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6536 mIols %maoQo Qoboboomabo

36mdmgdob oghyoemmde

m3m6003 ,,03300@36)0 l)ogSobob 3030000330[)” 38bob36
3503358@«)350@ 38330@0 5068«)@8350 démﬁosn@o q:oo:;oq:gbgbob
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Qoo3oq>3632mb 030063063&)[) 0009 3503353@00306 oan@b 030336b.
36gbofoemybo  396g8mbo o 3mdMomgddo o030 gd0l
805300306)360[) 6)0[)30[5 omeooBoo 30633@0@ 33800830003033[5 Barker-
3o > Osmond-3o 1986 53@[}, 6(‘033@0008 033353b, 6Hma beb@gbobob
obowambn@ob bb{m@ob 33063 3obo Q0303306363@00 80936)@0@000
3ol 0393096 ©o9350g30Lmob. 53310300, IMBEEON™S EO30gd0lL
36350@0@36)0 36)00860306)3?» omeoégbn@oo nbaoo dﬁ)mso\m@
©093500989000b, Gmgmbode 8ghodmemyéo Lobdmdo, dogéosbo
anbg@n d)030 2, 30336@35%00, 306@00’)30[}33@360 q:oosoq;gbgbo,
Bo8magérghos, cligmdmmdo, Lbggmol dodo 8obo/lodlngdsy o
obends (Global Initiative for Asthma, 2018). 353oboceody, 8onbgoogoce
0dobo, Gm3 dt‘)msosn@o Q)0030Q>36360b 3503353@0’)305 5050@[)
8363003360 5050306006360 od3b, 800033 838"3@36‘)[’ obq:asb
bbsoqaobbso 3308353003360 osedd)coé)o 1339 3635000@36 3@0333.
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396, Gm3gmo; Lo&BIYbmos> sbmzoégdymo obo3ols
396300006930Lm0b. 3 dSboem oML Lyem sbemobobl ogdsodo
d03mmngds,  GmBmolb  8obgrogeo gghomyGo  g3obgzomotrgdols
006 300303 dg0demgdo 3°6LboB3geHmb ™Egobmmd
396g0m06980Langal Logotrm Gglnelol IgBmywge o gobodoHmdml
dmggoobgdem  39Gomdn  EO03ogdoMmd  Fomommo  803mgdemmds.
360336g9emmgobos,  Gm3  goblbgoggdnmo  396ghognde  Ligodmbo
3oblbgoggdyem  30698mdo  98menmotgdl  dbm8ol 80806
336dbmdgemmdol. gl dgodemgde  gbgdmegl  0bonbhGooemodgdyem
39693mb,  od0bdyHgdnem  3ogel o  8ozEmdnm-g3cogoeye
93memgosl, Gm3gemo 1339 3960bohoemyé ghod3dg 93mmoeradgdl
037616 3olnbl oemgégool 803t z6rdbmdgemmdnl 3986 c00bo 396.
13°60L 3690 33emg39000  EOEZEbrY, Gm3  vemglgool dodobo
336dbmdgmmmdol  dgbodemms  dgommo  3gmbogl  g3gpemmyno
36mgEodatgdol gho3dg o gghemmyoe gocgdml 898mddgogdom
3gbodemms  dogyogeger  dmBBommms  oogegdel 9303969t 3ne
36mgodotrgdodcog (Michelson PH et al., 2009).

BghomYHo  3Bmgeodohgds, dbmds o dbgoboge  Lyborggoom
3030606y v935090900 Fbmemmee dmemm 6o3wgbodg Bgemos Jmgdzo
3339306, Yndoemgdol 396h&do. mgobmgel gl mgds ofhenéd
33e0930L Logboo GRgdo bogmagol gobgomotrgasl o oLmdol Iméol
3033060l doomo Lo&63ybrmmdals 36rgc00ghemergdols

0@8600(’30806)860[} 80860(}0.



36033bgmmmgobos,  o3égmgg, O™ @ghommyd  gobgomotrgdody
Imgdgn  go6gdm  ogodhmedgdo  Jgodemgds  306LbgoggdmeegL
93946920l Bobgegom, Fom  Fmal  Iyemppegdl  oHLgdmo
36Lbgog9d9d0Lbo o Embognmm 3ommmmmgosmy/ dgmBogmdoms
3°6Lbgoggdyemo g3ogdomemmgool godm. dgbodsdabo, dgbobBogem
gL od3b gemmdoemy&o o slggg bozombocmyo ,8cg9bgemo’, Moy
dmombmgl goblbgoggdnmo 3m3ymoeol 306mdgddo 8ol Botoérgasl,
Gomd  ogebogl  Gob3-godhmEms  Léymo  L3ggho.  dbggy,
3960boBgEmb bozombol 3m3ymmoey®-b3gzeagon®oa sbdgdhgde, Go
3603369emgboco dgo3Lgdl o&lgdyem Lodgzbogbm (3mebol o ©3v39
©6mb,  083emg3gbhoeol  Igbodemmgdemmdal  mgemmbod&oboo,
g gdnemo 0dbgdo 3mb3Gghyem 36mdemgdals.

33eggol 308560

BghOYFo IBMZeHdakgdal Bmgaghmo sL3gdhel (0693969h0gneo
godhmEgdo) gogemgbs Jotmymo 3m3yemopool 1.5 Bemodrog obo ol
303339330 3bhgobogo Lnborgdgem B080botrg o035gdg80l Lobdotgls
@0 6-8 Bemol oL 330 Sber8ob gobgomocgdoborob.

33@330[} oameosabo

¢ 5bon8als 6)ob3—c3-bdd)co€>ooo ©o 3[)(!)305030 bnsmd3om 303@05063
Q)oo3oq>32)oooo Lobdool 33030[)3?)0 doémn@o 3(\033@0800[) 6-8
Bemos obo 30b 353339530;



* ©9obs o sboemdmdommol g03emoob Lobbemdo Lgemgboydabs oo
C-6g0dhogmo ool mbol  33emg30L  Igoggzgdel 3033060
sboemdmdommmo  §963Gmgemmdol  dobolioocmgdmmgals, 3bghgeboge
bnborgdgom 56lgdmdsls o Lobdotrglerob;

* m6bymmdolbol geol dogé  gostobomme  LhGgbol 3933060
sboemdmdomol $9636mgemmdnl Bmgogéo dobobosmgdgmmob;

* gghom® o Bgommmdal 3gGomedn Lbgoolbgo ogodhmegdol
9gL3mBoz00L  Sbmzoseol  Eoggbs SLeBolb  gobgomogdolicrsb
3033300 oL 3d0.

6536m3als 3335036)3@0 boeb@a

33ggel  Bogdymds  3gcgageds  3gogher  eaebs  eggthocryde
36ma608069d0L Bmgogbmo ob3ggdhel (06939bgh03neo gogdhmergda)
3qbobgd;  396dme, oBggbs  Lgemgboydol oogggomgdyemo  ™bal
3docotrm dbimzoozes dbhgobogo Lybogdgol o dbedal dedséror &ol 3ol
3gmby  3gbmhodal  BoBmysemadgdedy;  oBggbs  gel  Lobbemdo
bgemgboydol  Embol 3933060 ™ELyem™mal  3gMHomedo gl
LHEGLEOE; °8 godhmEgdol gogamgbs boymazal gobgomodgdols oo
oboemdmdomol 3063 mgmmmdolomob 3033060l 8dmbg  olgen
306039hgdmb,  Bmagmbopss,  EGmymo  gqbhogeyéo  dbojo,
©9050980L Bmbo, dydnmo 33980l bobgzédmmagmos, vgomdol boliosma
(3bhgobogo Lyborggoon 8080botrg oog0098g30) o Lob3otgliorob.
Bothotrgdnemo  33emg30L Ig0gzgdom, oboBol oogbmdo 6-8 Bemal
obozolb 303339080 Lo&E3Nbm 303306300 d0333m0 dEGgee dbo3d0



3bhgobogo Lnborggal Lob3otrgls o 03 3Gmdemgdoos  do333000
3mb3ogyoemodogool  Lodormgdobomob.  Lgemgboydob  odggomgdnemo
©™bol 3mb3g d03cmo&0b Lobbemdo C-Ggodhoyemo (3oemob (C-reactive
protein - CRP) combol 3ohgdo gobboewnmoes Gmgméyy o3
oboemdmdommgddo  96;gdodg/lhtagLdg 0933560 3slybols
39Lodemgdemmdol 3Gmdemgds.

628G mIob 3G ogdhoznmo ok gdymgds

332930L dgeegagde boggydgamo Jgedangds @agemb 3Gaogheggmo
QO&)SZ)BQ)O 6)330’)886@080860[’ 388330386\)[), 3866(‘0@, 88[’60800[’0}06
38@06)8600) 8306)8 60’)60[) 050@3«)60@3630 bg@gsonaob b3€)060680b

38@8882}0[} bO%ndsS@%a 60333000 06@030@30@36)0 BOOé)(VJSOﬂOb
bgBob.

628G mIob 236 mdo300

boobghopom 6536mBob 936mds300 dgcgs 2019 Bemob 17 360l
bogdoborggemml  3gmosh®os 930009300l Lbmdsdg 3gwosthéonmo
3e06030L “gemmdomdgn” 308089 (md8o # 17.04.2019).

anaéooeoob doé)omb@o ngg@gboso 3mbb35363@oo:
¢ 5bon8anl, e@aéaoobo o q;dcoqrob VIII 3[)0003@000 0300633%3
(Lobgo3yéo, 2015 6.);



+ WHO/EFMA (WHO/European Forum of Medical Associations)
3080,940b 393693989 (30emobo, bgstoggame, 2015 6.);

© 837  Loghmedmobes  LoBgroygobes  30obagldg  (3vovyBo,
bogoorggane, 2016 6.);

* 3bor80b, g3gence-ob oo 08gBm3s0rmmgaok X Bbmogmmom 3rb3egldg
(coyo00, 2016 6.);

 dydyoo  339%0b  Bgrooyobol 93009800l 21-g  yeoggemBemon
3653969630989 (35306360, 539, 2016 B.);

 dydyoo  339%0b  Bgooyobol 930009800l 23-9  yooggemBemon
3065396963098 (L6-036556(30L 300, 533, 2018 6.).

Loobgbhogom  Bod6m8ob  ofggemog  go8mdggybgdnemos 8
Lodg360gém Lhogoo, ooy LEymoe 960l sbsbymmo algédszenl
dofomoo 3993990 >  3gqLodedgde  v30c0930960  bobolbgdol
30boggdol gdnmmgoals o 0blErydi300l Bmmbmgbgdl.

6536m3als 3«)33@0030 ©° b¢6)3d¢36)o

Loobghogom  6036mdo  dmopogh 105 3z3960L @0 Igoggoe
3930930 boBoemgdalogob: dglogomoe, mahgbodnéol dodmboengs,
33eggel 8obocms o dgmmgde,  33apggel 3grgagie,  33aggel
390093900l adbboemgo, ool 3369%0, 360dtho3gemo
6933960030900, 398mygbgdnmo mohgodyéal bylbs, obotma
(393mygbgdnmo 3000b3060). 6536mBo Igozogh 10 3bGombs oo 24
©0036030L. mohgbohneol Loo 8mogogh 114 Bysémb.



33@330[} dobomo o 330000@330

33@830 606)08060)0 (")6)0 bobob QO%OOSOU)Z 30’)30’)6)03@0

36mb3ggdhmemo o 3g8mbggge-3mbhemeno.

336 mo-3Gebigdhymo 33a0gee:

- Botomgol 360thg&ondgdo:  13-17 33060309 mElyemo; mébymmab
06038069070 00bbImds.

- 393mGobgol 360t ge0ndo: gdlhEoggbodsemyo oogogdgdo.

330093930 Bororgem 0gbo 32 mélyemo m&lnemmdel 13-17 3306030y

¢ 32 mlymowsb 13 (41%) - 3atgganddmdostsg, 14 (44%) - 8gmbrg, 5
(15%) — 3 oo 8gho.

* Joemomo Lodyoemm obo 30 Igoeggboos 28.2 Bgemb.

* 933063980  bgdmed  ©geol  m&lymmdel  3Gemi3gLdg.
d90LBogemgdmes ol mEbymmalsl gomogsbommo kG gbob
06Lgdmds o LhEglol Emby 3oombgotal Lodyoemgdeo.

@by bobbemob 6033300096 brogdemeos IGohol s8Bogds (1 8em),

39Lo30dolo 306MBgd0L O30 0bobgdmes s 0LdMg&Hgdmes ,Synlab

MVZ Leinfelden GmbH enodm&Gohm&oodo.

3Bmd0otrmdol  E™L  LoFIMBosbm  demmzdo  (geBomemmgono

33md006mdolol) o Lom3géogomdo demmzdo (Lozgebedm  33900L

6Hmb) s0gdym 0d6d sboem3mdommms $03emotal Lolbemaol 608y30.

bnem 3mbeos 32 sboem3mdammol godm 33emg3o (gogie - 15, gmgmbes - 17),



17 (53%) oboem3mdommo o0docs bd390Lbém 339000 gBom, 15 (47%) -
goBomemmgon®o Fmdootrmdal gBom. 8omgob dmymo oym 24
(75%), o9 3emmemo - 8 (25%)
odmGohmGonemo@ Lolbemdo z06olodmges domBdo396gdo: C
6goghoneo (CRP) 3oeme oo bgemgbondo.
* Bomam-Lgblogoy®o C G goddonemo ool gobbodmges

bogdms (&d00dgh&ocl 8gmmeono,
* Lgemgbondob 33cmg30 dh™BYHo 33bmER300b dgmmeooo.
Lobbemdo  oLoBrg@gdmes  dmEBmbgdo:  jmEEeBmeme -
J980cm30bglzgbloneo 0896mhgbhocgdols dgomEmemmzoom,
Ly mpmbobo Bomomo botolbol  mbggoce  JEmBshmgeoganls
dgomom.
899mmBo8mmgemommo domB8o6 396980l E9a3969bLnemo 3oP39693cmgde
©9c0bo o $03emo60l Lobbemobomgal aye:

090l Lobbemdo 40300l Lobbendo

CRP (3g/cm) < 0.5 3egéyemo: < 0.5 3egéyemo:
0.5-1.0 0.5-1.0

Lgemgboydo(33a/ce) 50-120 23-114

3G HoBmemo(bg/dem) 50-200 3,0-250

Lgéemhmbobo(bg/dem) 43-224 30-230

oboemdmdomol 3oLl gglgoe® oL 30056 BgLodoBobmdal
396LoBmgeolomgol 3o8mygbgdnem odbo 9396030l 3gcoohEm
939009800l (AAP) Bogés 3g813o393cmo dbo 3mdéng bdgznag0 3960
36y cogdo:



e 39LdhoEEYE® SLo 30096 BgEoergd0m J306g Bmbo (SGA) - 10
3965396¢h0em00 63 30mgd00 3m3nmmooné - b3gz0a303960 Il
Lodnomm ol 3mdcog doBggbgdgem8dy.

e 39LdoEEYE® 2bo 30996 BgEvErgo0m 3gLododalie Bmbs (AGA) - 10-90
396396¢hocmo

* a9LdoEeY® 2bo 30096 BgEEgd0m oo Embo (LGA) - 90
3965396¢h0cm00 3ghed 3c3nemoon - L3g30030 360 Il
Lodnomem ol 3mdcog doBgqgbgdgem8dy.

1,5 Bemol g306303emmddo Lohgmmgogmbm g308m 30mbgom meé3géHomo

brgdmes  dogdgms  obozde  dbhgobogo  Lyborgdgocs  Jedonbotag

©o03500909%0L  godmgmmgbol  dmboghmEobgo,  Lhoombotymo,
23Ot mEeyemo Eobdoégdol Logotmmgdo.
893mbgggo-3mbhdmemol ©035060b GgheEmb3gdhymo

33 93°:

- Botogol  3600hgeondgde: Lozgemggo 3gna30- 6-8 Bemol sbozol
sbe8oo o309 7Em0 30333980; Lo 3MbEHEBME™- 6-8 Bemob sbs 30b
30636 mgemo 303339%0; 9ol 0bazmEBogdnmo c0bbdmds.

- 3983m&op3bgol 36060930 3mIMEI0EE0 EO300gd9%0.

3393930 Booyemo  oym 83 dogdgo.  LozmbhGmmm  ygnege

39000396000 - 45, Lo 33emg30 - 38. dogdg0m0 oL 30 - 6-8 Bemodcog.

LggLob Bobgegoo goboBoemgds:  Lozgemygg $31y93d0 oym 14 gmgmbo, 24

30910; Lo 3mbhGBmemm 331330 30 - 30 gmagmbe o 15 gogo.



3dmdgmmmo  godm ombgobol godmgoygbger International Study on
Asthma and Allergy in Childhood (ISAAC) 8ogé 389333o398ycmo
Jombgoto.  Gm3gemdoy  Bmpgdymmoes  Jombggdo  mGLnemmdal,
33md0o6rmdol,  odogdol  Bmbol, dydymo  339%0L,  3sboyeo
3Bg3gemmdal, 3lhgobogo  Lybordgoed  Bo8oobotrg  oog9g3gd0L
Lobdo®ol, 33mdemgdol  dbeBol,  myobob  Lobmgegdgeme oo
hgeooemyéo  3odmdgdol, Fmdgmme  gobommngdal,  mFsbdo
30boyto (3bmggemgdal 96Lgdmdal 3gbobgd oo Lbg...

@6bymmdol &ML geob Lhegbol 3ga3olgdabol go8mygbgdyem ogbs
Lo&Bmbal  3bmgegdolggemo  Lodyogegdel 33emggol  gsemoceyo
3oombgoéo (Sarason's Life Experiences Survey). 30:bgo3d0 8m(3g93nemos
300bggde mELymmdal 8030bo&gmdal, mEbymmdal émb bgegl-
gogdhemergdol Lobgmdol 3globgd. 30mbgodg 3sbybol dgazoligds aym -3 -
©%6 3 gymodeog. bydnd Lhegboce 3gogolios 1-5 gyemol 3gmbg
353096900l BogmBotrgmds, Lodnomme - 5-9 gyemol 3gmby, beemm
3dodgc0 - 9-839 3gtho gnemob gmby 3o3096¢hgd0l LihérgLoa.
Lyodobhozyeo sbomodo

domgdnmo oboemol o313og980Lol Bomgbmddage oBg9bgdemgdols
39a30Lgd0lol gomgemoaceno Lodnsemmb (Mean), Lodysemm 3300600
3oob&ol  (SD).  §33y3gdL  Bm6rel  g0bLbgoggdol  Lo6E3nbmdSL
6omgbmdtago doBggbgdemgdal 3g8mbggaade gocggbronm Lygbhol
t 36ohgeondol  308mygbgdom,  3gotgdalol  gobrogbeoo
©0b3g6bogool hememmdol dgozoligdol mmgggbol dobgogoor (Levene's



Test), domgdymo 38grgzgdel dobgrgom brogdmes 8gbodsdabo t-
3Pohgondol  3geBggo.  boGolbmdtoge  3oB39693cmgdabioargols
3003000 Lodyoemm Lobdotgl (%), $31m0398L 3mEnl g3oblbgoggdal
3q030Lgd0l  gobgboom — ¥? 3G0hgeey8ocm o F (030dg6al) ByLho
360(Hgeondom.  3mbgemoegde  godhmegdl dmeol  goboloBmgeo
L3068gbol  (Spearmen)  Eobgnemo  3MGgEoEoal  Lodyoemgdoo.
3oblbgoggds  omgmgdmes  LoEdnbme,  Gmegbsy  p<0.05.
domgdohognto  PBGRbggemymazs  gobbmzogmmy  36mgeodgdol
3539(hob SPSS 220l go8mygbgdoon.

33@980b 3993980 @> 3obboango

obo3ob Mol 3-godhmBms o Abghgobog byborggal LobdoGol
39a30oLgdo: g8mbgggo-3mbhGmemob @odoobol
G90G=b3gdhyee 33eagzeb dgegagee

330930l gb boBoemo Bohots oo 3m3yemoieol 6-8 Eemols
obozolb 83 ¥53d3d0, 33emg30L 33y3do 38 oym oben8om, 45 Slendols
396939. Lo 33em93 $31330 oym 14 gmgmbs o 24 goge, b 3mbhGmemm
3379390 - 30 gmgmbo oo gogo -15.

obe8ob 333330 Lol Lotbdnbme nigdm  bo3mmgdos
©Gmymo g3qLhoEoeo god ©d bdokos odsgdobol Jzabg Bmbol
sboemdmdommo (<25003); sLgmo dogdgqgde bozemgdoe 96006 dndymo
3390089, 3emoeymazbol 3gGomedo bdotos gl 8dedg LhEgLol



306mdgddo  ymogbs, SbmBoo oogoEgdemo 89333000 dImdemgddo
Lo&EBBYbmE NBGEm bdotos Sbmal 96036930 /b  Yyzogoemgdal
303060 oemgrgod (ob. oogeods #1).

003635 #1. 8bhgaboge Lybmgdgolb bobdotmg sbordabo o
Lo 3mbhGmemmm §3npgddo (x?=14.294, p=0.006).

35.00%
30.00%
25.00%
20.00% O 300780 25989

15.00%
== 0N3>

10.00%
5.00%

0.00%

0123 4586 7 8 910111213

33@330[} RY:) 38'30330 beb@gbn@bﬁ 2 6@03@3 3[)0305030 bUGmd3ob
Lob3do6als 636)6(‘0[)335@3@30 33@3303 033350, 6Hmd o9 33050[}363@01}

bobdotrg Lo6EBYbmE e  bdoto oym  398g™330  SLordals
©003bmBoo 303339830 Lo 3mbhemmm $31a300b dgrobgdom. slggg,
gL dog339%0 8bhgobogo Lybordgol godm odocegdoeob 2 Bemodcog
Lo&EBBYbmE gt™m bdocor Logobmgdgh dmb3otoemodszosl. sberdol
337890 Lhogombobnmo  ©obdobrgdo  Logobmgds  ooge  50%
393;mbgg39830, Go(3 Ighoo sLeBob v68gmbg 303339830 (Locosz 80% o6
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99080006 FoBobrcgosbmdolbs o Lhogombotymo  obdotrgdol
Logoérmgdol Jomoem Lobdotrglerob. 33emgg0l 3g0g3983s dliggg, ohggbe,
6md  03emotob Lobbemdo CRP domommo mbg  Lhotobie o
Le&B3brme Yo3tem boto ggbgrgde Lgemgboydol ogdggomgdnmo
©mbol 8Jmbg sboemdmdoemgddo (p=0.008).



oboem3dmdamob 3@050336 dobobovongdemgdls oo $03Qw60b
Lobbemol 3mboiygdgdl dmbol 30063@080360 3033060[}

33930l dggagee

angﬁmb@q;nbb ©o 360’)650030[)00030[5 3503353@0’)30500
oboqﬁmbn@ob aoboboomgb{]@mo 303306)0[) q:oq;aaso 6)(‘080963
$03Q)o€>ob bobb@ao bg@gSoaaobo o CRP-ob 3(\05835@6)0300[)0005,
obg oogoe  Foboboomgdemgdl  dmol,  Goy  gobbmézogemd
30’)63@030360 oGeqm%ob boanowgbom.

B335b 8036 38b503@0@0 303@060[} bobb@ob bg@gsonaobo ©o CRP-
ob Qmsggbo boégaasm 3333006)3@03036 303306)300 36)003063000005 -
r=-0.461 (p=0.008).

bg@gsonaob Q)cosob 333306360[50005 boésansm Qoqngbooo
3(’063@0300[} oaﬂqmssgbb NICU 6)303360@0 - r=0.378, p=0.033;
agb(i)oeoobooos 33@0636000 o6 3ol 806333 88063 Bbols 050@30060@0
- r=0.348, p=0.051; obowambowob bbSU@c)b 3obo <2500 3 - r=0.378,
p=0.033; obowambowob Qmoasmso/éqﬂb - r=0.378, p=0.033;
Lhogembotmo EobIoegdol Lodotmgds - r=0.524. p=0.002; 3b¢hgoboge

bnborggo p=0.0376.

obcwambn@ob 3@8008063006033 aosbognméabom amdagqnabb
mébn@mbob q;od(i)mégbo, 3o dmérolb 8503353@003060 (0800
350&360 boégbb.



6Ly mdsdo geol 3ogh gowohobomo Lhegbo > 3obo
3933060 5bo3mdomms §5686m g mdobmb o303306939e
doboboomgdemgdl, 3bggobogo ULyborgdgol oébsbmbobo ©°
Lobdo6glorob

3393980 Rotogem  Jocmons 30%-b  m&ELyemmal b
5 9b0dbgdmes Lhtglnem Lodmoegdmsb gdudmBozes.  mELnmmdal
6™ geol 8ogh gowogoboemo Lérglol 8gaogemgbol IglBogemoabols
39060080 3mEH0dmemols o LgbmEpmbobol  doBggbgdcmgde
BHmzme(3 900, 0bg $03emotol bolbemdo (ob, oog&sds #12).

003685 #12. 3mGHHoBmenobo ©o Ly m@mbobol
3oB39693mmgdo Gmamb3 ©gEel, obg d03mo6ob Lobbemdo
6Ly mdol EGmL greel dogée gowohobomo LhGgLob
8obggoo @oymgom §339830.

)
JMOHE0BMo | G

b@mAEMECEe | S
3MmOHE0BMEMO o

baGmdmboo |

0 20 40 60 80 100 120 140 160 180
MbEAMILOOY  HDbEMILOL 3T

]
&

(0]

€
2
3
m
c
&

6)0080')63 Qooaéoao #12—@05 Bobl, 30’)6@03(\0@0[) q:cosggbo Qg@nbo
©o 303@06)()[) bobe)ao bo@ﬁ?nﬁmq; 300800363@00 bd)é)gbob 3830330
LG gLob ©6:8gmbg 331530996 3goergd00 (p<0.001), Lgdmhmbobobs 30-



Lo&EBBYbmE Eodd (p<0.001), Hoy dboboglh 3Ggbodoemy&o bhegbob
393emgbol domggbyé ©306938g. mELyemmdsdo gomogebommo 9ol
LGgbolb 3gbodemem  gogemgbs odbs  dglBogemommo  dboemdmdocmol
3968609 mdoLmsh o 393306H 9800 Bog Bobobosmgdemgddy. 396dmco,
008mPbs, Hm3  Lheglob 33ngd0  SboemBmdaemol  Lodnemm
39LdoEeneo sbozo BoB8mERgds sbosemmgont Lodyoemm dohggbgdgml
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Log®dg(La) 49.11 3.72 47.64 4.050 1.1 0.30

738. 2758.6 87043 1.9 0.07
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dgo0bgdem  Jotdg  8obol  dmbg  sboemdmdaemol  Lobdotrg o
390069000 30690 EMMYO sboemdmdoemol Lobdoty. mébyemmdal
©6Hmb  goodobomo  Lhtgbol 8dmby  gEgdel  sboemdmdacmgdl
00gb03bgdomn  LoeBInbm  dgdzobgdnemo  dydymo 33980l
bobgerdemogmde.

©0og60do8g #13 Bocdmeoggbocmos dbhgobogo Lybordgol  Lobdoérg
9ol dogh  mGlymmdsdo  gostvbomme  Lhegbol  dobggom
©oymagoem 33139830, Loog boBggbgdes Blhgeboge Lybordgol 3 oo
dgho  9308mo  (oogeodal  Bobyggbo  botrg) Lol o
Lo&EBBYbmE (P<0.05) o3 bdotros mELYE®Bal Lhgbol 3dmbg

QSQ)OCOO 603338630

@0066030#13. Lhgobogo Lybordgol Lobdo&ol aoboBommgdo
egeob 3036 mébn@mbo3o avedhobomo boésbob

dobgogoo oymagamm 339398380 (x?=17.236, p=0.0451).
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doom 603333330 1.5 5@03@3 3[)0305030 bnSmd3ob 805300006)360[)
(9308mgd0l ) Lob3oérg3g, dydymo 33900 bobgédemogmdsdy.

©geol bobbemdo bgemgboydel by o dobo 3933060
sbomdmdomms  §968Gmgmmdsbost 93933063y
Boboboomgdemgdl, 8bhgobogo Lybmggol oGLgdMIsLY o
Lob3oGgborob

bs@asonaob o CRP 30533536@330 3330[)503@300 ngmb bobb@aoe.

Lyodobhognto  goboBoemgds  geol  Lobbemdo  Lgemgboydel  (Se)
3(\96336060800[5 3053@300} 300338'3@00 q:ooaéo&)%g #14 coo #15.

0036535 #14. Lodyoe™ ggbho3eyHo Lo 30 (353060) g0l
Lobbem3o Lgemgboydol (Se) 3mb3gbhBogoolb dobgogom

Eogmagoe §3na9dde.
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0036585 #15. sbom3mdommo Joboboomgdemgde goal
Lobbem3do bgemgboydal (Se) 3mbi3gbhBoool Bobgogom
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0.0 _——

LBYMEMOL Fsbs LBYMEMOL boZtd) d™dMono 33300L

0503007d0bL, 33 0305003000, 9 656dM03Mds,
03]
M Se bra™3ds M Se 005339500090 MEMO

33emg3o8  oBggbs,  6Hmd  Lgmmgboydol  ogggomgdel  3ayozde
©o0509d0LoL  gglhoeneo dboze Lhodebhozyeow Lo6eEdNbme 2.5
330600 BodmEBgds Lgmmgbondol bm&nmo 3063960 s300L $37030L
oboemmgon®  3oBggbgdamol  Lodnommml, oyde, 33ngdl  Iméol
Lhohobhogneoc Loéb3ybm goblbgoggde o6 séal.

9ol Lobbem3o  Lgemgbondol  odggomgdnmo  3mb(39b¢ o300l
3379390 Lo&BBYbmE  bozemgdos  Lodnommm  ggbhogontoe Lo zo,
sboemdmdoemol Bobo odoegdalisl o dydymo 33980L bobgédmmogmae.
©oog6ods #16 obggg oBggbgdl, Gm3 gwol Lolbemdo Lgmmgboydol
©og3gomgdyemo  3mbygbheogeol 3ancdo  Lo6Bdbme  Bomommos
39Lhogool;mob  3gokgdeoo o6 8ol gotogdg oty  Bembols
oboemdmdoemol, oboemdmdoemol  oogbmBa/bol, Ggaygéomol o
Jotrg 3obol  oboemImdoemgdol Lobdotrg, Lgmmgbondol bemedyem
3379330 96 5x0bodbgds 2500 g6038g bo3emgde Bmbol sboemdmdammo,
Lo&EBBYbmEE EOBOMS MO sboemdmdoemgdal bobdogs.



Qoaat‘:oao #16. osboemdmdamob 3oboboomsbq>sbob
bob3o€>3ma b@ad)ob@osnt‘m avboBommgds grol Lobbewdo

Lgemgboydolb (Se) 3mb3gbheozool dobgrgom oymgoem

$3039830.
100
80
60
40
20
0
o e ) o) © Q
S‘)@ < @@ b@ éfé\' qﬁogg‘b %@q‘b @gqu eg)b
« A
& 6\‘) “Z‘?‘aj ’f? 0)(9 QQ‘D
M Se b3y 3 M Se @ad330m32§“§@0

303930L 8bhg060g0 Lmborggoor sgocomdali LobBatrg gol Lobbemdo
LgamgbogBol  3mb3gbopool  Bobggom  odymagoem  $3M039330
Bo68meggbomos oogodody #17.

003685 #17.8bhg0bog0  Lnbogdgoom og3om3al  Lob3okg
©9eob  Lobba3o  bgmmgbopdob  (Se)  3wbygbhGogoob
3obgogoo ogmagom 3939330 (x’=18.257, p=0.0323).
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QSQ)OL) bobb@go Se—ob Qodsgomsbn@o 3(")688606)0800[} 38‘3({330
boéGQUGMQ 80@0@00 8[’@306030 bUGmd3nm 03\)@0')60[) bobgoég

ngmb bnbbqﬁo CRP-ob 300533506)0300[) 3ob3q>3ooo 3[5@305030
bUSmd3ob bnbaoéggbb dmbol boégansm 805[)5303360 NG

393m3m0beod, 603 dmbommbgemo ogm.

608096003 Bbhg0bogo Lyborggol Lobdotrg 0B gds gl Lobbemdo
bgemgbondol 36(396¢ 0300 Igd;306rgdsbmrsk gémoc, dLggy, wgwal
Lobbemdo  Lgemgbondol  Eodommo  3mbigbheoes  dSbmzotrgdmes
oboemdmdommol 063G mgmmmdoloob 3033060l 8dmbg  6og
30bolinocgdmgdmob: dgdalL d306g Bmbs, sboemdmdacmmes o,
NICU 6gggéocmo. Bggb 3gg0LBogemge  3mégemoeyéo 3033060l
o6lgdmdal  Iglodemgdemmds geol  Gog  Legoscwn® oo
3968609 mdoLe0b 039330693 Foboboomgdemgdoob.

9ol Lolbemdo  LgemgboyBob  30b;396dEo300L006  Eogdom
3mEgemopone 393306300 ol 303g6hgbBos - r=0.355, p=0.046;
obhoda3ghgbBonmmo 36g306ohgdal docgds r=0.355, p=0.046; 3dadg
bhegLo - r=0.469, p=0.007.

0bhgergll 06393l  3mEgmoende 3033060 Gmgme; Lgemgboydol
30b39bhro300by o gol 965869306 8mbo3gdgdl meal, olg
bgemgboydol 30b(396h 300l od3gomgdsbe o BLgobog Lybordgol
dméob.

9ol Lobbemdo  Lgemgboydol  30bi396h&o300l  0og3g00gdolorsk
Lo&EBBYbm  EoEgdom  3mEgemSedl 93y ogbgdl:  g3gLhoesliosb



dg006gd00 96 8ol gokrgdg 3069 Bmbol sboemdmdoemo - r=0.448,
p=0.010; égqgéboemo - r=0.497,  p=0.004; ogoemd> 3bhgobogo
byborggoos - 1=0.665; p<0.001; Lipoyoosboto - r=0.533; p=0.002;
23dnmohmeoyemoce - 1=0.531, p=0.002; sboemdmdoemol Lbgyemols obo
<2500 3 - r=0.497, p=0.004; sboemdmdoemol ooz6cBo/EOl -
r=0.366, p=0.050; yotryemazoml: o sboendmdommo - r=-0.497,
p=0.004; dydymo 33930 bobgérdemogmas - r=-0.582, p<0.001.

383380l dg@gagdeb gobbocngo

B3gbL 8ogé Bogotgdnm 33cmg3980 $03emaal Lobbemdo Lgemgboyndal
306396hero300L 3gLBogemod oBggbs, 38  3qLBogemocm 608y3gddo
bgemgboydol bmEdoBg Bomsmmo 3mbgbhGopes 96 agodbotgds; gb
3603369 mgobod, ©0603bmb, Gowgob Bmgsor omgmgds, Gm3
0030060l 0896360 LobhgBol  mbimggby@mds  Lgblohoy&os
byeogool  Bo8otron  boymazol  gobgomobgdol  domdg  ségnmm
(93860mbob) gyo3Bg(3 30 - 85365m- > B036mbyHE0gbHgdal Bmgmed(;
©9%3030h0, Lg3g Lodoedg mhgbzeycoc Lodosbms.

33emg3od  obggg  oBggbs, €m3  gol  Lobbemdo  Lgemgboydol
399339030l mbg  Lhogobhogn®oe LoeEbme 139330600980
sboemdmdommmo §963Gmgemmdol Gog oBggbgdemgdl, 396dme, SGA-
b, co®gbozmmnmmdsl o sbommdmdommol di306g Bmbol o dydyomo
339%0L bobg&damogmasl; obggg, 1.5 Bemodeog dLhgobogo Lyborgdgoo
03003l o dmb3odomodogool  o/ob  93dyemohmEonmmo



obdobrgdal  Lobdotrgl; 860336gemmgobos, 6m8 grol Lobbemdo
bgemgboydol  3g8339emmds 393806800  do3emotral  Lobbewdo 3ol
393339 ™doLcnob.  IgLododoboe, 8olo Eodoemo Embg 393306300
oboemdmdommo $9636mgemmdol B3gdmombodbyem 35B39690cmgomob.
SGA-bo> o 8036mbyh&ogbhmem gagopohl dméal 3033060 olggg,
6obobo odbo Lbgs 333emggo6mo dogés. (Mistry et al., 2014).  396dmco,
SGA -0l 3gdmbgggodo  gEoL Lobbewol  3emod3ol  Lgemgbondo
Lo&EBBYbmE EIBSEO 58MPRbEY br&doemy&o Bmbol sboemdmdocmme
oboemmgon®  3oRg9bgdemgdmob  Jgoofrgdom. 9839  33emg30lL
dmbo3989300m, Lgemgbondol Embgdg LoEEBYbm 303emgbsl sbeogbeod
0330dmb dmbdotrgds. Lobbemol 3emo83sdo Lgemgboydol mbglo o
SGA 393306L oghmegdo bLbosb 3cmopgbhyéo obhomdLoobimeo
©9(330b ddgg0mgdem o 93 894060880l Jotro3060 B98mddgogdam
boymazol 36008y

1-3 Bemodcog oLo3zdo 8bhgobogo Lyborggol g308megdal Lobdatgls o
©goby o 353330l Lolbemdo Lgemgboyndol Embgl dmeal 3033060
2bggg, 6oBggbgdos Gogo Lbgs 33emgggdoo (Haider et al., 2015; Christian
et al. 2015). oghmEmo 8ogb o8 3933060 3 Logotoym 8940boddos

306)38@0, %(")80860)0 8db336)088603@0 33@3300} 6053368600, 6)0’)8

9ol Lobbemdo Lgemgboydol gagopote Sbmzoegdnmos agoemhgol
396300006980 3ga3gebgdoboob  (MacGillivray, 2014). Lgemgboydol

503@360)60[} Q)éncob mdBOQoBonéo boégbo 06)00@33300360Q



3(‘050600@@360 o, 33[)0?)030[)0@, oébgbmbb 530050@0@36)
336)00’)@30 o30@®3nb 3m6q3mq>maoa§m o 30[)009@0080360
Qo3005360b 33[)06@36@0060. odgq:os 803«)3@05063, ba@aﬁonab
agbod@me Edmsqagb boboéag?)@co SOSUdd)O bobnsmdo 83360[)

605300006)36033 o ngod@mo 3600(!)3{100063@0 3033{]00

530@00601)0[) 8[)0305030 bnsmd3ob 50500@3@38. osod(i)oné)eqn
5033353600, &HmI 3[5@305030 bUGmd3ob 3(‘0800363@0 6)0b30,

33[}06@000, Qo303306363@0 ogmb d33q>o bobnsmdo 83360[)
30@0660005 300[)(!)5000@36)0 Bbm36)360b 60@33 oq;éfm@ 3@033633 -
q;odd)méo, 6)0033@03 38bod@mo Qod3aomqa3b 338@80030 306)3[53@0
osggdeogbom ob ogémo@{]éagSSbobo o moabodmb ambaoéabob
3mbhbogoemyéo ggbdmBogooo (Fiocchi, 2015; Ashford, 2018).

Igmerg, Bmgoghmo 33emgg0l Bmbozgdgdom, Lgemgboydl Jgydemos
obomgdomo > 03nbnto  3olybgdol  Bmeymogos  v&BoHH™
gogmpoh™mBol  gBom, 960390 medggmzahgdol  oddegszenom,
3EME003gEd30000 O E0a3g0gb3ed3000 (Zacarias, 2018). 3mgogéma
330930l 3mbo(3g89800, Lgemgbondal odsmmo E™bg g96o30EMdgaL
156900l T-3gem3géol  ooggégboogosl  Th2  039bmdo3esb,
6mdgemoy  Igbodemms,  o303306g0nmo  aymlb  dbmdols oo
S gergoYam ©O9300g00Lmob (Tsuji, 2015; Manzanares, 2016).

3gLo8g, 35333mdal Bbhgobogo Lybodgol 363gmB0bobhymds bloto
sbmgobgdymmos  goémlyem  0boggdizogdcmsb. Broome o ooboogg.
oB39b9L, Gm3 Lgemgbondol odommo Embg o 393306 gdymos LEGSR



3063[}'3@ 633@030300[50005 ©o Qo3m35363@ 306)3[&3@
3@0636[)0005. 503335360 odSo, éHma 803o—050360336m50b
36)0’)@3:1300[) 83@0@36360 Bbm36)360b 30633@ 53@[} 3[5@305030
bUGmd3ob 6)333635@3@ 3308(’0@360[} 803060, 30659(’060[} 05333b
603333530 (b3m@08@3@0 obogoqms 33636)@0@03@3, Stern, 2007).
33[}06080[}0@, bg@gsonab od3b beé)gansm 600@0 306)3[5'3@0
osggdeoom 06@3306363@0 mdboq;oennéo bd)égbob Qod380m36030
(Martinez, 2009). cogceob ULobbemdo Lgemgbondolb coodommo  combg
33[}06@363@00 838°3@36°b obq;aﬁq:gb 603330[} 033536 0335{1303?)33,
6)03 800533@0@[) b@ob 3ol 306)3[}3@0 oGosgdBogbob 803060 ©o,
3030[»@033, Bbmségbob 30633@ GUQb o%é)@abo 63[}30600«)63@0
b033®m8360b 6)0[)30.

ob333, 3503353@0030500, 6Hma Bsgsb 8036 33[}503@0@0
oboemdmdommol 9636 mgemmdal  dobsbosmsdgmms  1IGogemgbmds
(QQ3503@3@m60, q:oboqngbob 33063 dobo, dndnmo 33360[)
b05866@03mbo, Qagqmb m(‘)bn@mbob 336)000@0[) 36033 b@égbo)
303306300 obondols oqmoégb'g@ (ob333, F)335b 3m33@030030
Qé@bb@négbn@) 60[}3—0305@006360005; obg&g, Bbm36860b 30633@
15 53@30 3[)0305030 bnsmd3ob ©o o0 QnO&Sm%om 30’)[}30@0@030300[}
bognémgbob bobaoégbmos; le’ 33060[)353@0 33360 33@330[)
3005033836000, boégansmqa 3303306@860 RY:) 603333630 3098300636000
3omdo  sben8als Qooasmbd)oéabob. 33@330[) RY:) HSangbobo ©o



@0036)0036)()[) 3(‘050333360[} 53350 060@030 ©o 068383500300
993796930 393c0g3L:

08 ogodiol Boybgroogo, Gm3 o6 o6Lgdmdl 30933060 mELNE®Bl
Q)t‘)mb Q)Sqmb bg@gsogaob bd)odmbbo ©o obondol (8063333@0
360(Hgcon3gd00 goblodmgenemoe) dmeal 3 Bemodeg obo 3ol 493339330,
Bggb o6 3dgggodmmos ogolizghbom, Gm8 Lgmmgboydl o6  goohbos
39393960 oLmBol gobgomoergdodg 303393Ls o 8mBotogdda. Nt ™
3903, d9333mdal segnem 938y (bdotos gobylnemo oboggdizegde
©> gohgdm  qgodhmEgdol Bgdmgdgrgds - 00830dmb  3398mo,
2g96mommgérggbgdo o bbg.) bhgobogo Lyborggol o&lgdmdsl dgydemos
Bgemomo  3go@obmb dbe8ol gobgomotgdsdo (3bmgergdel dgdcogma
9(h)©39089 (30333m0d0 o dmBotomdd) (Beckhaus, 2015). ogodhonéoco,
36030em38d 36rdgemgoe0bds 330m 9308 ohggbs, B3 ImBotgdols o
oboemgodégdol len8al 3g8mbggagdol 13ogemgbmdsde ovgogd0l
3oégq9emo Led3hmgoe (Abhgobogo Lyborggs) mogl ohgbl bzmemsdogem
obozdo (Yang, 2019). sbggg bohggbgdo ogbo, &8 duhgobogo Lyborggol
393mbgggomo 196030mgbmds Bgoemgodo sbmzobgdyemos
6qL3oBohmemo HGoghob goénbnem 0baygdi30gdemob (Hassan, 2019).

OdSQOE 8\)80’)8@0606)8, 083636)0 BObUbOb 08 83@0@868630,

6)(‘08@8603 daSOOG 863038 6)8[’306)0803@0 OG(BSdBOSbOb 333005333030
d6oobggmo  mdbhGydyool  BoBobBathzobBycmdsl  LgamgBoyBol
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3[5@305030 bnsmd(;ob ©o 333@8003 3@033633 oL 3ol 605300006)360[)
6)0[}3—030d00060.

360336gcmmgobos slggg, ©m8 grol Lolbemdo Lgemgboy8ol mbyg
30330630 008mPBbeos cogceol m6byemmdal 3g6omeedo
306060 gmmdolomsb  o3ogdabgdyem  olge  3Bmdemgdgdmob,
Bmgmtopos  30396(Hgbos/  9bhododgerhgbBonmo  3693060¢hgd0l
domgdo oo vLggg, bohggbgdos Lihergbesb (p<0.01) o goblonmégdoom,
3dodg LhGgloerb (p<0.05). Bobo, Lgemgboydob Embg gol Lobbemdo

sbemzoooo.

ob333, 8503353@0030500, 6HmI m6b3@3630 bg@gﬁoganb Qobo@n
Qmsg 3306@360 O35 osmb Q3363b03@0 o bd)égbob
3@8«)30630’)60[5 80530306)006363@0, obgsa, 6)008«)6)3 30083005360000
omdbo3m30b, 36)333@0303[)00[} 60[}30005 omeot‘)an@o (53350
3005033836000, bg@gﬁonaob Q)orJSob Qod330m360 omeo(‘)Qabo
30336035300[) /050030336085303@0 333650@0060[) 0330@35@«)?)0)
o gb 300[)086)360 Qoaodmbooo 33@3336[} boﬁo(‘)mgbb.

088306-)@, 33350 33@33ob 33@38360 Gooo@oqn aonmomgbb ngmb ©o
$03Q>o(4>ob bobbqﬁo bg@gsoaaob Qod330m363@0 Qamsob aéoqaéco
obmeoégbob 3[50306030 bnsmdsob ©o obm8ol oot 60[530[) 8dm53
03350')0030[5 BOQMSQQOBSBOS{], 6)(\03@0[} “33(’0@3300” 059360 1339
333@0@8000360b 336)0«)@30 ©o 6663@@360 603330060[) obosao.
336)6(’0@, bg@gSonaob 3033060 260 MO390 63[}@0300[} 30@360005,



°6039c0,  gqLogenéo  dbogel  Bombgroogo,  dboemdmdocmol
26 m3mIghEyem 3mbo39893006 6o doymocmgdogh
IPemoymazbol 3g6omedo dob gobgocmsérgdsde Lgmmgbondol combols
36033690m™38g; $03emotrol Lolbemdo Lgemgboydol oddemo E™bol
3033060 CRP-0b combol 36500Liorob sbisbogl 303339080 (o g3giocmy®d
3960m30) Lobhgdye 96cgosl/bhegbls s 3oLy sbdhomdLoobineo
3olbol  3gLodemgdemmdgdl, Go3 odsEgdol 393cogmd (NICU-3o
6939600l Lodobmgds) o ©9330639%0L 3géomedo (1.5 Bgemo)
3mb3o)oemodogool  Lodotdmgdel Igdmbggggdmob mEoagg 3o 3960L
Lo&BIbn 3033060l 9ELGEIMB0L 3063930 Nbd  Boymomgdgl
3bhgobog Lyborggolicomb 303060L 8dmbg nogtrem Goem  3emobozye
bodyyo30g0006 303o6r09d030 bgemgboydols 36gc00ghemenem
3603369 ™d03g.
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besssabo:

Jotoymo 3m3yemogool 6-8 Bemodrg obozol 303339380 sLerdol
©0036m80 LoeB3bme dbmzatogds Fyemoymazbol 3g&omeedo
boymazol 3°63000069d0L0o6, 396dmceo, SGA-bonob,
©©96d 3emyem™dolonob.

obe8ob  ©oogbmBa  Lhodobhognboe  Lo6EIgbm 393306300
©00509%00006 2 Bemodeg 3bhgeboge Lybordgol Lobdobrgbe oo o3
363300 39333000 dmb3agoemodoool bagobrmgdoborob;
©9obs o 9boemdmdomol Lobbemdo Lgemgbondol odsemo combyg
ENSLERINS obmgotogds oL doborgals 3603369356
36g00ghmenem 3oghmE00b: sboemdmdaomol J306g Emboliorob,
©© 960 3emY ™oLk, SGA-bonob, dydyomo 339%00
bobgerdmmagmdolicnsh, geol m&lyemmdel 3géomeal bheglors,
1.5 Bemodog 8bhgobogo ULyborggol godm  dmbdogoemodogool
bodotrmgdal Lob3otrgliorob;

bgemgboydol cogdggomgdyme mbol gmbdg d03emocol Lolbendo
CRP-0b  mbolb 3m3ohgdo  obobogh  sboemdmdommdo  Lolggdné
26;gool/bhegbol  oGLgdmdols oo 3oLBg  vcog33heo
obhomdloobhn®o  3olygbol  3gbodmmgdemmdal  3Gmdemgdol
(3gndemgdcmmdols);

403emoéol Lobbemdo CRP-0b combol Bohgde LoeEdnbm 393306300
sboemdmdoemol 830659 Bmbolmob, wmgbs3emyem™mdslomsb, SGA-
Lenob, EEL-Ls o NICU-3o 6goggéoemolb  Logobrmgdoborob,



7]

©o009d0006 1.5 Bemodeg Lhgobogo Lybordgol  g30Bmeogdol
Go3bgnob o 93039 8089800  dmL3otoemodszool  Lodotmgdal
Lob3otrglonob.
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GENERAL DESCRIPTION OF THE STUDY

Relevance of a problem

The theory of “hypothesis of fetal origin” significantly changed the ideas
about the development chronic diseases. “Fetal programming” is fully
new word in the medicine of XXI century. Fetal programming and the
idea about the formation of transgeneration non-genetic diseases has
very important viewpoint in modern medicine.

The association of prenatal environment and the risk of the development
of diseases in adulthood have been firstly suggested by Barker and
Osmond in 1986. They showed that low birth weight is related with the
heart ischaemic disease in adulthood. Now, the prenatal programming of
adulthood diseases is associated with such chronic diseases as metabolic
syndrome, diabetes mellitus type 2, hypertension, cardiovascular
diseases, schizophrenia, osteoporosis, overweight/obesity and asthma
(Global Initiative for Asthma, 2018). Therefore, despite the genetic
reasons of chronic diseases, various epigenetic factors have influence on
these diseases on the prenatal stage.

Data of many modern studies has shown that more than 100 genes are
related with asthma. Some identified genes are significantly associated
with the development of asthma. The hypothesis of fetal programming
has been added to the new factors. According to this hypothesis the
damages in fetal development may determine the restriction of resources

for organ development and cause the high prevalence of adulthood



diseases. It is important to note that genetic status modulates the
sensitivity to the asthma in various enviroment. It is concerned to the
industrialized environment, contaminated air and microbial-deprived
ecology. They polarized immune response to the allergy towards the
increase of sensitivity. The last studies established that sensitivity to the
allergy may occur at the stage of fetal programming and the impact on
the fetal environment may lead to the epigenetic programming of
adulthood disease (Michelson PH et al., 2009).

Fetal programming, asthma and wheezing found out the attention of
investigators during last several years. Today this problem is the subject
of actual studies towards the identification of predictors and the
association between fetal development and asthma.

It is also important that these environmental factors may be various by
countries — among of them cultural differences and various
epidemiologic factors of chronic pathologies/conditions. Accordingly,
studied problem has a global and national importance. It is required to
carry out the investigations in various populations to establish the full
spectrum of risk-factors. It is also necessary to define the population-
specific aspects to fill in the existed scientific knowledge and the
opportunity of its implementation.

Aim of the Study

The aim of the presented study was to define the impact of some aspects

of fetal programming (nongenetic factors) on the development of



wheezing-related diseases in early childhood age (<1.5 years) and

childhood asthma (6-8 years of age).
Objectives of the Study

To achieve this aim following objectives were set:

* The assessment of frequency of asthma risk-factors and wheezing
related diseases in Georgian childrenof 6-8 years of age;

¢ The establishment of association between of Selenium and C-reactive
protein levels in maternal and wumbilical cord blood, and
characteristics of newborn health, the existence and frequency of
wheezing;

¢ The establishment of association between maternal prenatal stress
and some newborn health characteristics;

¢ The establishment of the association of various factors in fetal and
early childhood period with future development of asthma in

childhood;

Scientific Novelty of the Study

Obtained results fill in the knowledge of some aspects (non-genetic
factors) of fetal programming; in particular, the tight association of low
Selenium levels with the development of wheezing and asthma
phenotype; the relation of Selenium levels in maternal blood during

pregnancy with the maternal stress; the impact of these factors on the



parameters of fetal development and newborn health — gestation age,
birth weight, duration of breastfeeding period, character and frequency
of disease (wheezing-related). Study results showed that asthma
diagnosis in the children of 6-8 years of age is significantly associated
with frequency of wheezing in early childhood period and the frequency
of referral requirements. The increase of C-reactive protein (CRP) levels
together with decreased selenium levels in umbilical cord blood was
considered as the opportunity of non-adequate response on

inflammation/stress in newborns.
Practical Significance of the Study

The study results may be considered as the basis of recommendations
about the scheme of individual patronage of children, in particular, SGA

(Small For Gestational Age) newborns.
Approbation of the Study

The approbation of Ph.D. Dissertation was held on the meeting of
Georgian Academy of Pediatrics in the Pediatric Clinic “GlobalMed” on

April 17, 2019. (Protocol # 17.04.2019)
The main issues of dissertation were presented at:

* Asthma, Allergy and COPD VIII World forum Singapore, 2015;
* Meeting of the Committee of WHO/EFMA (WHO/European Forum of

Medical Associations) Tbilisi, Georgia, 2015;



* 7% International Medical Congress Batumi, Georgia, 2016;

* Asthma, COPD and Immunnopathology X World Congress, Dubai,
2016;

*21* Annual Meeting of Academy of Breastfeeding Medicine
(Washington, USA, 2016, Poster Presentation), 23" Annual Meeting of

Academy of Breastfeeding Medicine, San Francisco, USA, 2018.

On the research topic of the dissertation, 8 scientific articles were
published, reflecting all the main results of the study. The dissertation
corresponds with the requirements of the statement about awarding

academic degree.
Volume and Structure of the Dissertation

Ph.D. Dissertation consisted of 105 pages and following parts:
Introduction, Literature Review, Material and Methods, Study Results,
Discussion, Conclusions, Recommendations, References, Appendix (used
Questionnaire). Ph.D. Dissertation consisted of 10 tables and 24

diagrams. 114 citations are in the list of References.



MATERIALS AND METHODS OF THE STUDY

Study was performed by two designs: Cohort Prospective and Case-

Control.

Cohort Prospective Study:

- Inclusion criteria: 13-17 week of pregnancy; the informed consent of
pregnants.

- Exclusion criteria: extragenital diseases.

32 pregnants were included.

¢ From labours 13 (41%) were first, 14 (44%) — second, 5 (15%) — 34
and more.

¢ Mean age - 28.2 years.

* Observation has been continued during pregnancy. The existence of
maternal prenatal stress and its character has been assessed by
questionnaire.

The serum preparation (1 ml) was performed and storred from maternal

blood specimens under lab-specific conditions and study parameters

were determined in ,,Synlab MVZ Leinfelden GmbH*.

Umbilical cord blood specimens were obtained during delivery

(physiological and caesarian section).

From 32 newborns 15 were boys, 17 — girls.

17 (53%) newborns were born by caesarian section, 15 (47%) -

physiologically. 24 (75%) newborns were full term, 8 (25%) — preterm.

* High-sensitive CRP was determined by turbidimetry,



* Selenium — by atomic-absorption method.

* Cortisol — by chemiluminescence-immunnotesting,

* Serotonin by high-quality liquid chromatography.

Reference values of above mentioned biomarkers in maternal and

umbilical cord blood were following:

Maternal blood Umbilical cord blood
CRP (mg/dl) 0.5-1.0 0.5-1.0
< 0.5 bordeline: < 0.5 bordeline:
Se (ug/l) 50-120 23-114
Cortisol(ng/ml) 50-200 3,0-250
Serotonin(ng/mi) 43-224 30-230

Age-specific curves treated by American Academy of Pediatrics (AAP)

has been used to define the SGA:

* SGA —less than 10 percentiles of mean age value on the population-
specific curves.

* Appropriate for Gestational Age (AGA) - 10-90 percentiles,

* Large for Gestational Age (LGA) — more than 90 percentiles.

It was carried out the monitoring of wheezing diseases, the assessment of

the requirement of stationary and outpatient care by phone survey

during 1.5 year.

Case-Control Retrospective Study:

- Inclusion criteria: study group — children of 6-8 years if age with
asthma; control group — healthy children of 6-8 years of age; paternal
informed consent;

— Exclusion criteria: comorbid diseases.



83 children were included in the study: 45 — in control group, 38 —in the
study group. Age was varied in 6-8 years age range.

The distribution by sex was following: Study group - 14 girls, 24 boys;
Control group — 30 girls and15 boys.

International Study on Asthma and Allergy in Childhood (ISAAC)
questionnaire has been used for the paternal survey. It was used the
questions about pregnancy, delivery, birth weight, breastfeeding,
smoking, wheezing frequency, paternal asthma, family living and
material conditions, parental education, the existence of pets in family.
Valid questionnaire of Sarason's Life Experiences Survey has been used
to assess the maternal stress during pregnancy. Questions were
concerned to the pregnancy and stress-factors during pregnancy. The
score of answers were varied from -3 to 3. Stress was assessed as weak if
the total score was in the range 1-5; mild — 5-9; severe — more than 9.
Statistical Analysis

To assess the quantitative values we calculated means and standard
deviations (SD). It was established quantitative values of significance by
the establishment of t criterion, the equity of dispersions was assessed by
Levene’s test, the selection of t-criterion carried out according obtained
results. Frequency (%) has been used to assess the qualitative values; x>
criterion and F (Fischer’s) criterion have been used to assess the

difference between groups. Spearman range correlation has been used for



the calculation of correlation factors. If p<0.05, difference considered as

significant. Software SPSS 22.0 has been used for the statistical analysis.

STUDY RESULTS AND DISCUSSION

Results of Case-Control Study in Georgian children of 6-8
years of age with asthma risk-factors and wheezing.

This part of study has been carried out in 83 children — 38 with asthma,
45 without asthma. 14 girls and 24 boys were included in study group, 30
girls and 15 boys — in control group. Parental survey carried out by
questionnaires of International Study on Asthma and Allergy in
Childhood (ISAAC) and Sarason's Life Experiences Survey. The
frequency of cases with normal gestation age was significantly lower and
the frequency of cases with low birth weight (<2500 g) was significantly
higher in study asthma group. The duration of breastfeeding period in
these children was lower compared to control group, the development
with maternal prenatal stress was often. Asthma and flower mound
allergy cases were significantly higher in parents of children with
asthma. Retrospective study showed that the frequency of wheezing
episodes (from birth to 2 years of age) was significantly higher in study
group in comparison with controls. The requirement of hospitalization
due to the wheezing was significantly higher in children with asthma

(Diagram #1).



Diagram #1. Frequency of wheezing episodes (%) in asthma

and control groups (x2=14.294, p=0.006).
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The frequency of the requirement of hospitalization in study group was
50% which was higher compared to controls (20%). Hospitalization rate
more than 4 during observation period due to the wheezing was 30% in

study group (Diagram #2).

Diagram #2. The frequency of hospitalization in asthma
and control groups (x?=14.6014, p=0.0056).
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Accordingly, this part of study confirmed that the frequency of
wheezing in Georgian children in early childhood period (from birth to
2 years of age) was significantly associated with future asthma diagnosis.

Such relation was observed in the characteristics of newborn health This



asthma diagnosis was related with the existence of asthma in parents. It
was important the existence of some social factors and characteristics of
families. It was also important the half of pregnant of children with and
without asthma were under the stress (weak, mild or severe) exposition.
Furthemore, the severe stress was related with only asthma group.
Group Characteristics Related With Laboratory

Diagnostics And Newborn Health: Results of Cohort -

Prospective Study

32 pregnants and their newborns were participated in the Cohort-
Prospective Study. The sex distribution of studied parameters in the
newborn groups is given in Table #1. It was not revealed the significant
difference in CRP and Selenium mean concentrations in maternal and
umbilical cord blood, in anthropometric parameters of newborns
between sex groups. Thus, newborn sex has not impact on studied
parameters.

Table #1. Mean values of anthropometric parameters in sex

groups
Boy Girl
Parameter n=15 n=17 T P

Mean SD Mean SD

CRP levels in
5.20 454 4.35 3.97 0.6 0.581

umbilical cord blood
Se levels in

37.27 3.86 37.88 2.03 -0.6 0.586
umbilical cord blood
Newborn weight, g 2848.0 894.0  3264.71 747. -1.4 0.167
Newborn lenght, sm 47.67 4.87 49.18 2.70 -1.1 0.298




Selenium Levels In Umbilical Cord Blood And Its

Relation With Newborn Characteristics, Frequency Of

Wheezing Episodes

The study of Se concentration in umbilical cord blood showed that
elevated Se levels in studied specimens have not been identified; it is also
important to note that selenium levels were related with such pregnancy
health problems as hypertension, prescription of antihypertensice
preparations and stress (p<0.01), especially severe stress (p<0.05).

Diagram #3 shows that mean value of gestation age was 38.5 weeks in
the group with normal Selenium levels, and analogous value in the group
with decreased Selenium levels is less by approximately 2 weeks.

Diagram #3. Mean gestation age (weeks) in the groups

divided by Selenium levels in umbilical cord blood
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The anthropometric parameters of newborns have been also studied (see
Diagram #4). Body mass and length of newborns in the group of low
Selenium levels were significantly lower compared to controls. In

addition, the difference in anthropometric data had no impact on the

duration of breastfeeding period. It was expected that breastfeeding



period should be under influence if other factors (cultural, mother
education and/or mood, social factors, etc.).
Diagram #4. Mean values of newborn characteristics in the

groups divided by Selenium concentrations.
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The statistical distribution of the frequencies of newborn characteristics
in the groups divided by selenium levels in umbilical cord blood is given
on diagram #5. Diagram #5 shows that the frequencies of newborn’s RDS
(p=0.03), referrals in NICU (p=0.03), newborns with low birth weight
(<2500 g, p=0.03) in the group with low Selenium levels.

Diagram #5. Newborn characteristics in the groups divided by

Selenium concentrations in umbilical cord blood.
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SGA the distribution of Selenium normal and low concentrations has
been studied in the groups with different birth weights (Diagram #6).

Diagram #6. The distribution of newborns (%) by body weight (g)

and selenium levels in umbilical cord blood.
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Diagram #6 showed that newborns with high birth weight have not the
decreased Selenium levels; together with it the low levels of Selenium
was in 37.5%, which is significantly higher compared to newborns with
normal Selenium levels in this weight category (37.5% vs. 6.25%).

The frequency of wheezing episodes in the groups divided by Selenium
normal and decreased concentrations in umbilical cord blood have been
studied. It was observed that the frequency of wheezing was significantly
higher in the group of newborns with low Selenium levels (Diagram #7).
Diagram #7 describes the number of full referrals (outpatient care and
hospitalization cases) and shows that one-time referral was most often in
both groups; furthermore, 3-times and more referrals were significantly

different between groups.



Diagram #7. The distribution of newborns (%) with the
frequency of wheezing in groups divided by the Selenium

concentrations in the umbilical cord blood (x2 = 17.80; p =

0.0376).
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It was the subjet of our interest the distribution of patients who referred
outpatient and inpatient care units in the groups divided by Selenium

levels in umbilical cord blood (see diagrams #8).

Diagram #8. The distribution of the frequencies of
hospitalization cases in the groups divided by Selenium
levels in umbilical cord blood (%2 = 8.794; p = 0.0322).
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The difference of frequencies of referrals in outpatient care units in the
groups divided by Selenium levels were not significant. It is mean that
Selenium low levels had not impact on the frequency of referrals in
outpatient care units (Among various causes was wheezing). It is not
surprising that the frequency of referrals in outpatient units is due to
many other reasons. Despite of above mentioned subject, the frequency
of hospitalization was significantly higher in the group of newborns with
Selenium low levels. Diagram #8 shows that the hospitalization
frequency in the group with normal Selenium levels was lower by 25%
in comparison with the group with low Selenium levels. In addition, the
requirement of one-time referral was revealed in 10%, 2-times — also in
10%. Hospitalization frequency in the group with low Selenium levels
was higher by 40%. In addition, the requirement of one-time referral
was revealed in 25%, 2-times — in 38%, 4-times and more — in
approximately 8%.

Thus, the results of this part of study showed that the low Selenium
levels in wumbilical cord blood was significantly associated with
anthropometric parameters of newborns, RDS development and high

frequency of hospitalization.

CRP Levels in Umbilical Cord Blood its relation with

newborn characteristics, frequency of wheezing episodes

The another task of our study was the determination of CRP levels in

umbilical cord blood. The study results showed that gestation age in the



group with high CRP values was lower by approximately 12 days
compared to the group of with normal CRP levels, but this difference
was not significant.

The statistical distribution of frequencies in the groups divided by the
CRP levels in umbilical cord blood is given on Diagram #9. It is well
shown that the group of patients with elevated CRP levels in umbilical
cord blood showed significantly lower mean value of the duration of
breastfeeding period, selenium levels, frequencies of full-term newborns

and significantly higher frequencies of SGA, RDS, LBW, referrals.

Diagram  #9.  Statistical Distribution of newborn
characteristics in the groups divided by CRP levels in

umbilical cord blood.
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The frequency of referrals due to the wheezing has been investigated in

the groups divided by CRP levels in umbilical cord blood. It was revealed



that the frequency (>4) was significantly higher in the group with high
CRP levels (Diagram #10).

Diagram #10. The distribution of the frequency wheezing
cases in the groups divided by CRP levels in the umbilical
cord blood (x?=13.67, p=0.034).
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The results of analysis showed that the CRP levels did not significantly
impact on the frequency of visits in outpatient care units due to
wheezing.

The frequency of hospitalization in the group with high CRP levels was
80% (vs. 23% in the group with normal CRP). In addition, the frequency
of 2-times hospitalization was approximately 55% (Diagram #11).

Diagram #11. The distribution of frequencies of
hospitalization in the groups divided by CRP Levels (x2 =
13.67; p = 0.0034).
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Thus, elevated CRP levels in umbilical cord blood were associated with
anthropometric parameters of newborns, RDS development, high
frequencies of referrals in outpatient and inpatient care units. The study
results also showed that high CRP levels in umbilical cord blood was

significantly higher in newborns with low Selenium levels (p=0.008).

The results of correlations between clinical characteristics of

newborns and Lab data obtained from umbilical cord blood

It is important to establish the association between clinical
characteristics of newborns and Selenium and CRP levels of umbilical
cord blood. It was carried out by correlation analysis.

Selenium and CRP levels in umbilical cord blood were significantly
inversely correlated - r= -0.461 (p=0.008). The decrease of Selenium
levels was significantly correlated with: referrals in NICU - r=0.378,
p=0.033; SGA - r=0.348, p=0.051; low birth wieght <2500 g - r=0.378,
p=0.033; RDS - r=0.378, p=0.033; requirement of hospitalization -
r=0.524. p=0.002; wheezing - p=0.0376.

Maternal Prenatal Stress And Its Relation With Newborn
Characteristics, Frequency Of Wheezing Episodes

30% of studied pregnants noted the prenatal exposition of stress. Cortisol
and Serotonin levels have been analyzed in both maternal and umbilical
cord blood (see Diagram #12). Cortisol levels in maternal and umbilical
cord blood were significantly elevated in the group of maternal prenatal

stress in comparison with the group without it (p<0.001), Serotonin



levels — was significantly lower (p<0.001). It is reflected the impact of
maternal prenatal stress on biogenic amines.

Diagram #12. Cortisol and serotonin levels in both maternal
and umbilical cord blood in the groups divided by the

existence of maternal prenatal stress.
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The investigation of maternal prenatal stress on some characteristics of
newborns showed that mean gestation age is lower in stress group
compared to the group without it. However, this difference was not
significant (Table #2).

Table #2. The distribution of newborn characteristics in the

groups divided by the existence of maternal prenatal stress.

fesont With Stress
Stress
G T P
roups Mean DStd_' Mean DStc_L .
n=18 _ewa n=l4 eviati
tion on
GA, weeks 38.22 2.96 36.79 2.940 1.4 0.18
Birth weight, g S 738. 2758.6  870.43 1.9 0.07

1
Birth length, cm  49.11 3.72 47.64 4.050 1.1 0.30

Duration of BF,
months

6.33 4.31 2.71 3.124 238 0.01




Newborns in the group of maternal prenatal stress were characterized by
increase of low birth weight (<2500 g), SGA and pre-term birth cases.
The duration of breastfeeding period was significantly lower in the
newborns of maternal prenatal stress group.

The frequencies of wheezing episodes in the groups divided by the
existence of maternal prenatal stress are presented on Diagram #13. It is
shown that 3 and more episodes of wheezing (right side of diagram) were

significantly often in the group of maternal prenatal stress (p<0.05)

Diagram #13. The distribution of the frequencies of
wheezing episodes in the groups divided by the maternal

prenatal stress (x?=17.236, p=0.0451).
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Thus, this part of study results indicated that maternal prenatal stress has
impact on the characteristics of newborn health (birth weight, SGA), the
frequency of wheezing episodes in children from birth to the 1.5 year of

age, and the duration of breastfeeding period.



Selenium levels in the maternal blood and its association
with characteristics of newborn health, the existence and
frequency of wheezing episodes.

Selenium and CRP levels were studied in maternal blood too. Statistical
distribution of Selenium concentrations in maternal blood are given on
Diagram #14 and #15.

The study results showed that the gestation age in the group with
decreased Selenium levels was lower by approximately 2.5 weeks in
comparison with the group of normal Selenium levels. However, the
difference was not significant (Diagram #14).

Diagram #14. Mean gestation age (weeks) in the groups

divided by Selenium levels in maternal blood.
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he gestation age, birth weight, and the duration of breastfeeding period
was significantly lower in the group with low Selenium levels in

maternal blood.



Diagram #15. Newborn characteristics in the groups divided

by Selenium levels in maternal blood.
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Diagram #16 also indicates that the frequencies of newborns with SGA,
RDS, referral and low birth weight (<2500 g) in the group with low Se

levels in maternal blood compared to the group with normal Se levels.

Diagram #16. The distribution of the newborn characteristics

in the groups divided by the Se levels in maternal blood.
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The frequencies of wheezing episodes in groups of newborns divided by
the Se concentrations in the maternal blood are given on Diagram #17.
The frequency of wheezing episodes in the group with low Selenium
levels of maternal blood was significantly higher compared to the group
with normal Selenium levels.

The frequencies of wheezing episodes in the groups of newborns divided
by the CRP concentrations in the maternal blood showed that the

difference between groups was not significant.

Diagram #17.The frequencies of wheezing episodes in the
groups divided by the Selenium levels in maternal blood

(x?=18.257, p=0.0323).
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The frequency of wheezing episodes was increased together with the
decrease of Selenium levels in maternal blood. It was also found out that
low Selenium levels were also associated with some characteristics of

newborn health: low birth weight, newborn RDS, referrals in NICU. The



correlation between Selenium levels in maternal blood and some
maternal social and health characteristics have been analyzed by

Spearman correlation analysis.

Selenium levels in maternal blood were significantly correlated with:
hypertension - r=0.355, p=0.046; prescription of antihypertensive

preparations - r=0.355, p=0.046; severe stress - r=0.469, p=0.007.

Selenium levels in maternal blood were significantly correlated with:
SGA - r=0.448, p=0.010; referrals - r=0.497, p=0.004; frequency of
wheezing episodes - r=0.665; p<0.001; hospitalization - r=0.533; p=0.002;
visits in outpatient care units - r=0.531, p=0.002; low birth weight < 2500
g - r=0.497, p=0.004; newborn RDS - r=0.366, p=0.050; full-term births-

r=-0.497, p=0.004; duration of breastfeeding period - r=-0.582, p<0.001.
Discussion of Study Results

The study of Selenium levels in umbilical cord blood showed that we did
not reveal elevated concentrations of Selenium. It is important to note
that ontogeneity of human immune system is sensitive to nutrition at the
early (embryonal) stage of fetal development — it is potentially harmfull

both deficiency and excessive intake of macro- and micronutrients.

The study also showed that the selenium levels in maternal blood were
significantly related with some characteristics of newborn health

problems, in particular, SGA, preterm births, low birth weight, duration



of breastfeeding period; the frequencies of wheezing episodes from birth
to the 1.5 year of age; it is important to note that selenium levels in the
maternal blood was related with the selenium levels in umbilical cord
blood. Accordingly, the low Selenium levels in umbilical cord blood
were related with above mentioned characteristics of newborn health.
The relation between SGA and micronutrient deficiency has been also
found out by other researchers (Mistry et al, 2014). In particular,
maternal plasma Selenium levels were significantly lower in SGA cases
compared to the normal newborns. By the data of these researchers,
smoking had significant impact on the Selenium levels. The relation
between Selenium levels and SGA was explained by the reduction of
antioxidant defense and direct influence of this mechanism on fetal
growth.

The relation of the frequency of wheezing episodes of children of 1-3
years of age with the Selenium levels in maternal and children blood has
been showed by other studies (Haider et al., 2015; Christian et al., 2015).
Authors suggested 3 putative mechanisms.

Firstly: Some experimental studies indicated that maternal Selenium
deficiency is associated with the impaired lung development
(MacGillivray, 2014). When the mother lacks selenium, oxidative stress
is not adequately controlled and can therefore cause morphological and
histological damage to the neonatal lung. Hence, selenium may have a

beneficial effect on airway development and may protect against



wheezing in infancy. In fact, it has been shown that an elevated risk of
wheezing may be related to low airway caliber in the very early stages of
postnatal life—a factor that can be decreased even further by viral
infections or postnatal exposure to aeroallergens or tobacco smoke
(Fiocchi, 2015; Ashford, 2018).

Secondly, it has been reported that selenium can modulate
inflammatory and immune responses by influencing not only
phagocytosis but also lymphocyte activation, proliferation and
differentiation (Zacarias, 2018). A number of research studies have
suggested that low Selenium levels favor the differentiation of T-helper
(Th) cells towards the Th2 phenotype associated with asthma and

allergic disease (Broome, 2004; Tsuji, 2015; Manzanares, 2016).

Thirdly, the predominance of childhood wheezing associated with viral
infections prompted Broome et al. [25] to show that low selenium levels
are linked to rapid viral replication and delayed viral clearance (due to a
weak, delayed proliferative response by CD3p T lymphocytes and low
release of interferon gamma). Moreover, it has been demonstrated that
changes in interferon gamma production during the first year of life
predispose children to recurrent episodes of wheezing (from the
preschool age up until adolescence, Stern, 2007). Furthermore, selenium
has a significant role in decreasing the oxidative stress induced by viral
infection (Martinez, 2009). Accordingly, it is possible that low maternal

selenium levels affect the child’s immune functions—making it



vulnerable to viral infections and thus increasing the risk of respiratory

symptoms in infancy.

It is also important that the majority of studied characteristics of
newborn health (preterm birth, low birth weight, the duration of
breastfeeding period, severe stress during pregnancy) is related with
asthma well-known (also population confirmed) risk-factors; also with
the frequency of wheezing episodes and the hospitalization during first
1.5 year of life; this last above-mentioned factor was significantly related
with future diagnosis of asthma of children. The analysis of these study

results and literature data and argumentation is based on following:

Despite the fact that we did not find an association between
maternal selenium status during pregnancy and asthma (as
defined according to certain criteria) in the child under
3 years, we cannot conclude that selenium has no influence
on the development of asthma during childhood and
adolescence. Furthermore, the presence of wheezing in early
infancy (often favored by viral infections and environmental
factors such as tobacco smoke, aeroallergens, etc.) can
contribute to the subsequent development of asthma in
childhood and adolescence (Beckhaus, 2015). In fact, many longitudinal
studies have demonstrated that in most cases of asthma in adolescents

and young adults, the first symptoms of the disease (such as wheezing)



appeared during the preschool years (Yang, 2019). It was also shown that
the frequency of wheezing episodes in indanct was associated with a
viral infections of the respiratory tract (Hassan, 2019).

Hence, by contributing to the alteration in the immune response that
predisposes to bronchial obstruction during acute respiratory infections,
selenium deficiency might be a risk factor for wheezing in the early
postnatal period and for the subsequent development of asthma.

It is also important that Selenium levels in maternal blood was associated
with the problems of maternal prenatal period:
hypertension/prescription of antihypertensive preparations and stress
(p<0.01) and, especially, severe stress (p<0.05).

It is important that low Selenium levels of pregnants might be a reason
of depression and stress conditions themselves; the association of low
Selenium levels with the risk of further toxicosis, preeclampsia and
gestation hypertension (the necessity prescription of antihypertensive
preparations) and it needs the further studies.

Thus, the results of our study clearly shows the tight association of low
Selenium levels in maternal and umbilical cord blood with the
development of wheezing and asthma is initiated in fetal period and
continued in childhood period. In particular, the association of Selenium
with anthropometric parameters of newborns (not with gestation age)
should indicate the importance of Selenium levels for fetal development;

the relation of low Selenium levels in umbilical cord blood with the



increase of CRP levels reflects the systematic inflammation/stress and
opportunities of antioxidant responses (in fetal period), the requirement
of referrals in NICU (after birth). The significant relation of these both
markers with the requirement of hospitalization during early 1.5 year of
life (in observation period) should be indicate to the predictor
significance of Selenium towards wheezing-related more complicate
clinical situations.

Conclusions:

1. The diagnosis of asthma in Georgian children of 6-8 years of age
significantly associated with the parameters of fetal development; in
particular, SGA, preterm birth.

2. The asthma diagnosis is significantly associated with the frequency of
wheezing in the early childhood period (up to 2 years of age) and
requirement of hospitalization due to the wheezing;

3. The low level of selenium in maternal and umbilical cord blood
significantly associated with important asthma predictor factors: low
birth weight, preterm birth, SGA, the duration of breastfeeding
period, maternal prenatal stress, requirement of hospitalization due to
the wheezing in the early childhood period (up to 1.5 years of age);

4. The increase of CRP levels together with decreased selenium levels in
umbilical cord blood reflect the existence of systematic

inflammation/stress and non-adequate antioxidant response;



5. The increase of CRP in umbilical cord blood significantly correlated
with low birth weight, preterm birth, SGA, RDS and the requirement
of hospitalization in Neonatal Intensive Care Unit (NICU), frequency
of wheezing episodes requirement of hospitalization due to the
wheezing in the early childhood period (up to 1.5 years of age);

6. The low selenium levels of maternal blood was significantly
associated with the existence of hypertension, the prescription of
antihypertensive preparations and stress (especially, severe stress)
during pregnancy;

7. Maternal prenatal severe stress was significantly associated with the
diagnosis of asthma and this association was also related with low
birth weight, SGA, preterm birth, the duration of breastfeeding

period, the frequency wheezing and hospitalization.



Practical Recommendations:

The determination of selenium levels in umbilical cord blood of SGA
newborns has additive significance in the monitoring of newborn
management plan (to prevent the hospitalization because of
wheezing.

Our study show that planned pregnancy inversely correlated with
preterm birth, SGA; the duration of breasdfeeding in such cases was
significantly higher, the frequency of wheezing episodes and
requirement of visits in outpatient and inpatient care units were
significantly lower; accordingly, the education of future mothers by
the “preparation for pregnancy” is significant and should be the part
of education activities of first health units, specialized services,
insurance companies, health policies.

It is recommended to treat the special supporting guidelines for
breastfeeding for the mothers in the case of exposition of stress

situations during pregnancy.
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