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Abstract

Background: Psoriasis is a chronic autoimmune condition characterized by infiltration of keratinocytes by inflammatory
cells that cause scaling on the skin surface. Psoriasis is considered now as T cell-mediated disease. INF- y is considered a
key cytokine in the pathogenesis of psoriasis.

Objectives: To evaluate the level of [FN gamma in order to recognize its role in the pathogenesis of psoriasis and its
relation to the severity of the disease.

Materials and Methods: We investigated the level of serum IFN-y in 40 patients with psoriasis and in 25 healthy
controls by ELISA Kit. We used the PASI score to assess the severity of psoriasis.

Results: The serum levels of IFN-y were elevated in all patients with psoriasis but not in all healthy controls. Also, the
serum levels of IFN-y were correlated with the severity of disease in psoriatic patients.

Conclusion: The level of IFN-y can be used as a useful estimate of the severity of the disease and may be used in daily

practice as prognostic follow-up marker.

Keyword: Psoriasis; IFN-y; PASI score

Abbreviations: KCs: Keratinocytes; DCs: Dendritic Severity Index; SPSS: Statistical Package for Social
Cells; IFN-y: Interferon-Gamma; PASI: Psoriasis Area and Science; SD: Standard Deviation; ELISA: Enzyme-Linked
Immunosorbent Assay.
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Introduction

Psoriasis is a persistent chronic, relapsing,
inflammatory, and hyper proliferative skin disorder
affecting ~2-3% of the population. Many environmental
factors have been shown to play a role in psoriasis
pathogenesis. External triggers such as physical trauma,
infection, stress, drug, and alcohol can generate an initial
episode of psoriasis in those individuals who already have
a genetic predisposition [1]. Psoriasis is considered now
as T cell-mediated disease. The interaction between hyper
proliferative keratinocytes (KCs), inflammatory dendritic
cells (DCs), neutrophils, mast cell and T cell, induced to
development of psoriatic lesions [2-6]. INF- vy is
considered the key cytokine in previous interaction. The
reaction of these components to injury allows an effective
cutaneous response to restore homeostasis [7,8]. It's
including the innate and the adaptive immune
compartment, interfering with skin tissue cells. Primarily,
the pathogenic events were thought to depend on the up-
regulation of interferon (IFN- y) and interleukin (IL-12)
with both group of IFN- y producing T cells (Th1 and Tc1l
cells, prospectively) as have important roles [7-9].

Interferon-gamma (IFN-y) is produced by T and NK
cells, and in smaller amounts by dendritic cells and
macrophages. IFN-y regulates both innate and adaptive
immunity by activation of macrophages and multiple
cytokines, enhance antigen presentation and broad-
spectrum pathogen defense [10,11].

Interferon-gamma (IFN-y) is considered a Kkey
cytokine in the pathogenesis of psoriasis; it mediates
interactions between inflammatory T cells and
keratinocytes, facilitating T-cell migration to the
lesional epidermis where they together motivate the
formation of a primary psoriatic plaque. During this step,
some T cells and dendritic cells start to infiltrate the
epidermis, releasing pro-inflammatory cytokines, which
in turn stimulate keratinocyte proliferation leading to the
production of psoriatic lesion [10].

Up till now, there does not yet exist an objective
laboratory parameter to measure the severity of psoriasis,
in this study, we evaluated the association between serum
levels of IFN-y, and its correlation with severity of
psoriasis in Taif population, KSA.

Subjects and Methods

Subjects

This case-control study was conducted in the College
of Applied Medical Sciences at Al-Taif University on 40

Gharib AF, et al. Assessment of the Level of Interferon-Gamma in the Pathogenesis of

Psoriasis. Ann Immunol Immunother 2019, 1(2): 000106.

psoriatic patients and 25 healthy controls, blood samples
were collected from King Abdu AL Aziz specialized
hospital, Taif, KSA. Psoriasis was diagnosed clinically,
based on characteristic plaque-type psoriatic lesions. The
psoriasis area and severity index (PASI) was used to
assess the psoriasis severity for each patient [12]. A
control group consisted of 25 healthy volunteers with no
psoriasis or family history of psoriasis. Informed consents
were taken from all patients and controls included in the
study. Patients with diabetes mellitus, hypothyroidism,
hyperlipidemia, hypertension, liver, and kidney diseases
were excluded from the study.

Methods

History taking: Age, sex, duration of the disease and start
of treatment.

Blood samples: 5 ml venous blood samples were drawn i
n vacationer tubes under completely sterile conditions fro
m patients and controls in the early morning. The samples
were centrifuged and the sera were frozen and stored at
-20BC until the time of assay.

IFN-y detection: IFN-y was measured by using enzyme-
linked Immunosorbent assay (ELISA) kits (Biosciences,
USA, and BD Biosciences, USA) according to the
manufacturers’ instructions. Read absorbance at 450 nm
(reference filter: 630). Read the plate within 30 minutes
after adding the Stop Solution. Use curve fitting software
to generate the standard curve. Read the concentrations
for unknown samples and controls from the standard
curve.

Histopathology: Skin biopsies were taken from the
lesions of the patients included. Biopsies were
immediately fixed for histopathological examination in
formalin. Sections have been stained with Haematoxylin
and Eosin stain using regular histological laboratory
techniques. Histopathological assessment of the biopsies
was performed and included eight factors (epithelial
hyperplasia, Para keratosis, micro abscesses of Munro and
Kogoj, suprapapillary thinning, inflammatory infiltration,
widening of rete ridges and capillary proliferation)

Statistical analysis: The statistical package for social
science (SPSS) 20.0 for Windows was used to analyze
data. Data were presented as mean *standard deviation
(SD). The statistical significance was accepted as a P value
<0.05.

Ethical consideration: Ethical approval for this study

was obtained from the Ethics Review Committee of the
College of Applied Medical Sciences at Al-Taif University.
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Moreover, all patients included in the study were
informed of the study objectives and written signed
consent was taken from each one of them.

Results

This study included 40 patients (23 males, 17
females), with a mean age of 35 #15.5 (Range: 16-65)

years. 25 healthy volunteers (14 male, 11 females) with
age and sex-matched have participated in the study. The
patients had a mean duration of illness 5 * 10.3 years.
Assessment of the psoriasis area and severity index
(PASI) revealed average score of 8.5 + 8.12 (range: 1.6-
36.4).

Patients Number (%) Controls Number (%)
Gender
Male 23 (57) 14 (56)
Female 17 (43) 11 (44)
Age (years)
Mean * SD 35+155 33+14.3
Range 16-65 19-63
Duration of Disease
Mean +SD 5+ 10.3 years -
Range May-45 -
PASI Score
Mean * SD 8.5+8.12 -
Range 1.6-36.4 -
Table 1: Clinical data of the patients.
Patients (n = 40) Controls (n = 25) P
IFN-y (ng/ml) 191.5 +38.2 (150-300) 102.3 +23.8 (82-221) <0.001

Values are mean + SD

Table 2: Shows the mean, minimum and maximum values of serum IFN-y in both patients and control group.

There was a significant increase in serum interferon y
in psoriatic patients in comparison to control group Table

Distribution of disease severity

-
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Figure 2: Distribution of disease severity among
psoriatic patients.
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Figure 1: Serum IFN-y levels of psoriatic patients and
controls in box plot graphics (O: outliers).
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There was a statistical significant correlation between
serum levels of IFN-y and severity of the disease, Psoriasis
cases with severe PASI score showed highly significant
elevated serum IFN- y compared with mild cases
(P2=0.001). Also significant elevation was observed
between moderate and severe cases (P3= .0001). No
significant correlation was found between moderate and
mild cases of psoriasis (P1=0.263) (Table 3).
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PASI IFN-y level F- test P-value
Mean + SD Range
Mild (< 7) n =4 175.32 +13.01 150.00 - 197.00 79 P1=0.263
Moderate (7 -12) n=15 173.1+19.4 166.00 - 207.00 ' P2 =0.001
Severe (> 12) (n=21) 212.4 £37.32 166.00 - 301.00 P3=0001

Table 3: Serum levels of IFN-y and PASI score.
P;, between mild and moderate PASI groups, P2, between mild and severe PASI groups; P3, between moderate and severe
PASI groups.

Figure 3: Plaque psoriasis showed: hyperkeratotic
psoriatic plaques with silvery scales over the right
knee and lower R. leg.

Figure 6: Histopathology of the last case of pustular
psoriasis showed: the presence of parakeratosis with
neutrophils plasma exudation, prominent epidermal
spongiosis, clubbed widened rete ridge, edema of the
papillary dermis, extravasated erythrocytes, dilated
blood vessels in the papillary dermis and mild dermal
inflammatory cell infiltration.

Discussion

Psoriasis may present with variable clinical
manifestations, and because of this and the lack of a
biological marker of disease, may be difficult to diagnose.

Figure 4: Pustular psoriasis showed: none follicular As a result, psoriasis is still a clinical diagnosis which is
sterile pustules over the back, some lesions are defined by typical or atypical morphologic findings and
exfoliated. appearances. The primary defect in psoriasis patients was

believed to be abnormal epidermal cells proliferation,
histopathologically; psoriasis is characterized by marked
keratinocyte hyperproliferation, a dense inflammatory
infiltrate consisting of T cells and neutrophils, and
vascular dilatation and proliferation [13]. Abnormal
cytokines production is being studied as a possible
mechanism in psoriasis. However its mechanism in
psoriasis pathogenesis is still unclear [14,15]. Many
reports suggest that Th1 cells may mediate or maintain
the disease process [16].

The present study confirmed the previously
demonstrated data that Th1l cytokines and some of the
pro-inflammatory cytokines are affected in the serum of

Figure 5: Pustular psoriasis of the same patient in the
neck, chest, R. shoulder and R. upper arm.
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patients with psoriasis. Meanwhile, we observed a
significant relation between serum levels of IFN-y and
severity of psoriasis. This suggests that the serum IFN-y
may be used as an index for psoriasis severity and as a
prognostic marker. Our results are in line with the results
of Gaffen et al. On the contrary, Almakhzangy and Gaballa
observed no relation between severity of disease and
levels of IFN-y in serum of psoriatic patients [17,18]. This
indicates that IFN-y has a role in psoriasis but not the
principal or sole regulator of the disease.

The serum levels of IFN- y in our study did not
correlate with gender or age of patients, this agrees with
the results of Quaglino, et al [19].

In our study, the mean value of serum levels of IFN-y
was significantly higher in patients with psoriasis in
comparison with the controls; this may be suggestive
evidence for its role in the pathogenesis of psoriasis. A
number of previous studies also showed a significant
increase in IFN-y in the serum of patients compared to the
healthy controls. In psoriasis, the source of cytokines
circulating in the blood serum is not known clearly. Very
huge amounts of cytokines are needed to produce a
generalized inflammation and to get a biological response
at the skin [20,21].

Conclusion

In psoriasis, IFN-y serum levels can be used as a useful
estimate of the severity of the disease and may be used in
daily practice as prognostic follow-up marker.
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