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letter to the editor

Hyperprolactinemia: new assay 
more specific for the monomeric 
form does not eliminate 
screening for macroprolactin with 
polyethylene glycol precipitation
Hiperprolactinemia: novo ensaio, mais específico para as 
formas monoméricas, não elimina a necessidade de pesquisa 
de macroprolactina por precipitação com polietilenoglicol

José Gilberto H. Vieira1, Teresinha T. Tachibana1, Cláudia M. Ferrer1,  
José de Sá1, Rosa Paula Biscolla1, Ana O. Hoff1, Ina Kanashiro1

Prolactin presents important size heterogeneity in terms of circulating molecular 
forms. Besides the monomer (23kDa), which predominates in healthy subjects 

as well as in patients with prolactinoma, high molecular forms are also present in low 
concentrations (1). These high molecular forms include 50 kDa dimers (big prolactin) 
and also forms with even larger molecular weights (MW>150 kDa), known as big-big 
or macroprolactin. According to our current knowledge, the biological action of pro-
lactin is almost exclusively associated with the monomeric form (2). Most of macrop-
rolactin is related to the presence of endogenous anti-prolactin antibodies that, acting 
like a binding protein, prolong the half-life and block receptor binding (3).

The practical implication of these facts stems from the observation that in some 
individuals macroprolactin is the main circulating form, and routine assays for prolac-
tin do not distinguish between the different size forms. This phenomenon can lead to 
misdiagnosis, with important clinical implications, and have been reported by several 
authors to be present in more than 15% of the patients with hyperprolactinemia (4).

Based on cumulative experience it is considered that best practice involves the 
screening for macroprolactinemia in all samples with hyperprolactinemia. The gold 
standard to define the presence of macroprolactinemia is gel filtration chromatogra-
phy, but due to the expertise and costs involved, more simple alternatives have been 
developed, with polyethylene glycol (PEG) precipitation being the most used. The 
technique consists of measurement of prolactin in a serum sample and, when hyper-
prolactinemia is present, the sample is submitted to precipitation with PEG solution 
and the measurement is repeated in the supernatant that contains almost exclusively 
monomeric prolactin (5).

Experience with screening of samples with hyperprolactinemia points to the con-
clusion that the best way to describe normal reference ranges for prolactin may be 
its definition in terms of monomeric values, based on PEG precipitation (6). One 
additional reason for this position is the fact that different assays (nowadays diffe-
rent automatic platforms) recognize macroprolactin differently (7). The ideal solution 
would be to have assays that do not recognize macroprolactin, so that in the case of 
hyperprolactinemia one could trust that it represents solely monomeric hyperprolac-
tinemia. Several publications have recently described new commercial assays with low 
recognition of macroprolactin (8-10).
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Until 2009, an immunofluorometric (IFMA) as-
say (PerkinElmer, São Paulo, Brazil) that presented 
high recognition of macroprolactin and with which 
we cumulated significant experience with PEG preci-
pitation and chromatography (5,11) was used in our 
routine diagnostic laboratory. Due to sample flow op-
timization, and bearing in mind the possibility of gai-
ning access to one of the assays with low recognition of 
macroprolactin, we changed the methodology to the 
Beckman Coulter immunochemiluminometric assay 
(ICMA, Siemens Diagnostica, São Paulo, Brazil). We 
compared prolactin values obtained in 9,979 samples 
measured at our laboratory from 1st January to 31st 

March, 2008, using the IFMA, to 12,002 samples mea-
sured from 1st January to 31 st March, 2010, employing 
the ICMA. Arbitrarily assuming a cut-off point of 30 
µg/L to define hyperprolactinemia, we found 340 sam-
ples or 3.41% of all samples with hyperproplactinemia, 
in the IFMA group. They were all submitted to PEG 
precipitation and 26.2% of these samples were defined 
as macroprolactin positive (0.89% of all samples). In the 
ICMA group we found 504 (out of 12,002) samples 
with prolactin higher than 30 µg/L (4.2%) and after 
PEG precipitation 7.5% were defined as macroprolac-
tin positive (0.32% of all samples). Figure 1 depicts the 
number of samples (for IFMA and ICMA) with pro-
lactin > 30 ng/mL, and from these, the number tested 
positive for macroprolactin using the PEG method.

We have confirmed that the new assay shows lower 
cross-reactivity with macroprolactin (7.5% x 25.2%), ne-
vertheless the number of samples defined as macroprolac-
tin is still significant. The importance of excluding the pre-
sence of macroprolactin is consensual and has profound 
clinical and cost implications (12,13). Our data indicates 
the need for PEG screening for macroprolactin, even with 
the routine use of prolactin assay methods that present 
less reactivity for these large molecular weight forms.
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Figure 1. Number of samples with prolactin levels > 30 ng/mL using the 
two methods, and number of samples tested positive for macroprolactin 
using the polyethylene glycol (PEG) precipitation test (macroPrl+). Total 
prolactin measurements were 9,978 for IFMA and 12,002 for ICMA.

Macroprolactin screening


