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ABSTRACT

Background: Data is scarce in literature regarding systemic inflammation in vitiligo patients. Alteration in cytokine levels
and altered neutrophil lymphocyte ratio (NLR) has been described. However exact details of these alterations are not fully
understood. Therefore we did this study to find out alterations in inflammatory markers in active vitiligo patients before
and after treatment.

Objectives: To study NLR, PLR (platelet lymphocyte ratio), IL6 and TNF alpha levels in active generalized vitiligo patients
before and after treatment with NB-UVB and 0.1% topical tacrolimus.

Material And Methods: In 31 cases of active generalized vitiligo and an equal number of healthy controls, serum levels of
IL-6, TNF alpha, NLR & PLR was performed. After 3 months of treatment, inflammatory markers levels were re-analyzed.
Results: We observed significantly raised levels of IL-6 and TNF-alpha in active generalized vitiligo patients at baseline
compared to controls (P = 0.001). There was significant reduction in IL-6 mean (P = <0.001) after 3 months of treatment.
Conclusions: In our study we found significant increase in IL-6 and TNF alpha levels at baseline, which suggest that these
cytokines may play an important role in the pathogenesis of vitiligo. Also there was reduction in the levels of these cytokines
after treatment and this reduction was significant for IL-6 which further substantiate its role in vitiligo pathogenesis and
may be an important mechanism for efficacy of combination of Narrowband-UVB and topical tacrolimus in cases of active
vitiligo.
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INTRODUCTION

In India, the incidence of vitiligo is 0.5%. The
presence of in-situ immune infiltration and
their interaction with epidermal melanocytes
are major features in vitiligo patients. Active
vitiligo is defined as new patches or extension
of old lesions in the past 3 months and the
presence of hypochromic border and/or confetti-
like depigmentation under a Wood’s lamp
examination.'

Tumour necrosis factor (TNF) alpha has an

important role in the development of cytotoxic
T lymphocytes, which are implicated in the
disease initiation in vitiligo. T cell mediated
autoimmunity in particular plays a prominent
role in disease progression, as skin infiltrating
cytotoxic T lymphocytes react with melanocytes.?

IL-6 might play an important role in melanocyte

cytotoxicity through the enhancement of
effector cell migration and effector target
attachment.> Neutrophil Lymphocyte Ratio

(NLR) and Platelet Lymphocyte Ratio (PLR)

Correspondence: Dr. Taru Garg, Department of Dermatology, Lady Hardinge Medical College, Connaught Place, New Delhi

Email: Tarugarg@Yahoo.co.in

The Gulf Journal of Dermatology and Venereology

Volume 29, No.1, April 2022

10



11

Taru Garg et, al.

have emerged as good indicators of subclinical
inflammation and prognostic markers in variety
of diseases like cancer, cardiovascular and
autoimmune inflammatory diseases. To the best
our knowledge, data is scarce in the literature
regarding systemic inflammation in vitiligo
patients.* Systemic inflammation has been
described previously in vitiligo patients for
which meagre literature is available. There is
an alteration in the serum cytokine levels after
treatment with NB-UVB and tacrolimus in
patients with vitiligo. However exact details
of this cytokine alterations are yet to be fully
understood. Raised NLR has been found in
vitiligo patients previously however there is no
study showing alteration in NLR after treatment
similarly there is no previous study evaluating
PLR in vitiligo patients. Therefore, we did this
study to find alteration in the inflammatory
markers (IL-6, TNF alpha, NLR and PLR) in
active vitiligo patients before and after treatment
with NB-UVB and topical tacrolimus.

METHODS AND MATERIALS

A hospital based observational study was con-
ducted in the Department of Dermatology, Ve-
nereology, and Leprosy Department of Derma-
tology & STD and Biochemistry, Smt. Sucheta
Kriplani Hospital (SSKH) And Kalawati Saran
Children’s Hospital (KSCH) November 2018 -
April 2020. The study was approved by the in-
stitutional ethics committee. Thirty six patients
of active generalized vitiligo were initially en-
rolled after applying inclusion & exclusion crite-
ria. Five patients did not follow the study proto-
col (Patients received less than 18 exposures of
Narrowband-UVB were considered as drop out)

& were excluded from study. Thirty one patients
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completed the study as per the protocol. An equal
number of age and sex matched healthy controls
were enrolled. Inclusion criteria for patients: All
clinically diagnosed cases of active generalized
vitiligo (active vitiligo is defined as new patches
or extension of old lesions in the past 3 months
and the presence of hypochromic border and/
or confetti-like depigmentation under a wood’s
lamp examination) patients and age more than
12 years.

Generalized active vitiligo, involving >5% body
surface area or disseminated skin lesions involv-
ing more than 5 sites or more than 10 lesions at
different sites of size more than lcm.

Exclusion criteria for patients: Patients with
acute or chronic inflammatory diseases, focal,
mucosal and segmental vitiligo patients, patients
with chronic infections, photosensitivity disor-
ders, pregnancy and lactating mothers, patients
who have been on systemic treatment or topical
treatment for vitiligo during last 8 weeks, pa-
tients with claustrophobia and patients with im-
munosuppression.

Patient details (age, gender, family history of
vitiligo, duration of disease, associated diseases,
etc) were recorded in a preset proforma designed
for the study. The baseline venous blood samples
(éml) were collected from patients and control
groups under sterile conditions. Sera were
separated and stored until the time of cytokine
estimation.

NLR was calculated by dividing neutrophil
count by lymphocyte count and PLR by
dividing platelet count by lymphocyte count.
Serum levels of IL6 and TNF alpha were
measured by ELISA kits following detailed
methodology mentioned on the kit.Once daily

evening application of topical tacrolimus
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0.1% ointment and concomitant narrow band
UVB phototherapy was given thrice a week
for 3 months. After 3 months again patient’s
inflammatory marker levels (NLR, PLR, IL-6
and TNF alpha) were analyzed.

RESULTS

Patient’s demographic details and clinical
characteristics are described in Table 1. Upper
& lower limbs were the most common sites
of involvement, each being affected in 90.3%
(n=30) of the patients. Trunk was the next
common site involved in 28 patients (90.3%),
followed by face/neck (n=21, 67.7%) and scalp
(n=13, 41.9%). IL-6 and TNF alpha positively
correlated with body surface area, however
this correlation was statistically insignificant (p
value 0.811, 0.593 respectively). IL-6 and TNF
alpha negatively correlated with duration of the
disease, however again, this correlation was
statistically insignificant (p value 0.612, 0.709
respectively).

Serum levels of IL-6 and TNF alpha levels were

higher in active generalised vitiligo patients as

Table 1 Demographic and clinical characteristics

Percentage inactive vitiligo
Variables patients

( n = number)

Assessment of inflammatory markers in active vitiligo patients before and
after treatment

compared to controls. The difference between
the mean levels of IL-6 and TNF alpha in cases
and controls was statistically significant (p value
0.001, 0.001). The difference between mean
NLR and PLR in cases and controls was not
statistically significant (p value 0.862, 0.223
respectively). However mean NLR and PLR
were definitely higher in cases as compared to
controls.

After 3 months of treatmentmean levels of IL-6
and TNF alpha were reduced as compared to the
baseline. Also IL-6 levels were significantly (p
value 0.004) reduced after treatment with NB-
UVB and topical tacrolimus. After treatment,
NLR reduced to 2.36+0.73 and PLR reduced to
105.87+28.94. However, both the values were
found to be statistically insignificant (p value
0.450 and 0.466 respectively).

DISCUSSION
Auto immunityis the most long standing and
popular hypothesis for the pathogenesis of
vitiligo.

CD8 T cells play an important role in the
Cell

immunity is mediated by various subset of T

pathogenesis of wvitiligo.? mediated

Table 2 Serum levels (mean level/value) of various
inflammatory markers in cases (at baseline) and
controls

Age (meant SD in years) | 10.63 £35.10 Mean value of level/value of
Type éf.\{itiligo ) INFLAM- inflammatory markers
1. Vitiligo vulgaris 83.9% (n=26) MATORY CASES CONTROLS | p value (as
2. Acrofacial vitiligo 16.1 (n=6) MARKERS compared
Duration (mean< SD in 8.145.96 MEAN#SD | MEANSSD | - line)
years) IL-6 (pg/ml) | 7.20£1023 | 0.90+0.93 | 0.001
Leukotrichia 41.9% (n=13)

TNFALPHA 8.16+5.30 4.26+2.73 0.001
Koebnerisation 6.5% (n=2) (pg/ml) ‘ ' ' ' )
Premature greying 25.8% (n=8) NLR 2.45+1.01 2.41+0.78 0.862
Family history 3.2% (n=1) PLR 108.90+38.20 | 96.57+40.03 0.223
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Table 3 Serum levels/value of various inflammatory markers at various intervals

Value/ levels of inflammatory markers
Inflammatory markers
Pai
Meansd Minimum Maximum aired t test
P value
Before treatment 7.20+10.23 1.12 57.65
IL 6(pg/ml) 0.004
After treatment 4.86+8.15 .86 45.10
Before treatment 8.16+£5.30 291 21.87
TNF alpha(pg/ml) 0.060
After treatment 6.29+6.54 2.01 31.80
Before treatment 2.45+1.01 1.30 5.10
NLR 0.450
After treatment 2.36+0.73 1.20 4.00
Before treatment 108.90+38.20 49.00 220.00
PLR 0.466
After treatment 105.87+28.94 65.00 200.00

Table 4 Correlation of inflammatory markers

with bsa and duration

p value (as
PEARSON compared to
VARIABLES CORRELA- p X
baseline by chi
TION R
square test)
BSA * IL6 before
0.045 0.811
treatment
BSA * TNF alph
apha 0.100 0.593
before treatment
Duration * IL6
Hraton -0.095 0.612
before treatment
Duration * TNF
alpha before treat- -0.070 0.709
ment

cells and cytokines secreted by them, that is,
Thl (IL-2, TNF-a), Th2 (IL-6), and Th17 (IL-
17, IL-22). Vitiligo was long considered a Thl-
mediated disease, and the evidence for the same
has been reported earlier. However, skewing of
immune responses toward Thl or Th17 cells
has now been shown in cases of vitiligo.’

Cytokines like IL-2, IL-6, IL-13, IL-17 and
TNF alpha were found to be increased in
generalised vitiligo patients.®’ IL-6 is produced

by mononuclear cells. It activates the polyclonal
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B cell with subsequent increase in antibody
production which further leads to melanocyte
damage.

IL-6 significantly upregulates melanocyte intra-
cellular adhesion molecule 1 (ICAM1). ICAMI1
is necessary for leukocyte and melanocyte at-
tachment for immunologic cytotoxicity. More-
over, IL-6 is a potent inhibitor of melanocyte
growth.?

In a study by Tu et al,® mean levels of IL-6 were
121.04+29.33 pg/ml in generalized vitiligo and
it was found to be statistically significant (p
value<0.05). Similar findings were observed
in a study by Singh S et al,” where IL-6 mean
levels were raised in cases (13.21£2.25 pg/ml)
as compared to controls and the results were
statistically significant (p value 0.000). In a
study by Sushama et al,'® again similar findings
were observed (IL-6 level mean levels were
65.636+£39.912 pg/ml as compared to controls,
statistically significant p value 0.000). Singh S
et al,” found negative correlation of IL-6 with
the duration of the disease of less than 15 years,

findings similar to our study. This was in contrast
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to the study by Sushama S et al,'” where no such
correlation was found. In our study positive
correlation was noted between IL-6 and body
surface area however this correlation was found
to be statistically insignificant (p value 0.811).
This was similar to the results observed in the
study by Sushama S et al,'’’ In a study by Zaki
AM et al,'' before treatment IL-6 mean levels
were 228.434+88.52 pg/ml and after 16 sessions
of NB-UVB levels were reduced to 112.10+
45.69 pg/ml and were found to be statistically
significant (p value <0.001). However there is
no study to estimate IL-6 levels before and after
treatment with combination of Narrowband-
UVB and topical tacrolimus.

Abdallah et al,'? in their study mentioned IL-6 as
the sensitive marker of activity if its levels are
more than 2.5 pg/ml. In our study levels of IL-6
more than 2.5 pg/ml were seen in 21 (67.7%)
patients and mean levels of IL-6 in cases was
also higher (7.20+10.23 pg/ml) than this.

IL-6 levels were more than 2.5 pg/ml in 21
(67.7%) patients before treatment. After 3
months of treatment level of IL-6 was reduced
to, less than 2.5 pg/ml in 10 (47.6%) patients out
of these 21 patients. Our findings suggest that
IL-6 plays an important role in the pathogenesis
of vitiligo and can be considered as a sensitive
marker to look for activity in vitiligo patients.
Reduction in levels of IL-6 may be an important
mechanism for efficacy of this combination
(Narrowband-UVB and topical tacrolimus) in
cases of active vitiligo.

TNF-alpha induces the expression of ICAMI
on the cell surface of melanocytes. Increased
expression of ICAM-1 on the melanocytes
enhances the T-cell and melanocytes attachment

in the skin resulting in destruction of melanocytes
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in vitiligo patients.’ In study by Sushama S et al,"
TNF alpha mean levels were 185.988+86.792
pg/ml significantly higher than the controls in
generalised vitiligo patients (p value 0.000).
Sushama et al,’ found negative correlation of
TNF alpha with the duration of disease, findings
similar to our study. In our study positive
correlation was noted between TNF alpha and
body surface area however this correlation was
found to be statistically insignificant (p value
0.593). This was similar to the findings in the
study by Sushama S et al.'

In contrast to above in studies by Singh S et al,’
and Tu et al® mean levels of TNF alpha were not
significantly (p value 0.32, >0.05 respectively)
raised in vitiligo patients as compared to controls.
Before treatment TNF alpha mean levels were
8.16+5.30 (pg/ml). After 3 months of treatment
it was reduced to 6.29+ 6.54 pg/ml and this was
found to be statistically insignificant (p value
0.060). In the literature it has been described
previously that serum levels of TNF alpha
correlates with levels in the skin lesions.” Attawa
E et al,’” immunohistochemically evaluated
TNF alpha expression in 20 generalised vitiligo
patients and healthy controls after 60 sessions of
Narrowband-UVB. In this study after treatment,
lesional and perilesional TNF alpha expression
was increased as compared to baseline and
was statistically significant (P<0.05). This is in
contrast to our study where TNF alpha levels
were decreased after the treatment. However we
have used combination of Narrowband-UVB and
topical tacrolimus which may be responsible for
the reduction of TNF alpha levels after treatment.
Our study is the first to estimate TNF-alpha levels
in patients with active generalized vitiligo after

treatment with this combination (Narrowband-
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UVB and topical tacrolimus).

In a study conducted by Webb KC et al,'* they
concluded TNF alpha inhibitors are effective
in disease stabilization in patients with vitiligo
and can be used as an adjuvant in active vitiligo
patients to achieve stabilization. Reduction in
TNF alpha levels seen in our study also suggest
that therapeutic agents targeting TNF alpha can
be useful in active vitiligo.

Reduced melanogenesis in the adipose tissue
may lead to metabolic disturbance in vitiligo
patients, since oxidative stress plays a role in the
pathogenesis of metabolic syndrome.">'® NLR
and PLR are novel inflammatory parameters.
Patients with generalised vitiligo can have
increased systemic inflammation as compared
to localised vitiligo. The melanocytes present
in the adipose tissue exert an anti-inflammatory
action. They have a role in the reduction of
ROS.'® NLR is calculated as the absolute count
of neutrophils divided by the absolute count
of lymphocytes. Platelets are a rich source of
inflammatory cytokines, and play an active role
in inflammation while having regulatory effects
on immune cells. PLR by calculating the absolute
platelet count divided by the absolute lymphocyte
count is again suggested as a potential marker to
determine inflammation."

Our study is the first to estimate the NLR and
PLR after treatment with Narrowband- UVB and
topical tacrolimus. After 3 months of treatment
NLR reduced to 2.36+ 0.73 and PLR reduced to
105.87+ 28.94. However both the values were
found to be statistically insignificant (p value
0.450 and 0.466 respectively).

CONCLUSION

IL-6 levels were raised significantly at baseline
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in our patients therefore it can be considered as
a marker to look for activity in vitiligo patients
which may be helpful in taking the decision
regarding treatment in such patients. IL-6 levels
were decreased significantly after treatment
with Narrowband-UVB and topical tacrolimus.
Reduction in levels of IL-6 post treatment
suggests its role in the pathogenesis and also
could be a possible mechanism for efficacy
of above treatment in vitiligo. Larger studies
measuring levels of IL-6 pre and post treatment
may be considered to explore this aspect further.
TNF alpha levels were also increased at baseline
in our study therefore it can also be considered as
a marker to look for activity in vitiligo patients.
Reduction in TNF alpha levels after treatment
seen in our study suggests that therapeutic agents
targeting TNF alpha can be useful in active
vitiligo to stop the progression of the disease.
More studies with large sample size, vitiligo of
varying duration and varying severity (especially
more body surface area) are required to look for
systemic inflammation in vitiligo as levels of
inflammatory markers including IL-6 and TNF
alpha were raised whereas NLR and PLR values

were not conclusive.
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