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ABSTRACT

 Objective: To review the current literature regarding 
the prevalence of macroprolactin (macroPRL) in hyperp-
rolactinemic patients and determine recommendations for 
testing. 
 Methods: An electronic United States National 
Library of Medicine PubMed search (through October, 
2014) was conducted for search term “macroprolactin.” 
Only English-language articles were considered. 

 Results: MacroPRL is an under-recognized cause of 
elevated prolactin (PRL) and is present in approximately 
4% to 40% of hyperprolactinemic patients depending on 
the referral population. Clinical findings which could be 
due to hyperprolactinemia are the impetus for testing for 
PRL. Because of this there is significant overlap in the clin-
ical presentation of patients with true hyperprolactinemia 
and those with macroPRL, differentiation cannot always 
be made on the basis of symptoms. A lack of recognition of 
the presence of macroPRL can lead to unnecessary labora-
tory investigations, imaging, and pharmacologic or surgi-
cal treatment.
 Conclusion: Until there is a commercially available 
PRL assay that is not subject to interference by macroPRL, 
clinicians should consider the possibility of macroPRL, 
especially if the clinical presentation, imaging findings, 
and/or response to therapy reveal inconsistencies. (Endocr 
Pract. 2015;21:1427-1435)

Abbreviations:
DA = dopamine agonist; GFC = gel filtration chro-
matography, IgG = immunoglobulin G; macroPRL = 
macroprolactin; MMP3 = matrix metalloproteinase-3; 
NS = nonsignificant; PEG = polyethylene glycol; PRL 
= prolactin; RA = rheumatoid arthritis; SLE = systemic 
lupus erythematosus.

INTRODUCTION

 The human prolactin (PRL) gene encodes a 227-
amino acid (a.a.) polypeptide, which following transla-
tional cleavage of its 28-a.a. signal peptide, yields the 
main PRL 23-kDa monomer (1,2). A proportion may be 
glycosylated (25 kDa) which can facilitate aggregation of 
monomers to form “big prolactin” (10-20% of circulating 
forms), which is 50 to 60 kDa and likely is clinically silent 
(1-3). Additional larger molecular weight forms have also 
been reported due to glycosylation, aggregation, covalent, 
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and noncovalent bonding. Nevertheless, these represent a 
small proportion of circulating immunoreactive PRL (4). 
“Big big prolactin” was first described by Soong et al (5) 
as a cause of moderate hyperprolactinemia, and Jackson et 
al (6) first used the term “macroprolactinemia” to describe 
a predominance of high molecular weight forms of PRL in 
a patient without a pituitary adenoma. Additional reports 
followed describing patients with idiopathic hyperprolac-
tinemia in the absence of symptoms or a pituitary lesion 
(7,8). Lack of recognition of the presence of macroprolac-
tin (macroPRL) can lead to costly laboratory and imaging 
investigations, as well as inappropriate pharmacologic 
interventions in patients with hyperprolactinemia. It can be 
challenging for clinicians to decide which patients should 
be tested for macroPRL. 
 Our goal is to discuss the most current clinical data 
on macroPRL and the evidence for and against the clinical 
relevance of testing. A U.S. National Library of Medicine 
PubMed search through October 2014 was conducted with 
the search term “macroprolactin.” All English language 
articles were read and vetted for relevance to this docu-
ment, especially with regard to quality of experimental 
design and data analysis.

What is the Composition of MacroPRL
and How Common is it?

 MacroPRL is a large protein complex of 150 kDa or 
more as established by size-exclusion gel filtration chro-
matography (GFC). The complex is comprised of an 
immunoglobulin bound to monomeric PRL as confirmed 
by affinity chromatography using antihuman immuno-
globulin agarose or protein A sepharose (7-9). Hattori et 
al (10) confirmed that immunoglobulin G (IgG) was the 
predominant immunoglobulin subclass and that the major-
ity of the antibodies are PRL-specific rather than nonspe-
cific heterophilic antibodies, as only human PRL could dis-
place bound PRL from IgG compared with PRL from other 
species (4,11,12). MacroPRL has a slower clearance rate 
consistent with that of IgG, leading to accumulation in the 
circulation and thus, elevated immunoreactive PRL levels 
(13). In a longitudinal study, the presence of anti-PRL anti-
bodies and the macroPRL:PRL ratio were stable for up to 
17 years (12).
 In most of the literature, macroPRL is considered to 
be significant if <40% of immunoreactive PRL is mono-
meric (14). The <40% cutoff appears to be 100% sensitive 
for confirmation of macroPRL, while only 6% of samples 
with 40 to 60% monomeric PRL truly contain significant 
amounts of macroPRL by GFC (15). Using these cut-offs, 
macroPRL has been reported to be present in approxi-
mately <1 to 4% of sera in patient populations not selected 
for elevated PRL or associated symptoms (4,16,17). From 
10,737 consecutive samples, Bjoro et al (17) noted that 
approximately 1.5% had macroPRL. Hattori et al (4) 
tested sera for hepatitis B from 1,330 presumably healthy 

hospital workers and found that 3.68% had macroPRL 
with normal monomeric PRL levels. In hyperprolactinemic 
patients, the reported prevalence of macroPRL ranges from 
4 to 46% depending on the assay and referral population 
(11-13,15,18). 

Does MacroPRL have Biological Activity?
 Although the lack of symptoms in some patients with 
elevated macroPRL endorse that it is not biologically active 
in vivo, early cell culture experiments demonstrated bioac-
tivity using the lymphoma Nb2 cell line, which expresses 
the rat PRL receptor and has a proliferative response to PRL 
(7,19). One interpretation put forward for this dichotomy is 
that, in vivo, the large macroPRL complex has poor bio-
availability; it is confined to the intravascular compartment 
and is unable to pass through capillary walls to interact 
with target tissues, but it can still functionally interact with 
the cell-surface receptor in culture (7,19). However, it was 
later demonstrated that the long incubation time and dilu-
tion of serum for the Nb2 bioassay may have allowed for 
dissociation of PRL from the IgG, and the receptor activity 
was likely secondary to the released monomeric PRL (20). 
An additional flaw of the Nb2 proliferation assay may be 
that the rat PRL receptor appears to be more permissive for 
activation by macroPRL compared with the human recep-
tor (21). Later experiments that employed a breast cancer 
cell line (T47D) expressing the endogenous human PRL 
receptor demonstrated that intact macroPRL lacked bio-
activity as measured by phosphorylation of downstream 
signal transducer and activator of transcription (STAT) 5, 
while dissociated PRL was fully active (22). Therefore, the 
bound IgG molecule appears to block PRL action at the 
human receptor. Activation of the cell-surface receptor is 
initiated by binding of PRL, with subsequent interaction of 
the bound PRL molecule with a second receptor to form a 
homodimer with the bound ligand (1). Anti-PRL antibod-
ies from patient sera have been shown to recognize epi-
topes located at both the carboxy- and amino-termini of 
PRL, which could interfere with these PRL receptor bind-
ing sites and/or receptor dimerization (22). It is thus likely 
that macroPRL leads to both decreased bioavailability and 
diminished bioactivity.

Why do Anti-PRL Antibodies Form?
 The mechanisms that promote anti-PRL antibody 
production and macroPRL formation require clarifica-
tion. We have not found evidence among available cohort 
studies, which would support that elevation of circulating 
PRL, such as from drug-induced hyperprolactinemia or a 
prolactinoma, promotes the formation of antibodies and 
macroPRL. 
 One hypothesis is that inappropriately phosphorylated 
PRL results in antigen stimulation. In the pituitary, PRL is 
phosphorylated at serines 163 and 195, while circulating 
PRL is only phosphorylated at serine 195. Some patients 
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who have macroPRL also have a higher predominance of 
circulating serine 163 phosphorylated PRL, which is more 
acidic and may not be recognized as a self-antigen (10). 
This phosphorylated PRL can cause anti-PRL antibody 
development in a rat model (23). The mechanism by which 
inappropriately phosphorylated PRL escapes from the 
gland is not clear, although it has been speculated to involve 
pituitary inflammation, such as with a mild hypophysitis, 
leading to unregulated pituitary release of phosphorylated 
PRL. 
 The same research group has examined a role for 
matrix metalloproteinase-3 (MMP3) in rheumatoid arthri-
tis (RA) patients, although the applicability to the gen-
eral population is unclear (24). They noted that the pres-
ence of macroPRL in RA patients showed an association 
with elevated serum MMP3, a marker of disease activ-
ity. MacroPRL was present in nearly 10% of RA patients 
with elevated MMP-3 but in only 2.6% of those with nor-
mal MMP-3 levels (24). In vitro, PRL can be cleaved by 
MMP-3 into smaller molecular weight vasoinhibins, which 
inhibit endothelial cell proliferation and angiogenesis, and 
the investigators speculated that PRL digestion by MMP-3 
may expose new epitopes to induce antibody formation 
(24).

Are Specific Patient Populations 
More Prone to Forming MacroPRL?

 Because anti-PRL antibodies can be responsible for 
macroPRL, the association with autoimmune disease has 
been studied. Case reports have described the presence of 
macroPRL in association with autoimmune thyroid disease 
(6,25). However, a significant association has not been 
borne out in larger patient cohorts. In regularly menstruat-
ing, euthyroid females with a diagnosis of thyroid disease 
who were positive for 1 or more antithyroid antibodies, 4 
of 96 had macroPRL, similar to females with nontoxic goi-
ter and negative antithyroid antibodies (5 of 86) (26). In a 
macroprolactinemic cohort, 14% of patients were positive 
for antithyroperoxidase antibodies compared with 15% of 
patients with true hyperprolactinemia (25). Kavanaugh-
Wright et al (27) also found no increased prevalence of 
macroPRL in the presence of antithyroperoxidase or anti-
thyroglobulin antibodies. 
 The association with other autoimmune diseases has 
also been examined. As discussed above, macroPRL was 
studied in a RA population (24). However, the prevalence 
of macroPRL in RA patients was 6.3%, similar to age- and 
sex-matched controls (6%) but higher than young controls 
(2.3%), suggesting that macroPRL prevalence increases 
with aging (24) as previously reported (4). There is a high 
prevalence of elevated PRL in patients with systemic lupus 
erythematosus (SLE) and correlates with disease activ-
ity (28). MacroPRL has also been described in hyperpro-
lactinemic SLE patients, but the prevalence has not been 
directly compared to a hyperprolactinemic population 

without SLE and the prevalence (16.6% in one study) (29) 
is similar to other hyperprolactinemic cohorts. Also, there 
is no apparent association of macroPRL with the presence 
of antinuclear antibodies or the levels of 12 inflammatory 
cytokines including interferon-γ, tumor necrosis factor-α, 
and interluekin-6 or CD5+ B cells. Thus, the investigators 
concluded that there is no increased association of mac-
roPRL with an autoimmune milieu (27). In longitudinal 
10-year follow-up, patients with macroPRL also did not 
manifest autoimmune disease (30). The prevalence of mac-
roPRL among male hyperprolactinemic patients is similar 
or lower than in females (4,31). 
 Beyond autoimmune conditions, other disease popula-
tions have been examined. The kidneys clear 25% of cir-
culating PRL, and 20 to 75% of patients with chronic renal 
insufficiency have hyperprolactinemia, but this has been 
shown to be due to elevated monomeric PRL not macro-
PRL (32). One study described an association of macro-
PRL with diabetes mellitus: of 174 patients with hyperpro-
lactinemia, 27 had diabetes and a large proportion (18/27, 
66.6%) had macroPRL, correlating with higher hemoglo-
bin A1C compared with nondiabetic patients with hyper-
prolactinemia (39.5%) (33). Additionally, the prevalence 
of macroPRL is not increased with progression of diabetic 
nephropathy through micro- and macroalbuminuria (34). 

How Do We Assay for macroPRL?
 Unfortunately, there is no commercially available 
immunologically based PRL assay free from interference 
by macroPRL, although there is wide variation in the 
degree of reactivity (35-37). Smith et al (36) tested 10 mac-
roprolactinemic patient samples and reported that immu-
noreactive PRL levels varied from over twofold to nearly 
eightfold among 9 different commercial assays when 
compared to the true monomeric PRL level by GFC. All 
assays currently in use are 2-site immunometric assays that 
rely on binding PRL by capture and detection antibodies 
that can be variably affected by the masking of PRL epit-
opes and stearic hindrance caused by anti-PRL antibodies
(Fig. 1 A). 
 GFC is the “gold standard” for separating and quan-
tifying PRL and its complexes in serum, but it is techni-
cally demanding and time-consuming and is not widely 
available for clinical use. However, GFC has been used 
extensively in the research setting for comparison with 
more convenient methods to remove the larger macro-
PRL complex from sera. Immunoglobulin affinity-based 
methods and ultrafiltration can overestimate the amount 
of monomeric PRL in serum samples (38). Olukoga and 
Kane (14) and Leslie et al (39) first validated the use of 
polyethylene glycol (PEG) precipitation (e.g., treatment 
of equal parts of serum with PEG followed by centrifuga-
tion), to remove both macroPRL and big PRL (Fig. 1 B) 
(40). Notably, this procedure also results in some loss of 
monomeric PRL (~25%) in the precipitant (38). Because 
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losses of monomeric PRL standard outside of serum are 
minimal with PEG, this suggests that the precipitation of 
monomeric PRL in patient samples is due to the “matrix 
effect” of serum. It is important to take this into consid-
eration when determining the normal range for PRL in 
patients with macroPRL, as the manufacturer’s usual refer-
ence range for PRL will not account for such losses (41). 
To our knowledge, many labs do report a post-PEG refer-
ence range for PRL. 
 Although PEG precipitation usually does not cause 
an overestimation of monomeric PRL levels (38), it was 
reported by one group (42) and was likely attributable to 
the particular PRL assay used. The precipitation procedure 
is not automated, lending itself to variability (14). There 
are also rare examples where PEG has led to false-nega-
tive or false-positive tests. For example, elevated gamma 
globulin levels can cause increased precipitation of mono-
meric PRL and thus a false-positive result for macroPRL 
(2). Also, IgA containing macroPRL (rather than IgG) may 
not be precipitated as efficiently, leading to a false-negative 
result (43). Despite these shortcomings, PEG precipitation 
is currently the most cost-effective and practical method 

for removing macroPRL and quantifying monomeric PRL 
after PEG precipitation and correlates best with GFC data 
(38). For this reason, it has been widely adopted by many 
reference clinical laboratories.

Can MacroPRL Coexist with 
True Hyperprolactinemia?

 There can be coexistence of macroPRL with elevated 
monomeric PRL post-PEG precipitation, and these patients 
may have a pathologic reason (e.g., pituitary lesion) for 
elevated PRL. In females with menstrual disturbance and 
documented macroPRL, 59% had concomitant elevation 
of monomeric PRL after precipitation (44). Importantly, 
36% of such patients had a pituitary abnormality on mag-
netic resonance imaging (MRI) compared with only 4% 
in the normoprolactinemic group after PEG precipitation 
(44). Therefore, to meet the criteria of benign macropro-
lactinemia, the clinician must take into account more than 
60% precipitation of immunoreactive PRL and normal-
ization of the remaining monomeric PRL to the reference 
range.

Fig. 1. A, Prolactin complexed as macroprolactin is still able to interact with the capture 
antibody of immunometric assays and is detected by the detection antibody. There is wide 
variability among assays for detection of complexed prolactin dependent on steric hindrance 
of and/or obscuration of the target epitope for the detection antibody. B, Illustration of PEG 
precipitation of macroprolactin forms. PEG = polyethylene glycol.
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Can We Predict Which Patients are More Likely 
to Have MacroPRL on a Clinical Basis?

 The justification for testing macroPRL is more clear 
if a hyperprolactinemic patient is asymptomatic and the 
results will affect management. However, difficulty arises 
when the initial PRL measurement is spurred by a presen-
tation that could be consistent with hyperprolactinemia, 
such as galactorrhea, oligo- or amenorrhea, and infertility 
in females and decreased testosterone, decreased libido, 
and sexual dysfunction in males. Certainly, a proportion of 
these patients will have macroPRL. With nonspecific clini-
cal features than can be ascribed to other causes, it can be 
challenging to predict which patients may have macroPRL 
based on their symptoms. This is borne out by studies of 

macroPRL cohorts where there can be significant overlap 
in the prevalence of hyperprolactinemic symptoms and 
macroPRL (Table 1). However, one caveat is that many 
studies did not confirm that patients with macroPRL also 
had normal monomeric PRL. 
 In 1992, Leite et al (19) first noted the high prevalence 
of galactorrhea and/or menstrual irregularity in patients 
(7 of 11) with macroPRL. On a larger scale, 2 key pub-
lications from investigators in Ireland, where universal 
macroPRL testing is performed, compared the frequency 
of hyperprolactinemic symptoms or signs in patients with 
macroPRL (31,45). Oligo- or amenorrhea and galactor-
rhea were the most frequently reported symptoms for both 
PRL and macroPRL groups. Infertility and headache were 

Table 1
Clinical Features of Patients with Macroprolactinemia Compared to True Hyperprolactinemia

N, Hyper-
prolactinemia

% with Macro-
prolactin

Normalized
monomeric 
prolactin 
noted?

Menstrual 
disturbance Infertility Galactorrhea Headache Other

% Prevalence for macroprolactinemia (vs. true hyperprolactinemia)

Leslie 
(39), 2001 
(Northern 
Ireland)

1,225 26e NR 24f 13f 2f 11f Microadenoma in 
7.2%f 

Hauache 
(18), 2002

(Brazil)
113 46 NR 36f 7f 25f 11f

Asymptomatic
46% (vs. 10%)

Pituitary adenoma
11% (vs. 75%)

Strachan 
(42), 2003
(Scotland)

227 52e NR 20f 11f 14f NR Pituitary adenoma in 
17%f 

Vallette-
Kasic (53), 

2002
(France)

1,106 10 NR 39 (vs. 49)a 32 (vs. 30) 46 (vs. 66)a NR Pituitary lesion
22% (vs. 31%)

Suliman 
(45), 2003
(Ireland)d

110 21 Y 57 (vs. 89)a 28 (vs. 8) 29 (vs. 63)a 10 (vs. 8)
Higher estradiola, LHa

Pituitary lesion 
15% (vs. 34%)

Gibney (31), 
2005

(Ireland)d

2,089 22 Y 59 (vs. 73)a 22 (vs. 7) 22 (vs. 54)a 5 (vs. 7)
Higher estradiola, LHa

Microadenoma 
18% (vs. 41%)

Isik (47), 
2012

(Turkey)

337 26 NR 12 (vs. 29)b 

36 (vs. 54)c
5 (vs. 11) 39 (vs. 57)a 10 (vs. 20)

Asymptomatic 
femalesa

32% (vs. 11%)
Higher LHa

Abnormal imaginga

66% (vs. 81%)
Erectile dysfunction

50% (vs. 72%)
Male infertility
0% (vs. 16%)

Abbreviations: LH = luteinizing hormone; NR = not reported.
a Statistically different between macroPRL vs true hyperprolactinemia, P<0.05
b Amenorrhea only
c Oligomenorrhea/irregular menses
d Possible overlapping study populations
e Analyzed symptoms of a subset of macroPRL patients with available clinical records
f No comparison to a true hyperprolactinemia cohort
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prominent complaints in both groups. From hormonal 
analysis, follicle-stimulating hormone (FSH) levels were 
similar between the 2 groups, but luteinizing hormone 
(LH) and estradiol were higher in the macroPRL group, 
consistent with diminished bioactivity of macroPRL. Also, 
87% of macroPRL patients who were treated with dopa-
mine agonists (DAs) displayed a mean PRL reduction into 
the normal range. Nevertheless, only 1 of 8 macroPRL 
patients with menstrual irregularity responded to DAs with 
restoration of menstrual frequency compared to 19 of 23 
in the true hyperprolactinemic cohort. As some patients 
with macroPRL report improvement of galactorrhea, the 
authors reason that normoprolactinemic galactorrhea may 
also respond to DAs (45).
 Even with abnormal pituitary imaging, measurement 
of macroPRL may be considered if the patient is hyperpro-
lactinemic. Although the prevalence of macroPRL has not 
been reported in cohorts of consecutive patients referred 
for assessment due to an incidental pituitary lesion, the 
prevalence of macroPRL in this population can likely be 
extrapolated from our current knowledge of the preva-
lence of pituitary adenomas and macroPRL in hyperpro-
lactinemic patients. In the cohort from Ireland, 15% had 
an abnormality noted (microadenomas) compared to 34% 
(micro- and macroadenomas) of hyperprolactinemic sub-
jects (45). Strachan et al (42) reported abnormal imaging in 
19% of patients with macroPRL. For both of these studies, 
the microadenoma prevalence in the macroPRL patients 
could be considered congruent with what has been reported 
in the general population (46). However, other investiga-
tors have reported a much higher prevalence. Isik et al (47) 
examined a cohort of 337 consecutive hyperprolactinemia 
patients and noted that macroPRL was present in 26.1%. 
Notably, 65.9% of macroPRL patients still had abnormal 
MRI findings (54.5% had microadenomas, 6.8% macroad-
enomas, and 4.5% empty sella), although this was lower 
than the frequency of abnormal imaging in the PRL cohort 
(81.1%, P = .02). They do not indicate if all patients with 
macroPRL had normal monomeric PRL but the mean value 
for the cohort (including males and females) post-PEG pre-
cipitation was 17.0 ± 15.6 ng/mL.
 Is there a level of PRL above which we can confidently 
rule out the presence of macroPRL? McCudden et al (48) 
noted that there were no macroprolactinemic patients in 
their study with a pre-PEG PRL >85 ng/mL, and they sug-
gested that there is a low likelihood of macroPRL above 
this threshold. In most reports, the levels of PRL pre-PEG 
in macroPRL patients are moderate, in the 50 to 100 ng/mL 
range, with some approaching 150 ng/mL (18,31,42,49). In 
the study by Beda-Maluga et al (41), the majority of mac-
roprolactinemic patients with total PRL levels >100 ng/mL 
also had hyperprolactinemia post-PEG recovery and would 
have been investigated and treated as such. However, in 
most cohorts of hyperprolactinemic patients, the median 
and mean immunoreactive PRL values are not significantly 

different when comparing those with true hyperprolac-
tinemia and macroprolactinemia (18,31,49). It is also 
important to remember that in one of the earliest reports of 
macroPRL by Jackson et al (6), the immunoreactive PRL 
levels were 350 to 400 ng/mL, with only 2% monomeric 
PRL as determined by GFC.
 Overall, from the available published data, it can be 
challenging to determine who should be tested for mac-
roPRL. Certainly, the lack of symptoms and/or imaging 
findings should alert the clinician to the possibility, which 
should prompt testing for macroPRL. However, as indi-
cated earlier, quantifying the remaining monomeric PRL 
fraction should also be considered to be confident that the 
2 conditions do not coexist.

Does Universal Testing for 
MacroPRL Reduce Overall Cost?

 Unfortunately, there is a paucity of published data 
on the effects of health care utilization with universal 
testing for macroPRL in hyperprolactinemic patients. In 
the study from Ireland (31), there were increased labora-
tory costs associated with universal macroPRL screening 
(+27%), but this was offset by decreased costs of imaging 
(by –15%) and DA treatment (by –17%). De Soarez et al 
(50) from Brazil also examined the direct medical costs of 
testing, imaging, and treatment when macroprolactinemia 
is diagnosed. From a database of 1,793 patients with ele-
vated PRL tested over a 3-year period, 36.5% were identi-
fied as having macroPRL. There were similar frequencies 
of imaging (6.5% PRL versus 5.6% macroPRL) and pre-
scription of DAs (4.0% vs. 2.6%), although these values 
seem unexpectedly low for the hyperprolactinemia cohort. 
The incremental cost was 25% higher for the hyperprolac-
tinemia group, but overall the authors were surprised by 
the number and costs of investigations and the frequency 
of treatment in the macroPRL group. The factors driving 
these interventions were unclear. Thus, even with early 
evidence of macroPRL, clinical practice did not differ and 
health care utilization and costs were not decreased by the 
expected margin. 

Where Does This Leave Us?
 Most current guidelines advocate for a case-finding 
approach, rather than universal testing for macroPRL. 
Asymptomatic, eugonadal patients without a macroad-
enoma are often observed without DA therapy, and dem-
onstration of macroprolactinemia may not influence clini-
cal management. However, the Endocrine Society (51) 
suggests that testing should be undertaken in all asymp-
tomatic patients. The Pituitary Society (52) recommends 
assaying for macroPRL in a hyperprolactinemic patient 
who has moderately elevated levels (25 to 150 ng/mL) and 
“atypical” symptoms, an example of which is “headaches 
and diminished libido in the presence of regular menses.” 
However, investigators who have reported on macroPRL 
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prevalence and the overlap in clinical presentation with 
hyperprolactinemia tend to advocate for routine testing 
in all hyperprolactinemic patients (2,13,15,45). Universal 
screening for macroPRL in hyperprolactinemic patients 
has been more widely adopted in the United Kingdom, 
Ireland, and Europe compared to North America (2). 
 Barring universal testing, there can be additional clini-
cal clues to improve case-finding for macroPRL beyond 
an asymptomatic patient; some of these atypical presenta-
tions are suggested in Figure 2. Because PRL inhibits the 
pulsatile secretion of gonadotropin-releasing hormone, the 
presence of appropriate gonadotropin (e.g., LH) and/or 
sex hormone levels can be an important clue to the diag-
nosis of macroPRL (31,45,47). In the studies summarized 
in Table 1, the prevalence of galactorrhea was lower for 
macroPRL (31,45,47,53), so that a female presenting with 
menstrual irregularity but without galactorrhea may also 
be a candidate for testing (Fig. 2). Although a true associa-
tion with autoimmune disease has been difficult to confirm, 

macroPRL may be considered when combined with an 
atypical clinical picture, as discussed above. Although a 
subset of macroPRL patients has been shown by some to 
respond to DAs, apparent DA resistance, such as lack of 
reduction or normalization of PRL, could also be an indica-
tion for macroPRL testing.

CONCLUSION

 A significant proportion of patients with immunoreac-
tive hyperprolactinemia may have elevated macroPRL. It 
can sometimes be challenging to identify patients who are 
candidates for macroPRL testing. However, it is important 
to appreciate the implications of the diagnosis of macro-
PRL on health care utilization, laboratory testing, imag-
ing, and unnecessary medical or surgical treatment. In 
some practices and health care systems, universal testing 
of all hyperprolactinemic patients is the norm. Until PRL 
assays can reliably exclude macroPRL, clinicians should 

Fig. 2. Algorithm for consideration of macroprolactin testing in hyperprolactinemic patients. Prior 
to PEG precipitation, the majority of patients with macroprolactinemia will have prolactin values in 
the 25 to 150 ng/mL range (18,31,42,49). PEG = polyethylene glycol.
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be aware of the potential for its interference. Also, we must 
emphasize the need to exclude monomeric PRL elevation 
in patients with macroPRL as the former may require addi-
tional investigations and treatment.
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