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ABSTRACT. Introduction. Atopic dermatitis is one of the most common dermatological diseases in children
and adolescents. Like any chronic disease requiring dietary restrictions, it can affect physical development
and nutritional status. Aim — to identify features of body composition in children with atopic dermatitis and
different nutritional status based on the body mass index (BMI) Z-score. Materials and methods. This single-
center, cross-sectional cohort study included 74 patients with atopic dermatitis aged 6 to 17 years 11 months
(mean age 13.6 years), comprising 40 (54%) boys and 34 (46%) girls. Physical development was assessed using
Z-scores. Nutritional status was initially evaluated using the BMI Z-score. Body composition was subsequently
determined using bioimpedance analysis. Results. According to the SCORAD index, a moderate disease course
was observed in 59 patients (78%; more frequently in the second childhood and adolescent periods), and a severe
course in 15 patients (22%). Satisfactory nutritional status was found in 48 children (66%), obesity in 3 (4%), and
overweight in 10 (14%). Undernutrition of varying degrees was detected in 12 patients (16%). In the group with
undernutrition, body composition was characterized by a deficit in active cell mass (%ACM) in 66.7%, adequate
fat mass (%FM), and a moderate excess of skeletal muscle mass (%SMM) in all children with a BMI Z-score <-1.
Among overweight patients, %FM exceeded the norms in 20% and was sharply exceeded in 60%, while %ACM was
within age norms in 70%, as was %SMM in 50%. All obese patients had a sharp excess of %FM; among them, 25%
had a deficit in both %ACM and %SMM against the background of this excess. Notably, one-third (27%) of children
with satisfactory nutritional status according to BMI Z-score had a sharp excess of %FM, and another 18% had
an excess relative to sex- and age-specific norms. Only one-third of children with average BMI Z-score values
demonstrated normal levels of %ACM, %SMM, and %FM. Conclusions. Based on the BMI Z-score, satisfactory
nutritional status was observed in two-thirds of children with atopic dermatitis (66%), while 13% had deficient
and 21% had excess nutritional status or obesity. In each nutritional status group, patients were identified with
excessive fat accumulation accompanied by reduced active cellular and skeletal muscle mass. These alterations
in body composition began even with satisfactory nutritional status and were more frequent among adolescents
and young adults with severe skin lesions according to the SCORAD index.
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PE3IOME. BeegeHue. ATONNYECKMN AepMaTUT SBASETCA OAHMM M3 CaMblX YaCcTO BCTPeYaroWmxca LepMaTonory-
yeckux 3aboneBaHuil y feteii U nogpocTkoB. Kak no6oe XpoHnyeckoe 3aboneBaHue, Tpebyrollee orpaHuyeHnii B
MUTaHUKM, MOXET BAUATb Ha U3NYECKOEe Pa3BUTHE U HYTPUTUBHLII CTaTyC AeTeil. Ljeib — BbISBUTb HApYLIEHNS B KOM-
MOHEHTHOM COCTaBe Tena y ieTeil Npu pasHOM HYTPUTUBHOM CTaTyce No nokasaTtento Z-score MHAeKCa Macchl Tena
(UMT) y peTeii c aTonuyeckum aepmaTuToM. MaTepuanbi H MeTogbI. B 0fHOLEHTPOBOE OJHOMOMEHTHOE KOrOPTHOE
UccnefoBaHMe BOWM 74 NaLMeHTa C aTonMYecKuM AepMaTUToOM B Bo3pacTe oT 6 1eT o 17 neT 11 MecsiLes (cpeaHuit
Bo3pacT 13,6 roza), 40 (54%) U3 HUX — Manbunku, 34 (46%) — AeBoukm. N3yyeHo Guamnyeckoe passuTue no Z-score,
HYTPUTUBHBIIA CTaTyC NEPBOHAYanbHO oLeHuBanu no Z-score UMT, Ha BTOpOM 3Tane MeTOA0M 61OMMNEAAHCOMETPUN
OMpeAensiv KOMMOHEHTHbIN cocTas Tena. PeaynbTatbi. Mo wkane SCORAD y 59 (78%) naumeHToB 3aboneBaHue co-
MPOBOX/aNnoCh CPELHETSKENbIM TEYEHNEM (YalLe B MEPUOA BTOPOro AETCTBA U Y NOAPOCTKOB), @ Y OCTaNbHbIX 15
(22%) — TAXEnbIM TeyeHNEM. Y 4OBNETBOPUTESbHDII HYyTPUTUBHBIN CTATyC 6bi Y 48 (66%) NALMEHTOB, OXUPEHUE —
y 3 (4%), u36bITok Macchl Tena — y 10 (14%) peteil. HefoCTaTOYHOCTb NUTAHUS Pa3HOi CTENeHN BbisiBneHa y 12
(16%) naumeHTOB. B KOMMOHEHTHOM COCTaBE TeNa Ans HUX XapakTepeH AeGULUUT 40U aKTUBHOM KNIETOYHOI Macchl
(%AKM) —y 66,7%, yAOBNETBOPUTENIbHOE COZIEPXXAHME A0/ XUPOBOiA Macchbl (%KM) 1 yMepeHHbIi N36bITOK J0nK
CKENeTHO-MbILWeYHoii Macchl (%CMM) —y Bcex feTeil, uMetowwmx Z-score UMT mMeHee —1. Y NaLMeHTOB € N36bITOYHOM
maccoit Tena npesblwany HopmaTtuebl %XM —y 20%, a pe3ko npesbiwanu y 60%. Mpu atom %AKM 6b1n B npege-
nax Bo3pacTHbIX HOpM y 70%, kak n gons CMM —y 50%. Cpeau nauneHToB C 0XXUPEHWEM Y BCEX OTMEYEHO pesKoe
npeBbiweHne %XM, npu aToM y 25% peduunt n gonn %AKM, n gonn %CMM, uto Ha GoHe n36biTka %KM sBseTcs
capkoneHueii. Tpetb (27%) AeTel ¢ yAOBNETBOPUTENbHbIM HYTPUTUBHBIM CTaTycoM no Z-score UMT nmenu peskoe
npesbiweHne %XM, ewwe 18% — npeBbilleHWe HOPManbHbIX A1 NOA0BO3PACTHbIX 3HaYeHNi fonu %XM, u Tonbko
TPeTb AeTei co cpegHMMM nokasatensamu Z-score UMT geMoHCTpupoBanu cpefHue nokasatenu gonn %AKM, %CMM
1 %XXM. BoiBogbI. Y LOBNETBOPUTENbHDIA HYTPUTUBHBIN CTaTyC NO JaHHbIM Z-score UMT Habntofancs y LByx TpeTeil
A€eTei ¢ aTonmyecknm aepmatutom (66%), y 13% — aeduunTHbIi Uy 21% NaLumeHTOB — U36bITOYHBIA HYTPUTUBHDII
CTaTyC W OXXMpeHue. B kaxoii rpynne feTei ¢ pa3HbIMU HYTPUTUBHBIMU CTaTyCaMy BbISIBNIEHbI MALUEHTbI C U36bITOY-
HbIM HaKOM/IEHNEM XMPOBOW MaccChbl Ha POHE CHUKEHMS aKTUBHOMW KNETOYHOW W CKENETHO-MbILIEYHOI Macchl. CTapT
M3MEHEeHUIN B KOMMOHEHTHOM COCTaBe Tefla HauMHaeTCA elle Npy YA0BNETBOPUTENBHOM HYTPUTUBHOM cTaTyce. Yalue
370 6bINM NALMEHTBI C TAXKENbIM NOpaXeHneM Koxu o wkane SCORAD, NofpOCTKOBOIO 1 FOHOLIECKOr0 BO3pacTa.

KNIOYEBBIE CJTOBA: aTonuyeckuii JepMaTuT, HYTPUTUBHbII CTATyC, KOMIOHEHTHbIN COCTaB Tena, 6uouMnesaH-
COMETPUS, CapKoneHus
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INTRODUCTION

The physical development of children against the
background of chronic diseases has been evaluated in
numerous scientific publications [1-3], and skin disea-
ses are no exception [4, 5]. It is recognized that severe
pathology of organs responsible for vital functions is
typically associated with a deceleration of physical
development (body mass deficit, growth stagnation) [6-
8]. At the same time, the impact of chronic dermatoses
on the nutritional status and physical development of
children remains insufficiently studied [4, 9, 10]. This
gap persists despite the considerable prevalence of
atopic dermatitis in the pediatric population (15-20%
according to various studies) [11, 12] and highlights the
need for an in-depth investigation of this issue.

Of particular importance is the examination of
the relationship between atopic dermatitis severity
and physical development. Moderate-to-severe and
severe disease course exerts a systemic effect on
the child's body, extending beyond skin involvement
[13, 14]. Sleep disturbances, dietary restrictions, skin
condition (hyperemia, dryness, pruritus), and psy-
cho-emotional stress create a vicious cycle capable
of critically influencing the body's growth and deve-
lopmental processes [15, 16).

Researchers note the polymorphic spectrum of
this problem, ranging from deficiency to excess,
which necessitates a clear differentiation by seve-
rity. On the one hand, children with mild atopic der-
matitis most frequently present with excess body
weight and obesity [14, 17-19]. This is attributed to
the side effects of topical corticosteroids and phy-
sical inactivity due to reduced physical loads [20]. On
the other hand, a number of authors report the deve-
lopment of deficiency states and delays in physical
development in children with moderate and severe
forms of atopic dermatitis [10, 21, 22]. This is linked
to chronic inflammation, protein loss through da-
maged skin, and strict elimination diets [9, 22-25].

AIM

The aim of this study was to identify distur-
bances in body composition in children with ato-
pic dermatitis and different nutritional status as
defined by body mass index (BMI) Z-score.
MATERIALS AND METHODS

This single-center, cross-sectional cohort
study enrolled 74 patients with atopic dermatitis
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aged 6 years to 17 years 11 months (mean age,
13.6 years); 40 (54%) were boys and 34 (46%)
were girls.

All children underwent a unified examination
protocol at the Dermatovenereology Department
of a tertiary-level clinic (Saint Petersburg State
Pediatric Medical University, Ministry of Health
of the Russian Federation). The protocol inclu-
ded collection of life and disease history and as-
sessment of skin involvement severity using the
SCORAD scale. Physical development, including
height and body mass, was evaluated, and BMI
(kg/m?) was calculated. Physical development
and nutritional status were assessed using WHO
Anthro Plus reference tables with determination
of Z-scores. To verify nutritional status distur-
bances, body composition was analyzed by bio-
impedance analysis using the MEDASS system
(Russia). The following key parameters were
assessed in relation to sex- and age-specific re-
ference values: fat mass (FM) and its percentage
(%FM), active cell mass (ACM) and its percen-
tage (%ACM), and skeletal muscle mass (SMM)
and its percentage (%SMM). Patterns of physi-
cal development were analyzed by age, sex, and
severity of skin involvement according to the
SCORAD scale.

Legal representatives and children over 15
years of age provided written informed voluntary
consent for the conduct / possible conduct of dia-
gnostic and anthropometric procedures before
enrollment in the study. The study was approved
by the Ethics Committee of Saint Petersburg State
Pediatric Medical University on 08 November
2023, Protocol No. 32/01.

Statistical analysis was performed using Stat-
Tech software, version 3.1.8. Categorical vari-
ables are presented as absolute numbers and
percentages (%). Continuous variables were tes-
ted for normality of distribution using the Kolmo-
gorov-Smirnov test and the Shapiro-Wilk test.
When the distribution deviated from normal, the
Kruskal-Wallis test was applied. When statisti-
cally significant differences were identified, the
Mann-Whitney U test was applied. A two-tailed
p-value of <0.05 was considered statistically sig-
nificant.

RESULTS

The 74 patients (100%) were stratified into four
age groups: first childhood (n=33, 45%), second
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childhood (n=17, 23%), adolescence (n=10, 13%),
and youth (n=14, 19%). The first childhood group
predominated in the study sample. Pruritus, xerosis,
desquamation, lichenification, and skin infiltration
were documented in 100% of the children enrolled
in the study. Cutaneous hyperemia was observed in
only 24% of the children. According to the SCORAD
severity grading, 59 (78%) patients had moderate
atopic dermatitis and the remaining 15 (22%) had
severe disease. The most pronounced SCORAD
changes in severe atopic dermatitis were found
among adolescent boys (Fig. 2).

Assessment of physical development (body
mass, height, and BMI) across the different age
groups revealed a noteworthy pattern. Specifically,
a leftward shift of indicators (into the deficit zone)
was observed in children of first childhood, while
a tendency toward a rightward shift (into the area
of excess values) was noted in adolescents and
youths (Fig. 1).

Nutritional status was initially assessed using
BMI Z-scores. Two-thirds of the children (n=48;
66%) had a satisfactory nutritional status (corre-
sponding to an average BMI Z-score). Obesity was
diagnosed in 3 patients, and overweight in 10 chil-
dren. Malnutrition of varying severity (undernutri-
tion) was identified in 12 patients. Body mass defi-
cit and growth retardation were diagnosed in the
first and second childhood periods in the setting
of moderate atopic dermatitis. Starting from ado-
lescence, physical development indicators exhi-
bited a rightward shift, reaching the range of high
values by youth. Among children with deficient BMI
Z-scores (corresponding to a low BMI Z-score),
75% had moderate atopic dermatitis according to
the SCORAD scale. Overall, deficient BMI Z-scores
predominated in girls across all age periods, with
the exception of adolescence. Among children
with excess BMI Z-scores (corresponding to over-
weight and obesity according to Z-score BMI), 86%
also had moderate atopic dermatitis according to
the SCORAD scale. This group was predominant-
ly composed of male patients of adolescent and
youth age (p <0.005).

Body composition was assessed by age using
qualitative indicators separately for children with
satisfactory nutritional status according to BMI
Z-score, for children with deficient nutritional sta-
tus, and for those with excess nutritional status.
The bioimpedance analysis data were scored as
follows: 1 — deficient, 2 — satisfactory, and 3 —
excess. A score of 4 denoted values exceeding
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Fig. 1. The Z-score indicators of children’s physical
development by age (the figure is prepared by the authors
using their own data)

Puc. 1. lNokasatean Z-score GU3MYECKOro pa3BMUTUSA
AETEN B 3aBUCUMOCTM OT BO3PACTHOro nepuoaa (PUCYHOK
NMOArOTOBAEH @aBTOPaMu N0 COBCTBEHHBIM AQHHbIM)

100% of age-specific reference values, adjusted for
height.

Among children with deficient BMI Z-scores
(n=12; 16%), a deficit of active cell mass percentage
(%ACM) was characteristic in 66.7%. At the same
time, the percentage of fat mass (%FM) was satis-
factory and the percentage of skeletal muscle mass
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Fig. 2. Individual indicators of body composition (proportion of skeletal muscle mass (%CMM), proportion of fat mass
(%XKM), proportion of active cell mass (%AKM)) in children with low BMI Z-score indicators: a — with low BMI Z-score
indicators; b — in children with average BMI Z-score; ¢ — overweight according to the Z-score BMI; d — in obese children
according to Z-score BMI. Columns: 1 — deficiency indicators, 2 — average values, 3 — excess indicators; 4 — excess of more
than 100% depending on age standards considering growth (the figure is prepared by the authors using their own data)

Puc. 2. OtpaenbHble NOKA3aTEAU KOMMOHEHTHOTO cocTaBa TeAa (AOAM CKEAETHO-MbIleYHoM mMacchl (%CMM), xuposown
mMacchbl (%)KM), akTBHOWM KAETOUHOM Macchl (%AKM)) y AeTeit: a — AeOULMTHBIV HYTPUTUBHbIN CTaTyC; 6 — YAOBAETBOPUTEABHbIN
HYTPUTUBHBIN cTaTyc (Z-score UMT); B — M36bITOUHbIN HYTPUTUBHBIN cTaTtyc (Z-score UMT); r — oxupenue (Z-score UMT).
Cronbupl: 1 — AePULMTHBIE NMOKa3aTeAU; 2 — CPeAHUE 3HaUeHNs; 3 — M36bITOUHbIE NoKa3aTeAr; 4 — npeBsbilleHne boree 100%
B 3aB1CMMOCTHM OT BO3PACTHbIX HOPMATMBOB C YYETOM POCTa (PUCYHOK NMOArOTOBAEH aBTOPaMM Mo COHCTBEHHbLIM AQHHbIM)

(%SMM) was moderately excessive in all children
with a BMI Z-score below -1 (Fig. 2, a).

In patients with excess BMI Z-scores, the per-
centage of fat mass exceeded reference values in
20% of cases and was markedly excessive in 60%.
Concurrently, the percentage of active cell mass
fell within age-specific reference values in 70% of
patients, and the percentage of skeletal muscle
mass was within normal limits in 50% of those exa-
mined. Of particular note are children with a deficit
of skeletal muscle mass percentage against the
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background of excess body mass according to BMI,
a condition that may be regarded as sarcopenia
(Fig. 2, ¢) [26, 27).

Among patients with obesity, a marked excess
of fat mass percentage was observed in all cases,
whereas 25% exhibited a deficit of both %ACM and
%SMM, which, in the setting of excess %FM, is re-
garded as sarcopenia (Fig. 2, d).

Of greatest interest are patients with satisfac-
tory BMI Z-scores. Their body composition proved
to be the most heterogeneous. One-third (27%) of
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these children had a markedly excessive %FM, an-
other 18% had an excess of %FM relative to sex- and
age-specific reference values, and only one-third
of children with satisfactory BMI Z-scores demon-
strated average values of %ACM, %SMM, and %FM.
Excess body mass and obesity were more frequent-
ly encountered among boys in the adolescent and
youth age group (p <0.005).

DISCUSSION

This study included predominantly children
with severe atopic dermatitis. Physical deve-
lopment indicators varied across age periods.
However, body composition data in children with
satisfactory nutritional status according to BMI
Z-score revealed fat mass accumulation in 18%
and a marked excess relative to age- and sex-spe-
cific reference values in 27% of children. Physical
development indicators in children with chronic
diseases do not always reflect the true nutritio-
nal status [4]. Both satisfactory values of skeletal
muscle mass, active cell mass, and fat mass, as
well as various combinations of %SMM, %ACM,
and %FM proportions, may be concealed behind
deficient or excess body mass or BMI Z-scores
[2, 24, 27, 28]. In the long-term course of chro-
nic diseases requiring systemic therapy, the pro-
portion of patients with excess body mass and
obesity increases toward adolescence and youth
[5]. Notably, the onset of changes in body com-
position occurs while mean BMI Z-scores still fall
within the satisfactory range [29], a pattern also
observed in our study. The replacement of active
cell mass and skeletal muscle mass by fat mass,
together with the initiation of fat mass accumula-
tion in the setting of average body mass relative
to height and satisfactory nutritional status accor-
ding to BMI Z-score, may be regarded as the onset
of obesity [9, 10, 18, 25]. These changes also mark
the onset of metabolic risk in these patients [29].

CONCLUSIONS

Satisfactory nutritional status according to BMI
Z-score was documented in two-thirds of children
with atopic dermatitis (66%), whereas deficient
nutritional status was identified in 13% and excess
nutritional status and obesity in 21% of patients.
In each nutritional status group, patients with ex-
cessive fat mass accumulation against the back-
ground of reduced active cell mass and skeletal
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muscle mass were detected. In patients with ex-
cess body mass and obesity, these alterations are
an anticipated finding: a marked excess and pre-
dominance of fat mass percentage over active cell
mass and skeletal muscle mass were observed in
100% of cases. By contrast, similar alterations
were identified for the first time in the group of
children with satisfactory nutritional status. Only
one-third of children with satisfactory nutritional
status according to BMI Z-score demonstrated
average body composition values for age and
physical development. Among the remaining chil-
dren, one-third (33%) exhibited a fat mass deficit,
18% had an excess, and 27% had a marked excess
(exceeding 100%) of fat mass percentage relative
to reference values in body structure. All these
patients had severe skin involvement according
to the SCORAD scale and were of adolescent and
youth age.
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Bce aBTOpPbI MPOYNM U OA06PUNIN QUHANBHYHO
BEpPCUI0 nepej nybnukaumen.

NEAUATPUA

KoHpnuKT uHTEepecoB. ABTOpPbI AeKapupyoT
OTCYTCTBME IBHbIX U NOTEHLWNaNbHbIX KOHPMK-
TOB MHTEPECOB, CBA3AHHbIX C Ny6NMKaALMUEN Ha-
CTOsILLEei cTaTbM.

WHdopmupoBaHHoe cornacue Ha nybnmka-
Luio. ABTOpPbI NONYYMSIN MUCbMEHHOE corflacue
3aKOHHbIX NpeacTaBuUTeNel NauueHToB Ha ny6-
NUKALMIO MEANLMHCKUX AaHHbIX.
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