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PE3IOME. AkTtyanbHOCTh. CodeTaHue mojaumno3Horo puHocuHycuta (ITPC) u ponxuansHoii actMmel (BA) B HacTosIee
BpEMsI pacCMaTPUBAETCs KaK OTIEIbHBIN (PEHOTHUIT, XapaKTEPUIYIOLIMICS CXOKUMU OCOOCHHOCTSIMU BOCITAIUTEIbHBIX
U3MEHEHUI, MPUBOASIIUX K YTsikeneHuto TeueHus kak [TPC, tak u BA.

[lenp. M3yduTh KIMHNYECKNE OCOOCHHOCTH U XapaKTePUCTUKU MECTHOTO ¥ CUCTEMHOTO BOCITAJINTEIILHOTO IpoIiecca
y nauueHToB ¢ couetaHueM ITPC u BA.

Martepuaibl 1 MeTobL. B 1ccienoBaHue BKIOYeHbI 96 1OGPOBOJIBLIEB, KOTOPbIE ObLIN Pa3ae/ieHbl Ha 4 TPyIIIIbL: rpyIia 1:
MpaKTUYECKM 300poBbie 100poBoblbl (HopMma); rpymma 2: noopoBoibiibl ¢ [TPC B couetanum ¢ auteprudeckoii BA
(ITPC+abA); rpynma 3: noopoBouibiibl ¢ [TPC B couetanuu ¢ Heamnepruueckoir BA (ITPC+uBA); rpynma 4: ITPC 6e3
BA. Bcem yuacTHUKaM HMcclie0BaHMS TPOBEACHbI KIMHUKO-J1A00paTOPHbIE, UHCTPYMEHTAIbHbIE U aJJIEPrOJIOTHYECKIUE
MeTolbl 00caenoBaHust. OrnpeaeaeHue COCTOSIHUS KOHTPOoJIst BA TpoBOAMIOCH C UCITOJIb30BAHUEM OITPOCHUKA KOHTPO-
Js1 actMbl (ACQ-7), a coctosinust koHTposist [TPC — ¢ ucnonb3oBaHUEM OMPOCHUKA KOHTPOJISI KCXoaa 0oJie3Hel Hoca
1 OKOJIOHOCOBEIX TTa3yx (SNOT-22). ITpu 3ToM Tak:ke OLIEHMBAJIM M KA9eCTBO XKM3HU MAIleHTOB C MCIOJb30BaHNEM
AQLQ (Asthma Quality of Life Questionnaire — oImpocHUK KauyecTBa KU3HM).

Pesynwratel. [TogreepkaeHo B3auMoBnusaue bBA u I1PC, roe coyeTaHne naHHBIX 3a00JieBaHUI MPUBOINIIO K Oojee
TSKEJIOMY U HeKOHTposupyemMomy TedeHuio BA u [TPC Ha ocHOBaHMM OLIEHKU C MCIMOJb30BaHMEM OMPOCHUKOB
SNOT-22, ACQ-7 1 AQLQ. D11 pe3ynbraThl KOPPEIUPOBAIM € MOBLILLIEHUEM a0COIOTHOIO KOJUYECTBA 03UMHO(MUIOB
B Tiepr(epUIECKOl KPOBU U BBIPAKEHHON 303MHO(DMILHO-KIETOYHOM MH(MWIBTPALleil CTPOMBI HOCOBBIX TTOJIMIIOB.
ITokazano, uro coueranue [1PC u HBA nMeno mpusHakKu 6ojiee BRIPaKEHHOTO 303MHOMMIBHOTO BOCITAJICHUS, YTO
SIBJIICTCST HEOIarOMPUSTHBIM IIPOTHOCTUICCKUM (PaKTOPOM.

3akmroueHue. CpaBHEHUE KJIETOYHBIX XapaKTEPUCTUK MECTHOTO M CUCTEMHOTI'O BOCIIAJIUTEIBHOTO Mpoliecca y IallueHTOB
¢ [TPC B couetanuu ¢ BA mo3Bonuiio caenarb BBIBOJ O TOM, UTO Pa3BUTKE IMOJIUIIA SIBJISIETCS PE3YIbTaTOM MECTHOT'O BOC-
nanauTeabHoro npouecca. JlaabHeriee uzydyeHue naroreHesa [1PC 1 BA moMokeT MOHSTbh MEXaHU3MBbI, CBSI3bIBAIOIIIME
5TH 3a00JIeBaHUS, Y PACCMOTPETh BO3MOKHBIC MOJIEKYJIBI-MUIIIEHU JIJIsI OMOJIOTUUECKOM TePaIiH.
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Honunommﬁ puHocunycut (ITPC) — xpoHuyeckoe
BOCTTIAJINTEIHbHOE 3200JIeBaHNE BEPXHUX IbIXATE/Ib-
HBIX ITyTe, TaToreHe3 KOTOPOro HeMOCTaTOYHO U3YYEH,
HECMOTPS Ha TPOBOAMMBIE TeHETUUECKME, MMMYHOJIO-
rMYeckne U MUKpoOroaornyeckue uccuenoBanus [1].
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[Moaumno3HbIi pPUHOCUHYCUT SIBJSIETCSI OMHUM U3
CaMBbIX TSIKEJIbIX (hOPM XPOHUUECKOTO PUHOCUHYCUTA,
TPYAHO MOIJAIOIIMMCS HE TOJIbKO KOHCEPBATUBHOMY,
HO U orepaTuBHOMY jieueHuIo [4]. [1pu mopbope Tepa-
MUY 1J151 JAHHOU KOTOPThI NallMeHTOB BO3HUKAIOT TPY/I-
HOCTH, B TOM UMCJIe CBSI3aHHbIE C HAJTMYMEeM KOMOpP-
ouaHbIX 3a00aeBaHuil [TPC, koTOpbIe CyllIeCTBEHHBIM
00pa3oM BJIUSIIOT Ha €ro KJIIMHWYECKYI0 KapTUHY 1, UTO
camoe BaxkHoe, Ha najibHeiui ycriex tepanuu [TPC.
Cpenu HanboJIee YacTo BCTpevaroluxcs 3a001eBaHUit
y nauueHToB ¢ [TPC BbiAeHSIIOT OPOHXUATBHYIO aCTMY
(BA) [5, 6], xapaKTepHU3YIOIIYIOCS XPOHIUYECKIM BOCITA-
JIEHUEM HWXKHUX JbIxaTeabHbIX yTelt. Couetanue [TPC
u BA xapakTepusyeTcst KITMHUYECKU 00J1ee TSKEJIbIM 1
HEKOHTPOJIMPYEMBIM TeueHneM bA, Tae Habmomaercs
BbIpaKeHHast OOCTPYKIIUSI IbIXaTeJIbHbIX ITyTel Mo cpaB-
HEHMIO ¢ malmeHTaMu, crpagatomumMu bA 6e3 [TPC [7].
B cBs13u ¢ atum I1PC paccmatpuBaeTcs Kak (akTop
pucka GopMUPOBaHUS TSKEIOM, TIJI0XO KOHTPOJIUPY-
eMmoil BA. CuuTalort, uto y nauueHToB ¢ BA Hanuuue
BBIPAXKEHHOTO BOCIAJIEHUSI B HUKHUX JbIXaTebHbIX
nyTsix ooyciosieHo [TPC, mosToMy TakuMm naiueHTam
yalle HeoOXoAMMa TOCIIUTAIU3ALMS 1JTsI KYTTUPOBaHMS
oboctpenust bA, a nieyeHue TpedyeT 0oJiee ATUTEILHOTO
BpemeHu [8, 9].

OcCHOBBIBasiICh Ha KOHUEMIMU eIUHCTBA AbIXaTeJb-
HOW CUCTeMBI, TIpeIoJararoleii peaTu3aunio MPUHLIN-
I1a «OIMH AbIXaTeIbHBIN ITyTh, OMHO 3a00eBanue» [10],
ITPC u BA caenyeT paccMaTpuBaTh Kak JBa ITaTOJIOTH-
YECKHUX COCTOSTHUST, UMEIOIIIMX OOIIIME YEPThI ITaTOreHe-
3a. lcxo/1s1 U3 3TOT0, psiji UcciieqoBaTeel CYUTAIOT, UYTO
3a00JIeBaHUST BEPXHUX U HUKHUX JIbIXaTeIbHBIX MyTel
SIBJISIIOTCSI OJHOBPEMEHHBIM TPOSIBJIEHUEM OIHOTO U
TOTO K€ BoCIayiMTeJbHOro npouecca [11, 12]. OgHako
CTOUT OTMETUTh, YTO BOCHAJIUTEIbHbBIN MTpoLIecC Mpu
couetanuu ITPC u BA uMeet onpeejieHHbIe 0COOEH-
HOCTH, BIIMSIIOLLIME HA BLIOOD Tepariuu, IO3TOMY 3HaHUe
MEXaHM3MOB BOCTIAJIEHUS U 3aITyCKaIOLINX UX (PaKTOPOB
MOKET 00ECIIeUUTD YCIICIIHYIO IMarHOCTUKY U JIeueHre
B OyaylLieM.

Marepuajibl 1 METOADI

B uccnenoBaHue BKITIOUEHBI 96 B3POCIBIX J0OPO-
BOJIBLIEB, KOTOpPbIe HA OCHOBAHUM KPUTEPUEB BKIIIO-
YEHMUSI/UCKJTIOUeHUST ObLIM pa3jesieHbl Ha 4 TPYIIbL.
[pynma 1: 3mopoBbie noopoBoabibl (HopMma), rpymma 2:
I1PC B coueranuu c aeprudyeckoii bA (ITPC+abA),
rpyrmna 3: ITPC B codyeraHuu ¢ Heauiepruyeckoii bA
(ITPC+H1BA), rpynna 4: ITPC 6e3 BA. Bo Bcex uccieny-
€MBbIX IpYITHax MPOBOAUIOCH KIMHUKO-JIa00paTOPHOE,
MHCTPYMEHTAJIbHOE U aJUIEProJIoTnIecKoe 00cie10Ba-
HUe, BKJIIoYalollee cOop ajieprojorniyeckoro aHaM-
He3a, KIMHUYECKWUI aHaJIu3 KPOBU, CITUPOMETPUIO U
IMOCTAHOBKY KOXXHBIX IIPUK-TECTOB C UCIIOIb30BAHUEM
JMArHOCTUYECKUX ajyiepreHoB. BomgHo-coneBbie pac-
TBOPHI aJIJIepreHOB Mpoun3BoacTBa KommaHuu AO «bro-
men» uM. MI.M. MeuHuKoBa: ajljIepreH U3 JOMallHel

TBUTA, OMOJIMOTEYHOM TIBLIN, TIepa IMMOAYIIIEK, aJuIepreH
BMUAEePMaIbHbIN U3 IIEPCTU KOLIKU U COOaKU, alJiepreH
D. pteronyssinus, D. farinae, KOTOpble UMeI KOHLIEH-
tpauuo 10000+2500 PNU /M. Takske UCITOIb30BaIUCh
BOJIHO-COJIEBbIe pacTBOpPHI aiepreHoB — AO «HITO»
MUuUKpOTeH: MUKCT-aJUIepTeH 13 TTBUTBIIBI IePEBhEB, Ty -
TOBBIX U COPHBIX TPaB, KOTOPbIE UMeJ KOHIIEHTPALIUIO
10 000 PNU/mu. [ToMuMO BOJHO-COJIEBBIX PACTBOPOB
aJUIEPreHOB UCI0Ib30BaTUCh TECT-KOHTPOJbHAS KU~
KocTh Komnanuu AO «HITO» MukporeH u pacTBop
ructamuna 0,1% kommnanuu TOO «Bbypin».

OneHka cocTosIHUS KOHTPOoJIs1 BA ocHOBBIBanach Ha
onpocHuke ACQ-7 (Asthma Control Questionnaire —
OMPOCHUK KOHTPOJS acTMbI), TakKxXe OLlEHUBAIU U
KayeCTBO XXU3HU MAIlMEHTOB C UcTojib3oBaHueM AQLQ
(Asthma Quality of Life Questionnaire — ornpocHuK
KauyecTBa XU3HU).

Hanmmaue nBycToponnero ITPC 6bu10 moaTBepKneHo
SHAOCKOIMMUYECKHUM HCClIeOBaHUEM MOJOCTU HOca U
JaHHBIMU KOMITBIOTEPHOI TOMOrpaduu OKOJOHOCO-
BbIX Tasyx (OHIT). I1pu 3HIOCKONMYECKOM OCMOTpPE
TOJIOCTH HOCA yCTaHABJIMBAIACh CTETICHb pacIpocTpa-
HEHHOCTH TTOJIMTIO3HBIX BETETAIIN I TT0 peKOMEHIAIIVSIM
EPOS (European position paper on rhinosinusitis and
nasal polyposis) 2012 r. ITauneHTBI ¢ U30IMPOBAaHHBIMU
AHTPOXOAHAJbHBIMU MOJUIIAMU, OAHOCTOPOHHUMU
TOJIUIIaMM HOCa He ObUTY BKJIIOYEHBI B MCCIEIOBaHUE.
OueHky coctossHust KoHTpojs ITPC nmpoBoauiu c
ucnonb3oBaHueM ornpocHuka SNOT-22 (Sino-nasal
outcome test — 22 questions — OMPOCHUK KOHTPOJISI
ncxoja 00Je3HE HOCa M OKOJIOHOCOBBIX Ma3yX).
BceM nmanueHTam nmpoBeeHa SHIOBUACOCKOMMYeCcKast
TOJTUIIOTOMUSI, a Y TPYIIITBI 3MOPOBBIX JOOPOBOJIBIIEB
OCYILIECTBIISICS XUPYPruuecKuii 3a00p hparMeHTOB
CIIM3UCTOM 000JIOYKH 3aTHUX KOHIIOB HIZKHIX HOCOBBIX
PaKOBUH TPU MPOBEIEHNHU MJIaHOBOM KOHXOTOMMUU.

st mpoBeneHUs TUCTOJIOTUUECKOTO UCCIe0BaHUsI
oIlepallMOHHbINA MaTepual hukcuposaau B 10% Heii-
TpaJiIbHOM 3a0y(depeHHOM pacTBope hopmajnHa IIpU
pH 7,2—7.,4 B teuenue 12—24 4. [IpoBoaky matepuaia,
3aKJIoYeHre B MMapaduH, TIPUTOTOBICHNIE TUCTOJIOTH-
YeCKHUX MPErnapaToB U OKPACKY FeMaTOKCUIMHOM U 30-
3MHOM IPOBOAMJIN 1O OOLIEIIPUHATON MeToauKe [13].
151 MUKPOTOMUM CPE30B UCTIOB30BAIM POTALIMOHHBIM
MUKPOTOM C pydHbIM IipuBogoM Leica RM2235 (Iep-
MaHus). MccremoBanme poBOMMIM HA MUKPOCKOTIE
Zeiss Axio Scope Al (Iepmanust) ipu yBeanueHnu x 100,
x400. OnieHUBaIU SMUTETUATBHYIO BBICTUJIKY TOJIMNA
WM ero hparMeHTOB, COCTOSTHUE XKeJie3, BhIPakeHHOCTh
oTeKa 1 GuOpo3UPOBaHUS CTPOMBI, a TAKXKE TIJIOTHOCTh
1 COCTaB BOCIAJIMTEIbHON MHMWMIBTPAIIUN, KOTOPHIE
oTpeAeNsiIn He MeHee 4yeM B 10 perpe3eHTaTUBHBIX
MoJisix 3peHust npu yseandeHuu x400. g ycraHOB-
JICHUsI TJIOTHOCTU MHMUIbTpaTa MpOBOAUIN MOACYET
KJIETOK (203MHOMUIOB, HEUTPODUIOB, TUMDOIIUTOB,
TMCTUOLIMTOB, MaKpo(aroB, TYYHbIX KJIETOK) C IOCJIe-
JYIOLIMM BBIYUCIEHUEM CPEIHEr0 apupMeTUYECKOTO
3HAUYEHMS, B 3aBUCHMOCTU OT BEJUYUHBI KOTOPOTO
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YCJOBHO BBIIESUIN 3 CTETIEHU BbIPaXKeHHOCTH JIEHKO-
LUTAPHOI BOCIIAJIMTEIbHOU MH(WILTpALU: CIa0YyI0
(I crennenn), ymepennyto (Il creneHb) M 3HAYUTEIb-
Hyto (III crenens). K I crenenu oTHocuu cirydau, B
KOTOPbIX paccunTaHHoe Ha 10 mosieil 3peHust cpeaHee
apudmeTnyeckoe 3HaueHue He TipeBbiiiano 200 KIeTok,
npu I creneHu cpeaHee apuMeTUIECKOE BApbUPOBAJIO
ot 201 o 400 knetok, npu 11 crenenu cpenHee apud-
MeTtudeckoe 610 >400 KIIeTOK.

[To KosiMuecTBEHHBIM MOKa3aTe/IsIM YK cJia 303MHO-
¢GuI0B U HEWTPODUIOB B BOCHATUTETLHOM WUH(MUIb-
TpaTe onpenessiii 303MHOGUIbLHO-HEUTPOPUIbHBIN
uHaekc (DHWN), paBHbIii OTHOILLIEHUIO CPETHETO apu-
METUYECKOTO YMCiia 303MHOMDUIOB K CpeiHEMY apud-
METUYEeCKOMY urciia HeUTpoduaoB B 10 ydTEeHHBIX MO-
Jisix 3peHus. Huxe nmpuBeneHa hopMyJia BBIYMCIEHUSI.

CpepHee apudmMeTnHeckoe Yncno 303MHodunoB B 10 nonsix 3peHns
ot = CpegnHee apudmeTtnyeckoe uncno Heirtpodunos B 10 nonsx 3peHns

CratucTudeckKnil aHanu3 (pakTUIEeCKMX JaHHBIX
IIPOBOIMIIN C MCIIOJIb30BAHMEM ITaKeTa CTaTUCTUIECKIX
nporpammM Statistica 12.0. [laHHbIe TPUBOAWIN B BUIE
«cpemHee apuMeTUIeCcKoe» £ «CTaHgapTHAs OIINO-
Ka cpegHeli» (M*m). CTaTucTu4ecKylo 3Ha4YMMOCTh
pa3Iuumnii ompeneNsuii ¢ UCIIOJIb30BaHMEM Hellapa-
MeTpudyeckoro kpurepus — U-tecta ManHa—YUTHU.
Paznnuust cuutanuch CTaTUCTUYECKY 3HAUMMBIMU TTPU

Ta6amna 1. XapakTepucTHKA YYACTHUKOB HCCJIEIOBAHUS

p<0,05. I;11 aHamM3a CBSI3M ABYX YMCJIOBBIX ITOKa3aTe-
JIeii CITOTb30BaJIM PAaHTOBYIO Koppesiiio CrimpMeHa.
Koppensuus cuntanack goctoBepHoii mpu p<0,05.

PesyabTathi

XapakTepucTHKA rpynin nanueHToB

Bo Bcex mcciieayeMbIX TpyIinax npeooiagaiy KeHII 1 -
Hbl, HO B rpy1ine «[TPC 6e3 BA» cooTHOIIEHHUE XKEHILIVH
1 My>XK4MH coctaBuio 45,83 u 54,17% cooTBETCTBEHHO
(taba. 1). CpenHsisi NpoaoKUTebHOCTh BA cocTaBuia
14,96+2,25 roma ms rpymmsl «[ IPC+abA», 12,461+2,31
rofa — juist rpynibl «[TPC+HBA», craTucTHYecKu 3Ha-
YYMBIX pa3iMuuii He HaOmoaanochk. CpenHssl Mpoao-
xwurenbHocTh [TPC B rpyre «[TPC+abA» — 11,12+1,97
roza, B rpymnie «I[TPC+ubA» — 12+1,97 rona, B rpymiie
«ITPC 6e3 BA» — 13,17+2,32 roga. B GonblnHCTBE
ciayyaeB abA nnarnoctupoanu pasbiie [TPC, mpu aTom
CpeHMI BO3pacT MallMEHTOB cocTaBisut 36,33+3,13
rojga, a B JajbHeHIIeM C MPOMEXYTKOM He OoJiee
5 net — IIPC B Bo3pacte 40,42+3,14 roma. B rpymnme
«[TPC+HBA» 0b1710 3a(pMKCUPOBAHO, YTO TAKME CUMIITO-
MblI, KaK 3aJI0)KEHHOCTb HOCa, ObLIU ITEPBbIMU XKaJTI00aMu
JIO TIOCTAHOBKM JMAarHo3a «OpOHXWaIbHAsT aCTMa», 4TO
TOBOPUT O B3aMMOCBSI3U IaHHBIX 3a00JIeBaHUIA.

B HameMm ucciaenoBaHUM Mbl TaKxKe MpoaHalIu3U-
poBai 4acTOTy OOOCTPEHUI U TOCHUTAIM3ALUNI 10

XapakTepucTuKu Hopwma TTPC+abA ITPC+ubA ITPC 6e3 BA
Yucno cyObeKTOB 24 24 24 24
[Mon (KeHIUHBI/MYXIUHBI, N, %) 13/11 20/4 18/6 /13

(54,17%/45,83%) | (83,33%/16,67%) | (75,0%/25,0%) | (45,83%/54,17%)
Bospacr, et 32,50+2,79 50,63%2,90 52,83+2,94 50,25+2,22
He6rot ITPC, ner 40,42+3,14 41,79£2,95 39,134+2,52
He6rot BA, et 36,33+3,13 40,38+3,19
[MponomxurensHocTh BA, et 14,96+2,25 12,46%2,31
[MponomxutensHocts [TPC, net 11,12+1,97 12,0+1,97 13,17£2,32
Oo6octpenus BA B Teyenne nocaeanux 12 mec
1 pa3, % 50,0% 41,67%
2 pasa, % 20,83% 25,0%
3 pasa, % 4,17%
4 paza u 6onee, % 20,83%
Tocnuramazamuu no nosoay BA B Teyenne nociaeanux 12 mec

1 pa3, % 75,1% 41,7%
2 paza, % 8,33% 12,5%
3 pa3a, % 8,33%
4 pasza u 6oiee, % 4,17%
Kypcot CIT'KC, % 58,33% 62,5%
FESS 6oitee 4 pa3 3a Becb niepuon 6ose3nu, % 66,67% 79,17% 54,17%
Hernepenocumocts HITBIT, % 25,0% 54,17%* 4,17%

I[MpumedaHue: * cTaTUCTUYECKU 3HAYUMO oTinyaercss oT «Hopma», p<0,05; °© cTaTUCTUYECKN 3HAYUMO OTIMYACTCS OT
«[MPC+abA», p<0,05; ** ctatuctuyecku 3Haunumo otindaetcst ot «[1PC 6e3 BA», p<0,05; HIIBI1 — HecTeporaHbie TPOTUBOBOC-

TaJIUTEJIbHBIC ITpeIiapaThbl.
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npuurHe BA, Xxupypruueckux BMeLIaTeJbCTB (3HA0-
BUIEOCKOIMMYecKas rmojunoromust Hoca — FESS) 3a
Bech IMepuoj 6osie3Hu, Kak npeaiaraetT EBponeiickuii
PUHOJIOTMYECKUI HCCIeN0BaTENbCKUN (hOPYM (WWW.
rhinologyresearch.eu), opranuzoBanHbiii EUFOREA
(European Forum for Research and Education in Allergy
and Airway Diseases). OOIIMIi TPOLIEHT rOCIIUTAIN3a-
nuii 1o nosoxy bA B rpynme «ITPC+abA» cocraBun
83,43%, 4TO 3HAYUTEIBHO BBIIIE MO CPABHEHUIO C
rpyrmoit «[TPC+aBA» (66,7%). [1pn 3TOM BBICOKAsI
yacToTa rocrnuranu3auunii (6oyiee 2 pas 3a 12 mec)
obuta otMeveHa B rpyine «[TPC+HbA» B oTiuuue ot
rpynnbl «[TPC+abA», rae npeuMyIiecTBEHHO ObLIU
3aperMCTPUPOBAHBI OJHOKPATHBIE FOCHUTAIU3ALNN
(75,1%) (cm. Tab6u. 1). BerrensnoxkeHHBIE (DaKThI TTOJI-
TBEPKIAIOT 00Jiee TSKeN0e KIMHUYECKOe TeUeHUe He-
ayutepruyeckoii bBA B couetanuu ¢ [TPC. [TonyueHHbIe
JIaHHBIE TAaKKe KOPPEUPYIOT C YaCTOTO 000CTpeHMIA
BA, Tem cambiM no6poBosblbl ¢ [TPC B couetanuu ¢
BA oTauyanuch TSKeJIbIM TedeHUEeM, CIIOCOOCTBYIOIIUM
YBEJIMUEHUIO 00beMa JieUeHUs CUCTEMHBIMU TJTIOKOKOP-
tukoctepougamu (CI'KC) (cm. Tabu. 1), Ho couetaHue
HDBA u ITPC xapakrepusyercst 6oJiee TSKeJIbIM K HEKOH-
TPOJIMPYEMbIM TeUeHHeM BA, 4To MPUBOAWIIO K YaCTHIM
000CTpPEHUSM U COOTBETCTBEHHO TOCTIUTAIU3ALIUSIM.
KacaTeabHO 4acTOThl XUPYPrUYeCKUX BMEIIATeIbCTB,
TO U3 TabJ1. 1 BUAHO, YTO HAUOOJBIIIUIA MPOLEHT MOJIU -
MOTOMMIA, MPOBOAMBIIMXCS O0Jiee 4 pa3, ObLI B Ipymnire
«[TPC+HBA» no cpaBHeHuto ¢ rpynmnamu «[TPC+abA»
u «ITPC 6e3 BA», HO CTAaTUCTUYECKU 3HAUMMBIX Pa3Jif-
YW1 He BBISIBIIEHO. B 1aHHOM cllyyae MOXHO TOBOPUTD
0 ToM, uTo bA Hanpsimyto BiausieT Ha [TPC, mpuBoas K
arpecCMBHOMY TeUeHUIO 3a00J1eBaHNsI, yCTOMUYUBOMY K
CTaHIapTHOU Teparuu.

B nepudepuueckoii KpoBU y 10OPOBOJbBIIEB C
[TPC+HBA abcooTHOEe KOJIMYECTBO 303MHO(DUIOB
ObLIO CTATUCTUYECKM 3HAYMMO BhIlIe B 5 1 9 pa3
o cpaBHeHMIO ¢ rpymmoi «Hopma» (p=0,00001) u
«[MPC+abA» (p=0,00002) (puc. 1). Kpome Toro, ypo-
BEHb JICMKOIIUTOB ObLJT CTATUCTUYECKU 3HAYMMO BhIIIIE
10 CpaBHEHUIO ¢ rpymnImoi «Hopma» y 1o0OpoBOJIbLEB C

Qo3unHodunbl
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Puc. 1. YpoBeHb 303MHOGWIOB B TIepu(epUIeCcKOil KPOBH;
* cTaTMCTUYECKU 3HaYMMo oTimnyaercs ot «Hopmar», p<0,05;
0 crarucTryecku 3Ha4MMo otimdaercs ot «[TPC+abA», p<0,05;
** cTaTucTIYeCKK 3HaUMMO oTiimdaetcst ot «[TPC 6e3 bA», p<0,05

«IMTPC+abA» (p=0,001) u «ITPC+ubA» (p=0,00004)
(puc. 2). Crout oTMeTuTh, uTo rpymnnbl «I[ TPC+abA»
(p=0,040) u «[TPC+uBA» (p=0,004) TakKe umean
CTATUCTUYECKU 3HAYMMBIE pa3Inyus 110 CPABHEHMIO C
rpynmnoii «[1PC 6e3 BA». [1pu paccMOTpeHU YPOBHS
MOHOULMTOB ObLIO 3a(hMKCUPOBAHO CTATUCTUUECKU
3HaunMoe 1oBbieHue B rpymnie «[TPC+ubA» 1o cpaB-
HeHuto ¢ rpynmoit «<Hopma» (p=0,006), «[TPC+abA»
(p=0,008), «ITPC 6e3 BA» (p=0,002) (puc. 3). CermeH-
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Puc. 2. YpoBeHb JIEMKOLUTOB B ITepudepruIecKoii KpoBH; * cTa-
TUCTUUYECKH 3HAYMMO oTindaercst ot «Hopmar, p<0,05; © ctatu-

cTyecky 3HauuMo otimdaercs ot «[TPC+abA», p<0,05; ** cTa-
TUCTUYECKHU 3HaUMMo oTiimdaetcst ot «[1PC 6e3 BA», p<0,05
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Puc. 3. YpoBeHb MOHOLIMTOB B TiepuepuiecKoit KpoBu; * cra-
THUCTUYECKH 3HAYMMO oTan4daeTcst ot «Hopmar, p<0,05; ° craru-
cTUYecKM 3HauuMo otindaercs ot «[IPC+abA», p<0,05; ** cra-
TUCTUYECKU 3HaUuMo otianuaercs ot «[1PC 6e3 BA», p<0,05

TOsIAepHBIC HEUTPODUIIBI CTATUCTUYECKN 3HAYMMO T10-
BhILIeHHI B rpyre [TPC B coueTaHnM ¢ ajie prudecKom
1 HeaJulepruyeckoit BA kKak 1o cpaBHEHUIO C TPYIIIOi
«Hopma» (p=0,042 1 p=0,012 cOOTBETCTBEHHO), TaK 1
no cpaBHeHuIo ¢ rpynmnoit «I[TPC 6e3 BA» (p=0,049 u
p=0,017 cooTBeTcTBeHHO) (puc. 4). [Ipu 3TOM NMaOy-
KosimepHbIe HEUTPODMIBI CTATUCTUYECKHU 3HAUMMO
MOBLILIECHBI TpeuMylIecTBeHHO B rpymiie «[IPC+abA»
1o cpaBHeHUIO ¢ Tpynmnoit «Hopma» (p=0,041), «ITPC
6e3 BA» (p=0,018) (puc. 5).

CornacHo naHHbIM criupomeTpuu (tabi. 2), OPB, B
rpyrmax «[TPC+abA» u «ITPC+uBbA» OBl cTaTUCTH-
YECKHM 3HAYMMO HIKE IO CPaBHEHMIO KaK C TPYyMIoi
«Hopma» (p=0,0003 u p=0,00002 cOOTBETCTBEHHO),
tak u ¢ rpynmnoi «ITPC 6e3 BA» (p=0,001 1 p=0,00004
coorBercTBeHHO). CooTHomenne ODPB,/PXKEJI B
rpynne «[IPC+abA» Takxke CHUXXEHO, YTO F'OBOPUT
00 yTsixkeneHuu tedyeHust bA npu coueranuu ¢ [1PC.
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Puc. 4. YpoBeHb HEUTPODUIOB CEIMEHTOSIIEPHBIX B niepude-
pHUYECKOil KpOBU; * CTATUCTUYECKU 3HAYMMO OTIMYACTCS OT
«Hopma», p<0,05; © ctaTUCTUYECKU 3HAYMMO OTIMYAETCSI OT
«ITPC+abA», p<0,05; ** craTMCTUYECKU 3HAUMMO OTJIUYACTCS
ot «ITPC 6e3 bA», p<0,05
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Puc. 5. YpoBeHb HeliTpouI0B MaOUKOSAEpHBIX B nepude-
pUYECKOl KPOBU; * CTATUCTUYECKU 3HAYUMO OTIUYAETCS OT
«Hopwma», p<0,05; © craTUCTUYECKU 3HAYMMO OTIMYAETCS OT
«[MPC+abA», p<0,05; ** craTucTUYECKU 3HAUMMO OTJIMYAETCS
ot «[TPC 6e3 BA», p<0,05

ayepreHsl) — 41%, ceHCMOMIN3aIIMS K ITBLUTBLIEBBIM ajl-
JiepreHaM cocraBuiia 32%, a K KpYIJIOTOAMYHBIM ajljiep-
reHaMm — 27%. YpoBeHb ob1ero IgE B cbIBOpoTKe KpoBU
noo6pososbleB ¢ [TPC+HuBA (165,11+£72,26 ME/min)
OBbUT 3HAYUTEITHLHO BBIIIE IO CPABHEHUIO C IPYTUMU
rpynmnaMu, MNpu 3TOM CTAaTUCTUYECKU 3HAYMMble
ormuus (p=0,021) Habaomaanch OIpu CpaBHEHUU
«[MPC+uBA» (165,11£72,26 ME/mn) u «I1PC 6e3
BA» (38,76+11,03 ME/mn) (puc. 6). U3BecTHO, 4TO B
TaToreHe3e Heaieprindeckoii bA BemyIyro posib UTparoT
BpOXaeHHBIe TnMdounnHbie KiaeTku 2-1o tumna (ILC2) u
MeXaHu3M IlepekioueHus B-kierok Ha cexpenuio IgE
B JAHHOM cJTydae oTcyTcTByeT. Ho B-kiteTku urparot He
MeHee 3HaUMMYIO POJIb B TIOAACPXKAHUK BOCTIAJICHHS TTPU
BA u I1PC, nipu 3TOM B IpOBEJAEHHbBIX paHee UCCIIe0-
BaHUSIX ObUTO OOHAPYKEHO 3HAYUTEIbHOE KOJUYECTBO
B-K71€TOK B TKaHU TTOJTUTIA, JTOKAJIBHO TTPOIYIINPYIOIITIX
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Puc. 6. YpoBeHb o611iero IgE B CbIBOPOTKE KPOBU; * cTaTUCTHYE-
CKM 3HaYMMO ominyaetcst oT «Hopmar, p<0,05; © cratuctruecku
3HaunMMo otTiinuaetcst oT « [ TPC+abAx», p<0,05; ** craTucTryecku
3HaunMo omndaercs oT «[1PC 6e3 BA», p<0,05

Ta6auma 2. CnmpoMeTpruYecKre JaHHbIE YIACTHUKOB HCCJIEIOBAHUS

XapakTepucTUKu Hopwma ITPC+abA I[MTPC+ubA ITPC 6e3 BA
ODB,, 1 3,55+0,19 2,494+0,15%" | 2,03%0,14%°" 3,5340,21
O®B,, % OT IOJKHBIX BEJTUUUH 109,05+2,96 86,04+3,69™ 74,1£3,83%™ 109,44+3,57
O®B,/®XKEJI, % oT N0JKHBIX BEJIUYMH 83,14+1,58 67,88%+1,69-™ | 63,65+2,17- 77,41£1,22

I[IpuMeyaHue: * CTaTUCTUUYECKH 3HAYMMO oTamyaercs ot «Hopmar, p<0,05; ° craTcTHIeCKY 3HAYMMO OTIIMYaeTCs
ot «[TPC+aBbA», p<0,05; ** cratuctnaecku 3HaunmMo ommnuaercs ot «[1PC 6e3 BA», p<0,05.

C npyroii CTOpOHBI, OBUIO BBISIBJIEHO HAUOOJIbIIee CHUA-
skenue B rpymniie «[ IPC+ubA» o cpaBHeHMIO ¢ MaleH-
Ttamu rpymnsl « I TPC+abA». JlaHHbI (hakT 00bsICHSIETCS
OoJiee BbIpaK€HHBIM BOCTIAJIEHUEM U, CJIeI0BaTeIbHO,
TSDKENIBIM TeUeHueM Heajuiepruyeckoir bA. OtMedeHo
CTaTUCTUYECKN 3HAYMMOE CHWKEHWE COOTHOIICHUS
ODB,/®XKEJI B rpynne «[TPC 6e3 BA» 1o cpaBHeHuio
¢ rpyrmoit «Hopma» (p=0,004), 4T0, BO3BMOXHO, CBUIE-
TEJLCTBYET 00 YK€ UMEIOIIEeMCS BIUSIHUM BOCITaJICHUS
npu ITPC Ha HI>KHIE OTAEbI AbIXaTebHBIX MyTEH, 10~
TBepK/1asi KOHLIETILUIO eIMHCTBA IbIXaTeIbHbIX MTyTei.

AleproJiornaeckoe o0cie0BaHne

B rpynine no6poBosblieB ¢ «[TPC+abA» nipeob:ianana
MOJIMCEHCUOMIM3ALIMS (KPYTJIOTOIMYHbIE M ITBUIbLICBbIC

anTutena knaccoB IgGl, 1gG2, IgG4, IgA, IgE u IgM.
DT0, BO3BMOXHO, 00BICHSET NoBbIIeHNe ob1iero IgE B
CBIBOPOTKE KpoBU 100poBoJiblieB ¢ [TPC mpu oTcyTcTBUM
IgE-3aBucumoii aieprum.

OueHKa COCTOSHUS KOHTPOJISI ACTMbI ¥ NOJIUIIO3HOTO
PUHOCHHYCHUTA

CornacHo gaHHbIM onpocHuka ACQ-7, BA Oblia
HEKOHTPOJMPYEMOI BO BCeX MCCEayeMbIX rpymrax
MpU CPaBHEHUU AOOPOBOJIBLEB C AIEPIUUYECKON U
Heauieprudeckoil bA kak B coueranuu ¢ [1PC, Tak u
0e3 Hero. Hanboee BeicoKMe OaJlIbl ObUIM OTMEUEHEI B
rpyrie «[TPC+abA» (2,2240,16 6au1a), 4T0 CTaTUCTH-
YeCKHU 3HAUYMMO OTiIM4ajaoch OT rpyniibl «ITPC+abA»
(p=0,038) (Tabu. 3). I1pu oLieHKE BHIpaxKEHHOCTU CUM-
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Ta6muua 3. OnpocuHuku kouTpo.st BA u ITPC

Taommua 4. /[anHbIe THCTOJIOTHYECKOTO HCCIeI0OBAHNUS

OnpoCcHUKKN ITPC+aBbA | MMPC+uBA | [1PC 6e3 BA
ACQ-7 1,81£0,15 | 2,22%0,16°
SNOT-22 54,63£2,83 | 52,58+4,09 | 50,96%3,67
AQLQ
AKTHUBHOCTh 3,23%+0,47 3,03£0,38
CUMIOTOMBI 2,4410,26 2,11£0,18
Dmonunu 2,90+0,42 2,31+0,34
OhPYKIOUET | 3,940.41 | 3,350,57

IIpumeyanue: © CTaTUCTUYECKH 3HAYUMO OTJINYAETCS OT
«[TPC+aBbA», p<0,05; ** craTUCTUYECKN 3HAYMMO OTIMYACTCS
ot «ITPC 6e3 BA», p<0,05.

NITOMOB PMHOCHHYCHUTA 110 onpocHUKY SNOT-22, rue
TSKECTb COCTOSIHUSI IIPSIMO TTPOIOPLIMOHATIbHA KOJIM-
4yeCTBY HaOpaHHBIX 0A/UIOB, CTATUCTUYECKU 3HAYUMBbIX
M3MEHEHMI He ObLIO BhISIBJIEHO, B rpyIe «[IPC+abA»
SNOT-22 cocraBuia 54,63%2,83 Gaiiia, 4TO BBILIIE OTHO-
CUTEJIBHO APYTUX McclieayeMbix rpymn. MccienoBanue
KauyecTBa XKM3HU MPU UCIOJb30BAaHUN BOMPOCHMKA
AQLQ BbIsIBMIIO HantOoJIee HU3KME 3HAYECHM S BCEX 1K
Ka4yecTBa XKN3HU y 100poBoJibLeB rpyniibl « [ IPC+HBA»
T10 CPAaBHEHMIO C IPYTUMU UCCIICAYEMbIMU IPYIIITaMHU (CM.
TabJ1. 3). [I0OpOBOJIBLIBI OTMEYAIM OTPAHUYEHUS B CBOEH
MMOBCEIHEBHOM AESITEIBHOCTH; CTPAJAIN OT CUMIITOMOB
00JIe3HU; UCTIBITBIBAIN CTPECC BCACACTBUE YAYIIIbS,
MMPUCTYIIOB OJBIIIKK, KaIILIS; TSKEI0 MEepeHOCUIN
HeraTMBHOE BIUSHUE (DAKTOPOB OKPYKAIOILIEH Cpe/ibl.

IIpu coueranuu ¢ ITPC Teuenne BA craHoBuTCS
MeHee KOHTPOJIIMPYEMbIM, YTO MOATBEPKAaeTCs JaHHBI-
mu ACQ-7 nu AQLQ, ripu 3TOM, COIJIACHO ONPOCHUKY
SNOT-22, rae oTMe4yajaoCh MOBbILIEHUE B I'PYIIIIe
«[TPC+abA» u «ITPC+HbBA» 110 cpaBHEeHUIO C APYTUMU
rpyrnamu, BA ocinoxusier teuenue ITPC.

TucTonormyeckoe ucciie0BaHNe OHONTATA MOJINIA
CJM3UCTOM 000JI0YKH IOJIOCTH HOCA

ITpu BbIMOJIHEHUM TTATOMOP(MOIOTMYECKOTO HUC-
CJIeMOBaHUSI TKaHU TOJUIIOB B 3aBUCHMMOCTH OT TIpe-
00J1alaHus KJIETOK BCE MOJIUIIbI ObLIMA pa3/iesieHbl Ha
903MHOMUIbHbIC, HEUTPOMUIBbHBIE U, B CIy4ae paBHOIO
KOJIMYECTBA COOTHOIIIEHMSI 203UHO(DUIIOB U HEUTpOhU-
JIOB, cMelraHHbIe. OlieHKa B TaHHOM CJTyyae OCHOBBIBA-
JIach Ha Ipeo0IagaHuy 303UHOMUIOB 1 HEHTPO(DUIOB B
10 pernpe3eHTaTUBHBIX MOJISIX 3PSHUS TIPY YBEIUUEHU T
B 400 pas. B rpynne «[IPC+abA» nunarHoctTupoBaHO
70,83% »03uHOpMIBHBIX 1 4,17 % cMelIaHHbBIX, a TTOJTH-
0B C IpeodIagaHueM HeUTpoduUI0B He OOHAPYXKEHO.
B rpynme «ITPC+ubBA» 62,50% 503MHO(DUILHBIX TO-
JTOB, 8,33% — HelTpodUIbHBIX 1 8,33% cMelIaHHBIX
rmojiunoB (Ta6u. 4). B rpyrmne «[1TPC 6e3 BA» BbIsIBICHO
58,33% 303uHOGUIbHBIX, 8,33% — HEUTPOGDUIBHBIX U
8,34% cMmelIaHHBIX ITOJUITOB.

IMokazarenu [TPC+aBbA | [TPC+ubA | I1PC 6e3 bA
DHU 13,88+4,06 | 11,35+3,49 | 14,72+4,09
Tun monumno3Hoit TKaHU
DosuHobwibHbA | 70,83% 62,50% 58,33%
HeiirpoduibHblii - 8,33% 8,33%
CMelaHHbIi 4,17% 8,33% 8,34%

I1pn uzyyenun SHU B moaunIio3Hoi TKaHU ObLIO
BBISIBJICHO TOBbIILIEHNE JAHHOTO COOTHOILLIEHUSI BO BCEX
uccinenyeMmbix rpynmnax (ITPC B coueTaHuu ¢ ajiepru-
yeckoii u Heayepruyeckoit BA u I1PC 6e3 BA) 6e3
CTAaTUCTUYECKU 3HAYUMBIX pa3inunii (cM. Ta0:. 4). Cre-
MeHb KJIETOYHOU MHMUIBTpALIMU, XapaKTepu3ylolast
MHTEHCHMBHOCTb MECTHOI BOCTIAJIMTEbHOM peakinu,
npeacTaBlieHa Ha puc. 7, 8.

Heo0xonumo Takske moauyepKHyTh, YTO B OTJIMUME OT
JIOKa3aHHOI paHee B3aMMOCBSI31 YPOBHS 203MHOGMUIIOB
B KPOBU U B MOKpPOTe Ipu BA npu npoBeneHnn Koppe-
JISIIMOHHOTO aHaJIN3a C PacYeTOM PAHTOBOI KOpPEIIs-
vy CiupMeHa He ObLIO BBISIBJIEHO 10CTOBEPHBIX KOP-
pensiimii Mexy abCOMIOTHBIMU WJIM OTHOCUTEIbHBIMU
3HAYEHUSIMU D03UHO(UIOB NepudepruiecKoii KpoBU U
TKaHU TIOJIMIIOB, CBUAETEILCTBYIOIINUX 00 OTCYTCTBUU
B3aMIMO3aBUCUMOCTHU COAEPXKaHUS 203MHODUIOB B
CTpOME TTOJIUIIOB U B MepucepruIecKoil KPOBHU.

Takum oOpa3om, 1151 OLIEHKM MHTEHCUBHOCTH BOCIIa-
JIEHUS B MOJTUIIAX MBI HE MOXKEM MCITOJIb30BaTh ITOKa3a-
TeJIb CoIePXKaHMs 203MHOMUIIOB B CUCTEMHOM KPOBOTO-
K€, HeOOXOIMMO OCHOBBIBATHCS MPEUMYILIECTBEHHO Ha

2 cTeneHb 3 cTeneHb

1 cTeneHb

Puc. 7. CrerieHb BBIpaxKeHHOCTH JISHKOLIMTAPHOM BOCITAJTUTEIIb-
HOI MH(UIBTPALUKY CTPOMBI Ha3aJbHbIX IOIUIOB. OKpacka
reMaTOKCWJIMHOM U 303MHOM, yBeandeHue x400

MPC 6e3 BA

m 3-9 cTeneHb
= 2-q CTeneHb
B 1-q CTeneHb

NPC+HBA

NMPC+abA

0,00 5,00 10,00 15,00 20,00 25,00 30,00 35,00 40,00 45,00

Puc. 8. CreneHb K1€TOUHOM MHOUIBTPALIMKY TOJUNO3HON TKAHU
B rpymme «[1PC+aBbA», «[TPC+HBA» u «[1PC 6e3 BA»
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XapaKTepUCTUKAX MECTHOTO BOCITAJIUTEILHOTO MTPOLIEC-
ca. 1o enle pa3 MoATBEPKIAET HEOOXOAMMOCTb U3y4aTh
0Ka3aTe/ i MMEHHO MECTHOTO BOCTIAIUTEIbHOTO OTBETa
Ha yPOBHE CJM3UCTOI 000JIOUKM BEPXHUX IbIXaTETBHBIX
ITyTel, COCTOSTHIE KOTOPOTO SIBJISIETCS HAMOOJIee 3HAIM -
MBIM IrarHOCTHYeCcKUM Kpurepuem mpu [1PC.

Oo6cyxnenne

BzaumHoe BausiHue aByx natosioruii (ITPC u BA)
MaJio M3y4eHo, a yKazaHHbIE 3a001eBaHUS TPAIUIIOH-
HO paccMaTpHWBaIOTCS KaK He3aBUCHUMBIE, O YeM paHee
OBLJIO TMOJYYEHO MHOXECTBO 3KCHEepUMEHTaTbHBIX
cBUneTenbeTB. [lepBoHaUalbHO HE ObLIO BBISIBIEHO
YBEJIMUEHMS YACTOThI aJJIEPTronaToIoruii (BKitovast bA)
cpenu nauueHToB, cTpanatoux [TPC, He oTMeuanoch
UX BIMUSIHUE Ha TskecTh cuMmiToMoB [TPC u BeposT-
HOCTb XUPYPTUYECKOTO BMEIIIATEIbCTBA TSl YIaICHUS
nojunoB. OJHaKO B MOCJIeTHUE TOAbl B MUPOBOM Hayd-
HOM IuTepaType MOSIBJISIIOTCS OTAEJIbHbIC MyOJUKaIUH,
JoKas3bIBatolre TecHylo B3auMmocBs3b [TPC u BA. Lin
n coaBT. [14—16] BBIIBUJIM TMOBBIIIEHHYIO YaCTOTY
BCTPEYAEMOCTH TOJIMIIOB y ITallMeHTOB ¢ bA, KoTopas
coctaBuia 31,4% mipu nerkoii hopme BA, a B rpymme
MaLMEHTOB CO CpeaHel U Tskeoi popMoit BA — 48,3
1 94,4% cooTBeTCTBeHHO. Poccumiickue rccenoBaren
Tak:Ke TTOATBEPANIN CYLIIECTBOBAHUE B3aUMOCBSI3U bA
u ITPC, npoaeMoHCTpUpPOBaB B UCCJIEIOBAHUU C yda-
ctreM 411 1oGpOBOJIBIIEB ITOBBIIIEHHYIO BCTPEYaeMOCTh
MMOJIUIIOB Y MAIUEHTOB CO CpeIHeTsIKeIbIM (47,9%) u
TskenbIM (41,2%) Teuenuem BA [17].

B nipoiiecce 06pabOTKM MOTYYEHHBIX JAHHBIX MbI
MOJYYWIN Pe3yabTaThl, KOTOPbIE CBUIETEIHCTBOBAIN
0 HEKOHTPOJIMPYeMOM TeuyeHUU BA mpu couyeTaHuu ¢
I1PC, moarBepxnammeecs nanHbiMu ACQ-7, AQLQ,
cumxenreM O®B, u cootnHomenus OPB, /PKEJT kak
1o cpaBHEeHMIO ¢ Tpynroi «Hopmax, Tak u ¢ «I[TPC 6e3
BA». Tem BpemeHeM, corjiacHO onpocHuky SNOT-22,
BA ocioxnser teuenue [TPC, yTo Takke moaTBepxKia-
eTCSl U YBEJIMYEHUEM MTOTPEOHOCTU B XUPYPIMUECKOM
JICYEHUUW — IHIOBUACOCKOIMMYECCKON MOJIUITOTOMUN
Hoca. CornacHo pekomeHgaunsim EUFOREA, Teuenne
ITPC MOXHO cuuTaTh arpecCUBHBIM TPpU MpOBee-
HUU TOJUMOTOMUU HOoca Oosiee 4 pa3 3a BeCh Mepuol
00JIe3HU, a MOCAeAYIONINE MOJUIOTOMUM Y TaHHOM
KaTeropuu MalreHTOB He SIBISIOTC 3(DhEeKTUBHBIMMU.
IMamuents ¢ ITPC B coueTaHuu ¢ HealJIeprudeckoi u
ayeprudeckoit BA mMeny 00BN TPOLEHT ITOIUIIO-
TOMMUIA, TIpPOBEICHHBIX 00Jiee 4 pa3, YTO TOBOPUT O OoJiee
TsikesioM 1 arpeccuBHoM TeueHuu [1PC. TTonyuyeHHbIe
pe3yabTaThl MOATBEPXKIAIOTCS U CYIIECTBEHHBIMU
M3MEHEHUSIMM KJIETOYHOTO COCTaBa KPOBH, BbIpaxa-
IOIIMMUCS B HAMOOJIbIIEM OTKJIOHEHUU aOCOJIOTHOTO
yuciia 303MHO(GUIIOB, JTEHKOLIMTOB, CETMEHTOSIIEPHbBIX
U MaJIOUKOSIACPHBIX HEUTPO(DUIOB 1 MOHOLIMTOB KPOBH,
YTO IOKA3bIBaeT CYIlIeCTBOBaHUE 00Jiee BhIPa)KEHHOTO
Bocriasienust npu codetanuu [TPC u BA.

Pe3ynbraTtel Hallero McciaenoBaHUs OMIPOBEPTAIOT
TUTIOTE3Y O HAJIWYUH 203MHOMMIBHOTO IIpoliecca

TOJILKO MPU HAJIMYUU ajuiepruu. B aTom ciaydae 303u-
HOMWINIO MOXHO OOBSICHUTh aKTUBALIMEl BOCTIAJICHUS,
pasBuBatolerocs ¢ yaactueM ILC 2-ro Tuna, KOTophble,
npoayuupys 1L-5, npuBiekamT 303UHO]UIBI B 30HY
MecTHOI peakumu. CorjacHO JaHHBIM MHOTHX aBTO-
pOB, TpeobiagaHue 303UHOMUILHOIO TUIIA BOCTae-
HUSI UMeeT MPOTHOCTUYECKH OoJiee TSKeI0e TeueHre 1
PE3UCTEHTHOCTD K mpoBoauMoil Tepanuu. 1o Hammm
IaHHBIM, Y 1oopoBoblieB ¢ ITPC B couetanuu ¢ HbA
TedeHHe 000X 3a00JieBaHUI ObUIO OoJiee TSKEIbIM U
HEKOHTPOJIUPYEMbIM, UTO TPEOOBAJIO MPUMEHEHUS 00JTb-
mero oobema CI'KC. TToayyeHHbIe HAMU Pe3yJIbTaThl
nokasaiu, yto [TPC saBsieTcst KiIoueBbIM ITPEINKTOPOM
HapacTtaHusl TskecTu BA. DTo coryacyeTcst ¢ fTaHHBIMU
MHOTHX ITPOBEIEHHBIX paHI0MU31 POBAHHbBIX MICCIIEI0BA-
HWIA, e cTeleHb TsKecTh TedeHus BA nmena npsimyio
Koppesauuio ¢ Tskectbio Teyenus [TPC [18, 19].

Takum ob6paszom, ITPC n BA gBasgiorcst rerepo-
TeHHBIMU 3a00JIEBAaHUSIMM, BKJIIOYAIOIIUMU B ceOs
MHOXECTBO (P€HOTUIIOB, KOTOPbIE PAa3BMBAIOTCS IO
Pa3IUYHBIM MOJIEKYJISIPHBIM MexaHu3MaM. [TpoBeneH-
HOE HaMU MCCleIoBaHME IMTOATBEPKAACT HATUUME B3an-
mosausiHus ITPC u BA, mosToMy 1pu BbIOOpE TAKTUKA
BEJICHUS TAKMX MAlIMEHTOB HEOOXOAUMO ITOHUMATh, YTO
Tepanus ToJDKHA ObITh HallpaBieHa Kak Ha ITPC, tak
1 Ha BA. Ecliu BocnmaIuTe/IbHBIN MPOLIECC B BEPXHUX U
HVDKHUX JIBIXaTeJIbHBIX T TSIX IepKaTh MO KOHTPOJIEM,
TO 1 000CTpEeHMIT OYACT 3HAUUTEIBHO PEXE, U TCUCHUE
X OyIeT MEHEee TSKEJIbIM.

Takum o6paszom, yactoe couetanue IN1PC u BA
CO3/1aeT 3HAYUTEJIbHbIE MPOOJEMbI IIPU UX JUATHO-
CTUKE U JICYEHUU, IOITOMY U3YYEHUE MOJIEKYISIPHBIX
MEXaHM3MOB MaTOreHe3a JaHHbIX NaTOJOTUIA SIBJISIETCS
MPUOPUTETHOM 3a7a4€l B MHOTOUMCIIEHHBIX UCCJIEN0-
BaHUsIX BO BceM mupe. [loHnumaHue Toro, 4To BocIa-
JIEHUE B BEPXHUX JbIXaTCJIbHBIX MYTIX MOAJEPXKUBACT
BOCITaJICHWE HUXKHUX IbIXaTeIbHbBIX ITyTel 1 HA000POT,
CIocoOCTBOBAIO TOSIBJICHUIO KOHUETLIUY ¢ANHCTBA
IbpIxaTeJibHOM myTeit. OgHaKo Halle McclieJoBaHUue
MoATBepAnIO He ToJbKo B3auMoBnussHue ITPC u BA,
HO M CYILIECTBEHHOE MpeodafaHue MECTHOIO BOCIIa-
JIMTEJILHOTO IIpoliecca, TEM CaMbIM pa3BUTHE MOJMUIIA
SIBJISIETCSI PE3YJILTaTOM JIOKAJIbHOM TUCPETYJISILIMU TTPO-
U TIPOTUBOBOCIIAJIMTEIBHBIX (PAKTOPOB, a CUCTEMHBbIE
HapylIeHUs B UMMYHHOI CUCTEME BTOPUYHEL.
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Polypous rhinosinusitis in combination with bronchial asthma: clinical
features and cellular characteristics of local and systemic inflammation
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ABSTRACT. Background. The combination of chronic rhinosinusitis with nasal polyps (CRSwNP) and bronchial asthma
(BA) is currently considered as a separate phenotype characterized by similar features of inflammatory changes leading to
an increase in the clinical course of both CRSwNP and BA.

The aim of the study was to investigate the clinical features and characteristics of the local and systemic inflammatory
process in patients having a combination of CRSwWNP and BA.

Materials and methods. The study included 96 volunteers, who were divided into 4 groups: group 1 consisted of healthy
volunteers (Normal); group 2 consisted of volunteers with CRSwWNP in combination with allergic BA (CRSwNP + aBA);
group 3 — volunteers with PRS in combination with non-allergic BA (CRSwWNP + nBA); and group 4 — CRSwNP without
BA. Clinical, laboratory, instrumental and allergology examination methods were applied for all participants of the study.
BA control status was determined using the asthma control questionnaire (ACQ-7), and CRSwNP control status was
determined using the nasal and paranasal sinus clinical outcome control questionnaire (SNOT-22). At the same time, the
quality of life of the patients was also evaluated using AQLQ (Asthma Quality of Life Questionnaire).

Results. The results confirmed the interaction of BA and CRSwNP, where the combination of these diseases led to a more
severe and uncontrolled clinical course of BA and CRSwNP based on the assessment using SNOT-22, ACQ-7 and AQLQ
questionnaires. These results correlated with an increase in the absolute number of eosinophils in peripheral blood and
pronounced eosinophilic cell infiltration of nasal polyp stroma. Data processing demonstrated that the combination of
CRSwNP and nBA showed signs of more pronounced eosinophilic inflammation, which is an unfavorable prognostic factor.
Conclusions. The comparison of the cellular characteristics of the local and systemic inflammatory process in patients with
CRSwNP in combination with BA allowed us to conclude that polyp development follows a local inflammatory process.
Further study of the pathogenesis of CRSwNP and BA will help to understand the mechanisms that connect these diseases
and consider possible target molecules for biological therapy.
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Introduction

Chronic rhinosinusitis with nasal polyps (CRSwNP)
is a chronic inflammatory disease of the upper respiratory
tract, the pathogenesis of which is not well understood
despite ongoing genetic, immunological and microbi-
ological studies [1]. Every year, the number of patients
suffering from CRSwNP is constantly growing. About 1
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million 500 thousand people have CRSwNP in Russia,
30—35 million people in the USA, and according to the
European recommendations for rhinosinusitis and nasal
polyps (EPOS — European position paper on rhinosinus-
itis and nasal polyposis), CRSWNP is found in 2 t0 4.3%
of the population of Europe [2, 3].

Polypous rhinosinusitis is one of the most severe
forms of chronic rhinosinusitis, which is difficult to
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treat not only conservatively, but also surgically [4].
In the selection of therapy for this cohort of patients,
there are difficulties including those associated with
the presence of comorbid diseases of CRSwWNP, which
significantly affect its clinical presentation, and, most
importantly, the further success of CRSwNP therapy.
Among the most common diseases in patients with
CRSwNP, bronchial asthma (BA) characterized by
chronic inflammation of the lower respiratory tract
is distinguished [5, 6]. The combination of CRSWNP
and BA is characterized by a clinically more severe and
uncontrolled course of BA, where the apparent obstruc-
tion of the respiratory tract is observed as compared
with patients suffering from BA without CRSwNP [7].
In this regard, CRSwWNP is considered as a risk factor
for the formation of severe and poorly controlled BA.
It is believed that in patients with BA the presence of
evident inflammation in the lower respiratory tract is
caused by CRSwNP, therefore, such patients often need
hospitalization to relieve BA exacerbation, and their
treatment requires a longer time [8, 9].

Based on the concept of the uniformity of the respi-
ratory system, which implies the implementation of the
principle of “one respiratory tract, one disease” [10],
CRSwNP and BA should be considered as two patholog-
ical conditions that have common features of pathogen-
esis. Based on this fact, a number of researchers believe
that diseases of the upper and lower respiratory tract are
a simultaneous manifestation of the same inflammatory
process [11, 12]. However, it is worth noting that the in-
flammatory process with a combination of CRSwNP and
BA has certain features that affect the choice of therapy,
therefore, knowledge of the mechanisms of inflamma-
tion and their triggering factors can ensure successful
diagnosis and treatment in the future.

Materials and methods

The study included 96 adult volunteers who were
divided into 4 groups based on inclusion/exclusion cri-
teria. Group 1: healthy volunteers (Normal), group 2:
CRSwNP in combination with allergic BA (CRSwNP +
aBA), group 3: CRSwNP in combination with non-al-
lergic BA (CRSwNP + nBA), and group 4. CRSwNP
without BA. Clinical, laboratory, instrumental and
allergological examinations including a clinical blood
test, spirometry, an allergy history, and skin prick tests
using diagnostic allergens were carried out in all studied
groups. Water-salt solutions of allergens manufactured by
«Biomed» JSC named after I.I. Mechnikov: allergen from
house dust, library dust, feather pillows, epidermal aller-
gen from cat and dog hair, allergen D. pteronyssinus, and
D. farinae, which had a concentration of 10,000+2500
PNU/ml, were used. Water-salt solutions of allergens
by FSUC “SIC “Microgen” JSC: a mixed allergen from
pollen of trees, meadow and weeds, which had a concen-
tration of 10,000 PNU/ml were also used. In addition to
the water-salt solutions of allergens, a test control fluid

by FSUC “SIC “Microgen” JSC and a 0.1% histamine
solution by LP Burli were used.

The assessment of asthma control status was based on
ACQ-7 questionnaire (Asthma Control Questionnaire),
and the quality of life of patients was also evaluated using
AQLQ (Asthma Quality of Life Questionnaire).

The presence of bilateral polypous rhinosinusitis
was confirmed by endoscopic examination of the nasal
cavity and computed tomography of the paranasal si-
nuses (PNS). The endoscopic examination of the nasal
cavity determined the prevalence of polyposis vegetation
according to the recommendations of EPOS (European
position paper on rhinosinusitis and nasal polyposis),
2012. Patients with isolated anthrochoanal and unilat-
eral nasal polyps were not included in the study. The
CRSwNP control status was assessed using SNOT-22
questionnaire (Sino-nasal outcome test — 22 questions —
the questionnaire for controlling the outcome of diseases
of the nose and paranasal sinuses). All patients underwent
endovideoscopic polypotomy, and a group of healthy vol-
unteers underwent surgical sampling of the fragments of
the mucous membrane of the posterior ends of the lower
nasal turbinates during a planned conchotomy.

Histological examination

The surgical material was fixed in 10% neutral
buffered formalin with pH of 7.2—7.4 for 12—24 hours.
Preparation of the material, wrapping in paraffin,
preparation of histological specimens, and staining with
hematoxylin and eosin were carried out according to
the generally accepted technique [13]. For section mi-
crotomy, a rotary microtome with a manual drive Leica
RM?2235 (Germany) was used. The study was carried
out on Zeiss Axio Scope Al microscope (Germany) with
x100 and x400-fold magnifications. The epithelial lining
of the polyp or its fragments, the state of the glands, the
evidence of stroma edema and fibrosis as well as the den-
sity and composition of inflammatory infiltration, which
were determined in at least 10 representative fields of view
on the microscope with 400-fold magnification, were
evaluated. To establish the density of the infiltrate, the
following cells (eosinophils, neutrophils, lymphocytes,
histiocytes, macrophages, and mast cells) were counted
with subsequent calculation of the arithmetic mean value,
depending on the value of which three degrees of severity
of leukocyte inflammatory infiltration were conditionally
distinguished: weak (the I degree), moderate (the 2™
degree) and significant (the 3¢ degree). The first degree
(I) included cases in which the arithmetic mean value
calculated for 10 fields of view did not exceed 200 cells, at
the second degree (II) the arithmetic mean ranged from
201 to 400 cells, and the third degree (111) the arithmetic
mean was >400 cells.

Using the quantitative indicators of the number of eo-
sinophils and neutrophils in the inflammatory infiltrate,
we determined the eosinophil-neutrophil index (ENI),
which is equal to the ratio of the arithmetic mean value
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of eosinophils to the arithmetic mean value of neutrophils
in 10 recorded fields of view. The calculation formula is
given below.

The arithmetic mean value of eosinophils in 10 fields of view

- The arithmetic mean value of neutrophils in 10 fields of view

Statistical processing of data

Statistical analysis of the actual data was carried out
using the statistical software package Statistica 12.0. The
data were presented as “an arithmetic mean value” *+
“a standard error of mean” [M®m]. The statistical
significance of the differences was determined using a
nonparametric criterion — Mann—Whitney U test. Dif-
ferences were considered statistically reliable at P<0.05.
To analyze the relationship between two numerical indi-
cators, Spearman rank correlation was used. Correlation
was considered reliable at P<0.05.

Results
Characterization of Patient Groups

In all the studied groups women predominated,
but in “CRSwNP without BA” group the ratio of
women and men was 45.83% and 54.17%, respectively

Table 1. Characteristics of the participants of the study

(Table 1). The average BA duration was 14.96+2.25 years
for CRSWNP + aBA group and 12.46%2.31 years for the
CRSwNP + nBA group; at this no statistically signifi-
cant differences were observed. The average duration
of CRSWNP in CRSWNP + aBA group is 11.12+1.97
years, in CRSwWNP + nBA group is 12.0+1.97 years, and
in “CRSwNP without BA” group is 13.17+2.32 years.
In most cases, aBA was diagnosed before CRSwWNP,
while the average age of the patients was 36.33%+3.13
years, and later, with an interval of no more than 5 years,
CRSwNP at the age 0f40.42+3.14 years. In CRSWNP +
nBA group, it was revealed that such symptoms as nasal
congestion were the first complaints before the diagnosis
of bronchial asthma, which indicates the relationship of
these diseases.

In our study we also analyzed the frequency of exac-
erbations and hospitalizations due to BA, surgical inter-
ventions (endovideoscopic nasal polypotomy — FESS)
for the entire period of the disease as suggested by the
European Rhinology Research Forum (www.rhinolo-
gyresearch.eu), organized by EUFOREA (European
Forum for Research and Education in Allergy and Air-
way Diseases). The total percentage of hospitalizations
for BA in CRSwWNP + aBA group was 83.43%, which is

Characteristics Normal CRSwNP + aBA CRSwNP + nBA CRSwNP without BA
A number of people 24 24 24 24
Sex (women/ men, n, %) (54.17%}1;.83%) (83.33%0//146.67%) 18/6(75.0%/25.0%) (45.831‘%%431.17%)
Age, years 32.50+2.79 50.63+2.90 52.831£2.94 50.25+2.22
CRSwNP début, years 40.42+3.14 41.79+2.95 39.13+2.52
BA début, years 36.33+£3.13 40.38%3.19
BA duration, years 14.96+2.25 12.46%2.31
CRSwNP duration, years 11.12+£1.97 12.0£1.97 13.17+2.32
BA exacerbations in the past 12 months
1 time, % 50.0% 41.67%
2 times, % 20.83% 25.0%
3 times, % 4.17%
4 times and more, % 20.83%
Hospitalizations for BA in the past 12 months
1 time, % 75.1% 41.7%
2 times, % 8.33% 12.5%
3 times, % 8.33%
4 times and more, % 4.17%
SGCS courses, % 58.33% 62.5%
et oy o e 66.67% 79.17% 54.17%
Intolerance to NSAIDs, % 25.0% 54.17%* 4.17%

Note: * — statistically significantly different from the «Normal», P<0.05; © — statistically significantly different from « CRSWNP +
aBA», P<0.05; ** — statistically significantly different from « CRSwNP without BA», P<0.05.
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significantly higher compared to CRSwWNP + nBA group
(66.7%). At the same time, a high frequency of hospi-
talizations (more than twice in 12 months) was noted in
CRSwNP + nBA group in contrast to CRSwNP + aBA
group, where single hospitalizations were mainly regis-
tered [75.1%] (Table 1). The above facts confirm the more
severe clinical course of non-allergic BA in combination
with CRSwNP. The obtained data also correlate with the
frequency of BA exacerbations, thus, volunteers with
CRSwNP in combination with BA had a severe course
contributing to an increase in the volume of treatment
with systemic glucocorticosteroids (SGCS) (Table 1), but
the combination of nBA and CRSwNP is characterized
by a more severe and uncontrolled course of BA, which
led to frequent exacerbations and, naturally, hospitaliza-
tions. Regarding the frequency of surgical interventions,
Table 1 shows that the largest percentage of polypotomies
performed more than 4 times was in CRSwNP + nBA
group as compared with CRSwNP + aBA and PRS with-
out BA groups, but there were no statistically significant
differences. In this case, we can state that BA directly
affects CRSwNP leading to the aggressive course of the
disease that is resistant to standard therapy.

In the peripheral blood of the volunteers with
CRSwNP + nBA, the absolute number of eosinophils was
statistically significantly higher 5 and 9 times as compared
with Normal group [p =0.00001] and CRSwNP + aBA
[p = 0.00002] (Fig. 1). In addition, the level of leuko-
cytes was statistically significantly higher as compared
with Normal group in the volunteers with CRSwNP +
aBA [p = 0.001] and CRSwNP + nBA [p = 0.00004]
(Fig. 2). It should be noted that “CRSwNP + aBA”
[p=0.040] and “CRSwWNP + nBA” [p = 0.004] groups
also had statistically significant differences as compared
with CRSwNP without BA group. When considering
the level of monocytes, a statistically significant increase
was recorded in CRSwNP + nBA group as compared to
Normal group [p =0.006], CRSwNP + aBA [p=0.008],
CRSwNP without BA [p = 0.002] (Fig. 3). Segmental
neutrophils were statistically significantly increased in

Eosinophils
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o ** X
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600 000 000

Coulomb/litre

*
*
300 000 000 i i
0 szl
Normal ~ CRSwNP+aBA CRSwNP+nBA ~ CRSwNP
without BA

Fig. 1. The level of eosinophils in peripheral blood.

Note: * — statistically significantly different from the «Nor-
mal», P<0.05; © — statistically significantly different from
«CRSwWNP +aBA», P<0.05; ** — statistically significantly different
from «CRSwNP without BA», P<0.05
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Fig. 2. The level of leukocytes in peripheral blood.
Note: * — statistically significantly different from the «Normal»,
P<0.05; © — statistically significantly different from «CRSwWNP +
aBA», P<0.05; ** — statistically significantly different from
«CRSWNP without BA», P<0.05
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Fig. 3. The level of monocytes in peripheral blood.

Note: * — statistically significantly different from the «Normal»,
P<0.05; °© — statistically significantly different from «CRSwWNP +
aBA», P<0.05; ** —statistically significantly different from
«CRSwWNP without BA», P<0.05

Coulombylitre

CRSwNP group in combination with allergic and non-al-
lergic BA as compared with Normal group [p = 0.042
and p = 0.012, respectively], and CRSwNP without BA
group [p = 0.049 and p = 0.017, respectively] (Fig. 4).
Moreover, stab neutrophils were statistically significantly
increased mainly in CRSwNP + aBA group as compared
to Norm group [p = 0.041] and CRSwNP without BA
group [p = 0.018] (Fig. 5).

Segmental neutrophils
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Normal ~ CRSwNP+aBA CRSwNP+nBA  CRSwNP
without BA

Fig. 4. The level of segmental neutrophils in peripheral blood.
Note: * — statistically significantly different from the «Normal»,
P<0.05; °© — statistically significantly different from «CRSwWNP +
aBA», P<0.05; ** —statistically significantly different from
«CRSwWNP without BA», P<0.05
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Stab neutrophils
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Fig. 5. The level of stab neutrophils in peripheral blood.
Note: * — statistically significantly different from the «Normal»,
P<0.05; °© — statistically significantly different from «CRSwWNP +
aBA», P<0.05; ** — statistically significantly different from
«CRSwNP without BA», P<0.05

Coulomby/litre

According to spirometry data (Table 2), FEVI1
(Forced expiratory volume) in “CRSwNP + aBA” and
“CRSwNP + nBA” groups was statistically significantly
lower as compared with “Normal” group [p = 0.0003
and p = 0.00002, respectively] and “CRSwNP without
BA” group [p = 0.001 and p = 0.00004, respective-
ly]. The ratio of FEV1/FVC (Forced lung capacity)
in “CRSwNP + aBA” group also decreased, which
indicates an increase in the clinical course of BA in
combination with CRSwNP. On the other hand, the
greatest decrease in CRSwWNP + nBA group was revealed
in comparison with the patients of CRSWNP + aBA
group. This fact is explained by a more pronounced
inflammation and, therefore, a severe clinical course
of non-allergic BA. There was a statistically significant
decrease in FEV1/FVC ratio in CRSwNP without
BA group as compared with Norm group [p = 0.004],
which may indicate the already existing effect of in-
flammation in CRSwNP on the lower respiratory tract
confirming the concept of the united respiratory tract.

Allergological examination

Polysensitization (year-round and pollen allergens)
prevailed in the group of volunteers with CRSwNP +
aBA — 41%, sensitization to pollen allergens was 32%,
and to year-round allergens — 27%. The level of total
IgE in the blood serum of volunteers with CRSwNP +
nBA [165.11£72.26 1U/ml| was significantly higher
as compared with other groups, while statistically sig-
nificant differences [p = 0.021] were observed when

Table 2. Spirometric data of the participants of the study

comparing “CRSwWNP + nBA” [165.11£72.26 1U/ml]
and CRSwNP without BA [38.76+11.03 IU/ml] groups
(Fig. 6). It is known that innate lymphoid cells of type
2 (ILC2) have a leading role in the pathogenesis of
non-allergic BA and there is no mechanism for switching
over B cells to IgE secretion. However, B cells play an
equally important role in maintaining inflammation in
case of BA and CRSwNP, and at this, in previous studies
a significant number of B cells were found in polyp tissue
locally producing antibodies of IgG 1, IgG2, IgG4, IgA,
IgE, and IgM classes. This may explain the increase
in total IgE in the blood serum of the volunteers with
CRSwNP in the absence of IgE-dependent allergy.

IgE
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without BA
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Fig. 6. The level of total IgE in the blood serum.

Note: * — statistically significantly different from the «Normal»,
P<0.05; © — statistically significantly different from «CRSwNP +
aBA», P<0.05; ** — statistically significantly different from
«CRSwNP without BA», P<0.05

Assessment of asthma and polypous rhinosinusitis control
status

According to ACQ-7 questionnaire, BA was uncon-
trolled in all studied groups when comparing volunteers
with allergic and non-allergic BA, both in combina-
tion with CRSwNP and without it. The highest scores
were noted in “CRSwNP + nBA” group [2.22£0.16
scores|, while being statistically significantly different
from “CRSwNP + aBA” group [p = 0.038] (Table 3).
When assessing the evidence of rhinosinusitis symp-
toms according to SNOT-22 questionnaire, where
the severity of the status is directly proportional to a
number of scores, no statistically significant changes
were detected, and SNOT-22 was 54.631+2.83 scores
in the CRSwNP + aBA group, which is higher relative
to other study groups. Studying of life quality by means

Characteristics Normal CRSwNP +aBA CRSwNP + nBA CRSwNP without BA
FEVI, litres 3.5540.19 2.4910.15%" 2.03£0.14%°™ 3.534+0.21
FEV1, % of due values 109.05£2.96 86.04+3.69"™ 74.1£3.83%" 109.44+3.57
FEVI1/FVC , % of due values 83.14+1.58 67.88+£1.69"™ 63.65+£2.17"" 77.41+1.22

Note: * — statistically significantly different from «Normal», P<0.05; © — statistically significantly different from «CRSWNP + aBA»,
P<0.05; ** — statistically significantly different from «CRSwNP without BA», P<0.05.
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of AQLQ questionnaire revealed the lowest values of all
life quality scales for the volunteers of “CRSwNP +
nBA” group as compared with other studied groups
(Table 3). Volunteers noted restrictions in their daily
activities, suffered from the symptoms of the disease,
experienced stress due to suffocation, dyspnea, and
coughing, and heavily tolerated the negative impact of
environmental factors.

a predominance of neutrophils were not detected. In
“CRSwWNP + nBA” group, 62.50% of eosinophilic pol-
yps, 8.33% of neutrophilic and 8.33% of mixed polyps
were observed (Table 4). In “CRSwNP without BA”
group, 58.33% of eosinophilic, 8.33% of neutrophilic
and 8.34% of mixed polyps were detected.

When studying ENI in polypous tissue, an increase
in this ratio was revealed in all studied groups (CRSwNP

Table 3. Questionnaires of BA and CRSwNP control

Questionnaires CRSwNP + aBA CRSwNP + nBA CRSwNP without BA
ACQ-7 1.81£0.15 2.2240.16°
SNOT-22 54.63+2.83 52.58+4.09 50.96+3.67
AQLQ
Activity 3.23+0.47 3.03+0.38
Symptoms 2.44+0.26 2.11%0.18
Emotions 2.90£0.42 2.31£0.34
Environment 3.941+0.41 3.35+0.57

Note: © — statistically significantly different from «CRSwNP + aBA», P<0.05, ** — statistically
significantly different from «CRSwNP without BA», P<0.05.

Processing the data, we obtained the results indicating
that in combination with CRSwNP, the clinical course of
BA becomes less controlled, confirmed by ACQ-7 and
AQLQ data, while according to SNOT-22 questionnaire,
where an increase was observed in “CRSwNP + aBA ”
and “CRSwNP + nBA ” groups in comparison with other
groups, BA complicates the clinical course of CRSwWNP.

Histological examination of the polyp biopsy material
of the nasal mucosa

When performing a pathomorphological study of
polyp tissue depending on the predominance of cells,
all polyps were divided into eosinophilic, neutrophilic,
and, in case of an equal number of eosinophils and neu-
trophils, mixed. In this case the assessment was based on
the predominance of eosinophils and neutrophils in 10
representative fields of view with 400-fold magnification.
In CRSWNP + aBA group, 70.83% of eosinophilic and
4.17% of mixed polyps were diagnosed, but polyps with

Table 4. Histological examination data

in combination with allergic and non-allergic BA and
CRSwNP without BA), without statistically significant
differences (Table 4). Figures 7 and 8 show the degree of
cell infiltration, which characterizes the intensity of the
local inflammatory reaction.

It should also be emphasized that, in contrast to
the previously proven relationship between the level of
eosinophils in blood and sputum with BA, a correlation
analysis with the calculation of Spearman’s rank cor-
relation did not reveal reliable correlations between the
absolute or relative eosinophils values in peripheral blood
and polyp tissue indicating the absence of the interdepen-
dence of the content of eosinophils in the polyp stroma
and peripheral blood.

Thus, in order to assess the intensity of inflammation
in polyps, we cannot use the eosinophil value in the
systemic blood flow, and it is necessary to rely mainly
on the characteristics of the local inflammatory process.
This confirms once again the need to study the indices

Indexes CRSwNP + aBA CRSwWNP + nBA CRSwNP without BA
ENI 13.88+4.06 11.35+£3.49 14.72+4.09
Type of polypous tissue
Eosinophilic 70.83% 62.50% 58.33%
Neutrophilic - 8.33% 8.33%
Mixed 4.17% 8.33% 8.34%
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Fig. 7. The degree of manifestation of leukocyte inflammatory infiltration of the nasal

polyp stroma.

Note: Hematoxylin and eosin staining, 400-multiple magnification
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Fig. 8. The degree of cell infiltration of polypous tissue in “CRSwNP + aBA”, “CRSwNP +

nBA” and “CRSwNP without BA” groups

of the local inflammatory response at the level of the
mucous membrane of the upper respiratory tract, the
state of which is the most significant diagnostic criterion
for CRSwNP.

Discussion

The mutual influence of the two pathologies
(CRSwNP and BA) has been too little studied, and these
diseases are traditionally regarded as independent, as pre-
viously confirmed by many experiments. Initially, there
was no increase in the frequency of allergic pathologies
(including BA) among patients with CRSwNP, nor was
their effect on the severity of CRSWNP symptoms and
the probability of surgery to remove polyps. However, in
recent years some publications have appeared in the world
scientific literature, which prove the close relationship
of CRSWNP and BA. Lin et al. [14—16] revealed the
increased frequency of polyps in patients with BA, which
was 31.4% for mild BA, and in the groups of patients with
moderate and severe BA —48.3% and 94.4%, respectively.
Russian researchers also confirmed the existence of a
relationship between BA and CRSwNP, and their study
including 411 volunteers demonstrated the increased
occurrence of polyps in patients with moderate (47.9%)
and severe (41.2%) BA [17].

Processing the data, we obtained the results that
indicated an uncontrolled course of asthma in com-
bination with CRSwWNP confirmed by ACQ-7 and
AQLQ data, and a decrease in FEV1 and FEV1/FVC
ratio in comparison with both Normal and CRSwNP
without BA groups. Meanwhile, according to SNOT-
22 questionnaire, BA complicates the clinical course
of CRSwWNP, which is also confirmed by the increased
need for surgical treatment of endovideoscopic nasal
polypotomy. According to EUFOREA recommenda-
tions, the clinical course of CRSwNP can be considered
aggressive during nasal polypotomy more than 4 times
during the entire period of the disease, and subsequent
polypotomies are not effective for this category of
patients. Patients with CRSwNP in combination with
non-allergic and allergic BA had a greater percentage
of polypotomies performed more than 4 times, which
indicates a more severe and aggressive clinical course
of CRSwNP. The obtained results are also confirmed
by significant changes in the cellular composition of
blood expressed in the largest deviation in the absolute
number of eosinophils, leukocytes, segmented and stab
neutrophils, and blood monocytes, which proves the fact
of a more pronounced inflammation with a combination
of CRSWNP and BA.
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The results of our study refute the hypothesis of the
occurrence of eosinophilic process only in the presence
of allergies. In this case, eosinophilia can be explained
by the activation of inflammation, developing with the
participation of ILC2 type, which, producing IL-5,
attract eosinophils to a local reaction zone. According
to many authors, the predominance of the eosinophilic
type of inflammation has a prognostically more severe
clinical course and resistance to the therapy. In this case,
the volunteers with CRSwWNP in combination with nBA
had more severe and uncontrolled clinical course of both
diseases, which required the use of a larger volume of
GCS. Our results showed that CRSwNP is a key predictor
of an increase in BA severity reflected in a number of
randomized studies where the severity of BA course had
direct correlations with the severity of CRSwNP [18, 19].

Thus, CRSwNP and BA are heterogeneous diseases
including many phenotypes that develop by various
molecular mechanisms. Our study confirms the mutual
influence of CRSWNP and BA, therefore, choosing the
tactics of managing such patients, it is necessary to un-
derstand that therapy should be aimed at both CRSwNP
and BA. If the inflammatory process in the upper and
lower respiratory tract is controlled, then exacerbations
will be much less frequent, and their clinical course will
be less severe.

Conclusion

The frequent combination of CRSwNP and BA
creates significant problems in their diagnosis and treat-
ment, therefore, the study of the molecular mechanisms
of the pathogenesis of these pathologies is a priority task
in numerous studies around the world. The understand-
ing the fact that inflammation in the upper respiratory
tract supports inflammation of the lower respiratory
tract and vice versa contributed to the concept of uni-
formity of the respiratory tract. However, our study
confirmed not only the mutual influence of CRSwNP
and BA, but also a significant predominance of the local
inflammatory process, thus polyp development follows
the local dysregulation of pro- and anti-inflammatory
factors, while systemic disorders are secondary in the
immune system.
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