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Associations of the Novel Chemokine-Based
Diagnostic Biomarker Panel with Different
Phenotypes of Atopic Dermatitis in Children

B3anmMocCBsa3b HOBOW AMArHOCTUYECKOW XEMOKMHOBOW MaHeNu
OVMOMaPKePOB C Pa3NNYHBIMM GEHOTUMAMM aTONUYECKOTO
aepmatiTa 'y geten

Abstract

Introduction. Serum total immune globulin E, thymus and activation-regulated chemokine
(CTACK), and cutaneous T-cell attracting chemokine (TARC) are known as contributing to the
pathophysiology of atopic dermatitis. Still, there is the data ambiguity regarding the associations of
serum biomarkers with the clinical manifestations of the disease.

Purpose. To detect the associations of total immune globulin E, thymus and activation regulated
chemokine, and cutaneous T-cell attracting chemokine with different phenotypes of atopic
dermatitis in children — alone and combined with other atopic comorbidities (seasonal allergic
rhino-conjunctivitis, perennial allergic rhinitis, bronchial asthma).

Materials and methods. The main group consisted of 39 patients aged from 3 to 18 years
suffering from atopic dermatitis alone and with comorbid atopic disorders - seasonal allergic
rhino-conjunctivitis, perennial allergic rhinitis, and bronchial asthma. The control group consisted
of 47 children aged from 3 to 18 years, non-atopics, suffering from the gastro-intestinal tract
disorders. The patients of both groups were tested for the serum concentrations of the above-
mentioned serum biomarkers.

Results. There were detected significantly higher levels of total serum immune globulin Eand CTACK
in atopic patients if compared to controls. Serum TARC showed no significant differences between
the main and control group; still, it had significant direct associations with the degree of severity of
atopic dermatitis phenotypes alone and combined with other atopic disorders in general and with
clinical index “scoring atopic dermatitis” in particular. It had also significant indirect associations
with age in patients of the main and control groups. Serum total immune globulin E and CTACK had
significant direct associations with all the studied atopic dermatitis phenotypes. There is a strong
perspective of combining the serum total IgE, TARC and CTACK as the effective biomarker panel for
assessing the intensity of inflammation within different atopic dermatitis phenotypes.
Conclusions. Combined use of serum total immune globulin E, thymus and activation-regulated
chemokine and cutaneous T-cell attracting chemokine is the novel perspective chemokine-based
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panel for assessing the degree of severity in patients that suffer from different phenotypes of atopic
dermatitis alone and combined with comorbid atopic disorders.

Keywords: atopic dermatitis, children, phenotypes, associations, biomarkers, total IgE, thymus and
activation-regulated chemokine, cutaneous T-cell attracting chemokine.

Pe3slome

BeepeHue. OO CbIBOPOTOUHBIA UMMYHOFI06YNUH E, TMycom 1 akTiBauuneln perynipyembiii
xeMOKUH (TAPX) 1 KOXHbIn T-KneTkn aTTpakTmpyowmnin xeMokuH (KTAX) nsBecTHbl Kak dakTopbl
naToreHesa aTonmMyeckoro gepmatuta. Tem He MeHee CyLecTByeT HEOAHO3HAaYHOCTb AaHHbIX OTHO-
CUTENbHO accoumaunin JaHHbIX GIOMapKePOB C KNMHNYECKMMI NMPOABIEHMAMN BbiLLEYNOMAHYTOrO
3aboneBaHuA.

Llenb. BbisiBATb B3aMOCBs3b 06Liero nMmyHornobynivHa E, Tumycom u akTrBaumein perynmpyemo-
ro XeMOKUHA U KOXXHOTo T-KJeTKU aTTPaKTUPYIOLWEro XeMOKWHa C pasnnyHbiMy ¢eHoTMnamu aTo-
nMyeckoro AepmatiTa y fieTeil OTAeNbHO 1 B COYETaHUM C APYTMMIY aTONUYeCKUMU KOMOPOUAHbIMA
COCTOAHMAMU (CE30HHBIM anNepPruyeckum PUHOKOHBIOHKTUBUTOM, KPYrIOroANYHbIM annepruye-
CKVIM PUHUTOM, GPOHXMANIbHOI aCTMON).

Matepumannbl 1 metogbl. OCHOBHYIO rpynny cocTasuny 39 nauneHToB B Bo3pacTte oT 3 go 18 ner,
CTpagaloLmMx aToNMYeCcKM 4epMaTUTOM OTAENBHO 1 C KOMOPOVAHBIMY aTONMNYECKNMM COCTOAHNSA-
MU — CE30HHbBIM afINepPruyeckum PUHOKOHBIOHKTUBUTOM, KPYIIOrOANYHbIM annepruyeckum puHn-
TOM 1 6poHXManbHo acTMol. KoHTposbHYto rpynny coctaBunmn 47 feTeii B Bo3pacTe oT 3 fo 18 ner,
6e3 aTonuu, c 3a6oneBaHNAMU XKenyAoUYHO-KMLLEYHOro TpaKTa. MauneHTam obenx rpynn npoBoan-
NOCb onpefeneHne CbIBOPOTOUHbIX KOHLEHTPALIMIA BbILIEYNOMAHYTbIX G1IOMapKepoB.
Pe3ynbratbl. bbinv 06Hapy»KeHbl JOCTOBEPHO 6Gonee BbICOKME YPOBHM OOLLEr0 CbIBOPOTOYHOIO
umMmMmyHornobynuHa E n KTAX y naumeHToB ¢ aTonvei no cpaBHEHWUIO C KOHTPOJSIbHOW rpymnmno na-
uneHToB. CbIBOPOTOUHbIE YPOBHY TAPX He nokasanu 4OCTOBEPHbBIX PasNnunin Mexay naumeHTamm
OCHOBHOW 11 KOHTPOMbHOW rpymnmn; TeM He MeHee oOHapy»KeHa [JOCTOBepHas NpAMas B3aMOCBA3b
CO CTerneHblo TAXKEeCTU GeHOTNMNOB aTOMMYECKOro AepmaTiiTa OTAENbHO W B COYETaHUM C APYrMn
aTONMYECKNUMMN KOMOPOMAHOCTAMM B LIENIOM U C KIIMHUYECKUM UHAEKCOM «scoring atopic dermatitis»
B YacTHOCTU. Tak»Ke MenMcb AOCTOBEPHbIE 06paTHbIE accoumaLm C BO3PacToM y NaLMEHTOB OC-
HOBHOW 1 KOHTPOMbHOW rpynmn. O6LWuii CbiIBOPOTOUHBI UMMYyHOrnobynuH E n KTAX nmenn gocto-
BEPHble NpAMble accoLmaLmm co BCeMU NCCeaoBaHHbIMU GeHOTUMaMKM aTONMYeCcKoro gepmMaTuTa.
CywecTByeT cuibHaA NepcrnekT1Ba coueTaHna cbiBopoTouHoro obuero IgE, TAPX n KTAX B Kaue-
cTBe 3¢ PeKTBHOWM NaHenn 6UOMapKepPOB ANA OLEHKU MHTEHCMBHOCTU BOCNANEHNA NpU pasiuny-
HbIX PpeHOTMMNax aToNMYecKoro fepmaTumTa.

BbiBoAbl. KOMOGUHVPOBAHHOE UCMOJIb30BaHKeE OOLLEro CbIBOPOTOUYHOIO MMMyHOrNobynuHa E, Tu-
MYCOM U aKTUBALMEN PEryimpyeMoro XeMOK/Ha 1 KOXXHOro T-KNeToUYHOro aTTpakT/pyloLero xe-
MOKWMHa npeacTaBnseT coboi HOBYIO NEPCNeKTUBHYIO XeMOKMHOBYIO NMaHenb AN OLUEHKN CTeneHn
TAKECTW y AeTel, CTpafjaolwmx pasnnyHbiMm GeHoTMNamMm aTonMYyeckoro Aepmatinta OTAeNbHO 1 B
COYeTaHUN C KOMOPOUIHBIMM aTONUYECKMY 3a601EBaHNAMMU.

KnioueBble cnoBa: aTonnyecknini JepMaTnT, 4eTh, GeHOTHMbI, B3aUMOCBA3b, BrioMapKepbl, 06K
UMMYHOrNo6ynuH E, TiMycom 1 akTuBaumein perynmpyemblii XeMOKUH, KOXHbIN T-KNeTKn aTTpaKkTu-
PYIOLWNIA XEMOKUH.

B INTRODUCTION

Atopic dermatitis (AD) is the chronic skin disease initially manifesting in
theinfantand pre-school age.Withinit's course chronology it can be followed
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by other atopic disorders (AtD): seasonal allergic rhino-conjunctivitis
(SARQ), perennial allergic rhinitis (PAR) and bronchial asthma (BA). The
novel concept of understanding this consequent progression points out at
AD as the basic AtD bearing the risk of transforming from a mono-nosology
into combined atopic phenotypes: combined with affection of the upper
airways (eyes) — SARC and/or PAR and lower airways — BA [1].

The serum levels of total immune globulin E (IgE) alone are often not
relevant to evidence the disorder itself and it's severity degree in particular.

In the past decades there have been being actively studied the
novel serum biomarkers (SBM) - the chemokines (CC): thymus and
activation regulated chemokine - TARC/CCL17 and cutaneous T-cell
attracting chemokine, CTAC/CCL27. The serum levels of the bespoke
CC family chemokines are associated with the intensity of AD clinical
manifestations of [2].

TARC was discovered in 1996 by Imai et al. [3] and is encoded by the
respective gene residing on chromosome 16q13, it serves as the chemo-
attractor for T-helpers type 2 cells (Th2). TARC is produced by keratinocytes
and dendritic cells in lesional skin and it's receptors are CC-R4 (CCR4)
located on CCR4 positive (CCR4*) Th, cells. Consequently, the elevation of
TARC levels drives the upregulation of the CCR4* Th, cells migration into
the affected skin zones. Murine models showed that TARC's expression is
elevated within AD by basal keratinocytes as well as by the endothelial cells
of the dermis vessels [4]. According to the results of above mentioned meta-
analysis there was detected a high association of TARC levels with the skin
inflammation severity degree at AD patients.

There is the data to have been emerging during the last 2 two decades
about the elevation of TARC levels at the patients with AD compared to
the psoriatic patients and the healthy controls [5]. In the aforesaid study
serum TARC levels significantly correlated with eosinophilia, «Scoring
Atopic Dermatitis» (SCORAD) clinical scale and decreased respectively after
treatment following the improvement of the clinical picture of AD. TARC is
one of the important chemokines (CC) to correlate reliably with AD activity
[6], furthermore, in some countries it had been launched as the biomarker
to assess the aforesaid [6, 7].

Cutaneous T-cell attracting chemokine (CTACK/CCL27) is a
112-aminoacid long CC ligand, which's gene resides at 9p13 chromosome
region. As it was detected by the Northern blot analysis, it had been being
mostly expressed by skin epidermis basal layers cells keratinocytes within
AD as it had been previously determined in CTACK pioneer studies [8].
CTACK facilitates inflammation-specific T-cell trafficking by conducting a
signal localizing the cutaneous lymphocyte antigen containing T-memory
cells involved in atopic inflammation, particularly within AD [9, 10]. It
normally does the same T-cell trafficking within the physiologic immune
observation. The in vitro models of preceding decades point out at the fact
detected that CTACK synthesis is possibly induced by the pro-inflammatory
T-helper cytokines [11] — this enhances the after-trafficking residence of
T-memory cells in skin epidermis as the pre-inflammation stage before the
onset of AD. Serum CTACK concentrations correlate with the disease severity
and it’s regression, particularly, under the cyclosporine A treatment, still less
strongly collated to serum TARC concentrations [12]. The above mentioned
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similarity of both CTACK and TARC effects on the AD course paved the way to
the Hijnen D. et al. hypothesis (2003) that these aforesaid chemokines could
facilitate consequently the early recruitment and trans-endothelial migration
of T-cells mediated by integrins and, respectively, CTACK accomplishing the
process of T-cell trafficking by guiding them through to the upper layers
of epidermis — the bespoke induces cascade of epidermal keratinocytes
apoptosis-spongiosis being the matrix of the AD skin inflammation [11].

The aforesaid studies support the hypothesis of the present study that
total serum IgE, TARC and CTACK are the perspective biomarker panel which
could be associated separately or together with the AD activity and other
patient-related parameters within different AD phenotypes: alone and with
comorbid AtD.

B PURPOSE OF THE STUDY

To determine the associations of combined SBM panel consisting of
total IgE, TARC/CCL17 and CTACK/CCL27 within different AD phenotypes in
children - alone and with comorbid AtD (SARC, PAR or BA).

B MATERIALS AND METHODS

We had recruited 86 children into the study: 39 into the main group and
47 into the control group. All the patients had the duly filled in and signed
informed consents for examination and tests which was performed by their
legal representatives.

The main group (N=39) was composed of patients suffering from AD
of different severity degrees (mild, moderate and severe) which had been
assessed clinically by using the SCORAD scale (<20 points — mild degree,
20-40 points — moderate degree, >40 points — severe degree). These
patients were recruited at the clinical base of the Department of pediatrics
1 and medical genetics of SE «Dnipro medical academy of Health Ministry
of Ukraine», in-patient and counseling-diagnostic departments of the
Allergy Centre of MNCE «The emergency medicine hospital of the Dnipro
City Council». Inclusion criteria were as follows: age from 3 to 18 years old,
the officially established diagnosis of AD alone or combined with other AtD.
Exclusion criteria comprised age below 3 or above 18 years old, absence of
skin AD specific clinical signs, 0 points by SCORAD scale, officially established
diagnosis of the gastro-intestinal tract (GIT) disorders (functional dyspepsia,
gastro-esophageal reflux disease (GERD), gastritis, peptic ulcer, functional
biliary disorders).

The control group (N=47) was composed of patients, suffering from GIT
disorders: functional dyspepsia, chronic gastritis, GERD, functional biliary
disorders. Inclusion criteria comprised age from 3 to 18 years old, officially
established diagnosis of the aforesaid GIT disorders, no clinical signs of either
AD or AtD. Exclusion criteria comprised age below 3 or above 18 years old,
any clinical signs of AD or AtD. These patients were recruited at the premises
of pediatric gastroenterology department of the MI «City clinical hospital
No. 1» of Dnipro city council.

The study presented was performed according to the Declaration of
Helsinki (last amendment - 64th WMA General Assembly, Fortaleza, Brazil,
October 2013), and all the methods of study and procedures have been
approved by the local ethics committee of the Sl «Dnipropetrovsk medical
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academy of HM of Ukraine»: chairperson - V.V. Koldunov, protocol No. 2, as
of February, 10-th, 2016.

Both the patients of the main and control groups were tested for serum
levels of total IgE, TARC and CTACK by taking the venous blood samples
fasting. The samples were then duly analyzed in the certified laboratory of
«Diagnostic center of the «Medical academy» Ltd using the IgE Elecsys 2010
Immunoassay (serial number 0482703 1), Human TARC ELISA Kit (ELH-TARC,
Lot 013018 0236) and Human CTACK ElisaA Kit (ELH-CTACK, Lot 013018
0311).

To assess the statistical significance of relative values’ differences, we
applied the Pearson’s chi-squared test (x?) and Fischer's exact test, two-
tailed (FET, for small cohorts, n<5). The verification of the quantitative
characteristics distribution law was performed with Shapiro-Wilk and
Kolmogorov-Smirnov test (one-sample), along with Lilliefors test. The mean
values are represented as arithmetic means (with 95% confidence intervals
(CI)) or medians (low quartile (LQ); higher quartile (HQ)). The statistical
significance of the obtained differences was assessed by the Student and
Mann-Whitney tests. The direction and strength of obtained associations
were evaluated by the application of Spearman rank order correlation
coefficient (r). All the statistical values were validated by p<0.05 critical
point. The statistical works had been performed using the Statistica v.6.1
package (Statsoft Inc., USA, license No. AGAR909E415822FA).

Data availability
The data associated with the paper are not publicly available but are
available from the corresponding author on reasonable request.

B RESULTS

Age and gender distribution. We had obtained the statistically
comparable gender distribution of the patients in the main and control
groups (table 1).

The data surveilled above depicts a slight prevalence (<10%) of male
patients over female ones related to AD phenotypes, still the aforesaid data
emerged to be non-significant statistically (x>=0.72, p>0.05).

The age distribution analysis had showed higher AD incidence in
the main group within age cohorts of 4 to 6 and 7 to 11 years old - most
frequently children get sick with AD and it's phenotypes from 7 to 11 years
old; in the control group the most of GIT disorders cases had been detected
within age cohorts 7 to 11 and 12 to 18 years old - the highest incidence
have been detected among children aged 12 to 18 years old (table 2).

Table 1
The gender distribution in the main and control groups
Main grou Control grou
Gender 2l 2l Statistical significance
N % N %
Male 21 53.8 21 447
p>0.05%
Female 18 46.2 26 553
Total 39 100.0 47 100.0
Note: * verified by Pearson x? test.
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Table 2

The age distribution in the main and control groups

Age (years) Main group Control group Statistical significance
N % N %

0-3 2 5.1 1 2.1 p>0.05%*

4-6 13 334 8 17.0 p>0.05*

7-11 19 48.7 16 34.1 p>0.05*%

12-18 5 12.8 22 46.8 p<0.001*

Total 39 100.0 47 100.00

Notes: * verified by Pearson ¥ test; ** verified by FET, two-tailed test.

And there had been revealed the significant differences (x*=11.43,
p<0.001) between the cohort of children aged 12 to 18 years old of the main
and control group.

Data described in the table Il depicts the mean figures of the age,
TARC and CTACK serum concentrations at the patients of the overall main
(phenotypes AD alone and AD combined with comorbid AtD) and control
groups.

It emerges from the data above that the mean age in years as of AD
patients is lower compared to the GIT patients (7.8 to 10.9) evidencing
the hypothesis that AD starts earlier in the childhood than GIT disorders.
Median serum level of IgE total was significantly 21.9 fold higher in the
main group in comparison with the control group which evidences allergic
atopic inflammation within AD patients. The data on TARC median serum
concentrations did not reveal any significant differences between the main
and control groups, therefore mean serum TARC concentrations were 1.1
fold higher in AD patients than those of GIT patients. Median serum level of
CTACK was significantly detected 1.3 fold higher in the main group than in
the control one which evidences the specificity of CCL-27 as a biomarker for
AD in children.

Analyzing the parameters of the age, gender, SCORAD scale as well as
TARC and CTACK within patients of the general main and control groups
there had been detected the multiple significant associations: age-clinical,
age-biomarker and biomarker-clinical within both the groups separately
and compared to each other (tables 4 and 5).

Table 3

Age and serum biomarkers in patients of the main and control groups
Values Main group Control group Statistical significance
Age, years; 7.8 10.9 %
mean value (95% Cl) (6.7;8.9) (9.7;12.10) p<0.001
IgE Total, IU/ml; 679.6 31.1 o
median (LQ; HQ) (212.2;1363.0) (14.0;130.2) p<0.001
TARC, pg/ml; 613.8 550.6 £0.05%%
median (LQ; HQ) (390.0; 806.9) (415.7;765.8) p>0.
CTACK, pg/ml; 4403.6 3495.9 <0.0071%*
median (LQ; HQ) (3726.2;5148.7) (3197.8; 4186.8) <t

Notes: * verified by Student test; ** verified by Mann - Whitney test.
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Table 4
The age-related associations in patients of the main and control groups
—_— . Number of
Associations: main group Spearman, r p-level
cases s

Age with AD with comorbid AtD 39 0.354 p<0.05
Age with female gender 39 -0.347 p<0.05
Age with serum TARC, pg/ml 39 -0.437 p<0.01
Associations: control group ::\lausl:sber i Spearman, r, p-level
Age with serum CTACK, pg/ml 47 -0.347 p<0.05
Age with serum TARC, pg/ml 47 -0.507 p<0.001
Correlations: main and control groups ::\lausr:sber = Spearman, r, p-level
Age with AD patients 86 -0.379 p<0.001

The data from table IV points out that atopic patients are significantly
older within AD combined with other AtD comorbidities compared to
AD alone phenotype (r=0.354, p<0.05) and that female AD patients are
younger compared to male ones (r=-0.347, p<0.05). Age progression had
a significant indirect association with serum TARC level decrease at atopic
patients of all the AD phenotypes in the main group (r=-0.437, p<0.01)
and a significant indirect association with the serum TARC and CTACK
concentrations at non-atopic patients of the control group (respectively:
r=-0.347, p<0.05, r =-0.507, p<0.001), fig. 1)).

Finally, the patients of overall AD phenotype were detected significantly
younger compared to non-atopic patients of the control group (r.=-0.379,
p<0.001; table 4).

AGE-SERUM TARC, pg/ml: AD+AtD PHENOTYPE

0
-0.1
-0.2
-0.3
-0.4
-0.5

-0.437*

-0.
~0.507**
~0.347%%
AGE-SERUM
AGE-SERUM TARC, CTACK, pg/ml: NON-
pg/ml: NON-ATOPIC ATOPIC PHENOTYPE

PHENOTYPE

Fig. 1. Serum TARC and CTACK associations with age in patients of all the atopic phenotypes and non-
atopic patients
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Table 5
The total IgE, TARC and CTACK associations related to clinical manifestations in patients of the main and
control groups

Association: main group Number of cases | Spearman, r, p-level

Scorad with serum TARC, pg/ml 39 0.630 p<0.001
Serum TARC, pg/ml with severe AD 39 0.290 p=0.073
Ige total, iu/ml with AD with comorbid AtD 39 0.516 p<0.001
Associations: main with control group Number of cases | Spearman, r, p-level

Ige total, iu/ml with AD patients 86 0.614 p<0.001
Serum CTACK, pg/ml with AD patients 86 0.406 p<0.001

Table V data shows the significant medium positive association as of
SCORAD index with serum TARC level (r =0.630 respectively, p<0.001). There
was detected the trending to significance direct association of serum TARC
level elevation within the severe AD clinical degree (r=0.290, p=0.073).
Along with that, there had been determined direct significant association
of AD with comorbid AtD phenotype patients with total serum IgE levels
(r=0.516, p<0.001). The final comparison of the main and control groups
had yielded direct significant associations at the atopic patients of both AD
alone and AD with comorbid AtD phenotypes with serum total IgE total and
CTACK levels (respectively, r =0.614 and r =0.406, p<0.001) compared to the
non-atopics of the GIT cohort (fig. 2).

B DISCUSSION

Gender distribution among the main and control groups (table 1)
supports the hypothesis that male gender patients are more vulnerable for
AtD than female, particularly in toddler and adolescent age.

SCORAD-SERUM TARC, pg/ml: AD+AtD PHENOTYPE

0.7 0.63*

SERUM CTACK, pg/ml-
AD+AtD PHENOTYPE:
ALL COHORTS

IgE TOTAL, IU/ml-
AD-+AtD PHENOTYPE

0.406*

IgE TOTAL, IU/ml- 0.614* SERUM TARC, pg/ml-
AD-+AtD PHENOTYPE: SEVERE AD: AD+AtD
ALL COHORTS PHENOTYPE

Fig. 2. Serum total IgE, TARC and CTACK associations with clinical manifestations in patients with all the
atopic phenotypes and non-atopic patients
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The data had been obtained evidencing the significant negative
associations of serum TARC and CTACK concentrations with age: atopic
patients had the decrease of TARC within getting older (r=-0.437, p<0.01)
as well as the control group non-atopics had a decrease of both mentioned
biomarkers within the age progression (r=-0.347, p<0.05 and r=-0.507,
p<0.001 respectively).

The prototype studies [3] which have focused on the age-related TARC
associations comply with this study in a significant decrease of TARC mean
concentrations from the infancy to adolescent age. Thus, Y. Kataoka of the
bespoke study points out at monitoring serum TARC level as the effective
tool to evaluate initial AD activity and it's treatment efficacy; and managing
the serum TARC provides preventing further food allergies and improves AD
prognosis within infants. Still, in our study the mean figures of TARC reached
688.1(LQ437.9;HQ 820.8) pg/mland 473.7 (LQ 390.0; HQ 733.4) pg/ml within
the AD alone phenotype and AD combined with other AtD phenotype
respectively, the aforementioned data being statistically non-significant
(p<0.05).This falls out of the Y. Kataoka's data of normal serum TARC figures
<743 pg/ml in children aged 2-15 years old. These discrepancies points at
the possible heterogeneity and racial differences among these two studies
compared; hence, there is a need for further multi-center research with
collating more homogenous patients™ cohorts to detect the population-
backed TARC differences among the pediatric AD patients.

In present study there was detected that serum total IgE and CTACK
concentrations in patients suffering AD combined with other AtD phenotype
had been significantly higher than those of non-atopic patients of the control
group. Still, not compiling with Machura et al. study on serum TARC and CTACK
concentrations in children with AD allergic asthma and urticaria [2], there was
not detected any significant difference within the serum TARC concentration
between atopic patients suffering BA as one of the components of AD with
comorbid AtD phenotype and the non-atopic controls not suffering atopy
(respectively 613.8 (390.0; 806.9) pg/ml to 550.6 (415.7; 765.8), p>0.05). The
cause of it is due to that study presented had involved patients into the main
group suffering the atopic BA obligatorily with AD as the phenotype-setting
disorder, and Machura et al. had recruited separate cohorts into the main
group consisting of AD, BA and urticaria patients. Secondly, the control group
in our study involved GIT disorders, in the bespoke prototype study the healthy
non-atopic controls. Similarity of both the studies focuses on the significant
association with the TARC serum levels and AD severity degree (assessed by
SCORAD index in presented study). The above provided data points out at
the need of the further studies in Ukraine with the recruitment of patients
suffering separate atopic phenotypes — AD, SARC/PAR and BA alone to more
precisely detect the associations of serum TARC and CTACK concentrations
and compare them with the results of similar studies abroad. This will allow
to finally verify and launch TARC and CTACK as the new chemokine biomarker
panel for assessing the AD severity degrees.

In study presented there were detected the following significant
associations of studied biomarkers with clinical features of atopic and non-
atopic patients: a positive significant TARC/CCL17 with SCORAD (r=0.630,
p<0.001) within AD combined with other AtD phenotype, trending to
significance TARC/CCL17 with AD severity degree (r=0.290, p=0.073) in
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the main group. All this complies to some extent with Thijs J. et al. (2015)
meta-analysis stating TARC as the most reliable biomarker to appraise the
severity of AD, and CTACK (CCL-27) being just an additional one requiring
additional research [7]. Therefore, the non-significant difference (p>0.05) of
the serum TARC levels between the atopic patients of the overall main group
(phenotypes AD alone and AD combined with other AtD) and non-atopic
patients of the control group (GIT phenotype) points out at the necessity of
novel studies within larger patients cohorts.

The significant and comparable decrease of serum TARC with age
progression at patients of both the main and control groups (r=-0.437,
p<0.01 and r.=-0.507, p<0.001) suggests a need of a clarifying the role of
the mentioned chemokine biomarker in the pathophysiology not just of AD
and it's different phenotypes, but as well the GIT disorders. The hypothesis
to be detected is the specific values of TARC for each the age group for both
atopic and non-atopic children: infants (0-2 years old), pre-school toddlers
(3-6 years old), young school toddlers (7-11 years old) and senior school
adolescents (12-18 years old). The same applies to CTACK significant age-
related decrease within non-atopic GIT patients — it's age-specific values
should be detected along with TARC in forthcoming studies.

The bespoke data ambiguity of the present study conducted and
it's prototypes to have studied TARC and CTACK still suggest their strong
perspective in combination with serum total IgE as the effective biomarker
panel for assessing the nature and intensity of skin inflammation. This
will yield a more effective control over clinical manifestations of AD
different phenotypes. On one hand, it will allow to detect sub-clinical, non-
manifesting progression of AD alone into the it's phenotypes with other
atopic comorbidities — seasonal allergic rhino-conjunctivitis, perennial
allergic rhinitis, bronchial asthma. On the other hand, it will enable the
physicians to prescribe the more personalized treatment which will prevent
such the progression, improve AD long-term prognosis and elevate the
overall patients’ quality of life. All the above mentioned requires further
studies within more homogenous patient cohorts.

B CONCLUSIONS

Total serum IgE concentration is significantly associated with different
AD phenotypes, stronger with AD and comorbid AtD than with AD alone
phenotype.

The elevation of the TARC/CCL17 serum concentration is significantly
associated with SCORAD level in patients of all the AD phenotypes.

The elevation of the CTACK/CCL27 serum concentration is significantly
associated with AD in patients of all the AD phenotypes.

Decrease of the TARC/CCL17 and CTACK/CCL27 serum concentrations
is significantly associated with the age progression among non-atopic
patients.

Combined detection of serum total IgE along with TARC/CCL17 and
CTACK/CCL27 is the novel perspective chemokine panel for assessing the
AD severity degree in patients suffering the phenotypes of AD alone and AD
with comorbid AtD.

The authors declare no conflict of interests.

30 "Pediatrics. Eastern Europe', 2021, Volume 9, Number 1

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




OpurvHanbHble uccneposanva [l

B REFERENCES

Belgrave D.C.M., Simpson A, Buchan |E., Custovic A. (2015) Atopic dermatitis and respiratory allergy: what is the link. Curr Derm Rep., 4:221-227.
doi:10.1007/513671-015-0121-6.

2. Machura E., Rusek Zychma M., Jachimowicz M., Wrzask M., Mazur B., Kasperska Zajac A. (2012) Serum TARC and CTACK concentrations in children
with atopic dermatitis, allergic asthma, and urticaria. Pediatr Allergy Immunol., 23: 278-284.

3. Kataoka Y. (2014) Thymus and activation-regulated chemokine as a clinical biomarker in atopic dermatitis. J Dermatol.,, 41(3): 221-9. doi:
10.1111/1346-8138.12440.

Vestergaard C. (2007) TARC and CTACK: Two Pivotal Chemokines in Atopic Dermatitis. Forum Nordic Derm-Venear., Suppl 14.:V. 12: 37 p.

5. Kakinuma T, Nakamura K., Wakugawa M., Mitsui H., Tada Y., Saeki H. (2001) Thymus and activation-regulated chemokine in atopic dermatitis:
serum thymus and activation-regulated chemokine level is closely related with disease activity. J Allergy Clin Inmunol, 107:535-41.

6. Umeda M., Origuchi T., Kawashiri S.Y., Koga T., Ichinose K., Furukawa K. (2020) Thymus and Activation-regulated Chemokine as a Biomarker for
1gG4-related Disease. Sci Rep., 10(1):6010. doi: 10.1038/s41598-020-62941-9. PMID: 32265499; PMCID: PMC7138842.

7. SekiyaT., Miyamasu M., Imanishi M., Yamada H., Nakajima T., Yamaguchi M. (2000) Inducible expression of a Th2-type CC chemokine thymus- and
activation-regulated chemokine by human bronchial epithelial cells. J Immunol., 15; 165(4):2205-13. doi: 10.4049/jimmunol.165.4.2205. PMID:
10925308.

8. Thijs J, Krastev T, Weidinger S., Buckens C.F,, de Bruin-Weller M., Bruijnzeel-Koomen C. (2015) Biomarkers for atopic dermatitis: a systematic
review and meta-analysis. Curr Opin Allergy Clin Immunol., 15(5): 453-60.

9. Morales J.,, Homey B, Vicari A.P, Hudak S., Oldham E., Hedrick J. (1999) CTACK, a skin-associated chemokine that preferentially attracts skin-
homing memory T cells. Proc Natl Acad Sci U S A., 96(25):14470-14475.

10. HonKL., LeungT.F, MaK.C, Li A.M., Wong., FokT.F. (2004) Serum levels of cutaneous T-cell attracting chemokine (CTACK) as a laboratory marker
of the severity of atopic dermatitis in children. Clin Exp Dermatol., 29 (3): 293-6.

11.  Homey B.,, Wang W,, Soto H., Buchanan M.E., Wiesenborn A., Catron D. (2000) Cutting edge: the orphan chemokine receptor G protein-coupled
receptor-2 (GPR-2, CCR10) binds the skin-associated chemokine CCL27 (CTACK/ALP/ILC). JImmunol., 164(7):3465-70.

12.  Hijnen D., De Bruin-Weller M., Oosting B., Lebre C., De Jong E., Bruijnzeel-Koomen C. (2004) Serum thymus and activation-regulated chemokine
(TARC) and cutaneous T cell- attracting chemokine (CTACK) levels in allergic diseases: TARC and CTACK are disease-specific markers for atopic
dermatitis. J Allergy Clin Immunol., 113(2):334-40.

Received/MocTynuna: 20.01.2021
Contacts/KoHtakTbl: ditiatkovskyvo@gmail.com

«NepmnaTpua. BoctouHaa EBpona», 2021, Tom 9, N2 1 31

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPKAHUIO



https://www.ncbi.nlm.nih.gov/pubmed/?term=Thijs J%5BAuthor%5D&cauthor=true&cauthor_uid=26226355
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krastev T%5BAuthor%5D&cauthor=true&cauthor_uid=26226355
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weidinger S%5BAuthor%5D&cauthor=true&cauthor_uid=26226355
https://www.ncbi.nlm.nih.gov/pubmed/?term=Buckens CF%5BAuthor%5D&cauthor=true&cauthor_uid=26226355
https://www.ncbi.nlm.nih.gov/pubmed/?term=de Bruin-Weller M%5BAuthor%5D&cauthor=true&cauthor_uid=26226355
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bruijnzeel-Koomen C%5BAuthor%5D&cauthor=true&cauthor_uid=26226355
https://www.ncbi.nlm.nih.gov/pubmed/26226355

	Кнопка 10: 
	Страница 99: 

	Кнопка 11: 
	Страница 99: 

	Кнопка 12: 
	Страница 99: 

	Кнопка 13: 
	Страница 99: 

	Кнопка 6: 
	Страница 98: 

	Кнопка 7: 
	Страница 98: 

	Кнопка 8: 
	Страница 98: 

	Кнопка 9: 
	Страница 98: 



