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LoOLYOESEOM bodMMI0 gl gdwEos

LogoM M3l Q300 0035896900l LobgarmdoL
MB03gMLOGIGHOL,  3905GHM00L  0bLEOGHWGHOL  dsgdzms o
3MBOHOWMs 5 YMR0Y0 ©I35MEHSTIbEHL, 939Juol Mgaombmaro
30b3o@swob, 3e0b0gs ,379Ms30mb“ s 0. 30303300l bsbgermdol
0530305 b0 3000b030L dsbsbY.

bodg3bogMm bgerddwgzsbgero:
@065 getgmeosbo -
dgoiobol dg3boghgdsms
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99535000

0OMbdmwo sbmds ©EYdg Mhgds B5303ms sbIOL  Y3gwsBY
39303IWOIL  JOMbogNw  OILI0MIGMOVL  ©IZPIVIVIX  ©d
30BN bol0smYOs 361935c96E™BOL IBsM O BHbwgbzoom
(ActadseBa H. T, Tamosa U. B.,2016). 53556539, 390005¢H0w0
3659dBH0o30L LyPoMBME 3OMOdEYIoL dOMBJMo SbmTol SO
©053bmbGH03s  FoMImopgbl, sbLogzmm™gdom  L3MmEsdEgw  ©s
MAO@MBbo  Lobgmerm  sbsgol  893839000. LbfimMg o0  sLogmdMog
3960m©do 0bshmbadl 36093690 Mdsl bbmd3zol MmEmYbmgdol s
o0 FoMg0M9d90o LobEGgdgdol sbs@EmIoO—-r0BoMmEMYOWGO
5300909M9dJd0 S 500bodbgds BH30b6530 Lbmdzom (30B0by-
LobE®MTo) F0dEObsMY MIL3OMIGHMONMEO  35OMEWMA00m bIoMo
53500mds (Radhakrishnan DK, Dell SD, Guttmann A, et al. 2014,). 35393m5
3b5300 BMMOI0MGOO dOHMBIMo sbxTs bdoMs bgds bmgmgdols
bomolbol  g9099MmgLgd0L, LEMESW MO s BoHBOIMOO 5dEH0Z3MdOL
©59390m900L s 0b3s5oMdol dobgbo (Bumuesa E.A., Hamasosa-
Bapanoga JI.C. 2013).

35651369 Hergddo 3608369 m3zbso goigows Fomdmygbgdo
053939030 dMMbJo SmIol FMMT0MGOOL, JIOM3sMMYYBy O,
3oll0gg035300Ls s F9OMZOL  (39¢3gMo  S3gdBHoL  Tglobgd.
BoOMMIoLIF00560  3MmOobomgdMmo 33w93900L Jowbgegzs,
©YIEY  29IMFOHJo  OBRgds  3mbEI3GWISWmO  bs30mbgdO,
OMAmOE3  36M5dH03MNwo,  olg  0IMOHOMWo M35 LsbOOLOMm.
doM0m LooL3YLoM 3OMIWYIGOL InMOL (30409699M0 303mmgDB.,
0MOMbJMwo STl 3s0mygbgBol  sbogdomo  3mb3gBE0s,
0bxadgool Gmwo  sGHM300L  MYo0bs30sdo,  BEGH0T03MMdMEO
09399065¢0mdol  d0AMIJd0) gobobogds dogdzms sbogol  sboTo—
39603039008 OBIMIBE0MHJOOL  Ls3ombgdo, Moz  AsbLIBLIM3L
Q©5539500900L  J0dEObsMJMdOL Mog0LgdMmIdYdL s 93wOBsMdOL
3960bmbogoE0Mdo JoEAMIGIOL 5430w gdmdsly (Pomuna, 1. C.
2013; Bacharier LB, Guilbert TW. 2012; Lynch SV, Wood RA, Boushey H,
et al. 2014).

0MHMbJmo sbcTol FMEH0GBIJEHMOMEOo 2969D0 s SLO3MOMO]
013993906 5393000 F0IEPOLIMYMIOL  MH30LYdWMHYOOO,
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960033690 m36500 96MmYgdl ©s93500gd0L OMNE ORBMLEH0IL,
396Ls3MMOgdom 5 fiewsdg sbogol 053839080 (Emmceesa T.N.,
BamaGonkun M.HM., 2014). Ufmégo gl sbogmd®ogo  39Mom@os
g439wobg Mo dGMbdmo sbmdol ©osabmBol 39MH0z3035300L
035bsBOOLom.  gOool  dbOOg,  dOMbJMwo  MBLEOMYI300lL
2496300056905l 24965306HMd9BL M9L30MSGMEO™MEO G®ogd@Bol
130DOMEMYOMOHO 1530L90w)MHJdJd0. Fgmegl FBGOZ — 35OMEMYO0IM
90MToMmgMdIMS GFoMmm Bsdmbsmzowo, GMIGwmeig Msb sbersgl
AbE306030 bLMBbMJ30L s bzgwol g30bmEado, 9609369wm3bs
MY gdl  OxYMIBE05OH  OsFbMLEHOZIL  SMGME0  sbo3ob
0533390d0. wobarglo 8mbs3g9g00m, dOMbIMEo SbmToL SEBsNMds 5
Dol s Mdadmbo sLsgzol 153039080 5939bEHOMYdS Lsdo Tgladerm
35%9Mbom,  OMIOL  doMmoMIO  3¢0bo3MmO  2odm3obydsls
§om3moygbl bggs, 30Bobao s bLbmdzol godbgangds, Lolmbodo
3b900L 063399300 BMbBY, Lbgsslbgs LobdoMom, baba®dwomdom,
3960509 Mdom, 965863Bols s 9g30BMEIOL FmMol  JerobozmEo
90MToMmgmdol  gomgzocolfjobgdom (Beigelman A., Bacharier L. B
2017).

039650369 fiegddo Bo@sOIBIO ©YIMPMIFOYWO 33¢g3900L
0565b3s0 3 ferodg sbozdo AbEZ0bs30 bLrybodzs s©gbodbgds ymgga
dgbodg 85393L, bmwm 6 Fewolbomzol 30Bobaol  3m3wmwsiom®mo
393039gdol  35B396909wo 50%-b s©fg3L. bBHz0bsgo Lbordgzol
bobdomg  sbo3msb  gPmo  B3oMmEYds b BHMIBLBMOToMYdS
0MHMbJmmo  sbodol  Ubgs  Babm@GH03do.  sagbowos,  MH™I
396LOLEH0MYOO SLMToL dJmbg B5383ms 25%-b AB306530 bLbordzs
509b0dbgdMmEs 6 M39dg sLs3d0, bmem 75%-b — 6 farsdog sbszdo
(Mamoxxuuckas H.B. u 1p.,2015;).

30063-0bEMMIOL  yzgsbg  gogMEgegdmer  dobHgbgdl
00930036905 sbm3s, 5EgMR05, 066394305, FILEHOMYBMAReASEYOHO
Manwodbo  ©s  dool  MmdLEBHOWI30Mo  83bmg.  bogangdo
39303900 dobgbgdos — MsbYMmEowo sbmdsgrogdo, wEbm
Ubgmerol sb306s3E0s s obEGMBodOMDO (Bush A. Grigg J. Saglani S.
2014).

08 god@ob  aomzowolfjobgdom, MmI  30Boba-LobopMmdo
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obobogl  bgoolbgs  boobbol  mBLEMJ30mer  dymIscmgmMdIdL
396Lb3939dMo  Holgoms s 3Omabmbom, duBzobsgzo Lmbordazs
o6 asbobowgds,  HMaMmOE ©8M300909wo  baBmwmyon®
gnOds.  250mgngzgb  30Hoba-Lob®mdol d9dgy  BIoMEH03gOL:
0000656gmdol dobgzom — GMbboGHmOmwwo, 39MLoLEH0MJd©O,
300630 8My3056930m0 ILSFYOLOM; GBHOMWMYPONHO BogGHMOMOL
dobgzom - 306MMbyero  930BMmEMMO,  39MLOLEMYBIPO,
0bmEomgdmo  bbgoslbzs  GHM0agMgdoom  (5GHM3MOHO  ©o
3M55BHM3NOH0  dOMbJMwo  SbmDs);  30Bobao  s39380MdMEO
130 GH30L 93039693030L 39630m0Mgd0L 1630L9dMEMGddME.
00bodbMmo  BgbmBH03gd0l  godmymas  98mdbgds  domgero
030 3N3INOAHNO 33X30L FgEIRgoL. JOM—IHo sbgm IZwg3sl
fomdmoyqbl Tucson Children’s Respiratory Study (CRS), Gmdgwogs
©50figm 1980 {garb s aMdgaradms 16 ol as6dsgermdsdo.
0533063905 HoM3Mmgds 1000 5bserdmdowBy. OM™Ms gobdsgwmdsdo
330939 390D 85305 515300 dMMBJE0 SLMTOL BMMI0MYOOL
BoDBOMEMA0MH0, 0396MEMA0MH0, 39593 031M0 S 93N MRG0
H0oL3—B5JBHMMJOOL 3033egdumE qlhogersdo (Loss GJ, Depner M,
Hose AJ, et al. 2016, Lynch SV, Wood RA, Boushey H, et al.2014).
3wobogzm®mo  3Mod@ogsdo, ULbgosbbgs  mgMsdommo  ggdol
9%399GHOMOOL Fgboxoligdws© ©abgMRowos dbG30bs30 Lbmdggol
936306 OHgb3oMsGHMMMEo  Lobmyomgdol (ERS) 9dudg®@gdol
dog® 99049353900 3EobOG03o30d  GOMORIOMEO  BoJEHMMmGdOL
dobgzom (Stephen Oo, Peter Le Souéf. 2016). 2565bb3039096
930bMEOH s  IMWGHORJGMOe  (multiple-trigger) dLE30b6s3
bmbonggsl. g30bmEwyto duG306530 bmbmdgzs gomamogds bmem
306990 HYL30MSEGHMOMO 06639d300L BMEDY S MBOHM BIoMO©
33630995 L3MmEosdgEr SBs3d0. g30bDMmEGHo ALEZ0bs30 Lwbmdzol
939@5BY 353039V 3339398 J0g37I369ds Gobmgod Lo,
MH9L30MSEHMOMEX-L0bEOGH0S MO 3060, 3MmO™bsgot Lo,
5005000601 99Bo36939m300HL0,  3560AMO30L  306HLbO O
509bmgomnlo (Stenberg-Hammar K., Hedlin G, S6derhill C. 2017).
05303ms sL5300 MYL30MS30Io 06939930900l F0IMGO MBS s
bdomo, o639mMgd0m0 ©5350g0gd0 I6033b69wMm3bs ImJdggdL



053030L  9963005M905%Bg;  0fj393L  MOABOHBIOL  FEZGLMIODO
dongdol  gbmliygdal, bgal  »fiymdl  0bggdzool  JOHmbozmwo
3969006 [o®mdmgdbol s  MmMAsB0BIOL  segMyoBIEosL. Mo
890mbg93903d0, bdo®mo GHaL30MSE300 06939]309d0 3500MYgbgbmEs
535300690 os  MBLAHOMJ3ow  d3OMbJoFBmsb,  dMMmbdwme
SbBoLmsb, 3B30M-bsbol JHMboIM ©5350YOJOMSb.

99 GH0R5JGHMO AbE30653 Bvbmdzol GMoygMHgdl 3oMHMvyo
06%39J300L oM@ FoMmBmoygbgb Lbgs g3od@memados, GMIgwms
dmeolb 3609369cmz0600: seg®agbgd0, 0eddsgm, Logowo, GHoMowo
5 (3030 35960. b3s BHGM09Mmgd0L Tglobgd LolEgds@MMo 3393900
005L53850M0L0s. gdudgmGms IMbo3gdgdom Jowms Ldglo, 3sbow®o
993 5 9w gM969d0L 035G Mo  bgblodoEObs30s
oM0moygbl  ©933I0EJOM  MoL3OL  BodBHMMgdL  AuEz0bsgo
bobobol 3obsby®deoggdwero dodobstgmdobmgol (Oo S1, Le Souéf
P. 2015). 00935 36153500 533MMHO M30L, MM 3@ 0x35dGHMMEo
dbBH30b603 bobobo slsbagl Lalmbomdo aBgdol JHmbo g sergdyomem
9bmgd0m  B0sbgdLL s Tgloderms  JeslioxzoE0MmYdIYEo  0dbsl,
M0mOE SLods.  5©0bodbMol  EILEEILEOJIWs®  Lo®gobme
153956M0b0 3330390 GOIO0 56 SOLYOMDU.

bdoto  duEgobogo  Lbomgdzs  Homdmoygbl  dMMEJMwo
Sl 30M39  gsdM3w0bgdsls d53d3ms SB8300. 5TobMSL gPms©
OGHZ0MHMNMO  5YMIRMEMA0IMO0 5658BgBo s bgblodoEOBs30s
239033910 5egMgbgdol  30dsM0  FomBmaygbl 6036w M356
3G0bB  3003gMH0IgolL, MmIgEroa Tglodwms dsdmygbgdman
0g65L 0 MbJ0 SLMTOL BMOTOMIIOL 5¢EdIMBOL bl BOZMZ5
db30bs30 Lmbodgol ddmby 3530963 5dd0.

65350 533HMM0  50bodbsgl, Mmd  AuEZobsg  Lvbordgzel
d90mbggzoms  35-40%-do sbsgl dMHMbJgdol  3039MH:Mg5dEH03Mmdol
9053900 dOMBJMo sLmdol 9gdymdo B3MmMIMGd00 Labmenm
obogdo  (23-39%). UfmMo ©osgbmbol @olids ©s  9@gdzoEHwIeO
93996065 mdol sfgqds 30639 9wl begds gdmbggzoms dbmeme
25%-00, 2—4 ol 99909 — 55%—00, begrm 5 fierol 99dgy — 20%—0do.
bMyoo© 4-5 ferom 330560905 dOHMbJMEo SLMIoL OsRbMLEBH03S
5 dgbodsdolvE  9gd39G¥IM0 BoMm30L Mbolidogdgdol sfygds



(Rosa AM1, Jacobson Lda S, Botelho C, Ignotti E. 2013).

M99 9JGHMPWMMmos  d0OHMbJmwo  SLmIol  ZmOHIoMYdOL
3OMbmbMo Mool goblobzms.  s®LgdMdL  bbgssbbgs
Q©0536mLEH039M0 ©O0MYOMEgdoL d9mbyg bgdolsfigomdo
3690d@omwo  dmEgwgdo:  Sbmol  3Mgoddwo  0bwgdbo
(API) 5 PIAMA 335qs, G®Igeoms 350oeo B3g3080m6mmds (97%)
5BEGHMOHS WMba0EObsMEO, BoMIMIsBTE00560 330930l
99090 (Balinotti JE, et al. 2013, Castro-Rodriguez JA.. 2011, Luo GI,
Nkoy FL2, Stone BL3, 2015). 356b53000901e00 36033690 mds 9boFqds
sbodob 3MgodEo 0bgdlgdol 453mygbgdsl sMmgMEo SBszol
053d390d0.

00b0odbmo  Lsgombgdol  IMHo35¢dHMHOZ30 s Loymazgurmsm
dgbHogeol  30bgo39, SOMIME B30 dMMBJMo  Sbmdols
303m — 56 30069090 OsRBMLE03S 390G 3ModEH030L
9HO—96®  g3gwsb) CONL  ©> ©OLIYHVIWYO  3OMOWYI>E
hgds. 585bm9b 939300MYd0M 5B IMsE Fog3zs6b605 ALEZ0b530
LB 30L IJmbg 53039000 dOMBJM0 SLMTOL 3M1YEOJEHMMIdOL
3606 BMEo MHolZ-BsGHMMIOOL 0096EH0B0ISE0.

330930 dobsbo

0MHMbdmo SLmIol BmOHI0MmGdOL JerobozMMo, domEmyon®Ho
©o  00mbmemyom®mo  JoM3gM9gdol  3OHMYbmBmo  360dzbgarmdols
dgbfogs  AbG3obsgo  Lbogzol  Lbgoslbgs  539bm@Godmemo
3960563500l ddmbg L3mesdgwwo s »IgOHMLo Lobgmem sbszol
0530300 3Mm39)o305d0.

33930l 53356900

1. 3bG306530 bLYBMI30L FMWEHOBSIGHMOMWO s JG3ODBMEWGO
1396m@H03900L  3obozm®o  1s30L9dvMmGdgdOL  Tglfogers
130590 s FEOMLO bOLZMEM sb530L dBogd39dd0;

2. 5QgMHRMMY0HO 5658b5%ol 0530193)Mgd9gdOU,
LgbLOBdOEIODsEOOL  bolosmols s L3gJBHMOL  FgsMgdOMO
3B5cr0b0o 30H0by-LobEM™MIoL Lbzsslibzs BgbmEGH030l dgmby
053039900;



3. 3569560 bybomdgol a3mbdioob, 0dmbmemyom®o
0539690 qdols  @s  sBmGHOL  mJlool  MomEgbmdMmogzo
356396900 900L 25bLsBPZMS s Fmbo@MmMobyo;

4. 5bodol 3MgodEwo 0bpgdbols (API) s PIAMA 3350l
13930B0MOMOOL,  IyMHIbMdYMdOLy s  3OMAbMbYo
36008369 mdol dgufogers AbGH306s30 Lmbomdgzol bgsslibgs
1396m@GH030b dJmbg 053837000.

39360960 Losbery

@ 99Lfogrowo 0dbs 30Hoby-lob®m™dol dMwEHogsJBHMOMOo
95 930DMIH0 BI6ME039d0L 3gMLOLEO0MGOO LOT3GMTJOOL
30006039960 -0396Mm@™ma0MH0  0930L9dMMIOJd0 SO0
3l 30l 3538939030.

® 99x3sbs Sbmdol 3Mgoddwo API obpgduolb s PIAMA
9350 (330900l B3)EOBOOIMDdS,  FRMABMdYEMds
360HmabmBMo  3609369mmds  30D0by-llob®mdol  dJmbg
053d390d0;

® 2560L5BEZMS 2oMgasbo Lbomdzol dsB39bgdgdol, SBMEOL
mdboOoLs s BHMGIOO IgE MomEgbmdmogo dsB3969d¢wgd0
©5 05000  3mOgs3os  30H0oba-Lob®mdol  Lbgswslbgs
196m@H030l 30603 ME 250m30byd)d™Mb;

® 25830065 dLEH306530bobobollbgsalibgs 3qbm@o3oliddmby
053939000 dOMbEJMwo sbmTol BMEOIoMIOOL 3OHMAbMbwo
6olgol dgmby 300b03OH—-03Mbmemaom®mo 3M90dGMM9d0
Q5 30MEMP0MH0 JoM396M9d0.

33220300 9093930L 3G3J$H03 @0 QoMIBWIRS
® 330930 39939005 Lodwgogds dmpg3s 30HBoba-Lob®mmdol
1b35058b35BgbM G030l IJMbg 153939080 459399 IO MbJwo
sbdol BMOI0MYIOL Foe0, Bod ™ S BdSWO MOLZOL
dgmbg 353096¢)900, Mo 360836gmzsbos 53 3MbEH0696EHT0
Q553500900l 9080bsmgmdols 366 BoMGOOLs (N
9969%9963 0L m3EH0T0BoE00L MZoWbEBOHOLOM.
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® 5bdol 3MYoJGMwo 0bgduols (API) s PIAMA 835¢00l
3003wgdbm@o  2s9mygbgdol  Logwydzguby Fggsls dsmo,
OMamO3  dOMbdmeo  Smdol  BMOToMmYOIOL  SEIBIMBOLS
36OMAbMBMo MolZoL gobloBwz®ol 9x39d@IMo Impgerol
9L gdMBYdO.

33930l AsLsems s F90MEYd0

3OmL-U9J3oMO s JMBGHOMWoMHGds©  3w0bogMH  33crg3do
Bogtonm duB30b6s30 Lybongdzol dJmbyg 5-@ob 7 farsdy sbogol 120
353096)0, OMIgwmsg  965869BT0  509b0TbgdMm©Im  30D0obyol
65096089 930DMEO dM™ gMmo fferob gobdsgwmdsdo.

33093500 B30l 3003900999930 0ygm: 1530 5 b 7 Hersdwy;
abB306530 bbogzol LobE®mMdoL 3 s dgBo g30Bmo bsdo ferol
39605303580,  ©sx0JLOMYdIMO  HFOMSGHMOO  (mJsdo b
5350MdOL  OLEBMM0580;  353096GHOL  FIMdEOL  0bBMOToMYdMEO
56bIMds 3393590 dmbsfoegmdsby.

3309300056 259000330 36:039H0TGd0 0gm: 56EH030LEsd0bGO
36935653 Jool s 3MOGH03MBEGIOMOEIdOL  4sdmygbgds dmewm 3
30l 396353 M0590; 0565MLYdMEo LrTsE IO ZsmMmEMY0s; 3d0dy

JO™bogmwo 0bggdisos.
ab30bs30 Lbmdzol BbMmEH03MMO 356MH0s6EHIOOL dobgzom

353096()g00 ©0Ym M6 XAMBSE. 300390 XFIBAO 399MHMN0sDb©
930DmEmo dBE306530 Lbodzol ddmbyg 40 35309630, BIMBgEms
300630l 930BM©IO0 96309  FOONLMWO 55350 JOOL
gmbbg. 9gmcg xyMn0 3m03930d I GHOBIIGHMOM duEg0bsgo
bmbmd3ol dgmbg 80 35309b@L, GMIgwms 30Hobaol BHMmoYgIMHgdL
0683943000  ©55350gd0L oM FoMIMoAgbbgb swgmygbado,
5305dmb d™en0, LOEOWO, GHOMOWO S (3030 359MO.

dgLHogowo 0dbs ©admaGmsgormo dsB39690gdo, MY sbYGO
©5 06030 MHo  SGHMI0NMo 965369 BO,  ©53500gdOL
Lod3GHMIgdoL  FobogguGoEool  sBs30,  ©OBsT0Zs,  BoBIMIGdMEO
0310boMds, 0bLEGHMMINBEHWMWO S WSBMOIGHMOHOWO 33093900l
990093900. X39I890HY) 53306039008 bobaMdwogmds dgoygbos 2
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09U, 39689m6M900000 Lo3MbEHMME® olobx 39000 ymgzgw 6 m39do.

30063-0bEMMIol  Hob3—GodBHMMdOlL  Fgloxgsligdeo©
Bo@ots  890mbgg3s-3mbGHMmmol  Godol  33wg3s. dgdmbggzoms
X39B00 359005b6s ABH30b6530 Lbodzol dJmbyg 120 35309630,
bowm Logmb®Mmemm xamado — 00539 sbsgols s ggbgHvIEo
0565535Mm©Md0L 52 30MMd0ms©  XIBIOMgwo  d53d30.  BHOLI-
3odBHmEgdol  JoTomm  gobolobezs  Fobligdol  MIbogsMmds
(OR) 95%-0560 LobMMdOL 0bGHgmzswom (CI) s FgxsMHEOId0M0
06¢9bLomdoL 3mgz03096¢0 (K).

06O MbJme0 S150Tob BMGHI0MGIOL 5EIBNMOOL gi35L9d0L dobbom
dglfogamoo ogdbs sLmdol 3Mgoddnwo obwgduol (API) oo
(ax9bMMO  5EgMHRMabsdbyBo, gJodol FogH  OsRbMLzoMYdo
5&M39MH0 M T>GH0E0 (93D905), LgblodOEIOD O 5gMMOWYMHYJBJdOL
90356m) s 330607 300GHIM099900 (9J0dol Joge osbmLE0MdMEO
590 Hobo@o, 39M0xugM0ME Lolbmmdo gmbobmgowgdol
(om©gbmds >5%, ABH306530 Lybmgzol 9g30BMm@Ydo (30H0byo) 3030
35960b L3sbvbm) s PIAMA 335¢00l

36MHMABMBMo 33wogdo: 1. Lgqlo, 2. 350535OEGOMIOLIE0
Bogma30, 3. 38MdGOOL gobsmgds, 4. FMdGdOL Joge Loob3sesigom
L5395 93930l Jogds, 5. 30BobOL LobJomy ds3d39dd0, 6. 30bobyo/
Jmdobo 25:30900L256 MM 30YIWS, 7. LYHOMBMEo 0bxyqd30gd0,
8. 9§00l 8090bstrg 0sabmBo gaBHgdol 56 Aozl godmbaogo®by.

353096gdL  2969LsBWIMM  BHmGswwm®o IgE-l Lolbarol
3605Edo 0399bmxigmHIgbE o dgmmoom; 3obol Lobxgdo (prick-test);
59mbbmdmen 359630 5BMEHOL MmJbool (Feno—Fraction ofexhaled nitric
oxide) 3mb6396@®5305 s F9MgAs60 bbmd3zol Bbdiz0gdo Spirobank
IT S/N'Y00912 5356530l g09mygbgdoom. dgifogerowo odbs gow@ggdol
Loabogmgbwm  @ggzomds  (FVC), gmdlo®mgdymwo  5dmbvbodzol
3mEM@Mmds 30639 o080 (FEV), oxbml 3mgnogogbdo (FEV/VC).
33wg30L  Fggpgdolb  bHahobHhogneo ©50¢)853905
296bmM 3090 ©s 3nI30vEHIOMO 3OMAMTgo0l Microsoft Excel 2010
da SPSS/v15 360590 3539¢3900L 358mygbgdom. Mom@gbmdmogo
05639690q00 FoMdmaygbowo odbs M+STD Lsbom, Losg M s6ol
Lo 5MHOMIYEH03MNo ©s STD — Lsdmsem sGOMIYEH03Yol
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U3oboOGHWWO 45obMs. bLBOBHOLEH03MNMO 303MmMYHBIdOL QoBbowz0l
©OML, d0bsryero 35839690 gd0L Fglongsligdwo@ godmygbgdmeo
0d6s 30OLbmbol 3MoGgMmomdo x2 s P (Lo®fdmbem 3Ho@ogzmwo
3609369 mdom P<0,05).

ogdeo )@)pgdo

3393500 dmbsffoergmds E30bsgo Lybodzol djmbg 120
3530960, 9500 FmEOL I GHoRBsIBHMOME dbG30b6s30 bmbogzol
0Jmbg 80 3530960 (66.7%), s g30bBmEmHo ALE306530 Lrybodzol
09mbg 40 35309630 (33.3%).

299033 gm@ms 95.8%-1 9550093960696 JoHanggwgdo, Lsdmswm
3Ls300 6.13+0.86 (gero. Bomysb qmambgdo—32.5%L, bogrm 3s55900—
67.5%-. 290M33WgMms  ©IIMAMIBONWO @S LemEoswye—
3090969960 dobslioomgdwgdo fomdmoygbowos gbMHowdo 1.

gbeowo 1
©g9mM3x80vI0, 560MHM3MIYEMIMo s bemEoswr@M—-30y09bvyGo
FobolosmYdWgdo
3oboboomgdegdo 0 GHoR- 930bmGO | LYYFsB o

JOMOMwo 300630 (n=120)
30%0630 (n=80) (n=40
obo30 6.2+ 0.89 6.1+0.79 6.13+ 0.86
396©9M0 3530 55 (68.8%) 26 (65%) 81(67.5%)
396960 ampmbs 25 (31.2%) 14 (35%) 39 (32.5%)
Q5050900L fimbs (3) 3.39+0.6 3.28+0.6 3.39+0.51
00000bstg Hmbs (3p) 25.845.85 23.81+4.95 25.16+5.7
00000bstg Log®Mdg (LA) | 125.83+7.31 122.53+7.03 124.73+7.4
Lo (32/02) 16.3 15.6 16.2
NORS 58 (72.5%) 22 (55.0%) 80 (66.7%)
05053054MBOGOGE0
Loygmio3bmz®gdm
306MHMdJdO
LEBHOILO MOLYEMBOLLL | 45(56.3%) 26 (65.0%) 71(59.2%)
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3mbgwod@wdo 12(15.0%) 9 (22.5%) 21(17.5%)
R obMYOHO ocgdm
05005gmb dmbdscmgds 38 (47.5%) 12 (30.0%) 50 (41.7%)
mxobdo

3979008 GomEIbMds  MmOXIH  5©0gdoBJom©s  3Mymbgdol
5m©bMBLL. (36Mdoos, HMI 30B0byom s dOHMbJMwo stcmdom
©953950PPN 353096000 sMIE  sbx3do  IbEIOYwO
296Lb353985 0bEGds 355900l TbaMls, 6 Herol sbsgzobmzol AsBlblsggds
6039woMgds, beagem nHEOH@OE 5155390 53500l Lobdotg Bg@os
Jowqddo (3aituera, C. B. 2012,Bonkos, 1. K. 2013).

bmEoswM—-30809699H0  565369BOL  5BsEr0BTs  godmogeobs,
00 5655053059MmB0wgdgmo  LoygmBosbMzMGdM  J0OHMdYdO,
Fo0owo 963096MM0 IGZ0OMZ0L 2oMgdm, Msddsdml dmbdocgds
mxsbdo  m@dm  bBJoMo  43b3IPMEs  FNEH0RJEHMOMEO
30%060L  Xa5330(72.5%), bmwe LEHOILo mOLMEP®mdOL MM
©5 3MmbBOoJBHMOO MmxsHMMHO 2o0Mgdm — 930BMOMGMO 30B0obyol
ddmbg  353096G70d0.  dmGgszoo3g  AB306s30  bobobol s
©053bmbGH0MmgdMo sbmdol Moligo 3609369mm3bs 3538060 9ds
505 LMW M—-930bMT03NO LEAHSGHMLL. ©sdGH30EJdIMo 0dbo,
I 0600300 Me ©mbgbg LOWsMOdy [oMmdmoybl STl
1mMIoMgdol  ghm—9mo 96093690 m3zsb  3MMAbMBME  BodEHmOL
(.Garcia-Marcos L, Mallol ], Solé D, et al. 2010, Dela Bianca A1, Wandalsen
G, 2012, Agostino Strina, Mauricio L Barreto, 2014).

MW GHOBsIGHMOHWWO 30%063-bobMmdols MAG3gls
d90mbggzsdo  (72%)  5008bgdM©s  OGHZOOMWO  SGHM30)M0
065369B0 MmM0g9 38mdol IbOHOEL: Jowswo bggo®omo fowom ogm
fomdmagbowo Mobo@o (s — 47.5%, 8535 — 31.3%), 3meobmnbo
(09> — 43.8%, 0595 — 30.0%) s 3560L 5900 IB0sbYds
(009s—-36.3%). OR ULo@fombm 9583969090 s00bodbgdmes dodol
306 3mE0bmbBol sGLYdMBdOL dg8mbzgz9ddo (OR — 8.14, 95%CI-
1.71-3.07). 930bmmeo dbE30bs30 bobobol @OHML  s@m3omemo
3500MMR00m 3993300OMWO  IGHIZ0OMIS 50gb0dbgdmes 40%-U:
F9MdMBOS ©IEOL IBHOIL MGobo@o (37.5%), 3meobmBo (27.5%) s
3960b 5e96m09mo sH0sbyds (27.5%).
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0bo30smmemo 59RO 0 95430900
M@ GHOBIGHMOMo 30060l EOML  IBoJLoMES  Bs3dZm
98.7%-, bmwm g30bmEmmo duG306s30 bobobols Mml 77.8%-1
(02-13.105, P-0.001). dmeo@Gogsd@™OMwo 30%0byol  xamxdo
Lo®fdmbme dgBHo ogm MoboEobl (90.0%), 3mbowbd®ogo®ol (61.3%)
Q5 YOEH035M00b (30.0%) 899mbz93900. 33900000 5¢9MR0s (32.5% o
25.0%) s 5¢H™3099MH0 ©9MdsGodo (62.5% s 50%) mdbodzbywrme
3930 0ym MW EH0RIEGHMOY0 30DobAoL OMU. 0b. EOosYMsds 1

QQO053M505 1

5650L7dME0 5¢rgMHR0Eo HJoJ30900 45TMIZELGME
3mbGH0bgagbEdo (n=120)

o 5
_91‘1, ?’br? Eéa {UPPC& !g‘d} ‘g:-{‘.b
& g@@ < magmaogsdontamo
é\#‘g@ aoBobao
2 M gdobrpoo gobobyo

0565MLgdIMWo  BMToGMo  Zsmmemaool  dbMoz, 33930l
3GmEgbdo 390m3wwo0bs, 603 GMbbBowm-s9gbmomMo
303903HMB0GO0 MOXIH F9¢o© 23H3090M©s FMEH0RBIEHMOHMEO
3006306 ©@MH™ML (31.2% s 15.0% Tgbodsdolog). 59539 XaIBOL
53.7%L s©9bodbgdms LobMlo@o, bmewm 95%-U — dMmbiodo,
653 093605 509d5GHJOMPS J3MBMEOHO 30Dobyols dJmbyg xamsol
dmbo39990L (10.0% o 35.0 %).

Q55350J00L  ©JOOGHOL  sbogo  3b0dgzbgemgbs o6
256Ub353090M©s TGLoEMGIG X A39dT0. OsZMSDd 2.
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Q0530505 2
30%0bg0L ©gdoEOL SB530 AglssMgdgwr Xami3gddo

0 + - | | I.-"-l
%0 fioeBey  1-qeb3 3 fiemols
Bemado) Byzom
# 3nmBogsideframe 30bolize
H NdoBmoomHo 3obobyo

c&23

06039 X3IRI0 FoMHIMDOS 35309063900, HMIJW M3 935000
©590Ymm  gM0sb Bsd Farsdg sbv3do:  IMEGH0RsdGHMOMEO
3006306  ©@OH™ML -  60%-UL, bmwn g30bmnOo  30Hobyol
390mbg9390d0 —40%-. 9960900 bs3egdo 0gm 300byol gdowEo
fodg s Lodo farol Bgzom ss3d0. daerm 12 ;mz0lL obdsgzwmdsdo
30%0b630L 99393990 509608690m@©s FME0RsdGHMMMwo duEg0bsgo
bobobol dJmbg 77 353096@L (96.3%), Lsdrmowm boby®dwogzmdom
3.56 +1.61009. 930BMmEMG0o 3306530 bobobols 3dmbyg 3s3096@gd0bL
X3780d0 dmm 12 m30L  2obdogewmdsdo 30bobyao swobodbs 14
390mbg935d0 (35.0%), Lodwgoerm bsby®mdarogmdoom 1.15+1.15 .

3960GH037M0 3630890MOGO06 Q9dMIE0bscY, 930DM©GO
dbEgobogo boboboli gzqgws Fgdmbgzgzedo 93500900l  ©IdOMEO
1353000 JdM©S  30Mbyen  0bggdzost  (100%). Gog  dgabgds
39 GH0RIHMOMo  30D0bgL,  300MLo  0bxggdzool oMo
(97.5%), ©©55350900L gs9f353900L dobgbgdl ImMol LogmEmoMgdm
0ym m5305gm (30.0%), 3doggMo Lybo (47.5%), BoHogweo sGHZ0OMZs
(25.0%), bogogg (32.5%), bybmbo (53.8%), d39656099d0L IEH3960 (36.3%)
5 mmaobol d@39Mo (45.0%). 18 Fgdmbggzsdo (22.5%) 30Bobyol
39(H930L 9536MHM3M (306909000 God@MmMOl sAgbs 396 JmbgMbs.

MW GHOBIIGHMOMO ©s §J30BMEOMOHO 30D0boL BgbMEGH039d0L
30060360 458030690980 Fohdmoagbowos gbMowdo 2.
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3bGowo 2
3010620l 3e0b03M0 o8mzmobgdgdo (n=120)

30H0bgolL Lod3GHMIgdo | INWEHOBIGHMO [ 930BmEMGO | Lvydstwywo
MM 12 mgz0L o 30bobgo 30%0bg0 (n=120)
296353 ™dsd0 (80) (40)

n % n % n %
bggwol >1 g30bmpo
®39do 62 77.5 8 200 |70 58.3
bggws wsdom 40 50.0 2 5.0 42 35.0
3960 bggas wsdoo | 43 53.8 3 750 |46 38.3
©590L Lod3GHMagdo 52 65.0 5 125 |57 47.5
bggwmos 5 gy dgGo 73 91.3 5 125 |78 65
dool sMHM393s
30%0620L 93930L 250m | 53 66.3 15 375 |68 56.7
300630 830b03MM0
©53300m30L 3999y 22 27.5 6 15.0 |28 23.3
o060 3560980b ©OML | 55 68.8 12 |300 [67 [558
dmm 12 m3g Jogoo
96 259mbogsto 48 60.0 14 35.0 |62 51.7
EOBOYL0
259mg0bgdol
©053bmbo 71 88.8 26 65.0 |97 80.8

OMamOE3  3bOH0woEsb Bbl, FMwEHoRsIGHMOMwo dbE30bs30
bobobols 3er0b0 396 Lod3EHMIGOL MOl FoMdMdOS bggwol 5 mgby

3930 boba®dogmds (91.3%), 0sdol LoddGHmdgdo (65.0%), 30HBobaols
39930 259 dogrol EsM®393s (66.3%), Jndobo 4530900l O™ (68.8
%), §53000L 56 353bsygsMOl 5MLGOMBS dmeM 12 M30L gobdsgwmdsdo
(60.09%). 99005690000 VGI0d0 0gm 930bMEEOO JbBH30bs30 bobobols
3060376 Lod3BH™Igd0: 30D0byoL FgBH930L A98m ool PIMM393s
509b08bgdm©s 353096900l 37.5%-L, bmwm  swgHaomeo
3990306900l 0sABMBO oOLZs Fgdmbggzsms 65.0%-To.

09bo@oMgdger  X3MRJOdo  BoGeMmgdyo  939MHboEmds
09M0m9b0005 osaMsdsty 3.
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Q0530505 3
250m33wgme 30630696330 Bo@s®mgdremo 934mbognmds

'W‘ﬁ%"?@“ sﬂwao ¥ 930bmaho gobobyo

863

].JlJlllll
ﬁf s

3309350 3o9msg3w0bs, HmI  IMEogsdGHMOmwo  duEggbsgo
bobobols ddmbg ds383ms  MIGEZglmdsl  (98.8%) MEBHIM©IdMOS

0MHMbJMEOWsGIGMOHGB0m I39M0bsEMds, 95%-L-3mOHIMbMcgMs300,
86.3%-L — 5960365 963H030LEHIT0BMGHO 3D, bmenm
75%-1 - 563¢000mFH03m0gM5305. 930DMMOHO  30Dobaol MM
M3 Hdoms godmoygbgdmos dMmbJmpowsdsdmmgdo (57.5%),
b9 35LE0 (45%) s 96E030LEF0bMMO bydwswgdgdo (50.0%).

MW GHOBIGHMOMo 300060l OML  GmGowrHo
IgE-b 8mdsBHgds 509gbodbgdms 72 353096@L (97.5%). Lodwgsenm
05639690900 9950096005 427.95+517.59 Lg/Ae—-b, G53 000mJdob 3—x g6
50935390Mm©s 930HMmMMH0 30H0baol IJmbg d5393ms Fmbs3999dL

(161.23+220.08). m6039 X3n3do sx30dboMs IgE-L 33wowmgdgdol
559M350M3560 HLOSMO S BoMNM EPO135HBMbO TogdloToE e s
d0b60dse® Imbs39990L FmEob. ob. gbGowo 3.
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3bGowo 3
AMGo©0o IgE- U Mompgbmdmogo 9s63969d¢wgd0

OOOX@O0 IgE (by/ |y stoev  |MEPI- 1 viopE |Max [ MIN
) ANE

IN@HOBIONONO

30%0630 (n=80) 4279 |s17.6 2761 |123  |[3085 [8.92
930%. gobobgo (n=40 [161.2  [2201  |106.6 |267  [943.60 [7.49

3M@GHORIGHMOMo  30D0baol @™l IgE-l  o@gdolomsb
LoD 3MEOgws305do 0gm 3560L segMA0MEo Esbosbydom (P-
0.007) @95 33900m0 sengtgoom (P-0.044) 999330006000 ©G3Z0M039,
AHmbbowm-s0gbmommo  303g0GHMmmxzogdo  (P-0.013), bggwol
930bmgdo (P-0.040), 300630l ©gd0vB0 30600 0bggdizool
gmbbg (P-0.0001), 3bm39wwgdmsb 3mb@sed@ol (P-0.048) o mmabols
93360l bgdmddggdol d9dgy (P-0.009). g30bmm@o 30bobyol
d90mbg9390d0 — 3560L segMAomEo sHosbgdom d993300MHMO
53300m3s (P-0.043), #HMbBowm-50096moMHo 3039MEHMMR09d0
(P —0.047) o5 dMmbdo@o (P-0.023), 300obaol gdom@EHo 3060lwemo
06394300l 8999y (P-0.023), s@m30memo ©gds@odo sb58bg%do (P -
0.040). 33930l 89093930 S 3MMYE5300L IMbs373900 d9BHY39wgdl
3w0b03OH-sb53bgb G0 s 0dmbmemyom@mo  dmbsigdgdol
MOH0YOM353060Dg  30D0ba-10b®MAol dJmbg 853839300, Mo
d9bodems  9gx3abgl, OMamOE  Hobobofo®asbfigmds  swgdaomwo
3500MMyo0l, 306039 Moado 30 ¥OMbImwo  SLmdol dodsero
(Rothers J, Halonen M, Stern DA, et al. 2011).

0dmbmbomdme 359030  sBMAEHOL  mJlool  bm®mdsbg  dg@o
35639690900 509b0dbgdM©s IMEE0GsdGHMOMwo 3obobaol 3Jmby
353096@900bL 27.5%-b, 3mb63gbEHMs30ol bodwswm mboo 27.5+5.31,
930DMmEwOH0 30H0baol MML FENO-U 9539ds @omzodbo®os 20%—
b, bodmowrem Emboom 22.5 +3.2.

0O MbJMMdLEMYJ30000 3090656 55350093gd0LOOMLSBMEHOL

mdbool 3mbi3gbE®MsE00L To@gds 396339 fowow Fomdmawygbl
mO960Hdol 33396LoGMOMo Mgogd300L 59m3w0bgdsl, HMIgEos

17



903560105 dOMBJMMBLEHMWYJ300L godmdfizgzo ds3bg dmddgwgdol
Lofobssd0IM. 59539 EOML 50LEBOTBsZ0s, HMA Lslvbmdo 4bgdol
MOLGHOMJ3000 d0dobotyg 9F3939 MYL30MIEOMO 0bx39gd30gd0L
OO mOHQ560Hddo  mgloszocmo  LEHMILOL s 303mdbool
39003539006 306MHMdJdTo  sSBMGOL  mdboo  3mI39BLLGMOMEo
0396306 ©sdB0sbgdgE  BOJBHMOMI©  ASMs0ddbgds (Elliott M,
Heltshe SL, Stamey DG, at al. 2013, Duijts L1, Granell R. at al. 2016 ).

3909960 Lgborggob  Bbjgoob  33wg30Lb  Bgegagdoom
IME0gBIIGHMOMo  30bobyol  dJmbg 353839000  BowG3z9d0L
1mOLoMYdMwo  Losbogmabwm  Ggzomds  (FVC)  89sygbos -
95.32+13.48 9O, RMOLOMGOWWO sIMbbMNJ30L T Mds
1 §3 (FEV) 96.44+14.66-U, bmwm Gogbmb 3mgnogogb@o (FEV/
VC) - 90.81+10.38-b. 930Bm©MGO 30H0baoL Xaxzdo s0bodbwo
05396900900 RO  FoMowo 0ym 3000 INEH0RBJEHMOEO
300630l @OML s Fgoygbs — FVC — 111.86+7.08-L, FEV-
105.71+7.34-L, boeoem FEV/VC-96.14+4.29-b.

09GHOBRGHMOMo 300060l ©OML  3M)935woMm I
LgbLOBOWODSE0s  MmMabol  8BZMOL(67.5%),  FIOGMBOOL(22.5%),
26yols(22.5%), obools(22.5%), 3mboli(16.3%) s doeobgdols batggzol
(15.0%) 808sM0. boyMMoPIdO 0gm Mm9m3g 93MAbMdYEMmdOL
93sBg0s LoMgzgwsl dB3MoL (13.7%) s BabGolL Lmgmb (11.3%)
90356m. 930DMEYOHO 30D0bol OHML gMmgME F9dmbgg3zgddo
39060d690ms bYbLOdOEOD30s 39BOL (2.5%) o dseols dgfzol
(2.5%) 900sM).

@OBHYMGHWOM5d0  9OLYdMOL  LoMfdmbm  dmbsigdgdo,  Mmd
19BLOBOEODBHEOOLL3YIEHMO IHIOsM0 HTMI0YO0sAbEH306530
bobobol  39bmGH03by:  IMEGHOBIGHMOMWo 300060l O™
LoOHIMbM F93)05 bYBLOBOEIOD(305 LOYMBH3BMZMGOM SEYMAIHJdOL,
G303, 35¢30L s doeerol dgfH30L dodsmm. A3960 ggagdo Laglbgdoom
9obbdgds  93BMEO™MS  IMLsHOGOLL  bgblodowobsEzool  bsliosmls
@5  dMMbdmo  sbdol 256300000930l SEBMMBOL  To@gdol
MOM0YOMI3d00DBY. LimMgo LYBLOdOWOBE0S 5gMMIEgMHYq67dOL
00050 {o®Mmoyqbl o MOL3IOL BSJEHMML sLMTOL d3MMYBMBOL
910x80(30090wo 0bgJuol AobLsbM3MOL ML (Emxnceesa T.M.,
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bara6onkun M.W., 2013, [lerpos B. 1., Mamoxunckas H. B.,u gp. 2013).

3329306 9opd@  398m03gzgme,  OMI  FNWAHOBIIHMOYLO
309069 LObEOMIOLMZ0L 13Y30B0M 3600603O—-EORYOIBEF0SMG
Toboboomgdwgdl  FoMImoaqbl:  ©o93500900L  ©YdoGHO  1-sb
3 Pwsdg sbsgdo;  3gOLoLOGH0MYdsEO  B0dEObsMYMdY;  ©sdol
10338700l 36MY350MYO; HB3gEol bobaMmdwogzmds 5 ®gby dg@0;
30060 993 930L godm doeols sMM3939; Jo300L vb Qodmbogstols
2MLYOMBS deage 12 30l 256053 mdsd0; BHr@swr®o IgE-b dowowo
©mbyg (427.95+517.59 ULg/0); sBmGHOL mJuool  3mbigbE®mazool
8608369 m Togdo.

930mEOHo 30006y  LobO™MIoL  BgbmGHO30LM30L  MRO®
0930 535bsL0sMYdYEs: 935009008 ©Jd0EHO 1-sb 3 fersdwy
0153005 9350JdOL  0bBHIMT0GHOMIOWo  J0dObIMYMBs; OO
L0d3GHMIGOOL  36535¢0MYd;  BHMGHswMo  IgE-l 3mbi39b@Mmsgool
3603369 m Fo¢gds (161.23+220.08 Lg/dem).

QM0 5530l 153939000 bBH30b6530 Lybmgzol BMOHToMYdOL
o3 — BodBHMMdoL odmgzwgbol dobbom Bo@ots Fgdmbggze—
3MmbGHBM@Ool  3Hodol  MHYBHOmML3JGHIo  33wg3s.  Ggmbggz50
X398do  Boghomem  duEgobsgo  bLMbmdzol dJmbg 120 3s30gbG0,
bown  BsgmbGHOmnmm  xamxndo 52 300mdoms©  xsbIOmgwo
053030.  9gLoIMYdI0  XFMBIOOL  SBo3MdMOZ0,  39bgHICO
©5  9bOM3MIgGHOHMo  dmbszgdgdo  36083bgcmzbo oM
396Lb3930g0Mms. IgUfagerowo 3gMHobs@swmmo, bmEosw Mo ©s
MmxbMOO oL Z-539dGHMMgd0 Hosmdmaqbowos bMowdo 4.
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3bOowo 4

30%06-L0bEMHMIoL BMGIoMIdOL HOLI BoJGHMOYdO
398m33ge 3mbGHBa6GT0 (n=172)

990mbggzoms | LogmbEH®mE™ 95%
M0L3-%39dBHMMYO0 OR P
53 X00BO X030 CI
0.24-
96530 13 (10.8%) 8 (15.4%) 0.67 191 0.559
350 0.38-
A9QIEOWYONE0 9 (7.5%) 2 (3.8%) 2.03 14 10 0.575
Bogmpo ’
bEGgbo 218
MOLYEMBOL 71 (59.2%) 12 (23.1%) 4.83 : 0.0001
10.87
QO™
0916906030 33900 3 o o 0.69-
3990 29 (24.2%) 8 (15.4%) 1.75 455 0.278
96980030 33902 6 | 5.4 304 28 (53.8%) 080 [93% [o618
39909 1.62
0.48-
bgwmgzby®o 33905 | 32 (26.7%) 13 (25.0%) 1.09 246 0.969
d9mdgdol 0.15-
bodwgom 11 (9.2%) 10 (19.2%) 0.42 1'17 0.110
A9Bomagds ’
x5Ol B0 0.41—
93Mbmdom®o 80 (66.7%) 36 (69.2%) 0.89 ’ 0.879
1.89
d99mbogso
30bxwod@mco o o 0.53-
6760 poHYI 22 (18.3%) 7 (13.5%) 1.44 403 0.574
05005gmb o o 0.34-
BeabdsByds ) 14(11.7%) 6 (11.5%) 1.01 317 1.000
05005gmb 5 o 0.28-
BeabBotydo (353) 36 (30.0%) 22 (42.3%) 0.58 121 0.164

A9LHogo  BodBHmEIdL  dMol,  LoyM®e®gdm  sdmBbs
3900950300900 boymao (OR-2.03, 95% CI 0.38-14.10), LgMglo
MmOLMEMdOL 3gMomodo (OR-4.83, 95% CI 2.18-10.87), dwbgdcog0
33005 3 mg9dg (OR-1.75, 95% CI 0.69-4.55), 3mbywod@vm®o
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mxobMMo qomqdm (OR-1.44, 95% CI 0.53-4.03) @5 ©@gol dogH
05335gmb dmbomgds (OR-1.01, 95% CI 0.34-3.17 ).

5IMROMIO  3oMMEIMR000  39933000OMWO  ©IGHI0MMZOL
0350bsBMoLom  OR Jopowo ogm ©golb dbOHosd ®obo@ol
(OR-2.37, 95%CI 1.09-5.22), 3mwobmbol (OR-2.70, 95% CI 1.17-
6.38), 09000359960 samgMaool (OR- 4.41, 95% CI 0.92-28.68)
5 33900000 sengtyools (OR-4.41, 95% CI 0.92-28.68), beagoem dsdols
dbmH0ob — 3560l s gMHA0MEo EsH0sbgdol (OR-9.59, 95% CI 1.29-
200.11) 5GUBYdIMBOL EOML. 0sbsOLYdIMWO SEHM30WOHO M95d309d0l
dbm0g, Lo3mbGHOMmMm Xyma30Logsb goblbzeggdom, 30bobyols dmby
3530968g0d0 89365 Fowswo ogm Mobo@ol (OR-11.07, 95% CI 4.69—
26.74, P-0.000), 3mbombd@ogo@ol (OR-10.50, 95% CI 3.34-36.70, P —
0.000) s sGH™3099mH0 ©gMds@odol (OR-3.80, 95% CI 1.76-8.26, P -
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Asthma Predictable Biomarkers while Wheezing in Preschool
Age Population

A broncho-obstructive syndrome (wheezing-syndrome),
characterized with high prevalence in early childhood, complicated
differential diagnosis and non-homogeneous prognosis, is considered as
an actual issue of pediatrics and pediatric pulmonology (1,4, 6). According
to the results of epidemiological studies, the prevalence of wheezing in
early childhood was 30-40%. At the age of 1 year, wheezing was observed
in 10-15%, up to 3 years — in every third child, while the prevalence of
respiratory-associated diseases in children 5 years of age reached 50%
and only in 1/3 of children with one or several episodes of bronchial
obstructive syndrome in the age of up to 3 years developed bronchial
asthma at the age of 6 years and above (4, 9). Hypodiagnostics was noted
in 18-75% of children with asthma symptoms, and hyperdiagnostics of the
disease (11%) was also common in the primary healthcare system, where
despite of absence of medical conditions inhaled glucocorticosteroids are
widely used, due to which bronchial asthma cannot be diagnosed in some
cases or treatment of patients is irrational (1, 8).

Thus, diagnosis of bronchial asthma is the actual problem of pediatric
practice, especially in younger children. Diversity of phenotypic and age
presentations of the disease significantly complicate the timely diagnosis
of the disease in children with recurrent wheezing. Due to the above-
mentioned, early identification of bronchial asthma predictive index is of
great importance.

There are several predictive models of different diagnostic values,
however, their application in clinical practice is complicated with
methodological difficulties and/or limited with minimum age of the child
and other related peculiarities (2,17).

One of the simplest, non-invasive and accessible asthma predictive
index (API) was developed to determine the predictive risk of bronchial
asthma formation, characterized with high specificity (97%) and
successfully used in young children (Tucson Childrenss Respiratory Study)
(5,10, 20).

Determination of nitric oxide (NO) concentration in exhaled air,
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is considered as an early and reliable marker of eosinophilic activation
in the lower respiratory tract, enabling selection of basic therapy and
monitoring as well as compatibility assessment, especially in pediatric
practice (11,14,16).

The aim of the study: the study is aiming at investigation of Asthma
Predictive Index (API) and predictive value of quantitative changes in
nitrogen oxide (NO) in children with recurrent wheezing of different
phenotypes.

Materials and methods:

An observing cross-sectional clinical study where 120 patients 5 to 7
years of ages with wheezing syndrome were involved has been conducted.
These patients were divided into two groups according to the triggering
factors of wheezing. The first group consisted of 80 patients with
multifactorial wheezing but the second group - 40 patients with episodic
wheezing, respectively.

Inclusion criteria were as follows: age between 5 to 7 years; 3 or
more episodes of wheezing during the past year; parental consent to allow
the patient to participate in clinical trial.

Exclusion criteria were as follows: chronic disease of respiratory
system; congenital anomalies of the cardiovascular system; neurological
pathology.

During the study process, demographic data, hereditary anamnesis,
age of wheezing debut and course features, personal atopic anamnesis
(allergic reactions, atopic dermatitis, allergic conjunctivitis, drug or
medication allergies), treatment efficiency and etc. A complex assessment
of clinico-anamnesic, allergic and immunological characteristics has been
performed.

The asthma predictive index (API) was used to determine the
predictive risk of bronchial asthma formation, which is characterized
with high specificity (97%) and low sensitivity (16%). The development
of the mentioned index was based on 13 year observation of thousands
of children (20). Its positive predictive value (PPV) is 77% that makes it
possible to assume that the probability of asthma formation in children, 6 -
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13 years of age, with positive predictive index is 77% (evidence degree C),
while in children with negative predictive index - only 3%, respectively.
In addition, it should be noted that the probability of developing
bronchial asthma in children with positive index was 4-10 times higher
in comparison with the children with negative predictive index (3, 19).

The predictive index is intended for young children who experienced
3 or more episodes of wheezing during the past year, at least one of which
was confirmed by a doctor.

Although the investigation of predictive index validation showed high
specificity of the method, the API does not belong to asthma screening
methods used more frequently in children with recurrent wheezing (15,
18).

The determination of nitric oxide concentration (FeNO) in exhaled air
was carried out by using the inflammometers (NIOX MINO). The method
is non-invasive and has been successfully used in young children. For
statistical analysis of the obtained results, software packages - Microsoft
Excel 2010 and SPSS /v18 have been used.

The Study Results

120 patients, 5 to 7 of age, were examined (average age - 6.13 = 0.86
years). Among them girls were 32.5% (39 patients), and boys - 67.5% (91
patients), respectively. The first group included 80 patients (66.7%) with
multifactorial wheezing syndrome, and the second group - 40 patients
(33.3%) with episodic wheezing.

In the comparable groups, the major criteria of API index have been
studied: family allegro-anamnesis (asthma in parents), atopic dermatitis
diagnosed by the doctor (eczema) and minor criteria: allergic rhinitis
diagnosed by the doctor, wheezing episodes in response to cold air and
the number of eosinophils in peripheral blood> 4%. The obtained results
are given in the Table 1.
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Table 1

API- index criteria in the studied contingent (n=120)

Criteria Multifactors Episedic In total
(n=800) (n=40) (n=1200)
More than 4 episodes o 67(B83.5%) 4 10.07%%) T1{59.2%)

wheezing within] th
last 12 months

Asthma in family anamneg 65(81.3%) 23 (57.5% (73.3%)
(history)
A topic dermatitis diagnnse« 56(70.0%) 20050.0% 76(63.53%)

the doctor (eczema)
Minor criteria

Rhinitis diagnosed by a dos 74(92.5%) 9(22.5%) 83 (69.2%)

Wheezing in response to g 31(38.5%) 3(7.5%) 34 (28.3%)
air

Number of ecsinophils = 4 34(42.5%) 410.0%) 38 (31.6%)

Assessment of the asthma predictive index was carried out in
accordance with summary assessment of the scores, corresponding to each
criterion.

A probability of asthma formation in school age children was high
(77%) and this result was assessed as positive — by Stringent criteria
(Positive By Stringent Criteria) in case if the mentioned patient has 3 or
more episodes of wheezing during the first three years of life as well as 1
major- and 2 minor diagnostic criteria.

Less than 3 wheezing episodes during the first three years of life,
and 1 major and 2 minor diagnostic criteria indicate to 59% probability of
asthma formation and were considered as positive by Loose Criteria.

Results of the API index interpretation in children with recurrent
wheezing are presented in Figure 2.
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Figure 2

API - Index interpretation results in studied
contingent
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In the group of multifactorial wheezing, 77%-positive results were
revealed in 65% of patients much higher than in children with episodic
wheezing (7.5%) indicating to high probability of asthma formation in the
first group of patients. According to our results, 59% positive results were
fixed twice as much in children with episodic wheezing.

Despite the large number of existed predictive models for asthma
management, identification of the methods combining high-specificity
and sensitivity, especially for children of early ages still remains a major
issue.

From this point of view, the PIAMA-index (Prevention and Incidence
of Asthma and Mite Allergy), not have been studied in Georgia as well as
the predictive value as one of the objectives of current study, fell into the
sphere of our interests.

The capabilities of the PIAMA indices were determined for age
groups with different ethnic and socio-economic status, indicating to a
high reliability of study results (59, 68). The predictor variables used in the
PIAMA Risk Score (sex, post-term delivery, parental education, parental
inhalation medication, child’s wheezing frequency, wheezing/dyspnea
apart from colds, serious infections and doctor’s diagnosis of eczema and

35



eczematous rash present) have been studied in all patients.

According to the study results, males were equally represented in
both groups (multifactorial wheezing - 68.8%, episodic wheezing - 65.0%).

The rest of predictive variables of PIAMA indices were much higher
in children with multifactorial wheezing, especially wheezing without
common cold (58.8% and 7.5%), serious infections that were revealed
only at multifactorial wheezing (27.5%) and diagnosis of eczema proved
by physician (56.3% and 14.0%).

A 25 - 60% risk of bronchial asthma formation was observed in
20% of children with multifactorial wheezing, 6 - 22% risk score - in the
majority of patients 66.3%, and 5% risk - in 13.75%, respectively. As for
the children with episodic wheezing, 5% risk was fixed in most of the
children - 57.5%, 6 - 22% risk was observed in 37.5%, and 25-60% risk
score only in 5%, respectively.

The comparatively high scores of predictive variables of PIAMA-
indices were revealed at: parental inhalation medication (OR-2.18), post-
term delivery (OR - 2.11), wheezing/dyspnea apart from colds (OR - 17.56)
and doctor’s diagnosis of eczema and eczematous rash present (OR —2.38).

High predictive value of post-term delivery (80%), wheezing/
dyspnea apart from colds (94%) and parental inhalation medication (79%)
was observed in children with multifactorial wheezing as well.

Based on the interpretation/analysis of PIAMA risk score index,
23-60% risk of bronchial asthma formation was reported in 18 patients
(15.0%); 68 patients (56.7%) with a 6-22% risk score were grouped with
the patients who need inhaled corticosteroids therapy to prevent recurrent
wheeze, while a 5% risk score was observed in 34 patients (28.3%) with 1
or more episodes of wheezing within the last 12 months.

According to the results of cumulative study of API and PIAMA
indices (PIAMA risk score), diagnosis of bronchial asthma was revealed
in 17 patients, 16 of them had multifactorial wheezing and 1 patient -
episodic wheezing, respectively.

Having based on the analysis of the obtained results it can be
concluded that using API and PIAMA indices made it possible to identify
the children with high and low risk of bronchial asthma formation
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among the children of early age with multifactorial as well as episodic
wheezing. A so-called control group was comprised of the mentioned
patients requiring special medical observation and long-term monitoring
of wheezing syndrome.

Considering the experts’ opinion of and their validity, it should be
emphasized that the first attempt of using asthma predictor index and
PIAMA questionnaire in Georgia for bronchial asthma risk appraisal is of
great importance.

The study results prove ahypothesis that chronicallergic inflammation
of the airways occurs at multifactorial wheezing to some extent arguing
for bronchial asthma.

According to the above-mentioned and considering international
recommendations, the issue of using low doses of inhaled glucocorticoids
(as basic, selective medicines) and reduction of inappropriate use of
antibioticotherapy, in terms of suppressing allergic inflammation and
improving asthma prognosis and management, might arise.
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Conclusions

8. In children of early age, the wheezing syndrome is mainly
characterized by phenotypes of multifactorial and episodic wheezing,
peculiarities characteristic for formation and clinical presentation and
specific clinical symptoms. Multifactorial wheezing is characterized
by: debut before 3 years of age; persistent disease course; prevalence of
night symptoms; cough lasting for more than 5 days; sleep disturbance
due to the attack; itching or rash during the last 12 months; high level of
total IgE (427.95 + 517.59 IU/ml), but for episodic wheezing syndrome —
intermittent course; prevalence of daytime symptoms; moderate increase
in total IgE concentration (161.23 + 220.08 IU/ml).

9. Among the risk-factors of wheezing syndrome formation, post-
term delivery (OR-1.5), stress at pregnancy (OR — 4.7), short-term
nutrition (up to 3 months) (OR-1.7), conflict family environment (OR
—1.5,) and tobacco smoking mother (OR-1.1) appeared to be statistically
reliable.

10. In terms of hereditary loading, among the atopic risk-factors of
wheezing syndrome formation: presence of allergic rhinitis (OR-2.37),
pollinosis (OR-2.70), medication (OR—4.41) and nutritional allergies
(OR-4.41) from mother side, but from the father’s side eczema (OR-9.59),
allergic rhinitis (OR-4.51) and chronic urticaria (OR-5.14) should be
paid special attention. As for the concomitant atopic reactions — Allergic
rhinitis (OR-11.07), Conjunctivitis (OR-10.50), urticaria (OR-3.2) and
atopic dermatitis (OR-3.80).

11. Prevalence of concomitant respiratory diseases in children
with wheezing syndrome was much higher than the results obtained in
conditionally healthy children (OR-9.57). Concomitant sinusitis (OR-
16.09) and bronchitis appeared to be of high reliability (OR- 28.00).

12. At multifactorial wheezing, increase in total IgE was observed
in 72 patients (97.5%), with average index - 427.95+517.59 IU/ml. In the
group of children with episodic wheezing total IgE was elevated only in
50% of patients with average index - 161.23+220.08 IU/ml. In both groups,
nonhomogenous character of IgE changes and a wide range between
maximum and minimum evidences have been fixed.
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13. A 77% positive result of API index was revealed in 81.25% of
children with multifactorial wheezing that was several times as much of the
indices obtained in children with episodic wheezing (7.5%) that indicated
to high probability of bronchial asthma formation in this contingent.
The above-mentioned was proved by combining high sensitivity (81%),
specificity (93%) and predictive value (96%) of API index.

14. Based on the interpretation and analysis of the results of PIAMA
risk-score indices, bronchial asthma was diagnosed in 15 patients with 23—
60% risk-score (18.8%); the patients with 6-22% risk-score were grouped
with the patients who need inhaled corticosteroids therapy to prevent
recurrent wheeze, while, a 5% risk score was comprised of patients with 1
or more episodes of wheezing within the last 12 months.

Practical Recommendations

e To ensure monitoring of individual prediction of wheezing
symptoms it is recommended to determine the predictive variables of the
API and PIAMA indices for each specific case separately.

e Implementation and application of asthma predictive indices as
simple, non-invasive and high-informative methods in daily pediatric
practice is of great importance. The models do not include complex
procedures and are available to any researcher.

o In case of revealing such respiratory symptoms as prolonged cough
and recurrent episodic cough or wheezing developed due to physical
loading or as allergen-induced response in children with high risk of
bronchial asthma formation, providing repeated studies is recommended.

oThe fact that a specific gravity of risk management factors was high
at wheezing-syndrome might be considered as the basis for developing
targeted and effective preventive measures in children population

oIn the management of broncho-obstructive syndrome a strategic
importance should be ascribed to providing educational activities that will
help to reduce the cases of hyperdiagnostics and polypharmacotherapy.
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