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ABSTRACT
Introduction: Regulatory T cells (Treg) play a central role in the immunopathogenesis of psoriasis. Immunoregulatory T cells (Tregs) are 
involved in important homeostatic mechanism for maintaining tolerance and preventing autoimmunity, and autoimmune diseases. The 
aim of this study was to examine the role of Tregs cells in the pathogenesis of psoriasis, and determine the range value for Treg cells (CD4+ 
CD25+) in the peripheral blood of patients with psoriasis compared to the severity of disease. Material and methods: The study includ-
ed 51 patients diagnosed with psoriasis and 25 healthy individuals. Phenotype profile of peripheral blood lymphocytes was determined by 
flow cytometry, and assessment of severity of disease was determined on the basis of PASI score (e.g. Psoriasis Area and Severity Index). 
Results: Proportion of CD4+CD25+T cells in the control group was significantly higher than in the patients with psoriasis [6,4% ±(5,4-
7,6) vs. 4,1% (3,1 -5,8)–Mann–Whitney U test, p <0.001]. In the present study we did not find a statistically significant correlation between 
the levels of CD4+CD25+cells, in patients with psoriasis, compared to the severity of disease–PASI. (i.e. Pearson correlation, r = 0.197, p 
= 0.194). Conclusion: The stratification of patients, according to the severity of the clinical course was not possible on the basis of Treg 
cells’ level. ROC curve analysis of the optimal cutoff (PASI=10) and the CD4+CD25+, which distinguishes between patients and healthy 
individuals was 5% of CD4+CD25+ of the total number of CD4+ lymphocytes with specificity of 69% and sensitivity of 84%.
Key words: psoriasis, regulatory T cells, CD4 + CD25 +, PASI, flow cytometry.

1. INTRODUCTION
Psoriasis is a chronic–relapsing inflammatory skin dis-

ease characterized by inflamed lesions covered with sil-
very-white scabs of dead skin. Except the skin, the disease 
affects the scalp and nails, in some patients, as well as 
joints in the form of psoriatic arthritis (1).

The modern concept of the pathogenesis of psoriasis 
gives central place to CD4+ T lymphocytes, which have 
have played all effector mechanisms of the immune sys-
tem involved in the development of the disease (2). As far 
as the immunological aspects considered to be signifying 
an autoimmune disease, the psoriasis is mediated by T–
cell immunity. Advances in understanding of the immu-
nological bases of psoriasis and improved insight into the 
mechanism of the disease results in the concrete benefits 
for patients, and includes the introduction of new target-
ed therapies (3).

Phenotype of subpopulation of CD4+T lymphocytes 
peripheral blood: CD25+Foxp3+ has reduced suppressor 
function in patients with psorisis.This is connected with 
the rapid expansion of CD4+ T lymphocyte responses. 

The presence of non-functional CD4+CD25+ high Treg 
cells in peripheral blood and tissue leads to a reduced ca-
pacity to contain pathogenic T-cells and hyperprolifera-
tion of psoriasis plaques, in vivo. Functional studies com-
posed of patients with psoriasis found that Treg cells in 
peripheral blood and in the skin lesions were of reduced 
immunoregulatory capacity, suggesting that the deficit of 
these cells contributes to the pathological process (4).

In patients with psoriasis a satisfactory activation sup-
pressive function of regulatory T cells does not materi-
alize, which in certain conditions can lead to increased 
proliferation and activation of Th1 and Th17 lymphocytes 
as well (5).

The aim of this study was to examine the role of Tregs 
cells in the pathogenesis of psoriasis, and determine the 
range value for Treg cells (CD4+CD25+) in the peripheral 
blood of patients with psoriasis compared to the weight of 
the clinical course of psoriasis.
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2. MATERIALS AND METHODS
The study included 51 patients (i.e. 30 men and 21 wom-

en, with average age of 56 years). Patients younger than 18 
years, patients who were diagnosed with an immunodefi-
ciency or malignancy, as well as the patients who under-
went immunosystemic therapy last month were excluded 
from the study.

A control group of 25 healthy individuals (i.e. 11 men, 
14 women, with mean age of 48 years) by age and gen-
der division corresponds to the experimental group. Im-
munophenotype profile of peripheral blood lymphocytes 
was determined by the flow cytometry, and severity of 
disease was determined on the basis of PASI (e.g. Psoria-
sis Area Severity Index).

Immunophenotyping of cells was carried out by a stan-
dard method of sample preparation. After lysis of eryth-
rocytes, the leukocytes of peripheral blood were analyzed 
for the expression of specific leukocyte markers using a 
panel of monoclonal antibodies and flow cytometry (flow 
cytometer–BD FACS Canto II).

Combinations of surface markers that are determined 
by monoclonal antibody conjugated with FITC (i.e. flo-
rescin isothiocyanate), PE (i.e. phycoerythrin) and PerCP 
(i.e. Peridinin-chlorophyll-protein complex) or APC (i.e. 
alofikocianin) and subpopulation of lymphocytes also 
determined some of the combinations are presented on 
Table 1.

FITC
Fluorescein
Isotiocianat

PE
Phycoeryth-
rin

PerCP
Peridi-
nin-hlorofil-
protein com-
plex

APC
Alofikoci-
anin

T1 CD3 CD8 CD45 CD4
T2 CD3 CD16+56 CD45 CD19
T3 CD3 HLA-DR CD8 CD4
T4 CD3 CD25 CD45 CD4

Table 1. Combinations of surface markers

Statistical analysis was performed using the licensed 
SPSS statistical software, version 15.0 for Windows. The 
collected data were analyzed at the level of descriptive 
statistics, measures of central tendency (e.g. mean and 
median) and the measures of variability (e.g. standard 
deviation and standard error). Given the normal distri-
bution of continuous variables, which was proven by the 
Kolmogorov–Smirnov test, we used a parametric method 
(e.g. Independent Samples T–test) to calculate the signifi-
cance of differences between the data for non-parametric 
data, (e.g. the Mann–Whitney U test).

ROC curve (e.g. Receiver Operating Characteristic) was 
used to test the diagnostic significance of lymphocyte sub-
populations in the detection of symptomatic patients. The 
optimal cutoff point for mild form of the disease (PASI < 
10) and severe (PASI > 10) psoriasis were selected when 
the sensitivity and specificity was maximal.

All analyses were estimated at the p < 0.05 level of sta-
tistical significance.

3. RESULTS
The control group had a significantly higher proportion 

of CD4+CD25+ T cells, as compared to patients with pso-

riasis (i.e. Mann–Whitney U test, p < 0.001). Differenc-
es in the mean (median) CD4+CD25+, between groups 
(exp./cons.) were statistically significant (i.e. U = 238, p 
< 0.0005). 

In the present study we did not find a statistically signif-
icant correlation between the levels of CD4+CD25+ cells 
in patients with psoriasis, compared to the clinical picture 
PASI. (i.e. Pearson correlation, r = 0.197, p = 0.194). The 
stratification of patients according to the severity of the 
clinical picture could not be determined based on the lev-
el of Treg cells.

We determined the sensitivity and specificity of 
CD4+CD25+ detection in patients with psoriasis, taking 
into account the limit values   for PASI scores, 10 ROC 
curve analysis of the optimal cutoff precisely defined, and 
the CD4+CD25+ that distinguishes these two popula-
tions was 5% of CD4+CD25+ from the total number of 
CD4+ lymphocytes with specificity of 69% and sensitivity 
of 84% (Table 2).

Values of CD4+CD25 + (exp.) = 4.1 (3.1–5.8) were, on 
average, less than the value of the CD4+CD25+ (cont.) = 
6.4 (5.4 -7.6), the difference was statistically significant 
(Figure 1).

• By specifying the ROC curve for the CD4 + CD25 + we 
determined that T reg (CD4 + CD25 +) may differ from 
the examined control group (psoriasis); (i.e. area = 0.788, 
p < 0.0005). Cut off values   for CD4 + CD25 + were 5.0% 
compared to the total number of CD4 + lymphocytes, 
with sensitivity of 84%, and specificity of 69%.

• The value of CD4 + CD25 + area under the ROC curve 
was significantly different from the area under the diago-
nal which was measured to be (0.788, p < 0.0005).

Variable AUC Std. 
Err. p Asymptotic 95% 

Confidence Interval

Lower 
Bound

Upper 
Bound

CD4+CD25+ 0,788 0,054 0,000 0,682 0,895

Table 2. AUC–Area Under the Curve for CD4CD25. AUC–Area 
Under the Curve; p = statistically significant

5 
 

  

 
 
Table 2.  AUC - Area Under the Curve for CD4CD25 
 

Variable AUC Std. 
Error(a) p 

Asymptotic 95% Confidence 
Interval 

Lower Bound Upper Bound 
CD4+CD25+ 0,788 0,054 0,000 0,682 0,895 

AUC - Area Under the Curve; p = statistically significant 

 

 

4. DISCUSSION 

The results obtained in our study are consistent with the results of other authors, 
according to which the psoriasis is a very unpredictable disease. The course of the 
disease and clinical features are diverse . Start of the disease is possible at any age, 
from early childhood and later in all periods of life, it can be provoked by various trigger 
factors in genetically susceptible individuals, but also in those who have inherited 
inclination towards the disease (6, 7). 

Although the pathogenesis of psoriasis is still widely debated, most researchers now 
agree that the epidermal proliferation in psoriatic lesions tend to be the result of 
immunologic abnormalities, and the consequences of loss of immune tolerance (8). 
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Figure1. ROC curve (Receiver 
Operating Characteristic) for T reg 
lymphocytes 
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Figure 1. ROC curve (Receiver Operating Characteristic) for T reg 
lymphocytes
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4. DISCUSSION
The results obtained in our study are consistent with the 

results of other authors, according to which the psoria-
sis is a very unpredictable disease. The course of the dis-
ease and clinical features are diverse. Start of the disease 
is possible at any age, from early childhood and later in 
all periods of life, it can be provoked by various trigger 
factors in genetically susceptible individuals, but also in 
those who have inherited inclination towards the disease 
(6, 7).

Although the pathogenesis of psoriasis is still widely 
debated, most researchers now agree that the epidermal 
proliferation in psoriatic lesions tend to be the result of 
immunologic abnormalities, and the consequences of loss 
of immune tolerance (8).

Carriers of the immunological tolerance are T reg-
ulatory cells, which constitute 5 -10 % of the T helper 
(CD4+) lymphocytes. They are characterized by medium 
to high expression of surface recceptora the α-chain of 
IL–2 (CD25), as well as intracellular transcription factor’s 
(FOXP3 expression) (9). The primary goal of this research 
are regulatory T cells (Treg), as well as the influence of 
some immunological parameters in lanced clinical fea-
tures in patients with psoriasis (PASI score).

Regulatory T–cells are specialized, phenotypic and 
functional specific subpopulation of T cells that modulate 
the immune response, thereby maintaining homeostasis 
and immune tolerance. Better understanding of the im-
munopathogenesis of psoriasis as well as the relationship 
of T–regulatory cells with disease activity is crucial in the 
development of new strategies to control this disease and 
many other autoimmune and inflammatory processes (10, 
11).

According to the reports of other authors, it was found 
that Treg frequency in the peripheral blood of patients 
suffering from psoriasis can be compared with these of 
healthy controls (12). Our results, in contrast to the re-
sults of Chen et al., as well as Zhang et al., show that there 
is a significant difference in the percentage of Treg cells. 
In our research experimental group compared to the con-
trol group. The measured percentage refers to the total 
number of CD4 + lymphocytes (13, 14). Sugiyama et al. 
found that Treg cells in patients with psoriasis showed 
impaired suppressor activity that is not associated with a 
decrease in their number in the peripheral blood. Auto-
immune disease concept was explained that the reduction 
of activity of Treg cells may ultimately affect the failure of 
regulation of autoreactive T cells resulting in consequent 
hyperproliferation in patients with psoriasis (4).

Confirmation of the theory of the strong influence of 
Treg cells in the immunopathogenesis of psoriasis was 
proven by numerous authors who were researching the 
effects of systemic and other therapies. Specifically, 
Quaglino et al. showed that treatment with biologics (i.e. 
infliximab, etanercept, efalizumab) was able to regulate 
the expression of regulatory T lymphocytes (CD4CD-
25brightFoxP3) and that this increase is associated with 
achieving the desired clinical response (15).

The introduction of additional markers (e.g. Foxp3), 
which are now used for the identification of regulatory 
T cells and the differentiation of effector CD4 + T cells 

is likely to contribute to a better discrimination of cells 
within the activated T lymphocytes and better diagnostic 
differentiation between the patients.

Psoriasis, as the result of an imbalance between Treg 
and effector T cells has recently been described by several 
authors. Their results show that the number and/or func-
tion of Treg cells can be reduced with consequent prolif-
eration of pathogenic T cells in this disease (4, 18).

5. CONCLUSION
Treg cells represent a scientific challenge and provide 

promise for the immunotherapy of autoimmune diseases 
based on their manipulation. Significantly lower values   of 
the relative number of regulatory T cells (CD4 + CD25 
+) in patients with psoriasis compared to healthy controls 
indicate a strong immune influence in the pathogenesis 
of this disease. Monitoring subpopulation of T cells in 
peripheral blood by flow cytometry provides insight into 
the abnormal T cell function in psoriasis and may also be 
a diagnostic option for monitoring the activities of these 
diseases, as well as for the efficiency and effectiveness of 
the evaluation therapy.
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