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ABSTRACT

Background: Prolactin may paly a role in pathophysiology of psoriasis.

Material and Methods: This study included 100 patients with plaque-type psoriasis 60(60%) males and 40(40%) females.
The controls group comprised 100 healthy, age and sex matched persons. In the patients and controls groups, age ranged
from 20 to 50 years. All selected patients presented with chronic plaque psoriasis located on different sites. The duration of
disease ranged from 1 to 36 months with a mean of 13.60 + 8.03. The patients were classified as mild, moderate and severe,
according to PASI score. There were 70(70%) mild, 16(16%) moderate and 14(14%) severe. Serum prolactin levels were
measured for patients and controls by ELISA method.

Results: Prolactin levels were higher in female patients than in males. Statistical analysis revealed a positive correlation
between sex of patients and the serum levels of PRL (P value < 0.05). There was a positive correlation between PRL levels
and the severity of psoriasis (PASI score) (P value < 0.05). Study also revealed a positive correlation between the duration
of psoriasis and the serum levels of PRL (P value < 0.05).

Conclusion: Serum prolactin can be considered as marker for disease activity and duration in psoriatic patients. In addition,

prolactin seems to have a role in pathogenesis of psoriasis.

INTRODUCTION

Psoriasis is a chronic inflammatory skin disease
characterized by hyperproliferation of keratino-
cytes and accumulation of T cells in the epider-
mis and dermis of psoriatic lesions, affecting ap-
proximately 1-3% of population. Environmental,
genetic, and immunologic factors appear to play a
role in psoriasis.'

Prolactin (PRL) is a hormone synthesized and
secreted by lactotroph cells in the anterior
pituitary gland. There is also extrapituitary
hormone secretion by many cells, including
cells of the immune system. In physiological
conditions PRL is responsible for lactogenesis
and other processes associated with it. Prolactin

plays a significant role during the immune

response as a cytokine, affecting proliferation
and differentiation of many immune cells. The
biological effect of the hormone depends on
binding with the specific prolactin receptor
PRL-R, and activation of the transcription factors
of targeted genes.’

Prolactin (PRL), have an important role in
modulating the immune response.® It also has
proliferative effects on human keratinocytes, a
dominant feature of psoriasis and it is thought that
this hormone may play a role in the pathogenesis
of the disease.*

The aim of this study was to evaluate serum
prolactin level in psoriasis vulgaris patients, and
its relation to PASI score and compare it with the

age and sex matched healthy controls.
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MATERIAL AND METHODS

This comparative case-control study was con-
ducted in the department of Dermatology, Ve-
nereology and Andrology, Al-Azhar University
Hospitals in collaboration with the department of
clinical pathology over a period of 1 year from
September 2015 to September 2016. Informed
written consent was obtained from all the par-
ticipants in the study after explaining the nature
of the study to them.

One hundred patients with plaque-type psoriasis,
60 men and 40 women were enrolled in the study.
At the time of enrollment in the study, none of
the patients had received any topical or systemic
treatment for at least 4 weeks. The control group
comprised 100 healthy volunteers, 60 male and
40 female. The controls had no history of any
skin abnormalities or any chronic-debilitating
disease.

Diagnosis of psoriasis was based on clinical
findings and histopathogical studies. A complete
clinical history was taken and dermatological
examination was done for each patient to
determine the extent, duration and distribution
of the disease.

The exclusion criteria included patients who suf-
fered from prolactinoma, thyroid disease, acro-
megaly, renal failure, hepatic failure, seizures,
and central nervous system tumors. Also, preg-
nant or lactating females were excluded. Patients
on antipsychotics and antidepressants (including
dopaminergic receptor blockers and dopamine
synthesis inhibitors) were also excluded. In ad-
dition, any patient, who had used any of the fol-
lowing drugs: opioids, cimetidine, ranitidine,
verapamil, or estrogens, at or about the time of

performing the laboratory tests, was excluded.
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All patients and controls who were smokers were
also excluded from this study.

Clinical severity of psoriasis was assessed by
using the psoriasis area severity index (PASI)
score according to Naldi and Gambini,” Malkic
et al.®

A clinical scoring system is a system translating a
“clinical judgment” into a scale. PASI score was
adopted and done for all patients as an indication
of degree of severity. PASI contain 4 items:
surface area, severity of erythema (redness),
induration (thickness), and desquamation (scale)
evaluated for 4 body areas (head, trunk, and
upper and lower extremities). The four main
anatomic sites are assessed: the head (h), upper
extremities (u), trunk (t) and lower extremities
(1) roughly corresponding to 10%, 20%, 30% and
40% of body surface area, respectively.

The PASI score is calculated from: PASI=0.1
(Eh+Th+ Dh)Ah+ 0.2 (Eu+Iu+ Du)Au+ 0.3
(Et + It + Dt) At + 0.4 (El + Il + D1) Al, where
E=erythema, I=induration, D=desquamation and
A=area. E, I, and D are assessed according to a
4-point scale where 0=no symptoms, 1=slight,
2=moderate, 3= marked, and 4=very marked. A
is assigned a numerical value based on the extent
of lesions in a given anatomical site: 1 (<10%); 2
(10-29%); 3 (30-49%); 4 (50-69%); 5 (70-89%);
6 (90- 100%).

The PASI varies in steps of 0.1 units from 0.0
to 72.0. The highest score represents complete
erythroderma of the severest possible degree.
Psoriasis was graded according to the PASI
score, presenting at the time of blood collection.
The patients were divided into three groups based
on the severity of the disease as mild (PASI <3),
moderate (PASI 3.1-10) and severe (PASI >10).
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SEROLOGICAL EVALUATION

Serum sample collection and storage: Blood
samples were taken in the morning between 8.00
and 10.00 A.M from both patients and controls,
keeping in mind the circadian variation of PRL
secretion. In women, measurements were taken
in the premenstrual phase of the cycle. 5 ml of
venous blood, ws obtained from every patient
and control using a wide-bore syringe to avoid
hemolysis of the red blood corpuscles, and
was kept protected from light, allowed to clot
completely (within 30-60 minutes) at the room
temperature. Centrifugation was done at 5,000
rpm for 5-10 minutes to separate the serum.
Serum was separated and stored at -20 °C until
analyzed.

Prolactin assay was done by ELISA (Monobid
Inc. Lake Forest. Ca 92630, USA): Sample and
a biotinylated monoclonal prolactin-specific
antibody form a first complex. After addition of
a monoclonal prolactin-specific antibody labeled
with a ruthenium complex and streptavidin-
coated microparticles, a-sandwich complex is
formed and becomes bound to the solid phase
via interaction of biotin and streptavidin. Results
were determined via a calibration curve which
is instrument-specifically generated by 2-point
calibration and a master curve provided via the
reagent barcode. Reference range for PRL was
2-18 ng/ml for males and 2-29 ng/ml for females.

STATISTICAL ANALYSIS

Statistical analysis of the data was performed
by using Statistical Package for Social Sci-
ences (SPSS Version 17). Statistical signifi-
cance of the results was carried out by the
Chi-square test and the independent samples
t-test. Statistical significance was determined
at a level of P < 0.05.
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RESULTS

This study included 100 patients and 100
controls. In the patients group, there were 60
males (60%) and 40 females (40%). While,
in the control group, there were 60 males
(60%) and 40 females (40%). There was no
significant difference in sex between patients
and controls groups, the P value was found to
be >0.05 [Table 1].

In the patients and controls groups, age ranged
from 20 to 50 years, with a mean of 34.31 =
9.39 years for patients group. While, in the
control group, the mean age was 34.91 + 9.05
years. There was no significant difference in age
between patients and controls groups, the P value
was found to be > 0.05 [Table 1].

Table 1 Demographic data of patients and controls

Control Cases Chi-square
group group test

No=100 | No=100 | Xt | -

value
Female |40 (40.0%) |40 (40.0%)

Sex 11.5380.001
Male |60 (60.0%) | 60 (60.0%)
Mean+SD | 34.9149.05 | 34.31+9.39

Age| Range 20-50 20-50 |0.460*|0.646
Range | 1.6—-14.1 | 3.5-29

All selected patients presented with chronic
plaque psoriasis located on different sites. The
duration of disease ranged from 1 to 36 months
with a mean of 13.60 + 8.03 [Table 2].
According to PASI score, patients were classified
into mild, moderate and severe cases. They were
70 (70%) mild, 16 (16%) moderate and 14 (14%)
severe [Table 2], [Fig. 1].

Serum PRL levels in the patients group ranged
from 3.5 to 29 ng/ml, with a mean of 12.41 +
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Table 2 Disease duration and severity among the Prolactin Hormone By ELISA
studied patients 12.41
) Mean + SD | 13.60 + 8.03 15
Disease duration/months
Range 1-36 10 5.53
Mean=SD | 9.58+791 5
PASI Score N
Range 0.6-32 0 / /
Mild 70 (70.0%) Control group Cases group
Psoriasis Severity Moderate 16 (16.0%) Fig. 2 Diagram showing serum prolactin level in patients and con-
Severe 14 (14.0%) | trols groups.

B Mild ©Moderate ©OSevere

4%

Fig. 1 Diagram showing classification of patient according to PASI

Score.

6.05 ng/ml. In the control group, serum PRL
levels ranged from 1.6 to 14.1 ng/ml, with a
mean of 5.53 + 2.97 ng/ml. Thus, serum PRL
levels were higher in patients than in controls
and the difference was statistically significant (P
value < 0.05) [Table3], [Fig. 2].

In this study, PASI score in the patients ranged
from 0.6 to 32 with a mean value of 9.58 £ 7.91

Table 3 Comparison of serum prolactin level between patients
and control groups

Independent
Prolactin | Control Cases t-test
Hormone
No.=100 No.=100 T P-value
Mean+SD | 5.53+2.97 | 12.41+6.05
-10.204 | 0.000
Range 1.6-14.1| 3.5-29

Table 4 Relation between severity and prolactin hormone levels

[Table 2]. PRL levels were higher in severe cases
of psoriasis, than in mild and moderate cases.
Thus, there was a positive correlation between
PRL levels and the severity of psoriasis (P value
< 0.05) [Table 4, 5], [Fig. 3, 4].

The duration of disease among the patient ranged

from 1 to 36 months with a mean of 13.60 +

Frolaciin Harmon By Elisa

OO I T R T

11.51

(= N
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Fig. 3 Diagram showing correlation between severity and prolactin
hormone levels.
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Fig. 4 Scatter plot showing the correlation between prolactin hor-
mone levels and PASI score.

Prolactin Hormone Mild Moderate Severe Chi-square test
By Elisa No.= 70 No.= 16 No.=14 X/F* P-value
Mean+SD 11.51+5.64 12.96+6.72 16.24+6.09
3.849* 0.025
Range 3.7-27 3.5-26.8 7.1-29
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8.03 [Table 2]. A Statistical analysis revealed
a positive correlation between the duration of
psoriasis and the serum levels of PRL (P value <
0.05) [Table 5].

The range of age amongst the patients was found

to be 20 years to 50 years, with a mean of 34.31

Table 5 Correlation of prolactin hormone levels

with age, disease duration and PASI score

Prolactin Hormone By
ELISA
R P-value
Age 0.170 0.091
Disease duration/months 0.249* 0.012
PASI Score 0.218* 0.030
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Fig. 5 Scatter plot showing correlation between prolactin hormone
levels and duration of disease.

+ 9.39. Statistical analysis revealed a negative
correlation between age of patient and the serum
levels of PRL (P value: 0.091) [Table 5].

Regarding sex, the range of prolactin levels
among male patients was found to be 3.5 to 19.2
ng/ml with a mean of 9.79 + 4.37 ng/ml. While,
prolactin levels among female patients ranged
from 6.9 to 29 ng/ml with a mean of 16.32 +
6.13. Thus, prolactin levels were higher in female
patients than in male patient. Statistical analysis

revealed a positive correlation between sex of
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patients and the serum levels of PRL (P value <
0.05) [Table 6].

Table 6 The correlation between Prolactin levels

and sex
Prolactin Hormone By | Independent
ELISA t-test
Mean £ SD | Range | t/F* |P-value
Female | 16.32 £6.13| 6.9-29
Sex 6.216 | 0.000
Male | 9.79+4.37 [3.5-19.2
Prolactin Hormone By ELISA
16.52
=
15 9.
10
= - _,.-’f
|:I -
Fermale | hale
S

Fig. 6 Diagram showing the correlation between prolactin levels
and sex of patients.

DISCUSSION

Psoriasis is a chronic inflammatory skin disease
affecting approximately 1-3% of population.'’
The diagnosis of psoriasis is mainly based on its
clinical presentation. It is characterized by well-
defined red, scaly plaques typically located on the
scalp, knee, or elbows.® The main pathological

features of these skin lesions are keratinocyte

hyperproliferation, loss of differentiation,
inflammatory cell infiltration, and vascular
changes.”!?

Pathogenesis of psoriasis includes genetic

factors, T cells mediated immunity, several
environmental factors, such as injury, infection,
stress and drugs.'"'? In addition, it has been
reported that some hormones may also have a
role in the pathogenesis of psoriasis, due to their
effects on keratinocyte proliferation.'* '

Prolactin, is a neuropeptide hormone secreted by
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the anterior pituitary gland, it can also be produced
by extra-pituitary sites. Expression of prolactin
and prolactin receptor has been demonstrated
in several cutaneous cell population, including
keratinocytes, fibroblasts, sweat glands and
sebaceous glands.'>'® There are some reports
suggesting that prolactin may modulate skin
immune system and that it may be involved in
the pathogenesis of psoriasis.'”!®!

Psoriasis may worsen postpartum, reflecting the
physiological hyperprolactinemia associated with
lactation.? Bromocriptine, the potent dopaminer-
gic inhibitor of pituitary prolactin secretion, in-
duced remission of psoriatic lesions.?! Psoriasis
was aggravated in patients with prolactinoma.
And, on treatment with bromocriptine, the pso-
riatic lesions improved. Interestingly, the discon-
tinuation of bromocriptine resulted in a relapse of
psoriasis.?> 224
Nevertheless, in view of the recognized
increase of human serum PRL levels upon
psychoemotional stress* and the exacerbating
effect of psychological stress in patients with
psoriasis vulgaris. It would be interesting to
examine the effects of psychological stress on
pituitary PRL production correlated with clinical
features in patients with psoriasis vulgaris versus
healthy controls.?

Serum PRL levels might represent a marker of
inflammatory joint disease in patients suffering
from psoriasis vulgaris.?

This study was aimed to study the possible role
of PRL in the pathogenesis of psoriasis and its
correlation with the disease activity and duration.
Serum level of PRL was higher in psoriatic
patients than controls and the difference was
statistically significant (P < 0.05). Also, this

study revealed a positive correlation between
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serum PRL levels and PASI score. In addition,
the current study showed a positive correlation
between serum PRL level and duration of
disease. These results were consistent with
previous studies.”” These results indicate that
serum prolactin may play a role in pathogenesis
of psoriasis and can be considered as a marker
for disease activity and duration.

Inastudy performed by Dilme-carreras etal.'” that
included 20 patients of psoriasis and 20 healthy
controls, PRL levels were measured in serum
of psoriatic patients before and after treatment
with tacalcitol ointment and disease severity was
assessed by PASI in all patients. Serum levels
of PRL were found to be significantly higher
in patients than controls before treatment. They
also found that PRL levels were significantly
reduced after treatment with tacalcitol and there
was a correlation between pretreatment serum
PRL levels and PASI score.

Shalaby et al,?” carried out a study on 50 patients
of psoriasis before and after treatment with NB-
UVB. They found that, serum levels of PRL
were found to be significantly higher in patients
before treatment. They also found that PRL levels
were significantly reduced after treatment with
NB-UVB, but there was no correlation between
serum PRL levels and PASI score.

In a study of kato et al*® that included 30
patients with psoriasis before and after 4 weeks
of treatment with methotrexate for detection
of serum PRL levels by ELISA, while serum
sample were taken from controls subjects
for comparison. Serum prolactin levels were
statistically significant among patients compared
to controls, with significant decrease among
patients after treatment. A significant positive

correlation was found between serum PRL levels
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and PASI score before and after treatment.

In a study conducted by El-Khateeb et al,”®
that comprised of 15 psoriasis patients and 15
controls, PASI score was evaluated, and PRL
levels in serum were assessed. They found
that PRL levels were significantly elevated in
psoriatic lesional skin. They also noted a positive
correlation of serum PRL level between lesional
and non-lesional skin in psoriasis and between
serum and clinically normal skin in both psoriasis
and control subjects.

In 1987, one study that included 35 patients
with psoriatic arthritis refractory to conventional
therapy were treated with bromocriptine.
Significant improvement was seen in 77%, with
34% showing complete remission and 43%
with 50% improvement in articular symptoms.*°
Therapeutic trials with bromocriptine should be
carried out in psoriatic patients to explore its
effect, especially in severe cases.

It is obvious that, in previous studies outlined,
the number of cases was relatively few. So,
further studies with larger number of patients are
needed to confirm or refute each of these results.
Some authors have suggested a local source of
prolactin or a prolactin like substance that may
induce or exacerbate psoriatic lesions which
may be independent from the pituitary sources
of prolactin.’’ Moreover, fuctional PRL receptors
are detected on epidermal Kkeratinocytes,
indicating that PRL may be involved in the
hyperproliferation of keratinocytes in psoriasis.?
In a study demonstrating the synthesis and
release of prolactin from dermal fibroblasts in
vitro, a potential local source of prolactin in the
skin was suggested. It was also suggested that
decidual fibroblast cells also express prolactin.*?

Prolactin is a member of the type I cytokine
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of

involved

superfamily and shows a variety
immunoregulatory effects.”” It is
in the proliferation of lymphocytes during
immune responses.**** It enhances proliferation
of interferon-c (IFN-c) production in T cells
or NK (natural killer) cells®> and potentiates
IFN-c-induced CXC chemokine production in
keratinocytes. Which, in turn, generates abundant
infiltrates of type I T cells.!” It stimulates the
hyperproliferation of keratinocytes and induces
angiogenesis through the production of vascular
endothelial growth factor (VEGF).*® Prolactin
CCL20
keratinocytes in psoriatic lesions, which recruit
Th17 cells that release interleukin-17 (IL-17).

Prolactin and IL-17 cooperate in a positive

induces secretion from epidermal

feedback loop to increase CCL20 secretion.
This process may aggravate the Th17-mediated
inflammation in psoriatic lesions. It stimulates
by the

expression of major histocompatibility complex

antigen-presenting cells increasing
(MHC) class Il or co-stimulatory molecules,
CD40, B7-1, or B7-2.%" It acts cooperatively with
granulocyte-macrophage colony stimulating
factor (GMCSF) to promote differentiation of
peripheral blood monocytes into dendritic cells
(DCs) in vitro and to enhance the effectiveness
of antigen presentation by DCs.*® It is obvious
that prolactin may influence the pathogenesis of
psoriasis at several levels.*

Priestley et al.** in their study did not find any
significant difference in PRL and growth hormone
levels between patients and controls. Also,
Gorpelioglu et al.*! in their study estimated PRL
levels in 39 patients with psoriasis and compared
these levels with 36 control subjects. Nine
patients and five controls had slightly increased
PRL levels but below 100 ng/ml. In their study,
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they could not find any statistically significant
difference in serum PRL levels between patients
and controls. Also, their study did not reveal any
statistical correlation between the PASI score of
patients and their PRL levels. In another study
by Handjani et al.,* they measured the levels of
PRL and other hormones in blood and synovial
fluid in seven patients with arthritis of the knee
associated with psoriasis and they reported that
there were no significant differences between
patient and control groups. These findings were
not consistent with the results of the present
study. These findings can be explained by the
relatively small sample size, which means
additional studies with large number of patients
are required to confirm or refute each of these
findings.

This study found an association between serum
PRL levels and psoriasis. Also, the present study
revealed an association between PRL levels and
severity of the disease. In addition, the current
study showed an association between PRL levels
and duration of the disease. The findings of this
study lead to assumption that prolactin may serve
as a marker for disease activity and duration
in psoriatic patients. According to the results
of this study prolactin seems to have a role in
pathogenesis of psoriasis. However, studies with
large sample sizes are still necessary in order to
confirm or refute the results of this study and to
clarify the role prolactin in the etiopathogenesis
of psoriasis. Further controlled therapeutic
trials of bromocriptine should be carried out in
psoriatic patients especially in severe cases, even
if prolactin levels are normal. Further research
should be done in the future for development of
specific treatment by using of antibodies against
prolactin.
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CONCLUSION

On the basis of findings of this study, it can
be concluded that the serum prolactin can be
considered as marker for disease activity and

duration in psoriatic patients. In addition,

prolactin seems to have a role in pathogenesis of

psoriasis.
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