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AJUJIEPTOJIOTUA 1 UMMYHOJIOI'MA B ITEAVATPUIN
Ne 1 (76), mapt 2024 .

JKypHas «Anneproysorus 1 UMMYHOJIOTHS B TIelUATPUN» — PELEH3UPYEMOe HAYIHO-IPAKTHUECKOe ePHOINYeCcKoe U3TaHue,
MpeiHA3HAYEeHHOE JIJIsI TIeINATPOB, aJlJIEPTOJOTOB-UMMYHOJIOTOB, 4 TAKJKe CIEIUaICTOB Pa3HOro npodulis, pabota KOTOPBIX
cBsi3aHa ¢ 00J1aCThIO TTeMATPUIECKON ajlyieproorun u uMMyHogorun. KypHai siBiisieTcst 0oUINATBHBIM TeYaTHBIM OPTaHOM
Accommanuu feTCKuX aieproioroB u uMmmynosoroB Poccun (A/[AVP); nznaercs npu yyacTun BeAyIUX CIEIMATUCTOB CTPa-
HBI — TI€JINATPOB, AJLJIEProJOr0OB, KINHUYECKUX UMMYHOJI0TOB. Ha eTpaHuiax usjanus — opuruHaibHble CTaThi, 00pa3oBaTelb-
HBI€ IPOTPAMMBI JIJIsI Bpavyeil, KIMHIYeCKIe HabMI0eH s, TUCKYCCHH, NHGOPMAIUS O TTOCAEHIX TOCTUKEHUSIX OTEYECTBEHHO,
3apy0eskHOU HAyKU M MPpaKTHKHU. Bee mybankanum skypHasia CBSI3aHbl ¢ BOIPOCAMY AMATHOCTHKH, JT€U€HUSsT, TPOMUIAKTUKE ajl-
JIEPIrUYeCKUX U IPYTUX HMMYHOOTIOCPEIOBAHHBIX 3a00JI€BAHNN ¥ [IeTEN ¢ aKI[EHTOM Ha JIETCKYIO ajeprooruio. JKypHas ocHo-
BaH B 2003 roxy. C 2003-2004 rr. HOcun HazBanue «Hayuno-npakTnyeckuii ;kypHaa AJJieproJorns 1 UMMYHOJIOTH B ITe/[ha-
tpumn». B 2004 rony mepenMeHOBaH 1 HOCUT Ha3BaHUe «AJTEPTOIOTUS U UMMYHOJIOTHS B TIeIHATPUT».

ODUIHNAJBHBIN NEYATHBIIA OPTAH ACCOIIUAIINU JIETCKUX AJIJIEPTOJIOTOB 1 MUMMYHOJIOTOB POCCHUHU (AJIAHP)
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r. Mocksa, yir. Octposutsinosa, 4.6, ten.: +749522571 04, www.adair.ru « adair@adair.ru
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Aunorauus

YBesnuenre pacipocTpaHeHHOCTH aTorndeckoro gepmatuta (At/) 3a nocseHue gecsITUIETHST CBUIETENLCTBYET O TOM, UTO (hak-
TOPBI OKPY>KaIOIIEN CPeibl UTPAIOT BasKHYIO POJIb B 9THOJIOIMH | natorenese sabosesanus. Hecrennduueckne pakropbl OTHOCATCS
K BHEITHUM (MJIN 9KCIIOCOMHBIM) (haKTOPaM U BKJIIOYAIOT YeJIOBEYECKIE U IPUPO/IHbIE (DAKTOPDI, BIUSIONINE HA 3/I0POBbE MOITYJIsI-
UV HATIPUMED, COMATBHO-9KOHOMUYECKHUE CTaTyc OOJBHOTO; KJMMAT, B TOM YHCJIE TeMIIepaTypy BO3/[yXa, BO3/ECTBIE YIbTpa-
(duosieToBOrO M3JyUeHMs, 3arpsi3HEHIE BO3/IyXa; a TAKKe MMPOKUBAHIE B TOPOJIE WJIH CEIbCKON MecTHOCTU. HeecMOTpst Ha TO, 4TO
B MICCJIEIOBAHUSIX [TOKA3aHO BJIMSIHUE 3TUX (DaKTOPOB Ha Tedenne AT/, B 11eJIOM HU OJIMH U3 HUX JIOCTOBEPHO HE YBEJNUNBAET UJIN HE
CHUZKAET PUCK pa3BUTH 3a00/1eBast. B aT0M 0030pe KpaTKo 00CysKAaI0TCsl NCCIeI0BAHNS, TIOCBSIIEHHbIE POJIM HeCTeU(DUUECKIX
BHEITHUX (DAKTOPOB PUCKA M MX BJIMSIHUIO HA Pa3BUTHE U TedeHue AT/l y jieTeil u B3pOCIIbIX.

KoioueBbie cioBa: aTornnyecKuii jepMaTut, Hecrienindudeckne (HakTopbl pUCKA, KINMAT, COIUATbHO-IKOHOMUYECKUE YCITIOBHS, TO-

pojICKast/cesbeKas cpefa.

Jnst murupoBanus: Mauapazze /111, Paccanosa EA, PysxentioBa TA, Tananuna AB, Maseiiies BC. Posib nectienupuyecknx paxkropos
PHCKa [IPU ATOIMYECKOM JlepMaTUTe. ALIepeonozus u ummynonrozus ¢ neouampuu. 2024; 1: 5-11. https://doi.org/ 10.53529,/2500-1175-

2024-1-5-11

The pathogenesis of atopic dermatitis (AtD) is
affected by a number of environmental factors in dif-
ferent ways (i.e. exposomes) [1-3]. External (expos-
ome) factors are divided into nonspecific, or a general
external environment, (human and natural factors, af-
fecting the health of the population, — climate, ur-
ban environment, social and economic conditions);
specific (air humidity, ultraviolet (UV) radiation,
allergens, microbes, diet, tobacco and other pollut-
ants) and internal environment, dependent on the host
(interaction between body cells, for example, cuta-
neous and intestinal microbiota; inflammation and
oxidative stress) [2, 3].

According to the latest data, mechanisms, respon-
sible for the onset and exacerbation of AtD, involve
interactions between genes and epithelial barrier, im-
mune disorders, skin dysbiosis as well as the effect of
various environmental factors [4, 5]. Due to impaired

skin barrier function, in particular due to a genetic
defect (including filaggrin mutations), penetration of
allergens and infectious agents into the skin becomes
easier [6].

According to the new concept — “hypothesis of
epithelial barrier” — inflammation in the epithelial
layer, which covers the skin surface as well as res-
piratory, urogenital and gastrointestinal tract, devel-
ops, first of all, when patients live in the urban en-
vironment [1]. Epithelial cell activation and release
of such cytokines as 1L-33, IL-25, thymic stromal
lymphopoietin(TSLP), etc., upon allergen exposure,
infectious agents or tissue damage due to skin itching,
cause immune responses of Th2-type [7, 8]. Although
Th2 axis is considered major in AtD pathogenesis,
recent studies confirm the involvement of addition-
al immune pathways, in particular Th1, Th17 and
Th22-lymphosites [7, 8].As a result of impaired epi-
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thelial barrier function, due to external factors, there
is also change in the microbiome structure; in con-
junction with disorders of immune regulation, it af-
fects the maintenance of chronic inflammation in the
skin [2,4—6].

Any of exposome factors might cause exacerbation
and trigger AtD. The most significant role of exter-
nal factors (e.g., air pollution and climate) in children
with variants of filaggrin mutation, having lesions on
exposed skin (face, arms,neck) [6]. The famous Amer-
ican scientist Leung

D. believes that other equally important triggers
with AtD are S. aureus, herpes simplex virus, stress
and allergens [4].

Although the impact of various risk factors on AtD
development has been shown in numerous studies
and confirmed under experimental conditions, their
role in the start of the atopic march has not been de-
termined yet [7].

Meanwhile, a wide variety of risk factors with AtD
has been studied mainly in children: starting from nu-
trition and ending with certain external and internal,
in particular, in different periods (pre- and postnatal)
child development [8].

In many cases patients use exposure to the specific
triggers to control their disease activity. Among the
many environmental factors that affect the course of
AtD, some can even play a protective role (e.g., con-
sumption of unpasteurized milk) [2, 3].

NONSPECIFIC FACTORS

Urbanization, air pollution and climate change are
the global factors, which aftect public health world-
wide,in contrast to the local ones, one of which is, in
particular, the healthcare system in in specific regions.

HEALTHCARE

Availability and quality of healthcare differ, de-
pending on economic development of the country of
residence, social status, race and ethnicity, including
AtD patients [9]. It is clear that obstacles to obtain-
ing highly qualified medical help are a lack of expert
physicians and even medical institutions with a mod-
ern infrastructure [2]. Also, if a patient belongs to an
economically poor family or lives in conditions with
limited access to education, this directly affects the
effectiveness of treatment, including the opportunity
to purchase necessary medicine. Particularly, in pa-

tients with bronchial asthma the above-mentioned
socio-economic conditions lead to an increase in
exposure to allergens and the development of more
frequent and severe attacks of the disease [10]. Also,
dilapidated and old housing as well as living in eco-
logically unfavourable areas were associated with in-
creased prevalence and a more severe course of AtD
in children [9, 11]. On the other hand, a reduction
in the risk of AtD in the children, living in rural are-
as was revealed in the population (black population
of South Africa), homogeneous by ethnicity and ge-
ographical origin [12]. It has long been known that
colonization of the skin S. aureus is as risk factor, with
which researches associate severity of AtD, allergic
sensitization and impaired barrier function of the ep-
idermis [4—6].

It is interesting to note that even among children
with bronchial asthma the highest indicators of pos-
itive skin culture on S. aureus were more common in
those who lived in the city or families with a low in-
come [13]. The level of air pollution, especially inside
the premises is also associated with a patient’s low
socioeconomic status [14]. In turn, impediments to
access to quality health care due to socioeconomic
problems can contribute to the development of stress
in patients [8].

URBAN/RURAL LIFESTYLE

Hygiene hypothesis has long been debated as a
possible explanation for growing allergic diseases:
in particular, it has been observed that the youngest
child among brothers and sisters has the lowest risk of
developing AtD; or this risk decreases in infants, visiting
kindergarten in the first year of life [15].

Other evidence, supporting the importance of
environmental factors with AtD,include ecological
differences between a city and a village.

It is believed that AtD is more common among pa-
tients, living in the city, compared to rural and sub-
urban areas [3]. However, according to meta-analysis,
conducted in 2010 by Schram M. et al, out of 26 stud-
ies, included in the analysis, 11 show a significantly
higher prevalence of AtD in patients, living in the
city; 14 — no such association is found, and only 1
study identifies a lower incidence of AtD in patients,
living in the city [16]. Thereby, this comparative anal-
ysis underlines the potential role of various environ-
mental factors in developing AtD.
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Although exact factors are not quite clear, one ex-
planation is related to the effect of farm animals on
human health. Moreover, a link is shown between
certain elements of a rural way of life (especially, the
consumption of unpasteurized milk) and a reduction
in prevalence of AtD [17, 18]. There was an inter-
esting study, conducted jointly by Finnish and Rus-
sian scientists in a population of children, living in a
genetically homogenous, but economically different
region of Karelia at the Russian-Finnish border [19].
The comparative analysis showed 3—10 times high-
er prevalence of allergic diseases (bronchial asthma,
hay fever, AtD, rhinitis as well as atopic sensitization) in
Finland than in Russian Karelia, and, moreover, these
patterns persisted for 10 years of observation [19].
Skin microbiome and bacterial and fungal content in
the nasal mucus are also contrastingly different with a
predominance of the genus Acinetobacter in children,
living in Russia.

In addition, the disruption of the gut microbiome,
especially at an early age, might affect human immu-
nity and atopy pathogenesis (development of toler-
ance or sensitization). The change of microbiocenosis
in urban environments, taking antibiotics, reducing
exposure to farm animals and(or) their absence lead
to a low effect of endotoxins and increased Th2-cells
in epithelial and mucous membranes in patients with
allergic diseases [20].

The urban way of living is also associated with
progression of AtD and atopic multimorbidity in
children with atopy in their parents, filaggrin mu-
tations and allergic polysensitization in the anam-
nesis [21].

CLIMATE

One of the reasons for rising prevalence of AtD in
industrialized countries is considered global climate
change: in particular, rise in air temperature and in-
creased greenhouse gas emissions that cause changes
in atmospheric UV radiation and air humidity [22].
Furthermore, climate changes (droughts; mass dis-
placement of people from new uninhabitable areas,

etc.) pose the greatest threat to health of people, living
in low- and middle-income countries.

Climate factors (temperature and air humidity,
precipitation, UV radiation, etc.) are characterized
by severe seasonality, and all of them certainly affect
the skin. Particularly, both local and global changes in
the outside temperature might be associated with the
severity of skin manifestations in patients with AtD
(although we cannot exclude simultaneous relation-
ship between these factor and others).

Meanwhile, evidence of the association between air
temperature and prevalence of AtD contradicts each
other, perhaps because of various analytical methods
or criteria for determining cold or hot weather. Sev-
eral studies showed that both high and low air tem-
perature is associated with exacerbation of AtD in
observed patients [23—28]. Thus, in the USA, where
there is one of the most diverse climates in the world,
the frequency of out-patient visits was the highest in
adults and children with AtD, living in the east of the
country, where there is the lowest temperature, which
reached its peak in winter [23]. According to other
data, only cold or, on the contrary, hot weather is as-
sociated with exacerbation of AtD [24, 25].

It is more logical to expect a decrease in the prev-
alence of AtD in areas with high air temperature [22,
24]. Usually people, living in warmer climates, spend
more time outdoors, and, therefore, exposure to UV
rays might have a protective effect on the skin [23].
On the other hand, patients with an established diag-
nosis of AtD do not tolerate high air temperature as
heat can cause sweating. As a rule, with sweat, which
may develop the irritation action on the skin and
contribute to Th2-type inflammation, itching of the
skin becomes worse. Children with AtD reacts most to
changes in temperature, who have more severe symp-
toms in spring, autumn and winter [ 25].

Despite the fact that sun exposure has a positive
effect on the skin (UV rays contribute to raising the
level of antimicrobial peptides in the skin, modulate
the composition of the microbiota, etc.), some stud-
ies have found an association between poorly con-
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trolled AtD and higher air temperature, including
children [26-28].

Patients with Atd do not also tolerate extreme
cold weather that might cause dry and itchy skin.
Low air temperature may contribute to production
of Th2-cytokines and affect the activity of mast
cells in the skin that is strongly correlated with in-
flammation and impaired epidermal barrier of the
skin [29].

Two studies show a very significant impact of
climate on the course of AtD. Thus, displacement
of children aged 4—13 with severe AtD, living in
Norway (subarctic/moderate climate), to the sub-
tropical climate of Gran Canaria for 4 weeks led to a
significant improvement in skin symptoms on SCO-
RAD scale and quality of life as well as reduced need
for local steroids in 1 and 3 months [30]. A rapid
decline in the intensity of itching is also noted in
adult patients with AtD, who underwent sanatori-
um treatment in the high mountain region of Davos,
Switzerland [24].

It is important to consider the influence of other ef-
fects of climate change on AtD (cold and dry weather
conditions, flood, etc.) [31, 32]. Scientists believe that
global warming will be accompanied by flood due to
melting polar ice, sea level rise and longer rains. Thus,
during flood events, occurred in Thailand, there was a
significant increase in emergency department visits of
children aged 0—12, suffering from AtD [25].

Climate changes and global warming will probably
contribute to an increase in the concentration of such
aeroallergens as pollen and fungi in the air, and also in
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Introduction. Asthma is a widespread disease in childhood and has a persistent tendency to increase. Therefore, the search for factors
influencing this process, as well as biomarkers reflecting the degree of asthma control, is an urgent problem.

Objective. To study the relationship of vitamin D levels with the serum periostin and TGF-81 concentration in children with asthma.
Materials and methods. The cross-sectional (one-stage) study included 80 children aged 6 to 17 years (average age — 12+3.2 g). The
subjects were divided into 2 groups: children with asthma — group 1 (n=40); group 2 — the control group (n=40). In all children,
the assessment of the concentration of 25(OH)D, periostin and TGF-g1 in the blood serum was studied.

Results. Median (Me) 25(OH) in patients with asthma was statistically significantly lower than in children of the comparison group
(16.7 ng/ml, versus 25.7 ng/ml, p=0.017), and did not depend on the severity of the disease, corresponded to a deficiency condition
in both mild (16.2 ng/ml) and with an average severity of asthma (16.8 ng/ml) (p=0.041). Me of periostin in 1 group was within
the normal range (730.2 ng/ml), but statistically significantly exceeded the indicator of 2™ group (539.7 ng/ml, p <0.05) and did not
depend on the age and duration of asthma. High rates of periostin were observed in children with moderate severity of asthma with
a disease experience of 4—6 years (617.2 ng/ml). Me of TGF-1 in both groups corresponded to normal values (309.0 and 369.6 pg/
ml, respectively, p > 0.05) and did not depend on the age and duration of asthma.

Conclusions. VD deficiency is registered in children with asthma 2 times more often than in healthy children in Ryazan region. The
serum concentration of periostin increased in proportion to the severity of asthma. Vitamin D deficiency can be one of the risk factors
for the development of asthma and lead to an imbalance in the periostin and TGF-8 system.
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AnHHOTanusA

AxTtyanbHOcTh. Bponxuainbpiast actma (BA) siBisieTcst IIMPOKO PpacpoOCTPAHEHHBIM B JIETCKOM BO3pacTe 3ab0JIeBaHIEM 1 NMEET
CTOIKYIO TeHeH o K pocty. [Toaromy mouck $HakTopoB, BIUSIONMX Ha ATOT TPOIECC, a TAKKE OOMAPKEPOB, OTPAXKAIONINX CTe-
neHb KOHTPoJist BA, iBjisieTcst akTyasibHON POBIeMOii.

Iens. syunTtsb B3anmocss3b yposHs Butamuna D ¢ konienrpaiueii nepuoctuna u TGF-31 B coiBopoTke KpoBu y siereii ¢ BA.
Marepuazsl 1 MeTobl. B rorepeurioe (oxnoMoMenTHoe) nccrenoBanne Obutn BRmiodensl 80 gereil B Bozpacte ot 6 mo 17 et
(cpennmii Bozpact — 12+3,2 1.). O6caeyembie ObTH pacipe/esnerbl Ha 2 rpymib: geth ¢ BA — 1-g rpyrma (n=40); 2-s rpymma —
konTposbHast rpymnma (n=40). Y Bcex zereil mpoBoamiin onenky koutentparmu 25(OH)D, neproctura n TGF-B1 B coiBopoTke
KPOBH.

Pesyabrarsl. Menana (Me) 25(OH)D sButavuna D y narentos ¢ BA Gblia cTaTHCTHYECKN 3HAYMMO HUIKE, YeM Y JIeTeil TPYIITb!
cpasuenust (16,7 ur/mu, potus 25,7 ur/mi, p=0,017), 1 He 3aBuceTa OT TSKECTH TEUCHIS 3a00JICBaHsI, COOTBETCTBOBAJA Je(hH-
IIUTHOMY COCTOSIHMIO KaK I1pH Jierkoii crenenn (16,2 nr/mur), Tak u npu cpeaneii crenenn tsikeetu bA (16,8 nr/mir) (p=0,041). Me
nepuoctiHa B 1-if rpyiie Gbiia B npeesiax HopMbl (730,2 HI/MJT), HO CTATUCTUYECKU 3HAUMMO TIPEBbINIAJIA TI0Ka3aTe b 2-1 IPy bl
(539,7 ur/mu, p < 0,05) 1 He 3aBHCETa OT BO3pACTa U TUTeIbHOCTA BA. Bhicokue mokasaTe i mepruoCcTHHA UMEJTH IETH CO CPEITHeH
crenenbio Tskeetd BA mpu umatenbrocty 3abonesanus 4—6 ser (617,2 ur/mir). Me TGF-B1 B o6enx rpymiax coOOTBETCTBOBATA
HopMasbHbIM 3HaYeHUsIM (309,0 1 369,6 11r/MJ1 cooTBeTcTBEHHO, P > 0,05) 1 He 3aBHCesia OT BO3PACTa U JJINTENBHOCTH DA.
3akmouenne. Br. Psasanm y neteii ¢ BA gedurmmur VD peructpupyercst B 2 pa3a uatie, 4eM y 310poBbIX meteil. Ilokazaremm
MEPUOCTUHA B CBIBOPOTKE KPOBH BO3PACTAJIN IIpOHOpIHOHaibHO crenenu Tsokect BA. ledurur Butamuna D moxer BbicTynaTh
oftHuM U3 (haKTOPOB prcKa pasBuTHsi BA 1 mpuBouTh K Ancbaancy B cucreme reprioctnaa u TGF-B.

KimoueBbie ciroBa: GpoHxuaibHast act™Ma, ButaMiH D, iepuocTtut, TpancdopMupyioniero gpakropa pocra B, 1eTn.

s uuruposanusi: Benbix HA, Tusuop VB, Hukudopos AA, Huxkudoposa JIB. Biusitue obecriedeHHOCTH OPraHu3Ma BUTAMI-
HoMm D Ha GroMapKepsl BOCIaieHus1 IIpr OPOHXMAJIbHOI acT™e Y neTeil. Awiepzonoeus u ummynonozus: ¢ neduampuu. 2024; 1: 12-19.

https://doi.org/10.53529,/2500-1175-2024-1-12-19

INTRODUCTION

Bronchial asthma (BA) is one of the most com-
mon chronic diseases in children population and
characterized by the presence of respiratory symp-
toms such as wheezing, shortness of breath, chest
tightness, cough that are varied in time and intensity
[1]. Internal (predominantly genetic) and external
factors (allergens, tobacco smoke, industrial dust,
atmospheric pollution) are involved in the devel-
opment of asthma. The prevalence of BA increases
from year to year and a rapid growth is particularly
noted in children population that prompts a further
search for factors, contributing to this trend as well

as biomarkers, demonstrating the level of asthma
control [2—4].

Periostin is one of markers of allergic inflamma-
tion, which is a protein of the epithelium extracellular
matrix with a molecular weight of 90 kDa, belonging
to the Fasciolide family. Periostin is expressed by os-
teoblasts, localized in fetal tissues, embryonic peri-
osteum, placenta, heart valves, adrenal tissue, lungs
and thyroid [5—6]. In BA the synthesis of periostin is
carried out by fibroblasts, epithelial and endothelial
cells as well as bronchial smooth muscle cells [7]. Per-
iostin is involved in the acute phase of inflammation
in BA, providing synthesis and secretion by eosino-
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phils of IL-6 and IL- 8 interleukins, which transform
-1 and B-2 growth factors, cysteine leukotrienes and
prostaglandin E2. Periostin forms congestion in the
basement bronchial membrane in the chronic phase
of inflammation, providing its thickening and remod-
eling. Periostin gene expression is under the control
of numerous cytokines and hormones. Periostin ex-
pression regulators include bone morphogenetic pro-
teins (type 2 and 4) platelet-derived growth factor,
vascular endothelial growth factor, connective tissue
growth factor-2, angiotensin II, IL-3, IL-4, IL-6 and
IL-13. Literature data of recent years point out that
patients with a higher concentration of periostin in
the blood serum are characterized by a frequent per-
sistence of bronchial inflammation, also higher proba-
bility of connective tissue restructuring of epithelium
submucosal layer (remodeling) [8, 9].

In recent years, a special attention is paid to tis-
sue growth factors in the study of processes of re-
modeling the respiratory tract in asthma. TGF-g1 is
one of cytokines, involved in the process. Produced
by epithelial cells of the bronchial mucosa, inflam-
matory infiltrate cells, TGF-B1 has a pronounced
immunoregulatory, antiproliferative and regenerat-
ing effect. This cytokine correlates with increased
activity of Th17, aggravating inflammation in the
respiratory tract. Moreover, there are data, indicat-
ing the inhibitory effect of TGF-31 on relaxation of
smooth bronchial muscles by induction of shorten-
ing smooth muscle fibers and increasing bronchial
hyperreactivity [10].

The role of vitamin D (VD) in the development
and control of BA remains an active area of research.
VD is a pleiotropic hormone, which, along with the
regulation of calcium and phosphorus metabolism, has
a strong immunomodulatory effect [11]. VD is able to

Table 1. Characteristics of the study participants
Tabnuua 1. XapakTtepucTnka y4aCcTHUKOB UCCef0BaHUSA

Group 1
Indocator (n=40)
Age, years 12,0+£2,8
Girls, n (%) 15 (37,5%)
Boys, n (%) 25 (62,5%)

inhibit the function of T-helpers type 2 (Th2-cells),
and also the proliferation and differentiation of B-cells
into plasma cells that causes a decrease in the secre-
tion of immunoglobulins E (IgE) [12]. It is known
that Th2-response plays a crucial role in all allergic
diseases. Therefore, a growing interest in the impact
of VD on the pathogenesis of chronic inflammation in
BA isjustified [13]. In BA VD, by aftecting VD recep-
tors (VDR), reduces hypertrophy of bronchial smooth
muscles, hyperplasia of goblet cells, subepithelial col-
lagen deposition and fibroblast activity that leads to a
lower rate of remodeling process [14, 15].

Thus, study of the relationship between VD con-
centration and inflammation biomarkers in BA is a
relevant objective.

OBJECTIVE OF THE STUDY
Study the relationship of vitamin D level with the

serum periostin and TGF-31 concentration in chil-
dren with BA.

MATERIALS AND METHODS

One-stage single-site randomized study involved
80 children aged 6-17 (average age — 12 * 3,2), in-
cluding girls — 29 (36,0 %), boys — 51 (64,0 %), per-
manently residing in Ryazan. The children were di-
vided into 2 groups: group 1 (main group) included
40 children with BA, group 2 contained 40 children
(control group) (Table 1). The main group is divided
into 2 subgroups: 1a — children with moderate asth-
ma (n=23,57,5%), 16 — children with a mild disease
(n=17, 42,5 %).

The study plan was approved by the local Ethics
Committee, FSBEI HE RyazZSMU of the Ministry
of Health of Russia (Protocol of 09.03.2021). The
parents of all the children, taking part in the study,

Group 2

(n=40) P
11,9+£3,3 0,96
14 (35,0 %) 0,12
26 (65,0%) 0,20
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Fig. 1. Provision of the examined children with VD
Punc. 1. ObecneyeHHOCTb 006cnenoBaHHbIX aeteit VD

were familiarized with the regulation of the study and
signed an informed consent.

SBI “City children’s clinic Ne 3» (chief medical of-
ficer — A. O. Burdukova), Central research laborato-
ry of FSBEI HE RyazSMU of the Ministry of Health
of Russia (the head of the laboratory — candidate of
medical science, associate professor A. A. Nikiforov)
were bases to conduct the study.

Criteria for inclusion in the study: the established
diagnosis of “bronchial asthma” for at least 1 year,
verified according to GINA2022 [16] and Federal
clinical guidelines [1]; patient age of 5-17 years; ob-
taining informed consent from parents and patients
for the study.

Exclusion criteria: the presence of malignant neo-
plasm in the surveyed, an acute disease or exacerba-
tion of other chronic diseases, endocrine or genetic
pathology, surgery for the past 4 weeks, intake of an-
ti-spasmatic drugs, disorders of calcium-phosphorus
metabolism.

Material sampling was in March-April, 2021. Se-
rum concentration 25(OH) D, periostin, TGF-g1
were determined by the ELISA method, using “250H
Vitamin D Total ELISA Kit” (DIAsourcelmmu-
noAssaysSA, Belgium),

«ELISA Kit for Periostin», (Cloud-Clone Corp.,
USA), “ELISA Kit for Transforming Growth Factor
Beta 1” (Cloud-Clone Corp., USA) in the Central
Research laboratory, FSBETI HE RyazSMU of the

M Hepocrato4HocTs VD

2 rpynna

14;35%

15;38%

Wi1;27%

M Hopma VD

Ministry of Health of Russia with further calcula-
tion of the median and interquartile range (Me; 25—
75%). The obtained results were evaluated according
to the National Program “Vitamin D insufficiency in
children and adolescents in the Russian Federation:
modern approaches to correction” (2018). Concen-
tration 25(OH)D > 30 ng/mL was considered as the
normal level, moderate deficiency — 21-30 ng/ml,
severe deficiency — <20 ng/ml [17]. Periostin value
in the serum samples/plasma in 500-fold dilution:
132,4~859,6 ng/ml. TGF-1 value in 3-fold dilution
in the serum/plasma: 82,4~702,4 pg/ml [18].
Statistical data processing was conducted using
MS Excel 2016 and Statistica 6.0 standard software
packages. Shapiro-Wilk tests were used to analyze
the normality of parameter distribution. Continuous
variable was presented as the median (Me) with inter-
quartile range (25—75 percentile). Categorial variables
were determined in as a percentage (%). The assess-
ment of differences between groups was conducted
using non-parametric Mann-Whitney (U-test) and
Pearson’s (y?) tests with corrections for small samples.
Differences were considered significant at p < 0,05.

STUDY RESULTS AND THEIR DISCUSSION

The examination revealed that most children had
low level of 25(OH)D in the blood serum. At the
same time, VD deficiency was recorded twice as often
as in the control group (p = 0,002) (fig. 1).
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The median of 25(OH)D in the group of chil- 2400

dren with BA was 1,5 times as low as in the control 2200 s -
. .. 2000 p=0.044

group and corresponded to the deficient condition — 1500
16,7 ng/ml [7,1; 22,8] versus 25,7 ng/ml [17,4; 34,2] 1600
in group 2, respectively (p = 0,017). 3 1‘2‘32

The severity of the disease in children did not = |
depend on the concentration of 25(OH)D in the 800 30,0
blood serum in the main study group. Me in chil- o |57
dren with mild BA was 16,2 ng/ml [13,5; 22,8]), ver- 200 | L T
sus 16,8 ng/ml [13,9; 21,6] in the moderate severity 0 ry—— PyT—
(p=0,041). 11,7 % (n = 2) of children with mild and Foynne - 2"58;"37”5/
21,7 % (n=>5) with moderate asthma had optimal VD T Min-Max

vitamin sufficiency. 37,5 % (n = 15) of children of the . _ o

control group had normal VD-status. Fig. 2. m:g'gaiﬁgﬁs(z;/mm:?e blood serum of the exam-
Me 25(OH)D did not reach optimal valuesinany  pj¢. 2. MenmaHa nepnocTnHa B CbIBOPOTKE KPOBU Y 06-

age category of children with BA, however, the rate CnefoBaHHbIX AeTel (Hr/mn)

in group 1 with teenage children was statistically sig-

nificantly lower than in the control group (p < 0,05)

(Table 2). 700 R=0,549 5875 617.0

Periostin median in the group of children with o0 505,0
BA was statistically much higher than the rate of the °00 R°=0,3302 = 375,75
control group — 730,0 ng/ml [390,8; 1109,7] versus ;Zz o570 e
536,7 ng/ml [452,0; 666,2] in group 2, respectively "o
(p=0,044) (fig. 2). o I

In the group of children with BA 30,0 % (n=12) 0
had the increased level of periostin. Periostin Me was 1-3rona 4-6 ner 7-13 nev
593,0 ng/ml [318,0; 846,3] with mild BA versus 751,0 = Jleran 5A Cpenran creneris BA

= = = = JlnHerHas (Jlerkas BA) JNinneninan (CpepHsis cteners BA)

ng/ml [505,0; 1140,0] with moderate BA (p=0,027).
23,5% (n=4) of children with mild and 34,7 % (n =8) Fig. 3. Median periostin in blood serum in children with
with moderate asthma experienced the increased lev- asthma depending on the duration of the disease
el of periostin (p > 0,05). 15,0 % (n==6) of children in (ng/ml)
the control group had the same increased level. This ~ ™63 Mee-”-T"'eaﬁHz EipBM::;::: nfocchlsloopTOTKs :;o;v(l) .
ids p.robabiy due totthhe activity of bone metabolism g:ﬁonesaﬂwﬂ (Hr/mn) an

uring active growth.

Table 2. Median 25(OH)D in the blood serum of the examined children (ng/ml)
Tabnuua 2. MepguaHa 25(0OH)D B cbiBOpOTKE KPOBU Yy 00Cef0BaHHbIX OeTe (Hr/min)

Age, years (n) Group 1 . Group 2 . b

Me [25%; 75 %] Me [25%; 75 %]
5-6 years (n=3) 16,8 [16,8; 16,8] 32,7 [25,0; 40,4] >0,05
7-9 years (n=19) 19,4 [15,7; 30,5] 31,1[21,1; 40,1] >0,05
10—14 years (n=36) 16,7 [13,7; 21,9] 25,3 [17,7; 33,5] >0,05
15-17 years (n=22) 13,5[11,7; 16,9] 24,4 [16,6; 26,8] <0,05
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Fig. 4. Median TGF-31 in blood serum in children de-
pending on the duration of AD (pg/ml) (p > 0.05)
Puc. 4. MepnaHa TGF-31 B CbIBOPOTKE KPOBU y AeTen
B 3aBMCMMOCTM OT gnutenbHocTu BA (nr/mn)
(p>0,05)

Me of periostin did not depend on the duration of
the disease among children with BA, but this rate was
higher (p >0,05) with moderate BA (fig. 3).

No clear correlation was found in the analysis of
the relationship between the level of periostin and
VD (Table 3).

The median of TGF-B1 in both groups of the
examined children corresponded to normal val-
ues: 309,0 pg/ml [210,9; 408,6] and 355,0 pg/ml
[257,4; 426,8], respectively (p > 0,05). However,
Me TGF-B1 was statistically significantly lower
among children with mild BA than in moderate
asthma (300,9 [154,5; 342] pg/ml), versus 369,6
[296,1; 455,7] mg/ml, respectively, and lower than
in children of the control group (355,0 pg/ml [257 4;
426,8]) (p < 0,05).

Me TGF-81 in the blood serum was within the
normal values in children with BA, and the lowest
rate was noted with the duration of BA more than

7 years, which may indicate the properly selected an-
ti-inflammatory therapy and high patient compliance
(p > 0,05) (fig. 4).

Published meta-analysis of recent literature re-
view indicate the presence of low VD sufficiency
among pediatric patients with BA. The works by
Wang Q et al. (2021) note that the level of 25(OH)D
in the blood serum was much lower in children with
BA (5 711 participants) than in children without
asthma (21 561 people) [19]. The same results were
obtained by Russian researchers (S. S. Masalskiy et
al., 2018) [20]. The findings coincide with the con-
clusions of these authors — low VD sufficiency was
detected in more than 70% of the examined children
with BA.

The relationship between the level of periostin in
the blood serum and the presence of BA is also being
actively discussed. Inoue T. et al. (2016) noted that
the concentration of periostin in the blood serum was
higher in children with BA, compared to children with
no allergic diseases. The authors also pointed to the
need for determining periostin content in the blood
serum to diagnose and monitor BA in children [21].
The works by Song J. S. et al. (2015) found that a
high level of periostin in the blood serum in children
with BA was associated with hyperreactivity of the
respiratory tract [22, 23] S. S. Masalskiy and others.
(2018) revealed that the level of serum periostin was
significantly higher in children with BA, compared
to healthy children, and directly correlated with the
severity of BA [24]. In our study the level of perios-
tin in the blood serum in children with BA was also
statistically much higher than the rate of children in
the control group, though, these figures were within
the normal values and the concentration of periostin

Table 3. Distribution of children by level 25(0OH)D and periostin in blood serum in children with asthma
Tabnuua 3. PacnpepeneHue pgeteii no ypoBHio 25(0H)D 1 neprnoctuHa B CbiBOPOTKE KPOBU Yy AeTel ¢ BA

Increase in the
concentration of periostin in
the blood serum, n (%)

Rate

Severe VD deficiency,

(o)
- 10 (34,5%)
Moderate VD deficiency, 1(25,0%)
(n=4) o
Norm of VD, 9
o 1(14,3%)

Normal concentration of
periostin in the blood serum, p

n (%)
19 (65,5 %) >0,05
3(75,0%) >0,05
6 (85,7 %) >0,05
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in children with moderate BA was statistically sig-
nificantly higher than in a mild degree of the disease,
though both the rates were within the normal values.

It is considered that TGF-B1 plays a central role
in the pathogenesis of remodeling the respiratory
tract in BA, which can occur at any age, regardless of
the severity degree and is caused by complex patho-
genetic interactions between different biologically
active molecules and external triggers. The work by
N. L. Potapova, I.N. Gaymolenko (2019) revealed a
significant difference in the content of serum TGF-31
in children with BA, compared to the group of healthy
children [10]. Our study has not found incidents of
the increased content of serum TGF-31 in either pa-
tients with BA or the controlled group. In this case,
patients with mild BA had the level of TGF-31 sta-

tistically much lower than in the moderate severity
of the disease.

CONCLUSIONS:

1. The incidence of vitamin D deficiency in chil-
dren with BA from Ryazan was recorded twice
as often as in healthy children, and it did not
depend on the severity of asthma.

2. Periostin rate in the blood serum increased in
proportion to the severity of BA.

3. Vitamin D deficiency may be one of risk fac-
tors for developing BA, causing imbalance in
the system of periostin and TGF-3.

4. Tt is advisable to monitor the level of 25(OH)
D in the blood serum with subsequent correc-
tion in children with BA.
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Medical cases / KnuHunyeckne cnyydan

A clinical case of atopic dermatitis with a rapid positive effect from the use
of a genetically engineered biological drug in a teenager
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Annotation

Introduction. The instructions for the drug dupilumab indicate that the administration of a single loading dose on the first day leads
to the rapid achievement of clinically effective concentrations within 2 weeks, which we saw in the example of our patient and her
real clinical response to the first injection.

Presentation of a clinical case. Under our medical supervision was a 17-year-old patient with severe atopic dermatitis, resistant to
traditional therapy. Heredity for allergic pathology is burdened: the girl’s mother suffers from pollen allergy. Initially before the start
of therapy: SCORAD — 88 points, EASI — 48.8 points, IGA — 4, blood eosinophils — 11 % (1188 cells/ml), total IgE — 1102.0 U/
ml; the content of nitric oxide in exhaled air (FeNO) is 30 ppb. On April 28, 2021, the patient was administered dupilumab at a dose
of 600 mg. Assessment of atopic dermatitis control in points upon admission to the hospital 2 weeks after the first administration
of dupilumab: on the SCORAD scale — 44.5 points; EASI — 13.8 points; IGA — 2 points, eosinophils — 9% (1070 cells/ml); total
IgE — 840 TU /ml; FeNO — 5 ppb.

Conclusion. This clinical observation clearly illustrates the fact that patients with severe atopic dermatitis who don’t respond to
first-line therapy can achieve positive clinical results after the first use of a recombinant human monoclonal antibody (IgG4).
Keywords: atopic dermatitis, biotherapy, dupilumab.
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Aunorauus

Beenenue. B uncrpykiuy K nipenapary JaymiiyMal yKazaHo, 4To BBeJCHUE OJHOKPATHOI HATPY304YHOIT I03bI B TIEPBLIIT JeHb TIPH-
BOJIUT K OBICTPOMY JIOCTHAKEHUIO KAMHUYeCKU 9(DMEKTUBHBIX KOHIICHTPAIUIT B TeueHue 2 He/lelIb, YTO Mbl 1 YBUJIEIU HA [IPUMepe
Hareil MaleHTKN 1 ee PealbHOTO KJIMHUYECKOTO OTBETA HA BBE/IEHUE YoKe TIEPBON MHBEKITNH.

W310sxeHne KIMHNYECKOro cayyast. [To/1 HaimmM MeAnIIMHCKIM HaOJII0leHHeM HaXO/IUJIACh TAIIMEHTKA 17 JIeT ¢ TSKeJIbIM TedeHHeM
ATONNYECKOTO JIEPMATHUTA, PE3UCTEHTHOTO K TPAJUIIMOHHOI Tepariu. HacsieicTBeHHOCTD 10 aJ1/IepriyecKoi aTOJOTHI OTSITOIEHA:
Marth JIEBOYKHM CTPajIacT MbLIbIeBON ayteprieil. Mexomno no navana tepanun: SCORAD — 88 6asios, EASI — 48,8 6asa, IGA —
4, sozunoduinst kposu — 11% (1188 ki/mur), obmwmii IgE — 1102,0 ME/mur; cofepskaime OKCHIa a30Ta B BbIZBIXAEMOM BOB/LyXe
(FeNO) — 30 ppb. 28.04.2021 Gosibnoii BBegen aynuaymab B gose 600 mr. Ouenka KOHTPOJIsS aTONMYECKOro JepMaTrTa B Oajiiax
MIPU TOCTYIIEHWH B CTAIlMOHAP Yepe3 2 HeJlesIH TI0CIe IepBoTo BBeaeHus aymunymada: o mkage SCORAD — 44,5 6amra; EAST —
13,8 6asia; IGA — 2 Gasuna, sosunoduisl — 9 % (1070 kinerok/mor); o6mmii IgE — 840 ME /mut; FeNO — 5 ppb.

3axmouenue. [[anHoe KIMHUYECKOe HAOMOICHUE HATJISIIHO UILTIOCTPUPYET TOT (haKT, YTO MAIUEHTDI C TSKEJION CTEIeHbIO aToT-
YeCKOTro JIEPMATHTA, He OTBEYAIOIIIE TTIOJI0KUTEBHBIM 9(h(eKTOM Ha repBble IMHUK TEPAITIH, MOTYT IOCTUYb TOJIOKUTETbHBIX K1~
HUYECKHX PE3YJIBTATOB Y3Ke TI0CJIe [IEPBOr0 MPUMEHEH s PEKOMOMHAHTHOTO YeJI0BEYeCKOro MOHOKJIOHAbHOro anTutesa (IgG4).

Kiouesble ¢10Ba: aTonuyeckuii gepMaTut, Guoteparnmst, [ynurymad.

g wuruporanus: Yypiokuna 9B, IMoprasra EA. Knunuueckuil ciryyail aTonuyeckoro aepMarura ¢ ObICTPbIM TTOJOKUTETbHBIM
3 (HEKTOM OT IPUMEHEHUSI TeHHO-UHIKEHEPHOTO GUOJIOTMYECKOTO [IPeliapaTa y IOAPOCTKA. ALIep2oiozus i UMMYHOLIO02US 8 NCOUAMPUL.

2024; 1: 20-26. https://doi.org/10.53529,/2500-1175-2024-1-20-26

INTRODUCTION

Atopic dermatitis is a multifactorial genetically
determined inflammatory skin disease, characterized
by itching, chronic recurrent course, age character-
istics of localization and morphology of lesions [1].
To date, there is a constant growth of atopic diseases
in the world, which earliest from of manifestation is
exactly atopic dermatitis that develops against the
backdrop of genetic predisposition to atopy [2].

Modern understanding of AtD pathogenesis is
based on immunological peculiarities of lymphocytic
infiltrate with an admixture of dendritic cells, an in-
creased level of inflammatory mediators in the affect-
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ed tissues and defects in the skin barrier [3]. It was
revealed that the basis of allergic disease is the change
in the correlation of subpopulations of T-helper cells
in favor of TH2 phenotype [2]. It is T2-inflammation
that the basis of a range of diseases, such as bronchial
asthma, allergic rhinitis, chronic polypous rhinosinus-
itis, atopic dermatitis, eosinophilic esophagitis, etc.
[4]. TI-4, T1-13 and IL-5 are key cytokines, involved
in a cascade of inflammatory responses in T2-inflam-
mation. It is worth noting that a combination of aller-
gic diseases is common in clinical practice: bronchial
asthma (BA), allergic rhinitis and AtD [4, 5]. Con-
sidering the contribution of the same cytokines to the
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development of inflammation in various conditions, it
might seem perspective to use one drug for treating
various T2-associated diseases in one patient [4, 6].

The appeared information on the pathogenesis of
AtD development prompted scientists to search for
drugs, inhibiting cytokines, involved in the process
of inflammation. Modern immunology is actively
studying the role of particular cells and molecules in
the pathogenesis of allergic diseases for diagnosing,
treating and monitoring the efliciency of therapy [7].
Dupilumab has become the first targeted biological
drug to treat AtD. It is a recombinant monoclonal
antibody to IL-4 and IL-13 receptor subunit, which
suppresses T2-inflammatory response through inhibi-
tion of two key cytokines and might be the preferred
drug for treating moderate and severe continuous-
ly recurrent AtD [8]. Dupilumab is responsible for
inhibiting immune disorders, characterized by Th2
phenotype [9, 10]. Clinical trial, conducted for more
than 10 years, has confirmed the efficiency and safety
of dupilumab for treating AtD [11-13]. A large num-
ber of studies demonstrate the efficacy of dupilumab
to treat all cases, characterized by Th2-mediated in-
flammation [4, 14]. In Russia dupilumab is approved
for administration in the treatment of patients aged 6
and over for indications “moderate and severe AtD”,
under the age 12 years — “bronchial asthma”, under
the age of 18 years — “polypous rhinosinusitis” [15].
The drug is available in the prefilled syringe, contain-
ing 200 or 300 mg of dupilumab. Dupilumab is admin-
istered and can be stored at room temperature (0 25
°C) within 14 days if necessary; injection can be done
by either the patient (in the hip or abdomen area) or
the caregiver (in the upper arm) [4, 16].

DESCRIPTION OF THE CLINICAL CASE

A girl (17 years), burdened by heredity for allergic
pathology (the girl’s mother suffers from pollen aller-
gy), has been afflicted with atopic dermatitis from an
early age. Skin syndrome debuted from 6 months in
the form of hyperemia in the upper extremities. The
pediatrician diagnosed “sweating fever”. At the age
of 10 months hyperemia occurred in the upper and
lower extremities, the allergist diagnosed “atopic der-
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matitis, food allergy”. Treatment was prescribed with
methylprednisolone aceponate with a positive effect.

Skin syndrome relapsed up to 5 years in spring and
autumn with the improvement in summer while being
at sea. She was hospitalized due to developed strepto-
derma at the age of 3.

In 2013 she contacted a dermatovenerologist at
the place of residence with a severe exacerbation.
Local therapy was prescribed. A temporary positive
effect was observed for 1-2 months.

The disease had wave-like nature, topical gluco-
corticosteroid (GCS) drugs were used with a short-
term positive effect in courses for 5 years.

Since January, 2020 there has been a pronounced
deterioration after stress from the words of the pa-
tient. In the spring 2020 she was hospitalized to the
regional hospital at the place of residence with com-
plaints of flushing of the skin, itching, scratching, li-
chenization in the upper and lower extremities, back
and face; she got intravenous administration of dexa-
methasone (4 mg), 0,9 % solution of sodium chloride,
antihistamines, external therapy with GCS with no
positive effect.

Due to refractoriness to the therapy, she has re-
peatedly received inpatient treatment since March,
2020. There was constant intake of non-sedating anti-
histamines and topical glucocorticosteroids; systemic
antihistamines in the hospital.

Allergy testing (21.04.2020) (S-IgE): pollen
(meadow grass — 2 class); household (house dust—
3 class); epidermal (cat hair — 3 class, dog hair —
2 class); food (chicken eggs — 3 class).

There are no cats and dogs in the patient’s house,
no chicken eggs consumed and regular wet cleaning.

In December, 2020, due to persistent rash, the pa-
tient went to the hospital at the new place of resi-
dence, where she got therapy with no positive effect.
She received standard care in FSBI “State Scientific
Centre of Dermatovenereology and Cosmetology”,
the Ministry of Health of Russia in conditions of 24-
hour hospital in December, 2020. In March, 2021 due
to the appearance of new rashes, she returned to the
FSBI “SSCDC?”, the Ministry of Health, where with
regard to severity and prevalence of the skin patho-




ALLERGOLOGY and IMMUNOLOGY in PEDIATRICS, N2 1, march 2024

ANTNEPTONOTA N MMMYHOTOT A

B MEANATPVN, N2 1, mapT 2024

Medical cases / KnunHunyeckue cnyyau

Table 1. Comparative data of clinical manifestations

Tabnnua 1. CpaBHUTENbHbIE AAHHbIE KIIMHUYECKUX NPOSIBNIEHUN

Date SCORAD
26.04.21 88 points
11.05.21 44,5 points

Table 2. Comparison of laboratory data

Tabnuua 2. CpaBHEHME fAaHHbIX TAaGOPaTOPHbIX Noka3aTenei

Date IgE total
27.04.21 1102,0 IU/ml
11.05.21 840 IU/ml

logical process Repeated therapy is recommended
under the conditions of 24-hour hospital.

Since 24.03.21 she has got immunosuppressive
therapy after another hospitalization (100 mg of Cy-
closporin 1 capsule twice a day). Given torpidity and
severity of the skin pathological process, it is suggest-
ed to consider prescribing the patient genetically en-
gineered biological therapy in the case of failure of
immunosuppressive therapy.

One month later, 26.04.2021, the patient was hos-
pitalized in Rostov-on-Don for examining and start-
ing genetically engineered biological therapy with
dupilumab, regarding ineffective therapy.

The assessment of atopic dermatitis control in
points upon admission to the hospital before dup-
ilumab administration: on the SCORAD scale —
88 points; EAST — 48,8 points; IGA — 4 points.

The patient complained about skin rashes in the
scalp area, face, neck, torso, upper and lower extremi-
ties, accompanied by severe itching, a feeling of tight-
ness and burning of the skin.

Laboratory indicators: blood eosinophils (CBC)
for 27.04.2021 — 11 % (1188 cells/microlitre). Total
IgE — 1102,0 1U/ml.

27.04.2021: there was the measurement of exhaled
nitric oxide (FeNO) — 30 ppb, with the norm from
0 to 19 ppb. And yet, the patient never reported signs
of suffocation or coughing fits.

28.04.2021 dupilumab was administered at a dose
of 600 mg (initial dose).

EASI IGA
48,8 points 4 points
13,8 points 2 points
Eosinophils FeNO
11% (1188 cells/ml) 30 ppb
9% (1070 cells/ml) 5 ppb
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In 2 weeks, the patient was hospitalized to admin-
ister the second dose of the drug.

The assessment of atopic dermatitis control in
points upon admission to the hospital 2 weeks after
the administration of the first dose of dupilumab (Ta-
ble 1): on the SCORAD scale — 44,5 points; EAST —
13,8 points; IGA — 2 points.

Laboratory indicators in 2 weeks (Table 2): eosin-
ophils — 9 % (1070 cells/ml); total IgE — 840 ME/
mi; FeNO — 5 ppb.

The patient gave consent to receive biological
therapy and use the obtained results of the examina-
tion for scientific purposes.

Currently, the patient continues biological thera-
py. Atopic dermatitis is under control.

DISCUSSION

Literature data show that dupilumab, used in ado-
lescents, causes significant improvements of symptoms
in the 16" week (randomized placebo-controlled clin-
ical trial (LIBERTY AD ADOL), in which 251 ado-
lescents with severe and moderate atopic dermatitis
received 300 mg of dupilumab every 4 weeks) [17].
In our clinical case significant improvement of clini-
cal and laboratory parameters were observed within a
week after starting biological therapy, using dupilum-
ab. What allows to verify the drug efficacy and need
for further research to produce new effective and con-
venient treatments of atopic dermatitis. Some studies
have data on the early positive effect of dupilumab




ALLERGOLOGY and IMMUNOLOGY in PEDIATRICS, N2 1, march 2024

ANNEPTONOIA N MMMYHONOTUA B MEAVMATPUN, Ne 1, mapT 2024

Medical cases / KnuHunyeckne cnyydan

application not only in atopic dermatitis, but also in
severe bronchial asthma; the effect was noted in the
first 2 weeks of the treatment [18].

It has previously been shown that dupilumab both
decreases the incidence of new allergy and improves
pre-existing allergic conditions [19]. It has also been
proven that blocking signaling pathway of 1L-4/1L-
13 reduces the concentration of many of type 2 in-
flammatory markers, including IgE, periostin and
multiple pro-inflammatory cytokines and chemokines
(e.g., eotaxin, TARC) as well as decreases the level of
fractional exhaled nitric oxide (FeNO) — the marker
of inflammation in the lungs [20]. Due to a decrease in
FeNO rate in the clinical case, we can assume that in
the future FeNO rates should be evaluated in patients
with atopic dermatitis to predict therapy efficiency in
the prevention of bronchial asthma.

Biological therapy in its breakthrough action is
comparable to antibiotic therapy and vaccination, in-
novative at the time. Undoubtedly, prospects of bio-
logical therapy in allergology are huge and not limited
to symptom control. Dupilumab is a successful repre-
sentative of its class of drugs with a highly favourable

profile of efficacy and safety, enabling it to occupy an
important niche in therapy of allergic diseases [21].

CONCLUSION

Dupilumab therapy has enabled the patient to
achieve a significant improvement during atopic der-
matitis:

1. There was clinical improvement on SCO-
RAD, EASI and IGA evaluation index in two or more
times;

2. A moderate decline in the level of eosinophils
was noted during therapy: initially — 1188 cells/mi-
crolitre, in 2weeks — 1070 cells/ml,

3. There was a decrease in the level of total IgE:
initially — 1102,0 TU /ml, in 2 weeks — 840 TU /ml;

4.  Taking the drug contributed to a reduction in
inflammation activity (reduction of FeNO from 30 to
5 ppb);

5. There was improvement in quality of life.

This clinical case makes us think about the preven-
tion of bronchial asthma within the concept of “atopic
march” by acting on key targets in immunopathogen-
esis of T2-associated diseases.
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AnHOTanusa

Brenenue. Cunapom SIko6eena (CS) — peakoe reernueckoe 3aboseBaHume, CBI3aHHOE ¢ Jiesierineil XpoMocoMbl 11q, Xapakrepusy-
011eecst MHOKECTBEHHBIMU TTOPOKAMU PA3BUTHST, FeMATOJIOTMYECKUMU M UMMYHHBIMU paccTpoiicTBaMu. Pazsutue umMmynozeduim-
ta ipu CS yacTo siByisieTcsi HeZIOOIEHEHHBIM, YTO IPUBOJIUT K PEIUIUBUPYIONINM HH(HEKITTOHHBIM OCJIOKHEHUSIM.

H3n03KeHne KIMHUYECKOro cayyasi. B crarbe 1puBe/IeHo KAMHIYeCKoe HabJII0/IeHNe NalMeHTa ¢ Aesierneil XxpoMocoMbl 11q 1 Kom-
OGUHMPOBAHHBIM UMMYHOAEDUITUTOM.

VY Haulero nanmMeHTa OTMEYAIMCh PELUANBUPYONIUE MHPEKIMHU, IUTOIIEHUYECKUI CUH/IPOM, KOMOMHUPOBAHHBII UMMYHOIE(DUIIUT,
a TakyKe JIpyrue KIMHUYeCKKe IposiBJeH st cuiapoMa SIkobcena. Kpome CHUKEHUST CBIBOPOTOUYHBIX KMMYHOTJIOOYJIMHOB, YCTAHOB-
JieH TryO6okuit geduit T-KJIeTOYHOrO 3BeHa MMMYHHUTETA ¢ HUBKMM cojlepykaHneM T-1uM@OIUTOB — HEJaBHUX SMUTPAHTOB U3
THUMYCA.

3akmouenne. OcoGEHHOCTHIO MTPE/ICTABIEHHOIO KIMHIYECKOTO CJIydast IBJASETCS TO, YTO NP CPABHUTEJIBHO HEOOBIIOM 00beMe
nestenun 11q y pebeHKa peannsoBajIcs MOJIHBIA KJIMHUYECKUii (heHOTHI 3a00/1eBaHNs 1 IyOOKUiT KOMOMHUPOBAHHbINA MMMYHO/e-

urmt. CraThs HalMCaHa U1 YJIydIIeHUs 3HaHUI Bpadell 06 9Toii peikoil (hopMe BPOKIEHHOTO UMMYHOIEPUIUTA.
KoueBbie cioBa: cuapom Skobcena, cumapom aesrerun 11q, KOMOGHHUPOBAHHDINH MMYHOAE(DHUITNT.

s wurupoBanus: Baporuesa JI1O, Bauuesa JIU, Kosbmoa HA. Cunipom Skobcena: oTyeT 0 KIMHUIECKOM ciiyuae. Awiepzonoeus
u ummyHonozus 8 neduampuu. 2024; 1: 27-35. https://doi.org/10.53529,/2500-1175-2024-1-27-35

INTRODUCTION. Jacobsen syndrome (JBS; MIM
147791), also known as the syndrome of terminal de-
letion 11q, is a rare genetic disease, caused by the loss
of continuous set of genes in the long arm of chro-
mosome 11 [1, 2, 3]. The disease occurs in 1 per 100
000, with a ratio of women to men 2:1 [4, 5]. 85 % of
recorded cases arise by mutation de novo [4].

Since the first description of Jacobsen syndrome
in 1973 there have been more than 200 recorded cas-
es, characterized by deletions and affecting telomeric
regions of chromosome 11. The size of the deletion
is 7-20 Mb and the proximal breaking point is in-
side or closer to the telomeric end of the sub-band
11q23.3 [6, 7, 8]. This terminal haploinsufficiency
might affect the function of more than 100 different
genes. The diagnosis of complete syndrome is estab-
lished when BSX, NRGN, ETS-1, FLI-1 and RICS
(ARHGAP32) genes are involved in the deletion.
Patients with smaller deletions have a partial pheno-
type [2, 6]. Variability of phenotype-genotype might
be associated with incomplete penetrance as well as
with other genes of interest, located on 11q, such as
TIRAP, FLI-1, NFRKB, THYN1 and SNX19 [9].

The disease covers a wide range of clinical man-
ifestations. Studies show that 97 % of patients have
from mild to severe mental retardation. The degree of
neurocognitive disorder is closely associated with the
size of the deletion [5, 10].
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Platelet abnormalities occur in 88,5-94% of cas-
es. There is noted neonatal thrombocytopenia that
may resolve with time, and platelet dysfunction of
long-lasting nature [11]. There is an increased number
of small megakaryocytes (micromegakaryocytes) and
their delayed maturation in the bone marrow [12].

Congenital heart defects, most often, defects of
the interventricular septum and left-side obstructive
lesions, are found in 56 % of patients, and they are
the most common cause of death [5, 7]. Hypoplastic
left heart syndrome, one of the most severe congeni-
tal heart diseases, is described in 5-10 % of patients
with Jacobsen syndrome (compared to 0,02 % in the
general population) [13]. Studies in humans and mice
showed that ETS-1 gene, located in a “cardiac critical
area” on the terminal part of chromosome 11, is the
cause of congenital heart disease [2, 13].

Craniofacial dysmorphism (> 40 %) is often man-
ifested in the form of trigonocephaly, ocular hyper-
telorism, strabismus, eyelid ptosis, coloboma of the
iris and wide nose bridge. There is skin syndactyly on
the hands, abnormal palmar crease and hypoplastic
thenar space. Feet are short, flat with syndactyly of
the 2nd and 3rd toes [5, 7].

In 2004 P. D. Grossfeld and colleagues conducted
the prospective analysis of 110 patients with the syn-
drome of terminal deletion 11q. There were no clear
signs of immunodeficiency, no recorded life-threaten-
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List of abbreviations/cnucok cokpamenuii:
BSX: brain specific homeobox
ETS-1: proto-oncogene 1, transcription
factor
FLI-1: proto-oncogene, ETS transcription
factor
JAM3:  junctional adhesion molecule 3
KREC: kappa-deleting recombination
excision circle
NFRKB: nuclear factor related to kappaB
binding protein
NRGN: neurogranin
RICS: Rho GTPase activating protein 32
SNX19: sorting nexin 19
THYN1: thymocyte nuclear protein 1
TIRAP: TIR domain containing adaptor
protein
TREC: T-cell receptor excision circle
ADP: adenosine diphosphate
IVIG: intravenous immunoglobulin
CHD: congenital heart disease
DIVS: defect of the interventricular septum
DISS: defect of the interstitial septum
IUGR: intrauterine growth retardation
DC: disturbed circulation
AS:  Apgar score
SCIG: subcutaneous immunoglobulin
JS:  Jacobsen syndrome
FC: functional class
CKD: chronic kidney disease

ing and (or) opportunistic infections in the studied
cohort. However, recurrent episodes of otitis media
and (or) sinusitis were frequent and observed in
42 out of 78 patients (54 %) [5].

The first immune defect, recorded in this syn-
drome, was antibody deficiency [14]. A number of
studies have noted a decrease in all classes of immu-
noglobulins (IgA, IgM, IgG) and disorder of specific
antibody formation in response to vaccination with
pneumococcal polysaccharide vaccine, which is typ-
ical for patients with common variable immunodefi-
ciency [15]. The mechanism by which the terminal
deletion of chromosome 11 contributes to the devel-
opment of immunodeficiency is not fully understood.
It is assumed that immunodeficiency occurs mainly
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due to ETS (ETS-1) or FLI-1 gene loss. ETS-1 is
highly expressed in NK-cells, B- and T-lymphocytes
and involved in the development of NK-cells, differ-
entiation of T- and B-lymphocytes [16, 17, 18].

Only in 2020 the disease was considered as con-
genital immune system defect and included in the
classification of primary immunodeficiencies, namely
in the group of combined primary immunodeficiency
states with syndromic manifestations [19].

DESCRIPTION OF THE CLINICAL CASE

Here we present a clinical case of a patient aged
7 with diagnosed Jacobsen syndrome. The patient’s
parents gave consent to the use of information, in-
cluding the child’s photo, in research and publication.

The boy K. Was born from the second pregnan-
cy, second birth, in the 37th week of gestation. Heart
disease was recorded parenterally at 18 weeks. Birth
weight is 2030 g, length — 46 cm, AS (Apgar score) —
7/8 points. Tetralogy of Fallot is diagnosed in the ne-
onatal period (aortic dextroposition, membranous
ventricular septal defect up to 6,9 mm, secondary de-
fect of interatrial septum up to 5,0 mm, interventricu-
lar septum hypertrophy). Circulatory failure — 1B.
FC 2 (NYHA). There is intrauterine growth retarda-
tion of grade III, abnormalities of the facial skeleton.
Radical correction of double-outlet right ventricle
was carried out at the age of 10 months.

Due to congenital anomaly, the child has been ex-
amined by a geneticist, inherited metabolic diseases
are excluded, the normal male karyotype is estab-
lished (46 XY), dysplastic phenotype has been ascer-
tained: facial dysmorphism, trigonocephaly, hyper-
telorism, antimongoloid slant, ptosis, highly arched
palate, anomaly of the external auditory canal on the
left, sparrow chest (fig. 1).

Psychomotor retardation, restless behaviour, sleep
disruption and autoaggression were observed from
the first month of life. The patient was observed by
the neurologist with the diagnosis “Symptomatic
epilepsy”. Mental retardation. Behavioral disorders.
Alalia. At the age of 7 the patient has sign language,
says single words, does not fix attention; there is mo-
tor awkwardness and a significantly limited scope of
actions.

Polycystic left kidney, 1-2 degree of chronic kid-
ney disease, is diagnosed at the age of 5. At an early
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Pnc. 1. MpuaHaku nuuesoro agucmopdunama: TpuroHowue-
danuq, Lmpokasa nepeHocuLa, rMNepTesopmsm
rnas, nTo3, HU3KO NOCaXXEHHbIE YLLIHbIE PAKOBU-
Hbl, TOHKas BEpXHAs ryéa

Signs of facial dysmorphic disorder: trigono-
cephaly, wide bridge of the nose, hypertelorism
of the eyes, ptosis, low-set auricles, thin upper
lip

Fig. 1.

age the by experienced frequent respiratory infec-
tions — ARVT (up to 9 times per year), pleural and
purulent otitis media, bronchitis, poor weight gain.
Till the age of 3 there were 4 reported episodes of pu-
rulent otitis; he was hospitalized twice with broncho-
pneumonia, got repeated antibiotic therapy (at least
4 per year). From 1 year 4 months complete blood
count has revealed thrombocytopenia in the range of
78-88*10%/1, leukopenia — 3,3—1,6%10%/1. At the age
of 3 the boy came to the attention of the allergist-im-
munologist of the Regional Children’s Clinical Hos-
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pital in Stavropol, there was a significant reduction in
TREC (T-cell receptor excision circle) rates, all pop-
ulations of T-lymphocytes, hypoimmnoglobulinemia
(Table 1). Given a distinctive phenotype, primary im-
munodeficiency, DiGeorge syndrome, was suspected.
However, parathyroid hormone and ionized calcium
were within reference values. Substitution therapy
with intravenous immunoglobulins (IVIG) was in-
itiated, followed by subcutaneous immunoglobulin
(SCIG); preventive antimicrobial therapy (cotrimox-
azole, fluconazole, azithromycin) was prescribed.

To clarify the diagnosis in FSBI Rogachev Nation-
al Medical Research Center of Pediatric Hematology,
Oncology and Immunology, fluorescence in situ hy-
bridization FISH on chromosome 22 was conducted,
however, 22q11.2 deletion was not found. The child’s
blood was sent for NGS-sequencing (next generation
sequencing), “immunological panel”. There was a
two-fold reduction in reads of all FLI-1 gene exons,
localized on chromosome 11 that pointed to deletion
of one of the two gene copies. When specifying the
size of the defect by molecular genetic microarray,
there was identified terminal deletion on the region
of chromosome 11 11q24.2q25 at a size of 10084933
base pairs with coverage of 44 genes in the imbalance
region as well as microduplication of chromosome 16
16p13.11 at a size of 14435773 base pairs (31 genes)
and chromosome 22 22q13.31q13.33 with a length
of 6730554 base pairs (52 genes) that indicated an
unbalanced translocation between 77¢ and 22q with
high probability. The child got the confirmed rare
syndromal immunodeficiency: Jacobsen syndrome.
Paris-Trousseau thrombocytopenia. The number of
genes in the imbalanced region included the genes,
responsible for the development of immune responses
(TIRAP, FLI-1, JAM3).

In order to estimate our patient’s immune dys-
function, we have analyzed levels of immunopheno-
typing and serum immunoglobulins during the 4-year
follow-up (Table 1). There is a critical decrease in
TREC and KREC (“BT test” (“Generium”, Russia)),
persistent T-cell immunodeficiency with a decrease in
the level of total T-lymphocytes, T-helper cells, T-cy-
totoxic lymphocytes. A reduction in naive T-helper
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Table 1.

Jacobsen syndrome
Tabnuua 1.

c cuHgpomom dkobceHa
Indicators 3 years 5years
Leukocytes* 109/ 3,8 2,23
Lymphocytes/ul 1216 820
T-cell CD3*/ul 510 500
Helper T-cell CD3*CD4"/ul 310 300
Naive helper T-cell 465
CD3"CD4"CD45"CD197-/ul '
Memory helper T-cell 153
TEMRA CD3*CD4*CD45°CD 197 /ul ’
Cytotoxic T-cell CD3*CD8*/ul 150 140
Naive cytotoxic T-cell
CD3*CD8'CD45°CD197*/ul 34,1
Memory cytotoxic T-cell
TEMRA CD3*CD8*CD45'CD197-/ul 58,7
B-cell CD19/ul 280 100
Naive B-cell IgD*IgM*CD27-/ul 75
Switched memory B-cell 5
IgD IgM~-CD27/ul
NK-cell CD16*CD56"/ul 360 250
TREC/ul 1,9 2,9
KREC/ul 48,1 36
I9A (g/1) 0,31 0,27
IgM (g/I) 0,34 0,17
19G (g/1) 2,9 5,52
Platelets*10%/I 60 80

cells and T-cytotoxic T-lymphocytes as well as naive
B-lymphocytes and switched memory B-lymphocytes
(Switched memory B-cell) was shown. The reduction
of these indicators was combined with hypoimmuno-
globulinemia.

Levels of B-lymphocytes, serum IgA and IgM re-
mained low throughout the follow-up period. IgG
levels were normalized due to regular replacement
IVIG/SCIG therapy.

Investigation of subpopulations T-, B-lymphocytes, immunoglobulins and platelets in a patient with

UccnepoBaHue cyononynauuii T- u B-numdpountoB, UMMYHOrn1o0yanMHOB 1 TPOMOGOLIMTOB y NaumeHTa

6 years 7 years Norm

8.3 6,1-9,9
590 1,2 1,5-7,0
650 420 900-4500
460 290 500-2400
58 200-2500
66,6 0,025-25
160 110 300-1600
40,3 42-1300
37,9 57-340
120 120 200-2100
91 147-431
5,2 31-94

160 100-1000
0 30-327
20,9 75-541
0,28 0,41 0,9-1,9
0,12 0,2 0,8-1,9
8,79 9,0 8,7-11,7
78 95 204-356

Given the presence of FLI-1 gene deletion, caus-
ing the development of thrombocytopenia with dense
platelet granule defect, there was functional platelet
study — a decrease in platelet aggregation with ris-
tocetin up to 29 % and adrenaline to 38% was noted,
aggregation with ADP (adenosine diphosphate) was
within normal limits — 36 %.

Serious systemic infectious diseases were not re-
vealed against the background of preventive therapy.
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KorHutueHble
1 NoBeAeHYecKne HapyLeHns

Jlnueson
Aancmopduam

Huskasn
(hyHKUMS TUMYyCca

Mopokun
cepaua

Mopoku
pasBuTHS NoYeK

Hapywerue hyHKuum
TpoMb6ouuToB

Kom6uHnpoBaHHbIn
UMMyHopaeduuuT,
rUNoOUMMyHOrnobynuHemus

Fig. 2. Clinical features of Jacobsen syndrome
Puc. 2. KnuHuyeckne ocobeHHOCTU cuHagpoma AkobceHa

DISCUSSION

Jacobsen syndrome is a rare form of a genetic dis-
ease that has recently been classified as primary com-
bined immunodeficiency [15, 19].

The presented case corresponded to the complete
clinical phenotype of the disease, despite the genetic
traits of partial Jacobsen syndrome. Our patient ex-
perienced typical dysmorphic features such as low
growth, microcephaly, facial skeleton anomaly, con-
genital heart disease, chronic kidney disease, mental
retardation, cytopenic syndrome (fig. 2).

In recent years, researchers have focused on geno-
type-phenotype correlations as well as candidate gene
reading, responsible not only for cognitive impair-
ment and multiple malformations in patients with
Jacobsen syndrome, but also for immune defects |20,
33]. The deletion level in Jacobsen syndrome may
vary (fig. 2). Its level in our clinical case is much low-
er, in comparison with the deletions, described in oth-
er sources (fig. 3).

Three genes in the deleted region 11q24.2q25
were associated with the defect in immune regulation
(FLI-1, TIRAP, JAM3).
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Fig. 3. Deletion 11g24.2q25 in a patient with partial
Jacobsen syndrome. On the left is chromosome
11 with a critical region of deleted genes in
comparison with deletions described in available
sources [5, 20, 21, 22, 24]. On the right are the
deleted genes

Oeneuunsa 11q24.2g925 y naumeHTa ¢ HaCTUYHbIM
cuHgpomMmom fAko6ceHa. CneBa — xpomocoma
11 ¢ kpuTUYEcko ob6nacTbio yaaneHHbIX FeHOB
B CPaBHEHUU C AeneumsamMmmn, onmcaHHbIMU B A,0-
CTYMHbIX UCTOYHMKaX [5, 20, 21, 22, 24]. Cnpa-
Ba — yAaJieHHble Y NauueHTa reHbl

Puc. 3.

It is known that FLI-1 encodes a transcription fac-
tor, specific to erythroblast transformation. However,
FLI-1 heterozygous deletion might cause dysmega-
karyopoiesis, functional disorders of T-lymphocytes,
deficiency of T-helper cells and a low level of serum
IgM [23, 24, 25] that is confirmed in experimental
models [26]. Tt was found that FLI-1 gene modu-
lates a marginal zone follicular B-cell development in
mice [27]. Previously it was shown that patients with
Jacobsen syndrome are quite often the holders of FLI-
1 gene deletion [2, 28, 29, 30]. FLI-1 gene haploinsuf-
ficiency was has been suggested as a genetic change,
responsible for immune system defects in Jacobsen
syndrome.

The number of gene in the imbalance area also
included TIRAP genes (607948, 611162, 614382),
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encoding signaling protein of Toll-like receptors —
TLR2 u TLR4. For the past two decades, their key
role in reactions of the innate immune response on
bacterial lipopolysaccharides has been determined
and their relevance in antitumor immunity has been
confirmed [31].

JAMS3 gene is part of the family of connective-tis-
sue adhesion molecules with high expression on the
cell surface of T-cytotoxic lymphocytes and activated
cells. Besides, there is a large number of JAM3 mole-
cule, presented on megakaryocytes and platelets that
implies its part in the inflammatory process, mediated
by monocytes [2].

Immunological data on patients with Jacobsen
syndrome in the world is significantly limited, how-
ever, there are accumulated reports on serious disor-
ders in the process of maturation and differentiation
of all compartments of T- u B-lymphocytes in the
syndrome of terminal deletion 11q [32].

Our patient has experienced persistent impair-
ment of the T-cell component of immunity and anti-
body formation for 4 years of observation.

Previous studies have showed that T-lymphocyte
reduction and [28, 32] their functional defects [15,
20] are observed in the majority of patients with 11q
disorder that is often accompanied by hypersensitiv-
ity to persistent herpes viruses CMV, HSV1, VZV,
human papilloma virus [34].

In the work of Baronio M. and colleagues (2022)
66,7 % of patients with JS had a defined reduction in
CD3*-cells, 58,3 % — T-helpers. Naive T-helpers were
low in 45,4% of patients, TREC rates — in 88,9 % [32].

Data on a decrease in the total number of B-lym-
phocytes as well as immunoglobulins in patients
with JS were first published back in 1998 [33]. Sev-
eral studies have shown hypoimmunoglobulinemia
with reduced IgG, IgA, IgM and disorder of specific
antibody formation in response to pneumococcal
polysaccharide vaccine that is compatible with the
phenotype of common variable immunodeficiency
[15]. The literature describes clinical cases of adult
patients with humoral immunodeficiency manifes-
tations, which exacerbated over time [23, 34]. For
example, a girl with JS has suffered from recurrent

33

sinopulmonary infections since the age of 18, she
experienced a decreased IgG level, a low number
of switched memory B-cells as well as disorder of
specific antibody formation [34]. A low number of
B-lymphocytes with IgD IgM CD27" phenotype is
also noted in other studies [15] which has coincided
with the obtained data.

Depending on eliminated genes, various immuno-
logical phenotypes can be observed, however, their
correlation with deletions of particular genes, situat-
ed in 11q region, are not well understood. Trachsel T.
And colleagues (2022 r.) described a patient with JS
and severe primary immunodeficiency, who had de-
creases antibody titers against Haemophilus influen-
za, content of B-lymphocytes and switched memory
B-cells. Another patient with heterozygous deletion
of TIRAP, FLI-1, NFRKB, THYN1 and SNX19 suf-
fered a severe bacterial infection, had predominantly
alow number of switched memory B-cells [30]. There
is an opinion that clinical manifestations of immuno-
deficiency in patients with JS can have varying de-
grees of severity, however, they increase with age in
the absence of treatment [23, 28, 34, 35].

CONCLUSION

Patients with partial 11q deletion have a high risk
of inborn immunity errors due to loss the genes, re-
sponsible for immune responses, which function is
only being studied. The presented clinical case in
conjunction with literature data demonstrates the
importance of immunological observation of patients
with JS. We have shown that even quite small 11q de-
letion might cause the formation of severe combined
immunodeficiency, that’s why patients with JS re-
quire a regular immunological screening by lympho-
cyte immunophenotyping as well as defining serum
immunoglobulins. It should be noted that immuno-
logical disorders might develop over time and require
to be re-tested. In case of quantitative and qualita-
tive defect of T- and B-lymphocytes as well as serious
infectious complications, it is necessary to consider
preventive administration of antibacterial agents and
replacement therapy with immunoglobulin prepara-
tions.
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INTRODUCTION ATIH etiology is not fully understood [4]. The vio-

Autoimmune hepatitis (ATH) is an autoimmune lation of immunoreactivity in genetically predisposed
inflammatory liver disease, causing the formation individuals is considered a major cause of AIH de-
of autoaggressive antibodies to own hepatocytes  velopment [2]. AIH triggers might be Epstein-Barr,
[1]. ATH is considered a rare disease, its prevalence  hepatitis (A, B, C, D, G) and herpes simplex viruses,
is 3—17 cases per 100000 population in Europe and  bacteria, drugs (interferon drugs, non-steroid anti-in-
the USA [2, 3, 4]. In Russia the percentage of AIlH is  flammatory drugs, nitrofurans, etc.), environmental
1,5-7 % |2, 4, 5] in the structure of chronic hepatitis ~ factors [2, 4]. In the presence of a genetic predisposi-
in children. The disease often occurs in children aged ~ tion there is impaired immune regulation, manifested
6-10, and it predominantly affects females [4, 5]. by the defect in the function of T-cells [4]. The syn-
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thesis of B-cells of the IgG class antibodies intensifies
with ATH, which might cause the membrane destruc-
tion of normal hepatocytes [4].

One of the criteria for ATH diagnosis is the pres-
ence of antinuclear antibodies (ANA) in the blood
serum, that are detected in 65— 78 %of patients with
ATH [5, 6]. ANA is not detected in about 10 % of
patients with ATH, but their absence does not ex-
clude the diagnosis [6]. The “gold standard” and
main screening method of laboratory diagnosis for
detecting ANA in the blood serum is the reaction of
indirect immunofluorescence (RNIF) on the cell line
HEp-2 [3, 7]. The test result is information on the
final titer of ANA and the type of nucleus fluorescence
and cytoplasm of HEp-2 cells [7].

Detecting ANA in adults with ATH is accompa-
nied by homogeneous (34-58 %), granule (21-34
%) and cytoplasmic (27 %) types of fluorescence or a
combination of several types [6]. It is shown that the
highest ANA titers in adults with ATH are noted in
concomitant syndrome with primary biliary cirrho-
sis [6]. ANA studies in ATH against the backdrop of
pathogenetic treatment in childhood have not been
conducted.

Thus, the objective of our study was to define the
diagnostic significance of a titer and types of ANA
fluorescence in children with ATH during treatment.

MATERIALS AND METHODS

The study involved 77 children with ATH (42
girls and 35 boys), who were screened and treated in
FSAI “NMRC for Children’s Health” of the Ministry
of Health of the Russian Federation. 65 of them were
diagnosed with ATH type 1, 8 children — ATH type 2,
4 — seronegative AIH. Patients with ATH type 1 had
comorbid diseases: ATH + primary sclerosing chol-
angitis (PSC) in 20 % of cases, ATH + autoimmune
cholangitis (AIC) —in 12 %, ATH + multiple autoim-
mune pathologies —in 15 %. In the treatment dynam-
ics 16 children were screened in 6 months — 1 year
of standard therapy. The patient age changed from
1,91 to 17,97 years. All the children under treatment
were examined on the standard protocol, including
complete blood count (hematological automatic ana-
lyzer Sysmex XN 550, Japan), biochemical blood test
(AU680, USA), ANA on the cell line HEp-2 by RNIF
(Immco Diagnostics, Inc., USA).

RNIF method is based on incubation of patients’
blood serum in serial dilutions with epithelial cells
of adenocarcinoma in the person’s larynx (HEp-2) in
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wells of a glass slide. After removing unbound com-
ponents with the wash buffer, FITC conjugate was
added to wells of a glass slide, which coloured bound
antibodies. The result of the reaction was evaluat-
ed using fluorescence microscope Nikon Eclipse Ni
(Japan) at a magnification of x40. A maximum titer
of detecting ANA and type of cell fluorescence were
analyzed. ANA titers < 1/160 were considered as
normal values, with the titer 1/160 the response was
low-positive, 1/320—1/640 — moderate-positive,
1/1280 and higher — high-positive. We considered
any detected type of ANA fluorescence as a positive
result. To diagnose the liver fibrosis stage, the method
of liver transient elastography was used on FibroScan
F502 device (EchoSence, France). METAVIR scale
was used to evaluate the severity of the degree of
liver fibrosis: FO stage— density in the range 1,5-5,8
kPa; F1 — 5,9-7,2 kPa; F2 — 7,3-9,5 kPa; F3 — 9,6—
12,5 kPa; F4 stage (liver cirrhosis) — density 12,6 kPa
and more [8, 9]. The distribution by the stages of liver
fibrosis was: FO — 11 patients (14 %), F1 — 14 (18 %),
F2 — 13 (17 %), F3 — 9 (12 %), F4 — 30 siereii (39 %).

Statistical processing of the results was carried
out using Statistica 10.0 program (StatSoft, USA),
Excel (Microsoft, USA), IBM SPSS Statistics 25
(USA). Descriptive statistics of quantitative traits
is presented in the format: median [lower and upper

quartiles] — Me [Qp25—Qy75]-

RESULTS

Conducted analysis of ANA study results in chil-
dren with AIH revealed that 8 children (10 %) had
the titer 1,/160, 14 (18 %) — 1/320,9 (12 %) — 1 /640,
19 (25 %) — 1/1280, 15 (20 %) — > 1,/2560, and
12 patients out of 77 (15 %) did not have antibodies.

Analysis revealed that children with ATH often
had the following types of ANA fluorescence: cy-
toplasmic (74 %), granular (63 %) and homogene-
ous (57 %). Combined, dots in the nucleus and nu-
cleolar type of fluorescence were 32 %, 9 % and 8 %
of incidence, respectively. There were more often
cytoplasmic (63 %), homogeneous (57 %) and gran-
ular (54 %) types of fluorescence in the high-positive
ANA titer (> 1/1280) than in the moderate-positive
one (1/320—1/640). Nucleolar type of fluorescence
(5 children — 8 %) was detected only in the moder-
ate-positive titer. Dots in the nucleus were less com-
mon, but in any type of fluorescence (6 children —
9 %). High titers of ANA fluorescence in children
were identified in 69 % with an isolated variant of
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ATH type 1, while with a combination of ATH and
PSC, AIC, multiple autoimmune pathologies high ti-
ters were detected in 34 % of children.

Analysis of titers and types of fluorescence with
the severity by the degree of liver fibrosis has revealed
phase dependence: from fibrosis stage F0O to F2 there
is a decrease in the proportion of children with the
high-positive ANA titer (p <0,001), and from fibrosis
stage F2 to F4 the proportion of patients with the
high-positive ANA titer (p <0,05) increases. We have
not revealed the dependence of the fluorescence type
on the liver fibrosis stage in this sample of patients.

Analysis of ANA content in 16 children during
treatment showed that the titer of ANA fluorescence
decreased in 10 patients: in 5 of them — became nega-
tive (< 1/160), in 4 — the fluorescence titer decreased
to the minimum, in 1 — was negative at the onset of
treatment and remained the same; in 6 children ANA
titer did not change or became higher.

A decrease in the antibody titer in children
(10 people — 63 %) was reliably (p < 0,05) associ-
ated with the reduction in measures of disease ac-
tivity: ALT — from 43 [20; 156,7] to 19 [12; 50,3];
AST — from 35,7 [27,1; 75,8] to 25,7 [20; 33] and in
the relative (from 0,45 [0,2; 0,6] to 0,1 [0,09; 0,11])
and absolute number of immature granulocytes (from
0,03 [0,01; 0,03] to 0,005 [0; 0,01]). However, there
was tendency to decreasing CRP, GGT, ALP, WBC,
neutrophils, ESR as well as a trend towards increas-
ing albumin, MCHC, RDW-CV.

6 (37 %) children did not experience considera-
ble dynamics in the titer of ANA fluorescence on the
background of therapy; there was also a significant
reduction during treatment: ALT — from 129,5[92,3;
333,4]t030,5[16,5; 48]; AST —from 148 [74,4; 192,9]
to 41,5 [24,4; 55,0], reduced absolute number of im-
mature granulocytes, increased albumin — from 38,1
[36,8; 40,3] to 41 [40,8; 46]. There was tendency to
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decreased GGT, ALP, WBC, neutrophils, % of imma-
ture granulocytes, ESR, increased MCHC, RDW-
CV. However, biochemical parameters in this group
were significantly higher than in the children with
decreased ANA titer.

All the children, who did not experience a decrease
in the titer during treatment, had determined liver
cirrhosis (F4) on METAVIR scale, the course of the
disease was accompanied by the presence of other
gastrointestinal diseases: erosive bulbit, gastroduode-
nitis, erosive gastritis, reflux esophagitis, ulcerative
colitis. With remaining ANA titer, the type of fluores-
cence remained too, new types did not appear.

DISCUSSION

Thus, analysis of the study results shows that ANA
have been identified in 85 % children with ATH that
exceeds ANA detection in adults (78 %) with ATH
[10]. Unlike adult with identified higher ANA titers
in case of combined AIH and PBC, no such correla-
tion was found in children with crossed syndrome [6].

It was found that children with ATH often had
the following types of ANA fluorescence: cytoplas-
mic, granular and homogeneous. The comparison of
the data obtained on prevailing types of fluorescence
in children with ATH is consistent with the data on
detected pathognomonic types of ANA fluorescence
with ATH in adults obtained by K. L. Raykhelson [6].
The most frequently identified types of fluorescence
with ATH are associated, according to the website
https://www.anapatterns.org/, with the appearance
of antibodies to the cytoplasm, to nucleoprotein and
chromatin [11].

It is interesting to note that the proportion of chil-
dren with the high-positive ANA titer (p <0,001) de-
creases from fibrosis stage FO to F2 and increases from
fibrosis stage F2 to F4 (p < 0,05). The onset of the
disease is apparently associated with a more inten-
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sive formation of ANA that is confirmed by our data
on detecting higher ANA titers in children with ATH
in the absence of liver fibrosis (F0). In liver cirrhosis
(F4) the proportion of children with high-positive
ANA titers is also higher than in F1 — F3. This may
be caused by the presence of a genetic predisposition
to the disease and requires further study [12].

With a dynamic follow-up of patients during ther-
apy, most children experienced a decrease in ANA
titer one year after starting treatment that was as-
sociated with clinical efficacy of therapy. This fact is

consistent with data, obtained by L.P. Ananyeva, on
a decrease in ANA titers against the background of
pathogenetic treatment in adults with autoimmune
diseases [13].

CONCLUSION

Determination of ANA in children with ATH is of
great clinical and diagnostic importance. ANA titer
correlates with the severity of the disease. Determi-
nation of ANA titer can be used as additional criteria
to evaluate efficacy of ATH therapy in children.
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and post-vaccination periods

SCO — kpaTkoe coobuleHne

{ '.) Check for updates
https://doi.org/10.53529/2500-1175-2024-1-41-43 —

T. M. Komyagina, A. S. Tryapochkina, N. M. Alyabieva, A. V. Lazareva, A. P. Fisenko

National Medical Research Center for Children’s Health Federal state autonomous institution of the Russian Federation Ministry of Health,
119991, Lomonosouvsky Prospekt, 2, b. 1, Moscow, Russia

Keywords: chronic bronchopulmonary pathology, children, Streptococcus pneumoniae, serotype, PCV13.

For citation: Komyagina TM, Tryapochkina AS, Alyabieva NM, Lazareva AV, Fisenko AP. Serotype diversity of Streptococcus pneu-
moniae in children with chronic bronchopulmonary pathology in the pre-vaccination and post-vaccination periods. Allergology and
immunology in pediatrics. 2024; 1: 41-43. https://doi.org/10.53529/2500-1175-2024-1-41-43
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s uutuposanust: Komaruna TM, Tpanouxuna AC, Anabresa HM, Jlazapesa AB, @ucenxo AIl. Cepotunosoit coctas Streptococ-
cus pneumoniae y 1eTeil ¢ XpOHUUECKOU OPOHXOJIETOUHOI 11aTONOTUEN B JIOBAKIIMHHBINA 1 TIOCTBAKI[MHHbBI 1IePUOAbL. Amiepzoniozus
u ummynonozus 6 neduampuu. 2024; 1: 41-43. https://doi.org/10.53529,/2500-1175-2024-1-41-43

INTRODUCTION. Streptococcus pneumoniae plays It includes serotypes, important for pediatric prac-
an important role in the development of respirato-  tice (1,3,4,5,6A,6B,7E 9V, 14, 18, 19A, 19F, 23F); it is
ry bacterial infections among children in their early  characterized by high immunogenicity and also provides
years, people with chronic diseases and elderly peo-  long-lasting immunity and immunological memory [4].
ple. Streptococcus pneumoniae (S. pneumoniae, pneu-  Vaccination causes elimination of vaccine serotypes and
mococcus) is the main etiological factor of severe inva-  anincrease in prevalence of non-vaccine, previously rare
sive infections (bacteremia, meningitis) and the most  serotypes among pathogens of invasive infections as
common causative agent of acute otitis media, sinus-  well as with carriage of S. pneumoniae [5,6].
itis as well as community-acquired pneumonia [1]. The problem of pneumococcal infection in children
Nasopharynx epithelium is considered the initial col-  with cystic fibrosis (CF) and congenital bronchial and
onization place of S.pneumoniae in young children,  pulmonary malfunctions (CM) has not been studied
where it may be detected as a part of the commensal  enough as .S. pneumoniae is secreted together with other
flora [2]. Despite the fact that nasopharyngeal colo-  bacterial pathogens in more than 80 % of cases. Howev-
nization by pneumococcus does not often precede the  er, bacterial infections are generally the leading cause of
development of the infectious process, carriage cre-  death just in patients with cystic fibrosis, and bacterial
ates source of infection and may be the initial stage  agents might be associated with morbidity and mortal-
of the disease [3]. ity in children with CM [7]. So, understanding the se-
The main method of fighting pneumococcal infec-  rotype structure of pneumococci and its changes as well
tion is vaccinal prevention, which started in the Rus-  as the vaccination effect on serotype strain composition
sian Federation in 2014 using 13-valent pneumococcal  of S. pneumoniae with these pathologies is essential de-
conjugate vaccine (PCV13). termine treatment tactics of these children.
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OBJECTIVE of our study: to determine the serotype
composition of Streptococcus pneumoniae isolates in
children with chronic bronchopulmonary pathology
prior to mass vaccination against pneumococcal in-
fection and in post-vaccination periods.

MATERIALS AND METHODS.

Over the period of 2011-2021 there was the study
of 140 isolates of S. pneumoniae, obtained from res-
piratory specimens (aspirates, bronchial lavage wa-
ter, sputum) of 86 children (61,4 %) with congenital
bronchial and pulmonary malfunctions and 54 chil-
dren (38,6 %) with cystic fibrosis, observed in FSAI
“NMRC for Children’s Health” of the Ministry of
Health of the Russian Federation. The age of chil-
dren varied from 0,3 to 17,8 years (the median of 6,5
years). The informed consent of the parents and legal
representative was obtained. Demographic and clin-
ical characteristics were examined according to the
medical records of patients. Despite the lack of data
on the vaccination status of the children screened, of-
ficial sources for 2015-2018 reports on PCV13 vac-
cine coverage from 20,9 to 55,3 % of children, born in
Moscow [8, 9].

All the isolates were identified using tradition-
al bacteriological methods (colony morphology,
«-hemolysis on blood agar, optochin test (Bio-Rad,
France) and latex agglutination technique (express
test Remel Europe Ltd, UK)).

Pure culture of pneumococci was serotyped in
latex agglutination or quelling reactions by Neufeld
using specific pool, group and factor serums (Statens
Serum Institut, Danmark), and also through molec-
ular typing by multiplex polymerase chain reaction
method [10]. Pneumococci were considered untypa-
ble if they gave no reaction with any pool serum.
S. Pneumoniae serotypes, which polysaccharides were
included in PCV13, were regarded as “vaccine”, all
other serotypes were seen as “non-vaccine” (non-
PCV13). Statistical data processing was performed
using IBM SPSS Statistics 25 software package.

RESULTS AND DISCUSSION. During isolate
typing we identified 29 different S. Preumoniae sero-
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types, two isolates (1,4 %) were assigned to untypable.
Most pneumococci (65, %; 91/140) were related to
11 various vaccine serotypes (1, 3, 4, 6A, 6B, 9V, 14,
18C, 19A, 19F, 23F) in the ten-year study period. The
proportion of non-vaccine strains was 35% (49,/100)
and it was presented by 18 serotypes (6C, 6D, 8, 9N,
10A, 11A, 15B/C, 16F, 20, 22F, 23A, 23B, 28A, 28F,
31, 34, 35C, 35F) as well as two untypable isolates.
19F (22,1%; 31/140); 3 (11,4%; 16/140); 14 (7.9 %;
11/140) and 23F (7,9 %; 11/140) were leading among
vaccine serotypes. 11A serotype (6,4 %; 9/140) pre-
vailed over non-vaccine strains. When considering
pre-vaccination (pre-PCV13) and post-vaccination
(post-PCV13) periods separately, we revealed the
change in the incidence of vaccine and non-vaccine
serotypes in time. PCV 13 serotypes peaked in 2012,
entering pre-vaccination period (2011-2014). This
year 27,5 % of specimens have had vaccine serotypes
(25/91). It is noteworthy that most of these isolates
were obtained from children with CM (68 %; 17/25).
14,19F and 23F (46,9 %; 31/66) were the predomi-
nant vaccine serotypes in pre-PCV13-period. These
findings are consistent with the results, previously ob-
served in our center for children with the nasopharyn-
geal carriage of S. pneumoniae |6]. Among non-vaccine
serotypes 11A (9,1 %; 6/66) occurred more often in
children with chronic bronchopulmonary pathology
in pre-PCV13-period. However, non-vaccine serotype
15 B/C was most commonly detected in children with
the nasopharyngeal carriage [6].

We observed a growing trend in non-vaccine se-
rotypes among children with chronic bronchopul-
monary pathology in post-PCV13-period. Their
number increased by 4,8 %, and most of the speci-
mens (36,7 %; 18 /49) with non-PCV13-serotypes fell
on 2016—2017, i.e. right after implementing the vac-
cine in a wide clinical practice that is consistent with
the results of previous studies [6]. It was observed,
mainly, in the group of children with CM, who had
an increase in the number of strains with non-vac-
cine serotypes from 32,5 % to 45,7 % after 2014. In
addition to increasing number of non-vaccine strains,
there was a growth in their serotype variety in the
postPCV13-period.
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Apart from the identified in the pre-vaccination
period (11A, 16F, 6C, 15B/C, 10A, 28A, 35C), 23B,
34, 31, 22F, 28F, 20, 6D, 35F serotypes appeared. Two
specimens, related to untypable, were also detected in
the post-vaccination period.

CONCLUSIONS. The obtained data prove the
impact of PCV on the circulation of vaccine and
non-vaccine S. pneumoniae strains. An increase in the

number and serotype variety of non-vaccine strains
after implementing PCV13 in the Russian national
immunization programme requires continuous mon-
itoring of Streptococcus pneumoniae population. The
emergence of strains with new non-vaccine serotypes
in children with chronic bronchopulmonary patholo-
gy shows the need for further study of pneumococcal
population, including their serotype variety and sen-
sitivity to antimicrobial drugs.
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lymphocytes in children with different forms of congenital ichthyosis
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Congenital ichthyosis (CI) is a large heterogene-  sis and erythema [1, 2]. Studies in recent years have
ous group of rare genetic skin diseases with immune  shown that clinical manifestations of CI and progres-
disorders and malformation of keratinization of the  sion of the disease is also caused by uncontrolled acti-
skin [1]. Defective differentiation of keratinocytes  vation of immune system cells and inflammatory me-
and abnormal formation of the epidermal barrier  diators in the skin [3, 5, 6]. Regarding patients with
are observed in these diseases [1, 2]. The resulting  CI, it was found that a strong activation of cytokines
dysfunction of the skin barrier causes an increase in  in the IL-17 and TNF« families is closely associated
transepidermal water loss (TEWL-value of the skin  with the severity of the disease and change in TEWL
barrier function) and inflammation [3, 4]. Impaired  value [7, 8].
keratinization of the skin regardless of CI form is clin- CI covers the spectrum of syndromic and non-syn-
ically characterized by dryness, peeling, hyperkerato-  dromic dermatosis with a different genetic basis [1,
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6]. Non-syndromic ichthyoses include the most de-
scribed and common phenotype — ichthyosis vul-
garis (IV), caused by FLG gene mutation (encoding
filaggrin). The most prevalent rare non-syndromic CI
forms are lamellar ichthyosis (LI, TGM7 gene muta-
tion, encoding transglutaminase 1 and others) and
congenital ichthyosiform erythroderma (CIE; mul-
tiple genes), known collectively as autosomal reces-
sive congenital ichthyosis as well as keratinopathic
ichthyosis (KPT) with mutations in KRT7, KRT2 and
KRT10 genes (genes, encoding keratin proteins) [1, 9,
10]. Syndromic forms of CI are characterized by the
monogenic type of inheritance, low prevalence and
include Netherton syndrome (NS), which is char-
acterized by a large number (> 80) of SPINK5 gene
mutations and specific clinical manifestations [1, 7].
The relevance of the study of the immune system
role in developing chronic inflammation with
ichthyosis is driven by a search for efficient targeted
methods of treating children with various forms of
CI. Nowadays, there is still a huge need for safer and
more efficient treatment methods of ichthyosis in
children [1, 5, 11]. Complex blood immunophenotyp-
ing in more patients with ichthyosis will help char-
acterize the immune profile of different disease forms
and choose targeted therapy in children with CI.

STUDY OBJECTIVE: to determine value character-
istics of major and small lymphocyte populations in
children with various forms of congenital ichthyosis.

MATERIALS AND METHODS. 96 children were
screened with non-syndromic (n = 65) and syndro-
mic (n = 31) forms of congenital ichthyosis, including
Netherton syndrome (NS — group 1, n = 20), X-linked
ichthyosis (group 2, n = 11), lamellar ichthyosis (LI —
group 3, n = 17), ichthyosiform erythroderma (CIE —
group 4, n = 16), keratinopathic ichthyosis (KPI —
group 5, n = 15) and ichthyosis vulgaris (IV — group
6, n = 14). The age of the screened children was from
2 months to 18 years. The examination was carried
out on the basis of the laboratory of experimental im-
munology and virology, screening and treatment of
patients — in the Department of Dermatology and
Allergology of FSAT NMRC for Children’s Health”
of the Ministry of Health of the Russian Federation.
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Diagnosis and subtype of CI were made based on the
results of molecular genetic studies with NGS.

The study is approved by the local ethics commit-
tee (Protocol Ne 6 of 17.06.2021). Written informed
consent was obtained from the children’s parents dur-
ing examination.

All the patients had immunophenotyping of pe-
ripheral blood lymphocytes by flow cytometry on
«Novocyte» cytofluorimeter (ACEA Bioscienc-
es, USA), using monoclonal antibodies (Beckman
Coulter, USA). The method of step-by-step gating in
CDA45" region determined the composition of: T-lym-
phocytes (CD3"), T-helpers (CD3"CD4"), cytotoxic
T-lymphocytes (CD3*CD8"), B- lymphocytes (CD3~
CD19"), NK-cells (CD?*-CD16°CD56%), regulatory
T-cells (CD4*CD25"¢"CD127" — Treg), activated
T-helpers (CD4*CD25*CD127"s" — Thact), Th17-
lymphocytes (CD3"CD4°CD161" — Th17) and
Th2- lymphocytes (CD3*CD4*CD294" — Th2).

Since the study involves children of different age,
to assess changes in major and small lymphocyte pop-
ulations, deviations of individual indicators from the
level of the age norm were calculated by the formula:

X, = (X = X) /0,01 X (X — Xoin), 116

X, — the value of the individual indicator, stand-
ardized on the age norm; X — the value of the stud-
ied indicator; X,,,, — the upper limit of the age norm;
Xin— the lower limit of the age norm. The range of
the age norm was accepted as 100 %.

Statistical processing of the data obtained was
performed using Statistica 10.0 program. Descrip-
tive statistics of quantitative trait is presented in the
format: median (lower and upper quartiles) — Me
(Qo25— Qo75). The non-parametric Mann-Whitney
test was used to evaluate significance of differences
between groups. Differences were considered statis-
tically significant at p < 0,05.

RESULTS AND DISCUSSION

The first stage of the study included analysis of the
percentage of major and small lymphocyte popula-
tions in children with syndromic and non-syndromic
forms of congenital ichthyosis. Regardless of CI form,
the children had an increase in the concentration of
activated T-helpers relative to the values of the age
norm. Analysis revealed a significant increase in the




ALLERGOLOGY and IMMUNOLOGY in PEDIATRICS, N2 1, march 2024

ANNEPTONOIA N MMMYHONOTUA B MEAVMATPUN, Ne 1, mapT 2024

Communications and Correspondence / KpaTkue coOBLEHNS N MUCbMa B peaakLumio

relative composition of Th17-lymphocytes in the
group of children with syndromic forms of the disease
as to rates in the group with non-syndromic ones: for
the relative composition of Th17 (% from LF) devia-
tion from the norm was 84,3 (30—203) % versus 29,0
(—2,3-77) %, p = 0,005; for the relative composition
of Th17 (% from CD4) — 111,8 (22,4-221) % versus
18,2 (~12-80) %, p = 0,001.

Composition analysis of major lymphocyte popula-
tions in children with Netherton syndrome, X-linked
ichthyosis, lamellar ichthyosis, ichthyosiform
erythroderma, keratinopathic ichthyosis and ichthy-
osis vulgaris showed that the relative and absolute
composition of T-lymphocytes, T-helpers, NK-cells,
B-lymphocytes was mainly within the age reference
values, however, there were statistically significant
differences and a large range between the forms of
the disease. Patients with Netherton syndrome ex-
perienced a reduction in the percentage of cytotoxic
T-lymphocytes by 12,5 % (=21-42,6) below the lev-
el of the age norm. A similar decrease in the relative
composition of CD8" T-cells was detected in children
with lamellar ichthyosis: —10,8 (—=27,1-20,7) %. The
group of children withc X-linked ichthyosis showed
a decline in the relative and absolute composition of
B-lymphocytes (p <0,05), and the group with KPT —
a decrease in the composition of B-lymphocytes be-
low the age norm. Children with vulgar ichthyosis are
characterized by a significant reduction in the compo-
sition of NK-cells relative to the age norm and indica-
tors of children with lamellar ichthyosis (p =0,025)
and keratinopathic ichthyosis (p = 0,002).

The greatest changes in the lymphocyte compo-
sition were identified in the analysis of small popula-
tions of CD4" T-cells in the peripheral blood in chil-
dren with different forms of CI. composition content
of activated T-helpers by 1,8—3,9 times in regard to
the values of the age norm. As for regulatory T-cells,
the largest increase in the composition of this pop-
ulation was shown in children with Netherton syn-
drome and was 126 (46—200) %—for the relative val-
ue (% CD4) and 155 (—5-349) % — for the absolute
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one (cells/ pL). The relative composition of Treg was
within normal range in the other groups of children
with CI, while the absolute composition of the popu-
lation was increased in the groups with LI, CIE, KPI
u IV. It is worth noting that there was a large spread
of Treg content in all forms of congenital ichthyosis.

The content analysis of Th17-lymphocytes in
children with different forms of CI showed that the
increased population was observed in children with
Netherton syndrome: for the relative composition (%
CD4) by 112(65-209) %; for the absolute one (cells/
uL) by 168 (43-342) %. An increase in the absolute
number of Th17 was also found in the group of chil-
dren with ichthyosiform erythroderma and was 190
(76-311) % in regard to the age norm. A rise in the
composition of Th2- lymphocytes was revealed with
NS, CIE and KPI. The highest growth in the compo-
sition of Th2-lymphocytes relative to the values of
the age norm was detected in the group of patients
with keratinopathic ichthyosis at 200 (131-393) %
for the relative composition and at 399 (172-571) %
for the absolute one.

Thus, the study has allowed to determine char-
acteristic deviations of the values of major and
small lymphocyte populations for different forms
of congenital ichthyosis in children. A significant
increase in the composition of activated T-help-
ers and Th17-lymphocytes was shown for pediatric
patients with Netherton syndrome, ichthyosiform
erythroderma and lamellar ichthyosis, and a rise in
the composition of regulatory T-cells — for children
with Netherton syndrome, keratinopathic ichthyosis,
ichthyosiform erythroderma and ichthyosis vulgaris.

CONCLUSION

The obtained data on the state of cellular immu-
nity in children with different forms of congenital
ichthyosis expands the understanding of the disease
immunopathogenesis and may serve as a basis for
choosing targeted biological therapy and thus allows
to improve patients’ condition and to predict the
course of the disease.




ALLERGOLOGY and IMMUNOLOGY in PEDIATRICS, N2 1, march 2024 / AJITEPTONIOTNA U VIMMYHONIOIMNA B MEAVATPIAM, N2 1, mapT 2024

Communications and Correspondence / KpaTkue coOBLEHNS N MUCbMa B peaakLumio

REFERENCES/JIUTEPATYPA

1.

10.

11.

Mypamkun HH, Asetucsn KO, MBanos PA, Makaposa CI. BposxaenHblit NXTHO3: KINHUKO-TeHETHYECKNEe XapaKTePUCTUKH 3a-
6oseBanust. Borpocsl coBpemennoii iegauarpun. 2022; 21 (5): 362—-377. [ Murashkin NN, Avetisyan KO, Ivanov RA, Makarova
SG. Congenital Ichthyosis: Clinical and Genetic Characteristics of the Disease. Current Pediatrics. 2022; 21 (5): 362—377. (In
Russ.)] https://doi.org/10.15690 /vsp.v21i5.2459.

Taxraposa TT, Xucmaryianmna 3P, [Tanosa JI/I, ITanosa AH. VxTno3 (11oHsiTHE, IATOTMCTOJNOTHS, KINHUYECKAsE KAPTHHA, Jieue-
Hue). Bectauk gepmarosiorun u Beneposoruu. 2021; 97 (3): 6—13. [ Takhtarova TG, Khismatullina ZR, Panova LD, Panova AN.
Ichthyosis (concept, pathohistology, clinical picture, treatment). Vestnikdermatologiiivenerologii. 2021; 97 (3): 6-13. (In Russ.)]
https://doi.org/10.25208 /vdv1214.

Aserucsan KO, Mypamkun HH, Makaposa CT, ITerpuayk CC, Kymniosa /IT. Oco6eHHOCTH KIE€TOYHOTO IMMYHHUTETA Y JIeTeil
C BPOKJEHHBIM UXTUO30M U UX POJIb B CTPATErUH TIATOr€HETHYECKOIT Tepanuu 3abosieBanusi. Borpocsl COBpeMeHHOI e iuaTpru.
2023; 22 (5): 415—424. [ Avetisyan KO, Murashkin NN, Makarova SG, Petrichuk SS, Kuptsova DG. Features of Cell-Mediated
Immunity in Children with Congenital Ichthyosis and Their Role in the Pathogenetic Management. Current Pediatrics. 2023;
22 (5): 415-424. (In Russ.)] https://doi.org/10.15690 /vsp.v22i5.2645.

Vahlquist A, Torma H. Ichthyosis: A Road Model for Skin Research. Acta Derm Venereol. 2020; 100 (7): adv00097. Published
2020 Mar 25. https://doi.org/10.2340,/00015555-3433.

Lefferdink R, Rangel SM, Chima M, et al. Secukinumab responses vary across the spectrum of congenital ichthyosis in adults. Arch
Dermatol Res. 2023; 315 (2): 305-315. https://doi.org/10.1007 /s00403-022-02325-3.

Epemuna AA, Tepmunrep AB, Maxkeerko OA, Kox HB, Cepreesa UI. Bueapenue coBpeMeHHBIX TEHETHUECKUX U UHCTPYMEHTAb-
HBIX METOJ[OB 00C/IE/[OBAHUS B BEIEHUH MAIIUEHTOB C BYJIbrAPHBIM KXTHO30M U aTONMYECKUM jepmatutom. KinHuueckast jepma-
tosiorust u Beneposiorust. 2023; 22 (4): 399-405. [ Eremina AA, Gerlinger AV, Makeenko OA, Kokh NV, Sergeeva IG. Introduction
of modern genetic and instrumental examination methods in patients with ichthyosis vulgaris and atopic dermatitis. Klinicheskaya
Dermatologiya i Venerologiya. 2023; 22 (4): 399-405. (In Russ.)] https://doi.org/10.17116 /klinderma202322041399.
Czarnowicki T, He H, Leonard A, et al. The Major Orphan Forms of Ichthyosis Are Characterized by Systemic T-Cell Activation
and Th-17/Tc-17/Th-22/Tc-22 Polarization in Blood. J Invest Dermatol. 2018; 138 (10): 2157-2167. https://doi.org/10.1016/j.
jid.2018.03.1523.

Paller AS, Renert-Yuval Y, Suprun M, et al. An IL-17-dominant immune profile is shared across the major orphan forms of
ichthyosis. J Allergy Clin Immunol. 2017; 139 (1): 152—165. https://doi.org/10.1016/j.jaci.2016.07.019.

Hosukos IOA, 3pikosa EA, IIpaanna OB. Onucanue KIMHUYECKOTO CJIydast BPOKACHHON NXTHO3M(MOPMHO 3PUTPOJICPMUN
Bpoxka. Becthuk aepmaronoruu u seneposioruu. 2019; 95 (3): 46—53. [Novikov Yu A, Zykova E A, Pravdina OV. Clinical case of
Brock’s congenital ichthyosiform erythroderma. Vestnik Dermatologii i Venerologii. 2019; 95 (3): 46—53. (In Russ.)] https://doi.
org/10.25208/0042-4609-2019-95-3-46-53.

Komkun CB, Yepmubix TB, Esceea AJl, Psa6osa BB, Ps6os AH. JlameisipHblii BPOKAEHHBINH MXTHO3. BecTHUK pepmaro-
gorun u Beneposorun. 2016; 92 (5): 44—50. [Koshkin SV, Chermnykh TV, Evseeva AL, Ryabova VV, Ryabov AN. Lamellar
congenital ichthyosis in practice of dermatologists. Vestnik dermatologii i venerologii. 2016; 92 (5): 44—50. (In Russ.)] https://
doi.org/10.25208/0042-4609-2016-92-5-44-50.

ITerposa CIO, Anb6anosa BU, Hosapun KB, Tyses KC. OcHoBHbIe ahheKThl BO3AEHCTBUS PETHHOIA MATbMUTaTa Ha CTPYKTYPhI
KOKH U ITPUHITUIIBI €T0 TPUMEHEHUS B IEPMATOJIOTHYECKON TpakThKe. BecTHUK iepmartosiorun u BeHeposioruu. 2023; 99 (1): 6-17.
[Petrova SY, Albanova VI, Nozdrin KV, Guzev KS. Main effects of retinol palmitate on skin structures and the technology of its use
in dermatological practice. Vestnik dermatologii i venerologii. 2023; 99 (1): 6—17. (In Russ.)] https://doi.org/10.25208 /vdv1375.

47




ALLERGOLOGY and IMMUNOLOGY in PEDIATRICS, Ne 1, march 2024 / AJUTEPTOJTIOTNA U VIMMYHONIOTNA B NEAVATPIAM, N2 1, mapT 2024

Communications and Correspondence / KpaTkue coOBLEHNS N MUCbMa B peaakLumio

Antinuclear antibodies in children with Wilson’s disease

SCO — kpaTkoe coobuleHne
https://doi.org/10.53529/2500-1175-2024-1-48-52 { '.) Check for updates

O. V. Kurbatova!, A. A. Zhuzhula!, S. V. Lapin?, M. A. Snovskaya!, D. I. Kozlova**, S. V. Petrichuk!,

D. G. Kuptsova!, D. A. Kuznetsova?, G. B. Movsisyan!, A. D. Komarova!, T. V. Radygina!, A. B. Gu-
slev??, 1. V. Kholopova?, E. L. Semikina!’, S. G. Makarova'$, A. S. Potapov'”, A. P. Fisenko!

! National Medical Research Center for Children’s Health, Moscow, Russian Federation, 119991, Lomonosouvsky Prospekt, 2, p. 1, Moscow, Russia

2 Federal State Budgetary Educational Institution of Higher Education PSPbSMU named after acad. 1. P. Pavlova Ministry of Health of Russia,
St. Petersburg, Russia

3 Federal State Budgetary Healthcare Institution St. Petersburg Clinical Hospital 1 of the Russian Academy of Sciences, St. Petersburg, Russia

* Federal State Budgetary Institution of Science Institute of Evolutionary Physiology and Biochemistry named after 1. M. Sechenov Russian
Academy of Sciences, St. Petersburg, Russia

5 Sechenov First Moscow State Medical University, Moscow, Russian Federation
5 Lomonosov Moscow State University, Moscow, Russian Federation

Keywords: children, Wilson’s disease, liver fibrosis, Th17 lymphocytes, antinuclear factor, Hep-2, autoimmunity, cytokines, molecular
genetic study.

For citation: Kurbatova OV, Zhuzhula AA, Lapin SV, Snovskaya MA, Kozlova DI, Petrichuk SV, Kuptsova DG, Kuznetsova DA, Mov-
sisyan GB, Komarova AD, Radygina TV, Guslev AB, Kholopova IV, Semikina EL, Makarova SG, Potapov AS, Fisenko AP. Antinuclear
antibodies in children with Wilson's disease. Allergology and immunology in pediatrics. 2024; 1: 48-52. https://doi.org/10.53529 /2500-
1175-2024-1-48-52

AHTHHYKJIEapHbI€ aHTHTEJIA y JeTeili ¢ 601e3HbI0 BuibcoHa

https://doi.org/10.53529/2500-1175-2024-1-48-52

Kyp6arosa O. B.!, Ky:xkyna A. A.!, Jlanuu C. B.2, Cuosckasa M. A.!, Kosaosa /1. 1.>*, Ilerpuuyk C. B.!,

Kymnmosa /I. I.!, Kysuenosa /I. A.2, Moscucsu I. B.!, Komaposa A. /I.!, Paasiruna T. B.!, I'ycaes A. B.23,

Xosonosa 1. B.2, Cemukuna E. JI.'*, Makaposa C. I.'$, Iloranos A. C.!*, @ucenxko A. II.!

U DIAY <«Hayuonamioiii MeOUUUHCKULL UCCICO08AMENbCKULL Yenmp 300posbs demeti> Munucmepemea sopasooxpanenus PD, 119991,
2. Mockea, Jlomonocosckuii npocnexm, 0. 2, c. 1, Poccust

2 @I'BOY BO IICII6IMY um. axad. U.11. [lasrosa Munsopasa Poccuu, 2. Canxm-Ilemep6bype, Poccusi

> @edepamvioe zocydapcmeserioe 610dxcemmoe yupexcoenue s0pasooxpanenus «Cankm-Ilemepbypeckas wxmunuueckas Gonvnuya No 1>
Poccutickoii akademuu nayx, 2. Canxkm-Ilemepoype, Poccus

* Dedepanviioe 2ocydapcmsentioe 6100xcemmoe yupexcoenue nayku <Hncmumym 3600uuonnotl gpusuonozuu u 6uoxumuu um. 1. M. Ceuenosa»
Poccuiickoti axademuu nayx, 2. Canxm-Ilemep6ype, Poccus

5 DIAOY BO <«llepevuii Mockosckuii zocyOapemeennviii meourunckutiynusepcumemumenu M. M. Ceuernosas Munucmepcmeasopagooxpanenust
PO (Ceuenoscruii ynusepcumem), Mockea, Poccusi

8 DIBOY BO «Mockosckuii zocydapcmeeniviil ynueepcumem umenu M. B. Jlomonocosa», Mockea, Poccust

Kiouesbie cioBa: eru, 6osesib Busibcona, pubpos nedenn, Th17-mumbormrsl, antuHykaeaphsiii pakrop, Hep-2, ayroummyHurer,
IIUTOKUHBI, MOJIEKYJISIPHO-TEHETUIECKOE NCCIIeIOBAHNE.

s uuruposaunusi: Kypbarosa OB, Kyskyna AA, Jlanuu CB, Crosckass MA, Kossosa I, Tlerpuuyk CB, Kyniosa /1T, Kysuenosa
ITA, Moscucsau I'b, Komaposa A/l, Pagsiruna TB, Tycaes AB, Xomonosa B, Cemuxuna EJI, Makaposa CT, IToramos AC, Ducenko
ATl AuTuHyKJI€apHble aHTUTe A Y jieTeil ¢ 60sie3Hblo Busbcona. Aniepzonozust u ummynonozus ¢ neouampuu. 2024; 1: 48-52. https://
doi.org/10.53529,/2500-1175-2024-1-48-52

BBEJIEHUE marily liver) and brain [1, 2]. There is a description of

Wilson-Konovalov’s disease (WD) is a hereditary ~ over 700 ATP7B protein mutations (Cu** transport-
condition, transmitted as an autosomal recessive  ing beta polypeptide; beta-polypeptide cooper-trans-
trait and associated with impaired excretion of coop-  porting ATPase), which may cause cooper metabo-
er from the body. Excessive accumulation of cooper  lism disorder [1, 2, 3]. Missense variant is the most
causes combined lesion of parenchymal organs (pri-  prevalent pathogenic variant, leading to replacement
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of histidine by glutamine in 1069 position of the en-
coded protein ¢.3207C>A (p.H1069Q) [4]. Tt is also
found that this H1069Q variant is associated with
late neurological manifestations [5].

The clinical picture of Wilson’s disease is distin-
guished by the polymorphism: in 40—45 % of cases the
disease debuts with liver damage, developing at the
age 5—18; rarer (in 30 %) — with the development
of neurological and psychiatric disorders [6]. The
symptoms of the disease include: jaundice, edema of
shin, increased abdominal volume, esophageal vari-
cose veins, propensity to form bruising and extended
hemorrhage. Some patients with WD may have only
minor abnormalities in biochemical parameters of liv-
er function with no other symptoms over the years.
Other patients with WD experience a fast progres-
sion of liver inflammation in the form of chronic hepa-
titis with high activity, pronounced jaundice, necrosis
of hepatocytes and rapid transformation into cirrho-
sis[6]. Considering diversity of clinical symptoms,
there are difficulties in differential diagnosis of Wil-
son’s disease with other liver diseases [7]. In the early
stages of hepatocellular damage, the involvement of
endoplasmic reticulum, mitochondria, peroxisome
and nucleoli in the process, combined with decreased
activity of mitochondrial enzymes causes lipid per-
oxidation, the accumulation of triglycerides, and
further — necrosis of hepatocytes. Malondialdehyde,
produced by lipid peroxidation, stimulates collagen
synthesis, contributing to fibrogenesis [8].

There is the description of disturbances in the im-
mune system in patients with WD, progressing with
increasing liver fibrosis stage and age of patients [9].
Subpopulation composition of lymphocytes in chil-
dren with WD changes and is characterized by in-
volvement of T-cellular immunity in the process of
liver fibrosis, and changes are similar to those in oth-
er liver diseases [10]. For instance, different stages
of fibrosis in non-alcoholic fat liver are accompanied
by the accumulation of T-cell and NK-cell subpop-
ulations with different functions and phenotypes in
the liver tissues that usually causes pro-inflammatory
effects [11].

The process of liver fibrosis is accompanied by
changes in the profile of circulating cytokines in
chronic liver disease, by the concentration of which
it is possible to carry out differential diagnostics be-
tween fibrosis stages [12, 13].

The clinical picture of chronic inflammation of the
liver in WD is less distinguishable from liver dam-
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age of another genesis and causes the development
of liver cirrhosis without pathogenetic therapy. This
points to the need for detecting WD in all patients
with chronic damage of hepatic parenchyma [14].

Characteristic of chronic hepatitis in WD is a
moderate increase in biochemical markers of cytol-
ysis, cholestasis and bilirubin exchange with a high
level of structural changes in hepatic parenchyma on
the results of morphological examination of liver bi-
opsy slides [15].

Clinically WD may occur like autoimmune hep-
atitis with a detected high level of serum immuno-
globulins and nonspecific autoantibodies. Hence, it is
also necessary to exclude Wilson’s disease in patients
with autoimmune hepatitis with inefficiency of corti-
costeroid therapy [15]. However, the detection rate
of autoantibodies in WD has not been studies, only
isolated cases of their detection are described that of-
ten causes a false positive diagnosis of “autoimmune
hepatitis” [16].

STUDY OBJECTIVE: to evaluate the presence of
antinuclear antibodies, parameters of cellular immu-
nity and the composition of circulating cytokines in
children with WD.

MATERIALS AND METHODS. As part of diagnos-
tic measures for screening children with liver diseases,
treated in FSAT “NMRC for Children’s Health” of the
Ministry of Health of the Russian Federation, there
was examination of 46 children with clinical signs of
autoimmune hepatitis. All the children got evaluation
of the liver fibrosis stage by the method of transient
liver elastography on FibroScan F502 (EchoSence,
France). METAVIR scale was used to diagnose LF
stage [17]. Complete blood test (automated hemato-
logic Sysmex XN 550, Japan), biochemical blood test
(AU680, USA), immunophenotyping of peripheral
blood lymphocytes (CYTOMICS FC500, Beckman
Coulter, USA), the determination of antinuclear anti-
body (ANA) on the cell line HEp-2 using the reaction
of indirect immunofluorescence (RNIF, Immco Diag-
nostics, Inc, USA). Determining the level of circulat-
ing cytokines was performed using enzyme-linked im-
munosorbent assay MILLIPLEX Human Cytokine,
based on Luminex technology (Merck Millipore,
Germany). To confirm Wilson’s disease, molecular
genetic study was carried out by the Sanger method
of sequencing on 3500xL. Genetic Analyzer (Applied
Biosystems, USA). All changes in the reference AT-
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P7B gene sequence were described according to the
HGVS nomenclature in accordance with the accepted
recommendations [18]. Statistical calculations were
carried out using Statistica 10.0 program (USA).

RESULTS AND DISCUSSION

Out of 46 examined children, 11 (24 %) were
diagnosed with “Wilson’s disease”, based on molec-
ular genetic testing. The following pathogenic var-
iants of ATP7B gene were identified, causing the
development of WD: ¢.2304dup (p.M769HfsTer26),
¢.2998G>A (p.G1000R), ¢.3002T>G (p.V1001G),
c.3036dup (p.K1013QfsTer15), ¢.3472 3482del
(p.G1158FfsTer2) n ¢.3207C>A (p.H1069Q). The
variant ¢.3207>A (H1069Q) was more common as a
part of compound-heterozygous mutation in the pre-
sented sample of patients, and as a part of homozygous
mutation only in two children. 35 children (76 %) got
verified diagnosis of “autoimmune hepatitis”.

ANA on the cell line HEp-2 were found in 4 out of
11 children with WD diagnosis, using RNIF, moreo-
ver, 3 children had a low titer of ANA (1/160), one
patient had a high one (1,/2560). Only the facts of
low ANA titers in patients with WD were previous-
ly reported [15]. The type of fluorescence in all chil-
dren with WD was similar— nuclear granular (AC-
2,4). Tt is interesting to note that only in one child
with revealed ANA, the pathogenic variant ¢.3207>A
(H1069Q) was in homozygous state. H1069Q muta-
tion in the homozygous state causes the development
of severe hepatic insufficiency, depression, dysarthria
and tremor at an earlier age that a mutation in the
compound-heterozygous state [5, 19].

According to transient liver elastography, the
child with a high ANA titer (1/2560) did not have
liver fibrosis of FO stage. Perhaps such a high ANA
titer of the child is associated with sensitization to
cow’s milk protein (class 3), egg (class 2), wheat
(class 3), total gE = 3043 IU/mL. In children with
low ANA titer liver fibrosis ranged from FO to F2.
Hence, the presence of ANA in children with WD
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did not depend on liver fibrosis stage in this sample
of patients.

The comparison of laboratory values of children
with WD and the presence of ANA with no antibod-
ies revealed that the former had a significantly low-
er concentration of albumin in serum than the lat-
ter: Me= 65,3 [63,55; 66,85] g/1 versus Me = 68 [67;
69,3]2/1 (p = 0,042).

Children with WD are characterized by increased
concentration of T-cells through the population of
T-helpers with a decrease in cytotoxic T-lympho-
cytes, B-lymphocytes and NK-cells against the back-
drop of a rise in Thact, Th17-lymphocytes and Treg
[20]. The level of Treg, Th17-lymphocytes, activated
T-helpers in the group of children with and without
ANA did not have statistical difference and was char-
acterized by a large data range, especially in the group
of children without ANA. Nevertheless, we can note
tend to decrease the relative amount of Treg and to
increase the relative amount of Th17-lymphocytes
in the group of children with ANA. Perhaps a large
spread of parameters of cellular immunity is due to
the fact that the group of children without ANA had
children with different fibrosis stages, including F3-4
stage, in which the level of Th17-lymphocytes is sig-
nificantly higher than in the early stages of liver fibro-
sis in children with WB [9].

The evaluation of the level of circulating cytokines
revealed that the level of IL27 was much higher in the
group of children with ANA than in the one without
ANA: Me = 12097 [11028; 13299] pg/ml versus

Me = 8338 [8,8; 10559] pg/ml (p = 0,024). Yet,
IL22 and TNF« were significantly lower than in the
group without ANA and were: TNFa — Me=60[53,55;
64,86] pg/ml versus Me = 130 [66,6; 164,5] pg/ml
(p=0,024); TL22 — Me = 20,3 [16,4; 22,4] pg/ml ver-
sus Me=41,9 [34,8; 592,9] pg/ml (p=0,012). In ad-
dition, there was tend to a higher concentration of
IL4 and 119 in children with ANA. It is worth noting
a large spread in values of circulating cytokine lev-
els that might also be associated with the fact that
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the children with WD in this sample experienced
different liver fibrosis stages, and the change in the
cytokine profile of patients is related to liver fibrosis
stages [12, 13].

The detection of antinuclear antibodies in patients
with accumulation diseases is justified in terms of
pathophysiology: damaged tissues of the body, includ-
ing those associated with reactions to accumulating
toxic components, are capable of inducing immune
response to tissue damage. Liver damage as well as
in Wilson’s disease, can be a prime example of such
reactions due to the fact that there is a considerable
number of lymphocytes and macrophages in the liv-
er tissue, which are the main producers of cytokines.
Hence, assessment and monitoring of immune re-

sponses in WD is a promising marker of the severity
of the condition and therapy efficacy. A promising
area of research is broadening methods of drug thera-
py, with the inclusion of immunomodulators, metab-
olites and antioxidants, optimizing immune responses
and the cytokine profile of patients [21].

CONCLUSION

The presence of ANA in children with Wilson’s
disease may indicate the attachment of an autoim-
mune component to the congenital genetic disease.
A larger study is required regarding the frequency of
ANA disclosure in children with WD, the association
of ANA with liver fibrosis and the presence of specific
pathogenic variants in ATP7B gene.
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