
ew

Open Access |  Page 90 |

Vol 5 | Issue 1 | Pages 90-96

Copyright: © 2023 Boli AO, et al. This is an open-access article distributed under the terms of 
the Creative Commons Attribution License, which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original author and source are credited.

Annals of Endocrinology and Metabolism
ISSN: 2643-6477

SCHOLARS.DIRECT

DOI: 10.36959/433/572

Relevance and Therapeutic Implication of 
Macroprolactinemia Detection Using PEG 6000 in 
Women of Childbearing-Age with Hyperprolactinemia: 
Experience of a Tertiary Hospital
Anne Ongmeb Boli1,2, Martine Claude Etoa Etoga1,3*, Francine Mekobe Mendane3, Charly 
Feutseu4, Eloumba Mbono Samba1,3, Amazia Falmata2, Arnaud Manga Ndi1,2, Jean-Claude 
Katte1, Mesmin Dehayem1,3, Vicky Jocelyn Ama Moor3,5, Jean Claude Mbanya1,3,4 and 
Eugène Sobngwi1,3,4

1National Obesity Center, Endocrinology and Metabolic Disease Unit, Yaoundé Central Hospital, Cameroon,
2Post-Doctoral School of Life, Health and Environmental Sciences, Faculty of Medicine and Biomedical Sciences, 
University of Yaoundé 1, Cameroon
3Department of Internal Medicine and Specialties, Faculty of Medicine and Biomedical Sciences, University of Yaoundé 1, 
Cameroon
4Laboratory for Molecular Medicine and Metabolism, Biotechnology Centre, University of Yaoundé 1, Yaoundé, 
Cameroon
5Yaoundé University Hospital Centre, Yaoundé, Cameroon

Research Article

Abstract
Introduction: Macroprolactin (MacroPRL), a variant of human prolactin, may interfere with hormonal assay and falsely 
increase serum prolactin levels. Therefore, failure to identify macroprolactinemia can lead to inappropriate investigations 
and treatment in women already susceptible to anxiety and stress. We aimed to identify macroprolactinemia among 
women of childbearing age with hyperprolactinemia.

Materials and methods: We conducted a cross-sectional study in a tertiary care setting at the endocrine unit. Study 
participants were recruited from both endocrine and gynecological outpatient consultation services. They were women 
of childbearing age (18 to 49 years) consulting for signs and symptoms of gonadal dysfunction or hyperprolactinemia 
(PRL > 25 ng/ml). Total prolactin was measured using a Human direct ELISA method. Polyethylene glycol 6000 (PEG 6000) 
precipitation was used to detect macroprolactin.

Results: We enrolled 33 women with a mean age of 31 ± 7 years (range 21-48). Twenty-seven (81.8%) participants were 
symptomatic, and the majority, 23/27 (69.7%) reported having galactorrhea, and 21 (63.4%) women reported having 
an irregular menstrual cycle. The median pre-precipitation prolactinemia reduced significantly after PEG precipitation 
from 61.2 (IQR: 33.2-115.9) ng/ml to 33.8 (IQR: 17.9-70.5) ng/ml, p < 0.001. After PEG precipitation 5 participants had 
a serum prolactin recovery rate below 60%, and therefore a prevalence of macroprolactinemia at 15.2%. Four out of 
five (80%) women with macroprolactinemia presented with symptoms which were (Amenorrhea, oligomenorrhea and 
galactorrhea).

Conclusion: PEG 6000 permitted the detection of macroprolactinemia in women of childbearing age with 
hyperprolactinemia who otherwise would have been subjected to unnecessary medical investigations and treatment. 
Also, most of those with macroprolactin were symptomatic contrary to previous postulates.
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Clinical and biological sample collection
We provided all the information related to decision 

making as well as additional concerns on a consent and 
information forms. After this, we obtained, written informed 
consent from each individual who accepted to participate in 
the study. The participants were interviewed on the basis 
of a pre-established questionnaire. The clinical evaluation 
included: anthropometric parameters, vital parameters, 
gynecologic and pharmacologic history, medical history and 
breast examination. After clinical examination, we collected 
five milliliters of venous blood sample in a dry tube after 
ensuring asepsis. The patient sample was left to clot at room 
temperature and then centrifuged at 1500 revolutions/
minute for 10 minutes and the resulting serum was collected 
and stored at -20 °C for prolactin and macroprolactin assay.

Prolactin assay
Prolactin was measured from serum samples through 

the direct ELISA method using reagents supplied by Human 
GERMANY (HUMAN ELISA test for quantitative determination 
of prolactin KIT® REF 53030 pack 21002) according to 
manufacturer’s procedure. Reagents for the assay are ready- 
to- use and pre-dispensed in the sealed reagent strips. All of 
the assay steps were performed manually by the investigator.

Macroprolactin measurement
Macroprolactin was measured following precipitation 

with 25% polyethylene glycol 6000 [9]) (Polyethylenglykol 
6000, ROTIPURAN® Ph.Eur. Carl Roth GmbH+ Co. KG- 
Schoemperlenstr. 3-5-D-76185 Kans).

Procedure of PEG precipitation
Four hundred microliters (400 µl) of 25% PEG solution was 

added to 400 µl of patient serum at room temperature. After 
mixing and stabilizing at room temperature for 30 minutes, 
this tube was centrifuged at 1800 revolutions per minute 
for 30 minutes, at 20 °C and then the supernatant isolated 
for PRL analysis as previously described. After correction for 
dilution, the results were compared with those obtained 
from unprecipitated serum. The PRL recovery rate (RR) was 
calculated using the formula:

( ) ( )
2*PRL level post- PEG Precipitation Recovery rate RR%  = *100

PRL level pre- PEG Precipitation 

Prolactin recovery rate less than 60% was considered 
as a significant level macroprolactin while recovery rate 

Introduction
Prolactin (PRL) is a single-chain protein synthesized and 

released by lactotroph cells of the anterior pituitary gland [1]. 
Its secretion is regulated by dopamine which has an inhibitory 
effect on lactotroph cells [1]. When prolactin secretion 
increases in the absence of pregnancy, clinical symptoms such 
as galactorrhoea and irregular menstrual cycles may occur. 
These menstrual abnormalities include spaniomenorrhoea 
and amenorrhoea which may contribute to infertility. 
Hyperprolactinemia is a well-recognized hormonal etiology of 
infertility amongst women of childbearing age. It affects 30-
40% of infertile women and 15-20% of women with menstrual 
disorders [2]. Impairment of gonadal function and ultimately, 
infertility result from suppression of the pulsatile secretion 
of gonadotrophins [3]. The majority of prolactin molecules 
present as monomers which are biologically active but these 
may also exist as macromolecules (macro PRL) known as big 
and big-big prolactin which may interfere with laboratory 
measurements of the protein [4]. According to Vilaret, et al. 
in 2019, two Brazilian series reported macro PRL as being the 
third cause of non-physiological hyperprolactinemia after 
drugs and pituitary adenomas [5]. All three forms of prolactin 
are indistinguishable by routine laboratory assays.

Prolactin is measured in the biochemistry laboratory using 
immunometric methods on patient serum. The gold standard 
method to distinguish macroprolactin (big and big big forms) 
from the monomeric form is gel-filtration chromatography 
which is an expensive and time-consuming process [6]. 
Polyethylene glycol (PEG) has been used as a rapid and less 
costly method to screen for macroprolactinemia during 
routine analysis in clinical laboratories and research settings 
[7]. The presence of macro PRL may interfere with hormonal 
assay and falsely increase prolactin values [1]. As a result, 
misdiagnosis, unnecessary investigation and inappropriate 
treatments can be prescribed to these women who are 
already susceptible to anxiety and stress related to infertility.

Considering the psychological and financial impact 
these diagnostic errors may have on patient management 
and prognosis, we sought to determine the prevalence and 
effect of macroprolactinemia among Cameroonian women 
of childbearing age who present with signs of gonadal 
dysfunction using the PEG precipitation method which is an 
affordable and easily reproducible method used in clinical 
biology laboratories.

Materials and Methods

Study design, setting and population
We undertook a cross-sectional study at the endocrine 

unit of the Yaoundé Central Hospital, a tertiary hospital 
in Cameroon over 12 months (June 2020 to June 2021). 
Our study participants were drawn from outpatient 
consultations in the endocrinology unit of the hospital 
above. This included all consecutive women of childbearing 
age (18 to 49 years) consulting for gonadal dysfunction 
(galactorrhoea, spaniomenorrhoea and/or amenorrhoea) or 
hyperprolactinemia (PRL > 25 ng/ml) [8]). Pregnant or nursing 
mothers were not included in the study.
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Results
During the study period, 77 women were eligible for 

participation in our study. We did not include 41 due to 
normal serum prolactin and failure to give their informed 
consent. We later excluded 3 participants due to incomplete 
data giving a final participant number of 33 participants. The 
results that will follow are those of the 33 participants who 
completed the study (Figure 1).

Clinical characteristics of the study population
Overall, the women of our study population had a mean 

age of 31.7 ± 6.9 years (range 21-48). The majority of the 
participants reported symptoms of hyperprolactinemia. 
As regards symptoms the women reported, 23(69.7%) had 
galactorrhea while 6(18.2%) did not have any symptoms. 
Other symptoms reported were spaniomenorrhea, 
amenorrhea and infertility (Figure 2).

Basal prolactinemia, post-PEG prolactinemia and 
prolactin recovery rate

Median pre-PEG precipitation prolactinemia was 61.2 
(IQR: 33.2-115.9) ng/ml. After PEG-precipitation, prolactin 

equal to or above 60% indicated the non-significant level of 
macroprolactin.

Laboratory analyses were performed at the CIAB EXACT 
laboratory which is a private laboratory located in the same 
town.

Statistical analysis
Data were analyzed using SPSS software version 21.0. 

Quantitative variables were reported as means and standard 
deviations or median and interquartile range depending on 
the distribution of data. Whereas, qualitative variables were 
expressed in terms of frequencies and proportions. The 
results of prolactin analysis were expressed as percentage of 
PRL recovery after precipitation.

Ethical consideration
The research protocol was submitted to the Regional 

Ethics Committee of human research of the Center region 
(clearance number 1591/CRERSHC/2020). Our study was 
carried out in strict accordance with the ethical principles 
of the Declaration of Helsinki. Results were disclosed to 
participants by the investigators at the end of the study.

         

Figure 1: Flow chart of participants.
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study population into two groups according to the PRL 
RR: macroprolactinemia group (RR < 60%, n = 5) and true 
hyperprolactinemia group (RR > 60%, n = 28). As shown 
in Table 1, the different hyperprolactinemia-related 
symptoms as well as clinical parameters were comparable 
between the two groups. Moreover, 4 out of the 5 women 
with macroprolactinemia presented with symptoms of 
hyperprolactinemia.

level decreased significantly (from 61.2 (IQR: 33.2-115.9) 
ng/ml to 33.8 (IQR: 17.9-70.5) ng/ml, p < 0.001) (Figure 
3). After PEG precipitation, 5 participants had a prolactin 
recovery rate below 60%, representing those with significant 
macroprolactinemia (Figure 4). Thus, the prevalence of 
macroprolactinemia in our study population was 15.2%.

In order to identify factors which could be related 
to the presence of macroprolactin, we subdivided the 

         

Figure 2: Distribution of hyperprolactinemia-related symptoms in the study population.

         

Figure 3: Prolactin levels before and after PEG precipitation.
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macroprolactinemia. These methods include polyethylene-
glycol- (PEG-) precipitation method for the screening, and 
the confirmative and qualitative examinations include gel 
chromatography (GFC), protein A/G column, and 125I-PRL 
binding studies [10] despite the fact that PEG is not highly 
specific, comparison with other methods showed that PEG 

Discussion
The aim of this study was to detect macroprolactinemia 

using PEG 6000, among a group of Cameroonian women of 
childbearing age with hyperprolactinemia. Several methods 
had been described in literature for the diagnosis of 

         

Figure 4: Prevalence of macroprolactinemia in the study population.

Table 1: Clinical characteristics, past history and symptoms of study participants with macroprolactinemia and true hyperprolactinemia.

Parameters Prolactin

Macroprolactin (%)

N = 5

Monomeric prolactin (%)

n = 28

Amenorrhea 0 2 (7.1)

Galactorrhea 4 (80) 19 (67.9)

Spaniomenorrhea 0 7 (25)

Infertility 3 (60) 17 (60.7)

No symptom 1 (20) 5 (17.9)

Irregular menstrual cycle 2 (40) 19 (67.9)

Hormonal contraception 0 2 (7.1)

Obstetrical history 4 (80) 13 (46.4)

Desire to conceive 3 (60) 17 (60.7)

Pathology of the female genital tract 0 12 (42.9)

Age (years)* 33 ± 5.15 31.5 ± 7.28

DBP(mmHg)* 82 ± 16 76 ± 6

SBP(mmHg)* 114 ± 20 110 ± 10

BMI(Kg/m2)* 25.0 ± 2.89 28.48 ± 5.6

*Data are mean ± Standard Deviation; BMI: Body Mass Index; DBP: Diastolic Blood Pressure; SBP: Systolic Blood Pressure
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Conclusion
PEG 6000 has identified macroprolactinemia in our 

studied population with a prevalence of 15.2%. This allowed 
us to avoid extensive investigations and excessive treatment 
of hyperprolactinemia. Thus, screening for macroprolactin 
should be included in the routine investigation of all 
hyperprolactinemic patients when they are asymptomatic. 
PEG appears to be cost-effective for the detection of 
macroprolactin in a low resource-setting.
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