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Abstract The first mention of vitiligo was noted in the writings of Celsus and Seneca (1st century AD), however, even
today, vitiligo cannot be completely cured, it is still a frequent violation of pigmentation, and its impact on the quality of life
of patients is very important. According to experts of the British Association of Dermatologists (BAD), psychological
distress in vitiligo is subject to screening evaluation. The purpose of the work: based on the use of calculators VAS, VASI and
the study of the quality of life in patients to develop a scale for assessing the severity of vitiligo, taking into account the stage
of the process, its prevalence, psychological distress of the patient. In addition to determining VES scores, the severity of the
disease was judged on the VASI scale. As recommended, "according to the VASI scale, the calculation of the affected area is
carried out according to the rule of the palms, since the area of the patient's palm is about 1% of the body surface, and the
points are calculated as the area of the lesion expressed in the palms multiplied by the intensity of depigmentation (1 =
complete depigmentation, 0.5 = 50% depigmentation).” Thus, our results showed that vitiligo debuted at a young age up to 30
years, in most cases it was generalized, progressive vitiligo was in 122 (42.5%) patients, the average duration of the disease
was 42.6+3.6 months, and the severity of the lesion, estimated by M-VES and M-VASI, taking into account the quality of life,
correlated with the VES and VASI scores, respectively, which indicates the validity of our proposed modifications of the

scales for assessing the severity of vitiligo.
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1. Introduction

The first mention of vitiligo was noted in the writings of
Celsus and Seneca (1st century AD), however, even today,
vitiligo cannot be completely cured, it is still a frequent
violation of pigmentation, and its impact on the quality of
life of patients is very important. According to experts of the
British Association of Dermatologists (BAD), psychological
distress in vitiligo is subject to screening evaluation. A lot of
research and scientific papers have been conducted in the
CIS countries and abroad on various aspects of the diagnosis
and treatment of vitiligo, clinical recommendations on
the establishment of clinical forms, stages and severity of
vitiligo are constantly updated; recommendations of the
European Dermatological Forum (2013), evaluation scales
and calculators are proposed: VETF, VES, SA-VES, VASI
scales [10,17,25,31], including with an emphasis on quality
of life [7], however, there is no consensus on a single
classification of vitiligo. To date, there is still insufficient
clarity in determining the severity and activity of vitiligo,
and evaluating the effectiveness of treatment is difficult due
to the different methodological approach to the results
obtained.

Establishing the severity of the processin vitiligoisa

Received: Nov. 30, 2022; Accepted: Dec. 20, 2022; Published: Dec. 23, 2022
Published online at http://journal.sapub.org/ajmms

subject of discussion. First of all, visual assessment of
lesions is carried out, determination of the level of
pigmentation - mexometry, examination in the rays of a
Wood lamp, UV photometry [23,24]. Several evaluation
scales have been proposed: according to the Point-counting
method; the palm method; according to the Vitiligo disease
activity score (VIDA SCORE, 1999), the VASI scale (2004)
[13], developed by analogy with PASI (Psoriasis area square)
[15], EASI [4,5] VETF score (Vitiligo European task force,
2007); assessment of vitiligo severity index (Vitiligo extent
tension index (VETI), 2014); VIPs [8,18,19], VIS-22 [11],
VDAS [31], VSAS [28], photographing for monitoring,
assessment of quality of life in vitiligo by VitiQoL, DLQL
[9]. Computer modeling is also used in the programs
AutoCAD 2000, PHOTOSHOP, COREL DRAW,;
spectrophotometry, confocal microscopy (reflectance
confocal microscopy), a 3D method for assessing the lesion
in vitiligo DIAS (Kawakami, 2011), a VES calculator
(vitiligo extent score) [17] expressing the total skin lesion
and its modifications — SA-VES (Naja van Geel) [29] and
artificial intelligence [10,14,25,26,27].

Each of the proposed scales has its advantages and
disadvantages. The VIDA scale has a number of limitations,
because it takes into account the subjective opinion of the
patient, does not take into account the prevalence of the
process [22]. The VETF scale consists of three subscales
(% area, staging 0-4, spreading -1-0-+1) and includes an
assessment of the prevalence (rule of nines), the stage of the
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disease (0-3 stages), the degree of progression (-1 - +1). The
VET]I scale takes into account the assessment of the affected
area according to the rule of nines (similar to the assessment
of the area of burns) multiplied by a coefficient. The VASI
scale provides for the rule of palms to assess the prevalence
of the process, since the area of the patient's palm is 1%
of the body surface; the assessment of the degree of
depigmentation on this scale is expressed in % (0-100%)
[13]. At the same time, the degree of depigmentation
is expressed as complete depigmentation -100%, single
pigmented dots — 90%, depigmented and normal areas
alternate with a predominance of depigmented — 75%,
when the alternation of areas occurs equally — 50%, the
predominance of normal zones over depigmented in one area
— 25%, point depigmentation — 10% [12]. Recently, a VES
scale, SA-VES, has been proposed, the tools of which allow
to estimate the area of the lesion using computer
visualization, as well as to take into account the degree of
depigmentation. There are works where a correlation has
been established between the VES and VASI estimates
[3,14], which, according to most researchers, are currently
the most optimal. At the same time, these scales do not take
into account the patient's quality of life, and the VASI scale
does not take into account the head and neck areas [21,30].
At the same time, it is important to emphasize that the
presence of depigmentation on the face and neck causes a
stronger psychological trauma than localization of the
process in other parts of the body [16]. Some authors suggest
multiplying the prevalence rate in these zones by 2 [1].

Even more difficult is the issue of evaluating the
effectiveness of treatment for vitiligo. Thus, according to the
results of a systematic review, 25 types of clinical outcomes
of vitiligo are given in the literature, in 22% of the works the
immediate results from the course of treatment were
analyzed and repigmentation was detected in 96% of cases,
and repigmentation was measured using 48 (!) different
scales. Only 9% of the papers evaluated the quality of life,
13% of the papers contained information about the
prevalence of the disease in the studied population, 17% of
the papers studied patient satisfaction with treatment.
Assessment of the quality of life of patients with vitiligo is
important because the disease causes severe psychological
trauma, up to depression, these patients feel stigmatized,
experience violations of social adaptation [2,6], and
psychological distress can aggravate vitiligo, cause the
progression of depigmentation and hinder the achievement
of a good result of treatment.

We believe that creating a universal index for vitiligo,
which allows us to judge the prevalence, degree, stage, as
well as evaluate the effectiveness of treatment and prognosis
of vitiligo, is an important task. By analogy, a very
convenient classification of TNM is used in oncology.
Unfortunately, in dermatology today none of the methods is
so simple and universal.

The purpose of the work: based on the use of calculators
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VAS, VASI and the study of the quality of life in patients to
develop a scale for assessing the severity of vitiligo, taking
into account the stage of the process, its prevalence,
psychological distress of the patient.

2. Materials and Methods

There were 287 patients with non-segmental vitiligo (148
men and 139 women) aged 19-68 years who applied to the
State Institution "RSNPMTSDVIK" in the period from 2018
to 2022. (table.1), the average age was 28.1+1.3 years.

Table 1. Distribution of patients by age and gender

Age, M F Overall
years n % n % n %
19-45 109 73,6 116 83,6 225 78,4
45-59 21 14,2 15 10,8 36 12,5
60-74 18 12,2 8 5,6 26 91
Overall 148 100 139 100 287 100

The evaluation of the prevalence of the process using
the VES calculator was carried out using the application
(https://www.vitiligo-calculator.com).  The  calculator
provides an estimate, which can be expressed as a percentage
of the involvement of the body surface area (BSA) or the
degree of spread to the area (from O to 6), you need to
choose a suitable pattern for the affected area, and also
note the degree of depigmentation, also according to the
pigmentation scale (Fig. 1).

In addition to determining VES scores, the severity of the
disease was judged on the VASI scale. As recommended,
"according to the VASI scale, the calculation of the affected
area is carried out according to the rule of the palms, since
the area of the patient's palm is about 1% of the body surface,
and the points are calculated as the area of the lesion
expressed in the palms multiplied by the intensity of
depigmentation (1 = complete depigmentation, 0.5 = 50%
depigmentation).” The calculation on the VASI scale
consists of the total amount of points for the severity of the
lesion on the body, arms, hands, body, lower limbs, feet
(Fig. 2).

The assessment of the quality of life was carried out
according to DIKZH.

We also developed a modification of VAS, VASI and
evaluated their validity - we conducted a comparative
analysis of the severity of vitiligo on the VASI, M-VASI,
VES, M-VES scales.

The degree of progression of the disease was determined
by the presence of the following signs, allowing to
distinguish a stable disease from a progressive one. Signs of
ongoing depigmentation include: 1) Indistinct boundaries of
foci or the appearance of new point depigmented areas, 2)
Kebner phenomenon, 3) "Trichromic™" staining in foci, 4)
Signs of inflammation, hyperemia and itching in foci [20].
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CODE/reference numbes:

Bodypart BSA Grade Region BSA
Face (upper) 0,5625 Face 0,5625
Face (lower) o Trunk (including front and back side trunk and waist) 6.6
Trunk (upper) 2 Extremiies (including legs, arms, axillae) 8,900
Trunk (lower) 2 Feet [
Waist o Hands (left & right) a
Legs (front) 1 Total VES score 16,0625
Feet o
Axika (right) 0
Axika (left) ]

Back (upper) )

Back (lower) 0,

Giluteal 1
Legs (back) 4
Hand (left) 0
Hand {right) o
Arm (froat. right) 0,875
Arm (back, left) 0,875
Arm (front, left) 0,875
Arm (back, night) 0,875
Total
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This was on 27-10-2022 07:35:47 by the VES calcuiator available online at www.vitiligocalculator.com. Remark:
caomposition of this figure is based on the pictures included in the calculator per category (0-8). © 2022, VES calculator. All rights reserved

Figure1. VES view
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Figure 2. VASI score
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Figure 3. Distribution of patients depending on the age of vitiligo onset

3. Results and Discussion

All our patients were with segmental vitiligo. The duration
of the disease averaged 42.6+3.6 months, while the onset of
vitiligo for less than 1 year before treatment was in 114
patients (40%), the duration up to 2 years — in 53 (18%),
from 2 to 5 years — in 54 (18.8%), 5-10 years — 54 (18.8%)
(fig. 3).

The differential
post-inflammatory

diagnosis was performed with
hyperpigmentation, piebaldism,

idiopathic hypopigientation, focal scleroderma,
scleroatrophic lichen, white lichen, chemical leukoderma,
the initial stage of leprosy and multicolored lichen.

The degree of progression was assessed by a set of clinical
signs proving the instability of the course of vitiligo —i.e., the
tendency to increase foci, the appearance of new foci, as well
as the presence of scalloped vitiligo, tricolor staining of foci
and signs of inflammation in the foci. In the presence of these
components, we considered vitiligo unstable, progressive,
and conditionally designated as (+1), stable vitiligo we
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designated as (0), and regressive, i.e. with a tendency to
repigmentation and reduction of the area of foci — as (-1)
(Fig. 4).

Unstable vitiligo was detected in 122 (42.5%) patients.
The activity of the process (unstable course) was
characterized by the presence of all 3 signs: "scalloped"
vitiligo, tricolor vitiligo, the presence of the Kebner
phenomenon in 85 (29.6%) patients, an increase in the area
of existing foci and the appearance of new ones during the
last 3 months was in 33 (11.5%) patients, in 4 (1.4%) cases
there was the process of inflammation in the foci was
revealed. Vitiligo is stable in 165 (57.5%).

Note that the existing VETF scale provides an assessment
of three components: prevalence (% area), severity (0-4)
(staging), as well as the degree of progression (spreading (-1)
— (+1). The authors recommend evaluating these signs on 5
areas of the body separately, which, in our opinion, is not
advisable regarding the assessment of the progression of the
process. As our observations show, if there is a progression
in at least one of their depigmentation sites, treatment tactics
change towards limiting indications for phototherapy with
the appointment of exclusively NB-UVB (311nm) therapy
and minipulse therapy of GCS [12]. Based on this,
we believe that the statement of instability of vitiligo
(progressive course) may be valid even if there are signs in 1
focus.
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Depending on the form of the disease, we found no
significant differences in the number of patients with stable
and unstable vitiligo (Table 2).

Table 2. Distribution of patients depending on vitiligo activity

Clinical form Stable (0) Unstable (+1) | Overall
Generalized, n 120 87 207
Acrofacial, n 29 23 52
Universal, n 3 2 5
Mixed, n 9 8 17
Viigoae e | 4 Nk
Rare species 0 0 0
Overall 165 122 287

*-statistically significant relative to the generalized form

The assessment of the quality of life in 287 patients with
non-segmental vitiligo showed that the rate of DIC strongly
depends on the localization of depigmentation foci, as well
as on the duration of the disease: people with a long-standing
process have a calmer attitude to the disease and consider the
quality of life to be moderately reduced than patients with
newly emerged vitiligo who experience severe emotional
distress. Also, the quality of life was significantly lower in
patients with progressive vitiligo (Fig. 5).

Tricolor vitiligo

"Scalloped" vitiligo

The Kebner phenomenon (pigmentation around the injury)

The process of inflammation

Figure 4. Signs of unstable course of vitiligo
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The Dermatology Life Quality Index
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Figure 5. Quality of life (according to DIKZH) in persons with vitiligo
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Figure 6. Calculation of the VASI score

As can be seen from Fig. 5, there were significant
differences in the DIQF parameter depending on the
presence of facial lesions: 19.6+0.4 points versus 11.3+0.2
(p<0.05), i.e. in patients with localization of lesions on the
face, the DIQF was 1.7 times higher (p<0.05).

In patients with disease progression, the LVI was also 1.4
times higher than in stable vitiligo: 18.1+0.5 versus 13.5+0.4

points (p<0.05). The causal relationships of this are difficult
to uncover, because a vicious circle arises: stress —
depigmentation — stress — progression of vitiligo - stress.
Perhaps this is due to the fact that emotions are the sum of
endocrine—autonomic reactions, and the central nervous
and autonomic nervous systems interact very closely with
the immune system at the level of neurotransmitters,
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inflammatory mediators and growth factors. It should be
noted that in the recommendations of the British Association
of Dermatologists (BAD), compiled on the basis of an
analysis of existing publications on vitiligo (9600 papers,
of which 13 systematic reviews), the recommendation
"screening of all patients with vitiligo for the level of
psychological distress during the initial examination and
evaluation" is in the first place. It is important to attach
importance to the assessment of the psychoemotional state of
the patient, his autonomic regulatory system. Based on the
results obtained by us on the study of DIC in patients with
vitiligo, we propose to include this indicator in the existing
assessment scales of vitiligo severity — in the VES, VASI
scale.

Our results of assessing the severity of vitiligo by VASI
showed that the average score was 4.22+0.73, while the
minimum value was 1.3, and the maximum was 8.5 points.
As recommended, "according to the VASI scale, the
calculation of the affected area is carried out according to the
rule of the palms, since the area of the patient's palm is about
1% of the body surface, and the points are calculated as the
area of the lesion expressed in the palms multiplied by the
intensity of depigmentation (1 = complete depigmentation,
0.5 = 50% depigmentation).” The calculation on the VASI
scale consists of the total amount of points for the severity of
the lesion on the body, arms, hands, body, lower limbs, feet
(Fig. 6).

At the same time, this scale does not take into account the
lesion of the face and hands, as well as the level of
psychoemotional distress.

The modification of the VASI scale (M-VASI) developed
by us included the introduction of another component — the
"face" and coefficients for recalculating the indicator when
the process is localized on the face and hands: the coefficient
is 2, because according to the quality of life questionnaire of
the DIKJ, we found that the quality of life with such
localization of the process is 1.7-2.0 times lower than in
other patients with vitiligo.

So, the calculation on the VASI scale looks like this:
VASI = hand score + hand score + body score + lower limb
score + foot score.

The calculation on the M-V ASI scale looks like: M-VASI
= (score face*2) + hand score + (brush score*2) + body score
+ lower limb score + foot score.

The evaluation of the M-VASI indicators showed that the
average score increased due to the introduced coefficients
and amounted to 5.32 + 0.97, the minimum value was 1.75,
the maximum was 10.9 points. There were no significant
differences between VASI and M-VASI (p>0.05). The
correlation coefficient of M-VASI with the VASI scale was
r=0.992 (p<0.0001), which characterizes the relationship as
strong, direct, reliable and proves the informativeness of
M-VASI, comparable to that of the generally accepted VASI
scale. At the same time, the correlation coefficient of
M-VASI with the DIKJ scale was r=0.455 (p<0.05), which
characterizes the relationship as a reliable straight line of
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average strength, while there was no correlation of the VASI
indicator with the DIKJ (at r=-0.196, p=0.674).

The VASI, M-VASI indicators, depending on the form of
the disease, were distributed as follows (Table 3).

Table 3. Indicators for VASI, M-VASI, DIKJ in patients with vitiligo
Form of vitiligo VASI M-VASI DK

Generalized 7,4£0,5 8,9£0,9 16,0+1,2

Acrofacial 4,25+0,4* 6,25+0,4* | 18,3+0,7

Universal 5,1+0,4* 5,1+0,3* 16,1+0,5

Mixed 5,3£0,2* 4,9+0,2* | 12,0£0,3*

Vitiligo of the mucous 2.740,2% 28:02% | 8,0£0,3*
membranes

In all patients 4,22+ 0,73 5,32+0,97 | 14,4+0,8

*- statistically significant relative to the generalized form at p<0.05.

Thus, these results indicate that the modified M-VASI
scale, on the one hand, correlates with the DIQ, which cannot
be said about VASI, and on the other hand, there is no
significant difference between VASI and M-VASI, i.e.
M-VASI does not distort the result of assessing the area and
severity of depigmentation, calculated according to VASI,
moreover, due to the presence of a correlation with DIC,
M-VASI also reflects the quality of life of the patient.

Our proposed modification of VES consisted in summing
the BSA indicator, calculated automatically by a computer
program, and the score on the DIKJ: M-VES=VES+DIKJ.

As our observations showed, the average score on the VES
scale was 13.8+7.5, with minimum values of 0.91 points and
maximum values of 55.8 points with 95% CI: 4.43-32.01
points. The wide range of fluctuations in VES scores is due
to the fact that in generalized vitiligo this indicator is
significantly higher than in acrofacial (p<0.05). At the same
time, the quality of life, as we noted earlier, deteriorated
most severely in the acrofacial type, as well as in generalized
vitiligo with facial lesions, as evidenced by the high score on
DIQ in these patients. We propose to summarize the scores
on 2 scales: VES and DIKJ for a full assessment of the
severity of vitiligo (Table 4).

Table 4. Indicators for VES, VES in patients with vitiligo

Form of vitiligo VES M-VES
Generalized 12,5+ 3,3 34,0+6,6
Acrofacial 3,43+0,13* 18,8+4,3*

Universal 19,5+0,9* 28,3+3,3
Mixed 4,2+0,8* 12,5+1,3*

Vitiligo of the mucous membranes 4,1+0,3* 9,0+1,0*
In all patients 13,8+£7,5 28,3+6,9

*- statistically significant relative to the generalized form at p<0.05.

The average score on the M-VES scale, which takes into
account the quality of life, was 34.0+6.6 for generalized and
18.8+4.3 for acrofacial, which does not differ statistically
significantly, because the quality of life in patients with
localization of foci on the face is significantly worse than in
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other forms of vitiligo.

Correlation analysis of VES and M-VES showed the
presence of a direct strong connection at r=0.954, p=0008;
the VES/DIKJ connection was weak, unreliable r=0.231,
p=0.219; whereas the M-VES/DIKJ connection was of
average strength and reliable at r=0.531, p=0.045. These
results It is shown that M-VES strongly correlates with VES,
i.e. it does not distort the result of VES, and also takes into
account the quality of life of the patient.

We believe that taking into account the quality of life
is crucial in assessing the severity of vitiligo, because
the patient's quality of life depends on the degree of
pigmentation restoration and skin color leveling, how he
evaluates the effect of treatment. Also, patients with vitiligo
with a reduced quality of life according to DIKZH (a total
score of more than 15) need to consult a psychologist /
psychotherapist to exclude psychosomatic manifestations in
vitiligo.

Thus, our results showed that vitiligo debuted at a young
age up to 30 years, in most cases it was generalized,
progressive vitiligo was in 122 (42.5%) patients, the average
duration of the disease was 42.6+3.6 months, and the
severity of the lesion, estimated by M-VES and M-VASI,
taking into account the quality of life, correlated with the
VES and VASI scores, respectively, which indicates the
validity of our proposed modifications of the scales for
assessing the severity of vitiligo.

The quality of life in patients with vitiligo was sharply
reduced (by 11-19 times relative to those without vitiligo),
amounting to 14.4+0.8 points versus 1.5+0.2 in the control
group. At the same time, there was a significant difference in
the index of DIC depending on the form of the disease, when
in persons with localization of the lesion on the face, the DIC
was 19.6 + 0.4 points versus 11.3 + 0.2 points in the
generalized form without facial lesion. This shows that with
the localization of depigmentation foci on the face and palms,
the index of DIC is significantly higher, and the quality of
life is significantly lower than with other forms of vitiligo.
The quality of life in patients with vitiligo correlated with the
score on the M-VES and M-VASI scales, and the correlation
of the VASI/M-VASI and VES/M-VES scales was reliable,
strong direct with a correlation coefficient of r= 0.99 and
r=0.95, respectively. This indicates the comparability of the
scales modified by us with the generally accepted ones, does
not distort their results. The M-VES and M-VASI scales
modified by us also have the advantage of reflecting the
quality of life of patients with vitiligo and can be used to
assess the outcome of treatment.

4. Conclusions

1. The quality of life in patients with vitiligo according to
DIKJ was 14.4+0.8 points versus 1.5+0.2 in the control
group (p<0.05); there was a significant difference in the
DIKJ index depending on the form of the disease, when in
persons with localization of the lesion on the face DIKJ was
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19.6+£0.4 points versus 11.3+0.2 points with generalized
form without facial lesion (p<0.05).

2. The indicator on the VES scale correlated weakly and
unreliably with the DIC at r=0.231, p=0.219; the VASI
indicator correlated with the DIC at r=-0.196, p=0.674,
which indicates unreliable weak connections and indicates
the absence of a relationship.

3. The modified M-VASI and M-VES scales correlated
with the DIC at r=0.455 (p<0.01) and r=0.531 (p<0.01),
respectively, which indicates a direct relationship with the
average.

4. The modified M-VASI and M-VES scales do not distort
the result of the assessment of the area and severity of
depigmentation calculated by VASI and VES respectively,
as evidenced by the correlation of VASI/M-VASI and
VES/M-VES at r= 0.99 (p<0.01) and r=0.95 (p<0.01)
accordingly.
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