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Abstract

When grouping children with psoriasis depending on Tag! (T/C) genotypes of the VDR gene,
the youngest age of disease onset and the longest duration of dermatitis (5.60 + 0.77 years
and 4.90 * 0.68 years, respectively) showed up in case of the CC genotype. In case of the TT
genotype, disease onset coincided with an older age, and the history of present illness was the
shortest (10.26 + 0.64 years and 2.59 + 0.58 years, respectively). PASI (20.32 + 3.43) and BSA
(40.00 £ 6.11) severity indices were the highest and of statistically significant difference to those
in other groups in the presence of the CC genotype. In case of the TC genotype, the index PGA
(2.80 + 0.15) was the lowest and made a statistically significant difference to the values of other
groups. A negative correlation between vitamin D levels and the PASI, PGA, BSA was identified
in children holding CC and TC genotypes.

Conclusion: The clinical presentation of dermatitis and its epidemiological features in
children with psoriasis, namely the age of disease onset, duration of exacerbation, body surface
area and the intensity of psoriasis symptoms depend on vitamin D serum levels and genotypes
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of the Taqgl polymorphic variant of the VDR gene.

Introduction

Vitamin D function is mediated by means of receptors
(Vitamin D receptor - VDR), represented in all body organs
and tissues [1]. VDR fulfills the active role in the transcription
of various genes responsible for controlling the cell cycle,
apoptosis, and have few polymorphisms [2,3]. The human
VDR gene was mapped on the chromosome 12 and contains
four common polymorphisms, or to be exact, rs7975232
A/C in intron 8 (Apal), rs1544410 G/A in intron 8 (Bsml),
rs2228570 T/C in exon 2 (FokI) and rs731236 T/C in exon
9 (Taql) [4,5]. Additionally, an imbalance exists among
rs7975232, rs1544410 and rs731236 polymorphisms [6,7].
A strong correlation exists between the absence of Bsml (B
allele) and the presence of Taql sites (t allele) [8], and these
sites demonstrate significant inadequate linkage with the
Apal polymorphism. However, such a linkage is not universal.
In certain nationalities, Russians in particular, rs1544410
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(Bsml) and rs731236 (Taql) polymorphisms of the VDR gene
basically duplicate each other, as far as both polymorphisms
are closely linked and inherited together [9].

The role of polymorphic variants of the VDR gene, as a
risk factor for the development of psoriasis, was studied in
several populations, but is controversial. Richetta, et al. [10]
revealed the A-1021G polymorphism, among widespread
polymorphisms of the VDR (A-1012G, Fokl, Bsml, Apal and
Taql), to be associated with the risk of psoriasis in Italy
population. In the other study the Apal and specific haplotype
of the VDR 5 polymorphism were associated with the risk of
psoriasis in Chinese [11]. In contrast, the studies conducted
in Croatia and Egypt identified no contribution of the VDR in
psoriasis [12-14].

Meanwhile, some reports are available indicating that the
VDR polymorphism also modulates the patients’ response
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to different treatment patterns in psoriasis in addition to
increasing the risk of psoriasis. Rayan, et al. [15] revealed that
the shorter period of remission was observed when treating
patients with NB-UVB in case of psoriasis association with Taql
polymorphic variant of the VDR. Another studies suggested
positive association of A-1012G, Fokl, and Taql alleles
(wild type) of VDR polymorphic variants and the response
to treating with topical calcipotriene [16,17]. A topical
combination of a vitamin D3 analogue and corticosteroid is
widely used for the treatment of psoriasis - a TH17-mediated
disorder, which plays a major role in the development and in
the disease outcomes of human autoimmune/inflammatory
diseases [18,19].

The large-scale research of VDR polymorphisms and
impact on pathogenesis components in psoriasis is conducted
so far. However, the weight of the VDR polymorphism
remains unclear, controversial, variable depending on gender,
age, ethnic group, bone mass, association with parathyroid
hormone, calcium effect, lifestyle and health status [20].
Distinctions between the studies on genetic risks of various
diseases may be explained by genetic heterogeneity, genetic
pollution by population criterion, interactions between genes
and their environment [21].

Aims

To compare epidemiological and clinical features of
psoriasis in children depending on Taql (T/C) genotypes of
the VDR gene and Vitamin D levels.

Materials and methods

We examined 62 children with psoriasis, 22 boys and
33 girls aged 4-17, the mean age - 12.30 * 0.45 years, who
underwent treatment in Kyiv Municipal Dermatology-STI
Clinic. The ratio between girls and boys came to 1.48: 25 boys
and 37 girls that coincide with the findings of multicenter
cross-sectional study in the US [22].

According to the guidelines by the U.S. National Psoriasis
Foundation the severity of psoriasis in children is assessed
on the BSA (Body Surface Area) index - total body surface
area affected by the disease process; 1% of the body surface
area is matching with the palm surface area of a patient: mild
psoriasis is diagnosed when the BSA<3, moderate 3<BSA<10,
severe - the BSA>10 [23,24].

We also calculated the PASI index (Psoriasis Area and
Severity Index) - an index for the extent of body surface
involvement and severity of psoriasis - reflects the affected
body surface area, taking into account the intensity of
signs such as erythema, exfoliation and infiltration, the
score obtained ranges from 0 to 72 points; and the I/PGA
(Investigator/Physician’s Global Assessment Scale) index
or PGA is the index of the severity of psoriasis that reflects
disease intensity [25].
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We genotyped children with psoriasisin order to determine
Taql (T/C) polymorphic variant of the VDR gene. The buccal
epithelium, taken from children using sterile brushes,
packaged in sterile Eppendorf tubes served as the material
for genotyping. The material was stored at +4 °C. Specimens
were transported to the lab by maintaining the cold chain
environment. Isolation of DNA from buccal epithelial cells
and determination of the VDR Taql polymorphic variant were
performed using polymerase chain reaction (PCR) technique
and the following restriction fragment length polymorphism
(RFLP) [26].

We tested vitamin D serum levels, namely 25(0H)D, in the
accredited laboratory. Vitamin D serum levels at 30-60 ng/ml
were considered as optimal, 20-30 ng/ml - insufficient, less
than 20 ng/ml - deficiency. Study records were processed by
means of statistical methods of parametricand non-parametric
tests using the application STATISTICA 13.3 (developer -
Stat Soft. Inc). The Student’s t-test, Fisher criterion, Mann-
Whitney U test and the Pearson’s chi-squared test were used
when comparing the mean values of data sets, with the level
of statistical significance p < 0.05. A correlation analysis was
conducted by applying the Pearson’s correlation coefficient.
The values of the correlation coefficient (r) were interpreted
according to the Chaddock scale.

Results and discussion

Psoriasis was determined based on clinical findings
and generally accepted diagnostic criteria. In 22 (35.48%)
psoriasis was recognized for the first time. Disease onset
averaged out at 8.84 + 0.51 years. A disease duration ranged
from several months to 10 years, 3.38 + 0.48 years on average.
The duration of the last exacerbation in certain children
coincided with disease onset and ranged from 2 weeks to 2
years, 11.85 * 2.44 weeks on average.

Types by presentation of the disease mostly involved
plaque psoriasis - 42 (67.74%), guttate psoriasis was
recognized in 8 (12.90%) children, inverse psoriasis - in 6
(9.68%) children, scalp psoriasis - in 4 (6.45%) children and
palmoplantar type - in 2 (3.23%) children.

The assessment of psoriasis severity in children showed
that in the majority of children, 43 (69.35%), BSA was higher
than 10 points and provided the average BSA of 25.54 *
2.46 that indicates the severe course of psoriasis in children
according to the area affected. However, according to the
average PGA index number, which comes to 3.06 *+ 0.11, the
overall intensity of psoriasis pathogenesis in children was
rated as moderate. An in-depth analysis revealed of 24
(38.71%) children to have the PGA index being equal to 4 -
severe psoriasis; moderate developed in of 19 (30.65%)
children, PGA equals 3; 18 children (29.03%) have the
intensity of 2 points and 1 child with PGA=1. The correlation
analysis involving the child’s age and the PGA index revealed
an increase in the intensity of skin lesion in psoriasis with age,
the correlation coefficient - r = 0.50.
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The calculated PASI index averaged out at 11.85 + 1.44,
which also rates psoriasis as moderate, however, the greatest
number of children, 36 children (58.06%), had the PASI
being up to 10; 13 children (20.97%) with PASI being within
the range 10-20; 8 children (12.90%) with the PASI ranging
from 20 to 30 and 5 children suffered from psoriasis that was
estimated on the PASI index at more than 30.

The average serum level of vitamin D in children with
psoriasis averaged out at 24.95 * 1.36 ng/ml, being considered
as insufficient, although the optimal serum level of vitamin D
was observed in 15 (24.19%) children. Within the deficiency
range the level of serum vitamin D was reported in 21
(33.87%) children, as insufficient - in 26 (41.94%) children.

Based on the study of the VDR polymorphic variant we
identified, by the frequency of Taql (T/A) genotypes, that
genotypes in children with psoriasis are mostly represented
by homozygous TT and heterozygous TC variants, 27
(43.55%) and 30 (48.39%) children, respectively. Only 5
(8.06%) children were the holders of CC genotype.

When comparing epidemiological features in groups
formed depending on Taql genotypes of the VDR gene, we
identified that the group of the TT genotype was represented
by boys and girls almost equally, 13 and 14. The number of
girls in the group with the TC genotype was higher - 18 as
opposed to 12 boys. The group with the CC genotype of the
Taql polymorphic variant was represented exceptionally
by girls - 5 individuals (Table 1). Supposedly, statistically
significant gender differences were not detected.

The youngest age of children with psoriasis - in the group
with homozygous CC genotype (10.6 + 0.90 years), the oldest -
with homozygous TT genotype (12.85 + 0.69 years), whereas
no significant differences depending on the age among groups
were detected. Concerning the age of disease onset, it was the
youngest (5.60 + 0.77 years) in the group with the homozygous
CC genotype at the level of a statistically significant difference
to other groups. In case of the heterozygous TC genotype
the age of disease onset came to 8.10 + 0.79 years that was
statistically significantly lower comparing to homozygous
TT genotype (10.26 * 0.64 years), although it coincided with
the common tendency for psoriasis onset, or 8-11 years to be
exact [27-30].

Accordingly, earlier disease onset implies a longer course,
as evidenced by the relatively strong negative correlation,

5,

r =-0.60. It indicated the longest disease duration in children
with homozygous CC genotype (4.90 = 0.68 years), while
in case of the homozygous TT genotype a disease duration
comprised 2.59 * 0.58 years, and their difference was
statistically significant.

Psoriatic exacerbations in children ranged in duration
from 1 week to 6 months. In the process of calculation we did
not identify any statistically significant difference between
the average duration of psoriatic exacerbation depending on
groups, although resulting data reveal that the duration of
psoriatic exacerbation in case of the homozygous CC genotype
(12.00 * 2.25 weeks) of the VDR Taql polymorphic variant is
considerably longer than in the heterozygous TC genotype
(8.54 + 1.94 weeks) and homozygous TT genotype (8.42 *
1.21 weeks).

As for the homozygous CC genotype, a strong positive
correlation between a child’s age, at the time of disease onset,
and exacerbation duration exists, r = 0.74, as well as very
strong negative correlation between exacerbation duration
and disease duration, r = -0.94. It is worth noting that in
children with the homozygous CC genotype, psoriasis onset
at the early age is followed by more durable exacerbations,
which gradually shorten with the course of the disease. At the
moment of disease onset at the older age, exacerbations are of
a shorter duration.

Theimpactofgenotypes ofthe VDR Taql (T/C) polymorphic
variant on the symptoms of psoriasis types in children and
extent of body surface involvement are not identified. Plaque
psoriasis prevails in each group of children, from 60.00% in
the group with the homozygous CC genotype to 83.33% in the
group with the homozygous TT genotype.

To finalize the description made for clinical features of
psoriasis course in the groups selected, we assessed the
severity and extent of body surface involvement according
to PGA, BSA, PASI indices. The findings showed that the PGA,
or the severity index, indicating the intensity of the disease
process, was reported the smallestin the group of children with
the heterozygous TC genotype (2.80 + 0.15), characterizing
the severity as mild. In children with homozygous TT and CC
genotypes, the PGA index reflected the intensity of psoriasis
associated with moderate infiltration, exfoliation and
erythema (3.26 = 0.16 and 3.40 + 0.40, respectively). Psoriasis
Area and Severity Index (PASI) that indicates the area of body
surface involvement, taking into account the intensity of signs

‘Table 1: Epidemiological characteristics of groups by Tagl genotypes of the VDR gene.

Gender

Taql genotypes of the VDR

Mean age,

Mean age of disease Average duration of the Average duration of

gene M abs./% F abs./ % years onset, years disease, years exacerbation, weeks
TT (n=27) 13/48.15 14/51.85 12.85 + 0.69 10.26 £ 0.64 * 2.59 + 0.58 *** 8.42+1.21
TC (n =30) 12/40.00 18/60.00 11.70 £ 0.59 8.10 £ 0.79 */** 3.84 £0.82 8.54 + 1.94
CC(n=5) 0/0 5/100.00 10.60 + 0.90 5.60 £ 0.77 4.90 + 0.68 12.00 £ 1.93
X2 =4.067
p=0.131
Note: *-significant differences at p < 0.05 in case of the CC genotype; **-significant differences at p < 0.05 in case of the CC genotype; ***-significant differences at p < 0.05
in case of the CC genotype
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such as erythema, exfoliation and infiltration, was the greatest
in the group of children with the homozygous CC genotype
(20.32 £ 3.43), and demonstrated a statistically significant
difference to the group of children with the heterozygous
genotype (9.24 + 1.96) and was at the level of statistical
trend to the homozygous TT genotype (13.77 = 2.64). Also
the BSA index, implying the body surface area, affected by
the disease, was significantly higher in the group of children
with the homozygous CC genotype (40.00 * 6,11) than in
other groups, although significantly differed only from the
group of children with the heterozygous TC genotype (21.07
+ 3.05), and had a statistical trend to differ in the BSA index
from the group of children with TT genotype (28.72 + 3.78). It
provides the opportunity to emphasize that the Body Surface
Area strongly impacts the indices of severity in children with
the homozygous CC genotype of the VDR Taql polymorphic
variant, and this Area exceeds the values of the Body’s Surface
Area in other groups, and eventually reaches 70% of the Body
Surface Area.

The analysis of vitamin D serum level in children
with psoriasis, depending on genotypes of the VDR Taql
polymorphic variant, revealed that vitamin D level is
considered optimal (32.17 * 4.22 ng/ml) in the group with
the homozygous CC genotype, but considerably higher than in
other groups, where vitamin D level was insulfficient: in case
of the homozygous TT genotype - 26.36 + 2.43 ng/ml and
heterozygous TC genotype - 22.84 + 1.57 ng/ml (Table 2).

When analyzing interrelations between vitamin D
serum levels in children and characteristics of the disease,
the dependence of psoriasis severity indices on vitamin D
levels was determined. Particularly, in the group with the
homozygous CC genotype of the Taql polymorphic variant,
where the correlation between vitamin D levels and the
intensity of the disease process, as well as the area affected
(PASI, PGA, BSA), is very strong negative and strong negative
(r=-0.99,r=-0.86,r=-0.71, respectively). Moderate negative

correlations betweenvitamin D levelsand PASIand BSAindices
also exist in the group of children with the heterozygous TC
genotype, r =-0.38 and r =-0.39, and relatively strong negative
correlation between vitamin D levels and the PGA index,
r=-0.65.

Supposedly, existence of the above-mentioned correlations
is determined by the fact that the group with the homozygous
CC genotype is represented by girls only, while in the group
with the heterozygous variant girls just outnumber. Therefore,
we conducted the analysis of correlations between serum
vitamin D levels in children and disease symptoms depending
on gender - children’s groups with the homozygous TT
and heterozygous TC genotypes were divided into groups
including girls and boys (Table 3).

When studying the characteristics of groups it was found
that groups were compared by the age of disease onset,
average disease duration. A statistically significant difference
by the mean age between groups of boys and girls with the
heterozygous TC genotype exists.

Depending on gender, there is no statistically significant
difference in vitamin D serum levels in girls and boys both in
the group with the homozygous TT genotype and heterozygous
TC genotype (Table 4).

When calculating and comparing average PASI, PGA,
BSA indices between groups of girls and boys depending on
the genotype of the Taql polymorphic variant, a statistically
significant difference between average PASI and BSA indices
between groups of girls and boys with heterozygous genotypes
was detected. Also a statistically significant difference of
average PASI, PGA, BSA indices between group of girls with
heterozygous TC genotype and groups of girls and boys with
homozygous TT genotype was detected.

In case of the heterozygous TC genotype, negative
correlations exist between serum vitamin D levels and

Table 2: Serum vitamin D content in children with psoriasis and psoriasis severity indices depending on Tagl genotypes of the VDR gene and correlations between them.

Tagql genotypes of the VDR ] e B
a9 YP Average vitamin D level (ng/ml) Average value/ Average value/ Average value/
gene . ;. ; ;. ; . .
correlation coefficient correlation coefficient correlation coefficient
13.77 £ 2.64 3.26+0.16 28.72+3.78
TT (n=27) 26.36 + 2.43*
0.55 0.09 0.31
TC (n = 30) 22.84 + 1.57* 9.24 +1.96 2.80+0.15 21.07 £3.05
R -0.38 -0.65 -0.39
20.32+3.43 3.40+0.40 40.00 £ 6.11
cem=® wArna e 0 ot

very strong correlation

strong correlation

- relatively strong correlation

- moderate correlation

- weak correlation

- no correlation

Note: *-significant differences at p < 0.05, to the group with the homozygous CC genotype.

https://doi.org/10.29328/journal.adr.1001014

https://www.heighpubs.org/hjdt | 009 |



Clinical and epidemiological differences in the course of psoriasis in children depending on Vitamin D levels and genotypes of the Taql

polymorphic variant of the VDR gene

5,

Table 3: Epidemiological features of psoriasis in groups with Tagl genotypes of the VDR gene depending on gender.

Taql genotypes of the Mean age, Mean age of disease Average duration of the | Average duration of
Gender : .
VDR gene years onset, years disease, years exacerbation, weeks
T (n=27) boys (n = 13) 12.69 £ 1.04 10.00 £ 1.02 2.76 £ 1.06 9.31+1.87
n=
girls (n = 14) 13.00 £ 0.96 10.50 £ 0.82 242 +0.58 7.54 £ 1.56
TC (n = 30) boys (n =12) 13.75+0.81* 9.08 +£1.32 4.94 +0.97 5.09 £ 0.77**
girls (n = 18) 10.33 £ 0.67* 7.44 £0.99 3.10£0.88 10.64 + 3.02**
Note: *-significant differences at p < 0.05; **-significant differences at p < 0.1

Table 4: Serum vitamin D content in children with psoriasis and severity indices depending on gender and Taqg| genotypes of the VDR gene, and correlations between values.
PASI PGA BSA
Average value/ Average value/ Average value/
correlation coefficient correlation coefficient correlation coefficient

Tagql genotypes of the
VDR gene

Average vitamin D

Gender level (ng/ml)

13.87 £2.80 3.31+0.26 28.04 +5.90
Boys (n =13) 26.05 + 1.04
0.08 0.36
TT (n=27) -~
) 12.11+£2.33 3.29+0.22 29.11+5.49
Girls (n = 14) 24,97 +2.11
0.10 0.33
13.55+2.19* 3.00 +0.21 27.45 + 4.16***
Boys (n = 12) 21.40 +2.28
-0.39 -0.62 -0.37
TC (n=30)
. 6.21 + 1.24*/** 2.65+0.21 16.92 + 2.83***
Girls (n = 18) 24.33+2.35

- - strong correlation

- relatively strong correlation

- moderate correlation

- weak correlation

- no correlation

Note:*-significant differences between values at p < 0.05; **- significant differences between values at p < 0.05; ***- significant differences between values at p < 0.05

severity indices (PASI, PGA, BSA), which in the group of girls
tend to be larger than in the boys’ group, moderate and strong
(r=-0.48,r=-0.70, r =-0.49, respectively), in the boys’ group,
moderate and relatively strong (r =-0.39, r =-0.62, r = -0.37,
respectively). In contrast, completely different correlations
were found between vitamin D levels and severity indices
in the groups of girls and boys with homozygous genotypes
TT, with PASI severity index - strong positive (0,75 and 0,78,
respectively), with BSA severity index - moderate positive
(0,33 and 0,36).

When comparing the findings in our study with the findings
of others, it is worth noting that the significance of the VDR
polymorphism remains controversial and varies from one
study to another. The distribution of genotypes of the Taql
polymorphic variant, we have got, complies with data of the
studies involving Indian population, when the homozygous
TT genotype was detected in 49%, while the heterozygous TC
genotype - in 43% and homozygous CC in 8% [21].

The comparison of epidemiological and clinical features
of psoriasis in the presence of different genotypes of the Taql
polymorphic variant offered evidences of TT and TC genotypes
to be characterized by psoriasis onset at the common age of
9-11 years, while in case of the CC genotype in girls psoriasis
develops early, coinciding with 5-6 years, and has the longest
course (4.90 * 0.79 years). This genotype is also characterized
by more durable exacerbations of psoriasis, associated with
the age of onset and duration of the disease process - the
older the child at the time of disease onset and the shorter

https://doi.org/10.29328/journal.adr.1001014

the disease duration, the longer the exacerbation of psoriasis
lasts, and the disease process affects the greater body surface
area, which is proved by a supposedly higher PASI index
(20.32 £ 3.43) and the highest BSA index (40.00 + 6.11).

Due to the validation of the results of numerous studies,
which assert that the deficiency and insufficient level of serum
vitamin D in patients with psoriasis plays a significant role
[31-33] and identified a negative correlation between 25(0H)
D levels and the severity of psoriasis [34-38], we identified a
relationship between the severity of psoriasis and vitamin D
serum levels in children with CC and TC genotypes of the VDR
Taql polymorphic variant: a decrease in vitamin D levels led
to an increase in the severity of dermatitis, due to the greater
extent of body surface involvement and higher intensity of
erythema, exfoliation and infiltration.

It turns out that in children with the homozygous TT
genotype of the Taql polymorphicvariant, an increase in serum
vitamin D levels will lead to an increase in the severity of the
disease, or it can indicate the resistance of dermal fibroblasts
to vitamin D and resistance to treatment with calcipotriol, as
Turkish researchers heeded [39].

Thelack of absolute distinctions in VDR genotypes between
patients or children with psoriasis and healthy controls
proved heterogeneity of the causes of psoriasis. Other factors
exist that contribute to these distinctions: the relationship
between alleles of the VDR gene and other genes, external
environment, lifestyle.
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Determining the genotypes of the Taql polymorphic
variant of the VDR gene enables to choose the most effective
treatment of children with psoriasis, avoid wasting time and
family finances on drugs to which the pathological process is
not sensitive.

Conclusion

The clinical presentation of dermatitis and its
epidemiological features in children with psoriasis, namely the
age of disease onset, duration of exacerbation, body surface
area and the intensity of psoriasis symptoms depend on
vitamin D serum levels and genotypes of the Taql polymorphic
variant of the VDR gene.
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