
Turkiye Klinikleri J Cardiovasc Sci 2009;21(1) 19

Is There an Increased Risk for
Atherosclerosis in Children with Asthma?

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee:: Several chronic inflammatory diseases including asthma have been linked
to enhanced risk for atherosclerosis. Carotid intima media thickness which can be assessed by ul-
trasonography is an established measure for the risk of atherosclerosis. There are some studies show-
ing increased carotid atherosclerosis only in asthmatic adults. We aimed to examine the relationship
between asthma and carotid intima media thickness in children. MMaatteerriiaall  aanndd  MMeetthhooddss::  Fifty six
asthmatic and 24 healthy children aged 8 to 18 years without increased risk of atherosclerosis were
enrolled. Carotid intima media thickness was measured by ultrasonography from the left common
carotid arteries. RReessuullttss::  There was no significant difference between asthma and control groups in
terms of sex, weight, height and weight for height (W/H). Mean carotid intima media thickness
of asthmatics was significantly higher than the mean carotid intima media thickness of controls
(p< 0.001). Carotid intima media thickness was not correlated with age, weight, height and W/H
neither in asthmatics nor in controls. Mean carotid intima media thickness didn’t differ in the
asthmatics according to the severity, skin test positivity and immunotherapy application. CCoonn--
cclluussiioonn::  In our study it was seen that mean carotid intima media thickness of asthmatics was sig-
nificantly higher than the mean carotid intima media thickness of controls. It is not possible to
claim that children with asthma have an increased risk for atherosclerosis only with the results of
the current study. Larger studies are needed to evaluate the risk of atherosclerosis in asthmatic chil-
dren.

KKeeyy  WWoorrddss::  Asthma; child; ultrasonography; carotid arteries; atherosclerosis

ÖÖZZEETT  AAmmaaçç:: Astım dahil çok sayıda kronik inflamatuvar hastalık ateroskleroz için artmış risk ile
ilişkilendirilmiştir. Ultrasonografi ile değerlendirilebilen karotid intima media kalınlığı ateroskleroz
riski için kanıtlanmış bir ölçümdür. Artmış karotid aterosklerozunu gösteren çalışmalar sadece
astımlı erişkinlerde mevcuttur. Biz çocuklarda astım ve karotid intima media kalınlığı arasındaki
ilişkiyi araştırmayı amaçladık. GGeerreeçç  vvee  YYöönntteemmlleerr::  Ateroskleroz için artmış riski olmayan 8-18
yaşları arasındaki 56 astımlı, 24 sağlıklı çocuk çalışmaya alındı. Karotid intima media kalınlığı sol
ana karotid arterlerden ultrasonografi ile ölçüldü. BBuullgguullaarr::  Astım ve kontrol gruplarında cinsiyet,
vücut ağırlığı, boy ve boya göre ağırlık (W/H) açısından anlamlı farklılık yoktu. Astımlıların
ortalama karotid intima media kalınlığı, kontrollerin ortalama karotid intima media kalınlığından
anlamlı olarak daha fazla idi (p< 0.001). Karotid intima media kalınlığı; ne astımlılarda ne de
kontrollerde yaş, vücut ağırlığı, boy ve boya göre ağırlık ile korele değildi. Ortalama karotid intima
media kalınlığı astımlılarda hastalığın ağırlığı, deri testi pozitifliği ve immünoterapi uygulamasına
göre farklılık göstermiyordu. SSoonnuuçç::  Bizim çalışmamızda astımlı çocukların ortalama karotid intima
media kalınlığının sağlıklı çocuklara göre anlamlı şekilde yüksek olduğu görüldü. Sadece bu
çalışmanın sonuçları ile astımlı çocukların ateroskleroz için artmış bir riske sahip olduğunu iddia
etmek mümkün değildir. Astımlı çocuklarda ateroskleroz riskini değerlendirmek için daha büyük
çalışmalara ihtiyaç vardır. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Astım; çocuk; ultrasonografi; karotis arterler; aterosklerozis
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t he rosc le ro sis is known to be the le a ding
re a son as so ci a ted with pre ma tu re de ath.1

Pre sen ce of mi ni mal vas cu lar pat ho lo gic
chan ges was fo und in chil dren who ha ve a high risk
of at he rosc le ro sis.2,3 Early de tec ti on of the le si ons
and eli mi na ti on of risk fac tors slow down the pro-
g res si on of the le si ons and can even pro vi de reg res -
si on.4,5 The re fo re stu di es con cer ning early de tec ti on
of at he rosc le ro tic le si ons in the asym p-
to ma tic pe ri od are sig ni fi cant.6,7

Se ve ral di se a ses cha rac te ri zed by chro nic inf -
lam ma ti on ha ve be en lin ked to en han ced risk for
at he rosc le ro sis.8 A pos sib le as so ci a ti on bet we en ast -
hma and car di o vas cu lar di se a se has be en des cri bed
in se ve ral stu di es.8-10 High im mu nog lo bu li ne E le v-
els, eo si nop hi li a, po si ti ve skin prick test re sults and
dec re a sed me a su re ments of lung func ti on are as so -
ci a ted with in cre a sed risk for car di o vas cu lar di se a -
ses.11-13 Le u kot ri e nes may con tri bu te to ar te ri al
in jury and at he rosc le ro sis by pro mo ting nons pe ci -
fic le u kocy te che mo ta xis and by in cre a sing vas cu -
lar per me a bi lity.14 The mast cell is an ac ti ve
con tri bu tor to at he ro ge ne sis.15 Al so two pro inf -
lam ma tory cyto ki nes fo und to be ele va ted in ast -
hma, in ter le u ki ne (IL) 6 and tu mor nec ro sis fac tor
a, play key ro les in the pat ho ge ne sis of at he rosc le -
ro sis.16

Me a su re ments by B-mo de ul tra so nog raphy
(USG) of in ti ma-me di a wall thick ness in the ex-
trac ra ni al ca ro tid ar te ri es are ge ne rally con si de -
red as early mar kers of syste mic at he rosc le ro sis.17

Adult-on set ast hma is as so ci a ted with in cre a sed
ca ro tid at he rosc le ro sis among wo men.10 Bronc hi -
al hyper res pon si ve ness is as so ci a ted with com-
mon ca ro tid ar tery in ti ma me di a thick ness
(cIMT) in men.17 To our know led ge, the re is no
study in the li te ra tu re that eva lu a ted the as so ci a -
ti on bet we en ast hma and cIMT in chil dren. We
ai med to exa mi ne the re la ti ons hip bet we en ast -
hma and cIMT in chil dren for the first ti me in the
li te ra tu re.

MA TE RI AL AND MET HODS

This is a ca se-con trol study con duc ted in pa ti ents
di ag no sed as bronc hi al ast hma in Pe di at ric Al lergy

and Pul mo no logy De part ment of Do kuz Ey lül Uni-
ver sity Hos pi tal du ring Ju ne 1st and July 1st 2008.
Fifty six chil dren with ast hma and 24 he althy con-
trols bet we en 8 and 18 ye ars of age we re en rol led
in to the study. 

The study was star ted af ter the ap pro val of cli -
ni cal and la bo ra tory stu di es et hics com mit te e of
Do kuz Ey lül Uni ver sity Fa culty of Me di ci ne. In-
for med con sent was ta ken from the fa mi li es and
chil dren. 

De mog rap hi cal da ta of the ast hma tic pa ti ents
and the con trol gro up inc lu ding age, sex, body
we ight, he ight and we ight for he ight (W/H) me -
a su re ments we re re cor ded. Physi cal exa mi na ti ons
and ant hro po met ric me a su re ments of all pa ti ents
we re per for med. Body we ight was me a su red to
the ne a rest 0.1 kg and he ight to the ne a rest 0.5 cm
using a sta di o me ter. W/H in dex of all chil dren
we re cal cu la ted as [ob ser ved we ight/me di an we -
ight (sa me he ight and sex)] x 100. Chil dren who -
se W/H in dex was abo ve 120% we re eva lu a ted as
obe se.18

Systo lic and di as to lic blo od pres su re (SBP and
DBP) we re me a su red by a mer cu ri al sphygmo ma -
no me ter with pro per-si zed cuff (9 to 12.5 cm ac-
cor ding to the body si ze) using right arms at sit ting
po si ti on in all of the chil dren. Ko rot koff so unds 1
and 5 we re used to de ter mi ne SBP and DBP, res -
pec ti vely. Me a su re ments we re per for med af ter a
res ting pe ri od of 30 mi nu tes. A blo od pres su re hig -
her than the 95th per cen ti les of blo od pres su re to
age, gen der, and he ight-spe ci fic norms was ac cep -
ted as hyper ten si on.19

Smo king, al co hol con sump ti on, hyper ten si on,
obe sity, chro nic li ver di se a se, pre ma tu re at he rosc -
le ro sis, fa mi li al hyperc ho les te ro le mi a, and di a be -
tes mel li tus de tec ted by his tory and physi cal
exa mi na ti on we re the exc lu si on cri te ri a. Al so the
chil dren with a fa mily his tory of co ro nary ar tery
di se a se we re exc lu ded from the study. The pa ti ents’
ast hma se ve rity was clas si fi ed ac cor ding to the Glo -
bal Ini ti a ti ve For Ast hma (GI NA).

The con trol gro up con sis ted of 24 chil dren
who ad mit ted to the hos pi tal for me di cal con trol.



All chil dren inc lu ded in the con trol gro up we re re-
ce i ved no chro nic me di ca ti ons and smo king. No ne
had a his tory of fa mi li al hyperc ho les te ro le mi a and
chro nic di se a se. Ant hro po met ric and BP me a su re -
ments of the con trol pa ti ents we re in nor mal ran -
ge. 

UL TRA SO NOG RAPHY ME A SU RE MENTS

Be fo re USG me a su re ments, sub jects we re res ted
qu i etly in a tem pe ra tu re con trol led dark ro om for
10 to 15 mi nu tes. All the ca ro tid ar tery USG stu di -
es we re per for med by the sa me ex pe ri en ced ra di o -
lo gist who was blin ded to the cli ni cal and
la bo ra tory da ta of the pa ti ents. USG exa mi na ti ons
(ATL 5000-Phi lips, Bot hell, WA) we re per for med
with li ne ar wi de band 5-12 mHz trans du cer. Pa ti -
ents we re in su pi ne po si ti on, the he ad slightly ex-
ten ded and ro ta ted to the ot her si de du ring the
exa mi na ti on. Left ca ro tid ar te ri es we re scan ned ac-
cor ding to a pre de ter mi ned stan dard scan ning pro-
to col. Com mon ca ro tid ar tery (CCA) (1-2 cm
pro xi mal seg ment of ca ro tid bulb) was scan ned and
the far wall was me a su red. Each ima ging was re -
cor ded on di gi tal system and was analy zed ma nu -
ally by the ot her ra di o lo gist blin ded to the cli ni cal
da ta. Du e to po or ima ging qu a lity of pro xi mal, dis-
tal wall me a su re ments we re per for med. cIMT was
de fi ned as the me an of thre e dis tinct me a su re ments
from the left CCA.10,20

STA TIS TI CAL ANALY SIS

Sta tis ti cal analy sis was per for med using SPSS ver-
si on 11.0 (SPSS, Chi ca go, IL). Da ta we re ex pres -
sed as me an ± stan dard de vi a ti on. Stu dent t test
and Mann-Whit ney U test we re used for com pa -
ring gro up ave ra ges. p< 0.05 was con si de red sta tis-
ti cally sig ni fi cant. Pe ar son cor re la ti on co ef fi ci ents
we re used to eva lu a te cor re la ti ons bet we en pa ti -
ents’ cha rac te ris tics and in ti ma-me di a thick nes -
ses. 

RE SULTS

Fifty six pa ti ents with ast hma and 24 he althy chil-
dren bet we en 8 and 18 ye ars of age we re en rol led
in to the study. The me an age of the chil dren was

12.8 ± 2.5 (8-17.5) ye ars. The sex dis tri bu ti on was
equ al in the study po pu la ti on. 

The re we re 30 boys (53.6%) and 26 girls
(46.4%) in the ast hma gro up whe re as the re we re
10 boys (41.7%) and 14 girls (58.3%) in the con-
trol gro up. The me an age of the ast hma tic chil-
dren was 12.4 ± 2.5 (8-17) ye ars and con trols we re
14 ± 2.4 (8.5-17.5) ye ars. The me an we ight and
he ight in the ast hma tic gro up was 46.8 ± 12.5 kg
(24-78) and 155.4 ± 14.4 cm (131-181), whi le the
me an we ight and he ight in the con trol gro up was
47.2 ± 12 kg (24.1-69.6) and 158.3  ± 13.8 cm (131-
182). The me an W/H in dex in chil dren with ast -
hma was 96.7 ± 11 (77-119) whe re as it was 92.4 ±
8.4 (81-116) in the con trol gro up. The re was no
sig ni fi cant dif fe ren ce bet we en ast hma and con trol
gro ups in terms of sex, we ight, he ight and W/H
me a su re ments (res pec ti vely p= 0.332, p= 0.9, p=
0.468, p= 0.1). Me an age of the chil dren in the
con trol gro up was fo und sig ni fi cantly hig her than
the me an age of the par ti ci pants in the ast hma
gro up (p= 0.01).
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Asthmatic group Control group p
(n= 56) (n= 24)

Age (year) 12.4 ± 2.5 14 ± 2.4 0.01

(mean ± SD) (8-17) (8.5-17.5)

(min-max)

Sex, 30/26 10/14 0.332

Boys/Girls

Weight (kg) 46.8 ± 12.5 47.2 ± 12 0.9

(mean ± SD) (24-78) (24.1-69.6)

(min-max)

Height (cm) 155.4 ± 14.4 158.3 ± 13.8 0.468

(mean ± SD) (131-181) (131-182)

(min-max)

W/H index 96.7 ± 11 92.4 ± 8.4 0.1

(mean ± SD) (77-119) (81-116)

(min-max)

cIMT (mm) 0.45 ± 0.05 0.35 ± 0.05 <0.001

(mean ± SD) (0.28-0.63) (0.26-0.44)

(min-max)

TABLE 1: Clinical, demographic and cIMT findings of
the asthma and control groups

Data were presented as mean ± SD (min-max)



The da ta abo ut cli ni cal, de mog rap hic, and
cIMT cha rac te ris tics of chil dren we re pre sen ted in
Tab le 1. 

cIMT me a su re ments of ast hma and con trol
gro up we re 0.45 ± 0.05 mm (0.28-0.63) and 0.35 ±
0.05 mm (0.26-0.44) res pec ti vely. Me an cIMT me -
a su re ment of ast hma gro up was sta tis ti cally and
sig ni fi cantly hig her than the me an cIMT me a su re -
ment of con trol gro up (p< 0.001). Me an cIMT me -
a su re ment did not dif fer ac cor ding to the sex in the
who le study gro up (p= 0.172). cIMT was not cor re-
la ted with age, we ight, he ight and W/H va lu es in
ast hma or con trol gro ups (res pec ti vely p= 0.172, p=
0.639, p= 0.754, p= 0.118). 

When the pa ti ents with ast hma we re gro u -
ped ac cor ding to the se ve rity of ast hma ac cor ding
to GI NA cri te ri a, 53.5% (n= 30) of them we re con-
si de red as mild, 46.5% (n= 26) of them as mo de -
ra te ast hma. No pa ti ents in our study gro ups we re
eva lu a ted as se ve re ast hma. In the mild ast hma
gro up, 53.3% (n= 16) of the pa ti ents we re boys,
46.7% (n= 14) we re girls, whi le in the mo de ra te
ast hma gro up, 53.8% (n= 14) of them we re boys
and 46.2% (n= 12) we re girls. Skin test po si ti vity
was fo und in 73.3% (n= 22) and 61.5% (n= 16) of
the pa ti ents with mild and mo de ra te ast hma res -
pec ti vely. Im mu not he rapy was per for med to 12
(40%) of the mild ast hma tics whi le to 8 (30.8%)
of the mo de ra te ast hma tics. cIMT was fo und 0.45
± 0.04 mm (0.37-0.56) in the mild ast hma and 0.44
± 0.06 mm (0.28-0.63) in the mo de ra te ast hma
gro up. Me an cIMT me a su re ment did not dif fer in
the ast hma gro up ac cor ding to the se ve rity of ast -
hma, skin test po si ti vity and im mu not he rapy ap-
p li ca ti on (res pec ti vely p= 0.888, p= 0.518, p=
0.904). 

The re was no sig ni fi cant dif fe ren ce bet we en
mild and mo de ra te ast hma gro ups in terms of age,
sex, we ight, he ight and W/H me a su re ments (res -
pec ti vely p= 0.655, p= 0.970, p= 0.505, p= 0.379, p=
0.934).  

Cli ni cal and la bo ra tory fin dings of the chil-
dren with mild and mo de ra te ast hma we re gi ven
as me an ± SD (min-max) in Tab le 2.  

DIS CUS SI ON

Ast hma is the most com mon chro nic child ho od di -
se a se which has sig ni fi cant pub lic he alth im pacts.21

It has re cently be en lin ked to in cre a sed risk of at -
he rosc le ro sis as inf lam ma ti on un der ling the pat ho -
ge ne sis of both di se a ses.22 Ho we ver, the im por tan ce
of ast hma as a risk fac tor for at he rosc le ro sis is not
well es tab lis hed. The re are only a few stu di es eva l-
u a ting the re la ti ons hip bet we en ast hma and at he -
rosc le ro sis in adult ho od. A study of in di vi du als
with se ve re ast hma in di ca ted an ove rall stan dar di -
zed co ro nary he art di se a se mor ta lity ra ti o of 1.9
com pa red with the ge ne ral po pu la ti on.23 In an Aus-
tra li an study of pe op le with ast hma, men we re 33%
and wo men 28% mo re li kely to ha ve di ed from co -
ro nary he art di se a se than pe op le from the ge ne ral
po pu la ti on.24 Scha nen et al sug ges ted that ast hma
may be an in de pen dent risk fac tor for in ci dent
stro ke in the midd le aged adults.9 Sub jects with al-
ler gic di sor ders we re at a sig ni fi cantly in cre a sed
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Mild asthmatic Moderate asthmatic
group (n= 30) group (n= 26) p

Age (year) 12.5 ± 2.6 12.2 ± 2.4 0.655

(mean ± SD) (8-17) (9-17)

(min-max)

Sex, 16/14 14/12 0.97

Boys/Girls

Weight (kg) 48.1 ± 13.7 45.3 ± 11.1 0.505

(mean ± SD) (28-78) (24-64)

(min-max)

Height (cm) 157 ± 14.6 153.5 ± 14.2 0.379

(mean ± SD) (131-181) (133-175)

(min-max)

W/H index 96.8 ± 10.9 96.7 ± 11.3 0.934

(mean ± SD) (77-119) (78-118)

(min-max)

cIMT (mm) 0.45 ± 0.04 0.44 ± 0.06 0.888

(mean ± SD) (0.37-0.56) (0.28-0.63)

(min-max)

TABLE 2: Clinical, demographic and cIMT findings of
the of the mild and moderate asthma groups 

Data were presented as mean ± SD (min-max)



risk for high IMT in the “At he rosc le ro sis Risk Fac-
tors in Ma le Yo ung ster s” study which was a cross-
sec ti o nal eva lu a ti on of 141 yo ung men.8 To the best
of our know led ge, the re is no re port in the me di cal
li te ra tu re eva lu a ting the cIMT in chil dren with
bronc hi al ast hma. 

Me an cIMT me a su re ment of ast hma tic chil-
dren in our study was sig ni fi cantly hig her than the
me an cIMT me a su re ment of he althy con trols. But
cIMT me a su re ments did not dif fer in this study ac-
cor ding to the se ve rity of ast hma. Onuf rak et al fo -
und that dec re a sing lung func ti on was sig ni fi cantly
as so ci a ted with gre a ter cIMT in both men and wo -
men with ast hma.10 Alt ho ugh the chil dren with
mo de ra te ast hma we re ex pec ted to ha ve hig her
cIMT than the chil dren with mild ast hma, the low
num ber of chil dren inc lu ded and ha ving no chil-
dren with se ve re ast hma in our study may con tri -
bu te to this re sult.

In cre a sed cIMT was qu an ti ta ti vely re la ted to
age, ma le sex, smo king, ele va ted SBP, se rum cho-
les te rol, ho mocy ste i ne, fib ri no gen, and C-re ac ti -
ve pro te in (CRP) le vels.25 In Jo ur da net et al’s
study, cIMT was po si ti vely cor re la ted with age,
he ight, body mass in dex and SBP.26 In adults, age
is one of the most im por tant de ter mi nants of
cIMT.27 Ho we ver, age as so ci a ted chan ges of IMT
in chil dren ha ve not yet be en fully exp lo red.28 Jo -
ur da net et al sho wed that IMT in cre a ses in the se -
cond de ca de of li fe at a very low ra te.26 Bet we en
10 and 20 ye ars of age, me di an cIMT va lu es in-
cre a sed al most li ne arly from 0.38 to 0.40 mm in
the ir study. In a re cent Ja pa ne se study con duc ted
in 5–14-ye ar-olds, cIMT in cre a sed by 9 mm/ye -
ar.28 In our study, alt ho ugh he althy chil dren we -
re ol der than the ast hma tics, cIMT me a su re ments
of ast hma tics we re fo und hig her than the cIMT
me a su re ments of the he althy con trols. But in
both gro ups, cIMT was not cor re la ted with age,
we ight, he ight and W/H va lu es. Al so, cIMT me a -
su re ment did not dif fer ac cor ding to the sex in
our study. 

The physi o pat ho lo gi cal mec ha nism un derl -
ying the as so ci a ti ons bet we en ast hma and at he -
rosc le ro sis is still unk nown.17 Inf lam ma ti on

me di a tes a key ro le in the pat ho ge ne sis of at he -
rosc le ro sis.29 Lo ca li zed al ler gic di se a ses eli cit a sys-
te mic inf lam ma tory res pon se me di a ted by the
re le a se of va so ac ti ve pep ti des and cyto ki nes in to
the cir cu la ti on. En dot he li al cells we re fo und to en-
han ce ad he si on mo le cu le ex pres si on, thus fa ci li ta -
ting le u kocy te traf fic king in to the ves sel wall and
po ten ti ally pro mo ting at he rosc le ro sis.8 Mast cells,
cells in vol ved in the pat ho ge ne sis of ast hma, are
key pla yers in the re gu la ti on of inf lam ma ti on and
fib ro sis in the he art and vas cu la tu re. Mast cells can
al so act as an ti gen-pre sen ting cells in cre a sing inf -
lam ma ti on in the he art thro ugh Toll-li ke re cep -
tor-4 sig na ling and in cre a sed pro inf lam ma tory
cyto ki ne pro duc ti on.22 Le u kot ri e nes may be al so
in vol ved in the as so ci a ti on bet we en ar te ri al wall
thic ke ning and ast hma.14 Poly morp hisms in the
5 li poxy ge na se and 5-li poxy ge na se ac ti va ting pro-
te in ge nes pre dict a high risk for at he rosc le ro sis.
It has be en shown that va ri ant 5-li poxy ge na se ge -
noty pes we re as so ci a ted with com mon cIMT in
470 he althy midd le-aged wo men and men.30 Vas-
cu lar and air way re mo de ling, which are cha rac -
te ri zed by air way smo oth musc le and ar te ri al
vas cu lar smo oth musc le pro li fe ra ti on, con tri bu te
to the pat ho logy of ast hma and at he rosc le ro -
sis.31

Wu et al me a su red mul tip le risk mar kers for
at he ro ge ne sis in 55 pa ti ents with ast hma.32 CRP,
se rum amy lo id A, ad he si on mo le cu les, uri nary mi-
c ro al bu min and IL-6 le vels we re fo und use ful for
pre dic ting risk of car di o vas cu lar di se a se. Yang et al
fo und hig her se rum to tal cho les te rol and low den-
sity li pop ro te in (LDL) le vels in the cIMT thic ke ned
chil dren than in tho se with nor mal cIMT.1 Co hort
stu di es re por ted that obe sity and se rum LDL cho-
les te rol le vels at child ho od we re the most im por -
tant fac tors ef fec ting adult ho od cIMT.33,34 In our
study, we co uld not eva lu a te the se rum cho les te rol
and the trigl yce ri de le vels of the chil dren. But it is
known that cIMT is clo sely re la ted to obe sity, dys-
li pi de mi a, hyper ten si on, and even with a po si ti ve
fa mily his tory of the men ti o ned di se a ses.1 In or der
to exc lu de the se fac tors, we did not inc lu de chil-
dren with in cre a sed risk of at he rosc le ro sis in to the
study. 
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CONC LU SI ON

Our re sults sug gest that early fin dings of at he rosc -
le ro sis can be de tec ted mo re com monly in chil dren
with ast hma than in he althy chil dren. But it is not

pos sib le to cla im that chil dren with ast hma ha ve
an in cre a sed risk for at he rosc le ro sis ba sed only on
the re sults of the cur rent study. Furt her stu di es are
ne e ded to eva lu a te the in cre a sed risk of at he rosc -
le ro sis in chil dren with ast hma.
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