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Introduction
Psoriasis is a chronic, inflammatory, T-cell mediated autoimmune 

disease that affects mainly skin, nails and joints. It is one of the most 
common inflammatory skin diseases, affecting 2-3% of the population. 
Psoriasis is characterized by the presence of sharply demarcated, 
red plaques with adherent silvery white scales and a tendency for 
symmetrical distribution over the body [1,2].

Prolactin is a neuropeptide secreted by the anterior pituitary and 
it has an important immunomodulating properties. Serum prolactin 
levels were shown to be increased in psoriatic patients, to be correlated 
to severity, and to decrease after treatment. Thereby, it supports the 
potential role of prolactin as a biologic marker of psoriasis [3]. Existence 
of prolactin receptors on epidermal keratinocytes provides more 
support for the hypothesis that prolactin might have some role in the 
etiogenesis of psoriasis [4]. Prolactin acts on human keratinocytes and 
enhances the production of chemokine (CXC motif) ligand (CXCL) 9, 
CXCL10 and CXCL11, which preferentially attract Th1 cell infiltration 
into psoriatic lesions [5].

IgE is one of five isotypes of human immunoglobulins [6]. It is 
involved in the pathogenesis of many allergic diseases [7]. Increased 
serum IgE concentrations have been documented in patients with 
psoriasis [8]. The possible association of serum IgE levels and psoriais 
has been reported [9]. Overproduction of IgE is usually Th2 cell 
determined [10,11]. The Th2 cytokines IL-4 and IL-13 are required 
signals for IgE synthesis. Keratinocytes do not produce IL-4 or IL-13 
but they are involved in IL-4 or IL-13 induced biological effects.

Narrow band ultraviolet-B (NB-UVB) phototherapy is a standard 
treatment for psoriasis. Its mechanism of action is incompletely 
understood and has mainly been studied in vitro and in mice. Locally, 
NB-UVB therapy reverses several pathological alterations in psoriasis: 
the number of epidermal T lymphocytes and dendritic cells decrease 
during phototherapy [12,13].
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T cell exhibit a functional shift toward less IFN- and more IL-4 
production after UVB treatment [14,15] and NB-UVB therapy reduces 
keratinocyte proliferation [13].

Aim of the Work
The aim of this study was to estimate serum prolactin and 

immunoglobulin E levels in Psoriasis Vulgaris (PV) before and after 
NB-UVB therapy and correlation with psoriasis severity.

Patients and Methods
This study was a clinic based study. Patients were from attendants 

of Department of Dermatology and Venereology at Damnhour 
National Institute. Fifty five patients were enrolled in this study, but 
5 patients were missed as they did not continue their phototherapy 
sessions. So, 50 patients were submitted to the present study during the 
period from April 2014 to December 2014. The patients were 35 males 
and 15 females. Their age was between 15 and 66 years. 

An informed consent was obtained from all patients about sample 
taking and exposure to NB- UVB phototherapy.
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Patients

Inclusion criteria: Patients diagnosed with generalized plaque type 
psoriasis vulgaris.

Exclusion criteria

1. Patients on topical or systemic therapy for psoriasis including 
steroid.

2. Patients with allergic or infectious diseases.

3. Causes of secondary hyperprolactinemia: pregnancy, lactation, 
hepatic diseases, renal diseases, endocrinopathies, psychic patients and 
alcohol intake more than 20 ml per day.

Every patient was subjected to the following 

History taking: Personal and psoriatic history as well as other skin 
diseases or drug intake. 

a- Personal history: name, age, sex, marital status, address, 
occupation, and special habits of medical importance. 

b- Psoriasis history: onset, course, duration of illness and history 
of previous or current treatment for psoriasis and date of stopping the 
drug. 

c- Past history of systemic diseases, other skin diseases and drug 
intake. 

Examination

a- Complete general examination.

b- Complete cutaneous examination: Clinical assessment of 
psoriatic lesions was done to determine the distribution, clinical 
variants, skin type (for phototherapy dosing) and the extent of the 
psoriasis.

Assessment of psoriasis area and severity index (PASI) score 
according to Naldi, Gambini and Malkic et al. [16,17]

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 (l) roughly corresponding to 10%, 20%, 30% and 40% of 
body surface area, respectively.

The PASI score is calculated from: PASI=0.1 (Eh + Ih + Dh) Ah + 
0.2 (Eu + Iu + Du) Au + 0.3 (Et + It + Dt) At + 0.4 (El + Il + Dl) 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.

Patient instructions 

All the patients were instructed to the following: 

 Stopping topical and systemic anti-psoriatic therapies for at least 
one month before starting the study and during phototherapy.

UVB phototherapy

The whole body irradiation with NB-UVB was performed 
delivering NB-UVB in the range 310 to 315 nm with a peak of 312 nm. 
We used the Daalvin_24 lamps; both UVA and NB-UVB. Patients were 
treated 2 times a week with a starting dose according to skin photo 
type for complete 24 sessions. Efficacy of treatment was assessed by 
means of PASI score before and after NB-UVB. Dosing guidelines for 
NB-UVB was according to skin types according to Menter et al. [18].

Serological evaluation 

Serum sample collection and storage: Three blood samples were 
collected from each patient: the first was before initiation of NB-UVB 
phototherapy, the second was one month after starting phototherapy 
and the third was 3 months after NB-UVB sessions within 30 minutes 
after last exposure. Each sample was 5 ml venous blood, obtained from 
every patient using a wide-pore syringe to avoid hemolysis of the red 
blood corpuscles and 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 (electro-chemiluminescence immunoassay 
''ECLIA'' Sandwich technique): 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. 

IgE assay (particle-enhanced immunonephlometry): Polystyrene 
particles coated with specific antibodies to human IgE are aggregated 
when mixed with samples containing human IgE. These aggregates 
scatter a beam of light passed through the sample. The intensity of the 
scattered light is proportional to the concentration of the receptive 
protein in the sample. The result is evaluated by comparison with a 
standard of known concentration.

Statistical analysis

Data were coded manually and analysis was conducted through 
SPSS program, version 16. The results were presented in tables. 
Descriptive and analytical statistical analysis was done: Quantitative 
data; mean ± standard deviation (SD) were used. Qualitative data: 
number and percentage were used. Chi square (χ2) test was used for 
comparison of qualitative data, paired student’s t-test for quantitative 
data of two samples. Analysis of variance (ANOVA) was used for 
comparison of quantitative data of more than two groups. Regression 
analysis was carried out to assess correlation between PASI score and 
PRL and IgE levels. The level of significance was taken at P<0.05.

Results
 The psoriatic patients were 50; 35 (70%) males and 15 (30%) 

females. Their age ranged from 15-68 years with a mean of 41.68 ± 
12.69 years 
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All selected patients were presented with chronic plaque psoriasis 
located in different sites. The duration of the disease ranged from 1-16 
years with a mean of 6.46 ± 3.52.

Patients were classified according to their PASI score into three 
classes mild, moderate and severe. They were 12 (24%) mild, 28 (56%) 
moderate and 10 (20%) severe before NB-UVB therapy and were 46 
(92%) mild, 3 (6%) moderate and 1 (2%) severe after NB-UVB therapy. 
The means of PASI scores were 15.58 ± 8.10 and 5.79 ± 4.18 before and 
after NB-UVB therapy, respectively. The differences between severities 
of cases and mean scores were significant before (P=0.01) and after 
(P=0.01) NB-UVB therapy (Table 1).

Table 2 showed a statistically significant difference between patients 
before and one month after NB-UVB therapy regarding prolactin 
level (P=0.01) and insignificant difference before and three months 
after NB-UVB therapy (P=0.06). Also, the table showed a statistically 
significant difference between patients before and three months after 
NB-UVB therapy regarding IgE level (P=0.0003).

Table 3 cleared a statistically insignificant correlation between 
PASI score and prolactin level before and after NB-UVB therapy versus 
a statistically significant correlation between PASI score and IgE level 
after NB-UVB therapy.

Table 4 observed statistically insignificant relation between PASI 
score before UVB and both age and sex. Also, the table showed 
statistically insignificant relation between PASI score after UVB and 
both age and sex. 

Table 5 cleared statistically insignificant relation between PASI 

score before UVB and disease duration. Also, the table showed 
statistically insignificant relation between PASI score after UVB and 
disease duration.

Table 6 observed a statistically insignificant relation between PASI 
score before UVB and prolactin levels. The table showed a statistically 
insignificant relation between PASI score after UVB and prolactin 
levels. 

Table 7 cleared statistically insignificant relation between PASI 
score before UVB and IgE levels. The table also showed statistically 
insignificant relation between PASI score after UVB and IgE levels.

Discussion
Psoriasis is a chronic inflammatory dermatosis. The pathogenesis 

of psoriasis involves a variety of genetic factors like HLA-C genes and 
environmental factors like infection, stress, food, or drugs [19].

The etiopathogenesis of psoriasis is still not fully understood. 

PASI (n=50)
χ2

t* pSeverity Before UVB After UVB
No. % No. %

Mild 12 24.0 46 92.0
Moderate 28 56.0 3 6.0
Severe 10 20.0 1 2.0 47.46 0.000

Mean ± SD 15.58 ± 8.10 5.79 ± 4.18 -7.59* 0.000

Table 1: Comparison between psoriasis area and severity index (PASI) before 
and after UVB.

Variable

Psoriasis patients (n=50)
PRL (n=50)

Before UVB 1 month after 
UVB 3 months after UVB

PRL: Mean ± SD 20.70 ± 5.50 19.45 ± 5.27 17.76 ± 5.74
Test of significance t1=-1.16, P=0.012 t2=-1.534, P=0.06

IgE (n=50)
IgE: Mean ± SD 370.14 ± 265.16 327.40 ± 239.88 218.14 ± 147.34

Test of significance t3=-0.845, P=0.2 t4=-3.543, P=0.0003

Table 2: Comparison between prolactin (PRL) and IgE before and after UVB. t1: 
Difference between PRL before UVB and one month after UVB; t2: Difference 
between PRL before UVB and three months after UVB; t3: Difference between IgE 
before UVB and one month after UVB; t4: Difference between Ige before UVB and 
three months after UVB.

rs p
 PASI vs PRL Before UVB -0.096 0.506
 PASI vs IgE Before UVB 0.255 0.074

 PASI vs PRL after 1 month UVB -0.106 0.466
 PASI vs PRL after 3 month UVB -0.038 0.793
 PASI vs IgE after 1 month UVB 0.274 0.054
 PASI vs IgE after 3 month UVB 0.360* 0.01*

Table 3: Correlation between psoriasis area and severity index (PASI) with prolactin 
(PRL) and IgE. rs: Spearman coefficient; *: Statistically significant at P<0.05.

PASI Before UVB (n=50) F test*
χ2 **

t test***
FE##

pVariables Mild 
(n=12)

Moderate 
(n=28)

Severe 
(n=10)

No. % No. % No. %
Age (years)

38.17 ± 13.86 43.04 ± 11.65 42.10 ± 14.59 F*=0.615 0.545 Mean ± SD
Sex

χ2**=0.091 0.955
 Male

 Female
8
4

66.7
33.3

20
8

71.4
28.6

7
3

70.0
30.0

Variables
PASI After UVB (n=50)

Mild 
(n=46)

Moderate 
(n=3)

Severe 
(n=1)

No. % No. % No. %
Age (years) t***=

-0.332 0.389Mean ± SD 41.89 ± 12.76 38.67 ± 16.50 41.0#

Sex
 Male 32 69.6 2 66.7 1 100.0

FE## 1.000 Female 14 30.4 1 33.3 0 0.0

Table 4: Relation between psoriasis area and severity index (PASI) score before 
UVB and demographic data. F*: F test (ANOVA); χ2**: Value for Chi2; t**: test; #: 
Excluded from the comparison; FE##: Fisher Exact test.

PASI Before UVB (n=50)
χ2

F*
t test**

pVariable Mild 
(n=12)

Moderate 
(n=28)

Severe 
(n=10)

No. % No. % No. %
Disease duration 

(years)
 <6 6 50.0 13 46.4 4 40.0

χ2= 1.201 0.877
 6–12 6 50.0 13 46.4 5 50.0
 >12 0 0.0 2 7.1 1 10.0

Mean ± SD 5.25 ± 2.86 6.89 ± 3.57 6.70 ± 4.08 F*=1.547 0.461
 PASI after UVB (n=50)

χ2

F*
t test**

pVariable Mild 
(n=46)

Moderate 
(n=3)

Severe 
(n=1)

No. % No. % No. %
Disease duration 

(years)
 <6 21 45.7 2 66.7 0 0.0

χ2= 6.786 0.14
 6–12 23 50.0 0 0.0 1 100.0
 >12 2 4.3 1 33.3 0 0.0

Mean ± SD 6.46 ± 3.4 6.33 ± 6.11 70.0# t= -0.036 0.487

Table 5: Relation between psoriasis area and severity index (PASI) before UVB 
with disease duration. χ2: Value for Chi square; F*: F test (ANOVA); t**: Value for 
test; #: Excluded from the comparison.
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Recently, it has been reported that prolactin exerts a proliferative effect 
on human keratinocytes in vitro and may possibly play a role in the 
pathogenesis of psoriasis [20].

Also, possible association of serum IgE concentration and psoriasis 
is reported in some studies, but the finding of IgE concentrations in 
psoriasis varies widely in different studies [21].

The present study was carried out to estimate serum prolactin and 
immunoglobulin E levels in psoriasis vulgaris patients before and after 
NB-UVB therapy.

Several studies were performed to evaluate the relation between 
psoriasis severity and prolactin level. Dilme-Carreras et al. [3] carried 
out a study on 20 patients with plaque-type psoriasis before and after 
a 6-weeks period of topical treatment. Results were compared with a 
group of 20 healthy volunteers. The study demonstrated that patients 
with psoriasis had significantly increased serum PRL levels when 
compared to healthy controls. Indeed, these findings correspond 
well to an earlier study that had shown a positive association between 
raised serum PRL levels and psoriasis. An intriguing new dimension 

in the Dilme-Carreras et al. [3] study was the finding that clinical 
improvement in psoriasis, in response to treatment with topical 
tacalcitol, was accompanied by a decrease in serum PRL level, and that 
there was a correlation between serum PRL level and clinical severity 
as assessed by PASI score. Comparing the results of this study with the 
results of the present study have showed increased serum prolactin level 
in the studied group of patients with plaque-type psoriasis vulgaris and 
decrease of this level after 3 months period of treatment with NB-UVB.

The present study showed also clinical improvement in response 
to treatment assessed by PASI score but the correlation between serum 
prolactin level and severity assessed by PASI score was insignificant. El-
Khateeb et al. [22] noted that the levels of PRL in blister fluid obtained 
from involved skin of psoriasis patients were significantly higher than 
those in blister fluid taken from uninvolved or healthy skin. Moreover, 
the PRL levels in blister fluid from involved skin were also significantly 
higher than serum levels in either psoriasis patients or healthy controls. 
However, there was no correlation between PRL levels in serum/blister 
fluid from involved skin and PASI score. Also, this last result was 
consistent with the result of the present study regarding the presence of 
no correlation between serum PRL level and PASI score.

Malligarjunan et al. [23] confirmed that serum PRL levels were 
significantly increased in patients with psoriasis when compared to 
healthy controls. Interestingly, treatment with the anti-thyroid drug 
propylthiouracil resulted in clinical improvement in psoriasis, which 
again correlated with significantly decreased serum PRL levels. On the 
other hand, this last result was against the result of the present study 
regarding the presence of a correlation between serum PRL level and 
PASI score.

In common with each of the three studies outlined, the sample size 
was relatively small which means further studies with larger numbers 
of patients are required to confirm each of these findings [4].

In another study by Handjani et al. [20] there was no significant 
difference in the serum prolactin level among patients with psoriasis 
vulgaris and the control group. This is against the results of the present 
study, which showed increased serum prolactin level in psoriasis 
patients. Also, there was no relationship between the severity of 
psoriasis vulgaris, as exhibited by the PASI score, and serum prolactin 
levels. These results were consistent with the results of the present 
study. In this last study they concluded that studies with larger sample 
sizes are still necessary, to further study the role of prolactin in the 
pathogenesis of psoriasis. 

Also, several studies were performed to evaluate the relation 
between psoriasis severity and IgE level. Del Puerto et al. [24] reported 
a higher concentration of serum IgE in patients with psoriasis and no 
statistical relationship between serum IgE concentrations and psoriasis 
severity. Comparing the results of this study with the results of the 
present study, the present study showed increased serum IgE level in 
the studied group of patients with plaque-type psoriasis vulgaris and 
decrease of this level after 3 months period of treatment with NB-UVB.

The present study showed also clinical improvement in response to 
treatment assessed by PASI score but there was a significant correlation 
between serum IgE level and severity assessed by PASI score. Ovcina-
Kurtovic and Kasumagic-Halilovic [25] found the higher concentration 
of serum IgE concentration in patients with psoriasis than the normal 
population, however reported a higher concentration of serum IgE 
in more severe cases. In this study they compared cases with chronic 
plaque psoriasis (CPP) with those with psoriatic erythroderma (PE). 
The serum IgE level was found to be elevated in 77% of the psoriatic PE 
group, which is much higher than that (29.7%) of CPP group (p<0.05). 

PRL
PASI before UVB (n=50)

 F test 
ANOVA pMild 

(n=12)
Moderate 

(n=28)
Severe 
(n=10)

Before UVB
 Mean ± SD 21.86 ± 4.98 21.01 ± 5.71 18.46 ± 5.38 1.145 0.327

1 month after UVB
 Mean ± SD 19.88 ± 4.24 19.80 ± 5.71 17.95 ± 5.32 0.497 0.611

3 months after UVB
 Mean ± SD. 18.27 ± 4.90 17.50 ± 6.63 17.87 ± 4.19 0.075 0.928

PRL
PASI after UVB (n=50)

t test pMild 
(n=46)

Moderate 
(n=3)

Severe 
(n=1#)

Before UVB
 Mean ± SD 20.69 ± 5.60 21.47 ± 5.75 19.0 0.228 0.575

1 month after UVB
 Mean ± SD 19.42 ± 5.38 20.83 ± 4.77 16.80 0.492 0.652

3 months after UVB
 Mean ± SD 17.65 ± 5.86 18.77 ± 5.67 19.40 0.331 0.606

Table 6: Relation between psoriasis area and severity index (PASI) before UVB 
with prolactin (PRL). #: Excluded from the comparison; t: Student t-test.

IgE
PASI before UVB (n=50)

F test 
ANOVA pMild 

(n=12)
Moderate 

(n=28)
Severe 
(n=10)

Before UVB
 Mean ± SD 227.58 ± 

163.29
416.75 ± 
298.58

410.70 ± 
216.99 5.171 0.075

1 month after UVB
 Mean ± SD 188.58 ± 

122.78
368.0 ± 
268.18

380.30 ± 
212.53 4.957 0.084

3 months after 
UVB

 Mean ± SD
151.0 ± 
65.06

223.46 ± 
150.38

283.80 ± 
185.15 3.390 0.184

IgE
PASI after UVB (n=50)

t test pMild 
(n=46)

Moderate 
(n=3)

Severe 
(n=1#)

Before UVB
 Mean ± SD 372.15 ± 

272.59
403.33 ± 
174.93 178.0 0.287 0.58

1 month after UVB
 Mean ± SD 328.04 ± 

245.75
376.67 ± 
177.86 150.0 0.44 0.63

3 months after 
UVB

 Mean ± SD
210.98 ± 
142.88 340.0 ± 220.0 182.0 1.002 0.78

Table 7: Relation between psoriasis area and severity index (PASI) before UVB 
with IgE. #: Excluded from the comparison.
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It is worth mentioning in the latter study the PASI were not used to 
assess disease severity.

In a study done by Ding et al. [26] the levels of IgE in patients 
with generalized pustulr psoriasis (GPP) and patients with PV were 
compared with those of healthy controls. The percentage of patients 
with GPP who had increased IgE levels was significantly higher than 
that of patients with PV and of healthy controls. The mean levels of IgE 
were also higher in the GPP group. They hypothesized that serum IgE 
level is a general indicator for increased inflammation in GPP and PV. 

This is consistent with present study regarding the presence of 
increased serum IgE level in patients with PV.

Li et al. [8] performed a study on serum immunoglobulins in 
psoriatic erythroderma. Serum IgE level was found to be elevated in 
psoriatic erythroderma patients than the controls.

Lajevardi et al. [21] found in their study that serum IgE 
concentrations were not greater in patients with psoriasis. IgE 
concentration is also was not associated with the severity of psoriasis 
based on the PASI score, therefore, they considered that the role of IgE 
in psoriasis can be considered insignificant as some previous studies 
indicate and this against the results of the present study that showed 
increased serum IgE level in patients with psoriasis and significant 
correlation between IgE level and psoriasis severity assessed by PASI 
score.

From the previous reports, we can hypothesis that prolactin is one 
of a pituitary hormones has a strong relationship with the pathology 
of psoriasis while IgE is secondary response to skin lesion injury. The 
effective role of UV therapy is gust locally on skin lesion. So, IgE is 
corrected after UV therapy while prolactin is not. This also can explain 
why most of patients have got relapsing after a short period of therapy.

Conclusion
The present study concluded that serum prolactin level is elevated 

in psoriasis vulgaris but there is no significant correlation of its level 
with psoriasis severity. Also, serum IgE level is elevated in psoriasis 
vulgaris and there is a significant correlation between its levels with 
psoriasis severity.
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