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ABSTRACT  

Background: Vitiligo is an acquired chronic depigmenting disorder of the skin, characterized by the development of 

milky white macules and patches resulting from a selective loss of epidermal melanocytes. There are various theories 

about its pathogenesis and the etiology is multifactorial associating genetic and environmental factors together with 

metabolic and immune alterations. 

Objective: To demonstrate the role of circulating T regulatory cells (Treg) (specifically CD4+, CD4+25+, CD4+25+FoxP3) 

and serum level of IL-17 in pathogenesis of non-segmental vitiligo (NSV) in Egyptian patients.  

Patients and methods: This case-control study was carried out on eighty subjects in the period from January 2018 to 

March 2020, attending Dermatology, Andrology & STDs Outpatient Clinic of Mansoura University Hospital. Subjects 

were classified into two groups: Group (1): patients group included forty patients suffering from NSV (vitiligo patients 

group). Group (2): control group included forty persons who were selected from hospital workers with no personal or 

family history of vitiligo or systemic autoimmune diseases in their first-degree relatives.  

Results: After NBU-VB treatment, there was a highly statistically significant increase in CD4+%, CD4+25+% and 

CD4+25+FoxP3% expression with a mean of 12.1 ± 4 versus 10 ± 3.2, 3.5 ± 1.1 versus 3.2 ± 1 and 1.8 ± 0.6 versus 1.1 

± 0.3 when compared to before treatment levels respectively. Also, a highly statistically significant decrease in IL-17 

level with the mean of 14.3 ± 4.1 versus 19.9 ± 6 pg/mL when compared to before treatment levels. There was a highly 

statistically significant positive correlation between CD4+25+% expression and CD4+% expression in vitiligo group 

before and after treatment. Conclusion: Lower CD4+%, CD4+25+% and CD4+25+FoxP3% expression and elevated 

serum levels of IL-17 positively were correlated with disease severity. 

Keywords: Narrow band–UVB phototherapy, T-regulatory cells, Serum IL-17 level, Non-segmental vitiligo. 
 

INTRODUCTION 

Vitiligo is an acquired chronic depigmenting 

disorder of the skin, characterized by the development of 

milky white macules and patches resulting from a 

selective loss of epidermal melanocytes (1). It was 

recently described as basal melanocyte detachment (2). 

The exact etiology of vitiligo is unknown. It is frequently 

associated with multiple autoimmune diseases. There are 

various theories about its pathogenesis. The etiology is 

multifactorial, associating genetic and environmental 

factors together with metabolic and immune alterations. 

Abnormalities leading to impaired melanocyte 

regeneration and/or proliferation suggest a primary 

defect of melanocytes (3). The immune hypothesis is 

supported by several factors, including the association 

with autoimmune conditions, organ-specific antibodies, 

antibodies against antigens in melanocytes and the 

participation of immune cells (4). The imbalance between 

melanocytes reactive CD8+ cytotoxic T cells and Tregs 

has been suspected as a potential pathogenesis of 

vitiligo. Many studies have addressed the role of Tregs 

in vitiligo (5).  

The serum level of TGF-β is significantly lower 

in patients with vitiligo than in controls, suggesting the 

dysfunction of Tregs in vitiligo. The number of 

circulating Tregs is lower in patients with vitiligo than in 

controls (6). Furthermore, the frequency and counts of 

Treg were significantly decreased in the peripheral blood 

of active patients than in stable patients. Significant 

defects in the immunosuppressive function of CD4+ 

CD25+ Tregs in patients with vitiligo on CD4+ CD25− T 

cells or CD8+ T cells have been shown by in vitro assays 

with TCR stimulation (7). 

IL-17 is significantly correlated with 

autoimmune diseases as vitiligo and may be an integral 

factor in its progression and severity. It has been 

demonstrated that elevated expression of the 

proinflammatory cytokine IL-17, either in peripheral 

blood or in tissues contributes to the pathogenesis of 

vitiligo (8). 

Narrow-band Ultraviolet B (NB-UVB, 310–312 

nm) is considered the first choice treatment for inducing 

repigmentation in generalized vitiligo. Its therapeutic 

effect involves a combination of action in cell cycle 

kinetics, alterations in cytokine expression, effect on 

melanocytes and immunomodulation (9). For the 

treatment of vitiligo, NB-UVB has been shown to be 

superior to PUVA with respect to rates of 

repigmentation, particularly for unstable extensive 

vitiligo, and in achieving more cosmetically acceptable 

even repigmentation (10). 

The aim of this study was to demonstrate the role 

of circulating T regulatory cells (Treg) (specifically 

CD4+, CD4+25+, CD4+25+ FoxP3) and serum level of IL-

17 in peripheral blood of Egyptian patients with non-

segmental vitiligo. 
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PATIENTS AND METHODS 
This case-control study was carried out on eighty 

subjects in the period from January 2018 to March 2020. 

Subjects were classified into two groups: 

Group (1): included forty patients suffering from non-

segmental vitiligo (vitiligo patients group). They were 

selected randomly from patients attending Dermatology, 

Andrology & STDs Outpatient Clinic of Mansoura 

University Hospital. In all patients, diagnosis of non-

segmental vitiligo depended on clinical examination and 

was confirmed by woods light. 

Group (2): control group included forty persons who 

were selected from hospital workers with no personal or 

family history in their first-degree relative of vitiligo or 

systemic autoimmune diseases. They were apparently 

healthy persons having age and sex matching with 

patients group.  
 

Ethical committee and consent: 

The Institutional Review Board (IRB), 

Faculty of Medicine, Mansoura University approved 

the whole study design (IRB code: MD/17.03.14). A 

written informed consent was obtained from each 

participant before inclusion in the study and after 

explaining the value of the study. This work has been 

carried out in accordance with The Code of Ethics of 

the World Medical Association (Declaration of 

Helsinki) for studies involving humans.  
 

Inclusion criteria: Patients with non-segmental vitiligo, 

patients with skin phenotype III or IV, and patients did 

not receive any topical treatment (for at least one month) 

or systemic therapy (for at least 3 months) before the 

study. 

Exclusion criteria: Patients with other clinical types of 

vitiligo, patients with other skin diseases, patients with 

liver or renal impairment, or history of other systemic 

disease, patients with history of chronic photodamage, 

patients with present or past history of skin cancer 

specially melanoma, and pregnant or lactating females. 
 

All the patients and control were subjected to: 

1-Detailed history taking: 

Personal history: name, age, sex, contact number and 

address. Present history: onset, course, duration of 

disease, precipitating factors of vitiligo. Past history of 

vitiligo, systemic diseases, surgical conditions, previous 

medication if present and the date of stopping the last 

treatment modality in patients. Family history of vitiligo. 

2- General examination: General examination was 

done to exclude any signs of any systemic diseases. 

3- Dermatological examination: In all patients, 

diagnosis of non-segmental vitiligo depended on clinical 

examination, and then was confirmed by woods light. 

Examination was done to determine the type, 

distribution and extent of vitiligo lesions. Estimations of 

VASI score was done before and after 30 sessions of 

treatment with NB-UVB (narrow band-ultraviolet B) 

phototherapy for each patients. 

4-Narrow band ultraviolet B (NB-UVB) 

phototherapy: 

Radiation source was Waldmann full-body UV 

therapy system (UV 100 WL) with folding side parts, 

which enable homogeneous irradiation from head to toe, 

including the lateral body areas. Waldmann UV 100 WL 

device (Herbert Waldmann, Villingen Schwenningen, 

Germany) has 8 Phillips TL-01 fluorescent lamps 

(Eindhoven, Netherlands) with a radiation spectrum of 

310–315 nm and a peak of 311 nm. 

5-Laboratory investigation: 

Blood analysis to assess: 

1. The percentage of Tregs cells in peripheral blood 

lymphocytes using specific markers: cell surface 

CD4 and CD25 expression and cytoplasmic 

FoxP3 expression by using flowcytometry. 

2. Serum level of IL-17 using ELISA technique. 
 

Statistical Analysis 

The collected data were revised, coded, 

tabulated and introduced into a PC using Statistical 

package for Social Science (IBM Corp. Released 2017. 

IBM SPSS Statistics for Windows, Version 25.0. 

Armonk, NY: IBM Corp.). Data were presented and 

suitable analysis was done according to the type of data 

obtained for each parameter. Shapiro test was done to 

test the normality of data distribution. Mean and 

Standard deviation (± SD) for numerical data. Frequency 

and percentage of non-numerical data. Student t Test was 

used to assess the statistical significance of the difference 

between two study group means. For the comparison of 

more than two groups’ means, one way analysis of 

variance (ANOVA) was used. Chi-Square test was used 

to examine the relationship between two qualitative 

variables. The ROC Curve (receiver operating 

characteristic) provided a useful way to evaluate the 

sensitivity and specificity for quantitative diagnostic 

measures that categorize cases into one of two groups. 

The optimum cut off point is defined as that which 

maximized the AUC value. The 95% confidence interval 

(CI) is used to estimate the precision of the OR. A large 

CI indicates a low level of precision of the OR, whereas 

a small CI indicates a higher precision of the OR. P value 

≤ 0.05 was considered significant. 
 

RESULTS 

Vitiligo patients group included 40 patients. Their 

mean age was 32.8 ± 8.3 years. They included 17 males 

(42.5%) and 23 females (57.5%). The control group 

included 40 healthy subjects with mean age of 30.7 ± 9.5 

years. They included 20 males (50%) and 20 females 

(50%). There were no statistically significant differences 

between both groups regarding age and gender. Family 

history of vitiligo was negative of control group and 

positive in 20% of cases, with no statistically significant 

difference between both groups (p > 0.05) (Table 1). 
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Table (1): Comparison of age, gender and family history of vitiligo between vitiligo patients and control groups 

 
Control group 

N=40 

Vitiligo patients 

group 

N=40 

P 

Age (years) Mean ±SD 30.7 ±9.5 32.8 ±8.3 0.533 

Males N, % 20 50% 17 42.5% 0.501 

Females N, % 20 50% 23 57.5% 

Positive family history N, % - - 8 20% 0.210 

N, number; SD, standard deviation; p value is significant <0.05. 
 

Table (2): Comparison of CD4+%, CD4+25+%, CD4+25+FoxP3% expression and IL17 levels between vitiligo patients 

at diagnosis and control groups. 

 Control group 

N=40 

Vitiligo group 

N=40 

P 

Mean ±SD Mean ±SD 

CD4+ (%) 12.4 ±4.1 10 ±3.2 0.013 

 CD4+25+ (%) 4.6 ±1.1 3.2 ±1 0.007 

CD4+25+FoxP3 (%) 2.5 ±0.7 1.1 ±0.3 <0.001 

ILL7  (pg/mL) 13.4 ±4.4 19.9 ±6 <0.001 

N, number; SD, standard deviation; p value is significant <0.05;p value is highly significant <0.001. 

Vitiligo cases showed statistically significantly lower CD4+%, CD4+25+%, CD4+25+FoxP3% expression (mean±SD=10±3.2 

versus 12.4±4.1, p=0.013; 3.2±1 versus 4.6±1.1, p=0.007; 1.1±0.3 versus 2.5±0.7, p<0.001 respectively), and statistically significantly 

higher IL17 level (mean±SD =19.9±6 versus 13.4±4.4 pg/mL, p<0.001) when compared to control group (Table 2). 
 

Table (3): Comparison of VASI score levels before and after treatment in vitiligo patients’ group 

 Before treatment After treatment 
P 

Mean ±SD mean ±SD 

VASI score 6.7 ±2.2 3.4 ±1.1 <0.001 

N, number;     SD, standard deviation;     p value is significant < 0.05;     p value is highly significant <0.001. 

After treatment, vitiligo cases showed a statistically highly significant decrease in VASI score level as compared to before 

treatment levels (3.4 ± 1.1 versus 6.7 ± 2.2) with p value of p < 0.001 (Table 3). 
 

Table (4): Comparison of CD4+%, CD4+25+%, CD4+25+FoxP3% expression and IL-17 levels before and after treatment 

in vitiligo patients group. 
 Before treatment After treatment 

P 
Mean ±SD Mean ±SD 

CD4+ (%) 10 ±2.2 12.1 ±2 <0.001 

CD4+25+ (%) 3.2 ±1 3.5 ±0.1 <0.001 

CD4+25+FoxP3 (%) 1.1 ±0.3 1.8 ±0.6 <0.001 

ILL7 (pg/mL) 19.9 ±4 14.3 ±3.1 <0.001 

N, number; SD, standard deviation; p value is significant <0.05;p value is highly significant <0.001. 
After treatment, vitiligo cases showed a highly statistically significant increase in CD4+%, CD4+25+%, CD4+25+FoxP3% 

expression (12.1 ± 4 versus 10 ± 3.2, p < 0.001; 3.5 ± 1.1 versus 3.2 ± 1, p < 0.001; 1.8 ± 0.6 versus 1.1 ± 0.3, p < 0.001 respectively). 

Furthermore, there was statistically significant decrease in IL-17 level (14.3 ± 4.1 versus 19.9 ± 6 pg/mL, p < 0.001) when compared 

to before treatment levels (Table 4). 
 

Table (5): Area under ROC curve and performance criteria of CD4+%, CD4+25+%, CD4+25+FoxP3% and IL-17 levels 

for discrimination between vitiligo patients and control groups. 

 CD4+% CD4+25+% CD4+25+FoxP3% IL17 

AUC 0.659 0.721 0.962 0.780 

Cut off 10.2 3 1.3 16.7 

Sensitivity (%) 77.5 80 82.5 67.5 

Specificity (%) 67.5 70 95 77.5 

PPV (%) 70.5 72.7 94.3 75.0 

NPV (%) 75.0 77.8 84.4 70.5 

Accuracy (%) 72.5 75.0 88.8 72.5 

P (comparison versus CD4 +) - 0.501 <0.001 0.178 

P (comparison versus CD4+25+) - - 0.002 0.534 

P (comparison versus CD4+25+FoxP3) - - - 0.001 

AUC, area under ROC curve; CI, confidence interval; PPV, positive predictive value; NPV, negative predictive value; p1, 

comparison of AUCs of CD4+CD25+FoxP3 and IL17; p value is significant <0.05. p value is highly significant <0.001. 
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Receiver operating characteristic (ROC) curve of CD4+, CD4+25+, CD4+CD25+FoxP3 and IL-17 was conducted for 

discrimination between vitiligo patients and control groups. Excellent AUC was found for CD4+CD25+FoxP3 (AUC = 0.962). 

Besides, IL-17 as well as CD4+25+showed fair AUC (AUC = 0.780 and 0.721 respectively), while CD4+ showed poor AUC (= 

0.659). At best cut of value of CD4+CD25+FoxP3 =1.3%, sensitivity was 82.5%, specificity was 95%, PPV was 94.3%, NPV 

was 84.4% and accuracy was 88.8%. While, at best cut of value of IL-17 =16.7 pg/mL, sensitivity was 67.5%, specificity was 

77.5%, PPV was 75%, NPV was 70.5% and accuracy was 72.5%. At best cut off value of CD4+25+ = 3, sensitivity was 80%, 

specificity was 70%, PPV was 72.7%, NPV was 77.8% and accuracy was 75%. At best cut off value of CD4+ = 10.2, sensitivity 

was 77.5%, specificity was 67.5%, PPV was 70.5%, NPV was 75% and accuracy was 72.5%. AUC of CD4+CD25+FoxP3 was 

statistically significantly better than AUC of IL-17, CD4+25+% and CD4+% for discrimination between vitiligo cases and 

control subjects (p = 0.001, 0.002, < 0.001 respectively). CD4+25+FoxP3% was better than IL-17, CD4+25+% and CD4+% in 

diagnosis of vitiligo (Table 5). 

 

Table (6): Correlation of CD4+%, CD4+25+%, CD4+25+FoxP3% expression and IL-17 with VASI score in vitiligo 

patients (before and after treatment) 

 
CD4+% CD4+25+% CD4+25+FoxP3% IL17 

r P r p r P r P 

VASI 

score 

Before 

treatment 
-0.078 0.632 -0.379 0.016 -0.975 <0.001 0.995 <0.001 

After 

treatment 
-0.022 0.894 -0.378 0.015 -0.995 <0.001 0.989 <0.001 

r, correlation coefficient; p value is significant <0.05 p value is highly significant <0.001. 

CD4+25+% as well as CD4+25+FoxP3% expression showed statistically significant negative correlation with 

VASI score before (r = -0.379, p=0.016; r = -.975, p<0.001 respectively) and after treatment (r = -0.378, p=0.015; r = -

0.995, p < 0.001 respectively). On the other hand, IL-17 level showed statistically significant positive correlation with 

VASI score before (r = 0.995, p<0.001) and after treatment (r = 0.989, p<0.001) (Table 6). 

 

Table (7): Correlation of CD4+%, CD4+25+% and CD4+25+FoxP3% expression with IL-17 in vitiligo patients’ group 

 CD4+25+% CD4+25+FoxP3% IL17 

r p r P r P 

Before treatment 

CD4+% 0.735 <0.001 0.114 0.485 -0.035 0.832 

CD4+25+% - - 0.230 0.154 -0.035 0.828 

CD4+25+FoxP3% - - - - -0.964 <0.001 

After treatment 

CD4+% 0.577 <0.001 0.044 0.789 -0.039 0.812 

CD4+25+% - - 0.206 0.209 -0.279 0.116 

CD4+25+FoxP3% - - - - -0.515 <0.001 

r, correlation coefficient; p value is significant <0.05. p value is highly significant <0.001. 

 CD4+CD25+% expression showed statistically significant positive correlation with CD4+% expression in vitiligo 

group before (r = 0.735, p<0.001) and after treatment (r = -0.577, p<0.001). CD4+CD25+FoxP3% expression showed 

statistically significant negative correlation with IL-17 in vitiligo group before (r = -0.964, p<0.001) and after treatment 

(r = -0.515, p<0.001) (Table 7). 

 

DISCUSSION 

In our study, the mean age of vitiligo patients 

was 32.8 ± 8.3 years. The mean age of the case group 

was 30.8 years, and 28.11 years in Nejad et al. (11) and 

Amer et al. (12) studies respectively. However, in Saudi 

et al. (13) study, mean age of patients was 43.53 ± 14.35 

years. These data reinforced that vitiligo is a disease that 

occurs at any age. Also, Silverberg and Silverberg (14) 

had an opinion regarding the finding of his study that 

vitiligo was a disease, which can occur at any age.  

In our study, the mean age of vitiligo onset was 

26.5 ± 8.3 years. This is in accordance with the finding 

of Bhardwaj et al. (15) who reported that the mean age 

at onset of vitiligo was 20.8 ± 10.0 years. On the 

contrary, Martins et al. (16) have found that the average 

age of onset of nonsegmental vitiligo was 6.1 ± 

3.1years. Moreover Sinani et al. (17) reported that no 

significant difference in age of onset of vitiligo between 

the two sexes. 

 In our study, we found that the female sex 

(57.5%) was more affected than males (42.5%). This is 

in accordance with the finding of Martins et al. (16) and 

Saudi et al. (13) who found that the incidence of vitiligo 

was higher among female sex. This may be attributed to 

the fact that females are more concerned by the disease 

and its distressing appearance more than males, leading 

to an increased and earlier presentation of females to 

dermatology clinics. In addition, autoimmune diseases 

are more common among females. 

In the present study mean VASI score after NB-

UVB treatment, vitiligo cases showed a statistically 

highly significant decrease in VASI score level as 

compared to before treatment levels (3.4 ± 1.1 versus 



https://ejhm.journals.ekb.eg/  

 

3102 

 

6.7 ± 2.2). This is in accordance with the findings of 

Said et al. (18) who reported that after NB-UVB 

treatment, vitiligo cases showed a statistically highly 

significant decrease in VASI score level as compared to 

before treatment levels (5.8 ± 5.7 versus 8.6 ± 5.4).  

In our study, vitiligo cases showed at diagnosis 

statistically significantly lower CD4+%, CD4+25+% and 

CD4+25+FoxP3% expression when compared to control 

group (10 ± 3.2 versus 12.4 ± 4.1, 3.2 ± 1 versus 4.6 ± 

1.1 and 1.1 ± 0.3 versus 2.5 ± 0.7 respectively). Our 

results are in agreement with that of Hegab and Attia 
(19) who showed a statistically significant decrease in the 

percentage of peripheral CD4+25+ T cells and FoxP3 

Tregs in vitiligo patients compared to healthy controls. 

Also, our results are matched with several previous 

studies by Dwivedi et al. (20) and Richetta et al. (21). 

In our study, we found a statistically 

significantly higher IL-17 level (19.9 ± 6 versus 13.4 ± 

4.4 pg/mL) when compared to control group. This is in 

agreement with Zhou et al. (22) who found a significant 

higher serum IL-17 levels in 45 patients with active non-

segmental vitiligo versus 45 controls using enzyme-

linked immunosorbent assay (P = 0.0145). Moreover, 

Aly et al. (23) recorded a significantly higher serum 

levels of IL-17 among patients with vitiligo (17.48 ± 8.7 

ng/ml) versus controls (12.48 ± 3.33 ng/ml) (P=0.001).  

In the current study, CD4+25+FoxP3% 

expression showed statistically significant negative 

correlation with course before treatment (p=0.012). On 

the other hand, serum IL-17 level showed statistically 

significant positive correlation with course before 

treatment (p=0.013). Otherwise, CD4+% CD4+25+% 

and CD4+25+FoxP3% expression as well as IL-17 did 

not show statistically significant correlation with age, 

onset and duration of disease in vitiligo patients.  

In our study, lower CD4+CD25+FoxP3% 

expression was statistically significantly associated 

with progressive course when compared to stationary 

course before treatment with a mean of 0.9 ± 0.3 versus 

1.3 ± 0.4, p=0.030. While, CD4+CD25+FoxP3% 

expression did not differ significantly according to 

gender, family history, and clinical types of vitiligo 

group. Moreover, CD4+% and CD4+25+% did not differ 

significantly according to studied parameters in all 

vitiligo cases. Our result is in agreement with previous 

studies that detected reduced percentage of CD4+25+ T 

cells in peripheral blood of progressive vitiligo patients 

compared to the patients with stable vitiligo, and 

functional analysis of peripheral T-regs in vitiligo 

patients showed a correlation of T-regs functions with 

the disease status (20, 24). Also, another study by Richetta 

et al. (21) noted that the proportion of peripheral Tregs 

was lower in patients with progressive vitiligo 

compared to stable patients. No differences could be 

observed in the expression of CD25+ FOXP3+ according 

to age, gender, or disease duration. Additionally, Hegab 

and Attia (19) reported that CD4+25+ Tregs percentage 

and FoxP3 Tregs percentage did not correlate with 

patients’ age nor vitiligo disease duration.  

Higher IL-17 level was statistically 

significantly associated with progressive course when 

compared to stationary course before treatment (22 ± 

7.4 versus 15.9 ± 5.2, p=0.020). While, IL-17 level did 

not differ significantly according to gender, family 

history, and clinical types of vitiligo. This is in 

agreement with Tembhre et al. (25) who found that 

serum level of IL-17A concentrations were significantly 

increased in active vitiligo compared to stable vitiligo 

(P < 0.05). They also suggested that altered cell-

mediated immunity might facilitate the melanocyte 

cytotoxicity in vitiligo. However, no correlation was 

found between serum IL-17A level and age, sex, family 

history, Koebner phenomenon positivity and associated 

autoimmune diseases in vitiligo cases. 

In the present study after NB-UVB treatment, 

vitiligo cases showed a highly statistically significant 

increase in CD4+%, CD4+25+% and CD4+25+FoxP3% 

expression with a mean of 12.1 ± 4 versus 10 ± 3.2, 3.5 

± 1.1 versus 3.2 ± 1 and 1.8 ± 0.6 versus 1.1 ± 0.3 when 

compared to before treatment levels respectively. In 

addition, a highly statistically significant decrease was 

found in IL-17 level when compared to before treatment 

levels (14.3 ± 4.1 versus 19.9 ± 6pg/mL). Our results are 

in agreement with that of Hegazy et al. (26) who 

proposed that restoration of the balance between Th17 

and Tregs might represent a novel pathway for the 

improvement that NB-UVB exerts in vitiligo patients. 

Also, Tembhre et al. (25) detected increased serum 

levels of IL-10, IL-13, and IL-17A and decreased 

concentrations of TGF-𝛽1 in patients with vitiligo and 

that might facilitate the melanocyte cytotoxicity. 

Meanwhile, treatment with NB-UVB was capable of 

elevating TGF-𝛽 levels, suggesting that Treg cytokines 

might play an important role in repigmentation.  

In our study, CD4+25+% as well as 

CD4+25+FoxP3% expression showed statistically 

significant negative correlation with VASI score before 

(p=0.016 & p<0.001 respectively) and after treatment 

(p=0.015 & p<0.001 respectively). On the other hand, 

serum IL-17 level showed a statistically significant 

positive correlation with VASI score before (p < 0.001) 

and after treatment (p < 0.001). This result is in 

agreement with a previous study by Hegazy et al.(26) in 

which baseline and post-treatment VASI score showed 

significant positive correlations with lesional IL-17 and 

IL-22 as well as significant negative correlation with 

FoxP3 expression. The restoration of Th17/Tregs 

balance by NB-UVB could be partially responsible for 

the improvement of vitiligo patients, translated in their 

study by the significant reduction of their VASI score 

that went hand in hand with the drop in levels of lesional 

IL-17 and IL-22 and the rise of FoxP3. This could be 

attributed to the abolishment of the presumed impact of 

the disturbed Th17/Tregs balance on vitiligo, which 

promote its autoimmunity and allow unchecked 

inflammation and perpetuation of the disease. 
 

CONCLUSION 
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Our results suggested that peripheral Treg 

depletion with impaired immune downregulatory 

function and elevated serum levels of IL-17 might 

participate in the autoimmune conditions beyond the 

pathophysiology and activity of non-segmental vitiligo. 

Lower CD4+%, CD4+25+%, CD4+25+FoxP3% expression 

and elevated serum levels of IL-17 positively were 

correlated with disease severity. CD4+%, CD4+25+% 

and CD4+25+FoxP3% expression was significantly 

increased after treatment by NB-UVB. IL-17 level was 

significantly decreased after treatment by NB-UVB. 
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