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lîood anaphylaxis following ingestion
I ' , t ienne Beauclouin, lvlp, 'r ' :  Gisèlc_Kann),.  MDr.; Herrr i  Larnbert,  MD.l;  sophie
| )enise-Aune Moneret-Vautr in. MI) 'r ,

of carmine
Fremont.  MDt l  and

l ìackground: ' l ' hc  l i sk  o l ' sens i t i zu t i r rn  l r . r  rcac t ivc  d ) ,cs  i s  wc l l  cs tab l i she t j .  Thc
, l i r l i ca l  s i tua t io l t  i s  causc t l  t t tos t  o l ' l cn  by  s ln th t t ie  azo  t - l yes  aru l  t r i l the-ny l rne thanc
,ìct ' jvat ives httt  nlt tLrraì t lyes srrch as carnrine cx(r 'actccl l j 'c lrn ch' iecl i 'cmale inr"ct. .
í ' ( ) ( ' (  u , \ '  r ' r rc t l  (coch inea l ) .  l r l r vc  becn incr in r i r t r l r , t l .

O l l jec l i ve :  S tu t l t '  o [ ' l  casc  o l  unap l t_1 , l l x ìs  l t l l c r  i r rg r ,s t io r r  o l ' yogur t  to  es tab l i sh' l r c  t c s p o n s i l r i l i l v  r r l  c l u  l r r r r r e .
N{cthrxl:  f ' rsc repot ' t  of l t  pl t t i t ' t t t  u ho rr-eci l t- t l  skrn prick te st lrrd lcLrh.t.rcl tc

i r i s lan t rnc  fd lcasc  l ( . s t  r i i l l t  e t r l rn i r rc  l l l ( l  v ( ) [u t l .
( 'onc l t t s ions :  ' I l t i s  

c i t sc  p t , , r  i t ì t ' t l  . r ' i . . l .  r r ie  , r l  u r r  [g l - . - t ì cpcn( [ . r ì t  n ìcch l r r i s r r r  i t r r t l
l i f i lws  i l t le l l t i ( . ) l l  l ( )  t l l L '  I l i uuc l i t tg  t losc  o f  car rn i r r r - .  { I  r r r -u1  a l l l roLrg l r  thc  t r t , ccp t r rh l t
, la i ì i '  1n1 ' ,1 . .  i s  L rp  to  5 ,0  n is  p r . r ' kg  q l  $od1,  r r , ,g l . l11 .

Io l lo rv i r rq  i r r !es l io l t  o f  t ' r r r . l r r i r t c  l t r r t l
u ' l to  har l  ln  i r r r r r red ia l r : :  sk i r r  le  s l  r . c i rc -
t io r r  l rs  u ,c l l  l s  r t  p r ts i t i vc  in  r  i l r -o  b l r -
sop l i i l  h is tu r r r i l re  re l r 'as r .  t r -s l  to  t l r i s
s U l lst l tn( 'r . .

t ,R t is l . lN ' t 'A ' i l ( )N  ( ) l r  CASE
A -ì-5-yclrr,olr l  l t r trale. seLrelury, \ \1us
l i rs l  sccr r  in  t l rc  I l t r re r r :c r rcy  Se lv icc  t r l '
l l í rp i ta l  Cer ì t r l l  (C l lU  t le  NANCy)
u , i lh  genc l l l i zcd  ur . t i car i l .  ang ioe-
clcrrra. antl  asthrnlr lhat lrcgan t i l ,o
hotr ls afìer she insestet l  l ì  yolrurt c(] l ì-
l l r ining rnixct l  f lui ts lnt l  thc d\,.-  . . ,r-
t t t ine  (Co l r r r  Indcr  No.  754701F120) .
On aclnrissiorr,  l re r- blooti  prcssrtrc was
nr l r rnu l . ' f l r c  sy r r rp lo r r rs  an t l  s i !ns  o l '
t l re lcutc rcuction rcsltorrr i t-cl  plonrptI1i
to adlL'ta1lt t . ' .

Wheu secrr (r wccks later. in the Al-
lcr-uy f 'onsuItat ion Scn' ice, she t lcniecl
huvrng  hac l  a l r t ,a l le l  .  c  s ) ,n t l l to l ì ì s  cx -
cept l ìrr  scvel lr l  plevrous elt isocles ol '
t i l l i t i r t i l r  u t t t l  l r r r . : ioc t l c l ì ì i t  r ì (Lu t r in i l
within hours al ' ter cating ccrtaiu l ìrr lds.
such as del iculesscn tne-ats, choculatc.
and yo-uurt with l ìLr i ts. She noticed that
thc ol lenrl in{r fbotl  was alr l ,ays ccl lorccl
red. The i . ì l t ì()urìt  of '  carntinc' that she
hacl ingestecl in the yogurt was cst i-
n ra led  to  bc  1 .3  r r rg .

Ph l , r i c ' i ì1  cxarn ina t io r r  r t  th rs  t in tc
was nor rua l .  Sk in  p r ick  tes fs  w i th
acroal lcrgen and fìrocl extracts \ \ /et 'c-
r r r 'ga l i vc ' .  l l ì  ( ' ( ) t l l n ls t .  a  sk i r r  p r i i ' k  les t
througlr a drop of '  the slrrne lr land ol '

) /o-qurt t l ìat causetl  her reaction and
auother with a l towtlcr ol carnrine le-
snl lcd in rvlrt-als ol '  3 lnd l0 urrn cl i-
anrc'ter. rc'spccti \ ic. ly (Fig l t .  hut thc
tvhite. nri lky part was negative. - l  

l rc
c l i luc r r t  con t ro l  w t rs  nega l ivc  rn t l  thc
pos i t i vc  cor r t lo l  19r i i  so lu l ion  t r f  co
t lcirrt '  plrosyrhit tc) tL.sLtl tccl in u - l-nrnr
w l teu l .  Sk in  p r ick  t t ' s ts  u , i t l r  thc  ,Vogr r r t
lrnd t lr t '  l towtlel r .r f 'carrrr irrc wct 'c ncg-
a t ivc  in  two he 'a l thy  vo lun tce ls .  - fhe

leukoc .y te  h ìs ta t r t ine  re lease {cs t  u ,as
cur r ic t l  ou t  accord ing  lo  the  nre t l ro t i
1:r lc v iorr sl1, pLrbl i  sl tct l . t 'J ' l rc basal l i ist l-
t t t i r te- rc- lci tsc'  was 5 nl\ ,1 indicating nrr
sp( ) l l l anL-ous  l t i s tu rn inc  re le t rsc .  Thc  {o -
ta l  l r i s ta r r r i r rc  con l i r i r rcd  i r r  h l tsophr ls
t r , i i s .5 . ì ( r  t tM r tn r . l  thC v l r lucs  01 ' Ì r i s l l t -
r u i r r e  r e l c i r s c  t n  l h c  p l e s c n c e  o l  t l r r
rninc lrurrtr-d l ìrrrrr 32 tLr l l {}  rrN,f/L,' fhus  

thc  tes t  w ls  pos i t i ve .  rv i th  a  n rax ,
i r t ruu t  r r l ' l l i ' , z t  te lc t tsc  i t t  l t  eo t ìcen t t i t -
t ion  o l '0 .1  pg  ca l ln inc / r Ì r l -  ( l j i g  2 ) .

DIS( ]TJSSI0N
llased on thc cl inicl l  historl ,  ancl the
sk in  tcs t  and lcukocy tc  res l )o r ìscs  [o
cu l rn ine .  rvc  [ r t ' l i cvc  thu t  th is  l ta t ien t
had a  t lue  anaphy luc t ic  rc l l c l io t ì  to  lh is
t l ) , c .  1 " , " t r ' t r .  i s  a  na t r r ru l  d -vc  de l i vc t l
frrrrrr t l re dl ied hotl ies of f 'cntale s ol ' thc
t lopical Autcrican insect (ìrr ' r ' rr , i  crrr. / i .' fhis 

inscct. onginal ly l ì 'orn Mexico.
l ives in the' rvi lcl  orì the coclì ir ìeal l ' igs
o l  the  coch inca l  cuc tus . "  I f  has  bc-er r
acc l in ra t i zed  to  the  Span ish  ( 'ana ly  Is -
lands. Algcria. ancl I l tdiu. The botl ies
of thc Ietrralcs are l i l led with cggs, and
they contairr l0' lo carntine. a powdery
substancc rvith a scar- lct let l  cokrr clrre
lo i ts cotì lent ol '  carnrine acid (MW
492.4  d) ,6 to

Calrninc, rclèr 'ence E 120 in thc t iu-
l 'opean Conunurri ty l ist ol lpprovetl
colorants. shoult l  not be conl 'used rvit l r
cochjneal recÌ A (Color lndex No.
ló255/8124) .  a  s l ,n ther ic  azo  dye tha t
i \  : ( ) r ì l c l i l nc \  c r r l l t ' t l  r rcw ( ( r \ ' r ' i r ' ì .  l Ì ( ì t ì -
cc-i iLr t lR ot Footl  Rcd 7-" Carrnirre is
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I
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q{triwi

Lrsc'cl  wi( lely lot l l l i  in the dvcing. l tr int-
i r rg .  l r rc l  g r r r ìn t  i r td t ts t l ies . "  l t s  t t sc  i s
lc -uu I : r tc t l  i t t  I l t r '  e  os t t tc t i r ' s .  P l ì l t l  l l l i l cc t t -
t ì c l l .  i r t t t l  l oo t l  i l t t . l t r s t l ies  w l tc te  i t  t s
ruscr l  l r s  a  co l t t ru t t t I  in  l ips t i cks .  i l i  t l t c
coatirtg o{ t i ìblcts rt tcl  capstt lcs. and i t l
l c ro r ls tu f l s  suc l t  as  t l t c  lo l l t tw i r tg : " "
.  cr l ìdy. ice ct 'catt l ,  crtokic:s, 1-rastt ' ies
.  sy rups .  l i c luc t r |s ,  v i t rcgar
r cheesc, buttcr, f lavorcd or f 'cr-

nrentet l  rni lk
r  r l c l t t i l l essc t ì  t ì ì c l t l \ .  sJus l l i l c  c i ì s i l ì r
r  bou i l lou .  soup
o . ja r r rs ,  cav ia r .  lu t t t l t l i s l t  e  ggs
l " i rn l l y ,  ìngcs t ion  t r f  a  caps t t l t -  c t t t r l l t i t t -
ing  ca ln r ine  cur ì  he  usc t l  i t t  n rcd ica l
cl iagnosis {o i t . lenti ly an abnort l tal  ac-
cclorat i()n ol bowel t t tovetttelt ts. Car-
nrinc is nontoxic. a close of..5(X) rng/hg/
day in rnln noft lral ly bcing clevoid ol
any adversc el ' l 'cct.  l ly i t t fèrence. thc'
acceptatr le dai ly intakc was f ixed at 5
nrg/kg body wcight. Studies carr ied
out in aninrals havc detttotìslratcd no
telatogctt ic cf ' l ìct.  r"

Thelc are l ìrv publ ished rcports of
al lclgic: tc 'nct iotts to cartnìnc. Sarkary
lc1-roltct l  thrce cascs of chei l i t is causetl
by l ipst ick, wit l ì  píì tch tc-sts posit ive tcr
carrtt inc. l  I  A I iuntttet of '  cascs of t tccu
patiruial ast l t t tra cort l i r tr tcd Lry bron-
chial pr r l 'ocation tcsl have bcc'n de-
scl iberl  in u'ot kcrs i t t  l 'actt tr ies tvhet-c
porvt lcrct l  cartt t i t tc rvas lrancl lccl.rerr

Art  t tn t tsual  t lbserrvat io l t  t t f  a  casc o l

e r t l i r r s i e  i r l r t ' , , l i t i .  u i t l t  | r r c t i g r i t l r l i r r r :
s c l r r t ' n  l r r t t i b o t l y  l o  c l t n t t t l t ( ' w i t s  f c -

por t t - ' t l  iu  l t  t t ta t t  wr : tk i t rg  i r t  t l tc  l ì ro t l

clyc ' industt 'y,r '  In sonle cases of
chronic url icaria, carntine has been irr-

cr irninated on thc basis that the synrp-

lours coult l  be rcprotl trccrì by an ol:r l
provocatiou test.5r '  More recett l ly, l rn
English physician described a casc of

anaphylaxis occttrt ' ing af icr appl icat i ,rn
of a cosurct ic col l tai l ì ing carnl ine r()d

c lye  to  the  sk in . r l
In  ou l  pa t ien t .  the  lac {  tha t  the  sk in

prick tcst and the in vit to lcukosl '19
histantinc releasc test with cartuit le
rvere both posit ive ptovides crvidcttee
l ì r r  an  l l l r - r lepe t t r lan l  t t t c t , ' l ta l ì l s t l1 .  co t l -
l ' i r-rnirrg thc rtcerì l  f int l ings f iott l

Qu i le  t - . '  T l t r '  hc l l  s l t rpcd  t  t t rvc  i s  cor r -
s i t l c lcd  vcry  spcc i f i c  io r  rn  lgL '  n tcc l r -

anisrrt .  A rtottsq-rcciI ic, t lose-dcpcttdalt l
l r istanriuc rclctser catt t lc exclut lct l
s ince  I00  rnM/L  rc leasc 'd  n t t tc l t  le  ss

t l r i r r r  [ ) . 1  r r r M / 1 . .
' l 'hr '  l ibelat iott  ol l t istarrt inc and

ot l t c r  t t t c t l ia to rs  o I  a t t t rp l ty l l x is  i s  o t l l y
p t rss ib lc  rv l t cn  therc  i s  b r i t lg i r rg  he-

l , , vccn  t l t c  l t l l c rgc t t  t r l l t l  tu ' t t  spcc i l - i c

Ig l ì  rno l tcu lcs  o t t  l l ì c  s t t r l l tec  o l  t l ras t

Doses of  carrn i r ìe  (Fg/nì l )

0 , 0 1  0 . 1  I  1 0  1 ' ' r 0

I ì rgLrrc  2.  l .cLrkocylc  I l is tar t l ine re lease in i lucet l  h \  t . , l l r l r l l .  rF l l0  c lycÌ

A N N A L S  ( ) t j , \ t . t  I : R ( ì \ .  \ \ l l l \ 4 4 ,  &  l l \ 4 Ì \ 4 t r N ( ) l  . f ) ( ì \

I  l r s l r n i l i l e  r c l ( ' a \ c  ( ' Z  )



F i g r . n e  . 1 .  S 1 r t r . l i r r . r ,  l , , r r r r t r l r r  o l  t r t t t t i t t t '

l  l L t n r i n L t n t  c r t r r r i r i .  r . i J  ì i r l r i '  , , 1  I  I  l { } }

(  c l l s  and b lsop l r ì1 . .  ( -u r r r r in ic  ac id  be ' -
lng  a  sn la l l  l ì t ( )n ( r \a len l  hapten .  i t  i s

l loss ib lc  th r t  b r idg ing  cou lc l  lesu l t
Irout trvo phcr' ìonìerla: orìc is that t l Ìc
(  ann in ic  ac id  in  cann inc  co t t ld  be
lrouncl to residual protcins dcrived
l rom thc bodies ol '  thc insects. thereby
l r r r rn ing  a  rnu l l i va len{  con jugate .  The

l)resence ol protein rcsiclues in t lre
r 'onrurcrcial t lyc is assulned.ro The
lthcl is bascd on the tact that chernical
l rna lys is  o f ' carnr inc  has  showr- t  tha t  the
t  o lo r ing  pr inc ip le  i s  a  hy th 'a te t i  a lu rn i -
rrurn chclate cl l '  ca|nrinic aci(1, \ , i th arì
r r lun i inurn-car l ì ì in ic  ac id  ra t io  r t f  2 l r )
t  F ig  3  ) .  I r r  th l r t  rvay .  ca | ru in ic  ac i t l

cou l t l  bchave l i ke  i r  i l i va le r ì t  c ( ) l l ì -
pound,  a l low ing  i t  to  b r id . re  nvo  spe -

c i l ' i c  an t iboc ly  n ro lecn les . ' Ihe  spec i -
l i c i t y  o f  lgE.  ag i r ins t  ca l tn i t te  c t ru ld
thus  be  pro tc in  (h igh  rno lecu lu r
we ig l r t l  p resent  in  cann ine  and co-
ch inea l  o l  hapten-spe c i l i c .  Qu i rce '  a r -
gues  aga ins t  thc  ex is tence o f  hapten-
spcc i l ' i c  an t ibod ies  and says  tha t
RAST inh ib i t ion  da ta  a rgue fo l  a
h igh  rno lccu la r  l0 -  to  l ì0 -kD ant igcn

l ) rescn t  t ro th  in  coch inca l  and car -
n r in .7  however .  t l ì c  na ture  o f  reac to-
gen ic  an t igcn  renra i t t s  unknown.  Ne i -
thcr  sk in  p l i ck  tcs ts  no l  leukocy te
h is tanr ine  re lcasc  tes ts  c l i f fe ren t ì l te

hapten- i  nduccd f ronr  p ro(e in - in i luced
IgE-depcndant  h is tan Ì ine  re leasc .
On l1 ,  lgp  in r r t runob lo t  cou l t l  he  lp  rc -
so lve  the  ques t ion .

In addit ion to the fact lhat thc paticnt
wc descl ibe is nrrc, this obset 'r 'at ion
indicates the srnal l  al ì lott l l t  of cl t ' tni t le
that t l iggercd the syrnlt lonis: I  tng.
T'his dose is vel 'y l ì1 1ìonr t l te aclt t t is-
sible clai ly ingestion. up to -5.0 tt ìs l l t ' l
kg of body wciglrt .  I t  is l lso very di l ' -
fc-rcnt t ì 'ortr thc closc of l(X) mg, r i 'hich
wus usc t l  l , r l  o t  i t l  e  l ra l l t ' r rgc  i t t  l t  P t t { i c t t l
sensit izet l  by carrrt i t te ir thalal ion lrncl
l rav ing  r  h in i t i s  iu ìd  as lh r ì ra . '  J 'h is  e  rsc
dLlt$,s lr t lcnt ion to t l ìc t tecd ol-kt l0tvrt lg
t lre ulnoinìt ol thr: hit lcl t .n l t l lcr,uctts ir t
l ìurd belìrrc pel l ìrrnt i t tg ol l t l  chlt l -
L'nges.

A CKNOWI,I. ]D( ;  MIiN'I 'S

OLrr t l ranks tr.r  Pt 'ofessor D.A. Levl '  l1v1
thc  sk i l led  tn tns lu l io t t  l tn t l  rc i , i s io t t  o l

th ! ' l ì ìu r luscr i l ) t .

I{F]I.EIII.]NCIiS

| .  L o c k c y  S t ) .  A l l e  t g i c  r e l c t r ( ) ì l \  ( l u c  l ( ì

I t . D : r n r l  ( ' .  \ ' c l l , ' r r  N  5  l : r t l t l t z i t t c .  i t t t

a r t i l i n c  L l y c  u s e d  u s  a  e r r l o t i t r c  i ì t t ( i

idcnt i l l , ing agct t l  i t t  vat ious stero i t is .

A r r n  A l l c r g y  l 9 - 5 9 :  l 7 : 7  l 9 - 2 0 .

2 .  J u h l i n  L ,  A d c l i t i v c s  a n d  c h l o n i c  L t r t i -

c a r i a .  A n r t  A l l c r g y  1 9 8 7 1 . 5 9 : l  l 9  l l .

.1 .  Dry J .  Pradal ier  A.  A propos des ad-

d i t i ts  u l i rncrr la i res et  t le  I t - t r t  t .Óle u l ler -

g c j r t i q u e .  R c v  F r  A l l c r g o l  l 9 T 7 , l 1 :
t t ì  <

4.  l ]cssrr t  J( - .  
' [ 'enahcnc A.  Paul r  Ci .  Scn-

s i b i l i s a t i o n s  e î  i n { o l é t a t t c c s  a t t x  c o l o -

lur r ts  a l i r t tenta i res et  tnédic i t t t ìe t ì tcux.

A  p l o p L r s  d e  1 2  c a s .  B L r l l  A c t  T l t t < r

I 9 f { 8 t I  l - 5 : 3 - 1 0 I  - t l .

5 .  Felnandes I l .  F iguei redo E.  ( ì i tar t l  JP.

E t u d e  c l c  t ; u e l q u e s  a d c l i t i l s  t l i t t t c t t -

la i rcs en tant  quc lact t t l rs  ét io log iqt res

dc-  l 'ur t ica i re '  chrot i iqLre et  t le  l 'oedèt t te

a n g i o n e u n r t i q u e ,  R c v  F r  A l l e r ' - s o l

1 9 ' 7 1  . l ' 7 : 1 2 1 - 3 1  .

f i ,  Moneret-Var . r t r in  DA,  Auber t  B.  l -e

r isque c le sc 'ns ib i l isat ion aux ct t lorants

al i  nrenta i  rcs c ' t  pharn l i ìceutrq Lres.  Pal i  s  :

L - l t l .  M r : s o t t  I q 7 8 :  p  l 4 x ,

7.  Quirce S.  Clucvas M, Olaguibel  JM. t ' t

a l .  Occui r i t t ional  astht t ta  and in t t t tunt l -

lo-u ic  respot tses in t lured bv inhalc t l  car-

nr ine l tn iong entp loyees at  a  l l lc tory

nrak ing naturr l  d t ,cs.  J  Al lergy ( . ì i in

I n r n r u u o l  I 9 9 4 : 9 3 : 4 4 - 5 2 .
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C h c i -
' I l l t t ts -

thc Sl
I t ) ( r l :

l - 1 .  I ' l l k  C R .  A n l l p h r  l r r c { i e  : h o c k  r t " u l t i t t t

f t o t t t  c i t s t i t t l l r  : i t t l r t l l i l i o n .  . l l ì  A r n l y

N4er l  ( - , , r 'n .  1( rS I  I  l ' -  r Ì í -  6

, i  i , ,  r i , l r l t  t  t t t r l  l t , :

I t  t  I ' t  i t l oN I ' .R I : l

IN C] RI.]ASI'D PRF]VAI,I 'N('N OF AS'TI I  N'IA AN I) WII I ì I ìZIN(; AI\ 'T0\( ;

tNNI, lR-C l ' l 'Y C' l l I  l , l  ) l { l tN

I n  t , r t l c t  I ' r  ( ' \ l i l ì l i l l c  l l l ( ' \ i t l t l ì \ ( ' r ' l : t s l l t t l t l t  i l l ì J  \ \ l t i ' t / i l l . !  i t l l l ( ì l ì S  l l ì l ì t l - ! i t )

e l r i l rh ' t ' t r  f l t c  l rL t l l to ts  (o l l ìp le tc ( l  l ì  r i l l l ( lo l ì Ì , l i g i t  d i l r l i ng  tc lc l l l t t r t l c  s t l l ' \ / cy  { ) l  ( ) ( ) l

h o u s c l r t r l t l s  ( w i t h  l l f i . 5  c l r i l r l r c r r  l c s :  t l t l t t t  l i i  1 r t 1 1 1 r  o l  l t { t ' }  i t l  [ l t o t t r  ( ' r r t t t t l r '  N c r v

\ r r l k  i r r  l ( ) t ) 1 .
T l tc  cu t t tu l l t t i vc  l ) l  ev i l l c l ì cc  ' l  as t l t t t t l t  i t l ì ìo l lg  thc  c l r i l t l l cn  t ' l r s  l1 - ì7 -  lL t t t l

8.(r7, had lrad astl tr tr i t  wirhln t l ic: l l re viotts l2 l t tonl l ts, cotl t l t l t t 'ct l  ur i lh 4 ' l r l r  rvl to

had h l t l  as t l . ì lna  \ ^ , i th in  t l ìe  l ) r ' cv io r Ìs  l2  n r t r t t t l r s  i t t  t l t c  t ta t io l t t v i t l c  L lc l r l t l r  l l r t c r -

' i c rv  Survey  o l '19 l l13 .  Whc.cz ing  u , i th i l l  th t 'p rev ious  l2  t t to r t ths  (pcr to tJ  P t ' cva-

lcrrcc) was l lso lcprr l tcr l  f ìrr  ln l t l t l i t iot i ' r l  4.2(/( ol t l ìc Bronx chi ldren. C]tr l trula-

t ive plcvale-nce oi '  asthrtta wls sigrl i l icantly higher l l l . l long [ l ispl lnic c' l t i ì t l rcn

( f l . ' ; ' t \  corùp i t l cd  w i th  b l i l ck t i  (11 .6? ; ) ,  u 'h i tes  ( t {2 r '4 ' ) '  i t t t t l  o the ls  \10"+( / ( \ '

Arlgrrg t{ ispl i l ic chi ldre n botl i  e urrrul l tr l ,g plcv;1lg1ìcLr í l t l ( l  period previì lcrìcc () l '

as t l i r l i  r verc  s ig t r i l ' i c l ìu t l y  l ì ig l ì c r  l ì r r ' l l rosc  w i t l ì  i t l l t ì t t r l  ho t rsc l t r l ld  i t t c r l t r t cs  l css

thu l  $1 .5 . (X) ( ) . ' l i 5c  pcr i , , r Í  p rc 'vu lcncc  o l  " rvhcezc"  w l t l ì ( )u t  a  d iag t ros ts  t t f  as th t t ra

wxs  s l ig l ì t l y  h ighc l  l rnor ìg  \ \ ,h ì les  (6 . ;17  )  : rnd  b l l cks  (5 .137 )  l l ì1 ì l l  L l i spr r t t i c '

e.g(/ l  (p --- . l  ) :  pcfr()( l  1ìr 'cvalcnce l ìrr thc cttnrbinlrt iott  ol '  rvhceze onlv l l l ld

as{h l ì ra  rvas  s i t t t i l a l  l ì t r  w l i i t cs  ( l ' 17 ' )  b lacks  ( l2 . lVc ' )  a r ld  I l i span ics  (129( / ( ) 'O l

t i ic cl t i l t l rctt  repot ' tet l  to hlvc l lsthl l l i Ì  who ha(l wltcczcti  t lut ir lg t l tr 'pteviutrs ycat ' '

89..5% hucl lracl one to th|ce cPisodes arrcl l () .5% hacl had l ìrur to l2 cl l isodcs

within thc l) tevi()us yc'ù.9.2(l  rc1-rol tct l  t l istur|ancc of slcep by u' l tcezit tg an

aYerage 0 l 'n to rc  than t rvo  n i -n l r ts  pc i  wcek l  s in ì i la r  l ) ropor t ions  o f  t l l osc '  r ' cpor l i r lg

rvl icei ing only without a cl i ignosis of asthnta had 5at1 fìrrr l  cpisotlcs withirr thc

pr.evious*yeur:antl  nocturnul whcezitìg l l lol 'e t l ìal ì  tw(l  l ì igl ì ts pcr week

Thcse lrbscrvations sugge st ptt ' : r 'alencc of ast l t t tra l l l l lot lg inl ìcf-ci ty chi ldtcn

rìì i ly trc uruch hi-uher.than l ìrr other clr i ldlen in t lre Llr l i tct l  Statcs.
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