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Extensive personal experience. Validation of prolactin
levels in menstrual disorders and in prolactinomas

Menelaos L. Batrinos

Athens University Medical School, Athens, Greece

It is now well established that hyperprolactinae-
mia is not rare and in the majority of cases is caused
by a pituitary tumor, a prolactinoma.'* However,
despite a plethora of relevant publications there are
still certain questions that have not been adequately
addressed: 1. What is the upper normal level of
serum prolactin beyond which the condition should
be characterized as hyperprolactinaemia requiring
evaluation by imaging. 2. What is the incidence of
non-secreting adenomas of the pituitary that might be
erroneously regarded as prolactinomas. 3. How long
should medical treatment be continued in the case of
a prolactinoma. In this communication an attempt is
made to critically analyze results on prolactinaemia
obtained in our laboratory over a long time period,
a sort of “meta-analysis” of our previously published
data,>® aiming at reaching certain conclusions with
practical implications for the clinician. Particular
emphasis is placed on the prolactin levels in various
menstrual disorders observed in 2500 women.

The serum prolactin (PRL) level that warrants
imaging investigation is controversial. Some authors
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suggest evaluation only if the PRL value is >50 or
>100ug/L, whereas most investigators rely on the
upper limit of the reference range quoted in the
commonly used commercial assays. These assays,
however, are based on measurements performed
in a limited number of persons and for this reason
many Endocrine Centers prefer to create reference
ranges of serum prolactin values based on their own
normal or patient populations, a routine that has
also been our policy. During a period of 12 years
we have measured serum prolactin along with other
hormones in 4199 women aged 14 to 43 years who
presented at the Endocrine Unit of the Department
of Pharmacology of the Athens Medical School with
various endocrine disorders (Table 1).

Of the 4199 women, 753 who were examined for
infertility of the couple due mainly to male infertility
had normal cycles and no clinically manifest endo-
crine disorder and can be considered as a sample of
the normal population. The distribution frequency
of serum prolactin values in this group shows a bell-
shaped curve positively skewed with 94.8% of the
values between 1 and 20ug/L and a tail of scattered
values up to 30ug/L. In the 11 cases with prolactin
between 30 and 50ug/L three prolactinomas were
found, while three of the four cases with prolactin
over 50ug/L had a prolactinoma (Figure 1).

Five hundred and nineteen patients examined for
hirsutism with normal ovulatory cycles showed the
same pattern of frequency distribution of prolactin,
with 95.5% of the values within the range of 1 to
20pg/L and a few values over 20ug/L in which no
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Table 1. Frequency of prolactin values of more than 30pg/L and incidence of prolactrinomas at this range of values.

Number Prolactin values >30pg/L Prolactinoma
of patients n(%) n(%)
1. Women consulting for infertility of the couple 753 15(2) 6 (40)
2. Idiopathic hirsutism 519 5 (0.96) 0 (0)
3. Menstrual disorders 2523 77(3) 32 (41)
a. Primary amenorrhoea 398 3(6.75) 2 (66.6)
b. Primary oligomenorrhoea 887 19 (2.1) 6 (31.5)
c. Secondary oligomenorrhoea 553 18 (3.2) 6 (33.3)
d. Secondary amenorrhoea 392 32 (8.16) 14 (43)
e. Functional uterine bleeding 221 3(1.3) 3 (100)
f. Hypomenorrhoea 72 2(2.7) 1(50)
4. Galactorrhoea 404 116 (28.7) 79 (68)
a. With normal menses 201 30 (15) 8 (26.6)
b. with menstrual disorders 203 86 (42.3) 71 (82.5)
N
e ; : : N=15
N=873 P N=4d ! N=18 : N=5
: ; : M=y W=
120 - : (14%) (0.5%)
100 ; 3
-
80 - | | ‘ | | | - X
| ! [l :
40 ' ‘ I { | |
N ‘ 'm :
2 :li' | || '™l
L LI | e a8
) G TR A A 1] ] | AT l' 28 ' ' 28 311a|9 --?o'_

18 19
Prolactin (pg/L)

Figure 1. Distribution of prolactin values in 753 women with normal cycles investigated for infertility. The red part of the columns

indicates the number of prolactinomas.

prolactinoma was found (Figure 2).

It is of interest that a strikingly similar frequency
distribution of values was observed in the 2523 women
with various types of menstrual disorders with the
same percentage of values within the range of 1 to
20ug/L (94.4%), again 2.5% of the values extending

up to 30ug/L and a subset of 77 values (3%) above
30ug/L, half of them with values from 30 to 49ug/L
in which six prolactinomas were found and the other
half with values above 50ug/L in which 26 prolactino-
mas were observed (Figure 3). The assumption of a
range of prolactin values over 30ug/L in which the
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Figure 2. Distribution of prolactin values in 519 women with normal menses and hirsutism.
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Figure 3. Distribution of prolactin values in 2523 women with various menstrual disorders. The red part of the columns indicates the
number of prolactinomas.
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incidence of prolactinomas is high is supported by
the findings in the 404 patients with galactorrhoea.
Both groups presented a quite normal curve of pro-
lactin frequency levels and a substantial amount of
values over 30ug/L (15% in the 201 cases with normal
cycles and 42% in the 203 patients with menstrual
disorders) in which 79 prolactinomas were detected
(Figures 4a and 4b).

Based on the size of these data, it is reasonable
to assume that serum prolactin values between 1
and 20ug/L are normal, while those between 20 and
30pg/L should be evaluated by repeating the assay
and excluding macroprolactinaemia.”® The values
over 30ug/L should be considered at high risk for a
prolactinoma and should be investigated further. Of
3795 women without galoctorrhoea, 97 (2.5%) had
PRL values >30ug/L and almost half of them (38)
harbored a prolactinoma (Table 1)

Among the aetiologies of hyperprolactinaemia,
venepuncture stress and the polycystic ovary syndrome
(PCOS) are frequently mentioned. Our results, how-
ever, do not show evidence for the existence of such
relationships. In each category, 95% of the women
had prolactin values in the normal range (1-20ug/L)
despite the fact that most of them had some degree
of anxiety or nervousness at the blood-sampling. In
PCOS, an incidence of hyperprolactinaemia ranging
from 14 to 50% has also been reported by several
authors.”!! In our series, normal values had 93.5% of
the women with oligomenorrhoea and 89.5% of those
with secondary amenorrhoea. The smaller percentage
of normal values in the latter group was due to a large
subset (8.1%) of values of more than 30pg/L in which
14 prolactinomas were found (Table 1).

Epidemiological studies on the incidence of pro-
lactinomas in the general population are rare. An
estimated prevalence of 100-400 per million has
been reported'>" and a higher prevalence of 667 per
1,000,000 was observed in a region of Belgium." In
our series the incidence of prolactinoma in the 1272
cases with normal ovulatory cycles and no endocrine
abnormality, those consulting for infertility (N:753)
and those with idiopathic hirsutism (N:519) was
1:212 or 4717 per one million (6 prolactinomas).
An indirect estimation of the incidence of prolactin
secreting pituitary adenomas in the general popula-
tion can be derived from the work of Buurman and

Saeger” who examined the frequency of adenomas
and their hormonal content by immunohistochemi-
cal methods in 3048 postmortem pituitaries and
found 132 prolactin cell adenomas or 4.3% of the
whole group which had a size ranging from 0.1 to 6
mm with a median of 1.2 mm. This means that the
prolactin cell adenomas with a size of 21.2 to 6 mm
were 66 in the 3048 pituitaries, a frequency that cor-
responds to 21,653 per million. The proportion of
these prolactinomas that had a recognizable size or
were hypersecreting is unknown.

The classification of a prolactinoma with a diameter
equal to or less than 10 millimeters as microprolac-
tinoma — dating back to the time of the first descrip-
tion of these tumors and that are still inappropriately
used — serves no practical purpose in the modern era
of imaging techniques.”" A prolactinoma measuring
6-9 millimeters, characterized as microprolactinoma,
is not at all micro—that is, small —and its presence
and nature present no problem of identification, as it
occupies almost all the pituitary gland, the height of
which averages 7.2mm.'*” Moreover, it is associated
with high prolactin values and the response to treat-
ment is easily identified. Tumors of that size have been
more appropriately characterized as mesoadenomas
(medium-sized adenomas) by certain authors, a term
that has been adopted in the present series. The real
problem lies with small prolactinomas, those of 5 or
3mm or less which represent the majority and are
more difficult to recognize and differentiate from
the small non-secreting tumors. In the literature, the
frequency of small tumors is occasionally referred
to as being 6.5% to 10% with extreme values of
22.5% and 26.7% of pituitary tumors found at au-
topsies, thus creating the impression of a very high
incidence of these tumors without any mention of
the stratification of this percentage according to the
size of the tumor. In fact, in most autopsy findings it
is indicated that the majority of pituitary tumors are
either not visible macroscopically or are very small
and, therefore, being undetectable, they should be
considered clinically insignificant.'®?*> This is more
clearly documented in three large series compris-
ing 9148 autopsies which reported classification of
the size of the pituitary tumors and had found the
frequency of tumors measuring 3-5 millimeters to be
between <0.85 and 2.5%.%*" The highest frequency
(26.7%) of pituitary tumors was reported by Barrow
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Figure 4. Frequency distribution of prolactin values in 201 women with galactorrhoea and normal menses (A) and in 203 women with
galactorrhoea and menstral disorders (B). The red part of the columns indicates the number of prolactinomas.
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et al* in 1988. However, 96% of the tumors found
by these authors in 120 autopsies had a size of less
than 3 mm, that is, they were lesions which are either
undetectable or difficult to distinguish from other
abnormalities of the pituitary and therefore clinically
nonsignificant. The difficulty of recognizing these
tumors by magnetic resonance imaging (MRI) is
illustrated by the findings of Hall et al'’ who, in the
pituitaries of 100 volunteers, detected 41 different
sites of abnormalities recognized by three independ-
ent reviewers in 34. Our series of 117 prolactinomas
consisted of 104 microprolactinomas measuring 3-
Smm, four mesoprolactinomas with a size of 6-9 mm
and 9 macroprolactinomas. Of interest is the fact that
a proportion of the microprolactinomas, as great as
one third of them, exhibited high prolactin values
similar to those of the macroprolactinomas despite
their small size. The prolactinomas are considered
to be common in women, with a peak incidence in
the childbearing years.”** This is documented in our
series, as in 50% of the cases the diagnosis was indeed
made in the childbearing period of 23 to 33 years of
age (Figure 5). However, our series revealed that
actually the prolactinomas are tumors of puberty and
very young women if one takes into consideration the
onset symptoms of amenorrhoea, galactorrhoea or
both which occurred in one third of the cases before
the 20" year of age and in half before the 23" year
of age (Figure 5).

Medical treatment of prolactinomas represents
one of the most effective therapies in endocrinology,
as the majority of prolactinomas respond to the treat-
ment favorably thus affording the endocrinologist the
pleasure of helping the patient via a non-interven-
tional therapy.” One can imagine the satisfaction of
the physician and the gratitude of the patient at the
sight of a large adenoma that has shrunk within six
months of treatment. Clinical practice, however, has
varied considerably with regard to details of medical
treatment and its follow-up because of problems re-
lated to the size of the adenoma and the concomitant
hyperprolactinaemia (extensive review in reference
29).

In the large prolactinomas, medical treatment
was initially given only pre-operatively to induce
shrinkage of the adenoma that would facilitate its
removal surgically. This practice that had provoked
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Figure 5. Prolactinomas. Distribution according to age at ex-
amination and symptoms onset. In 50% of the women with pro-
lactinomas, the diagnosis was made at the age of 23-33 years
but the onset of symptoms occurred before the age of 20 years
in 30% and before the age of 23 years in 50% of the patients.

debate among neurosurgeons as to its necessity, is no
longer applied, as patients with macroprolactinomas
are not considered neurosurgical cases even if they
have visual field defects.*

Because of its remarkable effectiveness, medical
treatment of the microprolactinomas with dopamine
agonist was continued for years. However, in the
1980s a series of papers appeared that had studied
the natural history of a total of 139 untreated micro-
adenomas, indicating that for a period of observation
of 2.5 to 8 years only nine of them (6.5%) showed
evidence of growth.?®33 These results indicated
that treatment of microprolactinomas to prevent
them from growing does not constitute an absolute
indication. This assumption was crystallized in the
diagnostic algorithm proposed by the committee of
experts formed by the Pituitary Society in 2005 which
recommends only follow-up for microprolactinomas
with hyperprolactinaemia and without symptoms.*
The same committee advises that “women with nor-
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mal menstrual cycles or postmenopausal women who
have microprolactinomas with tolerable galactorrhoea
should be reassured and not actively treated”. These
guidelines, however, do not take into consideration
the size of a microprolactinoma nor the level of
hyperprolactinaemia, two factors that influence the
therapeutic approach. On the other hand, the pres-
ence of galactorrhoea cannot be ignored as it is not
only bothersome but it testifies that the excess of
prolactin is exerting its biological effect at least on
one of its multiple targets, the breast, and perhaps
on others that are subclinical and unidentified. It is
therefore advisable to treat both the macro- and the
microprolactinomas, even those measuring a few
millimeters, with the aim of reducing hyperprolacti-
naemia and achieving the greatest reduction of the
size of the adenomas.

Nevertheless, this decision is related to two prob-
lems: firstly and more importantly the duration of
treatment, and secondly the potential adverse effects
of a long-term treatment with a dopamine agonist.
The duration of medical treatment is currently the
main challenge in the management of prolactino-
mas.” Studies in which discontinuation of treatment
was attempted showed a great spectrum of results,
as normoprolactinaemia was maintained from as
low as 0 to 6% to as high as 50 to 60% of cases over
a period of 12 to 60 months after withdrawal.?
Drawing conclusions from these studies is difficult
because not all were prospective and most of them
included micro- and macroadenomas and patients
who had undergone neurosurgery or had received
radiotherapy. However, certain of these studies ob-
served that post-withdrawal hyperprolactinaemia was
lower than that at the onset of treatment and that
extending the period of treatment with dopamine
agonists resulted in longer phases of remission. Tak-
ing into consideration all these parameters, one can
formulate a rational therapeutic approach. In the
macroadenomas and the large mesoadenomas that
experience normalization of prolactin levels during
treatment but small —up to 20% —reduction of their
size, therapy should be continued for many years,
as it is likely that discontinuation of treatment will
have an unfavorable result. In the prolactinomas
that show significant shrinkage, treatment should
be continued for two to three years, after which a

progressive reduction of the dose could be tried until
normoprolactinaemia is maintained with the lowest
dose and then cessation of treatment can take place
followed by periodic monitoring. Tapering the dose
has a prognostic value because if normoprolactinae-
mia is maintained with a small dose it is more likely
that post-withdrawal prolactin levels will remain
low. Resistance, more commonly partial, to treat-
ment is observed in 10 to 20% of the cases and can
be dealt with by increasing the dose.*” Somatostatin
analogues and mixed compounds with somatostatin
and dopamine action have been investigated in the
treatment of resistant cases, with poor results.”

Another problem related to the medical treatment
of prolactinomas is the fact that the patients, the
majority of them young, will be receiving a dopamine
agonist for many years. Extensive clinical experience
with these drugs exists from their use in Parkinson
disease and in other neurological conditions. Common
side effects associated with the use of bromocryptine
and cabergoline, like nausea, headaches and dizziness,
are not severe and can be avoided by starting with a
small dose and progressively increasing it and they
usually subside with continued use. Over the last few
years, however, increased risk of cardiac valve disease
has been reported in patients with Parkinson disease
receiving high doses of dopamine agonists ranging
cumulatively from 2579 to 6677 mg for a period of
2-4years. This raised concern about the incidence of
these side effects in patients with prolactinomas, which
is illustrated in a recent commentary that analyzed
six papers all published in 2008 studying this issue.*
Four of them did not show clinically relevant valvular
regurgitation but in two mild tricupid and mitral in-
sufficiency was found, leaving this important subject
open to future investigation. In patients, however,
receiving high doses of the drug it is prudent to take
into consideration this potentiality.

SYNOPSIS AND CONCLUSIONS

Analysis of data from our laboratory on 4199
prolactin assays and 117 prolactinomas permit the
following conclusions.

Persistent prolactin levels of more than 30ug/L, if
macroprolactinaemia is excluded, should be investi-
gated with MRI as in this range of prolactin values the
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prolactinomas are not rare (30% in normal women,
41.5% in women with menstrual disorders, 37.5% in
galactorrhoea with normal cycles and 80% in galactor-
rhoea associated with menstrual disorders).

The fact that 95% of the subjects in each category
of our patients had prolactin values in the normal
range (1-20pg/L) militates against an influence on
prolactin levels by venepuncture stress or the polycystic
ovary syndrome presented by the majority of the 1440
patients with oligomenorrhoea and by many of the
553 patients with secondary amenorrhoea.

The characterization of prolactinomas with a size
of <10mm as microprolactinomas is anachronistic
and inappropriate because mesoadenomas measuring
6-9mm and occupying all the pituitary gland are not
micro (small) and should be dealt with accordingly.
The real microprolactinomas are those with a size of
3-5mm which are by far more frequent and present
problems of identification.

In three large series of 9148 autopsies, the inci-
dence of pituitary tumors of 3-5mm diameter was
small (0.65-2.5%). Such adenomas will be considered
prolactinomas if they are accompanied by hyperprolac-
tinaemia. In our series, the majority of prolactinomas
(104 of 117) were 3-5mm and their overall frequency
in 1272 women with normal cycles and no endrocrine
abnormality was 0.47% (or 4717 per million). In 2523
women with menstrual disorders, the frequency was
1.26%, in 201 women with galactorrhoea and normal
cycles 3.9% and in 203 with galactorrhoea and men-
strual disorders 34.9%.

One third of the prolactinomas measuring 3-5Smm
had prolactin values in the range of macroprolactino-
mas despite their small size.

The data of our series indicate that the prolactino-
mas represent tumors of puberty and of very young
women, as the clinical symptoms were first-apparent
in one third of the cases before the age of 20 years
and in half of them before the age of 23 years.
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