been recognized in
asymptomatic patients and volunteers in studies'~*.
Macroprolactin was shown to exhibit low bioactivi-
ty and bioavailability®®, which may explain the lack
of symptoms associated with hyperprolactinemia in
most patients'®'>. Accordingly, the 2011 Endocrine
Society guidelines suggest screening for macrop-
rolactin only in the investigation of asymptomatic
hyperprolactinemic patients®>. However, recent stud-
ies demonstrated galactorrhea and hypogonadism
symptoms (oligo- and amenorrhea, infertility, and
erectile dysfunction) often observed in patients with
macroprolactinemia'®13:1920,

Macroprolactinemia was asymptomatic in 36
(56.3%) of 64 patients; the others presented hypo-
gonadism symptoms and galactorrhea®. Converse-
ly, only 11.5% with monomeric hyperprolactinemia
were asymptomatic (p < 0.001). The frequency of
galactorrhea (12.9% vs. 28.6%, p = 0.690), menstru-
al disturbances (24.1% vs. 25.7%, p = 0.834), and
erectile dysfunction (50% vs. 42.3%, p = 0.722) did
not show a significant difference between groups.
However, the combination of galactorrhea and men-
strual disturbances was significantly more frequent
in women with monomeric hyperprolactinemia

(34.3% vs 1.8%, p<0.001)*. Menstrual disorders or
galactorrhea were equally prevalent in patients with
or without macroprolactinemia, whereas the combi-
nation of these characteristics predominated in the
idiopathic hyperprolactinemia group.

The results of this study corroborate litera-
ture''"'%!1° since among macroprolactinemia women,
menstrual disturbances were observed in 12.4%,
infertility in 4.9%, and galactorrhea in 1.8%"-161°,
Moreover, 50.7% of men with macroprolactinemia
complained of erectile dysfunction'*'.

Symptoms that motivate measurement of
PRL are nonspecific and may occur coincidentally
in patients who present hyperprolactinemia due to
macroprolactin and associated conditions, such as
idiopathic galactorrhea®', chronic anovulation (e.g.,
polycystic ovary syndrome)*, psychogenic erec-
tile dysfunction®, or non-functioning pituitary tu-
mors'?*, Furthermore, macroprolactinemia patients
may present prolactinomas or other causes of mo-
nomeric hyperprolactinemia''®!”, with PRL levels
above the normal range after PEG precipitation'®.

Idiopathic hyperprolactinemia probably oc-
curs from small prolactinomas that escape detection
using magnetic resonance imaging'*. Additionally,
an autoimmune mechanism® and hypothalamic reg-
ulatory dysfunction'® could be involved in some cas-
es. Last, familial idiopathic hyperprolactinemia is a
very rare condition that may result from abnormal-
ities of the PRL gene, the secretion of biologically
inactive forms of PRL, or PRL insensitivity due to a
mutation of the PRL receptor gene?.

The prevalence of idiopathic hyperprolactin-
emia and macroprolactinemia is not established in
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the literature. In a Brazilian cohort of 115 hyperpro-
lactinemic patients, 8 (7%) were classified with idio-
pathic hyperprolactinemia'’. In two large European
studies, 10%*” and 29%?® of patients with hyperpro-
lactinemia had idiopathic hyperprolactinemia. Mac-
roprolactinemia prevalence ranged around 18.5%
when samples from reference laboratories were
assayed'?3. A lower prevalence (10% to 26.1%)
was observed in patients from four endocrinology
departments'''’. Moreover, a prospective study di-
agnosed macroprolactinemia in 19 of 115 (16.5 %)
consecutive patients with hyperprolactinemia'’.

Although most patients with macroprolactin-
emia presented PRL levels under 100 ng/mL!1%-16,
results vary and may reach 404 ng/mL or more'-1%!*
15 In the present and previous studies'®'?!®, mean
baseline PRL levels were similar in patients with id-
iopathic hyperprolactinemia or macroprolactinemia.
Therefore, patients may not be distinguished based
on clinical criteria and increased PRL levels, indi-
cating a need for a mandatory routine screening for
macroprolactin in patients with apparent idiopathic
hyperprolactinemia.

Dopamine agonists, particularly cabergoline,
are the choice treatment for idiopathic hyperpro-
lactinemia and prolactinomas?®?, although macrop-
rolactinemia does not need to be treated2,11,15. In
the present study, 22 macroprolactinemia patients
(26.8%) were misdiagnosed, and 15 (68.2%) sub-
mitted to long-term cabergoline therapy. The rate of
PRL normalization was lower in patients with mac-
roprolactinemia compared with those with mono-
meric hyperprolactinemia (40.0 vs 81.4%,p =0.02),
corroborating other studies''.

In conclusion, our findings demonstrated that
macroprolactinemia is often observed in patients
with an apparent idiopathic hyperprolactinemia.
Thus, this study highlights the importance of rou-
tine screening for macroprolactin in all patients with
idiopathic hyperprolactinemia to avoid misdiagnosis
and unnecessary treatment with dopamine agonists,
regardless of their clinical characteristics.
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