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Background: Hyperprolactinaemia among patients on antipsychotic medications is generally
overlooked due to lack of outwardly visible symptoms, patient resistance to reporting
because the symptoms are perceived as shameful, or to clinician’s insufficient knowledge.

Aim: The study aimed to evaluate the patterns and correlates of hyperprolactinemia among
patients with schizophrenia on antipsychotic medications.

Setting: The study was conducted in a psychiatric facility in Maiduguri, Northeastern Nigeria.

Methods: A total of 209 patients with schizophrenia were evaluated through a cross-sectional
design and assayed for serum prolactin with ELISA Kits. Frequencies and percentages
were tabulated for categorical variables. Variables with significant associations with
hyperprolactinaemia on chi-square (p < 0.05) were subjected to logistic regression analysis.

Results: The prevalence of hyperprolactinaemia was 45.9% in all patients on antipsychotic
medication. The prevalence because of the use of typical and atypical antipsychotics was
51.5% and 25.0%, respectively. Hyperprolactinaemia was significantly associated with typical
antipsychotics (B = 0314, p = 0.002), high overall drug dosage (B = 2.340, p = 0.003), high-dose
typical antipsychotics (B = 3.228, p = 0.000), twice daily dosing frequency (B = 2.751, p = 0.001)
and polypharmacy (B = 1.828, p = 0.0024).

Conclusion: The findings support that patients on typical, high-dose antipsychotic medications
and polypharmacy have a high prevalence of hyperprolactinaemia. As hyperprolactinaemia is
often undetectable, screening and patient psycho-education on the significance of the signs
and symptoms of hyperprolactinaemia is required for necessary clinical intervention.

Contribution: The study provides evidence for the rational use of antipsychotic medications
in sub-Saharan Africa.
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Introduction

The hormone prolactin is secreted by the anterior pituitary gland, and its release is mainly
under the control of dopamine (prolactin inhibitory factor) in the hypothalamic-pituitary
axis and an increase in dopamine availability inhibits prolactin production, while a blockade of
dopamine (D2 receptors) leads to increased prolactin production.’” Hyperprolactinaemia is defined
as ‘fasting levels of plasma prolactin at least 2 h after waking above 20 ng/mL in men and above 25
ng/mL in women’.? Several physiologic (sleep, stress, pregnancy and lactation), pathologic (brain
diseases such as pituitary adenomas and systemic diseases such as hypothyroidism) and
pharmacologic states including psychotropic medications can result in increased plasma prolactin
levels.>** As dopamine inhibits prolactin release in the pituitary gland, antipsychotic medications
that decrease dopaminergic activity will lead to an increase in serum prolactin level.!

Hyperprolactinaemia has been observed among patients on antipsychotic medications with
greater D2 receptor binding, especially those on typical antipsychotics.>® In most cases, the
atypical antipsychotics have a lower propensity to increase prolactin levels than typical
antipsychotics with clozapine, olanzapine and quetiapine only mildly and transiently elevating
prolactin levels while risperidone and amisulpride with greater affinity to D2 receptors causing a
marked and sustained increase in serum prolactin levels.”® In addition, the tendency of
antipsychotics to elevate plasma prolactin level is dose dependent with higher doses more likely
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to result in high prolactin levels.”* Dopamine D2 receptor
occupancy by antipsychotic medications at 65% predicts
therapeutic response, while hyperprolactinaemia becomes
manifest at 72% occupancy.!

The prevalence of hyperprolactinaemia among patients with
schizophrenia on antipsychotic medications has been
estimated to range between 30% and 75%.!2%3 It is more
frequent among women than men even among drug-naive
first-episode psychosis patients, higher doses of medications,
greater severity of illness on the Positive and Negative
Symptoms Scale (PANSS) or Brief Psychiatric Rating Scale
(BPRS) and the newly initiated on antipsychotics.!#!>
Hyperprolactinaemia has also been observed to be
significantly higher in drug-naive patients than in healthy
controls.”*® Hyperprolactinaemia may be asymptomatic
in some patients and the most common symptoms of
chronic hyperprolactinemia are reproductive dysfunction
(anovulatory cycles, menstrual irregularity, sub-fertility,
decreased oestrogen and testosterone production), sexual
impairment (diminished libido, erectile dysfunction,
retrograde or painful ejaculation, orgasmic dysfunction),
breast abnormalities (breast enlargement, galactorrhoea)
and bone impairment (decreased bone mineral density and
osteoporosis).'*

The only prior study on the prevalence and correlates of
hyperprolactinaemia in Nigeria was carried out in the
southern part and only explored on the relationship of
hyperprolactinaemia with medication class (typical or
atypical) and medication dosage and found that the greatest
predictor of hyperprolactinaemia was the medication
dosage.”? Even though the majority of patients with
schizophrenia in northeastern Nigeria because of their poor
socio-economic status are treated at the facility with typical
antipsychotic medications that pose a greater risk of
hyperprolactinaemia, there are no studies on the prevalence
and correlates of hyperprolactinaemia among these patients.
The study seeks to evaluate patterns of hyperprolactinaemia
among patients on typical and atypical antipsychotic
medications. Aside from adding to the existing body of
knowledge on psychopharmacology in West Africa, the
outcome of this study will help to improve the management
strategy of patients on antipsychotic medications.

Research methods and design
Study setting

The study was conducted at Federal Neuro-Psychiatric
Hospital, Maiduguri. The hospital is a tertiary centre that is
located along Baga Road. It serves as a referral centre from
neighbouring countries of Chad, Niger and Cameroun.

Study population

A total of 209 patients with schizophrenia completed the
study. The inclusion criteria were participants between
ages 18 and 65 years with an International Classification of
disease (ICD-10) diagnosis of schizophrenia who have been
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attending the clinic for at least 6 months and have given
informed consent in writing. Exclusion criteria included
pregnant and lactating women and the presence of
endocrinological disorders such as hypothyroidism, pituitary
gland disease and diabetes mellitus.

Study design and procedure

The study was cross-sectional in design. Each patient was
interviewed in a private and well-secured room to assure
privacy, confidentiality and safety and the administration of
the questionnaires took on average about 45 min to complete.
The questionnaires have been validated for use in Nigeria.

Study measures

A socio-demographic questionnaire requesting information
about the participants’ age, gender, educational status,
marital status, occupational status, type, dosage and
frequency of antipsychotic medications was administered. A
single venous blood sample was collected for serum prolactin
analysis. The severity of symptoms was measured with
PANSS and the medication adherence with Medication
Adherence Rating Scale (MARS).

Methods for serum prolactin measurements

Blood samples were taken at least 2 h after the last meal and 30
min of rest. Venous blood was extracted for centrifugation in
a glass tube, and the plasma was stored in a plastic tube at
-80°C. Prolactin concentration was assayed using the Enzyme
Immunoassay Test Kit [Microparticle enzyme immunoassay
(MEIA)] in the serum. The prolactin hormone (PRL)
AccuBind™ELISA Test kit was used to quantitatively measure
prolactin in the serum of patients with schizophrenia. The kit
is a rapid, sensitive and reliable assay for the measurement of
prolactin level based on a principle of a solid-phase enzyme-
linked immunosorbent assay.”” The normal ranges of values
are 12-19.5 and 1.8-185 in adult females and males,
respectively.” Assessments of serum prolactin levels were
performed at the Department of Chemical Pathology,
University of Maiduguri Teaching Hospital.

Positive and Negative Symptoms Scale

The PANSS is used to measure the severity of illness among
patients with schizophrenia. It is a clinician-based interview
that takes approximately 45 min to complete, rated on a 7-point
scale ranging from 1 (no symptoms) to 7 (extreme symptoms).*
The scale has 30 items with 7 items each measuring positive
and negative symptoms and 16 items measuring general
psychopathology.®® The scale has good psychometric
properties and has been previously used in Nigeria.”

Medication Adherence Rating Scale

It is a 10-item self-reporting dimensional scale designed to
measure drug-taking behaviour with a dichotomised response
option of yes orno.” It comprises both positively and negatively
worded drug-taking behaviour statements to limit social
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desirability bias. A response consistent with non-adherence is
coded as 0, while a response consistent with adherence is
coded as 1. A no response indicative of adherence is coded as 1
for questions 1-6 and 9-10 while a yes response indicative of
adherence is coded as 1 for questions 7 and 8. Items 14 assess
medication adherence behaviour, items 5-8 assess attitudes
towards taking medication and items 9-10 assess negative
medication side effects and attitude towards psychotropic
medications. Total score ranges from 0 (low) to 10 (high)
medication adherence. The scale has good internal consistency
(alpha = 0.75) and has been validated for use in Nigeria.??*

Statistical analysis

Frequencies and percentages were used for descriptive
analysis. A chi-square test was used to analyse the association
between socio-clinical factors and prolactin levels. Variables
with significant associations were subjected to binary
logistic regression analysis. All tests were two tailed with the
significance level set at 0.05. SPSS version 18 was used for
data entry and analysis.

Ethical considerations

The study was registered with the National Health Research
Ethics Committee (NHREC/06/01/2020) and ethical
approval was obtained from the Research Ethics Committee
of Federal Neuro-psychiatric Hospital Maiduguri. Patients
with written informed consent with an established diagnosis
of schizophrenia, schizoaffective disorder and delusional
disorder using ICD-10 diagnostic criteria participated in the
study (FNPH/072021/REC133). Only those who consented
in writing were interviewed. To ensure privacy, only codes
were used as means of identification.

Results

The mean prolactin level was 32.24 + 44.02. The mean
prolactin levels for typical and atypical antipsychotics were
35.17 + 45.29 and 21.26 + 37.37, respectively, and the mean
levels for males and females were 27.91 + 36.30 and 37.75 +
51.92, respectively. Close to 60% of the population were
between the ages of 25-34 and 3544 years. Males constituted
56% of the population, 70.3% were unemployed, 78.9% were
on typical antipsychotic medications and 54.1% had high
prolactin levels as presented in Table 1.

The significant differences in the frequency of
hyperprolactinaemia according to drug types are shown
in Figure 1 (3> =12.11, p = 0.033), and Table 2 shows that
none of the socio-demographic variables were associated
with hyperprolactinaemia. The clinical variables of
significance were the type of medications, dosage of
medication, number of drugs and frequency of dosing.
Hyperprolactinaemia was observed among 51.5% of those
on typical antipsychotics compared with 25% of those on
atypical antipsychotics (y* = 9.834, p = 0.002), 56.1% of
those on high medication dosage (3> = 9.080, p = 0.003)
compared with 35.3% on low dose, 61.0% of those on twice
daily dosing frequency (y* = 12.30, p = 0.000) compared
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TABLE 1: Socio-clinical characteristics of the study participants (n = 209).

Variables n % Mean
Age (years)

18-24 20 9.6
25-34 70 33.5
35-44 53 25.4
45-54 40 19.1
55-65 26 12.4
Gender

Male 117 56.0
Female 92 44.0
Occupational status

Employed 62 29.7
Unemployed 147 70.3
Duration of treatment

<1year 21 10.0
1-5 years 93 44.5
5-10 years 54 25.8
> 10 years 41 19.6
MARS

Low adherence 90 43.1
Medium adherence 92 44.0
High adherence 27 12.9
Number of drugs

1 85 40.7
2 119 56.9
3 or more 5 2.4

Dosing frequency

il 127 60.8

2 82 39.2

Drug type

Typical 165 78.9

Atypical 44 21.1

PANSS score

Normal 98 46.9

Mildly ill 73 34.9

Moderately ill 29 13.9

Severely ill 9 43

Prolactin

Normal 113 54.1

High 96 45.9

Mean prolactin level by gender

Total - - 32.24 +44.02
Males S S 27.91 +36.30
Females - - 37.75 £51.92
Mean prolactin level by medication type

Total - - 32.24 +44.02
Typical APM 35.17 £ 45.29
Atypical APM 21.26 +37.37

Typical (haloperidol + trifluoperazine + chlorpromazine), atypical (olanzapine + risperidone +
clozapine), APM (antipsychotic medication), drug categories under number of drugs
(antipsychotics, anticholinergics, mood stabilisers). MARS, Medication Adherence Rating
Scale; PANSS, Positive and Negative Symptoms Scale.

with 36.2% once-daily dosing frequency and with use of
two or more drugs (y*> = 6.896, p = 0.0032) compared with
one drug. All the significant variables subjected to logistic
regression analysis remained statistically significant
(Table 3).

Discussion

The study showed that 45.9% of patients with schizophrenia
on antipsychotic medications had hyperprolactinaemia. This
study found a higher prevalence of hyperprolactinaemia
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FIGURE 1: Frequency of hyperprolactinemia according to specific drug type
(4% = 12.11, p = 0.033).

(45.9%) than a previous report from soutrhern Nigeria, which
found a frequency of 30%. The reason for the differences
could be due to variations in sample size, patient
characteristics and treatment length, as prolactin was
measured only 8 weeks after starting antipsychotic
medications in drug naive individuals in their study.
Theprevalence of hyperprolactinaemia in this study is higher
than previous report in southern Nigeria of 30%.' This may
be because of the differences in sample size, patient
characteristics and duration of treatment, as prolactin was
assessed at only 8 weeks from the time of commencement
of antipsychotic medications in drug naive patients. In
general, hyperprolactinaemia may take between 7 and
75 days from commencing antipsychotics.®** Our findings on
the prevalence of hyperprolactinaemia are comparable to
studies carried out in China, (55.9%)" Spain, (52.4%)" Saudi
Arabia (44.3%)* and Japan, (53.8%).% This study did not find
any relationship between socio-demographic factors and
hyperprolactinaemia. While there was no statistically
significant gender difference in hyperprolactinaemia among
our study participants, females had a significantly higher
mean prolactin level than males. Many previous studies have
found a significantly higher prevalence of hyperprolactinaemia
among females than males with the differences regarded by the
ability of oestrogen to raise prolactin levels through
enhancement of lactotropic cell responsiveness to prolactin-
releasing stimuli.”? However, other studies have failed to
establish any gender differences in hyperprolactinaemia.*?*

In keeping with current literature, this study showed a
significant association between hyperprolactinaemia and
antipsychotic medications with a twofold difference in the
prevalence of hyperprolactinaemia among patients placed
on typical antipsychotics (51.5%) compared with atypical
antipsychotics (25%). Furthermore, risperidone had the
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TABLE 2: Socio-clinical correlates of hyperprolactinaemia.

Variables Normal prolactin Elevated prolactin Ve P

n % n %
Age (years)
18-24 9 45.0 11 55.0 4.852 0.303
25-34 33 47.1 37 52.9 - -
35-44 31 58.5 22 41.5 = -
45-54 22 55.0 18 45.0 - -
55-65 18 30.8 8 30.8 - -
Gender
Male 65 55.6 52 44.4 0.237 0.626
Female 48 52.2 44 47.8 - -
Occupation status
Employed 37 59.7 25 40.3 1.117 0.291
Unemployed 76 51.7 71 48.3 - -
Duration of treatment
<1year 8 38.1 13 61.9 6.282 0.099
1-5 years 51 54.8 42 45.2 - -
5-10 years 26 48.3 28 51.9 - -
> 10 years 28 55.6 13 31.7 - -
PANSS score
Normal 54 55.1 44 44.9 0.457 0.928
Mildly ill 40 54.8 33 45.2 - -
Moderately ill 14 48.3 15 51.7 - -
Severely ill 5 55.6 4 44.4 - -
Medication type
Typical 80 48.5 85 51.5 9.834 0.002*
Atypical 33 75.0 11 25.0 - -
Typical
Low dose 52 63.4 30 36.6 13.38 0.000*
High dose 29 34.9 54 65.1 - -
Atypical
Low dose 13 68.4 6 31.6 0.313 0.576
High dose 19 76.0 6 24.0 - -
Overall dosage
Low dose 66 64.7 36 353 9.080 0.003*
High dose 47 43.9 60 56.1 - -
Number of drugs
1 55 64.7 30 353 6.896 0.032*
2 55 46.2 64 53.8 - -
3 or more 3 60.0 2 40.0 - -
Dosing frequency
Once 81 63.8 46 36.2 12.30 0.000*
Twice 32 39.0 50 61.0 - -
MARS
Low adherence 9 333 18 66.7 5.586 0.061
Medium adherence 51 55.4 41 44.6 - -
High adherence 53 58.9 37 41.4 - -

*, significant association.

Note: Typical (haloperidol + Trifluoperazine + chlorpromazine), atypical (olanzapine +
risperidone + clozapine). All the antipsychotics used were converted to their chlorpromazine
equivalent dose. Typical low dose (€300 mg chlorpromazineeuivalent), typical high dose
(> 300 mg chlorpromazine equivalent), atypical low dose (< 300 mg chlorpromazine
equivalent), atypical high dose (> 300 mg chlorpromazine equivalent). MARS, Medication
Adherence Rating Scale; PANSS, Positive and Negative Symptoms Scale.

TABLE 3: Logistic regression analysis.

Variables EXP (B) P

Type of medication 0.314 0.002*
Typical dosage 3.228 0.000*
Overall dosage 2.340 0.003*
Number of drugs 1.828 0.024*
Dosing frequency 2.751 0.001*

*, significant association.
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greatest increase in prolactin levels (62.5%), followed by
haloperidol (57.3%) and least with clozapine (9.1%). The
finding is consistent with prior randomised longitudinal
double-blind clinical trials and cross-sectional studies
showing greater effects of haloperidol and risperidone on
prolactin levels than other antipsychotic medications.>**
When individuals on typical antipsychotics were categorised
into high (> 300 mg equivalent of chlorpromazine) and
low-dose, hyperprolactinaemia was almost two times
more prevalent among individuals on high-dose (p = 0.000)
than those on low dose. This is consistent with the
accumulating evidence of the antipsychotic dose-dependent
proneness for hyperprolactinaemia.”® Additionally, individuals
on twice daily dosing frequency of medication and
individuals on two or more drugs had a significantly higher
frequency of hyperprolactinaemia. These relationships may
be directly related to the drug dose. As the number of
drugs and frequency of dosing increases, there is a possibility
that the overall medication dosage increases, thereby
increasing the tendency for hyperprolactinaemia. The
finding on the relationship between number of drugs and
hyperprolactinaemia has been reported by Alosaimi et al.,”
who reported that almost half of the patients on two or
more drugs had hyperprolactinaemia compared with
patients on one drug (p = 0.03).

As with prior studies,®” the substantial variability in the
prolactin levels of the various antipsychotic medications
examined in this study demonstrates their differential D2
receptor-binding affinity. Furthermore, variability in the ratio
of D2 receptor occupancy in the pituitary gland relative to
the brain by antipsychotic medications may account for the
differences in prolactin level.” Antipsychotic medications,
especially risperidone and typical antipsychotics that poorly
cross the blood-brain barrier, caused a relatively higher ratio
of D2 receptor occupancy in the pituitary gland relative to
the brain.*"*° The antagonism of dopamine receptor reduces
the level of dopamine in the anterior pituitary, and this results
in the loss of the inhibitory effect of dopamine on prolactin in
the lactotroph cells thereby increasing the tendency for
hyperprolactinaemia.’® Therefore, antipsychotic medications
with lower potentials for hyperprolactinaemia should be
considered when prescribing an antipsychotics. Prolactin
should be measured before commencement of antipsychotic
medications; it should be measured regularly alongside
regular clinical evaluation of signs and symptoms of
hyperprolactinaemia.

The study has several strengths, namely, it is the first study
to examine the prevalence and associated risk factors of
hyperprolactinaemia in North-Eastern Nigeria in a fairly
modest sample size. The study further explored the
prevalence of hyperprolactinaemia of the commonly
available antipsychotics. Some of the limitations include its
cross-sectional nature making it difficult to establish causality
and no baseline prolactin measurement. Pituitary gland
disease and hypothyroidism were only ruled out; through
clinical evaluation and not radiologically using computed
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tomography and magnetic resonance imaging, which are the
gold standard. Symptoms of hyperprolactinaemia were not
explored; thus individuals with hyperprolactinaemia with
and without symptoms were not distinguished. The skewed
distribution of typical over atypical antipsychotics is a
limitation of this study. Another possible limitation is
that based on the low socio-economic status of the majority of
the study population, it may not be feasible to routinely
measure serum prolactin level in all patients.

Conclusion

We found a high prevalence of hyperprolactinaemia
among patients with schizophrenia on antipsychotic
medications. Therefore, measurement of serum prolactin
level should routinely be incorporated among patients placed
on antipsychotics especially those on prolactin-raising
antipsychotics, high doses of medications, polypharmacy
and more than once daily dosing of medication to optimise
adherence and improve quality of life.
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