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Introduction

It has been established that the sera of healthy individuals contain
several forms of prolactin (PRL), including monomeric PRL of 23 kDa,
which constitutes 85% to 90% of total PRL; big PRL of (45-60 kDa),

which is a covalently bound dimer of PRL and constitutes 10% to
15%, and big-big PRL, or macroprolactin, (>100 kDa) which
accounts for a small and variable percentage of circulating 
PRL (1,2). In most cases, macroprolactin represents a large 
antigen-antibody complex and is considered biologically inactive
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Abstract
Objective: The aim of this study was to determine the prevalence of macroprolactin in patients with hyperprolactinemia in our region, and to
determine the clinical and neuroradiological features of the affected individuals. 
Materials and Methods: We used the Roche Elecsys Prolactin assay (Prolactin II) with polyethylene glycol precipitation to identify macropro-
lactin; recovery of ≤40% was considered to represent significant macroprolactinemia. Of 156 consecutive patients with hyperprolactinemia,
macroprolactin was found in ten (6.4%). Clinical records of these patients were reviewed.  
Results: Of ten patients with macroprolactinemia, two males presented with infertility and two with decreased libido and erectile dysfunction.
Females presented with menstrual dysfunction, with or without infertility. Pituitary adenomas were identified in two of seven patients who
underwent neuroimaging. Dopamine agonists were prescribed to seven patients; their symptoms were not affected by this therapy.
Conclusions: Macroprolactin is a cause of misdiagnosis and inappropriate treatment in patients with hyperprolactinemia. It is important to be aware
of the extent to which the assay system used in the measurement of prolactin may detect macroprolactin, and to have a available  
validated method to confirm its presence. This will ensure appropriate management for patients with this benign condition. Turk Jem 2008; 12: 46-9
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Özet
Amaç: Bu çal›flman›n amac›, bölgemizde hiperprolaktinemisi olan hastalardaki makroprolaktin prevalans›n› ve makroprolaktinemisi mevcut kiflilerin
klinik ve nororadyolojik özelliklerini belirlemektir.
Gereç ve Yöntemler: Roche Elecsys" prolaktin ölçüm yöntemini (prolaktin II) kullanarak, polietilen glikol çöktürmesi ile makroprolaktin ölçüldü. Yöntem
sonucunda prolaktin düzeylerinin ≤%40 toparlanmasi anlamli makroprolaktinemi olarak kabul edildi. Hiperprolaktinemisi mevcut 156 ard›fl›k hastan›n
10’ unda (%6.4) makroprolaktin tespit edildi. Bu hastalar›n klinik kay›tlar› gözden geçirildi. 
Bulgular: Makroprolaktinemisi mevcut 10 hastadan iki erkek, infertilite ile, iki erkek ise azalm›fl libido ve erektil disfonksiyon ile baflvurdular. Alt› kad›n has-
tan›n  baflvuru nedeni, infertilite ile birlikte veya infertilite olmadan adet düzensizli¤i idi. Görüntüleme gerçeklefltirilen 7 hastan›n ikisinde hipofiz adeno-
mu tespit edildi. Yedi hastaya dopamin agonisti verildi. Fakat semptomlar bu tedaviden etkilenmedi. 
Sonuç: Makroprolaktin, hiperprolaktinemili hastalarda yanl›fl tan›n›n ve uygun olmayan tedavinin önemli bir nedenidir. Prolaktin ölçümünde 
kullan›lan yöntemlerin makroprolaktini tespit edip etmedi¤inin bilinmesi ve makroprolaktinemiyi do¤rulamak için geçerli bir yöntemin bulunmas›
önemlidir. Bu durum, makroprolaktinemisi mevcut kiflilere uygun yaklafl›m›n sa¤lanmas›na ve gereksiz tedavi giriflimlerinin engellenmesine yol
açacakt›r.  Turk Jem 2008; 12: 46-9
Anahtar kelimeler: Makroprolaktin, prolaktin, hipofiz adenomu, hipofiz görüntülemesi



(2-6). Several groups have reported variable detection of macro-
prolactin by PRL immunoassays (7,8). In some individuals, most of
the circulating PRL may be in the macroprolactin form, causing
pseudohyperprolactinemia. This may be a cause of misdiagno-
sis, unnecessary investigation, and incorrect treatment (9,10). The
prevalence of macroprolactinemia in hyperprolactinemic popula-
tion varies from 10% to 46%, depending on the population studied
and the assay used for PRL measurement (11,12). The need to 
differentiate between true hyperprolactinemia, which needs treat-
ment, and the apparently benign clinical condition of macropro-
lactinemia has been recommended by several authors (10).
However, routine screening for the presence of macroprolactin
has not yet been generally implemented (13). Because of the reac-
tion of macroprolactin with most PRL assays, new assays that
react only with monomeric prolactin are needed.   
This study was undertaken to determine the prevalence of
macroprolactin in patients with hyperprolactinemia in our region,
and to determine the clinical and neuroradiological features of
affected individuals. This may help improve the accurate evaluation
of patients with hyperprolactinemia.

Materials and Methods

The study was performed in King Khalid University Hospital
(KKUH), King Saud University, Riyadh, Saudi Arabia. PRL was
measured using an electrochemiluminescence immunoassay
(Modular Analytics E170 [Elecsys module] analyzer, Roche
Diagnostics, Indianapolis, IN). The reference range was 86-324
mU/L in men and 102-496 mU/L in women; the intraassay coef-
ficient of variation (CV) and interassay CV were 0.8% and 1.8%
respectively. Approval for laboratory studies and clinical review
was obtained from the ethics committee of KKUH.  
Over a period of 12 months, from September 2006, 156 consecutive
serum samples for a cohort of outpatients with elevated PRL
(μ700 mU/L in women and μ500 mU/L in men) were subjected
to polyethylene glycol (PEG) precipitation test to detect the 
presence of macroprolactin (14). PEG precipitation has been 
validated as a technique for detection of macroprolactin with the
Elecsys PRL assay (15). A total of 200 μL of serum was added to
200 μL of a 25% solution of PEG (molecular weight 6000 kDa).

After mixing and centrifugation, the PRL concentration was mea-
sured in the supernatant. Recovery was calculated based on 
the original serum value. Recovery ≤40% was classified as 
predominantly high molecular weight form (macroprolactinemia).
Reproducibility of the PEG precipitation test was evaluated in ten
different serum samples, studied five times each, in different
assays and on different days. The intraassay and interassay 
CV of the PRL assay following PEG precipitation were 2.6% 
and 4.3% respectively. The hospital records of subjects with
macroprolactinemia were reviewed retrospectively. Data on 
presenting symptoms and drug history; total PRL and macroprolactin
concentration, neuroimaging studies, and subsequent management
and follow-up were recorded. 
Statistical analysis
Values are reported as mean±standard deviation (SD). Statistical
analysis for the comparison of PRL values were performed with
unpaired t-test. A P value <0.05 was considered statistically sig-
nificant. Data were analyzed using SPSS version 11.0 (SPSS Inc.,
Chicago, IL, USA).

Results

Demographic and laboratory data
A total of 156 subjects with hyperprolactinemia were studied;
mean age was 32.2 (range 7-72) years, and 18 were males
(11.5%). Of the 156 subjects, ten (6.4%) had a PRL recovery of ≤40%
after PEG precipitation, indicating significant macroprolactinemia. In
patients with significant macroprolactinemia, biochemical hyperpro-
lactinemia was caused entirely by macroprolactin. The mean PRL
level of those with macroprolactinemia was 760.9±185.2 mU/L
(median, 716 mU/L). These PRL levels were not significantly different
(P=0.11) from those observed in the remaining 146 patients (88.5%)
who had hyperprolactinemia with confirmed predominance of
the monomeric form (mean PRL levels of  1557.9±1587 mU/L,
median, 962 mU/L).
Clinical features, neuroimaging, and dopamine agonist 
treatment 
Table 1 shows clinical features, neuroimaging results, and presence
of dopamine agonist therapy for the ten patients with 
macroprolactinemia. None presented with galactorrhea. In
patients who underwent neuroimaging, magnetic resonance

TTaabbllee  11..  CClliinniiccaall,,  bbiioocchheemmiiccaall,,  aanndd  rraaddiioollooggiiccaall  ffeeaattuurreess  aanndd  tthheerraappyy  wwiitthh  ddooppaammiinnee  aaggoonniisstt  ((ss))  ffoorr  1100  ppaattiieennttss  wwiitthh  mmaaccrroopprroollaaccttiinneemmiiaa

Patient Presentation Basal PRL (mU/L) Post-PEG PRL (mU/L) Pituitary Imaging Therapy with 
Dopamine agonist (s)

47 M Infertility 536 209 Normal Yes

25 F Oligo/amenorrhea 1036 245 Microadenoma Yes

28 M Infertility 511 169 Not done No

33 M Decreased libido and erectile dysfunction 641 253 Normal No

28 F Infertility 849 230 Not done Yes

38 F Oligo/amenorrhea and  infertility 716 223 Normal Yes

40 F Oligo/amenorrhea and  infertility 843 206 Microadenoma Yes

52 M Decreased libido and erectile dysfunction 716 230 Not done Unknown

36 F Oligo/amenorrhea 710 198 Normal* Yes

24 F Oligo/amenorrhea 1051 254 Normal Yes

* Computed tomography scan was done.
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imaging (MRI) was done in all but one case (in which computed
tomography [CT] was performed instead). In five of six women
who received dopamine agonist therapy, there was a reduction
in the total PRL concentration. The remaining patient, who did not
respond, was taking citalopram for depression. None of the
patients has resumed normal menstrual cycle after dopamine
agonist treatment. One man with infertility received dopamine
agonist treatment, which did not affect his symptoms, and 
therapy was subsequently stopped.  

Discussion

Measurement of PRL is commonly used to evaluate patients with
reproductive disorders. Hyperprolactinemia is a common cause of
menstrual disorders and can cause infertility both in men and
women (16). Several studies have indicated that hyperprolactinemia
may be secondary to the presence of macroprolactin, which is
considered biologically inactive, a situation that may lead to
unnecessary investigations and inappropriate management. This
confusion is the result of detection of macroprolactin by the assay
system used in the measurement of PRL. Currently used 
PRL immunoassays exhibit variable degrees of reactivity with
macroprolactin. It is essential for those involved in the manage-
ment of patients with hyperprolactinemia to be aware of the extent
to which the assay system used in the measurement of PRL may
detect macroprolactin. If the assay system used showed high
reactivity with macroprolactin, an alternative procedure is needed.
The aim of this study was to determine the prevalence of 
macroprolactin in patients with hyperprolactinemia in our region
and to examine the clinical and neurological features of these
patients. In this series, which is the first from Saudi Arabia, the
prevalence of macroprolactinemia in the hyperprolactinemic
population was 6.4%, a value considerably lower than that
reported by the majority of screening studies from Europe and the
United States (6,13). The most likely explanation for this difference
is the low reactivity of the assay we used with macroprolactin
compared to other assay systems. In fact, although all commer-
cially available immunoassays used in the measurement of PRL
may detect macroprolactin, a great variability among these
assays has been reported (8). We used the Roche Elecsys
Prolactin assay (Prolactin II), which uses two monoclonal 
antibodies and has been shown to have low reactivity with most
forms of macroprolactin, as indicated in product literature.
Several studies have suggested that classical symptoms of 
hyperprolactinemia occur at lesser extent in patients with 
macroprolactinemia than in people with elevated monomeric 
PRL (11,12,17-19). In this series, however, all patients with 
macroprolactinemia presented with symptoms that could have
been caused by hyperprolactinemia. This is in agreement with
more recent reports, in which menstrual disorders, infertility, and
galactorrhea were leading presentations to the diagnosis of
macroprolactinemia (12). Our data therefore confirm that subjects
with macroprolactinemia cannot be differentiated from hyperpro-
lactinemic patients other than by measuring macroprolactin.  
In the present study, pituitary adenomas were identified in two of
seven patients with macroprolactinemia who underwent 
neuroimaging. This is higher than results found in larger series,
which reported the presence of pituitary adenomas in approxi-
mately 20% of patients who screened positive for macroprolactin
(11,20). Given the smaller sample population of this series and the
fact that about 10% to 20% of the normal adult population may
have abnormal pituitary imaging suggestive of pituitary adenoma

(21), the presence of these abnormalities is probably incidental to
the finding of macroprolactinemia, and thus it is likely that these
findings represent nonfunctioning microadenomas. However,
due to the reported association of pituitary abnormalities with
macroprolactinemia, we suggest that neuroradiological imaging
need to be done to rule out such abnormalities.  
The observation that dopamine agonist therapy was prescribed
to most patients in our series is consistent with previous retro-
spective reports. This allowed us to review how patients with
hyperprolactinemia, not then identified to have macroprolactine-
mia, were managed (9,22). In addition to the finding that this
treatment did not affect the underlying symptoms, the reduction
in PRL concentration could mislead the treating physician that
this treatment should be continued, and may delay making the
correct diagnosis. Other possible reasons for symptoms, including
polycystic ovary syndrome, drug therapy, and menopause need
to be considered. Guay et al described six men with erectile dys-
function and very high levels of measured PRL. They had normal
testosterone concentration and preserved nocturnal penile
tumescence. Gel filtration chromatography showed a predomi-
nance of macroprolactin, and the diagnosis of psychological
impotence was made. Four men had sex therapy and achieved
normal sexual function after 2-4 months of counseling (23). Their
report showed the importance of considering the diagnosis of
macroprolactinemia in patients with sexual dysfunction refracto-
ry to dopamine agonist therapy. 

Conclusions

In conclusion, macroprolactin is a cause of misdiagnosis and
inappropriate treatment in patients with hyperprolactinemia. The
present study further confirms the variability among different
immunoassays in detecting the presence of macroprolactin; it
also emphasizes the importance of understanding the interac-
tion of PRL assay systems and detection of macroprolactin. For
hyperprolactinemic sera, it is important to have an available 
validated method, such as the PEG precipitation test, to confirm
the presence of macroprolactin. This will ensure appropriate
management and follow-up for patients with this benign condition.   
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