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IIEPCOHA AM3NPOBAHHASI MEAUITVIHA BPOHXVIA 1bHOM ACTMBL:
KOHLEITIWS M ITEPCITEKTVBbBI

P.M. ®AV3VAAVHA, B.B. BUKTOPOB, P.P. TA®YPOBA

Kadeapa dakyabTeTckoii neauarpun ¢ Kypcamu reAuaTpuy, HEOHaTOAOIUU U CUMY ASALMOHHBIM HeHTpoM VIATIO, Bamkupcknit rocyapCTBeHHbI MeAULIMH-
ckui1 ynusepcnret, Y da, Poccniickas Peaepariyst

BpoHxuanbHan actma (BA) Ha cerogHALWHUIA AeHb ABNAETCA MOobanbHOW MEANLMHCKON U COLMaNbHO-3KOHOMUYECKOW Npobaemoit B cucteme 3apa-
BOOXPaHEHMUs, TaK KaK, MaHUDECTMPYA B ETCKOM BO3pacTe, NaTONOTUA COXPAHAETCA Ha NPOTAMKEHWUU BCEM KM3HW MALMEHTa C XapaKTePHbIM Bapu-
abenbHbIM TeYeHVeMm (Nepuos PEMUCCUU CMEHAET Nepuog 060CTPEHUA) U BbIPAXKEHHBIMM CUMNTOMaMK 3aboneBaHusA. B COOTBETCTBUM C AaHHbIMU
3NUAEMMONOTUYECKMUX UCCNEOBaHMI BA 3aHMMaET Beaylee MeCTo Cpefy XPOHUYECKOK NaToNOrMKU OPraHoB AbIXaTeNbHON CUCTEMbI HEMHGEKLMOH-
HOI 3TMONIOTUM, PACMPOCTPAHEHHOCTb KOTOPOIA eXKerogHo PacTéT. B cTaTbe NpeacTaBAeH aHaIMTUYECKMI 0630p OTeUECTBEHHOM U 3apybexxHoMN uTe-
paTypbl 0 BO3MOXKHOCTAX NPUMEHEHUA KOHLENLUM NEPCOHANN3UPOBAHHON MeaWLMHbI (MTM) B TPaKTUYECKOM 3,paBOOXPAHEHUM B FPYNNe COLManbHO
3HAYMMbIX MYNbTUAKTOPUANbHBIX 3a60NeBaHUi, K KOTOPbIM OTHOCAT M BA. Ucnonb3osaHue MM y naumeHToB ¢ BA AaéT BO3MOXKHOCTb BbIfBAEHUA
NaToNOrMM eLwé Ha 3Tanax eé JOKIMHUYECKUX NMPOSABIEHWI M NPOTHO3MPOBAHUS, YTO NO3BONUT CTabUIN3MPOBATL NOKA3aTeNn 33601eBaEMOCTH, CHU-
3UTb YPOBEHb CMEPTHOCTU U MHBANMAHOCTU HACENEHUA, COKPATUTL PAcXolpl Ha Tepanuio, peabuanTaLmio NaLMeHTOB yiKe MeloLWmnX 3abonesaHve,
NOBbICUTb alaNTaLMOHHbIE BO3MOXKHOCTU BOBHOTO € YY4ETOM €70 MHAMBUAYANbHBIX 0COBEHHOCTEW NOA BAUAHUEM BHELUHECPEAO0BbIX U PErMOHaNb-
HbIX GaKTOPOB.
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Bronchial asthma (BA) is today a global medical and socio-economic issue in the health care system. Manifesting in childhood, the disease persists
throughout the patient’s life, characterised by a variable clinical course. The periods of remission are combined with the periods of exacerbation
and a wide range of symptoms ranging from mild symptoms to severe illness. Following the data of epidemiological studies, BA occupies a leading
place among the chronic disorders of the lungs of non-infectious aetiology with increasing the annual prevalence trend. The article presents a
literature review on the prospects for a personalised medicine (PM) approach for the group of socially significant, multifactorial diseases, including BA.
Implementing PM for asthma patients makes it possible to diagnose and predict the disease even at the preclinical stage. This will reduce mortality,
morbidity and disability rates, cut the costs of treatment and rehabilitation of symptomatic patients, and increase the patient’s adaptive capabilities,
coping with outdoor environmental and local factors.
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Ha cerogHAWHUIA AeHb OOHUM U3 K/IOYEBLIX MPUHLMMOB, Ha
KOTOPOM MOCTPOEHA AEeATENIbHOCTb CMELMaaUCTOB PasnnyHbiX 0bna-
cTel MeanLMHbI NpK paboTe ¢ NaLMeHTOM, ABNAETCA UCMO/Ib30BaHUE
TaK Ha3blBAaeMOW KOHLIENUMU NepcoHaNn3MpoBaHHOMN (nepcoHnou-
LIMPOBAHHON MW MPELM3NOHHON) MeaWLMHbI. Maea nepcoHanusa-
LMK 3apoamnach eLé Ha 3ape CTaHOBIEHUA U PA3BUTUA MEeLULMHDI.
BpaunM aHTUYHOrO BPEMEHM 4acTo 3a4aBajuCb BOMPOCOM, MOYEMY
npy OLHOM M TOM e TeYeHUM NaTONI0rMYECcKoro npouecca Ans of-
HMX NaLMeHTOB NogobpaHHan MMM Tepanua ABAANAC 3PPEKTUBHONM,
a ana apyrvx HeadPeKTMBHOMN. TaK, ApEBHErpPeYecKuin BpaY, OAWH U3
OCHOBOMO/IOXXHUKOB MeAMLMHBI, TMNNOKpaT elwé B V Beke 40 H.3. B
CBOVIX TPyAax NOAYEPKMBAN BbICOKYH 3HAYMMOCTb NEPCOHANMU3aLUM
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Today, one of the fundamental principles of practical health-
care is applying the concepts of personalised (or precision) medi-
cine. The idea of personalisation was born at the dawn of medical
science. Doctors of ancient times often wondered why the ther-
apy they selected was effective for some patients and ineffective
for others with the same disease course. Thus, a Greek physician
of the Age of Pericles (Classical Greece), the father of modern
medicine, Hippocrates, back in the 5™ century BC. in his writings,
emphasised the great importance of personalisation when treat-
ing a patient. Back then, he argued that: “It is necessary to give
different medicines to different patients; what is good for one
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npu paboTe ¢ NaLMeHTOM. Y3Ke Tora OH yTBEPKAAN O TOM, yTo: «He-
06X0MMO A,aBaTb PasHble IEKAPCTBA PasHbIM NaLMEHTaM; TO, YTO XO-
POLLO AN1A OfHOTO, MOXKET He BbITb NONE3HBIM A8 APYroro...» VIMeH-
Ho unnokpat Bnepsble chpopmynnposan npuHumn: «Medice, cura
aegrotum, sed non morbumy», 4To B NepeBoAe C NATUHCKOrO, 3BYUMT,
Kak «Bpay, neun 601bHOrO, a He 60/1€3HbY. 3HaUEHUE 3TOrO BbICKa3bl-
BaHWA aKTyasbHO 1 B HacToALlee Bpema [1].

3apOoaMBLLAACA MbIC/Ib BEJIMKOTO aHTUYHOTO YY4EHOro noaaep-
KMBafacb Ha BCEX MOCNEAYIOLMX 3Tanax CTAHOBNEHWUA MELMULMHbI.
B Hauane XIX BeKa 0auH M3 OCHOBaTeNEel PYCCKOW TepaneBTUYECKO
WKoAbl M NpodUNAKTUYECKON MeauuMHbl MaTsei flkosnesuy My-
apos (1776-1831) B cBOMX pyKOMMCAX NpU3blBaa Bpayeit npu pabote
¢ 60/1bHBIMU MUHUMU3MPOBATL UK UCKIKOYUTL UCMONb30BAHUE py-
TUHHBIX U WaBAOHHBIX MPUHLMNOB. [/19 Hero 6bin BaXKeH UHAMBUAY-
a/IM3MPOBAHHbBIN MOAXOA B BEAEHUM MALMEHTOB C HEOOXOAMMOCTbIO
y4€Ta MX 0COBEHHOCTEN TaKMX, KaK Mo, BO3pacT, NpodeccMoHanbHas
DEeATENbHOCTb, KOHCTUTYLMOHAAbHAA 0cobeHHOCTb U Ap. «OaHo fe-
YeHMEe MPUIMYHO MYKYMHAM, @ APYroe KEHLLMHaM, KOTopble 4yB-
cTBUTE/IbHEE U Clabee NepBblIX...04HO iedeHne NoTpebHO MaajeHLy,
Lpyroe my:Ky, Apyroe cTapLly; O4HO AeBULE, ApYroe maTtepu, TpeTbe
KEHLLMHE NPEKNOHHBIX IET. Kaxkapiit 601bHOI MO pPasnnumio CioxKe-
HUA TpebyeT 0coboro neyeHus, xota 60Ne3Hb OAHA U Ta XKe» — nu-
can oH. M.Al. MyzpoB yuun cBovx nocnefoBaTeneil NPpUAEPKMBATb-
CA KAoYeBoro npuHumna Mnnokpara: «Bpay, neun 60nbHOrO, a He
6one3Hb». MaTtBell fIkoBNEBUY OAMH U3 NEPBbIX NOAYEPKHYA 3HAYM-
MOCTb BeeHUsA UCTOPWUM 3ab601eBaHNA NaLMEHTA UK, KaK Ha3biBan
eé caM Y4YéHbli, «KNMHMYeCKo 3anncKkM 6oMIbHOTO», KOTopas, Kak
CYMTaN OH, NOMOKeT 0baerunTb paboTy Bpaya npu Bbibope AnarHo-
CTMYECKMX M TEPANEBTUYECKUX MEPONPUATUIA C Y4ETOM BbIAIBNIEHHbIX
WHAMBMAYAbHBIX OCOBEHHOCTEN, KaK CaMoro MalMeHTa, Tak v Teve-
HMWA ero NaToNorMun. « MMeHHo B NoNHOM 06bEMe, COBpaHHbIe Bpayom
¢baKTbl 0 60/1LHOM M 0 ero 3a60s1eBaHUM NO3BONAT HAUTU UHAMBUAY-
aNbHbIM NOAXOA, K MaLMEHTY... HanucaTb BCE, HanucaTh B NOPAAKE, Nu-
CaTb EKeAHEBHO U eXXeAHEBHO NPOBEPATb X0A4, 60/1e3HM C leYeHnem,
a JleyeHue ¢ npeasuaeHnem» —nucan M.A. Myapos [2, 3].

MocneaytolLee NOKONEHWE Bpayelt HE TONbKO MPUAEPHKUBANOCH
NPUHLMNA MHAVBWAYaNU3MPOBAHHOMO BEAEHMA NaLueHToB, chopmy-
NmpoBaHHoro M.A. MyapoBbim, HO M CNOCOBCTBOBANO €ro AasbHEN-
LIeMY Pa3BUTUIO M CTaHOBNEHMIO. OfHUM U3 TakuX NocnesoBaTeneit
6b11 BEIMKMI YYEHBI, BPaYy-TepanesT, OCHOBOMONOMKHMNK POCCUICKOM
meanumHbl — Cepreit NeTposuy BoTkmH (1832-1889). B cBoMx nekuu-
AX U Hay4YHbIX TPYAAX OH NOAYEPKMBA/ BbICOKYIO 3HAUMMOCTb MHAW-
BWZYaNV3MPOBaHHOMO NOAX0A3, NPU3biBas BHUMaTenbHee U Gonee
[eTa/IbHO NMOAXOAUTb K U3YYEHMIO NaTONOTUK, HEe OCTaB/IAA 6e3 BHU-
MaHUA Jaxe eé maneinwero npossaeHns. B ceoém cbopHuKe nekuuit
«KypC KAMHUKM BHYTPEHHMX 60/1€3Hei» YUEHbIA OTMEYaN, YTo: «...H-
OVMBUAYANU3aLMA KaXK OO0 C/lyyasi, OCHOBaHHaA Ha HayyHbIX AaHHbIX,
COCTaBAAET 33a4y KAMHUYECKOW MEAMLIMHDI, U BMECTE C TEM CamMoe
TBEPZ0E OCHOBaHME JIeYEHUs, HAMPABNEHHOTO He NMPoTUB 6onesHy,
a NPOTMB CTPadaHua 6onbHoroy». Mpu BeaeHUM NaumeHTa Heobxoau-
MO Y4UTbIBATb Er0 OCOBEHHOCTH, KaK NPy NPOBEAEHWUM Tepanuu, Tak
¥ Ha 3Tanax AMarHocTuKu. Natonorus BCeraa onpeaensieTca UHAUBK-
ZlyanbHbIMK cBOMCTBaMM opraHusma. C Touku 3peHus C.MN. BoTkuHa:
«..3ab0neBaHMe HMKOTAA HE OrpaHMYMBAETCA NOpasKeHMeM TOJIbKO
KaKoro-11Mbo opraHa Wau ero y4acTka, O4eHb BaxkHO BUAETb HO/IbHO-
ro, a He 6onesHb, NeYnTb 60/1bHOTO, a He 6one3Hb. ToNbKo brarogapsa
WHAMBWAYANbHOMY NOAXOAY MOXHO A0CTUYb BbI340POB/IEHMA NaLU-
€HTa, YTO ABNAETCA LiE/IbI0 BPaYeBaHUsAY.

TaKoro e MHEHWA MPUAEPKUBANCA JOKTOP MEAMLMHbI, Npo-
deccop MmnepaTopcKoit MeaUKo-XMpypriyeckoi akafeMun dayapa,
dayapposuy diixeanbg (1837-1889), npusbiBas He MCMNOb30BaThb B

may not be useful for another...”. It was Hippocrates who first
formulated the principle: “Medice, cura aegrotum, sed non mor-
bum!”, which in Latin translates as, “Doctor, treat the patient but
not an illness”. The statement has not lost its relevance in mod-
ern medicine [1].

The idea conceived by the great ancient scientist has been
developed at all subsequent stages in the history of medicine.
Thus, at the beginning of the 19* century, one of the founders
of the Russian school of therapy and preventive medicine, Mat-
vey Yakovlevich Mudrov (1776-1831), in his manuscripts, urged
doctors to avoid the application of rubber-stamp treatment prin-
ciples. For him, a personalised care approach to healthcare care
was important, with the need to consider personal characteris-
tics, such as gender, age, professional activity, physique. “One
treatment is appropriate for men, and another for women who
are more sensitive and weaker than the former... one treatment
is necessary for an infant, another to the man, another to the el-
der; one for a girl, another for a mother, and a third for an elderly
woman. Due to the differences between body composition, each
patient requires special treatment, although the disease is the
same”, he wrote. M. Ya. Mudrov taught his followers to adhere
to the key principle of Hippocrates: “Doctor, treat the patient but
not an illness”. Matvey Yakovlevich was one of the first to em-
phasise the importance of keeping the patient’s medical history
or “Clinical Note of the Patient”, as the scientist called it. He be-
lieved it would help select diagnostic and therapeutic procedures,
considering the patient’s identified characteristics and the course
of the disease. “A comprehensive collection of facts of the pa-
tient and his illness will allow the doctor to find an individualised
approach to the patient... Write down everything, write neatly,
write every day and check the course of the disease against treat-
ment daily, and treatment against foresight”, wrote M.Ya. Mudrov
[2,3].

The next generation of doctors not only adhered to the prin-
ciple of individualised patient care formulated by M.Ya. Mudrov
but also contributed to its further development and formation.
One of these followers was a great scientist, therapist, the found-
er of Russian medicine — Sergey Petrovich Botkin (1832-1889).
In his lectures and scientific works, he emphasised the impor-
tance of an individualised approach, calling to adopt a meticu-
lous approach and be attentive to detail studying a disease, not
disregarding its slightest clinical manifestation. In his “Internal
Diseases Clinics lecture series”, the scientist claimed that: “..the
personalisation of each case, based on scientific data, is the goal
of clinical medicine, and at the same time the most solid rationale
of treatment directed not against the disease, but the suffering of
the patient...”. When managing a patient, individual characteris-
tics must be considered, both during therapy and at the stages of
diagnosis since they constantly determine the disease. From the
point of view of S.Yu. Botkin: “..the disease is never limited to the
damage of a particular organ or its part. It is essential to see the
patient, not the disease, treat the patient, and not the disease.
Only through an individual approach can the patient’s recovery
be achieved, which is the goal of the treatment.”

The same opinion was shared by the doctor of medicine,
professor of the Imperial Medical and Surgical Academy Eduard
Eduardovich Eichwald (1837-1889). He urged not to apply cliche’'d
approach in diagnosis and therapy in the clinical management of
patients but only an individual one to each patient: “Disease does
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paboTe ¢ NaumeHToM WabnoHHble METOAb! AUArHOCTUKM U Tepanuu, a
NPUMEHATb TONbKO UHAMBUAYANbHBIN NOAXOA, K KaxAoMy 601bHOMY:
«[aTonorns Bo3HUKaeT He cama Mo cebe, a noj BO3AeNCTBUEM MHO-
YKECTBa YCN0BWA...» — MUCaN OH.

BbloaroLLmitca KaHaacKkuMiM Bpay, negaror u dunocod cap Ynabam
Ocnep (1849-1919) oTmeyan BbICOKYH 3HAYMMOCTb U BANAHWE UHAM-
BWZYaNbHbIX OCODEHHOCTEN NALMEHTOB Ha MPOBOAMMYIO UM Tepa-
nuto: «Ecaun 6bl NaLmeHTbl He Hblan 6bl TAaKUMM pa3HbIMKU, MeaWLMHA
BMOMHe Morna 6bl 6bITb HAYKOM, @ HE UCKYCCTBOM... M3MeHUMBOCTb
— 3TO 3aKOH XM3HW, N HWUKaKWe [Ba Tena He NOXOXM APpYr Ha Apyra,
W HWKaKve ABa YesoBEKa He pearupyloT OAMHAKOBO M BeayT cebs
OAMHAKOBO B HEHOPMaJIbHbIX YC/I0BUAX, KOTOPbIE Mbl 3HaEM, KaK 60-
Ne3Hb...». Maen y4EHOro TaKKe OTpaXaeT MHEHUe Bpayeli TOro Bpe-
MEHM 0 Heob6X0AMMOCTU MHAMBMAYANLHOTO NOAXOAA K NaLMEeHTaM.

Takoro ke NpuHUMNA NPULEPKUBANCA COBETCKUI Bpay-Tepa-
neBT, akagemmk AMH CCCP NaHr leopruit ®époposuny (1875-1948),
KoTopblii B cBOEM Tpyae «Knaccudukauma n HomeHknatypa 6ones-
Hel cepaeyHO-COCYANCTOM CUCTEMBI» BbIABUHY/ CEAYIOLLYI0 MbIC/b:
«[py BbIACHEHUM HaIMUWA TOM UM MHOMW NATONIOTUU B KOHKPETHOM
cnyyae HeObXOAMMO YTOYHWUTL BCe Te 0COBEHHOCTH, KOTOpble B AaH-
HOM CNly4ae NpeacTaBnAoT 3Ty 601€3Hb B CBA3M C UHAMBUAYANbHBIMU
0c0b6eHHOCTAMU BOILHOTO B COBOKYMHOCTU C OKPY)KatoLLEi cpenoii»
[4].

BakHO NOHMMaHMe TOro, YTO MAeA UCNOb30BaHWA UHAUBUAY-
aZM3MPOBAHHOrO NOAX0Aa BEAEHUA NaLMEHTOB, KOTOPYIO pa3BuBanyu
M BHEAPA/IN BPpayu COBETCKOro nepmopa, CAOXHO Hasgatb M. OT-
CYTCTBME AOCTATOYHOM Hay4YHOM 6asbl — OAHA U3 KIOUYEBbIX MPUYMH,
KOTOpas NpenATCTBOBaa Pa3BUTMIO JaHHOMO HanpasaeHua. Ho ocos-
HaHHOCTb YHUKaIbHOCTU KaXKA0ro nauneHTa, Kaxaoro KAMHNYeCcKoro
CNy4as, B CBOK ovepeab, CTana OAHWMM W3 LWAroB cTaHoBneHua M.
MegauumHa COBETCKOro BpemeHM Npu NOCTAaHOBKE AMArHO3a y4uTbl-
Bana AOCTynHy MHbOPMaLMio 06 MHAMBMAYANbHBIX 0COBEHHOCTAX
601bHOrO (MO, BO3pAcT, BeC, HAU4YME COMYTCTBYIOLLEN NaToNOMK,
ceMelHblii aHamHe3, NabopaTopHble KPUTEPUU U Ap.).

B 90-e rogpl XX BeKa aMepuKaHCKMI1 TepanesT W Cneuuanmct
B8 0671acTM dYHKUMOHANbHOW AMarHoCcTUKKM Jleo TonnaHa Bnepsble
npUMeHUN TepMuH «laLneHT-OpUeHTUPOBAHHAA AMArHOCTVKaA U fe-
YeHue» C Lenblo KapAuHaNbHOTO M3MEHEeHWA NOAXOAA K BEAEHWIO
NaLMeHTOB U HeobBXOAMMOCTbIO YYéTa MX BUONOTMYEeCKMX, NCUX0No-
TMYECKMX U coLpanbHbix ocobeHHoCTeln. PesynbTaTom Takoro noaxo-
[a cTaHeT pa3paboTka u popmmupoBaHue nepcoHanbHoW MHorodak-
TOPHOI 6a3bl MALMEHTOB. 3TOT NEPUOA NO AUTEPATYPHBIM JaHHbBIM
CTan OAHUM M3 KNtoueBbIX B KoHUenuuu MM, y KOTOpoi B OTAMYMM
OT MEeAMLMHbI COBETCKOTO NepMoza NosBUAUCh 6osee pacliMpeHHble
BO3MOXXHOCTM, Barofapsa PasBUTUIO MHHOBALLMOHHBIX TEXHONMOTUIA —
CPesCTB ANArHOCTUKM, NPODUNAKTUKM, TEPANUK U peabunutaumm.

Tem He meHee, cam TEPMUH «NEePCOHANIM3UPOBAHHAA MeaNLIM-
Ha» (oT aHm. «personalized medicine») 6bln BNepsble NMPUMEHEH B
1998 rogy B Ha3BaHUM MOHOTPadUM aMepPUKAHCKOro UCCaes0BaTeNs
Kesanb K. [:kaitHa. ABTOp onucan BO3MOMXKHOCTU NPUMEHEHUS KOH-
uenumu MM Takum obpasom: «B kabuHeTe Bpaya y naumeHTa bepyt
€OCcK0b cO CNM3UCTON 060/104KM NONOCTM PTa, YTOBBLI NPOaHaM3npo-
BaTb JHK v onpepenutb, eCTb N reHeTUYeCKana NpeapacnoNoXKeH-
HOCTb K TeM MAU UHbIM 3aboneBaHuaM. MonyunB NONOKUTENbHBbI
pe3ynbTaT, Bpay OLEHMBAET PUCK Pa3BUTMA BO3MOXHbIX 3aboneBa-
HUI U paspabaTbiBaeT NoAPOOHbIA NEPCOHANU3MPOBAHHbLIN NAaH
npopunakTuyeckmx mep. Ecau e Ha Nprém NPULWEN NALMEHT C KAK-
HUYEeCKUMM NposBneHUAMK 3a60n1eBaHKsA, Bpay, UCMNO/b3YA reHeTH-
YeCKMI «nacnopT», JONOHAET KAMHUYECKUI AMarHO3 MOeKynap-
HbIM. Mocne 3TOro B COOTBETCTBMU C TE@HETUYECKOM KOHCTUTYyUMeW
60/1bHOMY Ha3HAYalT NEPCOHANU3UPOBAHHYIO Tepanuio. Mpuuém
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not arise by itself, but under the influence of many conditions...”
—he wrote.

The eminent Canadian physician, educator and philosopher
Sir William Osler (1849-1919) pointed to the high importance and
influence of the individual characteristics of patients on the ther-
apy he employs: “If the patients were not so different, medicine
could well be a science, not an art...Variability is the law of life,
and as no two faces are the same, so no two bodies are alike,
and no two individuals react alike and behave alike under the ab-
normal conditions which we know as a disease”. The idea reflects
the opinion of doctors of his time of the need for an individual
approach to the management of patients.

The same principle was adhered to by the Soviet physi-
cian-therapist, academician of the USSR Academy of Medical Sci-
ences Lang Georgy Fyodorovich (1875-1948). In the work “Clas-
sification and nomenclature of diseases of the cardiovascular
system”, he put forward the following idea: “When identifying
whether a person has a particular disease, it is necessary to clari-
fy all those features that in this case represent this disease in con-
nection with individual and environmental factors” [4].

It is essential to realise that an individualised approach to
patient management developed and implemented by the Soviet
healthcare system can hardly be called PM. The lack of a strong
scientific base was one of the critical issues that hindered the im-
plementation of PM. Nevertheless, recognition of the uniqueness
of each patient became one of the steps towards the develop-
ment of PM. During Soviet days, when making a diagnosis, the
available information about the patient’s characteristics (gender,
age, weight, comorbidities, family history, laboratory standards)
was considered.

In the 90s of the XX century, Leo Galland, an American in-
ternist, first introduced the term “Patient-centered diagnosis and
treatment” to radically change the approach to patient manage-
ment, considering the patient’s biological, psychological, and
social characteristics. The approach will significantly impact the
creation and development of the patients’ database for multi-
factorial datasets of personal data. Thus, according to the liter-
ature data, the PM concept became established during this peri-
od. In contrast to Soviet medicine, new innovative technologies
emerged that offer enhanced diagnostics, prevention, therapy,
and rehabilitation capabilities.

Nevertheless, per se, the term “personalised medicine” was
first introduced in 1998 in a monograph published by the Amer-
ican researcher Kewal K. Jain. The author described applying the
concept of PM as follows: “In the doctor’s office, a scraping of
the oral mucosa is taken from the patient to analyse the DNA and
determine whether there is a genetic predisposition to certain
diseases. After receiving a positive result, the doctor assesses the
risk of developing a disease and develops a detailed personalised
plan of preventive measures. If a patient with clinical manifesta-
tions of the disease comes to the appointment, the doctor, using
the genetic “passport”, adds a molecular diagnosis to the clini-
cal one. After that, using the patient molecular profiling, person-
alised therapy is prescribed. Moreover, the medicine made in a
pharmacy is tailored for a particular patient”.

Today, the PM strategy is focused on revising the views and
attitudes towards many diseases haunting humans on the part
of both society and healthcare. The PM approach is one of the
world’s leading trends in the healthcare system. By the AMA
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NEKapCTBO U3rOTaB/MBAKOT B aNTEKE CMeLManbHO AN KOHKPETHOro
naumeHTar.

CerogHa ctpaterva MM opueHTMPOBaHa Ha NepecmoTp B3mMA-
[10B U OTHOLIEHWS KO MHOTMM MAaTO/IOMMAM, KaK CO CTOPOHbI 0bLLe-
CTBa, TaK U CO CTOPOHbI 34PaBOOXPaHEHMS. [epCOHaNU3NPOBaHHBI
NoAX04 B MeAULMHE ABAAETCA OAHUM U3 BEAYLLMX MUPOBbIX TPEHAOB
B CMCTEME 34,paBOOXPaHeHNA. Mo MHeHWto CoBeTa AMEPUKAHCKOM Me-
JAVLMHCKOM accoLpaLym no Hayke 1 06LLecTBEHHOMY 34paBooXpaHe-
Huto (AMA Council on Science and Public Health) M — 310 naeanbHas
MOZE/b 3PaBOOXPaHEHMA OyayLLEero, KOTOPasa MO3BOAWUT HAXOAUTb
NepPCOHa/IbHbIV NOAXOA NO BEAEHWIO NALMEHTOB C YH4ETOM WX FreHeTu-
UECKUX, KNMHUYECKUX, COLLMAIBbHBIX, MCUXOOTMYECKUX U APYIUX OCO-
6eHHocTel. Mcnonb3osaHue WabAOHHOIO M CUCTEMATU3MPOBAHHOTO
NeyebHoro npouecca 6e3 yyéta MHAMBMAYaNbHbIX OCOBEHHOCTEN
MaUWeHTa B NOMHOM Mepe MOTYT MPUBECTU HE TONMbKO K CHUMEHMIO
3pEKTUBHOCTM NPOBOAMMON TEPanuu, HO U K eé OTCYTCTBUIO, YTO
NMOBAUAET Ha TEYEHME U Ha NPOrHo3 3abonesaHuna. Kak nokasbiBaeT
MMPOBaA NpaKTWKa, UCMONb30BaHWe KoHuenuun MM oTKpoeT BO3-
MOXHOCTU TMPOBELAEHWA  AOCUMMTOMATUYECKOW MAEHTUOMKALMM
npeapacnoNoXKeHHOCTM YeoBeKa K NaToaormMn M eé NpPorHo3npoBsa-
HWSA, YTO NO3BOAUT CTabMAM3MPOBATL NOKA3aTeN M 3a60/1EBAEMOCTH,
CHU3UTb YPOBEHb CMEPTHOCTU M MHBAZIMOHOCTU HACENeHMUA, COKpa-
TWUTb PAcxofbl Ha Tepanuio, PeabuUTaLMIO NALMEHTOB, YKE UMeto-
Wux 3abonesaHue.

MpaKTUYeCcKn BCe BeaylMe MUPOBbIE AEPXKaBbl aKTUBHO Mpw-
MEHAIOT Pa3IMYHOTO YPOBHA NPOrPamMmbl M MPOEKTbl, OPUEHTUPO-
BaHHbIE Ha NMOAAEPIKKY U Pa3BUTME NEPCOHAM3MPOBAHHOTO Hamnpas-
NeHns B cucteme 3apaBooxpaHeHus. CerogHa MM B Haweit cTpaHe
YOENAOT JOCTaTO4HOE BHUMaHMe. 28 aekabpa 2012 roga Pacnopsxe-
Huem Mpasutenbcta Poccun Ne 2580-p 6bin yTBEPKAEH AOKYMEHT
«CTpatervns passuTMA MeAMLMHCKOW Hayku B Poccuiickoit depepa-
UMK Ha nepuog, go 2025 roaa», paspaboTaHHblit MuH3gpasom PO
COBMECTHO C NPOdeccMoHaNbHbIM Hay4yHbIM obLecTBom. CTpaTerua
pa3paboTaHa C Le/bio Pa3BUTUA MEAULMHCKOW HAYKM U HanpaB/ieHa
Ha CO3Z,aHMe BbICOKOTEXHOIOMMYHbIX UHHOBALMOHHBIX NPOAYKTOB A5
COXpPaHEHWA U YKpenieHna 340p0BbA HaceneHnsa B TOM uncae. OgHUm
13 BeZyLUMX HanpaBaeHWI cTpaTerMmn CTaHeT NOALEPKKa NpUopuTeT-
HbIX HaNpaBAeHU MeOULMHCKOWM HAYKM U KOHLIENLMM NepcoHanunsa-
UMn B MeaAMUMHE, B YacTHOCTH [5, 6].

B 2014 roay B Poccuiickoii ®enepaumm B COOTBETCTBUM C NO-
cTaHosneHuem Mpasutensctea PP ot 15 anpens 2014 r. Ne 294 6bina
YTBEPKAEHA rocyAapcTBeHHas nporpamma «PassuTue 34paBoOXpa-
HEHWA» C NAAHMPYEMbIM CPOKOM BbinonHeHna K 2025 roay. Eé uenb
3aK/1lo4aeTca B obecneyeHnm gocTynHOCTY MeAMLMHCKOM NoMOoLLY, a
TaK¥Ke MOBbILLEHMM KauecTBa MEeSULMHCKMX YCyT, O6bEMBI 1 BUAbI,
KOTOPbIX AOMKHbI COOTBETCTBOBATb YPOBHIO 3ab0s1€BaemMocTi v no-
TpebHOCTAM HaceNneHus, OCHOBbIBAACH Ha MHAMBUAYAbHOM NOAXOAE
C UCNONb30BAHUEM WMHHOBALMOHHbLIX TEXHOMOMMI B COOTBETCTBUM C
nepesoBbIMU AOCTUXKEHVUAMM MEOULMHCKON HayKu. EWLE oauH war B
noaaepky MM 6bin caenaH B 2016 rogy, Koraa peleHnem npesunau-
yma CoseTta npwu MpesugeHTe Pocecuiickon ®eaepaumm Obin AaH ctapT
nporpammbl HealthNet («XencHet»), yTBepsa€HHOW nocTaHoB/E-
Huem lNpasutenbctsa ot 18 anpena 2016 roga Ne 317 «O peanusauum
HauuoHanbHOM TEXHONOMMYECKOM MHULMATMBLIY. [laHHAs nporpamma
paccumnTtaHa o 2035 roga M HanpaeaeHa Ha passutue MM, KoTopas
[aCT BO3MOXHOCTb MCMNO/Ib30BaHMA HOBbIX 3OEKTUBHbIX MOAXOLO0B B
Tepanuu u NPodUNAKTUKE PasIMYHbIX NATONOMUM C YH4ETOM UHAMBU-
[yanbHbIX 0COBEHHOCTEN KaXKAO0ro NaLyMeHTa ¢ Leblo pocTa Nposon-
KUTENbHOCTU U YNYULIEHWA KayecTBa ero »Ku3HW. Ha cerogHALHui
JeHb y yenoBeyecTBa, 61arogaps BO3MOMKHOCTAM MHHOBALMOHHbIX
TEXHO/IOMNIA, HAYUYHbIX OTKPBITUIA, @ TaKKe AOCTYNMHOCTU MEeANLMHCKUX

Council on Science and Public Health, PM is the ideal healthcare
model of the future. It allows finding a patient management ap-
proach, taking into account their genetic, clinical, social, psycho-
logical and other characteristics. Without full consideration of
the patient’s characteristics, the treatment across the board can
reduce the therapeutic effect affecting the disease’s course and
outlook. As global experience shows, the PM implementation will
open up the opportunity for pre-symptomatic detection of a per-
son’s pathological predisposition and prediction of the outcomes,
reducing morbidity, mortality and disability rates and cutting the
costs of treatment and rehabilitation symptomatic patients.

Almost all developed countries in the contemporary world
implemented various programs supporting the incorporation of
PM in the healthcare system. Currently, in Russia, PM is given top
priority. The Order of the Government of the Russian Federation
of December 28, 2012 No. 2580-r “Strategy for the development
of medical science in the Russian Federation for the period up to
2025” was developed by the Ministry of Health of the Russian
Federation in collaboration with the professional and scientific
community. The strategy is aimed at medical science develop-
ment and creating innovation-driven high-tech products to pro-
tect and improve public health. Therefore, the strategy provides
personalisation in medicine as a priority area of medical science
with the utmost support [5, 6].

In 2014, the State Program of the Russian Federation
“Healthcare Development” was adopted (April 15, 2014 No.
294). It provided medical and organisational measures aimed at
ensuring accessibility and improving the quality of healthcare.
The types and levels of medical services should correspond to
the morbidity rates and the public demand, based on an individ-
ualised approach coupled with advances in medical technology.
Further supportive measure for PM was adopted in 2016, when
the HealthNet program approved by the Government Decree of
April 18, 2016 No. 317 “On the implementation of the National
Technology Initiative” was launched by the decision of the Pre-
sidium of the State Council of the President of the Russian Feder-
ation. The roadmap till 2035 envisages the development of PM,
making it possible to use new effective therapeutic and preven-
tive approaches, considering the individual patient characteris-
tics to increase the quality of life and longevity. Today, due to the
availability of innovative technologies and easier accessibility to
healthcare, people pay more and more attention to their health
[7, 8].

The HealthNet program plan consists of 6 segments, the
structure of which is shown in Fig. 1.

The Order of the Ministry of Health of the Russian Federa-
tion of April 24, 2018, No. 186, the “Concept of predictive, pre-
ventive and personalised medicine” was approved, aiming at de-
veloping a personalised approach to patients care, with the focus
on widely accepted P4 medicine concept [9]. Its basic principles
are shown in Fig. 2.

Modern medicine does not stand still. Apart from diagnos-
tics and therapy, information and communication technologies,
the globalisation of the economy, new research areas (molecular
medicine, genetics, genomics, stem cell technologies, post-ge-
nomics) make it possible to implement a personalised approach
in the disease prevention and monitoring ongoing therapy. More-
over, it can increase the patient’s adaptive capabilities, coping
with outdoor environmental and local factors.
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11l cermeHT «MeaMLMHCKan reHeTMKa» — HanpaBs/ieH Ha pa3pa-
60TKY U UCMONb30BAHWE TEXHONOTUI MONEKYNAPHO-FEHETUYECKON
[AWarHocTmkm 6a3 faHHbIX reHodoHaa Poccum

IV cermeHT «340p0OBbe 1 fONroNeTUE» — HANPaBAeH Ha Npodu-
NAKTUKY BO3PACTHbIX MAaTO0rMYECKUX U3MEHEHUM

V cermeHT «BMoMemLMHa» — OCHOBaH Ha MUCMONb30BaHUM TEXHO-
JIOTU ONA NIeYeHUA NaLUEHTOB W MONEKYNAPHO-6MONOrMYECKO
[IMarHoCTUKe

VI cermeHT «UHPOPMALMOHHDIE TEXHONOTUMN B MEAULIUHE) — Ha-

NpaB/ieH Ha co3zaHue 1 pa3paboTky MHOOPMALMOHHOW CUCTEMBI B

cdepe MeanLMHbI, aBTOMATU3ALMIO AEATENbHOCTU BpayeW C Lesbio
GOpMMUPOBAHMA €ANHOM CUCTEMDbI

Puc. 1 Cmpykmypa npo2pammsl NepcoHanU3UPO8aHHOU MeouLuHs!
HealthNet

YCAyT, NOABWUAACh BO3MOXHOCTb YAENATb 60/blue BHUMAHUA CBOEMY
310p0BbIo [7, 8].

MnaH nporpammbl HealthNet («XencHeT») cocTouT 13 6 cermeH-
TOB, CTPYKTYpa KOTOPbIX NPOLEMOHCTPUPOBaHa Ha puc. 1.

24 anpena 2018 roga B COOTBETCTBMM C NpuKazom MwuHucTep-
CTBa 34paBooxpaHeHunsa Poccuiickoit Pepepaumm Ne 186 6bina yTaep-
®aeHa «KoHuenuua npeauKTUBHOMW, NMPEBEHTUBHOW U MEpCOHau-
31POBAHHOM MeMLMHbI», UAes KOTOPOM HanpasieHa Ha pas3BuTUe
NepCcoHasIM3MPOBAHHOMO MOAX0Aa Bpaya B pabote € mauueHTOM U
OpWEHTMPOBaHa Ha muposylo «KoHuenuuto 4P-meamumtbi» [9]. Eé
OCHOBHbI€ NPUHLMMbI NPeAcTaBAeHbl Ha pUC. 2.

CoBpemeHHasi MeMUMHA He CTOMT Ha mecTe. bnarogapsa Bo3-
MOXXHOCTAM  MHPOPMALLMOHHO-TENIEKOMMYHUKALIMOHHBIX  TEXHO/O-
rWiA, obannsaLmyM SKOHOMMKM, PAa3BUTUIO HAY4HbIX HanpaBAeHWi

Puc. 2 OcHosHble NPUHUUNGI NEePCoOHANU3UPOBAHHOU MeOUUUHbI
«KoHuenyus 4P-meduyuHel — HOBASA NAPAOU2Ma»

MpepnKaTMBHOCTDb MNpeBeHTMBHOCTb

(ot aHrn. prediction — npepy-
npexaexue) CnocobHocTb
npegynpexaatb passutue

(oT aHrn. prevention — npe-
notepalieHne) CnocobHoCTb
npeAoTBpaLaTh 3abonesaHue

3abonesaHuA WU 3aMefNIATb ero pa3suTHe
MapTUcMnaTUBHOCTL MepcoHanusaums

(ot aHrn. participation — y4a-
CTWEe U NONHOE NOHUMaHWE
npoteccos) Bo3amoxKHOCTb

HEenocpeACTBEHHOTO yyacTus

CaMOro NalMeHTa, Kak B Tepa-

MUK, TaK M B NPOdUNAKTHKE

CBOEW naTonornm

(oT aHrn. personalization —
NepCoHanN3UPOBaHHbIN
noaxog) Moabop nepcoHanb-
HOro NNaHa BefeHUA NaLuyeH-
TOB C YY4ETOM UX MHAMBUAYANb-
HbIX 0CObEeHHOCTeM
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Segment lll, «<Medical genetics» — aimed at the development
and application of technologies for molecular diagnostics of the
Russian gene pool databases

Segment IV, «Health and Longevity» —aimed at preventing age-
related pathological changes

Segment V, «Biomedicine» — based on the application of molecular
biology techniques for diagnosis and the treatment of patients

Segment VI, «Information technologies in medicine» —aims to
develop an information system in healthcare, automating doctors’
work to form a unified system

Fig. 1 Structure of the personalised medicine program HealthNet

A personalised approach in medicine is aimed at a group
of diseases that are difficult to treat or require long-term ther-
apy. Thus, the group has a high medico-social significance for
the healthcare system. The disorders often belong to the group
of multifactorial diseases. The patient has a genetic predisposi-
tion: the clinical course, manifestation, and prognosis depend on
external environmental and individual factors, including gender,
age, ethnicity, diet, physical activity, and hereditary (genetic)
factors (combinations of alleles and genetic variation moderate
the increase in a predisposition). Such diseases include bronchial
asthma (BA).

Today BA is a massive medical and socio-economic problem
in the healthcare system. Manifesting in childhood, the disease

Fig. 2 Basic principles of personalised medicine “P4 medicine concept
—a new paradigm”

Predictive Preventive

Interventions can be
implemented for the predicted
disease to prevent damage to
health

Diseases (disorders) can
be accurately predicted by
precursors and other tools

before initial symptoms occur

Participatory
Patients participate in their
healthcare with sharing
of information and shared
decision-making

Personalised

Person-centred healthcare
that is individualised for each
unique patient
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(MonekynapHas meauUMHa, reHeTUKa, FeHOMMKA, KNETOYHbIE TEXHO-
JIOTUM, NOCTreHOMHas 61onorua U Ap.) v nevebHO-ANarHOCTUYECKUX
METOA0B NOABW/INCH HOBblE BO3MOXHOCTH BOMN/IOLLEHNA B M3Hb Nep-
COHA/ZIM3UPOBAHHOTO MOAXO0AA He TO/bKO B AMArHOCTUKE W Tepanuu
3ab0n1eBaHNA, HO TaKKe B ero npeaynpexaeHun (npodunaktuke),
MOHWTOPWHIE NPOBOAMMON Tepanuu, NOBbILEHUM afanTaLMOHHbIX
BO3MOXKHOCTEW NaLyeHTa ¢ y4ETOM ero MHAMBWAYaNbHbBIX 0COBEHHO-
CTell Nog, BAAHWEM BHELUHECPEOBbIX U PErOHaNbHbIX GAKTOPOB.

MepcoHannM3nMpoBaHHbI NOAXOA, B MeAMLUMHE HanpasieH Ha
rpynny 3abonesaHui1, KOTOpble TAXENO NOAAAIOTCA NeveHuto, mbo
TPebyIoT Ha3HaYeHWA A/UTENbHON Tepanun W, TEM CamMblM, UMeT
BbICOKYH MEAMKO-COLLMAbHYH0 3HAYMMOCTb /1 CUCTEMbI 34paBOOX-
paHeHuA. Yalle BCero Mx MOXHO OTHECTU K rpynne mynbtudakTopu-
aNbHbIX 3a60N1eBaHUI, NPU KOTOPbIX Y MALMEHTa OTMeYaeTcs npes-
PacnoONOKEHHOCTb K MAToNOrMM: TeYeHUe, MPOSBIEHUE U MPOTHO3
3aBMCAT OT BAUAHUA TaKUX GaKTOPOB, KaK BO3AENUCTBUE BHELUHeW cpe-
[bl B COBOKYMHOCTU C UHAMBWAYANbHbIMU OCOBEHHOCTAMM NaLMeHTa
— MOAOM, BO3PacTOM, STHUYECKON MPUHAANENKHOCTLIO, XapaKTepom
NUTaHNA, GU3UYECKMMM Harpy3Kamu, v Ap., @ TaKKe HaCNeACTBEHHbIX
(reHeTnueckmx) dakTopoB (KOMBMHALMK M BapuabenbHOCTU annenb-
HbIX BapMaHTOB reHOB, y4acTBylOLWMX B GOPMMPOBaHMM Npeapacno-
JIOXKEHHOCTU K pa3suTuio natonoruu). K Takum 3abonesaHnAM OTHO-
CUTCA B TOM Yncie U BpoHxmanbHas actma (BA).

CerogHsa BA ABnseTCA MeAULMHCKON M COLManbHO-3KOHOMMYe-
CKOW Npo61emoit MaclUTabHOMO YPOBHA B CUCTEME 34,0aBOOXPAHEHMA.
Yalue Bcero, maHudecTvpysa B AETCKOM BO3pacTe, NaToNorMaA CoXpaHs-
€TCA B TEYEHWE BCEN KMU3HM NALMEHTa C XapaKTepHbIM BapuabenbHbIM
TEYEHMEM (Neprog PEMUCCUU CMEHSIET Nepuog, 0boCTpeHUs) 1 Bbipa-
YKEHHBIMM CUMNTOMamu 3aboneBaHws. BoiaeneHo, uto BA ¢ aeboTom
y naumeHToB B AeTcTBe, B 40-60% cayvaeB NpoA0/KaeTca BO B3pOC/IOM
BO3pacTe M 3a4acTyto UMeeT Taxénoe TeyeHue [10]. Mo MToram KoH-
ceHcyca HaumoHanbHOMo MHCTUTYTa cepaLa, NErkux 1 kposw (National
Heart, Lung and Blood Institute (NHLBI), CLLIA) u BcemmpHol opraHu-
3aumm 3apaBooxpaHeHma (BO3) B 1993 roay c¢ uenbio 60pbbbl ¢ BA BO
BCEM MUpe Oblia co3faHa paboyas rpynna «nobanbHas MHULMATUBA
no 6poHxmanbHoi actme» (Global Initiative for Asthma (GINA). Mo pe-
3ynbTaTam eé featenbHocTv bbina chopmmposaHa nporpamma «lo-
6anbHas cTpaTerys edeHns U NPodUNAKTUKN BPOHXMANBHOM acTMbl»,
[aHHble KOTOPOW perynsapHoO nepecmatpusatotca U obHosastoTes. Oc-
HoBHas 3asaya GINA — 310 co3aaThb Te yCNoBMWA, NPU KOTOPbIX He3aBU-
CMMO OT BO3PacTa, reHAEPHO 1 PacoBoii NPUHAAEKHOCTU, COLMANb-
HOrO CTaTyca, Y MaLMeHTa NOABUTCA BO3SMOXKHOCTb MOJIHOTO KOHTPOAA
Hag, cumnTomamu 3aboneBaHuWs, He JOMYCKan ero NPorpeccMpoBaHus,
[0CTMYb KOTOPOro MOXKHO Bnarogapa pa3paboTkam CoBPEMEHHbIX Me-
TOAOB AMArHOCTMKM, ONTUMA/IbHOTO MIaHa M CTpaTernm Tepanum BA,
4TO NPUBEAET K YNYULLEHWUIO KAUeCTBa KMU3HW NaLMEHTa, CHU3UT KOU-
YecTBO C/ly4aeB MHBANMAHOCTU U NETaNIbHOCTU.

Mo oduumanbHbiM faHHbIM BO3 1 GINA (zoknag ot 2020 r.) B
HacTosLee BpeMs OKono 360 M/IH. YeNoBeK CTPaAatoT AaHHOM naTo-
NIOTUIA, U HE UCK/HOYEHO, YTo K 2035 rogy Ux KONMYECTBO YBEANYMTCA
[0 400 mnH. BA 3aHMMaeT Befyllee MeCTo Cpeay XPOHUYECKOMN na-
TONOTMW OPraHOB AbIXaTeNbHOW CUCTEMbI HEMH(EKLIMOHHOMN 3TUONO-
riun. Mo aanHbim BO3, B 2015 rogy BA npusena kK notepe 26,2 maH.
net xu3Hu DALY (Disability Adjusted Life Years — nokasatesb, KoTopbli
XapaKTepu3yeT KOSIMYECTBO /IET XKU3HW, YTPAUEHHBIX B pe3y/ibTaTe He-
TpyaocnocobHocTH), yto coctasaseT 1,1% yuwepba ot obuiero Konu-
yecTBa 3ab601€BaHUI 1 3aHUMAET 28 MeCTo cpeay Apyrvx NaTtonorui
[11, 12].

CornacHo pesynbTatam, NONYYEHHBIM B PaMKax SNUAEMMON0U-
YECKOTO WUCCNe0BaHMA, MPOBOAMMOTO POCCUMIACKMM pecnnpaTopHbiM
obwwectBom, BA 3aTparMBaeT Bce BO3PacTHbIE rpynbl HACENEHWS, a eé

persists throughout the patient’s life, characterised by a variable
clinical course with the periods of remission combined with the
periods of exacerbation and severe symptoms of the disease. It
was found that BA, with its onset in childhood, continues in adult-
hood in 40-60% of cases and often has a severe clinical course
[10]. Therefore, the Global Initiative for Asthma (GINA) was
launched in 1993 under the National Heart, Lung, and Blood Insti-
tute, National Institutes of Health, USA, and the World Health Or-
ganization to produce a global strategy on asthma management
and prevention. The GINA report (“Global Strategy for Asthma
Management and Prevention”) has been updated annually since
2002. GINA is aimed to create the conditions under which the pa-
tient will have the opportunity to fully control the symptoms of
the disease, preventing its progression, regardless of age, gender
and race, social status. This can be achieved by developing mod-
ern diagnostic methods and an optimal plan and strategy for BA
therapy, improving the patient’s quality of life and reducing dis-
ability and mortality rates.

According to the WHO data and 2020 GINA Report, about
360 million people currently suffer from the disease, and it is
estimated that number will increase to 400 million by 2035. BA
occupies a leading place among the chronic pulmonary disorders
of non-infectious aetiology. According to the WHO, With 26.2 mil-
lion DALYs (The Disability-Adjusted Life Year, a measure of overall
disease burden, expressed as the number of years lost due to ill-
health, disability or early death), asthma contributed 1.1% to the
total global burden of disease in 2015 and ranks 28" among other
pathologies [11, 12].

According to epidemiological study results conducted by the
Russian Respiratory Society, BA affects all age groups. For exam-
ple, BA prevalence in the Russian Federation in 2018 among the
adult population was 6.9%, while children and adolescents were
more commonly affected — about 10% cases [13]. Furthermore,
according to the International Study of Asthma and Allergies in
Childhood (ISAAC), the prevalence of asthma symptoms in chil-
dren aged 6-7 years was 11.1-11.6%, 13-14 years — 13.2-13.7%
[14]. Furthermore, a large-scale epidemiological study in 12 re-
gions of the Russian Federation on the prevalence and risk fac-
tors of chronic respiratory diseases, conducted according to the
Global Alliance Against Chronic Respiratory Diseases (GARD)
guidelines, revealed a high prevalence of BA of 25.7%; as well as
allergic rhinitis and chronic bronchitis, in 18.2% and 8.6% of cas-
es, respectively [15].

According to the literature data, asthma-related disability
accounts for 80% of all disabilities related to respiratory system
diseases [16]. Today, the WHO is focused on research in fields
such as the quality of life of patients with chronic diseases, in-
cluding BA, which has a progressive course and, thus, adversely
affects all spheres of the patient’s life. Quality of life (Qol) as-
sessment and other standard clinical and functional indicators
are critical for evaluating the patient’s well-being, including QoL's
physical, social, and psychological aspects. The QoL indicators are
an essential part of the therapy’s effectiveness evaluation to ob-
tain additional information on the impact of the dynamic changes
of the health status of BA patients. Furthermore, the quality of
life indicators often makes it possible to assess the quality of the
medical care provided [17, 18].

BA is a chronic disease state with recurrent episodes of
acute exacerbations, which involves a considerable cost to pa-
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pacnpocTpaHéHHOCTb B Poccuiickoit ®epepaumnm Ha 2018 rog, cpeam
B3POC/IOTO HaceneHua coctaBnsfeT 6,9%, npu sTom AeTM U NoApoCT-
Ku 6onetoT yaule — okono 10% cayyaes [13]. Mo pesynbTaTam npose-
OEHHOro MeXAyHapoaHOro uccnefosaHuna bA n annepruv getckoro
Bo3pacta (International Study of Asthma and Allergies in Childhood
— ISAAC) 6b110 BbIABNEHO, YTO PACMPOCTPAHEHHOCTb CUMNTOMOB BA
y peteii B Bo3pacTe 6-7 net coctasuna 11,1-11,6%, 13-14 net — 13,2-
13,7% [14]. MacwTabHoe 3NMAEMMONOIMYECKOE WCCNefoBaHWe,
nposeaéHHoe B 12 pernoHax PP no n3y4eHMto pacnpocTpaHEHHOCTH
XPOHWUYECKOI NaTONOrMM OPraHoB AblXaHuA, a TaKKe GakTopOoB pUCKa,
BAMAIOLLMX HA MX GOPMMPOBAHME, COMNACHO MEXAYHAapOAHOMY Npo-
Tokony GARD (Global Alliance against chronic Respiratory Disease —
Tno6anbHbIN anbsHC No 6opbbe € XPOHUYECKMMM PECNMPATOPHbIMU
3a60/1€BaHNAMM) BbIABUIO BbICOKYH PacMpPOCTPAaHEHHOCTb CUMMTO-
MoB BA cpeay pecnoHAEeHTOB, MX KOMYECTBO cOCTaBuno 25,7%; Ha
TaKu1e NaToNOrMu, Kak anNepruieckmin puHuT, npuwnocs 18,2% cnyya-
€B W XPOHUYECKUI bpoHXuT — 8,6% cnydaes [15].

CornacHo MTepaTypHbIM JaHHbIM, Ha foAto BA, Kak NpuumHbI
WHBAMAHOCTM B CTPYKTYPE NaToNIOMMM OPraHOB AbIXaTeNbHOM cucTe-
Mbl, npuxoamutca 80% [16]. CeronHa BO3 yaenser 60/1blioe BHUMaHWe
Pa3BUTMIO TaKOTO HAyYHOrO HaMpPaB/iEHWA, KaK M3yyeHWe KayecTsa
KU3HU NALMEHTOB C XPOHUYECKMMU 33060/1EBAHNAMM B TOM YUC/IE U
¢ BA, KoTOpasa B CBOEM TeUYEHUN UMEET TeHAEHLMIO K NPOrpeccmpo-
BaHWIO 1, TEM CaMbIM, HE6NAroNpUATHO BAMAET Ha Bce Chepbl Ku3He-
[eATeNbHOCTU NaumeHTa. Kputepuin OLeHKM KauecTBa XU3HU, Hapaay
C APYTVMM CTaHAAPTHBIMM KIMHUKO-OYHKLMOHANbHBIMM NOKasaTens-
MU, ABNAETCA OLHUM U3 K/IOYEBbIX NAPaMETPOB OLEHKN NaLUeHTOM
cobcTBeHHOro 6aarononyuns (Gb1snMyeckoro, CoLManbHOro 1 NCUXoNo-
TMYECKOTO aCneKTOB U3HM). MoKasaTeNb KayecTBa KU3HW ABNAETCA
OAHUM 13 KpUTepreB 3OHGEKTUBHOCTM MPOBOLMMOI TEPANUM, @ TaKKe
No3BoAAET NONYYUTb AOMNONHUTENBHYIO MHbOPMALMIO O AUHAMUYe-
CKUX M3MEHEeHUAX COCTOAHMA 340pOoBbA NauueHToB ¢ BA. 3avactyio
KpUTEPUIA KauecTBa XKM3HW NO3BONAET CAenaTb BbIBOA O KayecTse
OKa3blBaeMoW MeanLMHCKoM nomolum [17, 18].

BA — natonorvs, Kotopas, y4uTblBas XPOHWUYECKMI XapaKTep
CBOEro TeueHus, TpebyeT Hemasnbix SKOHOMUYECKUX 3aTPaT, KaK OT ro-
CYZapcTBa, TaK M OT naupeHTa. Mo oueHke LieHTpOB No KOHTpOAIO U
npodunaktnke 3abonesanuii CLLUA (Centers for Disease Control and
Prevention — CDC) Ha 2018 rog, 6bi10 BbIABAEHO, YTO EXEroAHble KO-
HOMMYecKMe NnoTepu, HanpaeneHHble Ha Bopbby ¢ BA y B3poc/bix U
feteii, coctaBnaoT A0 1% HaUWMOHaNbHOrO BA/NIOBOrO BHYTPEHHEro
npogykta (BBIM), a npamble 3aTpaTtbl 3apaBooxpaHeruns B CLUA co-
crasnatoT 18 mapa. gonnapos; 8 EBpocotose — 17,7 mapga. eBpo, B
Poccuitckoit denepaumm go 8,5 mapg, pyoneit. OHu BKIOYAIOT B cebA
pacxofbl Ha le4yebHO-AMarHOCTUYECKUE MEPONPUATUS; ONIaTy CTOU-
MOCTM TPAHCMOPTUPOBKM U FOCNUTANU3ALMM NALMEHTA C A/IUTENbHBIM
npebbiBaHWem B cTaumoHape (23 u bonee AHs); notepto paboyero
BPEMEHM Ha NMPOW3BOACTBE B pesy/ibTaTe yTpaThl TPYA0CNOCOOHOCTY;
onnaty 60/IbHUYHOMO NIUCTa, B TOM YKUC/Ee MO yXomy 3a pebEHKOM
BA; Nponycku NaLMeHTOM 3aHATUI B y4EOHbIX YUPEKAEHUAX, B TOM
yncne ¢ BO3MOXKHOCTbIO Nepexofa Ha foMaLLHIo Gopmy 0byyeHus,
KOTOpan HeraTMBHO BANAET KaK Ha NPOpeCccHoHaNbHYI0 AeATeNbHOCT
poauTenei Tak U ypoBeHb COLMANM3aLMU, HABbIKOB KOMEKTUBHOMO
06LweHun pebéHka ¢ BA 1 ap. OcHOBHAs YacTb 3aTpaT HanpasaeHa Ha
OKa3aHue HeOT/I0XHOM NMOMOLLM NaLMEHTY U CTaLMOHapHOE feveHune
Ha doHe 060CTpeHnA 3ab601eBaHNA WU YXYAILEHUA €ro COCTOAHWA
NpY HeloCTaTO4HO 3EKTUBHOW NPOTMBOBOCMANIUTE/IbHOW Tepanuu.
Ha neyeHve nNauueHToB €O CPEAHUM U TAXENbIM TeYeHMem 3abone-
BaHuA npuxoautca Ao 90% obuien cymmbl pacxopos, MaLMeHTbl C
NETKUM TEYEHUEM Yalle He HYKAAK0TCA B FOCMUTANN3aLMK B CneLma-
NIMU3UPOBAHHbIE OTAENEHMA U NPOBEAEHUN NeYeBHbIX MepOnpPUATUSX,
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tients, healthcare systems and societies. According to the Centers
for Disease Control and Prevention (CDC) estimates for 2018, the
annual expenditures in the field of combating BA in adults and
children amounted to up to 1% of GDP. Thus, BA imposes a sig-
nificant burden on the health system, with annual direct health-
care costs estimated in the US at $ 18 billion; in the EU — 17.7
billion euros, up to 8.5 billion rubles in the Russian Federation.
The expenditures include: the cost of treatment and diagnostics,
transportation and prolonged hospital stay (23 or more days);
downtime costs as a result of the disability; sick leave payments
and paid childcare leave for parents of children with BA. In addi-
tion, it includes costs related to the patient’s learning gaps due to
absenteeism in educational institutions and switching to homes-
chooling, which negatively affects both the professional activities
of the parents and the socialisation and communication skills of
a child with BA. Most expenditures are used for emergency care
and in-hospital treatment of asthma symptoms exacerbations
with ineffective anti-inflammatory therapy. Although treating pa-
tients with a moderate and severe clinical course accounts for up
to 90% of the total cost, patients with a mild course often do not
require treatment in specialised departments, emphasising the
importance of early diagnosis of the disease [19].

One of the leading epidemiological problems remains BA
mortality. According to global statistics, over the past two de-
cades, the overall BA mortality rate has significantly decreased
following the use of inhaled corticosteroids (ICS) as anti-inflam-
matory therapy and the implementation of national and interna-
tional guidelines for the BA diagnosis and treatment. However,
the risk of death from the disease is high, especially if patients
have predisposing risk factors and no access to adequate primary
care. According to the WHO, there are more than 250,000 deaths
from BA globally. According to an epidemiological study by the
National Review of Asthma Deaths (NRAD, UK), in 2014, BA pa-
tients death in 45% of cases resulted from delayed medical care.
More than 80% of cases occurred in the prehospital phase. Death
also occurred due to inappropriate death risk assessment (use of
many medications brought in by ambulance, improper anti-in-
flammatory treatment) and suboptimal disease control [12, 20].

The dismal epidemiological data emphasise the importance
of a personalised approach to asthmatic patients. It is an interdis-
ciplinary approach without exceptional focus on the biomedical
basis of the disease that will make it possible to implement the
most effective patient management system improving the quality
of life for patients with BA. An optimal variant of the algorithm
for personalised care of BA patients is shown in Fig. 3.

Hereditary predisposition plays a significant role in the
pathogenesis of BA, which was proven in numerous clinical, epi-
demiological, and other studies. According to the literature data,
there is a 6-7 times higher risk of BA in offspring if both parents
are affected, a 3 times higher risk of BA if only one parent is af-
fected, and a 5 times higher risk of BA with a maternal history
of atopic diseases [ 21]. Therefore, predictive risk factors assess-
ment will make it possible to identify a pediatric cohort with a
predisposition to BA. Today, several clinical prediction models are
used to aid the assessment of the probability of asthma, includ-
ing the Asthma Predictive Index (API), the Clinical Asthma Predic-
tion Score (CAPS), and the Asthma Prediction Tool questionnaire.
These models help clinicians, parents, and patients correctly as-
sess the symptoms of the disease, increase compliance based on



Qaiisyaruna PM c coasm. TlepconaansuposaHHas MeAuIITHa OPOHXMaAbHOM aCTMBbI

BECTHMK ABUMILIEHHEI
Tom 23 * No 3 % 2021

Puc. 3 [lepcoHanu3upo8aHHAA MeOUYUHQ.
OnmumaneHell 8apuaHm anzopumma sede-
HUA nayueHmos ¢ bpoHxuansHol acmmol

Prevention, observation
Mpodunaktuka, HabnoaeHne

Therapy ent

Tepanua

Risk groups
lpynna pucka

yTO eLwé pa3 NoaYEPKMBAET 3HAYMMOCTb BbIABIEHMA 3a60/1EeBaHNA Ha
paHHUX cTagumax ero popmmuposanus [19].

OpaHOW M3 BefylWwMX 3NUAEMMONOMMYECKMX Npobaem ocTaérca
NeTanbHOCTb naumeHToB ¢ BA. CneayeT OTMETUTb, YTO NOKasaTeNb
obuiel cmepTHOCTM OT BA 3a nocnegHue ABa AECATUNETUS, MO AdH-
HbIM MMPOBOI CTAaTUCTUKK, 3HAYUTENbHO CHU3UACA HA POHE MUCMONb-
30BaHMA B Ka4ecTBe NPOTUBOBOCMANNTE/ILHOM Tepanuu y nauueHToB
WHraNfLMOHHbIX GOpM FtOKOKopTUKOCTeponaoB (MIKC), a Takke BHe-
[APEHMA HALMOHANbHBIX U MEXAYHAPOAHbIX PEKOMEHAALMIA U PYKO-
BOZCTB N0 AMarHocTuke n nedyeHuto bA. OaHaKo pUCK cmepTeNnbHbIX
MCXOL0B OT 3a60/1€BAHNA BbICOK, OCOBEHHO NPU HAAUYUK Y NALMEH-
TOB GAKTOPOB PUCKA Pa3BUTMA MATONOIMMM, A TaKkKe NPU OTCYTCTBUM
ajeKBaTHoW 6asucHol Tepanuu. Mo aAaHHbIM BO3 B mupe HacuuTbl-
BaeTtcs 6onee 250 TbiC. CMePTENbHbIX Cy4YaeB oT BA. PesynbTathl npo-
BeAEHHOro anmaemuonornyeckoro uccnenosanusa National Review of
Asthma Deaths (NRAD, Benunkobputanus) 8 2014 rogy nokasanu, 4to
cMmepTb naumeHToB ¢ bA B 45% cny4aeB BO3HMKana B pesynbraTe He-
CBOEBPEMEHHOT0 OKa3aHMA UM MeAULMHCKOM NoMoLLmM 1 bonee, yem
B 80% CNy4aes, Ha LOrOCNUTANIbHOM 3Tane; TaKKe CMePTb HacTynana
no NpUYMHE HeafeKBaTHOW OLEHKM PUCKa NeTasbHOro ucxoga (mc-
no/sb3oBaHUe 60/IbWOrO KOMYECTBA NPenapaToB CKOPOW MOMOLLM,
HepauuoHasbHOe Ha3Ha4YeHWe U NpoBeaeHMe NPOTUBOBOCMAINUTEb-
HOVA Tepanuu) 1 HeA0OLEHKM KOHTPOAA Had CUMNTOMaMU 1 TAKECTU
TeyeHua BA [12, 20].

KaK nokasblBatoT HeyTelunTebHbIe 3NUAEMMUONOTUYECKME AaH-
Hble, NOTPEBHOCTL B MEPCOHANM3NPOBAHHOM NOAXOAE NALMEHTOB C
BA 04eHb BbICOKA, U MMEHHO MEXAMCLMMAIMHAPHDBIN noaxos 6es 3a-
LMKAMBAHMA Ha WUCK/OYUTENIBHOM OrpaHUYeHHON BUoMeauLMHCKOM
napagvrme no3so/IMT BHEAPWUTb C NOCNeAytoLen peanmnsaumen Hau-
6on1ee ONTMMaNbHYIO TAKTUKY BEAEHUA MALMEHTOB AN COXPAHEHUA
MX 30PO0BbA U YNYULIEHNSA KAYECTBA KU3HMU.

OnNTMManbHbIA BapuaHT anropuTMa MePCOHANM3MPOBAHHOTO
noaxoaa B BeAEeHUM naumeHToB ¢ bA npeacTtasieH Ha puc. 3.

BonbLuoe 3HayeHue B popmupoBaHum BA nmeeT HacneacTBEHHas
NpPespacnoNoXKeHHOCTb, POb KOTOPOK Oblia AOKa3aHa B XO4e MNpo-
BEAEHNA MHOTOYUCAEHHbIX KAMHUKO-LMArHOCTUYECKUX, NOMYNALMOH-
HO-CTaTUCTMYECKMX U APYTvX uccneaosannit. Mo gaHHbIM AUTEpPaTypbl,
pucK pas3suTuA BA y noToMCTBa yBEAMYMBAETCA B 6-7 pa3 Npu HaM4Mm
naronorum y oboux poautenei, B 3 pasa — npy Haamumm BA y ogHoro
poauTeNs, a OTArOLLEHHOCTb CEMEMHOIO aHaMHe3a Mo aTonMu No Ma-
TEPUHCKOW IMHUM YBEIMYMBAET PUCK HacnepoBaHua BA B 5 pas [21].
Mcnonb3oBaHue, BHEAPEHWE U 3HaHWE JOCTYMHbIX CNOCcob0B M CpeacTs
OLIEHKM NPEAMKTUBHBIX GAKTOPOB PUCKA MO3BOMAT BbILEAUTL TPynny
[ETeN, y KOTOPbIX eCTb NPeAPACNONOKEHHOCTb K popmmnpoBaHuto BA.
Ha cerogHAWHWM AeHb UCNONb3YETCA HECKONBKO MOZENen ANA OUEeH-
KN NPOrHO3MpoBaHMA BA, K HUM MOXHO OTHECTM MHOEKC pucKa BA
«Asthma Predictive Index» (API), wkany «Clinical Asthma Prediction

Screening, diagnostics
CKPUWHWHT, AUarHOCTUKa

—
a Tep:

Fig. 3 Personalised medicine. Optimal variant
of the algorithm for managing patients with
bronchial asthma

building doctor-patient relations, and adjust the lifestyle, consid-
ering individual characteristics of the patients [22].

Today, children aged over 5 years with recurrent wheezing
spirometry as a screening tool are recommended before bron-
chodilator therapy commencing (since after it begins, BA con-
firmation becomes more difficult). Spirometry allows assessing
external respiration and the severity of bronchial obstruction. In
addition, a bronchodilation test — to determine the reversibility of
airway obstruction following the use of bronchodilators. General-
ly accepted criteria for diagnosis of asthma include an increase in
forced expiratory volume in 1 sec (FEV1) 212% and >200 ml com-
pared to the values before inhalation. The diagnosis of asthma is
not excluded if the coefficient of bronchodilation (BDC) according
to FEV1 is at least 12% with an increase of 200 ml or more; and
the exercise-induced bronchoconstriction (EIB) results assessed
as a positive response to exercise with a 210% reduction in FEV1
(11, 12].

In addition, an indispensable component of PM for BA pa-
tients is allergy testing considering anamnestic and clinical data.
However, the standard clinical allergy testing methods in vitro
— skin prick and provocative tests — has several disadvantages.
These include a limited possibility of conducting (it is allowed to
perform tests only during remissions with cancelling antiallergic
therapy before the test); age restrictions; semi-quantitative eval-
uation (test results are shown “1+, 2+, or 3+”), the probability of
false-positive and false-negative results; the risk of anaphylaxis.

Progress in laboratory diagnostics in diagnosing IgE-medi-
ated diseases is achieved using component-resolved diagnosis
(CRD) or molecular-based allergy diagnostics (MBAD). This di-
agnostic strategy is used to map the allergen sensitisation at a
molecular level, excluding the patient from the use of extracts
allergens. The use of purified natural and recombinant allergens
provides a more specific diagnosis in patients with polyvalent
sensitisation. This is achieved by identifying the true allergy
source reducing the risks of developing acute and severe sys-
temic life-threatening allergic reactions in response to aller-
gens. In addition, it allows for creating a personalised elimina-
tion strategy and carrying out allergen-specific immunotherapy
(AIT) is a therapeutic strategy to restore the normal immune re-
sponse by suppressing inflammatory effector cells and inducing
regulatory cells specific to the culprit allergen. The international
network of medical Universities and departments of postgradu-
ate medical education in the field of Molecular Allergology and
Immunology (INUNIMAI) was established in 2013 for training
specialists to improve their skills with new technologies in the
field of molecular allergology and immunology. INUNIMAI is
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Score» (CAPS), a Takxe onpocHuK «Asthma Prediction Tool». [JaHHble
MOZENM NOMOTAIOT KAMHWULMCTAM, POAUTENAM, 3 TaKMKe M CamMMM Nauy-
€HTaM rPaMOTHO OLIEHUTb CUMNTOMbI 3360N1€BaHUA, YIYULINTL KOMMa-
€HC Tepanuu, OCHOBbLIBAACb Ha MOCTPOEHWUM NAPTHEPCKMX OTHOLLEHUH
«NaLMEHT-BPayY», a TaK¥Ke NO3BOAAIOT KOPPEKTMPOBATb 06Pa3 HKMU3HU C
YYETOM UX UHAMBUAYA/bHbIX 0COBEHHOCTEN [22].

CerofHA nauueHTam cTaplue 5 J1eT ¢ peunamnBmpyoLLMMmN CBU-
CTALLYMM XPUNAMM PEKOMEHIO0BAHO [10 HasHaYeHUA BPOHXOIUTUYe-
CKOM Tepanuu (TaK Kak nocne eé Hayana noaTeepanTb BA cTaHoBMTCA
CNOXKHEE) NpoBefeHUE CMUPOMETPUM, B AAHHOM C/ly4ae, KaK CKpu-
HWHFOBOrO METOAA UCCNEA0BAHMA, C LE/IbIO OLEHKM BHELLHErO AblXa-
HUA U BblPaXKeHHOCTU BPOHXMANbHOMN 06CTPYKLMK; BPOHXOAMAATALY-
OHHOTO TecTa — C /b0 OLEHKM 06paTMMOCTK 06CTPYKLMK Ha doHe
NpUMeHeHWA BPOHXOPaCLLMPAIOLLMX NPENapaToB C OBLLENPUHATLIMU
KpuTepuamM B NoAb3y AnarHosa BA npupocTa 06béma popcrpoBaH-
Horo Bblgoxa 3a 1 cek (OPB1) 212% u 2200 mA MO CPAaBHEHUIO C MOKa-
3aTeNAMM 40 NPOBEAEHNA UHTaNALMM. Mo pe3ynbTaTam 3TOro AMarHos
BA He WCK/OYaeTCa B TOM Cyyae, ecam KoadpduumeHT 6poHxoamuna-
Taumm no OPB1 cocTtaBnaet He meHee 12% ¢ npupoctom 200 M K
6onee; a pesynbTaT BPOHXOKOHCTPUKTOPHOTO TecTa C GuUsnYecKomn
Harpy3KoM pacLeHNBAETCA NONOKUTENBHO NPU NageHun OPB1 bonee
yem Ha 10% [11, 12].

Takke ogHUM U3 06A3aTeNbHbIX 3Tanos KoHuenuun MM BA faB-
NAETCA NpoBeseHne cneumpruUeckoro aneproaornyeckoro obeneno-
BaHMA MALMEHTOB C HEOOXOAMMOCTbIO YYETa €ro aHaMHECTUYECKUX
U KNMHWYECKMX AaHHbIX. OBLenpuHATbIE KAMHUYECKUE METOoAbl afl-
NeproayarHoCTUKM in vitro — npoBesieHMe KOXHbIX U NMPOBOKALMOH-
HbIX TECTOB C aN/IepPreHaMm, — K COXKaZIeHUIO, UMEeT pAaj, HELOCTaTKOB,
TaKMX KaK: OrpaHUYeHWA B BOSMOXKHOCTM NPOBEAEHNA UCCNEA0BAHMA
(paspelueHa NOCTAaHOBKA TONMbKO B NepMoz pemuccumn 3abosieBaHus ¢
HeobXoAMMOCTbIO OTMEHbI MPOTUBOANEPIMYECKON TEPANUM Nepes,
UccNefoBaHEM); BO3PACTHbIE OrPaHUYEHMA B MPOBEAEHUM UCCNeao-
BaHWA; MOMYKONMYECTBEHHbIN Cnocob perncTpaumn ($puKcposaHue
PE3yNbTATOB B «+»); BEPOATHOCTb NONYYEHMUA JIOKHOMONOKUTENbHBIX
N NIOXKHOOTPMLIATE/IbHBIX PE3YNLTATOB; PUCK BO3HUKHOBEHWSA aHadU-
Nakcuu 1 gp.

CerogHA aKTMBHO BHEAPAIOTCA HOBble MEPCTNEKTUBHbIE METO-
[bl BbIAABNEHWA UCTUHHOW M NEPEKPECTHOM anneprum B AMarHOCTUKe
naumeHToB ¢ IgE-onocpefoBaHHbIMM 3360/1€BaHNAMM — TaK Ha3biBa-
emble MeToAbl MONEKYNAPHON (KOMNOHEHTHOM) anneproguarHocTu-
kn (CRD, MBAD), KoTopble WMCMONb3YIOTCA C LENblo KapTUPOBaHWUA
annepreHHon ceHcMBUAU3aLMM NaLMeHTa Ha MOJIEKY/IAPHOM YpOB-
He, MCK/OYaA MCMo/b30BaHME 3KCTPAKTOB ansepreHoB. MpumeHe-
HME OYULLEHHbBIX HATYPAsIbHBIX UM PEKOMBUHAHTHBIX KOMMOHEHTOB
(Mmonekyn) annepreHoB AatoT BO3MOMKHOCTb MPOBECTU AOCTOBEPHbI
aHaNu3 NaUMEHTOB C NOJIMBANEHTHOW CEHCUBUAM3aLMeN C naeHTUOH-
KaLen MCTUHHOTO MCTOYHMKA aNNePru, C LLEENbI0 CHU3UTb PUCKK pas-
BUTMA OCTPbIX U TANKENLIX CUCTEMHbIX KMU3HEYTPONKAIOLLMX PeaKrLui
B OTBET HA BO3AEMCTBUA a/lepreHoB, pa3paboTtaTb NepcoHanmM3mnpo-
BaHHbIE 3/TMMMHALLMOHHbIE MEPONPUATUA, NPOBEAEHME aAeKBaTHOW
annepreH-cneumduyeckon ummyHotepanumu (ACUT), yunTbiBas Bbl-
60p CnekTpa NPUUYUHHO-3HAYMMBIX annepreHoB. MoAroToBKoM cneuu-
anuctoB B 06/1aCTV MONEKYNAPHOM anfepronorMm U MMMyHONOTUM
3aHMMaeTcs MeayHapoaHasa CeTb MEeAMUMHCKUX YHUBEPCUTETOB
1 daKy/bTETOB NOCAEAMMNIOMHOTO MeAULMHCKOro 06pa3oBaHuA Mo
MonekynspHor annepronorun (MA) u ummyHonorumn (INUNIMAI),
KOTOpas TaKXe ABAAETCA NAaTGOPMON ANA BbINOAHEHUA Hay4HbIX
UCCef0BaHUM, NPOBEAEHMA CUMMO3MYMOB, KOHIpeccoB 1 Gopymos
B obnactn msyyeHna MA. bnarogapsa peatensHoct INUNIMAI Ha
CEroAHAWHMWIA feHb KOMMOHEHTHAsA anneproauarHocTka, Hapagy
«TPAAMLMOHHBIMU» METOAaMM anneproobcnefoBaHuUs, 3aHUMaeT
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also a platform for developing joint international research pro-
grams, exchanging scientists, developing PhD programs, joint
publications, and organising scientific symposia, congresses,
and forums. Due to INUNIMAI activities, component-resolved
diagnostics (CRD) and traditional allergy testing play an essen-
tial role in the algorithm for managing BA patients. Today, multi-
plex assays, which allow one-step determination of sensitisation
to a significant number of allergenic molecules, are widely used.
These include the ImmunoCAP Immuno-solid-phase allergen
chip (ISAC), the Mechanisms for the Development of Allergies
(MeDALL) allergen-microchip assay, Allergy Explorer (ALEX) al-
lergy test, etc.). According to WHO data, these assays are rec-
ognised as the “gold standard” of allergy testing, along with the
use of screening test systems for sIgE to a mixture of the most
common allergens of various groups, taking into account the pa-
tient’s age (Phadiatop and Phadiatop Infant), which allows fur-
ther detailed examination in case of confirmation of the allergic
nature of the illness Thus, allergic component diagnostics is an
indispensable component of personalised BA medicine, which
will maximise the individualisation of treatment and elimination
measures [23].

BA therapeutic options are selected based on unifying prin-
ciples, following the current national and international guidelines
(the GINA global strategy for asthma management and preven-
tion), which are reviewed and updated periodically to keep up
with technological advances that offer new opportunities for
better management of BA patients. Moreover, further informa-
tion appears on the BA pathogenesis and clinical course as well as
more medicines in different forms and routes of administration.
In addition, the treatment paradigms and regimens are revised
as well as assessment criteria for the level of quality of medical
care [24]. Thus, the selection of treatment options is based on
national and international guidelines. At the same time, it should
consider the patients characteristics (BA phenotypes and endo-
types, age, comorbidities), patient compliance, ability to use the
inhaled medication correctly, etc. In other words, therapy for BA
patients should also be individualised, which corresponds to the
GINA 2021 “assessment-reviewing response-assessment” thera-
py concept of asthma management.

Currently, the BA therapy program involves an equal part-
nership between doctor and patient, improving patient compli-
ance and determining the risk factors for exacerbation of the
disease. Thus, BA pharmacotherapy incorporates a stepwise
approach to control the symptoms and the clinical course fol-
lowed by maintenance therapy for long-term asthma control. In
addition, it aims to prevent adverse outcomes of the disease by
adjusting the treatment in specific clinical situations (pregnancy,
drug intolerance, aspirin-induced asthma, etc.), considering co-
morbidities (allergic rhinitis, food allergy, etc.).

Asthma pharmacotherapy includes a group of drugs reliev-
ing bronchospasm. These include:

e B,-agonists
e Short-acting anticholinergics

e A combination of fenoterol-ipratropium bromide
(Duovent)

¢ Inhaled corticosteroids (ICS) for primary anti-inflamma-
tory therapy

¢ Antileukotriene medications
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NPOYHOE MeCTo B anroputme sBeaeHua naumeHToBs ¢ bBA. CeroaHsa cBoé
NPUMEHEHWE HALAW KaK MeTofbl MynsTUnaeKkcHou MA, KoTopble
NO3BONAT OLHOMOMEHTHO ONpPeAennUTb CEHCUOUAN3ALMIO K 3HaUK-
TE/IbHOMY KOJIMYECTBY afNepreHHbIx Moekyn (anneproumn Immuno
Solid-Phase Allergen Chip (ISAC), MedALL, Allergy Explorer (ALEX) n
Ap.), NPU3HaHHbIE «30/10TbIM CTAaHZAPTOMY» aNNeProaMarHoCTUKM No
AaHHbIM BO3, Tak M MCNOAb30BaHME CKPUHUHIOBbIX TECT-CUCTEM MO
BbIAABAEHMIO SIZE K cMecu Hanbonee pacnpocTPaHEHHbIX anepreHoB
Pa3NUYHBIX FPYNn, yYuTbiBas Bo3pacT naumeHTa (Phadiatop getckuii
1 Phadiatop KOMNAEKCHbIN), 4TO NO3BOASAET B C/ly4ae MOATBEPXKIE-
HUS annepruyeckoin npupoasl 3aboneBaHus NPOBECTU AanbHelllee
JeTanbHoe obcnesoBaHve. Takum 0bpasom, anneprokoMNOHeHTHan
[AMarHoCTVKa — 3To 06A3aTenbHbI KomnoHeHT MM BA, KoTopas no-
3BO/IMT MAKCMMAIbHO MHAVMBUAYANN3UPOBATL 3IMMUHALMOHHbIE Me-
ponpuaTua 1 Tepanuto [23].

Moabop Tepanmu BA NpoBOAMUTCA B COOTBETCTBUM C €AMHOM KOH-
Lenuuen, BbICTPOEHHOW B COOTBETCTBMM C TPEOOBAHMAMM AENCTBYIO-
LUMX HALMOHA/bHBIX U MeXAYyHAPOAHbIX LOKYMEHTOB (KNMHWUYECKHe
peKkomeHZaumm, mobanbHas MHMUMaTBa no BA — GINA), KoTopble
nepuvoaMYeckn nepecMaTpmBaloTCA, BHOCA KOPPEKTMPOBKM B COOT-
BETCTBUMU C COBPEMEHHLIMU BO3MOXKHOCTAMM BeAEeHMA BONbHbIX C
BA. YunTbiBas $aKT, 4TO HayKa He CTOMT Ha MecTe, NOABAAETCA HOBaA
MHPOopMaLma 06 0COBEHHOCTAX Pa3BUTUA U TeueHWs BA, nossasatoTcs
HOBbIE FPYNMNbl MPENapaTos, a TaKKe CPeACTBa UX AOCTABKU U GOpMbI
BbINYCKa, MEHAIOTCA M NEPECMATPMBAIOTCA CXEMbl U MOAXOA, B Seye-
HUK, Pa3pabaTbiBaAOTCA U KOPPEKTUPYIOTCA KPUTEPUM OLEHKM 0OBE-
Ma ¥ peMma JocTaTodHoM Tepanum [24]. BesycnosHo, nogbop Tepa-
nUn ANA KOHKPETHOrO NauMeHTa A0MKEH OCYLeCTBAATLCA COMNAcHO
PEernameHTy HaLMOHA/bHbIX U MEXKAYHAPOAHbIX PEKOMEHAALMM, HO C
YYETOM MHAMBUAYANbHBIX 0COBEHHOCTEN NauueHTa (GeHoTMNa U 3H-
fotvnos BA, Bo3pacTa, Haimuma ConyTCTBYIOLLEM NaTonormm u ap.), a
TaKKe BO3MOMXHOCTU NMPUBEPKEHHOCTU HA3HAYEHHOM Tepanuu; cno-
COBHOCTU NPABUNLHO OBNAAETb TEXHUKOM MHIaNALMOHHbIX CPeAcTB
[0CTaBKM NIEKAPCTBEHHBIX MpenapaTos U Ap. MHbiMK cnoBamu, noa-
60p M Ha3HaueHue Tepanuu NauueHTam ¢ BA gonkeH BbITb TakKe
NepCcoHaAM3NPOBAHHbLIM, HAa YTO M HaMpaBAeHa KOHLUEeNuMa Tepanum
no GINA 2021 no npuHUMNY «OLEeHKa-KOPPeKLUA-OLLeHKa oTBeTa».

Ha cerofHAWHMI geHb Nporpamma Tepanuu bA npesycmatpu-
BAEeT NOCTPOEHWE MAPTHEPCKUX OTHOLLUEHWM MEXKAY MaLMEHTOM W
BPAYOM, HanpaB/AEeHHbIX HAa NOBbILIEHWE KOMMNIAeHCa Tepanuu; BbiAB-
NIeHWe v ycTpaHeHue GaKTOPOB PUCKa Pa3BUTUSA 06OCTPEHMA NaToNo-
run. OcHoBy papmakoTepanumn BA cocTaBafeT CTyneHYaTbl NOAXo4,
LLeNI MM KOTOPOTO ABNAOTCA AOCTUMKEHNE KOHTPOA Haj CMMNTOMaMM
1 TeyeHnem 3aboneBaHUA C NOCAEAYIOLLMM ero NoaAepKaHMeM Ha
NPOTANKEHUN ANNTENIbHOTO BPEMEHM, @ TaKXKe NpoduNaKkTUKa Hebna-
TONPUATHBIX MCXOA0B 3aboneBaHNs ¢ y4ETOM Tepanum 0cobbix cryya-
eB (6epeMeHHOCTb, HENEPEHOCUMOCTb JIEKaPCTBEHHbIX MPenapaTos,
acnupuHoBas bA u ap.), Hannuma KomopbuaHoii natonoruu (annep-
TMYECKUI PUHUT, NULLEBAA anaeprus u ap.)

dapmakoTtepanua BA BK/IoYaeT B cebs Mcnonb3oBaHWe rpyn-
Mbl NEKAPCTBEHHbIX CPEACTB, HANPABAEHHbIX HAa KyNMpoBaHMe BPOH-
XOCMa3ma K KOTOPbIM OTHOCATCA:

*  npenaparbl U3 rpynnbl B,-aroHUCTOB

*  KopoTKogeiicTeytowme M-XONMHONWUTUKM

*  KOM6WMHMpOBaHHbIE MpenapaTtbl (MnNpaTtponus Gpomua +
¢deHoTepon)

e npenapatbl 6a3ncHOl (NPOTMBOBOCNANIUTENLHOM) TEPANUM
C Le/Ibi0 KOHTPOIA CMMNTOMOB 3a60n1eBaHusa (MITKC)

*  aHTWNENKOTPUEHOBble NpenapaTbl

*  KOMBVHMpOBaHHbIe npenapatbl (MIKC + gautenbHo aent-
ctytowme B,-aroHnctsl (LLABA))

e Combined drugs (ICS + long-acting B,-adrenergics
(LABA)

e  Long-acting theophylline and cromones
e Monoclonal antibody omalizumab (Xolair®)

e Anti-IL-5 (reslizumab® and mepolizumab®).

Currently, allergen-specific immunotherapy (AIT) is the
mainstay treatment for curing allergic disorders; potentially, dis-
ease-modifying therapy dampens the immune response to rele-
vant allergens by administration of incrementally increasing dos-
es of inciting allergen. Thus, as evidenced by literature data, AIT
has a high level of evidence for efficacy and recommendation, la
and A, respectively [25].

Still, the fact remains: that prevention is better than cure.
Furthermore, there is nothing more efficient and cost-effective
than prevention. Therefore, prevention is a critical component in
BA patient management. However, adherence to preventive mea-
sures can often be challenging. However, it is an indispensable
part of PM The WHO Global action plan for the prevention and
control of noncommunicable diseases (NCDs) 2013-2020 shifted
global health priorities to include BA due to the high global bur-
den of asthma along with other NCDs of worldwide importance.
The WHO has developed three levels of prevention in children
and adults to improve NCD management, as shown in Fig. 4.

The BA prevention levels scheme emphasises the impor-
tance of adopting a personalised approach in this stage consider-
ing disease history and clinical and paraclinical data.

Currently available epidemiological data suggest that asth-
ma occupies a central place among the chronic respiratory dis-
eases of non-infectious aetiology, with increasing the annual
prevalence trend, especially in the paediatric population. There-
fore, according to the WHO, BA is a public health problem for
high-income countries and globally, being one of the severe med-
ical and socio-economic problems with a significant cost burden
on the healthcare system and patients.

Given BA clinical heterogeneity and variability, the manage-
ment of patients today involves using not only garden-variety
therapy but also a personalised approach. This became possible

Fig. 4 Levels of BA
prevention recommended
for children and adults

Primary P — carried out in
patients at risk for hereditary
predisposition to allergic
reactions and diseases
before sensitisation is
detected

Secondary P —is carried
out in patients who have
demonstrated sensitisation
with a possible absence of
symptoms

Prevention(P) — >

Tertiary P — is performed for
patients with verified BA and
aims to reduce the impact of
provoking factors to improve
BA control and reduce the
need for medication
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*  TeOGUNNWHBI AUTENLHOTO AENCTBUA U KPOMOHBI

e BUONOTMYECKME MpenapaTbl MOHOKNOHA/bHbBIX aHTUTEN
npotus IgE (omannsyma6b®)

e npotus U/1-5 (pecnnsymab® n menonmsymab®).

CerogHa ocoboe BHUMaHWe yaensercs annepreH-cneunow-
yeckoit ummyHoTepanuu (ACUT), Kak eMHCTBEHHOMY MeToy, Cho-
COOHOMY M3MEHMUTb XapaKTep M TeYeHWe annepreH-cneumduyeckomn
MMMYHO/IOTMYECKON PEAKTUBHOCTM NALMEHTA 3a CYET CHUMKEHUA YyB-
CTBUTE/IbHOCTM OPraHM3Ma K NPUYMHHO-3HAYMMOMY annepreHy nyTém
BBEAEHMA BO3PACTAOLWWMX J03 a//iepreHa, OTBETCTBEHHOIO 33 KNUHU-
YecKkue npossaeHus natonornu. Mo faHHbIM AUTEPaTYpPbl, 3PdeKTHB-
HocTb ACUT MMeeT camblii BbICOKMIM ypOBeHb A0Ka3aTenbHocTH (la) u
BbICOKYIO CTEMeHb pekomeHgaumm — A [25].

HecomHeHHbIM OCTaeTca TOT GaKT, YTo: «...NPOPUNAKTMKAE — NyY-
we neyeHus. Het HMYero appeKTMBHEE N IKOHOMUYHEE, YEM NPODU-
NakTuKay». MpodunakTnka ABNAETCA KAOYEBbIM 3BEHOM B BeAEHUU
naupeHToB ¢ BA, HO 3a4acTyto eé cobntogeHne BbI3bIBAET Y HUX PAS,
TPYLHOCTEN, HO, TEM HE MEHee, MMEHHO OHa ABNAETCA OAHOM U3 Co-
cTaBasoweit KoHuenumun NMM. B obHoBnEHHOM pyKoBogcTee BO3 BA
BK/tOYeHa B [N06abHbIN NaH No NPOGUNAKTUKE HEMHPEKLIMOHHbIX
3abonesaHuit (HU3). C uenbto NosbiweHNUA 3GHGEKTUBHOCTM BeaeHMA
naupeHToB ¢ HM3 BO3 pa3paboTana Tpu ypoBHA NPOPUNAKTUKN Y Ae-
Tel 1 B3pOCAbIX, CTPYKTYpa KOTOPOM NPOAEMOHCTPUMPOBaHA Ha puc. 4.

CTpyKTypa npodunaktukm BA y aeteil u B3poC/bix Takke Ae-
MOHCTPUPYET HaM, YTO NOAXO0A, K AAaHHOMY 3Tany AO/KeH ObiTb nep-
COHMOULMPOBAH Ha KOHKPETHOTO NaLMEHTa, YYMTbIBAA AaHHbIe aHaM-
Hesa NaToNoIMK, a TaKkKe KAMHUYECKUX U MAPaKNMHUYECKMX AAHHbIX.

Takum 06pa3om, Ha CEroAHAWHMWIA AeHb B COOTBETCTBUM C
UMELUMMUCA AAHHBIMU 3MUAEMMONOTUYECKUX WUCCNen0BaHNU BA
3aHMMAET Beayluee MeCcTo Cpean XPOHWYECKOW MaToNorM OpraHos
[bIXaTeNIbHOM cUCTEMbI HEMHEKLMOHHOW 3TUOMIOTMM, PAcnpoCTpa-
HEHHOCTb KOTOPOI PACTET, 0COBEHHO B AeTCKoW nonynauum. Mo aaH-
HbiM BO3, BA aBnsetca npobiemoii o6LLecTBEHHOTO 340aBOOXpaHe-
HMA He TONbKO ANIA CTPaH C BbICOKMM YPOBHEM [OX0A3, HO U ANA BCEX
CTpaH, HE3aBUCMMO OT YPOBHA WX Pa3BUTUA, ABNAACL OLHOM U3 ce-
PbE3HBIX HE TO/IbKO MEAMLMHCKMX, HO U COLMANbHO-3KOHOMUYECKMX
npobnem 1 BneYéT 3a cob0i 3HaUMTEIbHbIE IKOHOMMYECKUE 3aTPaTbI,
KaK B MacLuTabe CTpaHbl, TaK M A8 CAamMoro MaumeHTa.

YunTbiBas reTeporeHHOCTb U BapuabenbHoCTb TeyeHus bBA,
BeJeHMe MauMeHTOB C AAHHON MATONOTMEN CErogHA NpeaycmaTtpu-
BaeT He TO/bKO MCMO/b30BaHME «LWabioHOB», HO M MEepPCOHANMU3N-
POBAHHOIO MOAX0AA, 3TO CTa/No BO3MOMKHbIM 61arogapsa UsyveHuto
MHAMBMAYaANbHbLIX 0COBEHHOCTel NauueHTa (non, Bo3pacT, npueep-
YKEHHOCTb, 3a1HTEPECOBAHHOCTb MaLMeHTa K HasHAYeHHOW Tepanuu,
KOMOPOMAHOCTb, B/IMAHME OKpPYXKalOWeW cpesbl, HacneacTBEHHas
OTArOWEHHOCTb U Ap.), 0COBEHHOCTEN KNMHUKO-NATOreHEeTUYECKOro
TeyeHun 3abonesaHun, C Y4ETOM onpegeneHns Buomapképos de-
HoTMnoB M 3HgoTunoB BA. MM no3sonAeT pacnosHaTb y NauyeHTa
NpPeApacnoNoXeHHOCTb K NaToNOTMM eLé A0 NOABAEHUA €€ KAUHU-
YECKMX NPOABNEHUI, NPMOCTAHOBUTL NpPOrpeccrpoBaHne bnarogaps
CBOEBPEMEHHOMY Ha3HAYEHWIO Tepanuu 1 NPoBeAeHU0 NpPoduaak-
TUYECKMX MEPONPUATUIA HA PaHHEN CcTaauu 3aboneBaHus, cnocobHa
CYLLECTBEHHO MOBbLICUTb YPOBEHb KOHTPOAA Haj CUMNTOMaMM NaTto-
NOTUM, CTUMYNMPOBATb KOMMNAEHC TEPANWUM NaLMEHTa U, TEM CaMbIM,
MOBbICUTb KAYECTBO KM3HM NaumeHTa. HeobxoaMmo NoHMMaHue Toro,
YTO KaKaplii BapuaHT BA MMeeT 0COBeHHOCTV CBOEro TeYeHus, 3TMOo-
NOTUM, NaToreHesa U KAMHWYECKOW KapTUHbI, U OTCIOAA CNeayeT, YTo
naToNoruMA No-pasHoOMy NOAAAETCA Tepanuu, NPOPUAAKTUYECKUM U
[ANarHOCTUYECKUM MEPOTPUATUAM.

Puc. 4 Cmpykmypa
npounaKkmuKu bA,
pPEKOMEHO08AHHAA 0714
demell u 83poCsbIX

MepsuyHas N — nposoguTca
naumMeHTam 13 rpynnbi
pYCKa No HaceACTBEHHOM
npeapacnonoKEHHOCTU K
aNINIePruyeckuM peakumam
1 3abonesaHMaM [0
BbIfIB/IEHUA CEHCMBUAM3aLMmn

BropuuHas N1 — nposoautca
naLlmeHTam, y KOTopbIX
[AO0Ka3aHo Hannyune
ceHcnbunumsauum, npu
BO3MOXXHOM OTCYTCTBUM
CMMNTOMOB 3ab0/1eBaHusA

Npodunaktuka (M) —— >

TpetnyHas N — npoBOANUTCA NALMEHTaM C
BepuounLMpoBaHHOI BA 1 HanpaBieHa Ha
CHU}KEHWe BO3AENCTBUA NPOBOLMPYHOLLMX
($AKTOPOB C Le/bI YNYYLIEeHWA KOHTPOAA
BA 1 ymeHbLUEeHMA NOTPebHOCTU B
JIeKapCTBEHHbIX NpenapaTax

due to the study of the patient’s individual characteristics (gen-
der, age, compliance, patient’s appreciation for the prescribed
therapy, comorbidities, impact of environment and hereditary
factors, etc.). In addition, pathogenetic aspects of clinical course,
with a determination of BA phenotypes and endotypes biomark-
ers, should be considered. PM makes it possible to recognise a
patient’s predisposition even at the preclinical stage, prevent pro-
gression by early treatment and preventive measures. PM can
also significantly increase control over the symptoms, improve
patient compliance, and increase patient quality of life. It is es-
sential to realise that each BA type has its aetiology, pathogenesis
and clinical features and course. Hence, it follows that the disease
responds in different ways to therapy, prophylactic and diagnostic
measures.
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