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Vitiligo is an acquired cutaneous disorder characterized by progressive and selective destruction of
melanocytes. Although, the exact etiology of vitiligo is still obscure, autoimmunity is strongly implicated in
its pathogenesis. The aim of this study was to evaluate the immunological alterations in the peripheral
lymphocytes in patients with vitiligo and their possible immunomodulation by narrowband ultraviolet B
phototherapy. The study comprised of 44 patients with vitiligo (23 untreated, 21 treated) and 20 normal
control subjects who were studied for peripheral blood lymphocytes imbalance using flow cytometry. The
percentages of total T-lymphocytes, B-lymphocytes, helper T cells, cytotoxic T cells, activated T-
lymphocytes, and natural killer cells were evaluated with the use of CD3, CD19, CD4, CD8, CD25, HLA-DR and
CD56 monoclonal antibodies, respectively. A statistically significant lower difference in the median values of
CD4+ cells (helper T lymphocytes) and CD4+/CD8+ ratio was found between untreated and both of treated
and control groups. Natural killer cells (CD3-CD56+) were significantly higher in untreated than the other two
groups. On the other hand, activated T-helper cells (CD4+CD25+) were significantly higher in both untreated
and treated groups than the control subjects. In conclusion, the reported immunological alterations
supported the role of cellular autoimmune mechanisms in the pathogenesis of the disease. Narrowband
ultraviolet B phototherapy may enhance cellular immunity in vitiligo patients.

itiligo is an acquired cutaneous indirectly supports the idea that an

disorder characterized by progressive

and  selective  destruction  of
melanocytes leading to a variable number of
circumscribed white cutaneous macules,
frequently affecting the exposed body areas
(Taieb & Picardo, 2007). The disease is
estimated to affect 1-2 % of the world's
population, regardless of age, sex, and race
(Sandoval-Cruz et al, 2011). Although,
vitiligo seems to be a mild disease, it is
cosmetically a disfiguring disorder, its impact
on the patient's psychology should not be
underestimated (Ongenae et al., 2006).

The exact etiology of vitiligo is still
obscure; however, autoimmunity is strongly
evidenced in its pathogenesis by the
coexistence of other autoimmune disorders
such as autoimmune thyroid disease,
pernicious anemia and alopecia areata
(Alkahateeb et al., 2003; Ahmed et al., 2007).
Moreover, repigmentation in vitiligo patients
treated with immunosuppressive agents

autoimmune-mediated process is involved in
the pathogenesis of the disease (Boone ef al.,
2007; Hartmann et al., 2008). Humoral
(Gilhar et al., 1995) and cellular (Van den
Boorn et al., 2009) immunities have been
implicated in the pathogenesis of vitiligo. The
role of humoral immunity is supported by the
presence of melanocyte-specific  auto-
antibodies in the sera of vitiligo patients (Cui
et al., 1995; Farrokhi et al, 2005). On the
other hand, cellular immunity is suggested by
the infiltration of perilesional skin areas with
helper and cytotoxic T lymphocytes.
Furthermore, the circulating as well as skin
infiltrating cytotoxic T lymphocytes against
melanocyte-specific ~ antigens,  including
Melan-A (MART-1), melanosomal matrix
protein gpl00 and tyrosinase express high
levels of a skin homing receptor, cutaneous
lymphocyte-associated antigen (CLA), its
frequency correlates with the extension and
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severity of the disease (Ogg et al., 1998; Lang
et al., 2001; Palermo et al., 2001).

Various management options are available
for vitiligo with acceptable results in most
patients. Different types of phototherapy have
been used in the treatment of vitiligo yielding
reasonable therapeutic responses. The most
classic treatment regimen was topical or oral
psoralen and ultraviolet A (PUVA) therapy
until  the introduction of narrowband
ultraviolet B (NB-UVB) in 1997 which
represents the current effective and safe
therapeutic option in patients with vitiligo
(Westerhof & Krobotova, 1997).

The aim of this study was to evaluate the
immunological alterations in the peripheral
lymphocytes in patients with vitiligo and the
impact of narrowband UVB phototherapy as
an immunomodulator.

Patients and Methods
Study Design

This study was conducted at the department of
Dermatology & Venerelogy in collaboration with the
Medical Microbiology & Immunology department,
Sohag university hospital, during the period from
October to December 2011.

The study included patients with vitiligo recruited
from the outpatient’s clinic of the of Dermatology
department. Written informed consents were obtained
from all enrollees. Twenty healthy volunteers from the
hospital staff were also included as control.

Study Exclusion Criteria

Patients with age less than 15-years, clinically and
laboratory diagnosed with autoimmune diseases such as
Hashimoto thyroditis, pernicious anaemia, type 1
diabetes and alopecia areata and patients receiving
immunosuppressive therapy.

The eligible patients (n= 44) were allocated into
two groups; untreated patients (n = 23) and treated
patients with NB UVB phototherapy (n =21).

Definitions

Vitiligo was classified into segmental and non-
segmental types according to Koga classification (Koga
& Tango, 1988).

Non - segmental (type A); is more common, has a
potential lifelong evolution and is associated with
Koebner phenomenon and frequently with autoimmune
diseases, such as thyroid disorders, juvenile diabetes
mellitus, and pernicious anemia.

Segmental (type B); is rarer and has a dermatomal
distribution; after rapid onset and evolution it usually
exhibits a stable course.

Stable vitiligo; was defined by the absence of new
lesions, non progression of existing lesions, and
absence of Koebner phenomenon during the last one
year (Parsad & Gupta, 2008).

Vitiligo Area Scoring Index (VASI); is a
quantitative parametric score to measure the severity of
the disease indexes and treatment evaluation criteria. It
is calculated using a formula that includes contributions
from all body regions with a possible range of (0—100)
(Hamzavi et al., 2004).

VASI=
Z(All body sites) (hands units) X (depigmentation)

Fitzpatrick phototyping scale; is a numerical
classification for the color of skin to evaluate the
response of different types of skin to UV light. It
measures several components, genetic disposition,
reaction to sun exposure and tanning habits (e.g. skin
type III: darker white skin that tans after an initial burn;
type IV: light brown skin, typical Mediterranean
Caucasian skin, burns minimally and tans -easily
(Fitzpatrick, 1975).

Narrowband UVB Phototherapy

Treated patients received at least 40 sessions of
narrowband ultraviolet B (NB UVB) phototherapy;
twice per week on non-consecutive days. The dose
regimen was determined by Fitzpatrick skin
phototypes. Patients with skin phototype III were
started on 180mJ/cm?, while skin phototype IV patients
received 150mJ/cm®. The dose was increased at each
session by 20% of the previous dose until minimal
erythema of the vitiligo lesions was achieved. Further
increments, if needed, were 10% of the last given dose.
If symptomatic erythema or blistering developed, NB-
UVB was withheld for one week and the dose was
decreased by 20% of the last given one.

Flow Cytometric
Lymphocytes

Analysis of  Peripheral

Two ml of peripheral venous blood samples were
withdrawn from all the participants using vacutainer
tubes containing potassium ethylene diamine
tetraacetate (EDTA) anticoagulant. Samples were
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stained and analyzed in the same day by flow
cytometry according to manufacturer’s instructions.
One hundred pl of anti-coagulated blood stained with
10 pl of either combination of conjugated monoclonal
antibodies (Beckman Coulter, France); namely anti-
HLA-DR, anti-CD4 labeled with fluorescein
isothiocyanate (FITC), anti-CDS8, anti-CD25, anti-
CD56 labeled phycoerythrin (PE), anti-CD3 or anti-
CD19 conjugated to electron coupled dye (ECD).
Tubes were vortexed then incubated for 10 min at room
temperature (RT) in the dark. One ml of lysing solution
(Beckman Coulter, France) was added to the mixture
while vortexing followed by incubation for 15 min at
RT in the dark. Finally, analysis of the cells was done
by EPICS XL flow cytometry using SYSTEM II
version 3.0 software (Beckman Coulter, USA) with a
standard 4-color filter configuration. Lymphocytes
were gated via their forward and side scatter properties.
T-cells were identified based on their expression of
CD3+CD4+ (helper T-lymphocytes) or CD3+CD8+
(cytotoxic  T-lymphocytes). B-lymphocytes were
identified by expression of CD3-CD19+ and natural
killer by CD3-CD56+. Gates were analyzed for number
and percentage of cells.

Statistical Analysis

Values are presented as percentages or range and
median. Chi square test was used for categorical data
and non parametric test was used for quantitative data.
Variables with uneven distribution were analyzed with
the Mann-Whitney's U test to compare between two
groups while Kruskal-Wallis test was used for the
comparison between the three groups; untreated,
treated and control. For all tests a P value < 0.05 was
considered significant.

Results

The study included 44 patients (21 males) and
20 healthy control subjects (10 males); age
range from 15 to 60 years while the age range
of the controls was 18 to 50 years. The
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duration of the disease was significantly
higher (P= 0.006) in treated group with NB
UVB phototherapy than untreated patients
(Table 1).

Twelve patients (27.3%) had segmental
type and 32 (72.3%) were non-segmental. The
disease was active in 26 (59.1%) patients; the
other 18 (40.9%) patients had stable vitiligo.
A definite family history of vitiligo was
present in 9 (20.5%) patients while 8 (18.2%)
had a previous history of stress. Vitiligo Area
Scoring Index (VASI) ranged from 0.05-21.15
among the patients. In total, twenty seven
(61.4%) patients had skin phototype III and
17 (38.6%) had phototype IV (Table 1).

Flow cytometric analysis of the peripheral
lymphocyte subpopulations revealed that the
median values of CD4+ cells (helper T
lymphocytes) was significantly lower in
untreated vitiligo patients than in treated or
control groups (Table 2; Figure 1), as well as
CD4+/CD8+ ratio (Figure 2).

The level of natural killer cells (CD3-
CD56+) was significantly higher in untreated
than the other two groups (Table 2; Figure 3).

On the other hand, activated T-helper cells
(CD4+CD25+) were significantly higher in
both untreated and treated groups than in the
control subjects (Table 2; Figure 4). The other
median values of CD3+, CD8+, activated
CD8+ and CDI9+ were not statistically
significant among the different groups (Table
2).
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Table 1. Patients' characteristics

Untreated group Treated group

Variable *P value
N= 23 N= 21
Gender
Female 12 (52.17) 11 (52.38) NS
Male 11 (47.83) 10 (47.62)
Age (years) 31 (17-56) 23 (15-60) NS
Duration of disease (years) 2 (0.25-40) 5(1.5- 30) 0.006
Vitiligo type
Non-segmental 17 (73.91) 15 (71.43) NS
Segmental 6 (26.09) 6 (28.57)
Disease activity
Active 17 (73.91) 9 (42.86) 0.04
Stable 6 (26.09) 12 (57.14) '
Family history
Yes 6 (26.09) 3 (14.29) NS
No 17 (73.91) 18 (85.71)
History of Stress
Yes 6 (26.09) 2(9.52) NS
No 17 (73.91) 19 (90.48)
VASI 2.25 (0.5-21.15) 1.00 (0.05 -9.25) NS
Skin phototype
1 14 (60.9) 13 (61.9) NS
1\ 9(39.1) 8 (38.1)
Data were expressed as number (percentage), or median (range)., P>0.05 is not significant., NS= not significant
Abbreviation: VASI; Vitiligo Area Scoring Index
Table 2. Flow cytometric analysis of peripheral lymphocytes
Variable (%) Untreated group Treated group Control P value
CD3 64.6 (48.4-74.6) 64.1 (565.3-73.4) 66.95 (57.3-78.3) NS
CDh4 36 (23.7-46.9) 40 (32.4-51) 41.5 (31.9-51.6) 0.01*
CD8 27.3 (20-55.6) 23.6 (17.5-35) 26.5 (18.8-31.5) NS
CD4/CD8 1.3 (0.5-1.8) 1.6 (1-2.4) 1.6 (1-2.4) 0.002*
CD4/CD25 7 (1.4-23.7) 5.5 (2.2-13.2) 3.8 (2.4-8) 0.002**
CD8/HLA-DR 28.2 (12-55) 19 (4.8 -44.6) 20.95 (6.1-41) NS
CD19 8.2 (4.2-19.7) 7.3 (2.7-15) 5.15 (2.8-19.4) NS
CD56 10 (1.2-14) 4.5 (1.4-19.7) 5.9 (2-13.1) 0.001*

Values were expressed as median and (range). Abbreviations: CD; Cluster of differentiation, CD3; T-lymphocytes, CD4; T-helper
cells, CD8; T-cytotoxic cells, CD4/CD25; Activated T-helper cells, HLA; Human leukocytes antigen, CD8/HLA-DR; Activated T-
cytotoxic cells, CD19; B-lymphocytes; CD56; Natural killer cells. P>0.05 is not significant. NS= not significant.

* Significant when the untreated group was compared with the treated and control groups

** Significant when both untreated and treated groups were compared with the control group
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Figure 1. Showed a lower percentage of peripheral
CD4+ T cells in untreated vitiligo patients when
compared with treated and control groups (P=0.01).
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Figure 3. Showed a higher percentage of peripheral NK
cells in untreated vitiligo patients when compared with
treated and control groups (P=0.001).

Discussion

Vitiligo is a psychologically distressing
disorder with a presumed autoimmune
etiology. Narrowband ultraviolet B (NB
UVB) therapy is a relatively safe and effective
mode of therapy for generalized vitiligo in
adults and in children (Parsad et al., 2010).
Although, many studies were previously
conducted to evaluate the possible
implications of autoimmunity in the
pathogenesis of the disease, few studies have
evaluated the effect of phototherapy on the
immune profile of the treated patients. To our
knowledge, this is the first study to assess the
possible immunomodulatory effect of NB-
UVB phototherapy in patients with vitiligo.
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Figure 2. Showed reduced CD4+/CD8+ ratio in
untreated vitiligo patients when compared with treated
and control groups (P=0.002).
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Figure 4. Showed a higher percentage of activated
CD4+ cells in both of untreated and treated vitiligo
patients when compared with the control group
(P=0.002).

In this study, we identified significant lower
values of T-helpers and T-helper/T cytotoxic
ratio in untreated patients while no significant
differences in the total T, B or cytotoxic T-
lymphocytes were observed in the different
groups of participants. These data not only
corroborated results reported by many
previous studies, but also, supported the
previous assumption that vitiligo is associated
with immunological alterations (Grimes ef al.,
1986; Halder et al., 1986; Gunduz et al,
2004; Basak et al., 2008). In contrast, our
findings disagreed with other studies that
report an increased number of the peripheral
T-helpers and an elevated T-helper/T
cytotoxic ratio in studied patients (Soubiran et
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al., 1985, D’ Amelio et al. 1990, Al-Fouzan et
al., 1995; Pichler et al., 2009).

The significant higher percentage of
activated T-helpers (CD4+/CD25+) in our
study shown in both untreated and treated
patients aligned with the experience of
Mahmoud and his colleagues (2002) who
reported higher percentages of peripheral
CD4+/CD25+ and CD4+/CD45RO+ (memory
T-cells) in patients with non-segmental
vitiligo.

Although, both natural killer cell activity
and abnormalities in the circulating NK cells
were previously described in patients with
vitiligo, reports from previous studies were
largely discordant (Mozzanica et al., 1992).
Many studies reported normal levels of total
NK cells count in the peripheral blood of
patients with vitiligo however, this study as
well as others described an increased total
count of NK cells (Halder ef al., 1986; Abdel-
Naser et al., 1992; Mahmoud ef al., 2002; Lin
et al., 2003; Gunduz ef al., 2004; Basak et al.,
2008; Pichler et al., 2009).

The marked discrepancies in the published
data about vitiligo-associated peripheral
lymphocytes imbalances may be attributed to
the differences in study techniques, clustering
of patients at different stages of the disease in
the same study group. In addition, the obvious
limitation of this approach that it did not fully
characterize cell populations that may
selectively influence the pathogenesis of skin
lesions as skin homing CLA+ lymphocytes
(Antelo et al., 2010).

NB UVB therapy has emerged as one of
the most effective treatment options in vitiligo
over the last decade. The mechanism of action
of NB-UVB phototherapy is not fully
elucidated. Similar to PUVA therapy, NB-
UVB may exert its effects through the
induction of local as well as systemic
immunosuppression in an attempt to stop
destruction of the melanocytes. Subsequently,
the melanocytes of the outer hair root sheaths

are stimulated to proliferate and migrate
outwards to re-pigment the affected skin (Cui
et al, 1991; Norris et al., 1994). Noteworthy,
the comparable values of T-helper cells and
T-helper/T-cytotoxic ratio observed in studied
treated patients and controls may suggest that
NB-UVB has an up- regulating effect on the
immune profile of the treated patients. This
controversy may be explained by the lack of
data about the immune profile of the patients
before treatment. However, Antelo and his
coworkers (2010) noticed no effect of PUVA
on the patients' immune profile by reporting
insignificant  difference  of  T-helper/T
cytotoxic ratio and the proportion of CLA+ T
cells between the patients and the control
subjects, before and after PUVA
phototherapy.  Although, the difference
between our result and the former study could
not be soundly explained, the heterogenicity
in vitiligo-associated peripheral lymphocytes
imbalances remains a possible explanation.

Limitations of this study were the small
number of participants, lack of analysis of T-
lymphocytes subpopulations that selectively
influence the pathogenesis of skin lesions as
skin homing CLA+ lymphocytes and lack of
information about immunological profiles of
vitiligo patients before treatment.

In the present study, the significantly lower
values of T-helper cells and T-helper/T-
cytotoxic ratio and the elevated levels of
natural killer cells (CD3-CD56+) in untreated
vitiligo patients may suggest the role of
cellular immunity in the pathogenesis of
vitiligo. Narrowband UVB phototherapy may
have an immunomodulatory effect in the
course of vitiligo disease. Further studies are
needed to ascertain the role of autoimmunity
in melanocytes destruction.
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