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As per available data, pediatric bronchial asthma (BA) is classified into four categories: atopic/allergic (80.2%), unspecified (17.4%), mixed (2.1%), and
non-allergic/non-atopic BA (0.3%). The burden of BA is considered a significant public health concern due to its high disability rate, which leads to a
reduced quality of life and considerable economic losses for society. Therefore, timely diagnosis and treatment of pediatric BA are key public health
priorities. In the era of evidence-based medicine, employing new diagnostic methods and identifying markers for disease development and prognosis
are essential. One method used in diagnosing allergic diseases is nailfold capillaroscopy, which serves as a valuable additional criterion.

This article presents a case of severe BA in a 12-year-old child. Due to poor compliance with treatment and the onset of status asthmaticus, nailfold
capillaroscopy was performed in the intensive care unit to examine microcirculatory and hemodynamic changes associated with severe atopic BA. A
comprehensive diagnostic approach and appropriate treatment led to significant improvement in the patient's condition.
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BBEAEHMUE

BpoHxnanbHas actma (BA) — 3To MynbTUdAKTOpUanbHOe Xpo-
HUYeckoe 3abosieBaHMe BPOHXONEFOYHON CUCTEMBI, A/ KOTOPOro
XapaKTepHbl PasnyHble NO AUTENbHOCTU, MHTEHCUBHOCTU M YacTo-
Te PecnupaTopHble CUMNTOMbI: OAbILKA (3aTPyAHEHHOE AbixaHWE),
Kalle/b, 3a/I0}KEHHOCTb B rPYAM, CBUCTALLME XPUMbl, CONPOBOMKAAI0-
LMecA rMneppeakTUBHOCTbIO U 06paTUMOi 0BCTPYKLIMEN AbiXaTesb-
HbIX nyTen®.

OcHoBy naToreHesa 3abo/seBaHNA COCTABNAET BOCMaAeHue (30-
3MHOOWbHOE MK HEUTPODUNBLHOE) AblXaTesbHbIX NyTel, KoTopoe
BO3HMKAET M3-33 HapYLUEHUA PErysIATOPHbIX MEXaHU3MOB BPOMAEH-
HOrO 1 NPUOBPETEHHOTO MMMYHHOTO OTBETA Ha (GaAKTOPbI OKPYKato-
LLEeM cpesbl Y FeHETUYECKM NPEAPACNONOKEHHbIX K 3TOMy nL, [1].

Taxkénana BA, mexaHusm eé passutua, peHoTUNbI U

3HAOTUNDI

Taxkénasn bpoHxmanbHan actMa (TBA) ABaseTca o4HOW U3 CNOMK-
HbIX 33434 B BegeHuM BA. HebnaronpuaTHbIM B NPOrHO3e TeYEHWUs
TBA ABNseTCA peMoLennpoBaHue 6POHX0B, MPUBOAALLEE K Pa3BUTUIO
bMKCMPOBaHHOM 0OCTPYKLUMK, a, CNeaoBaTeNbHO, K HeobpaTUMbIM
BEHTUNALMOHHBIM HapyLleHuam [2].

Onupasncb Ha pekomeHdaumn akcneptoB Global Initiative for
Astma-2024 (GINA-2024), TBA umeeT oauH UK 4Ba NpU3HaKa: Hepo-
CTaTOYHbIN KOHTPO/Ib CUMMTOMOB; YacTble 060CTpeHuA (22 B TeUeHMe
roaa), Tpebytolime NPUMEHEHUA CUCTEMHbIX [TOKOKOPTUKOCTEPOU-
£o8 (TKC), nam ogHo 0boCTpeHne, KOTOpoe NPUBENO K rOCNUTaNn3a-
umm [2].

Mp1HUMas BO BHUMaHME MONEKYNAPHbIE MeXaHW3Mbl BOCMae-
HWA, BbIAENAIOT Chefytolye SHA0TUNbI BA:

e T-2 Tun (T2-high), KoTopbIii BKAOYAET B cebs OKOMO NoAo-
BMHbI NaupeHToB ¢ BA 1 37% TBA B uenom [3]. Mpu atom
3HA0TUNE aKTUBMPYETCA T-2 UMMYHHbIV OTBET, B KOTOPOM
NPUHUMALOT yyacTne Th2-KNeTkun u BPOXKAEHHbIE IMMPO-
naHble knetkn 2-ro una (IL C2), cekpeTupytowme MUN-4,
WN-5 n UN-13 [3, 4]. Th2-KNeTKM nexat B OCHOBE aTonu-
YECKOTro BOCMANIEHNA U aKTUBUPYIOTCA NPU KOHTAKTe anuTe-
NvA BPOHXOB € HaKTOpamm OKpy:KatroLLel cpeabl. [Mpy aTom
IL C2 ABNAOTCA UHAMKATOPAMM Heanneprnyeckoro 303nHO-
dWAbHOrO BOCMANEHMA, aKTUBALIMA KOTOPbIX MPOUCXOAUT
nog sauaHuem monekyn (MN-33, UN-25), Bblaensembix
anNuUTeNMaNbHbIMKU KneTkamm [4]. o3uHodun — Beaywas
Knetka T-2 MMMYHHOrO OTBeTa, KOTopas NpoAyLupyeT Ta-
Kne BMONOrMYECKM aKTVBHbIE BELLECTBA KaK: 903MHOGU/Ib-
HbI KaTUOHHbIA 6eNoK, 303MHOPUNbHBIA HEVPOTOKCUH,
UrpatoLLye BaKHYI0 POib B OCHOBE TAXENOro TedeHnsa BA
[5]. Taknm 06pazom, npu T-2 TMNe BOCNaNEHNS, CUHTE3NPY-
emMble meguatopbl Bocnaneuus (UN-4, UN-5 n UN-13), yua-
CTBYIOT B aKTMBaLMK B-numdouuTos, cuHTese obuero Ig E,
WweAAMHre SMUTENNSA, YBENTUYEHUMU KOMYECTBA BPOHXMaNb-
HOrO CEKPETa 3a CYET runepnaasumn 6oKanoBUAHDIX KNETOK,
cybanuTenmanbHom ¢mbpose M rMnepnaasuu rMagKkombl-
LUEYHbIX 371eMeHTOB [4].

e He-T2-3aHgotun (T2-low) xapakTepusyetca HeUTpodWUIb-
HbIM ¥ MAyLMrpaHyNoLMUTapHbIM XapaKTepoM BOCManeHus
C/IM3UCTON AbIXaTesIbHbIX MyTel (B 3aBMCMMOCTM OT mpe-
obnasatollero nyna KAeTOK B CEKpPeTe MOKPOTbI), KOTO-

1 KnuHuveckue pekomeHOayuu. bpoHxuaneHas acmma. BoapacmHas
epynna: demu/e3pocnsie. 20.02.2024 (ymeepiodeHo MuH30pasom
Poccuu). Pexcum docmyna: http://disuria.ru/_ld/10/1037_kr21J45J46MZ.
pdf?ysclid=I7un7hzve9180338084

INTRODUCTION

Bronchial asthma (BA) is a complex, chronic condition affect-
ing the bronchopulmonary system. It is characterized by a range
of respiratory symptoms that can vary in duration, intensity, and
frequency. These symptoms include dyspnea, cough, chest tight-
ness, and wheezing. Additionally, BA is marked by heightened air-
way sensitivity and reversible airway obstruction®.

The basis of the pathogenesis of the disease is inflamma-
tion (eosinophilic or neutrophilic) of the respiratory tract, which
occurs due to disturbances of the regulatory mechanisms of the
innate and acquired immune response to environmental factors
in genetically predisposed individuals [1].

Severe asthma: the mechanism of its development,

phenotypes, and endotypes

Severe bronchial asthma (SBA) is one of the most challeng-
ing forms in terms of asthma management. An unfavorable prog-
nosis for SBA is associated with bronchial remodeling, leading to
the development of fixed airway obstruction and, consequently,
irreversible ventilation impairment [2].

Based on the GINA 2024 (Global Initiative for Asthma. Glob-
al Strategy for Asthma Management and Prevention 2024) guide-
lines, SBA exhibits one or two key features indicative of asthma
severity or poor control, including: insufficient control of symp-
toms; frequent exacerbations (two or more episodes within a
year) requiring systemic glucocorticosteroids (GCs); alternatively,
one exacerbation that resulted in hospitalization. These features
suggest that SBA's asthma management may need to be reas-
sessed to improve control and prevent further exacerbations [2].

Considering the molecular mechanisms of inflammation,
the following endotypes of BA are distinguished:

e T-2type (T2-high), which includes about half of patients
with BA and 37% of SBA overall [3]. With this endo-
type, the T-2 immune response is activated, involving
Th2 cells and innate lymphoid cells type 2 (ILC2), which
secrete IL-4, IL-5, and IL-13 [3, 4]. Th2 cells drive atop-
ic inflammation and are activated when the bronchial
epithelium is exposed to environmental factors. Type
2 innate lymphoid cells (ILC2s) serve as the innate im-
mune system's counterpart to Th2 cells, are activated
by IL-33 and IL-25 secreted by epithelial cells, and also
produce type 2 cytokines, contributing to non-allergic
eosinophilic inflammation [4]. Eosinophils are the key
cells of the T-2 immune response, producing biological-
ly active substances like eosinophil cationic protein and
eosinophil neurotoxin, which contribute to the severe
course of bronchial asthma [5]. Thus, in T-2 inflam-
mation, inflammatory mediators (IL-4, IL-5, and IL-13)
participate in activating B-lymphocytes, increasing total
IgE levels, epithelial shedding, and bronchial secretions
due to goblet cell hyperplasia, subepithelial fibrosis,
and smooth muscle hyperplasia [4].

e The non-type 2 (T2-low) asthma is characterized by
either neutrophilic or paucigranulocytic airway inflam-
mation. This inflammatory response is driven by mole-
cules such as IL-1B, IL-6, IL-8, IL-17A/F, interferon gam-
ma (IFN-y), and tumor necrosis factor alpha (TNF-a).

1 Clinical guidelines for bronchial asthma. Ministry of Health of the
Russian Federation. 2024, 60-80. Available at: http://disuria.ru/_ld/10/1037
kr21J45J46MZ.pdf?ysclid=17un7hzve9180338084
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poe 0byCNOBNEHO BAMAHMEM TaKUX MonekyA, Kak U/I-1R,
UHTEpPNENKNH-6, UN-8, WUN-17A/F, nHtepdepoH ramma w
dakTop Hekpo3sa onyxonu anbda (TNF-a). BocnanutenbHble
LIMTOKMHBI aKTUBUPYIOT HeWTPOodUAbl, OTBETCTBEHHbIE 33
NPOLECCbl OKUCAUTENBHOTO HOCHONMPUPOBAHMA U CTPYK-
TYPHOrO PEMOZENNPOBAHUA ApIXaTeNbHbIX NyTel [3, 6-8].

Ba)kHO 3amMeTUTb, YTO 3HAOTUNbI BA cocTaBnaoT ocHoBy deHo-
TWUMOB M HaXOAATCA B TECHOM B3aMMOCBA3N.

CornacHo aencTeytolwmm B Poccuiickot depepaumm KnnHUYe-
CKMM PEeKOMEHZALMAM No BeAeHMIo naumeHToB ¢ BA BbigenstoT cne-
aytowme peHoTUnbI":

*  annepruyeckas (atonuyeckas) bA;

®  Heannepruyeckan bA (B TOM uncie acnMpUH-4yBCTBUTENb-

Has);

e BAcno3gHum aebroTom;

e BA c PUKCMpOBaHHOM 0BCTPYKLMEN AbIXaTebHbIX NyTew;

e BAy naumeHTOB C OXKUPEHUEM.

B 3apyberkHoii iuTepaType BblAenaoT GeHOTUMbI (303MHOGUb-
HbI M HEWTPOPUIbHBIN) B 3aBUCMMOCTU OT XapaKTepa BoCNaneHus v
npeobnagaHna nyna KNetok B MoKpoTe. Tak, K T-2 303MHodUAbHOMY
BOCMAIEHUNIO C XOPOLLUMM OTBETOM Ha Tepanuio MHranaumoHHbimm FKC
OTHOCAT aTonuyeckyto bA, a Takxe BA ¢ no3gHum aebiotom 3abone-
BaHWA, aCCOLMMPOBAHHYIO C XPOHUYECKUM MOJIMMO3HBIM PUHOCUHY-
CMTOM M acnupuHoByto BA [3, 9]. He-T2-aHaoTun (HeNTPodUAbHBIN
¢deHotn BA) nnoxo noggaertca Tepanuu MHranauMoHHbiMm TKC (Tak
KaK CTepowbl BbI3bIBAOT rMbeNb 303MHOGWIOB, NPY 3TOM YCUAMBASA
[eNCcTBUA HeUTPOPMNOB) 1 BKNKOYAET B cebs HeaTonmueckyto BA n BA
€ no3gHUM AebroTom. CUMTAETCA, YTO OXMPEHME CBA3AHO Kak € T2, Tak
1 ¢ He-T2-3HaoTunom BA [3, 4].

Mpn 3TOM ONMCaHHble naToreHeTUYeckne BapuaHTbl BA He uc-
KNIOYatoT Apyr Apyra: HeTpoduabl MOryT HaKanaMBaTbCA B NPOCBe-
Te BPOHXOB NPU A/IUTENIbHOW TANKENON BPOHXMANbHON OBCTPYKLMK
BMECTE C 3031HOGWIaMM BO BPEMS TAXKENbIX 3NM30408 BA, a 303MHO-
dnNbHOE BOCMANEHWE MOXET BbITb PE3UCTEHTHBIM K TEPanuM UHransa-
umoHHbIMK MKC [10, 11].

Atonuyeckas (annepruyeckan) bA — Hanbonee YacTo BCTpeyato-
LMICS M pacnosHaBaeMblit GeHOTUN B AETCKOM NONyAALMM, KOTOPbIV
nydwe, Yyem apyrne dopmbl BA, noaaaéTca KOHTPOMKD U NeYeHuio.
3a4acTyto OHa accoLMMpPOBaHa C TaKUMM annepruyeckumu 3abonesa-
HUAMM KaK aTOMUYECKNIA AepMaTUT U annepruyeckuii puHuT. Heato-
nuyeckan BA pefiko BCTpeyaeTtcs y AeTel, a AMarHoCTMKa U neYeHune
eé cBA3aHbl C onpeaenéHHbIMM TpyAHoCTAMM [12].

HecmoTps Ha Hay4HO-060CHOBAHHOE BAUAHWUE NEPEUYUCTIEHHbIX
BblLLe MexaHU3MOB NaToreHe3a B pa3BuTUM TBA, 3HaYMMYIO POib TaK-
K€ OKa3blIBaloT cieaytoLLme GpakTopb:

e COMyTCTBYlOWLAA MaTONOMMA (XPOHWYecKMe 3aboneBaHus

[bIXaTeNbHbIX MyTel, 6O0NE3HU KeNyAoUHO-KULLIEYHOTO
TpaKTa, Hanpumep, ractpossodareanbHasa pedoKcHasA
60/1€3Hb, OXKUPEHUE U Ap.);

®  3KO/IOTMYECKM HEBNArOMPUATHBIE TEPPUTOPUM U KYPEHUE;

®  HM3KaA KOMMIAEHTHOCTb (N/0Xas NPUBEPKEHHOCTb Ma-

LIMEeHTOB K Tepanuu, HenpaBW/bHAA TEXHWKA MHTanAumm,
nosgHee obpalleHne 3a MeAULMHCKOW MOMOLLbBIO, Heao-
CTaTOYHAA MPUBEPKEHHOCTb CMELMannCTOB K CyLLeCTBY-
IOLLMM PEKOMEHAALMAM, HelOOLEHUBAHUE POAUTENAMM
Cepbe3HOCTH 3ab0oneBaHUA, NCUXMYECKME U NCUXONOTMYe-
CKME OTKNOHEHMA 1 ap.) [13, 14].

OwnarHocTtuka BA

[OwnarvocTvka BA ocHoBaHa Ha nogpobHom cbope anob, aHa-
MHe3a 3a60/1eBaHusA (HaMumne He MeHee TPEX aMM30A0B CBUCTALLEMO
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These cytokines activate neutrophils, which then con-
tribute to oxidative damage and airway structural re-
modeling [3, 6-8].

It is important to note that BA endotypes form the basis of
phenotypes and are closely interconnected.

Current Russian clinical guidelines for BA identify pheno-
types such as':

e allergic (atopic) BA;

e non-allergic BA (including aspirin-sensitive);

e |ate-onset BA;

e BA with fixed airway obstruction;

e  BAin obese patients.

Molecular phenotypes are characterized by either eosino-
philic or neutrophilic inflammation based on the nature of inflam-
mation and the dominant cell type in sputum. For example, atopic
asthma, late-onset eosinophilic asthma, and aspirin-exacerbated
respiratory disease, which include aspirin-induced asthma and
chronic polypous rhinosinusitis, are all classified as T-2 (or Th2)
eosinophilic inflammation, a specific endotype of asthma that re-
sponds well to inhaled GCS [3, 9]. The non-T2 asthma endotype,
characterized by neutrophilic airway inflammation, is often asso-
ciated with late-onset symptoms, obesity, and a poor response to
inhaled GCS because steroids are less effective at reducing neu-
trophils. This endotype encompasses non-atopic phenotypes and
can be influenced by factors such as chronic bacterial infections,
diet, and metabolic changes associated with obesity. While obesi-
ty is linked to non-T2 asthma, it can also be present in the T2-high
endotype, highlighting the complexity of asthma endotyping and
treatment [3, 4].

Furthermore, these pathogenetic variants of BA are not mu-
tually exclusive: neutrophils can be present in the bronchi during
prolonged severe obstruction alongside eosinophils during se-
vere episodes, and eosinophilic inflammation can be resistant to
inhaled corticosteroids [10, 11].

Atopic (allergic) BA is the most common phenotype in chil-
dren and is easier to control and treat than other forms. It is often
associated with allergic conditions, such as atopic dermatitis and
allergic rhinitis. Non-atopic BA in children is rare, and its diagnosis
and treatment are challenging [12].

While the pathogenic mechanisms mentioned earlier play a
significant role in the development of SBA, there are several oth-
er essential factors to consider. These include:

e Concurrent conditions, such as chronic respiratory or
gastrointestinal diseases like gastroesophageal reflux
and obesity.

e Environmental influences, such as living in polluted ar-
eas and smoking.

e  Patient-related factors, such as low adherence to treat-
ment, incorrect inhalation techniques, and delayed
medical consultations; healthcare provider issues, in-
cluding insufficient adherence to treatment guidelines;
underestimation of disease severity by parents, as well
as the presence of psychological disorders. [13, 14].

Diagnosis of BA

The diagnosis of BA depends on a comprehensive assess-
ment that includes clinical presentation and medical history, spe-
cifically looking for at least three episodes of wheezing. In addi-
tion to this, laboratory tests are essential; these may consist of a
complete blood count, measurement of serum total and specific
IgE levels. Furthermore, lung function tests are crucial, such as
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[bIXaHuWA), NPUMEHeHUs NabopaTopHbIX (remorpamma, onpeaeneHune
obuiero Ig E v cneundunueckux Ig E B CbIBOPOTKE KPOBM) U MHCTPYMEH-
Ta/IbHbIX METOA0B UCCNEA0BaHMA (UccnefoBaHMe GYHKLMM BHELIHEro
[bIXaHWA: cnmpomeTpua, nukdaoymeTpuma, npoba c GPOHXOAUTUKOM
— Ans feten ctapwe 5 net, 6oamnnetusmorpadun).

BA npepctaBnser coboit mMHoropaktopHoe 3abonesaHue, B
Pa3BUTUM KOTOPOTO MrPatoT PO/ib MHOTME MEXaHWU3Mbl, B TOM Uuc/e
1 U3MEHEHWA B MUKPOLIMPKYNATOPHOM pyC/e, B CBA3M C YeM BeCbMa
NepcneKkTUBHbIM ABNAIOTCA METOAbI UX 0ObEKTUBHOM OLEeHKM [15-21].
B HacTosLiee Bpems NprobpeTaeT NonyiapHOCTb METOZA Kanuansapo-
CKOMWM HOTTEBOIO N10XKA Y AeTeit. [laHHbI MeTof, MMeeT MHOMEeCTBO
NPeVMYLLECTB, TaK KaK NO3BONAET OLLEHWUTb COCTOAHME KanuANAPOB B
peX1Mme peasbHOro BPeMeHM, ABNAETCA HEeMHBA3WBHbIM, He3bones-
HEHHbIM A1A AieTel, a TaKKe He MMeEeT BO3PACTHbIX OrpaHnyeHuit [22,
23].

CymnTaeTcs, YTO KanUANAPHAA CeTb Y MALMEHTOB C annepruye-
CKMMM 3360N1E€BAHNAMM UMEET MOpQOoNormyeckme pasamumsa (Kny-
60uK00bpasHyto M ApeBoBUAHYIO GOPMbI KOHLEBbLIX Kanuaisapos),
U3MEHEHHYIO apXUTEKTOHUKY, YBEMYEeHUe KONMYECTBA Kanuansapos
Ha efuHULY NAOLWAAM, @ TaKKe HefoCTaTouHyo AnddepeHLMpPOBKY
Kanunnapos Ha ypoBHe 3-ro nopaaka. Bcé ato asnaeTca cneacrsmem
neperpysku KanuanapHoro pycna us-3a KOMMEHCATOPHbIX MeXaHw3-
MOB NPU MMMNOKCUM, BAUAHWA MeMaTOPOB BOCMANEHUA, @ TaKKe UH-
rMbUPOBaHUA anomnTo3a SHAOTENMOLMUTOB U HAKTOPOB aHrMoreHesa
[23-25]. ®yHKUMOHANbHbIE U3MEHEHUA MMKPOLIMPKYAALMKN B AblXa-
TeNbHOW cUcTeMe COMPOBOXAAIOT pa3suTue BA, a cTeneHb MX Bbipa-
*KEHHOCTM onpefenseT NPorHos 3abonesaHus [26].

B cBA3M C 3TMM, Hamu BbIIO NPOBEAEHO HaboaaTeNbHOE UC-
CNefloBaHME B YCNOBUAX MONMKANHWUKM, B KOTOPOE OblI0 BKAKOUEHO
150 peteit (Bo3pacT oT 1 A0 7 NeT) C OTATOWEHHbIM anneproaHam-
Hesom (OAA) B nepumog, pemuccumn bonee 2 mecaues. B KaTamHese B
TeyeHue 48-60 mecaues Habntoganock 114 naupeHToB. B pesynbrate
NPOBeAEHHOrO aHanM3a BbiABAEHO, YTo y AeTelt ¢ OAA 1 nepeHéc-
wux 1-2 3nu3oaa OCTPOro OBCTPYKTMBHOTO BPOHXWTA M3HAYa/NbHO
MUMEITCA U3MEHEHMA B KaNUANAPHOM PyC/e, @ UMEHHO yBeanYeHue
[AMameTpa BeHYNAPHOM YacTv Kanwuanapos oT 51,1 mkm u 6onee,
CHUXEHME CKOPOCTM KanuANAPHOTo KPOBOTOKa A0 570 MKM/C 1 me-
Hee, yBe/IMYEHME KONMYecTBa GYHKLMOHUPYIOLWMX KanuANApoB Ha
eanHuLy naowaan 6onee 73 Kan/mm2 Ha OCHOBaHWM MOAYYEHHbIX
[aHHbIX 6bln NpoBeAEH GaKTOPHbIN M KNACTEPHbIV aHaU3, yAaN0Ch
onpeaenvTb Hanbonee 3HaYMMble NPOTHOCTUYECKME MOKa3aTenu us-
MEHEHWUI MMKPOLMIPKYNATOPHOTO Pycna, XapakTepHble AnA AeTen
BbICOKMM PUCKOM pa3BuTUsA BA, a *MeHHO: yBenYeH e avameTpa Be-
HYNAPHOW YacT1 KanuanAapoB oT 57,8 MKM 1 6onee (4yBCTBUTENBHOCTD
97,7%); CHUKEHWE CKOPOCTM KanuANsPHOTO KPOBOTOKA A0 540 MKm/c
1 MeHee (4yBCTBUTENbHOCTb 95,9%); yBENMYEHME KonnyecTBa QyHK-
LIMOHMPYIOLMX KanWAMAPOB Ha eAuHUMLY nowaam oT 93 kan/mm? n
6onee (4yBcTBUTENbHOCTL 94,6%). B KaTamHese B TeueHue 5 neTy 34
nauuneHToB (29,82%) bbina gnarHocTMposaHa bA. Y Bcex nauueHTos,
chopmmnpoBasLumnx bA, Bce ycTaHOBAEHHbIE MPW MOMOLLM GaKTOPHO-
ro M KNacTepPHOro aHaAM3a NoKasaTe M MUKPOLMPKYAATOPHOIO pycna
MMENW JOCTOBEPHbIE OTKIOHEHWA [27].

B nccneposaHum, NnposefiEHHOM B NMYNbMOHONIOMMYECKOM OTAe-
NneHnn MOpPO30BCKOW AETCKOW FOPOACKOM KAMHWUYECKOW 60/bHMULbI
OblIM OnuCaHbl U3MEHEHUs, BbifBNEHHbIE NPW NPOBELEHWUMN Kanu-
NAPOCKOMMM HOITEBOTO 10XKa Y AeTel ¢ OAA, nepeHécLUMX B paHHeM
BO3pacTe 06CTPYKTUBHBIN BPOHXMUT U B AaNbHelLIemM HabtoaaBLLIMXCS
C KapTMHOW TUNWYHOW aTonuueckoi BA. Bbino BbIABNEHO CHUKeHWe
CKOPOCTM MUKPOKPOBOTOKA, M3MeHeHWe MOpPdONoruM Kanuanapos, a
TaK¥Ke yBenuyeHne BeHYNAPHOM YacTu COCYA0B NO CPABHEHMIO C KOH-
TpoAnbHOM rpynnoi [23].

spirometry, peak expiratory flow, a bronchodilator reversibility
test for children over 5, and body plethysmography'.

Asthma is a complex disease influenced by multiple mecha-
nisms, including changes in microcirculation. Therefore, methods
for their objective assessment are up-and-coming [15-21]. Cur-
rently, nailfold capillaroscopy is gaining popularity in the evalu-
ation of the pediatric patient population. This method offers sev-
eral benefits, as it allows for the real-time assessment of capillary
function, is non-invasive and painless for children, and has no age
restrictions [22, 23].

In allergic diseases, the capillary network can experience
significant changes, including altered morphology such as glo-
merular or arborescent capillaries, changes in overall architec-
ture, an increase in capillary density, and insufficient capillary
development. These alterations are attributed to several factors:
microvascular bed (MVB) overload resulting from compensatory
mechanisms during hypoxia, the effects of inflammatory medi-
ators, and impaired regulation of endothelial cell apoptosis and
angiogenesis factors [23-25]. Functional and structural changes in
the respiratory microcirculation are a key aspect of asthma de-
velopment and progression, with the severity of these vascular
alterations correlating with disease severity and prognosis [26].

We conducted an observational study in an outpatient set-
ting involving 150 children aged 1 to 7 years who had a signif-
icant history of allergies (SHOA) and had been in remission for
more than 2 months. A total of 114 patients were followed for
a period of 48 to 60 months. The analysis revealed that children
with SHOA who experienced 1-2 episodes of acute obstructive
bronchitis exhibited changes in the MVB. Specifically, there was
an increase in venular diameter to 51.1 um or more, a decrease
in capillary blood flow velocity to 570 um/sec or less, and an in-
crease in the number of functioning capillaries per unit area to
more than 73 capillaries/mm?. Using factor and cluster analysis of
the data, we identified the most significant prognostic indicators
for microcirculatory changes typical of children at high risk of de-
veloping bronchial asthma. These indicators included an increase
in venular diameter to 57.8 um or more (with a sensitivity of
97.7%), a decrease in capillary blood flow velocity to 540 pm/sec
or less (sensitivity of 95.9%), and an increase in functioning cap-
illaries per unit area to more than 93 capillaries/mm? (sensitivity
of 94.6%). Over the 5-year follow-up period, 34 patients (29.82%)
were diagnosed with BA. All of the patients who developed asth-
ma showed significant deviations in the microcirculatory indica-
tors identified through factor and cluster analysis [27].

A study conducted at the pulmonology department of Mo-
rozov Children's City Clinical Hospital, Moscow, Russia, report-
ed changes observed during nailfold capillaroscopy in children
with SHOA who had early episodes of obstructive bronchitis and
were later monitored for typical atopic bronchitis. These children
showed decreased microcirculation velocity, changes in capillary
morphology, and an enlarged venular portion compared to the
control group [23].

Case presentation

In a child with SBA, nailfold capillaroscopy was performed in
the intensive care unit (ICU) to study the microcirculatory and he-
modynamic changes associated with severe atopic BA, particular-
ly due to low patient compliance and the development of status
asthmaticus.

A 12-year-old boy was admitted to the emergency depart-
ment of the Morozov Children's City Clinical Hospital on Septem-
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KnuHuueckuit cnyuait

PeBEHKY C TAXKENBIM TeyeHnem BA, BBMAY HU3KOM KOMMIAEHT-
HOCTV MaLMeHTa M pa3BUTMEM acTMATUUYECKOro CTaTyca, B YCI0BUAX
OTAENEHNUs peaHUMaLMmn U MHTeHCMBHOM Tepanumn (OPUT) 6bina npo-
BefleHa KanuanapocKonua HOITEBOrO /10XKa C Leblo U3YYeHUs Mu-
KPOLWMIPKYNATOPHBIX U TEMOAMHAMUYECKMX U3MEHEHWI Npu TAXKENOW
aTonuyeckow BA.

Manbuuk, 12 net, noctynun B npuémHoe otaeneHne Mopo3os-
CKOW [I€TCKOW ropoACKoMN KAnHuYeckon 6onbHuubl 11.09.2023 ¢ xa-
no06amm Ha OAbILLKY W 3aTPYAHEHHOE fbIXaHue.

/3 aHamHe3a 3abon1eBaHuUsA CTaN0 U3BECTHO, YTO Y PeBEHKa € 2-X
neT ycTaHoBneH auarHos BA. K nposogumoni 6asvcHoi Tepanum pe-
HGEHOK He NPUBEPIKEH, 33 roA Y pebEHKa oTMeyaeTca 40 6 06ocTpeHui
BA. Hactoawee yxyawenune camouysctema — 10.09.2023 seuepom,
Korza nosiBUANUCH anobbl Ha oAbllLKy. CamMoCToATeNbHO NpoBeseHa
MHranALMOoHHasA Tepanua ¢ unpatponus 6pomuaom + deHotepon, oa-
HaKo NONOXKUTENBHOIO 3QdeKTa He OTMeUEHO. YUnTbIBasA HapacTaHue
MPU3HAKOB AbIXaTeNbHOW HEA0CTaTOYHOCTU (OAplllKa, AecaTypaums
£10 85%), ycuneHve Xxpunos, NosBAeHUE CNYTAaHHOCTU CO3HaHWA, pe-
6EHOK rocnUTanM3MpoBaH bpuUragoii CKOPO MeLULMHCKON MOMOLLY
8 OPUT.

AHamHe3 ku3HU: pebEHOK oT 5-oit bepemeHHocTH (1-7 Bepe-
MEHHOCTb 3aKOHUYMNACh PoAamu — PebEHOK CTpadaeT MoAMHO30M,
2-7 bepeMeHHOCTb — Y pebéHKa BA, KOHTponMpyemoe TeyeHue, 3-a
6epeMeHHOCTb — BHeMaTouHas, 4-1 6epeMeHHOCTb — MeANLMHCKINIA
abopT, 5-7 6epemMeHHOCTb — HACcTOALLAsA, NPOTEKaNa BO BCEX TPUMe-
cTpax 6e3 ocobeHHOCTel), OT 3-X CaMOCTOATENbHbIX POAOB Ha 39 He-
nene 6epemeHHocTH. Macca npu poxaeHun 3400 r, aavHa 50 cm, no
wKane Anrap — 8/8 6an108. Ha rpy4HOM BCKapMIMBaHWUKM pebEHOK Ha-
xoamunca fo 1 roga, npukopm BBea€EH B 7-8 mecaues. B getctee cTpa-
[an aTonUYeckum aepmatuTom. Mepsbii ann3oa 6POHX006CTPYKLMM
y Manbuuka — B 1,5 roga. O6CTPyKTUBHbBIE BPOHXUTBI MPOTEKA/N C ro-
cnuTanusaumelt oo 4 pas 3a rog.

BblTOBOV aHaMHe3: pebGEHOK NPOXKMBAET B iEPEBAHHOM [IOME,
NAeceHn oMa HeT. *KUBOTHbIX, PacCTEHWUI, KOBPOB LOMa HET. PebEHOK
CNWT Ha CUHTETMYECKOM nogyLike. KHWIM CTOAT B 3aKpbITOM WiKady. B
CEMbE HUKTO He KypuT.

[JaHHble dU3MKaNbHOTO OCMOTPa: Ha MOMEHT MOCTYM/AEHWA B
OPWUT cocTosiHe pebéHKa Taxénoe, HecTabuabHoe. He nmxopaaur.
HaxoanTca B COCTOAHWMM MeAMKaMeHTO3HOro cHa (cubasoH 0,5%,
POKypoHuit). Cygopor He 6bino. KoxHble NOKpoBbl 61eaHble, npu
nanbnauuu cyxue, Habnoganca akpoumaHos. Bugumble camsuctbie
6nenHble, cyxue. [pixaHue annapaTHoOe, CMHXPOHU3MPOBAHO Napa-
MeTPaMM 1 MeMKamMeHTO3HO. py nepKyccumn NErkmx oTmeyanca Ko-
POBOYHbIN 3BYK C ABYX CTOPOH. AyCKY/NbTaTUBHO AblxaHue anddysHo
0CNabeHo € ABYX CTOPOH, BbICIYLWIMBANNC MHOXECTBEHHbIE CyXue
CBUCTALLME XPUMbl NO BCEM NIErOYHbIM nosam. CaTypaums no AaH-
Hbim nynbcokeumeTpun 98-100%. femoaMHaMMKA CO CKAOHHOCTbIO
K rvnepTeHsun. TOoHbI Cepala PUTMUYHbIE, MPUMYLWEHHbIE; YacToTa
CepAeyHbIX COKpaLLeHni yBennyeHa fo 121 ynapos B MUHYTY. HKuBoT
npv Nanbnauum — MATKKIA, NeYeHb — y Kpas pébepHoit ayrv, ceneséH-
Ka He manbnupoBanacb. Moya — eénTas, HacbIWeHHan (Mo KaTeTepy).
[nypes afgeKBaTHbIN.

PesynbTaThl NPOBEAEHHOMO 1a60PATOPHOTO U MHCTPYMEHTab-
Horo obcnesnoBaHuA:

e 06WMit aHaNM3 KpoBsu: remoriobuH — 158 r/n, aputpoun-

Tbl — 5,56x10%/n, nekountbl 15,23x10%/n (HenTpodunbl —
88,3%, numdouuTsl 8,2%, MOHOLMUTBI — 2,2%, 303MHOGUbI
—6,7%, 6azodunsl — 0,2%);

. KMCNOTHO-0CHOBHOE cocTosHue (KOC) kposu: pH — 6,9;

pCO2— 93,9 mm Hg; pO2— 136 mm Hg; BE — 3,8 mmonb/n;
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ber 11, 2023, with complaints of shortness of breath and difficul-
ty breathing.

His medical history revealed that he had been diagnosed
with asthma since the age of 2. He had a pattern of non-compli-
ance with standard therapy and experienced up to six asthma ex-
acerbations per year. His condition worsened significantly on the
evening of September 10, 2023, when he began to experience
pronounced shortness of breath. He self-administered inhalation
therapy with ipratropium bromide and fenoterol, but there was
no positive effect. Due to increasing signs of respiratory failure
characterized by shortness of breath, oxygen saturation <85% ac-
companied by increased wheezing and confusion, he was trans-
ported to the ICU by an ambulance team.

Anamnesis vitae: The child is the product of a fifth preg-
nancy; the first pregnancy ended in premature labor, resulting
in a child with hay fever, the second pregnancy produced a child
with asthma (controlled), the third was ectopic, the fourth was
a medical abortion, and the fifth pregnancy was successful, pro-
ceeding without complications throughout all trimesters. He was
born after three vaginal deliveries, each at 39 weeks of gestation,
with a birth weight of 3400 g and a length of 50 cm. According
to the Apgar scale, he scored 8/8 points. The child was breastfed
until the age of 1 year, with complementary foods introduced at
7-8 months. During early childhood, he experienced atopic der-
matitis. The first episode of bronchial obstruction occurred at 1.5
years of age, and he was hospitalized for obstructive bronchitis
up to four times a year.

Social history: The child lives in a wooden house with no
mold present. There are no pets, plants, or carpets in the home.
He sleeps on a synthetic pillow, and his books are kept in a closed
cabinet. No one in his family smokes.

Physical examination: Upon admission to the ICU, the child's
condition was severe and unstable. The patient exhibited no fe-
ver but was in a state of drug-induced coma resulting from the
administration of 0.5% diazepam and rocuronium. There were
no seizures noted. The skin appeared pale and was dry upon
palpation, and acrocyanosis was observed. The visible mucous
membranes were pale and dry. His respiration was mechanical-
ly supported and synchronized with the treatment parameters.
Percussion of the lungs produced a hyperresonant sound on both
sides. Auscultation revealed diffusely diminished breath sounds
and multiple wheezing dry rales over the lung fields. Pulse oxim-
etry displayed a saturation of 98-100%. Hemodynamic observa-
tions indicated a tendency towards hypertension. Heart sounds
were rhythmic yet muffled, with a heart rate of 121 beats per
minute. On abdominal examination, the abdomen was soft upon
palpation, the liver was palpable at the costal margin, while the
spleen was not palpable. Urine was yellow and concentrated, col-
lected via catheter, with adequate urine output.

Results of laboratory and imaging examination:

e  CBC: Hemoglobin: 158 g/L, Erythrocytes: 5.56x10%2/L,
Leukocytes: 15.23x10°/L (Neutrophils: 88.3%, Lympho-
cytes: 8.2%, Monocytes: 2.2%, Eosinophils: 6.7%, Baso-
phils: 0.2%);

e Arterial blood gas: pH: 6.9, pCO2: 93.9 mm Hg, pO.: 136
mm Hg, Base Excess (BE): 3.8 mmol/L;

e  Chemistry tests: Albumin: 51.20 g/L; Creatinine: 59.9
umol/L; AST (Aspartate Aminotransferase): 32.8 U/L;
ALT (Alanine Aminotransferase): 11.1 U/L; CRP (C-Reac-
tive Protein): 5.7 mg/L; Total Bilirubin: 9.1 umol/L;

e IgE Allergy Test: Total IgE: 1097 IU/mL
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e BMOXMMMUYECKMIA aHanu3 Kposu: anbbymm — 51,20 r/n,
KpeaTuHWH — 59,9 mkmonb/n, ACT — 32,8 EA4/n, ANT — 11,1
EQ/n, CPB — 5,7 mr/n, 6unnpybuH obiwmit — 9,1 mkmonb/n;

e anneproamarHocTuKa: Ig E obwwmii — 1097 ME/mn;

*  peHTreHorpadus opraHoB rpyaHoi Knetku ot 11.09.2024:
nepubPOHXMaNbHbIE U3MEHEHWA B MeAMA/bHbIX 30HaxX
0b60oux NErkMx Ha GoHe ycuneHHoro, AedOPMUPOBAHHOIO
NEroYHOro pucyHka (pwc. 1).

Kanunnapockonus HorteBoro noxa ot 15.09.2023: cnabas and-
bepeHLMPOBKa Ha YpOBHE 3-T0 NopAaKa CETU Kanuanapos, mopdono-
TMYECKUE U3MEHEHMA KanUANAPOB (APEBOBUAHbIE KANUANAPbI), OTEK
NepUBaCcKYNAPHOI 30HbI, CMa3M apTepUanbHOM YacTy Kanuansapos v
pacluMpeHHble KPOBEHAMNONHEHHbIE BEHO3HbIe OTAenbl (puc. 2-4).

Takum 06pa3om, Ha OCHOBAHWM anob Ha OAbILKY W 3aTpys-
HEHHOEe [blIXaH1e, KIMHUYECKOW KapTUHBbI (aecaTypaums no AaHHbIM
My/IbCOKCUMETPUM, OAbILIKA, AMCTAHLMOHHBIE XPUMbI, CMYTAHHOCTb
CO3HAHUSA), AaHHbIX aHaMHe3a 3ab0/1eBaHuMA (pebEHOK C paHee ycTa-
HOB/IEHHbIM AMarHo3om BA, He MpuBepKeHHbIM K 6a3ncHON Tepa-
nuu), AaHHbIM NPOBEAEHHOW NabopaTopHONM (MOBbILLEHWE YPOBHS
Ig E 06LLEro) M UHCTPYMEHTAIbHOM ANArHOCTUKM (MO AaHHbIM PEHT-
reHorpaduM OpraHoB rpyaHOM KNETKM — YCUeHHbIN U aedopmupo-
BaHHbIV JIErOYHbINA PUCYHOK, KaNUANAPOCKONMA HOTTEBOTO /10XKa — W3-

Puc. 2 KomnblomepHasa KanunaapocKonuA: U3MeHEHHaA
«OpesosudHaAn» (hopMa Kanunapos, NnepusackynapHbIli omex. Ye.
x300

Fig. 2 Nailfold capillaroscopy shows arborescent capillaries and
perivascular edema (300x magnification)

Puc. 3 KomnblomepHas KanuaaapoCKoNUsA: U3MeHEeHUs omoesos
KanunnasapHo2o pycaa (a — apmepuasbHo2o omoena, b — 8eH03HO20
omadena). Ys. x500

Fig. 3 Nailfold capillaroscopy reveals alterations in the sections of the
MVB (a — arteriolar branch, b —venular branch) (500x magnification)

Puc. 1 PeHmeeHozpachus opeaHos epyoHoll Knemku:
NepubpPOHXUASbHbIE U3MEHEHUSA 8 MeOUQsTbHbIX 30HAX 060UX NB2KUX
Ha (hoHe ycuneHHo20, 0ehopMUPOBAHHO20 NB20YHO20 PUCYHKA

Fig. 1 Coronal chest X-ray. Peribronchial cuffing is in the medial zones
of both lungs, with an increased and deformed pulmonary pattern

e Chest X-ray of September 11, 2023: Peribronchial cuff-
ing is observed in the medial zones of both lungs, not-
ed against a background of increased and deformed
lung markings, as seen in Fig. 1.

Nailfold capillaroscopy results from September 15, 2023,
indicated capillary disorganization. There are observable mor-
phological changes in the capillaries, including arborescent cap-
illaries, edema in the perivascular zone, spasm of arterioles, and
engorgement of venules as seen in Fig. 2-4.

The child presented with dyspnea. A physical examination
revealed signs of hypoxia as indicated by pulse oximetry, as well
as wheezing and confusion. The child's medical history suggests
a prior diagnosis of BA and a lack of adherence to the prescribed
treatment. Reviewing laboratory findings showed elevated immu-
noglobulin levels. Additionally, a chest X-ray displayed increased

Puc. 4 KomnsromepHasa KanunaapocKonuA: nepusackynapHell omeéx
MmAzKux mraHed. Ya. x200

Fig. 4 Nailfold capillaroscopy reveals perivascular edema of soft tissues
(200x magnification)
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MeHEHHan MopdoNornsa cocyaos, NEPUBACKYNAPHBIN OTEK) y pebEHKa
yCTaHOBNeH AmarHo3: bpoHxmanbHas actma, atonuyeckas Gopma,
TAXENOe TeyeHue, HekoHTponupyemas, H Il creneHn. OcnoxHeHue:
acTMaTUYeCcKuin cTaTyc.
MpoBeaéHHas anddepeHLManbHas AnarHoctuka. bA Heobxoau-
MO AnddepeHLMpoBaTbL C NHEBMOHMEN (AaHHble aHamHe3a 3abone-
BaHWA U aHaMHe3a KMU3HM, OTCYTCTBUE UHOUABTPATUBHbIX USMEHEHWI
Mo AaHHbIM peHTreHorpadum opraHoB rpyAHOMN KNETKM, B BUOXMMUYE-
CKOM aHa/M3e KPoBM — OTCYTCTBME MOBbILIEHWA MAapPKEPOB BOCMae-
HuA (CPB B HOpMe), anneproamarHocT1Ka — NoBbilWeHWe YpoBHsA IgE B
KPOBW, laHHble KanUANAPOCKOMNUM, FAe BU3YaNU3UPOBAHbI USMEHEH-
Hble Kanuanapbl, ykasbisawowpe Ha OAA), 0b6CTPYKTUBHBIM BPOHXM-
TOM (AaHHble aHamHe3a 3ab0neBaHNUA, AUTENbHOCTb TeYEHUA), UH-
TEPCTULMANbHBIMU 3a60/1€BaHUAMM NETKUX (AaHHbIE KOMMbIOTEPHOM
ToMorpadum peHTreHorpadua opraHoOB rpyLHON KNETKK) U Ap.
[MpoBeaéHHOe NeveHue:
®  WHranALMOHHaA Tepanusa: unpatponus Gpomug, + dpeHoTe-
pon no 20 Kanenb (250 mkr + 500 mKr) 4 pasa B geHb (B
TeyeHue 21 aHs);

e [KC Tepanus: npeaHU30/0H M3 pacuéta 2 mMr/Kr/cyTku, B/8
KanenbHo (B TeueHue 7 fHeN);

e marHusa cynbdat 25% 8 m, B/B KanesbHO (04HOKPATHO);

e 3ydUNAMH 13 pacyéta 3 mMr/Kr B 4 npuéma, B/B MeaIeHHO
(B TeueHue 10 aHeN);

®  3HTepanbHoe KopmaeHue no 240,0 mn Kaxaple 3 yaca (B
TeyeHue 17 aHen);

*  WHOY3MOHHAA Tepanua c6anaHCMPOBAHHBIMKU KPUCTANIO-
MAHBIMX PACcTBOPAaMM, KOPPEKLMA 3NEKTPONUTHBIX Hapy-
WweHwni (B TeyeHme 14 gHelt);

®  WHTPanyNbMOHa/IbHaA MEPKYCCUOHHAA BEHTUAALMA (B Te-

yeHue 14 aHen).

Beuay Taxénoro oboctpeHuss BA ¢ acTMaTUYECKMM CTaTyCOM,
L/MTENbHBIM HAaXOXAEHUEM Ha UCKYCCTBEHHOMW BEHTUAALMUM NETKUX
(B TeyeHue 14 paHel), peBEHKY C LENbIO UCKNOYEHWA OCNONKHEHUI
nposefieHa KOMMNbloTepHan Tomorpadus opraHoOB rpyaHOW KNEeTKU OT
20.09.2023 r.: onpeaenaoTca nepubpoHXMaabHbIe YHaCTKM, ovary UH-
bunbTpaLMK ¢ TEHAEHUMEW K CIUAHMIO, YY4aCcTOK KOHCoMAALmm B S6
CNeBa, y4acTok cybnnespanbHoi KoHconnaaumm B S10 Takxke cnesa.

and deformed lung markings, while nail-fold capillaroscopy indi-
cated altered vascular morphology and perivascular edema. The
child was diagnosed with status asthmaticus, with stage 3 respi-
ratory failure.

Differential diagnosis. BA must be differentiated from pneu-
monia by considering past medical and social history, a normal
chest x-ray with no infiltrates, and normal inflammatory marker
levels such as C-reactive protein. Allergy blood tests may reveal
increased levels of IgE. Additionally, nailfold capillaroscopy can vi-
sualize altered capillaries, providing valuable insights into SHOA.
Other conditions to differentiate include chronic bronchitis,
which can be assessed through a past medical history, as well as
interstitial lung diseases, which require evaluation using comput-
ed tomography and a chest X-ray.

Treatment summary:

e Inhalation therapy: ipratropium bromide and fenoterol,

20 drops (250 mcg + 500 mcg) inhalation solution given
four times a day for 21 days.

e  GCs: A dose of prednisolone at 2 mg/kg/day was given
as a continuous IV infusion for 7 days.

e Magnesium sulfate: A single IV infusion of 2 g (8 mL of
the diluted 25% magnesium sulfate solution)

e Aminophylline: Administered at 3 mg/kg in four slow IV
injections over 10 days.

e Tube feeding (TF): Was given at 240 ml every 3 hours
for 17 days.

e  Fluid resuscitation: Balanced crystalloid solutions were
administered to correct electrolyte imbalances over 14
days.

e Intrapulmonary percussive ventilation was used for 14
days to facilitate airway clearance and improve venti-
lation.

Due to a SBA exacerbation that developed into status asth-
maticus and prolonged mechanical ventilation (14 days), a chest
CT was performed on September 20, 2023, to rule out complica-
tions. The chest CT revealed peribronchial areas of consolidation,
parenchymal infiltrates that tend to merge, an area of consolida-
tion in the left S6 segment, and an area of subpleural consolida-

Puc. 5 KT opaaHo8 2pyOHOU KnemKu: y4acmok KoHconudayuu 8

S6 cnesa, y4acmok cybnnespasbHol KoHconudayuu 8 S10 make
cnesa, cmeHKU 6pOHX08 ymosiWieHsl, KApMUHQA «0epesa 8 NOYKAxX»
npeumyuwecmseHHo 8 6a3asbHbIX cesMeHmax ¢ 08yX CMopoH

Fig. 5 CT thorax scan reveals an area of consolidation in left S6, a
subpleural consolidation in left S10, thickened bronchial walls, and a
"tree in buds" pattern predominantly in the basal segments bilaterally
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Puc. 6 KT op2aHo8 2pyOHOU KnemKu: CmeHKU BpOoHX08 ymosnujeHs,
KapmuHa «0epesa 8 NOYKAxX» NPeumMyuecmaeHHo 8 6a3asbHbIX
cezmeHmax ¢ 08yX CMOPOH, NPU3HAKU 2UN0BEHMUAAYUU cpedHell
donu

Fig. 6 CT thorax scan reveals an area of consolidation in left S6, a
subpleural consolidation in left S10, thickened bronchial walls, and a
"tree in buds" pattern predominantly in the basal segments bilaterally,
and signs of right middle lobe collapse
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CTeHKM BPOHXOB YTOALLEHbI, KAPTUHA «AepPeBa B NMOYKax» NpeumylLLe-
CTBEHHO B 6a3a/IbHbIX CErMEHTaX C fBYX CTOPOH. Mp13HaKM rMnoBeH-
TMAALMK cpeaHeit gonm (puc. 5-7).

Pesynbratbl neyenna. Ha ¢oHe NpoBOAUMON KOMMAEKCHOW Te-
panuu cocTosiHMe pebEHKa yNyyLLInAOCh:

®  CMAMYUAMCL NapameTpbl BeHTuAALMK, 24.09.2023 r. pebé-

HOK nepeBeAEH Ha JONONHUTENbHYIO AOTALMIO KUCI0POAA
Yyepes ANLEBYI0 MAcKy CO CKOPOCTbIO 3 INTPA B MUHYTY, C
26.09.2023 r. HaxoAMACA HA CAMOCTOATENIbHOM AblXaHWK;

. KOC kposu ot 16.09.2023: pH — 7,3; pCO: — 42,1 mm Hg;

pO2— 70,4 mm Hg; BE — 2,5 mmonb/n.

28.09.2023 r. pebEHOK NepeBesEH B NybMOHO0TMYeCKoe oTae-
Nexue. Mpyn NOCTYNNEHWUU B OTAENEHWE — COCTOAHME CPeSHel CTeNneHu
TAXecTH. Koxa — 61eaH0-p030Bas, YMCTas, YMEPEHHOW BAAXKHOCTH,
6e3 akpoLpaHosa. [bixaHue camocToaTenbHoe, caTypauusa — 96-97%.
MMpwv nepKyccnm NErKMX — ACHbIN NEFOYHbIN 3BYK; NPU ayCKyAbTaLUM — B
NETKUX AbIxaHWe NPOBOANAOCH BO BCE OTAEbI, BbICNYLWMBANNCD €AM-
HUYHbIE CyXue CBUCTALLME XPUMbI C ABYX CTOPOH NPU GOPCHPOBAHHOM
Bblgoxe. Kawns, ogpiwkun HeT. YCC 102 yaapos B MuHyTY. CO CTOPOHbI
[PYrUX CUCTEM W OPraHOB NaTONOMUIA HE OTMEYanoCh.

33 BpeMA HaxOXAeHus B OTAeNeHUM Ha ¢doHe NpoBOAMMON
MeZIMKaMEHTO3HOM Tepanuu cocTosHne pebéHKa C MONOKUTENbHOM
JVHAMUKOM:

®  KAMHWYECKME MPOABAEHUA BPOHXMANbHON OBCTPYKLMM U

[bIXaTeNbHOM HeO0CTaTOUHOCTH KYNUPOBaHbI;

e KOC KpoBM KOMNEHCMPOBAHO, B AMHAMWKE rMnepKanHum

60n1ee He 0TMEYanoch.

24.10.2023 pebEHOK ObiN BbINMUCAH AOMON B YA0BNETBOPUTENb-
HOM COCTOSIHUM C PEKOMEHJALMAMM NpoBeAeHNs basuncHoM Tepanum
BA (6yneconna/dopmotepon 160 mKr/4,5 MKr no 2 Ao3bl 2 pasa B
[eHb Yepes cneiicep, TMOTpoONua 6pomua 2,5 MKr/ao3a no 2 gosbi 1
pa3 B ZieHb), Oblla peKOMEHA0BaHA UHWULMALMA TEHHO-UHKEHEPHOW
6uonornyeckoii Tepanum BA.

KoHTpo/ibHble noceleHuns. Mocae BbIMUCKKN COCTOAHME MaNbyu-
Ka 0CTaBanoCh YA0BNETBOPUTENbHbIM. PEOEHOK NONyYaeT peryaspHo
reHHO-UHXEHEPHYH broNorMyeckyto Tepanuto bA, 6asncHyto Hrans-
LIMOHHYIO Tepanutio.

[MoBTOpPHbIE AMArHOCTUYECKMEe UccnefoBaHMA. Ha nnaHoBom
npuéme 4yepes 6 mecaues Ha ¢oHe perynspHor 6asnUCHOM W reH-
HO-MH}KeHepHOW bronorvyeckoi Tepanumn Gbiia NpoBeseHa Kanw-
NAPOCKOMNMUA HOITEBOrO /I0XKa B AMHAMMKE, NO pe3ysibTaTaM KOTOpPOM
OTMEYeHO OTCYTCTBME NEPUBACKYNAPHOTO OTEKA, YMeHbLUeHne cnas-
Ma apTepurabHOMN YacTW KanuANAPOB, CHUNKEHME KOMYeCTBa U3BUTO-
CTM1 COCYZI0B Ha eAuHULY nowaau, bonee npsamoe mopdonornieckoe
CTPOEHMe KanunnsapHoro pycna (puc. 8).

[ ——

Puc. 7 KT opaaHos 2pydHoU Kaemku: cmeHKU 6poHX08 ymosuetsl,
KapmuHa «0epesa 8 NOYKAaxX» NPeuMyuecmeeHHo 8 6a3asbHbIX
ceameHmax ¢ 08yx CmMopoH

Fig. 7 CT thorax scan reveals thickened bronchial walls and a "tree in
buds" pattern predominantly in the basal segments bilaterally

tion in the left S10 segment. The bronchial walls exhibited thick-
ening, with a tree-in-bud appearance, predominantly in the basal
segments bilaterally. Signs of right middle lobe collapse were also
noted, as seen in Fig. 5-7.

Treatment outcomes: After comprehensive therapy, the
child's condition showed significant improvement:

e Timeline of respiratory support: As of September 24,
2023, the child was transitioned to additional oxygen
supplementation through a face mask at a rate of 3 li-
ters per minute. By September 26, 2023, the child was
able to breathe independently.

e Arterial blood gas of September 16, 2023: pH — 7.3;
pCO2 — 42.1 mm Hg; pO2 — 70.4 mm Hg; BE — 2.5
mmol/L.

On September 28, 2023, the child was admitted to the pul-
monology department. Upon arrival, the child was in moderate
distress. The skin was a pale pink, clear, moderately moist, and
there were no signs of acrocyanosis. Breathing was independent
with an oxygen saturation of 96-97%. Percussion of the chest re-
vealed normal resonance throughout all lung fields, and on aus-
cultation, vesicular breath sounds were heard across the different
lung fields, along with isolated bilateral forced expiratory wheez-
ing. There was no cough or shortness of breath, and the heart
rate was 102 beats per minute. No abnormalities were noted in
any other systems or organs.

During the child's hospital stay, there was noticeable im-
provement due to drug therapy:

e Clinical manifestations of bronchial obstruction and re-

spiratory failure were alleviated;

e  The acid-base imbalance abnormalities were compen-
sated, and hypercapnia was no longer observed.

On October 24, 2023, the child was discharged home in sat-

isfactory condition. Recommendations for maintenance therapy
for BA included 160/4.5 mcg budesonide/formoterol (given as

Puc. 8 KoHMPosbHAA KOMNBLIOMEPHAA KaNUAAAPOCKONUA: omcymcmaue
nepusackynapHO20 OMEKA, yMeHbUWeHUe Cha3ma apmepuarsHol yacmu
Kanunnapos, CHUMeHuUe Koauyecmaa usgumocmu cocyoos Ha eOuHuly
naowadu, bonee npamoe Mopgono2udecKoe cmpoeHue KanunaapHo20
pycna. Ye. x200

Fig. 8 Follow-up nailfold capillaroscopy reveals no perivascular edema, a
reduction in arteriolar spasm, decreased vascular tortuosity per unit area,
and an improved morphological structure of the MVB (200x magnification)
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Puc. 9 JuHamuKa KnuHu4Yeckux nposeneHull u 06vém nposodumoli
mepanuu y nayueHma 12 nem ¢ duazHo3om: bpoHxuansHaa acmma,
amonuyYeckas oopma, MAxénoe meyeHue, HEKOHMPOAUPYEMAS,
JIH Il cmeneHru, 0c10HEHHAA acmmamu4yeckum cmamycom Ha
ambynamopHoM amane u 80 8peMs 20CNUManu3ayuu

OBCYXOEHUE

YcTaHoBNeHMe auarHosa BA y geTtell MMeeT CNOXKHOCTH, 0by-
CNOB/IEHHbIE AHATOMO-GU3MONOTUYECKUMIU OCOBEHHOCTAMM ApIXa-
TENbHOW M UMMYHHOM CUCTEM, @ TaKXKe MHOXECTBOM «MaCOK», CKpbl-
BalOLLMMUCA NoA 3TMM 3aboneBaHneM, 0COBeHHO y AeTelt paHHero
BO3pacTa (Hanpumep, PEKKYPEHTHOE TeyeHne 06CTPYKTUBHOTO BPOH-
XWTa, YyacTble MHEBMOHUM U T.4.) [28]. He caydaiiHo, B MexayHapoa-
HOM cornacutensHom aokymeHte GINA-2024 pasaen o BA getckoro
BO3pacTa CrnpaBesMBO MomelléH B pybpuke «Cnyyau, ocobeHHO
TPYAHble AN ANarHoCTURM» [29].

[na AMarHoCTMKM BA mpuMmeHseTca Komnaekc nabopaTopHbIX
N MHCTPYMEHTA/IbHbIX METOAOB. B KAMHMYECKOM C/lydae Mbl BUAUM
MCNONb30BaHME TaKMX NabopPaTOPHbIX METOAOB KaK: KAMHUYECKUi
aHa/IM3 KPOBW, NO3BONAIOLLMIA BbIABUTL 303MHOUAMIO (ABAAIOLLENCA
MapKEpPoM aTonuyeckoi bA); anneprogmarHocTvika (nosblweHKe 06-
wiero IgE —oaHOro M3 MapKEPOB aToONMM); Uccnef0BaHWE KUCIOTHO-OC-
HOBHOTO COCTOSHMA (C LLe/Ibi0 ONpeaeneHms TaKTUKK PecrnmpaTopHoii
noafep KM 1 3GPEKTUBHOCTU NPOBOAMMON BPOHXONUTUYECKOW Te-
panuu); nccnefoBaHmMe BUOXMMMYECKOrO aHan3a KPoBM — MapKEpbI
Bocnanenuns (CPb — pfa WCKAOYEHWS BTOPUYHBIX BaKTepuasbHbIX
OC/IOKHEHUI), @ TaKKe MUccaefoBaHMe TPaHCAaMMHA3 M NokasaTenen
a30TuCTOro obmeHa (419 onpesAeneHns BTOPUYHbBIX OCNOXKHEHUN Ha
boHe TAKENOro TedeHMn BA MM BbISBAEHUA CONYTCTBYHOLWMX 3ab0e-
BaHUA).

/13 MHCTPYMEHTasIbHbIX METOA0B AMArHOCTUKM peHTreHorpadus
1 KT opraHoB rpyaHoi KNeTku nomoratot B gnddepeHumanbHomn aum-
arHOCTUKE UHPUABTPATUBHbBIX USMEHEHUI NMPKU MHEBMOHMSAX, @ TaKKe
NO3BO/AIOT BbIABUTb BPOHXO03KTA3bl, ABNAIOWMECA OCNONKHEHWUAMMU
npu AIMTENbHOM TAXENOM HEKOHTpOMpyeMom TeueHun BA. Beuay
TAMENOro coctosaHua pebéHka B OPWUT, HaxoAmBLUErocs Ha MCKyC-
CTBEHHOMN BEHTUAALMM NETKUX, uccnegoBaHue GyHKLMU BHELLHErO
[bIXaHWA (CMTMPOMETPUA) He NPeACTaBAANOCh BO3MOXKHbBIM. MauueH-
Ty NPOBOAMNACh KOMMbIOTEPHAA KaNUANAPOCKOMNMA HOTTEBOTO /10XKa,
BbIABMBLUIAA M3MEeHEHHble POPMbI KanMANAPOB U OTEK NepUBaCcKynAp-
HOW 30HblI, ABNAIOLLMECS CNEACTBUEM ANNTENbHOMN TMNOKCUM NPU BO3-
HUKatoLLEeN BPOHXMANBbHON 0BCTPYKLMM.

06LLenpU3HAHHbIM ABAAETCA MHEHME, YTO OOCTPYKTUBHbIE Ha-
pyweHus y 60abHbIX BA CONPOBOXAAIOTCA KAPTUHOM HapacTatoLmx
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Fig. 9 Summary of presentation and therapy coverage in a 12-year-old
patient diagnosed with severe, uncontrolled atopic bronchial asthma,
which developed into status asthmaticus with stage 3 respiratory
failure at both the outpatient stage and during hospitalization

two inhalations twice daily) and 2.5 mcg tiotropium given as two
puffs from the inhaler once daily. Monoclonal antibody therapy
for BA was also recommended.

Follow-up visits: After discharge, the boy's condition re-
mained stable. He regularly receives monoclonal antibody ther-
apy in addition to standard maintenance inhalers. At a scheduled
appointment six months later, nailfold capillaroscopy was per-
formed while the child was receiving monoclonal antibody ther-
apy in addition to standard maintenance treatment. The results
showed no perivascular edema, decreased spasm of the arteri-
oles, reduced vascular tortuosity per unit area, and an improved
morphological structure of the MVB (Fig. 8).

DISCUSSION

Diagnosing asthma in children can be challenging because
of the unique anatomical and physiological characteristics of their
respiratory and immune systems. Additionally, asthma can pres-
ent in various forms, especially in young children, such as recur-
rent obstructive bronchitis and frequent pneumonia [28]. It is not
surprising that the international consensus document GINA-2024
correctly categorizes the section on childhood asthma under
"Cases particularly difficult to diagnose" [29].

Diagnosing asthma involves using a combination of labora-
tory and functional tests. Clinically, laboratory tests may include
a CBC, which can detect eosinophilia, a marker of atopic asthma.
Allergy tests are also performed, such as measuring total IgE lev-
els, which indicate atopy. Assessments of acid-base balance, typi-
cally through an arterial blood gas analysis, are critical for guiding
respiratory support and evaluating the efficacy of bronchodilator
therapy. Additionally, evaluation of inflammation markers, like
C-reactive protein, is conducted to rule out secondary bacterial
infections. Other tests may examine transaminases and nitrogen
metabolism to identify complications or comorbidities.

Chest X-rays and CT scans can help distinguish between
the infiltrative changes seen in pneumonia and bronchiectasis, a
complication that can develop from severe, prolonged, and un-
controlled asthma. In situations where a patient, such as a child
in the ICU, needs mechanical ventilation, traditional pulmonary
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MOPGODYHKLMOHANBHBIX M3MEHEHUI NETOYHBIX KNETOUHbIX CTPYKTYP
W ycyrybneHvem HapyleHui 3GGeKTUBHOCTH MX GYHKLMOHUPOBAHUA
Ha BCEX YPOBHAX PECNMPATOPHOTO TPaKTa, BKAOYas NEroYHy0 napeH-
xumy U cocyabl [30]. Mpu 3ToM YETKO NPOCIEKMBAIOTCA ABHO Bbipa-
YKEHHble NPOLEecchl Ae3VHTErpaLmMmn BEHTUAALMN U NEFOYHOMO Kpo-
BOTOKA C HapacTaHWem KOMMIeKca reMoAMHAMUYECKUX PacCTPOCTB
Masioro Kpyra KpoBoobpalleHus, B MEPBY oyepesb, CO CTOPOHbI
MUKPOLIMPKYNATOPHOWM CUCTEMbI, MPU 3HAYUTENbHOM NepeHanpa-
YKEHWUU KapAmanbHbIX U PECNUPATOPHbIX MeXaHW3MOB ra3oobmeHa B
NErkux. MUKPOLMPKYNATOPHbIE U3MEHEHWA COCYAUCTOrO reHes3a fAB-
NATCA KPUTUYECKMMU daKTopamu NaToGU3MONOTUYECKMUX HapyLue-
HWii y 60/1bHBIX BA [31, 32]. 3TM daKTOM NOAYEPKMBAETCA BAKHOCTb
NpoBeLeHMA KanUANAPOCKONUM U MOUCK PaHHUX NPU3HAKOB afanTu-
POBAHHOCTM reMOAMHAMMKM Ha MUKPOLIMPKYNIATOPHOM YPOBHE K Ha-
YaNbHbIM U3MEHEHUAM BPOHXMANbHON NPOXOAMMOCTU B Ha4a/IbHOM
CTagum pas3euTHA BA 1 B HauaNbHOW CTagum obocTpeHus bA, a TakKe
nposefieHWe KanuanfapoCKONUM, Kak BCMOMOraTesbHOro0 MeToda B
YCNIOBMAX peaHUMaLMN U MHTEHCUBHOW Tepanumn A1A NaLMeHToB, Ha-
XOAALLMXCA B TAXKEIOM COCTOAHUM, B TOM YMCIE U ANA NANINATUBHBIX
60/bHbIX.

OTMeYeHo, UYTO COCTOAHWE MMUKPOLMPKYAATOPHOTO pycaa npu
BA 3HauWTeNbHO OT/IMYAETCA B aKTUBHYHO da3y 3aboneBaHus U B pe-
MUCCUIO, YTO XapaKTepu3yeTca WM3MEHeHWeM, B MepByl0 oyepesb,
bopMmbI M U3BUTOCTY KanuanAapos (B dasy pemuccun), apTepuono-se-
HyNApHOro KoadduumeHTa (B ocTpyto dasy). Mo MHEHMIO UccneaoBa-
Tenew, BbIABNEHHbIE HAPYLIEHWNA apPXUTEKTOHUKN MMUKPOCOCYAMUCTOMO
pycna, CBOWCTBEHHbIe OCTPOW hase annepruieckoro BOCManeHums, Mo-
ryT HabNloAATbCA Ha 3Tane JOKAMHUYECKUX NPOABNEHWI acTmbl [33,
34]. 370 MeeT BaXKHOE 3HaUYeHMWe KaK AN onpeaeneHus npeaukTo-
poB pa3BuTMA BA, Tak U ANA CBOEBPEMEHHOW AMArHOCTUKM U Havyana
HeMeAMKaMEHTO3HOW Tepanuu.

MUKPOLIMPKYNATOPHbIE M3MEHEHUA WUIPALOT K/KOYEBYIO PO/b B
natoreHese pa3sutua BA 1 nogaepKaHUM MUHUMAIBHOMO NepPCUCTU-
pytowero Bocnanenus [35]. BocnasutenbHble MeanaTopbl BbI3biBalOT
«MUKPOCOCYAUCTbIE YTEUKUY» C IKCCYZAALMel NAa3mMbl B AblxaTesbHble
nytn [36, 37]. OcTpble yTe4KM 6ENKOB NAa3Mbl Bbi3bIBAIOT YTO/LLEHNE
HaNONHEHHOMN M OTEYHOW CTEHKM AbIXaTe/bHbIX NyTel, a B pesy/ibraTte
— Cy)XeHue nx npocseTa. Kpome TOro, nn1asma NpoxXoAuT Yepes NoBPex-
[OEHHbIV BHYTpUCOCYAMCTbIMKU aKTOpamu 3NUTENUIA, aacopbupyetca
B NPOCBET AbIXaTe/bHbIX MyTei. Mn1a3meHHble aKccyaaunm NpUBOAAT
K HapyLUEHMIO LIeNIOCTHOCTM 3anuTenns, obpasys NopoYHbIA Kpyr, a ero
MPUCYTCTBME B MPOCBETE YMEHBLUAET KAMPeHC camsu [38]. Bmecte atu
3dPeKTbl CNocobCTBYHOT OBCTPYKLMM AbIXaTeNbHbIX NyTei [39].

AHrvioreHe3 ABNAETCA HEOTbEM/IEMbIM MPOLECCOM B Pa3BUTUM
annepruyeckoro BocnaneHus [40-42]. 310 cNOXKHaA M BbICOKOOPraHw-
30BaHHasA Cepus HECKO/bKUX CODbITUIA, B TOM uncie nponaudepaLmy,
MUrpaLmm, NpopacTaHusa 1 06pa3oBaHUA COCYAUCTbIX SHAOTENMANBHbIX
KNeToK [43]. M3BeCTHO TaK:Ke, YTO B MaToreHese passuTus bA BaXKHbIMU
3NeMeHTaMM AB/IAKOTCA PEMOAENNPOBAHME W rMNepBacKyapusaLma
B CTEHKe OPOHXOB, KOTOPbIE B COBOKYMHOCTW MPUBOAAT K YTO/LLEHMIO
CTEHKM AblxaTenbHbIX NyTei [44, 45]. BennumHa cocyamnctoro pemoge-
JIMPOBAHUA CTEHKM [bIXaTe/bHbIX NyTei BHOCUT CYLLECTBEHHDIA BKNAA,
B UX TMMNEPYYBCTBUTENbHOCTb, XapaKTepHyto 415 BA [46].

MHdopmmpoBaHHoe cornacue. MaLmneHT 1 ero 3akoHHble npes-
CTaBUTENN fanu cBOE MHOOPMUPOBAHHOE cornacMe Ha 0bpaboTky
CBOWX NEPCOHaNbHbIX JaHHbIX.

3AKNIOYEHUE

Takum 06pa3om, NPOaHaIM3UPOBAHHbBIE PEe3yNbTaTbl CBUAETE b-
CTBYHOT O CYLLECTBEHHOI POIN CUCTEMbI MUKPOLWMPKYIALMM B NaTore-

function tests like spirometry may not be practical. Instead,
computerized nailfold capillaroscopy can be performed, reveal-
ing abnormal capillary shapes and perivascular edema — find-
ings that are consistent with prolonged hypoxia and bronchial
obstruction.

It is well-established that obstructive disorders in asthma
patients involve progressive morphological and functional chang-
es in the pulmonary cellular structures, a process known as air-
way remodeling. These changes, driven by chronic inflammation
and repeated injury, lead to a decline in function throughout the
respiratory tract, including the airways, lung parenchyma, and
blood vessels [30]. At the same time, ventilation/perfusion mis-
match is present along with complex hemodynamic disturbanc-
es in the pulmonary microcirculation, particularly affecting the
microcirculatory system. These changes strain the cardiac and
respiratory systems and disrupt gas exchange. Alterations in the
MVB are critical factors in the pathophysiology of asthma [31,
32]. This observation highlights the importance of capillaroscopy
for detecting early MVB hemodynamic changes, since these MVB
changes often precede obvious clinical symptoms and lung func-
tion decline. Capillaroscopy can also serve as an auxiliary method
during resuscitation and intensive care for critically ill or palliative
patients.

It has been observed that the condition of the MVB in asth-
ma differs significantly between active phases and remission.
While active inflammation causes prominent changes in the arte-
riole-venule ratio and vascular permeability, remission is charac-
terized by persistent, subtler abnormalities, such as altered cap-
illary shape and tortuosity. Studies suggest that the disturbances
in MVB seen in the acute phase of allergic inflammation can be
detected even at preclinical stages of asthma [33, 34]. This find-
ing is crucial for identifying predictors of asthma development,
enabling early diagnosis and the initiation of non-pharmacologi-
cal therapies.

MVB alterations play a key role in the pathogenesis of bron-
chial asthma and the persistence of low-grade inflammation
[35]. Inflammatory mediators cause microvascular leaks leading
to plasma exudation into the airways [36, 37]. This plasma leak-
age causes edema and thickening of the airway wall, thereby
narrowing its lumens. Furthermore, plasma exudates may cross
the mucosal lining under the influence of intravascular factors,
depositing into the airway lumen. These exudates further disrupt
epithelial integrity, creating a vicious cycle, and their accumula-
tion impedes mucus clearance [38]. Consequently, it contributes
to airway obstruction [39].

Angiogenesis — formation of new blood vessels — is a vital
part of allergic inflammation [40-42]. It involves complex process-
es, such as cell proliferation, migration, sprouting, and the devel-
opment of new vascular endothelial cells [43]. Airway remodeling
and angiogenesis of the bronchial wall are key aspects of asthma
pathogenesis and are responsible for thickening of the airway
walls [44, 45]. The vascular remodeling significantly contributes
to the hyperresponsiveness characteristic of asthma [46].

Informed consent has been obtained. The patient and his le-
gal representatives have agreed to the processing of his personal
data.

CONCLUSION

The analyzed results highlight the significant role of the mi-
crocirculation in the pathogenesis and development of allergic

785



Khurgaeva AE et al Severe uncontrolled bronchial asthma

AVICENNA BULLETIN
Vol 27  No 3 % 2025

He3e TeYeHWs, PasBUTUA annepruyeckmx 3abonesaHuii pecnupatop-
HOTO TPaKTa, B TOM yncsie BA. O4HaKO HEOAHO3HAYHOCTb MMEHOLLMXCA
B Hay4YHOW NUTepaType AaHHbIX TPEOYET AaNbHENLWMX UCCNef0BaHWNI
MUKPOLMPKYAATOPHBIX M3MEHEHUIA MO WU3Yy4YEHUIO 3aKOHOMEPHOCTEN
COXpaHeHUs WAWU MOTepy afeKBAaTHOCTU PEAKTMBHOCTU NEr0YHOro
MWKPOLIMPKYNATOPHOO Pycna, Kak OAHOTO U3 OCHOBHbIX 3BEHbEB ra-
3006MeHa B OTBET Ha ABHbIE UM CKPLITO NPOTEKAOLLME UBMEHEHMA
6pPOHXMaNbHOM MPOXOAMMOCTU Ha Pa3aMUHbIX 3Tanax GopMUpPOBaHUA
BA, a npuBeAEHHbIN KNMHUYECKUI MTPUMEP ABNAETCA AEMOHCTpaumen
MPOrHOCTUYECKMX BO3MOXKHOCTEN METOZA KOMMbIOTEPHOMN Kanwuns-
POCKOMUM HOITEBOTO /I0XKA Y AeTEN.

BblisiBNIEHHbIE M3MEHEHUA B MUKPOLIMPKYIATOPHOM pyc/ie COoT-
BETCTBYIOT Haya/IbHbIM NPKU3HAKaM PEMOLENNPOBAHUA COCYAMCTOrO
pycna, KoTopoe NposABAAeTCA B BUAE U3MEHEHUA GOpMbl U Konue-
CTBEHHOM TpaHchopMaLMM Kanuanapos. U MMeHHO onpeseneHue
COCTOAHMA KanWAAAPHOrO pycna B Nepuos 0boCTPeHWA 1 pemmnccum
MNO3BO/IAET OLEHWUTb CTEMNEHb BbIPAXKEHHOCTU MUKPOLMPKYIATOPHbIX
U3MEHEHWIA U OMPEAENUTb UX KOMMEHCATOPHbIE BO3MOXKHOCTU. [Mpu
OTCYTCTBUM BbIPaXKEHHbIX TEMOANHAMMYECKUX U3MEHEHWI B KaTam-
HECTUYECKOM HabNOAEHUM Y MALMEHTA BEPUOULIMPYETCA UCTOLLEHNE
KOMMEHCATOPHbIX BO3MOXKHOCTEM, YTO MOKET BbITb LOMNONHUTENbHBIM
KpuTepuem a1a GopmMMpPOBaHUA UHAMBUAYANBHOTO N1aHa NPoGUNaK-
TUKM U1 TEPANUM Y KOHKPETHOTO NaLyeHTa.

respiratory diseases, including asthma. However, the conflicting
data in the scientific literature warrant further research into mi-
crocirculatory changes. This research is essential to understand
how pulmonary microcirculatory reactivity is maintained or lost
in response to noticeable or subtle changes in bronchial patency
at various stages of asthma progression. The clinical example pre-
sented illustrates the prognostic potential of computerized nail-
fold capillaroscopy in children.

The observed changes in the MVB correspond to the initial
signs of vascular remodeling, which are characterized by alter-
ations in the shape and quantitative transformation of capillaries.
Assessing the state of the MVB during periods of exacerbation
and remission allows for the evaluation of the severity of micro-
circulatory changes and their compensatory capacity. If no sig-
nificant hemodynamic changes are observed during follow-up, it
may indicate that the patient's compensatory capacity is deplet-
ed. These findings can serve as a crucial criterion for assessment
and help develop a personalized prevention and treatment plan
tailored to each patient.
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