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Features of clinical course of psoriasis
in children depending on haplotypes
of the VDR gene and vitamin D level

Objective. To compare epidemiological and clinical features of psoriasis in children depending on the studied haplotypes
ofthe VDR gene and vitamin D level. Materials and methods. We examined 56 children with psoriasis, 23 boys and 33 girls
aged 4-17, the mean age — 12.30+0.45 years. Psoriasis was determined based on clinical findings and generally ac-
cepted diagnostic criteria. The severity and extent of body surface involvement were assessed on PASI, PGA, BSA in-
dices. The buccal epithelium, taken from children, served as the material for genotyping. Polymorphic variants of the
VDR gene were detected using the polymerase chain reaction technique and the following restriction fragment length
polymorphism analysis. The values were calculated using the STATISTICA software package. Results. Five haplotypes
of the VDR gene: TTCC, TTAC, TCAA, TCAC, CCAA were detected in children with psoriasis on the back of the study.
Boys outnumbered in TTCC group, while girls in others. The age of disease onset in CCAA group was the youngest
(5.6%1.69 years) while disease duration was among the longest (6.00+0.67 years). The TCAA haplotype indicated the
shortest duration of psoriatic exacerbation (4.2+1.11 weeks), which gradually decreases over the years, and the con-
siderable correlation (r=—0.56) with disease duration takes place. The lowest PGA index was in case of the TCAC hap-
lotype (2.70+0. 19), the highest — the TTAC (3.50+0.34) and TTCC (3.31+0.22) haplotypes. PASI and BSA indices were
the highest in the presence of the CCAA haplotype. Average serum values of vitamin D in children with psoriasis were
insufficient except for CCAA group — being optimal and the highest (32.17+4.22 ng/ml). Considerable, large and ex-
tremely large correlations between vitamin D serum levels in children with psoriasis and disease duration in the presence
of TTCC, TTAC and TCAA haplotypes, between disease intensity and extent of body surface involvement in case of CCAA,
TCAA and TCAC haplotypes were detected. Conclusions. Genotyping recognized 5 haplotypes — TTCC, TTAC, TCAA,
TCAC, CCAA — that predetermine epidemiological and clinical features of psoriasis. It was concluded that in children
with the TCAA haplotype, a younger age at the time of disease onset results in more durable exacerbation with age.
In case of CCAA and TTAC haplotypes conversely, psoriatic exacerbation is shorter with age. A decrease in the level
of serum vitamin D in children having TTCC, TTAC and TCAA haplotypes leads to an increase of exacerbation dura-
tion, while in the presence of TCAA, TCAC, CCAA haplotypes — an increase in the severity of psoriasis.

Key words: psoriasis, children with psoriasis, haplotypes of the VDR gene, vitamin D serum level, PASI, PGA, BSA in-

dices of severity.

Introduction

The role of vitamin D, as the main regulator of skin physiology, is
overcomplicated, sequential and strictly controlled (Soleymani T. etal.,
2015). Vitamin D precursor, or 7-dehydrocholesterol, accumulates in
the membranes of keratinocytes in the basal and spinous layers of the
epidermis. The ring of 7-dehydrocholesterol is destroyed to turn into
vitamin D precursor, or cholecalciferol, after being exposed to UV
radiation (with the wavelength ranging between 290 and 315 nm) using
photochemical reaction, and then into 1,25-dihydroxyvitamin D,
(1,25(0H)2 D,) or calcitriol — active form of vitamin D (Bikle D.D.,
2012). A biologically active form of vitamin D and receptors related
regulate differentiation and proliferation of keratinocytes, skin immu-
nity and apoptosis, which are supposed to be potential mechanisms
of psoriasis pathogenesis (Milde P. et al., 1991).

It is known that the gene that encodes vitamin D receptors (VDR)
carries a number of polymorphisms. The polymorphic start codon at the
5’ end of the gene is recognized by the Fokl restriction enzyme. As a part
ofthe gene’s 3’ end, 3 polymorphisms exist that generate Bsml, Apal and
Tag| restriction sites (Habuchi T. et al., 2000). Molecular clinical trials
provided evidences of certain VDR-related polymorphisms to be poten-
tially associated with bone mineral density, hyperparathyroidism, osteo-
malacia, insulin-dependent (type |) diabetes mellitus, osteoarthritis and
some malignancies such as breast and prostate cancer (Chang T.J. et
al., 2000; Habuchi T. et al., 2000; Hutchinson PE. et al., 2000; Bretheton-
Watt D. et al., 2001). Genetic polymorphism of the VDR gene can affect
1,25(0H)2 D,-mediated normal response of keratinocytes.

However, cultivated fibroblasts and keratinocytes in some patients
with psoriasis were reported to have partial resistance to antiprolif-
erative activity mediated by 1,25-dihydroxyvitamin D, [1,25(0H)2 D,]
(MacLaughlin J.A. et al., 1985; Smith E.L. et al., 1988). Although the

effectiveness of 1,25(0H)2 D, and analogues was tested and turned
out to be satisfying for psoriasis treatment (Kragballe K. et al., 1991),
clinical response to treatment with 1,25(0H)2 D, is not obvious in
patients with psoriasis (Mee J.B., Coek M.J., 1998). Testing the anti-
proliferative effect of calcitriol by experiments was indicative of 25%
of patients with psoriasis having dermal fibroblasts that were partially
resistant to calcitriol (MacLaughlin J.A. et al., 1985).

In addition, there is the evidence that polymorphism of vitamin D
receptors (VDR) triggers susceptibility to psoriasis. Meta-analysis
(Lee Y.H., 2012) revealed the correlation between VDR Apal A allele
and psoriasis in Turkish studies (odds ratio (OR)=0.684, 95% confi-
dence interval (Cl)=0.475-0.985, p=0.041), association between the
Bsml B allele and psoriasis in Asians (OR=0.636, 95% CI=0.411-0.984,
p=0.041) and indicated the considerable association between Fokl FF
& ff genotypes and psoriasis in a plenty of studies, in Turkish in par-
ticular (OR=2.028, 95% Cl=1.194-3.446, p=0.009; OR=3.558, 95%
Cl=1.660-8.009, p=0.002).

Objective — to compare epidemiological and clinical features of
psoriasis in children depending on genotype combinations by already
known Tagl and Apal loci of the VDR gene and vitamin D level.

Materials and methods

Our study involved 56 children with psoriasis, 23 boys and 33 girls,
aged 4-17 (the mean age — 12.30+0.45 years), who underwent treat-
ment in Kyiv Municipal Dermatology — STI Clinic, from 2019 till the
early part of 2020. Psoriasis was determined based on clinical findings
and generally accepted diagnostic criteria. In 19 (33.93%) children of 56,
psoriasis was recognized for the first time. Disease onset averaged out
at 9.13+0.56 years. Disease duration ranged from several months to
10 years, 3.13+0.49 years on average. The duration of the last exacerba-
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tion in certain children coincided with disease onset and ranged from
2 weeksto 2 years, 12.21+£2.81 weeks on average. The greatest number
of exacerbations developed in January (12), November (11), December
(9) and October (7), the smallest — in February and July (1), June (3),
August (4). While since March till May patients were not reporting disease
exacerbations. It proves that psoriasis exacerbation is more common
to develop in autumn — winter months (x>=10.991, p=0.01). The patient
survey showed that only 24 children or their parents were able to indicate
the cause of the disease. 18 (32.14%) children associate psoriasis
development with stresses and 6 children with the infectious disease
(tonsillitis, severe respiratory tract infections). Heredity was indicated
as the trigger for the disease to develop in 24 families, where 12 children
have relatives of the first generation with psoriasis: 6 children have
mothers with psoriasis and 6 — fathers with psoriasis. In 4 children both
relatives of the 1stand 2nd generation have psoriasis, 6 — have relatives
with psoriasis in a family (aunt, uncle, sister).

Types by presentation of the disease mostly involved plaque
psoriasis — 39 (70,91%), guttate psoriasis was recognized in 8
(14.29%) children, inverse psoriasis — in 4 (7.14%) children, scalp
psoriasis —in 3 (5.36%) children and palmoplantar type —in 1(1.82%)
children. These types of psoriasis predetermined widespread psoria-
sis in 46 (82.14%) children and localized in 10 (17.86%) children.

The severity and extent of body surface involvement were as-
sessed on PASI, I/PGA, BSA indices. According to the classification
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, se-
vere — the BSA>10.

The PASI (Psoriasis Area and Severity Index) is 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 0to 72 points. The IGA/PGA (Investigator/Physician’s
Global Assessment Scale) index or PGA is the index of the severity of
psoriasis that reflects disease intensity (Table 1).

Table 1. IGA/PGA
Score Definition

Description of psoriasis

0 Clear No symptoms of psoriasis
Post-inflammatory discolouration may be present
1 Almost clear  Only minimal plaque elevation, scaling and erythema
2 Mild Slight plaque elevation, scaling and erythema
3 Moderate Moderate plaque elevation, scaling and erythema
4 Severe Very marked plaque elevation, scaling and erythema

The assessment of psoriasis severity in children showed that in the
majority of children 40-point (71.43%) BSA was higher than 10 points
and provided the average BSA of 25.21+2.38, that indicates the severe
course of psoriasis in children according to the area affected.

When estimating the PGA index the average index number was
calculated, which equaled 3.05+0.12, that gives an opportunity to
assess the overall intensity of psoriasis pathogenesis in children as
moderate. Anin-depth analysis revealed 39.29% (n=22) of children to
have the PGA index being equal to 4 — severe psoriasis; moderate
developed in 26.79% (n=15) of children, PGA equals 3; 17 (30.36%)
children have the intensity of 2 points and 2 children with PGA=1.

The calculated PASI index averaged out at 10.5%£1.29. The great-
est number of children (33 (58.93%)) had the PASI being up to 10; 14
(25.0%) children with the extent of body surface involvement and
severity of psoriasis within the range 10-20; 7 (12.5%) children with
the PASI ranging from 20 to 30 and 2 children suffered from psoriasis
that was estimated on the PASI index at more than 30.

The correlation analysis involving a children’s age, disease dura-
tion, duration of the last exacerbation and indices characterizing a
disease process was made and revealed interactions between the
intensity of skin lesions (erythema, exfoliation and infiltration) and a
children’s age. A large positive correlation (r=0.53) takes place that
indicates the increase of the intensity of a disease process with age.

We tested vitamin D serum levels, namely 25(OH)D, in children with
psoriasis. The analysis was performed 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. The study
revealed that the average serum level of vitamin D in children with pso-
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riasis averaged out at 24.81+0.45 ng/ml, being considered as defi-
ciency, although the optimal serum level of vitamin D is observed in 14
(25%) children. Within the deficiency range the level of serum vitamin D
was reported in 18 (32.14%), as insufficient — in 24 (42.86) children.

At the state agency «Reference Center for Molecular Diagnostics
of the Ministry of Health of Ukraine», located in Kyiv, we genotyped
children with psoriasis in order to determine Apal (A/C) and Tagl (T/C)
polymorphic variants 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.

DNA from buccal cells was isolated using the Quick-DNA™ Mini-
prep Plus Kit (Zymo Research, USA) by sticking to the protocol — Buc-
cal Cells and Swabs.

In order to determine Apal and Tagl polymorphic variants of the
VDR gene modified protocols were applied, implicating the use of
oligonucleotide primers in polymerase chain reaction (PCR) technique
and the following restriction fragment length polymorphism (RFLP).
The target region of the gene was amplified using specific primers
(Metabion, Germany), listed in Table 2.

Table 2. Oligonucleotide primers

. Length of DNA
Gene (po_lymorphlc Primer sequences (5'-3) regions to be
variant) o
amplified
VDR (Apal, CAGAGCATGGACAGGGAGCAA 501 bp
157975232) CACTTCGAGCACAAGGGGCGTTAGC
VDR (Taql, rs731236) CAGAGCATGGACAGGGAGCAA 745 bp

GCAACTCCTCATGGCTGAGGTCTC

Amplification was performed by means of the commercial kit re-
ferred to as DreamTaqg Green PCR Master Mix (2X) (Thermo Scientific,
USA). The FlexCycler amplifier (Analytik Jena, Germany) was applied
to enable the appropriate thermal mode of PCR.

The amplified product (amplicons) was exposed to hydrolysis by
Apal (10 U/ul) and Tagl (10 U/ul) restriction endonucleases (Thermo
Scientific, USA). A restriction digest was performed in compliance with
the manufacturer’s guide in a dry block heater for 16 hours at 37°C
when studying the VDR Apal polymorphism and 65° C — the VDR Tag|
polymorphism. The reaction was terminating by raising the temperature
to 65° C for 20 minutes when studying the VDR Apal polymorphic vari-
ant. The Tagl enzyme (the VDR Taqgl polymorphic variant) did not require
the thermal inactivation according to the manufacturer’s guide. The
state of restriction fragments of the VDR (Apal and Tagl) gene was
analyzed in a 2% agarose gel (CSL-AG500 agarose, Cleaver Scien-
tific Ltd, UK) with ethidium bromide acting as a dye. In order to assess
the size of fragments a molecular-weight size marker — GeneRuler
100 bp DNA Ladder (Thermo Scientific, USA) was injected. Imaging
was performed by utilizing a gel documentation system Micro DOC
System with UV Transilluminator Clear View (Cleaver Scientific Ltd,
UK). Fragments with the following molecular weight (Table 3) were
separated from amplicons due to their hydrolysis.

Table 3. Fragments of VDR polymorphic variants

Gene Polym_o rphic  Restriction Size of restriction fragments
variant endonuclease
VDR  Apal, rs7975232 Apal (10 U/ul)  AA genotype: 501 bp

AC genotype: 501, 288 and 213 bp

CC genotype: 288 and 213 bp

TT genotype: 496 and 249 bp

TC genotype: 496, 295, 249 and 201 bp

CC genotype: 295, 249 and 201 bp
Electropherograms that indicate the gel diffusion of restriction

fragments deriving from the VDR Apal and Tagl polymorphic variants

are illustrated in Figures 1 and 2.

VDR  Taql, rs731236  Taql (10 U/ul)

el — 501 bp

M12 3456 78 91011121314151617 18

Figure 1. Electropherogram that indicates the gel diffusion of restriction frag-
ments deriving from the VDR Apal and Taqgl polymorphic variants, where samples
4, 8,9, 11, 13, 15 — CC genotype, samples 1, 3, 6, 7, 10, 12, 16, 18 — AC
genotype, samples 2, 5, 14, 17 — AA genotype, M — a molecular-weight size
marker, 100 bp
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Table 4. Epidemiological characteristics of groups by haplotypes of the VDR gene

Sex . . Average duration of the
Haplotypes of the Mean age of disease  Average duration of the -

VDR gene M abs./% F abs./% Mean age, years onset, years disease, years last e)‘('e::;l;lsratlon,
TTCC (n=18) 11/68.11 7/38.89 13.00£0.98** 10.81+0.82* 1.94+0.55*** 8.07+1.32%**
TTAC (n=T7) 2/28.57 5/71.43 13.57£0.97* 10.33+1.09* 2.92+0.54*** 5.80+2.01
TCAA (n=6) 2/33.33 4/66.67 13.5%1.15* 8.67+2.03** 7.50+1.45 4.2+ 117
TCAC (n=20) 8/40.00 12/60.00 11.30+0.63 8.45+0.98** 3.13+0.88*** 8.42+2.66
CCAA (n=5) 0/- 5/100.00 10.6+1.69 5.6%1.69 6.000.67 8.00+2.31

X?=10,991
p=0,027

*Significant differences at p<0.05 in case of the CCAA haplotype;**significant differences at p<0.1 in case of the CCAA haplotype;***significant differences at p<0.05 in case of the TCAA

haplotype;****significant differences at p<0.05 between values.

500 bp —|
400 bp —|

300 bp —|
200 bp —|

M12 3 456 7 8 9101112 13141516 17 18

Figure 2. Electropherogram that indicates the gel diffusion of restriction frag-
ments deriving from the VDR Apal and Tagl polymorphic variants, where samples
5, 6, 15— CC genotype, samples 1, 2, 7, 8, 11, 17, 18 — TC genotype, samples
3,4,9, 10, 12—14, 16 — TT genotype, M — a molecular-weight size marker,
100 bp

The values were calculated using the STATISTICA software pack-
age. The probability p=0.05 (95% confidence level) served as the
level of statistical significance. Testing of statistical hypotheses for
the association of alleles recognized and disease-associated geno-
types, and the assessment of lane straightness were made by stick-
ing to the X2 criterion characterized by significance level, not more
than 0.05, with subsequent interpretation of statistical criteria ob-
tained in compliance with the guide by Rea & Parker, and the Fisher
transformation.

Results and discussion

As a result of the study we compared the frequency of genotype
combinations by already known Tagl (T/A) and Apal (A/C) loci of the
VDR gene and detected 5 haplotypes in children with psoriasis. De-
pending on haplotypes detected children were split up into groups:
TTCC haplotype — 18, TTAC — 7, TCAA — 6, TCAC — 20, CCAA —
5 children.

When comparing clinical features of the groups formed according
to haplotypes of the VDR gene, we found that only in TTCC group boys
outnumbered, while in other groups girls prevailed in number, and,
moreover, this difference is statistically significant, whereas in CCAA
group boys were absent at all (Table 4). Certain studies indicate the
prevalence of psoriasis in men (Bakulev A.L. et al., 2018). The study
by J.M. Gelfand et al. (2005), in contrast, suggested that the preva-
lence of psoriasis under the age of 20 was growing faster in women
than in men. The multicenter cross-sectional study among children
with psoriasis in the US revealed the ratio between men and women
of 1.48 (Mercy K. et al., 2013).

The youngest age of children with psoriasis was reported in CCAA
group (10.6+1.69 years), which apparently differed from the mean age
in TTCC (13.00+0.98 years) and TTAA (13.57+0.97 years) groups. Ac-
cordingly, the age of disease onset in CCAA group was the youngest
(5.6%1.69 years) comparing to other groups at the level of a statisti-
cally significant difference to the groups representing the TTCC hap-
lotype (10.81£0.82 years), TTAC haplotype (10.33+£1.09 years), and
atthe level of a central tendency, concurrent with the groups represent-
ing the TCAA haplotype (8.67+2.03 years) and TCAC (8.45+0.98 years).
To be specific, we can trace that in the presence of CCAA the age of
disease onset is younger than a central tendency for psoriasis onset,
which in lots of studies coincides with 8—11 years of age (Seyhan M.
et al., 2006; Tollefson M.M. et al., 2010; Kwon H.H. et al., 2012;
Shah K.N., 2013).

When assessing the duration of psoriasis in children it was found
that the most durable disease was observed in children with CCAA
(6.00+0.67 years) and TCAA haplotypes (7.50+1.45 years) that, at
the level of statistical significance, differed from groups with TTCC
haplotypes (1.94+0.55 years), where duration was the smallest, and
TTAC (2.92+0.54 years) with TCAC (3.13+0.88 years). But, as op-
posed to the longest disease duration, the shortest duration of ex-
acerbation was observed in case of the TCAA haplotype

70

(4.2+1.11 weeks). In case of the shortest disease duration, related
to the TTCC haplotype, the duration of exacerbation is quite long
(8.07+1.32 weeks), which made a possible difference between the
groups.

The correlation analysis was indicative of positive and negative
correlations, large and extremely large ones. It is not unreasonable
to assume that the younger the child at the time of disease onset,
the longer the disease duration is. It proves the existence of a large
negative correlation in groups of children with TCAA (r=-0,85) and
TCAC (r=-0.72) haplotypes, and medium negative correlation in
groups with TTAC (r=-0, 39) and CCAA (r=-0.44) haplotypes. How-
ever, for the group of children with the TTCC haplotype no correlations
between the age of disease onset and disease duration were de-
tected (Table 5).

Table 5. Correlations depending on the haplotype of the VDR gene
Duration
of the last
exacerbation,
weeks
-0.36

Disease
duration, years

Haplotypes

Parameter of the VDR gene

0.049
-0.39

Age of a child at the
time of disease onset,
years

TTCC (n=18)
TTAC (n=7)
TCAA (n=6)
TCAC (n=20)
CCAA (n=5)
TTCC (n=18)
TTAC (n=T)
TCAA (n=6)
TCAC (n=20)
CCAA (n=5)

extremely large correlation

Disease duration,

years
large correlation

. - relatively large correlation

- medium correlation
- small correlation
- no correlation

The analysis of correlations between the children age at the
time of disease onset and the duration of the exacerbation revealed
the existence of multidirectional correlations. In children from the
group with TCAA, TTCC and TCAC haplotypes the age increase leads
to a reduction in the duration of exacerbation, large negative cor-
relation in TCAA group (r=-0.85), medium negative (r=-0,36) in
TTCC group, small negative (r=-0.23) in TCAC group. While in
children with CCAA and TTAC haplotypes the duration of psoriasis
exacerbations increases with age, the correlation is positive large
and relatively large, r=0.74 and r=0.54, respectively. Negative cor-
relations between the duration of the disease and the last exacerba-
tion, when such a correlation for children of CCAA group is ex-
tremely large negative (r=-0.94) and TCAA group — medium
negative (r=—0.56), lend credence to the statement as well. It means
thatin these groups of children the longer the disease duration, the
shorter the exacerbation period is.

No evidence of the VDR haplotype having an impact on the pres-
ence of certain psoriasis types in children and the extent of body
surface involvement.

In each group of children plaque psoriasis prevailed, from
60.00% in CCAA group to 83.33% in TTCC group. According to the
types of psoriasis, the number of widespread types is also set, the
greatest number of which is observed in TTCC group of children
(88.89%).

To provide insights into clinical characteristics of certain groups
we assessed the severity and extent of body surface involvement on
PASI, PGA, BSAindices (Table 6).
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Table 6. Indices of the severity and extent of body surface involvement in groups
of children with psoriasis depending on haplotypes of the VDR gene

Coraion

ofthe VDR PASI PGA BSA  pusi  PASI PGA
gene &PGA &BSA BSA

TICC (n=18) 12.25+2.21* 3.31£0.22"* 27.78%4.44* 0.40

TIAC (n=7)  12.833.45* 3.50:0.34  26.93+6.31*

TCAA(n=6)  9.28+4.68*  3.00:0.36  19.15%5.57*

TCAC (n=20) 8.08+1.06* 2.70+0.19** 21.76+2.34* (.55 0.33

CCAA(n=5) 31.63+5.27  3.40:0.30  48.33+6.63

*Significant differences at p<0.05 in case of the CCAA haplotype;**significant differences at
p<0.05, between values.

- extremely large correlation
- large correlation
- relatively large correlation

- medium correlation

The findings showed that the PGA, or the severity index, indicating
the intensity of the disease process, is almost equal for all haplotype
groups. Butitwas reported as the smallestin TCAC group (2.70+0.19),
characterizing the severity as moderate; the biggest in children from
TTAC (3.50+0.34) and TTCC (3.31+0.22), corresponding to the
moderate-severe course, and providing a statistically significant dif-
ference between values among groups. Psoriasis Area and Severity
Index (PASI) that indicates the area of body surface involvement,
taking into account the intensity of signs such as erythema, exfoliation
and infiltration, was the smallest in TCAC group (8.08+1.06) as well,
and significantly bigger than other values in children from CCAA group
(31.63+5.27) and demonstrated a statistically significant difference to
PASI indices of other groups. By default the BSA, or Body Surface
Area, affected by a disease, characterizes the course of psoriasis in
case of all haplotypes as severe. The highest index was observed in
CCAA group (48.33+6.63), which is probably different from the BSA
in other groups. The correlation analysis of indices revealed thatin all
groups the largest correlation takes place between PASI and BSA
indices, there are positive large and extremely large correlations, cor-
relation coefficients range from 0.82 t0 0.99. It enables the use of both
BSA and PASI indices in order to assess the severity of psoriasis in
children over 4 years of age.

Multiple tests of the average level of serum vitamin D in children
with psoriasis gave us the overall view regarding the deficiency and
insufficient level of serum vitamin D (25(OH)D) almost in 75% of chil-
dren. A correlation analysis did not provide any meaningful measure-
ments. Thus we also carried out the analysis of vitamin D (25(OH)D)
serum level in children with psoriasis depending on haplotypes of the
VDR gene (Table 7).

Table 7. The average level of serum vitamin D in children with psoriasis depend-
ing on haplotypes of the VDR gene and correlations involving severity indices

Average Duration of
r:ﬂ;’;%pe:n(:: vitamin D level ~ exacerbation, PASI PGA BSA
9 (ng/ml) weeks

TTCC (n=18) 25.93£3.19 0.46 0.28 0.01
TTAC (n=7) 23.04£3.60* 0.45 -0.26 0.19
TCAA (n=6) 26.64+3.09 -0.39 -0.23
TCAC (n=20) 22.36%2.37* 0.05 —0.34 -0.37
CCAA (n=5) 32.17£4.22 0.49

*Significant differences at p<0.05 in case of the CCAA haplotype.

. - extremely large correlation
- large correlation
- relatively large correlation
- medium correlation
- small correlation
- no correlation
The average level of serum vitamin D (25(OH)D) was insufficient
in 4 groups of children with psoriasis, divided according to haplo-
types of the VDR gene, only in CCAA group the level of serum vita-
min D in children with psoriasis appeared to be optimal and was the
highest (32.17+4.22 ng/ml). The lowest levels of serum vitamin D
in children with psoriasis were reported in case of TCAC
(22.36+2.37 ng/ml) and TTAC (23.04+3.60 ng/ml) haplotypes that
are apparently lower than vitamin D serum levels in children with
the CCAA haplotype.
A large number of literary works are devoted to the role of vita-
min D in psoriasis pathogenesis, nevertheless we didn’t find any
studies of how vitamin D serum levels interrelate with other clinical
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characteristics of the disease process. When analyzing interrelations
between vitamin D serum levels in children and psoriasis highly
controversial results were obtained. The duration of the disease in
groups representing TTCC, TTAC and TCAA haplotypes was associ-
ated with the content of vitamin D in blood serum, the lower the
level of serum vitamin D in children, the more durable the disease
process is — the correlation is large negative (r=-0.50, r=-0.60 and
=-0.65, respectively).

However, when studying interrelations between the level of serum
vitamin D in children and psoriasis as well as the severity indices (PASI,
PGA, BSA), negative large and extremely large correlations (r=-0.99,

=-0.86, r=-0.71, respectively) were detected specifically in CCAA
group. This indicates the effect of vitamin D serum level in children with
psoriasis on manifestations of the disease: a decrease in the level of
serum vitamin D leads to an increase in the intensity of manifestations
and extent of body surface involvement. Also the level of serum vita-
min D has an effect on the intensity of skin manifestations in psoriasis
(PGA index), in TCAA and TCAC groups to be exact: there is a large
negative correlation between the level of vitamin D and the PGA index
(r=-0.78 and r=-0.70, respectively).

Conclusions

While genotyping, supposed to recognize Apal (A/C) and Taqgl
(T/C) polymorphic variants of the VDR gene, 5 haplotypes, or TTCC,
TTAC, TCAA, TCAC, arise in children with psoriasis, depending on which
epidemiological and clinical features of psoriasis develop.

It was found that in children with psoriasis and the TCAA haplotype
a younger age at the time of disease onset predetermines more du-
rable exacerbation with age, r=—0.85. In the presence of CCAA and
TTAC haplotypes, on the contrary, the younger the age of disease
onset, the shorter is the duration of exacerbation period with age,

=-0.74 and r=-0.54, respectively.

It was found that the average level of serum vitamin D in chil-
dren with psoriasis and the CCAA haplotype is within the optimum
range (32.17+£4.22 ng/ml), whose difference from vitamin D levels
in groups of children holding TTAC and TCAC haplotypes
(23.04+3.60 ng/ml and 22.36+2.37 ng/ml) is of statistical sig-
nificance, a homozygous dominant genotype AA is likely to be
selectively significant for regulating the level of serum vitamin D
in children with psoriasis.

The study revealed that a decrease in the level of serum vitamin D
in children with psoriasis and TTCC, TTAC and TCAA haplotypes pro-
vokes anincrease in the duration of the disease, correlation coefficients
r=-0.50, r=—0.60, r=-0.65, respectively.

The study suggested that the decrease of vitamin D serum level
in children with psoriasis and TCAA, TCAC, CCAA increases the inten-
sity of manifestations (erythema, exfoliation, infiltration), correlation
coefficients r=-0.78, r=-0.70, r=-0.86, respectively. In children with
psoriasis with such haplotypes, we can expect good treatment results
while using vitamin D in complex therapy.
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Ocob6nuBocTi nepebiry ncopiasy y giten
3anexHo Big rannotunis 3a redom VDR
Ta piBHeM BiTamiHy D

E.O. Myp3sina

Pe3iome. Meta: npoBecTy 3icTaBAEHHS enifgemionoriyHux, KniHiyHux
ocobmBocTelt nepebiry ncopiasdy y AiTel 3anexXHO Bif BUSBIEHUX
rannotunie 3a reHom VDR Ta pisHem BitamiHy D. O6’ekT i meToan A0~
cnipxeHHs. O6cTexeHo 56 giteii i3 ncopiasom, 23 xnonui Ta 33 ai-
BYMHKM Bikom 4-17 pokiB, cepeaHivi Bik — 12,30+0,45 poky. JiarHo3
«[1copia3» BCTaHOBJIOBAJIN HA MiACTaBI KNIHIYHUX JaHWX Ta 3aralibHo-
MPUAHSTUX AiarHOCTUYHUX KpuTepiiB. OUiHKY TsxkocTi nepebiry 1a
PO3MOBCIOAXEHOCTI MaToIONYHOr0 MPOLECy NPoOBOAWIIN 38 iIHAeKCaMmun
PASI, PGA, BSA. Matepianom asisi reHoTunyBaHHs CayryBas 6yKanbHuii
eniteniv giten. BuaHayeHHs nonaiMopgHux BapiaHTiB 3a reHom VDR
npoBoANAN i3 3aCTOCYBAHHSIM METOAY MoaiMepasHoi naHLorosoi
peakuii Ta noganbLUMM aHani3oM rnoaiMopdiamy LOBXUH PECTPUKLIN-
HUX pparmeHTiB. igpaxyHoK noka3HVKiB 34iiCHI0BaIN 3a AOMOMOro0
naketa STATISTICA. Pesynbtatu. Y Aitei i3 ncopia3om BCTaHOBUN
5 rannotunis 3a reHom VDR: TTCC, TTAC, TCAA, TCAC, CCAA. Y rpy-
ni TTCC 3a KinbKicTio npeBasoBamm Xaonui, B iHWnx — aipyata. Bik
royatky 3axsoproBaHHs y rpyni CCAA 6yB HavimeHLmm ( 5,6+ 1,69 poky),
TPUBAsICTb 3aXBOPIOBaHHS — oAHa 3 HauaoBLux (6,00+0,67 poky).
Y pasirannotuny TCAA BusiBieHa HaviMeHLLa TPUBaniCcTb 3arOCTPEHHS
ncopiasy (4,2+1,11 Tux), sika NOCTYrNnoBO 3MEHLLyBanacs 3 pokamu,
HasiBHWI 3BOPOTHUI 3HAYHWI KOPENSLiViHNIA 3B’930K i3 TPUBasiCcTIO
3axBopioBaHHs, r=—0,56. HaiiHuxynm iHAeKc TaXKoCTi ncopiady 3a PGA
oyB npu rannotuni TCAC (2,70%0,19), HarBuLmMM — npy ranaiotTunax
TTAC (3,50+0,34) Ta TTCC (3,31%0,22). IHaekcu PASI Ta BSA HaliBu-
wmmu 6ynm npu rannotuni CCAA. CepenHiii piBeHb BitamiHy D'y cu-
poBaTwi KpPOBi AiTeli i3 ncopiazom ByB y Mexax HeAOCTaTHLOro, JINLLE
y rpyni 3 ranaotunom CCAA — B Mexax onTumasbHoro ta 6yB HariBu-
wmm (32,17+4,22 Hr/mn). BusiBneHi 3BOPOTHI 3Ha4HI, CUJbHI Ta AyXe
CUNbHI KOPEensauiviHi 38’93ku MiX piBHEM BiTamiHy D y cupoBaTui kpoBi
AiTelt i3 ncopia3om i TpMBaAICTIO NaTo0riYHOro npoLecy npu ranio-
tunax TTCC, TTAC 1a TCAA, iHTEHCUBHICTIO MPOSIBIB Ta PO3NOBCIOAXE-
HicTio natosoriyHoro npouecy npu rannotunax CCAA, TCAA i TCAC.
BucHoBku. Y pitevi i3 ncopia3om 3anexHo Bif ranaoTumis 3a reHom
VDR — TTCC, TTAC, TCAA, TCAC, CCAA — gpopmytoTbcs enigemiono-
riyHi Ta KniHiYHi 0c06MBOCTI nepebiry ncopia3y. BctaHoOBIEHO, LU0
y Aiteit i3 ncopiazom rannotun TCAA 3yMOBIIIOE NOYATOK 3aXBOPIOBAH-
HS1 B GifbLL paHHBbOMY BiLli (5—6 pokiB) Ta 30i/bLLIEHHS TPUBAIOCTI 3a-

72

rOCTPEHHsI naTosiorivHoro npouecy 3 Bikom. [Mpu rannotunax CCAA
i TTAC, HaBnaku, 3aroCTPeHHs rcopiasy 3 BIKOM KOPOTLLIAE. 3HUXEHHS
piBHSI BiTamiHy D'y cupoBaTLi KpoBi 4iTewi i3 ncopia3om 3 ranaotunamm
TTCC, TTAC ta TCAA npu3BoanTb A0 36ibLUIEHHS TPUBAIOCTI 3aro-
CTPEHHSI 3axBoptoBaHHs, a 3 rannotunamm TCAA, TCAC, CCAA —
210 36iNblLEHHS IHT@HCUBHOCTI LLIKIPHUX MPOSIBIB COpiasy.

Kniouogi cnoBa: ricopias, aitv 3 ncopia3om, rannotunu 3a reHom VDR,
piBeHb BiTamiHy D y cupoBsarTLi KpoBi, iHaekcy TsxkocTi ncopiady PASI,
PGA, BSA.

Oco6eHHOCTU Te4yeHus ncopuasay geteu
B 3aBMCUMOCTHU OT rannotunos reHa VDR
M YypOBHSl BUTaMuHa D

3.A. Myp3suna

Pestome. Llesb: npoBecTy CcOnocTaBieHne anuaemMmnonorndeckmx,
KIMHUYEeCKMX 0COOEHHOCTEN TeYeHus ncopunasa y AeTeii B 3aBUCUMO-
CTW OT BbISIBIEHHbIX ranaotunos reHa VDR n yposHem ButamuHa D.
O6wekT u MeToabl uccnenoBaHus. ObcnenoBaHo 56 fertevi ¢ ncopua-
30Mm, 23 manbymka u 33 neBoyku B Bo3pacte 4-17 net, cpeaHnii BO3-
pact — 12,30%0,45 roga. [qnarHo3 «ncopuas» ycTaHaBNBaIN Ha OC-
HOBaHUN KJIMHUYECKUX AaHHbIX U 0OLUENPUHSTHIX AUArHOCTUHECKUX
kputepues. OLEHKY TSXXECTU 1 PacnpOCTPaHEHHOCTY NaTON0rM4ecKko-
ro npouecca nposoanm rno nHaekcam PASI, PGA, BSA. Matepuanom
151 FeHOTUMUPOBAaHUS CyXun OyKKasbHbIA anuTeauii getei. Onpe-
AesnieHne nonumopdHsix BapuaHTos o reHy VDR npoBoawaun ¢ rnpu-
MeHEeHneM MeToAa noIMMEPAa3HON LIeNHOM PeakLmuy v nocaeayoLmum
aHann3om noammopduama AauH pecTPUKLUMOHHbBIX pparMeHToB.
PacuyeT noka3areneli ocyLyecTsasav ¢ nomoLbio naketa STATISTICA.
Pesynbtartel. Y getevi ¢ ncopua3om BeisiBuan 5 ranaotmnos reHa VDR:
TTCC, TTAC, TCAA, TCAC, CCAA. B rpynne TTCC no konm4ecTBy npe-
Ba/IMPOBasIV Masbyvky, B OCTaJIbHbIX rpyrnax — AEeBoYky. BospacT Ha-
qana 3abonesaHwsi B rpynne CCAA 6bi1 HaumeHbLumm (5,6%1,69 roaa),
MPOAOAXUTENbHOCTL 3a60/1eBaHUs — 0A4HA U3 CaMbiX AJNHHbIX
(6,00+0,67 roga). Mpwu rannotune TCAA NpoAaoXUTEIbHOCTL 000-
CTpeHus rcopmnasa Hambonee kopotkas (4,2+1,11 Hea), n nocTeneH-
HO yMeHblLanach ¢ rogamu, BeisiBfieHa obpaTHasl 3HauynTesbHasi Kop-
pensunoHHas CBS3b C ANTENbHOCTbIO 3abonesaHus (r=-0,56).
Hanmenblumm nHaekc taxectn ncopuasa PGA 6bin npu rannotune
TCAC(2,70%0,19), Hanbonbiumm — npu rannotunax TTAC (3,50+0,34)
n TTCC (3,31+0,22). Hanbonblume nHaekcsl PASI n BSA BbisiBeHbI
npu rannotune CCAA. CpeaHuii yposeHb ButamuHa D B cbiBOpoTKe
KpoBu feTeli ¢ ncopua3om bbi B peaenax HeocTaToyHoro, B rpyn-
ne ¢ rarnotunom CCAA — B npesenax onTuMasabHOro v 6l cambimM
BbICOKUM (32,17+4,22 Hr/Mn). BbisiBneHbl 06paTHbie 3Ha4YUTEsIbHbIE,
CUJIbHBIE Y 04EHb CUJTbHBIE KOPPEJISILIMOHHbIE CBSI3N MEXAY YPOBHEM
BuTamuHa D B CbIBOPOTKE KPOBU AETel C Ncopruasom v rnpoaosIxu-
TEJIbHOCThIO aTOI0rMYyeckoro npouecca npu rannotunax TTCC, TTAC
u TCAA, MHTEHCUBHOCTbIO MPOSIBAEHUI U PACPOCTPAHEHHOCTbIO
natonorndeckoro npouecca npu rannotunax CCAA, TCAA n TCAC.
BbiBoabl. B 3aBucumocTu ot Hanm4ms rannotuna reHa VDR — TTCC,
TTAC, TCAA, TCAC nan CCAA — popmupyoTcs SruaemMmonornieckme
W KIMHUYecKne 0CoOEHHOCTY coprasa. YCTaHOBIEHO, YTO y AeTel
¢ ncopunasom rannotun TCAA obycroBnvBaeT Havyano 3aboseBaHus
B paHHeM Bo3pacTe (5-6 n1eT) u ysennyeHne 4mTenbHoCTH 060CTpe-
HW NaToI0rM4Yyeckoro npouecca c Bo3pacTom. Y geter ¢ raniotuna-
mu CCAA n TTAC, Hao60pOoT, 060CTPEHMsI ricoprasa ¢ BO3pacTtom
ykopayusatotcs. CHUXeHue ypoBHsl BuTamuHa D B CbIBOPOTKE KpOBY
aereri ¢ ncopmasom ¢ rannotunamu TTCC, TTAC n TCAA npusoaut
K yBEJIMYEHWIO MPOAOIXNTEbHOCTY 000CTPEHWMS 3ab601eBaHus, a c ra-
nnotunamm TCAA, TCAC, CCAA — yCcuUneHno MHTEHCUBHOCTU KOXHbIX
nposIB/IEHMI Ncopurasa.

KnioueBble cnosa: ricopnas, 4Ty ¢ copuasom, rarioTursl o reHy
VDR, ypoBeHb BuTamuHa D B CbIBOPOTKE KPOBU, UHAEKCHI TSXECTU NCO-
puasa PASI, PGA, BSA.
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