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SUMMARY
I Background: The relat ionship between early infect ions due to respiratory syncytial virus (RSV), part icularly bronchiol i t is ín
infancy, and the subsequent development of asthma, bronchial hyper-responsiveness, andlor other al lergic manifestat ions,
seems increasingly certain, even i f  the mechanisms involved are not yet quite clear.
I Obiectives: The objectives of this work were to determine the prevalence of, and risk factors for, asthma and allergy in 5 to 6
year-old chi ldren who f ive years previously, had experienced their f i rst episode of bronchiol i t is before the age of twelve months,
and to define the possible effect of the age at which the bronchiol i t is occurred on the subsequent development of asthma.
I Method: A retrospective cohort survey was conducted, based on the registers of two hospital paediatr ic emergency units
{Uni t  A:  the Ambro ise Paré teaching hospi ta l  a t  Boulogne,  France and un i t  B:  the Genera l  Hospi ta l  o f  Cherbourg,  France) .  The
cohor t  compr ised 5-6 years  o ld  ch i ldren who had consul ted or  been admi t ted to  emergency un i t  A or  B between October  1993
and March 1994 for  a  f i rs t  a t tack o f  bronchio l i t is  before the age of  12 months.
I  Resul ts :  One hundred and twenty  e ight  ch i ldren were inc luded in  the two cent res (cent re  A:78;  cent re  B:50) .  A fami l ia l  h is -
tory  o f  a l le rgy was found in  92 ch i ldren (71.8%).  F i f ty - two (40.6%) were exposed to  tobacco smoke.  One hundred and f ive ch i l -
dren (81 .2%l  had been hospi ta l ised dur ing the f i rs t  ep isode of  bronchio l i t is ,  but  none had been p laced in  in tens ive care.  Thei r
mean age at  admiss ion was 5.1  months,  and 29 ch i ldren were less than three months o ld .
Ninety  seven ch i ldren (75.8%\ had exper ienced at  least  one ep isode of  wheez ing at  some t ime of  the i r  l i fe .  In  the twelve months
before the telephone interview, 40 chi ldren (31.3%) had had at least one such episo de, 47 (36J%l an attack of asthma, 32 125.0%l
wheezing af ter  an ef for t ,  43 i .39.4%l  a  dry  cough at  n ight ,  52 ch i ldren (40.6%) had exh ib i ted a l lerg ic  rh in i t is  s igns,  and 32
Q5.0%l eczema.
Among the 47 ch i ldren who had exper ienced at  least  one at tack o f  as thma dur ing the prev ious twelve months,  27 (57.4%) had
a h is tory  o f  fami l ia l  as thma (p<0.04) .  Th is  was the on ly  s ign i f icant  re la t ionsh ip  observed in  th is  s tudy wi th  regard to  r isk  fac-
tors  for  as thma.  No re la t ionsh ip  was observed between asthma or  recent  wheez ing on the one hand,  and on the others  age
less than three months dur ing the f i rs t  bronchio l i t is  ep isode {p=0.6) ,  in i t ia l  hosp i ta l  admiss ion (p=0.6)  tobacco smoke expo-
sure (p=0.27) ,  sex (p=0.10)  or  day care management  unt i l  age three (p=0.73) .
I  D iscuss ion:  Th is  s tudy showed a h igh preva lence of  as thma and other  a l lerg ic  mani festa t ions in  ch i ldren who f ive years  pre-
v ious ly ,  had exper ienced the i r  f i rs t  bronchio l i t is  ep isode before the age of  twelve months.  The on ly  r isk  fac tor  for  as thma or
chest  wheez ing ident i f ied in  th is  s tudy was a fami l ia l  h is tory  o f  a l le rgy.  These data suppor t  the idea that  for  most  ch i ldren,
ear ly  acute bronchio l i t is ,  even i f  severe,  is  a  t rans ient  event .  w i th  no or  very  few consequences in  the midd le  or  long term.
Never the less i t  may be the express ion of  an in teract ion between v i ra l  in fect ion and atop ic  fami l ia l  pred ispos i t ion lead ing to
last ing bronchia l  hyper- respons iveness.

IIUTRODUGTTON

The present  p reva lence o f  as thma and a l le rg ic  man i -
fes ta t ions  in  ch i ld ren  seems cons iderab le  in  most
countr ies,  as ref lected by the resul ts of  the ISAAC
study  ( ln te rna t iona l  S tudy  o f  As thma and A l le rg ies  in
Ch i ldhood)  conducted  among 460 000 ch i ld ren  in  56
count r ies  [1  ] .

Among the  poss ib le  fac to rs  de termin ing  th is  p reva-
lence,  acu te  resp i ra to ry  in fec t ions  in  young ch i ld ren
are  o f ten  inc r im ina ted ,  a l though in  the  long te rm they
may have a protect ive ef fect  [2] .

( 1 )  D e p a r t m e n t  o f  P e d i a t r i c s ,  A m b r o i s e  P a r é  t e a c h i n g  h o s p i t a l ,
B o u l o g n e  ( F r a n c e ) .
( 2 )  D e p a r t m e n t  o f  P e d i a t r i c s ,  G e n e r a l  H o s p i t a l ,  C h e r b o u r g  ( F r a n c e ) .

The relat ionship between ear ly infect ions due to respi-
ratory syncyt ia l  v i rus (RSV),  especial ly bronchiol i t is  in
infancy, and the subsequent development of  asthma,
bronchial  hyper-responsiveness, and/or other al lergic
manifestat ions,  seems increasingly certain [3-5] ,  even
i f  the mechanisms involved are not yet  qui te c lear t6-81.

METHODS

A retrospect ive cohort  survey was conducted on the
bas is  o f  two hosp i ta l  paed ia t r i c  emergency  un i t  reg is -
te rs  (Un i t  A :  the  Ambro ise  Paré  teach ing  hosp i ta l  a t
Bou logne,  France and un i t  B :  the  Genera l  Hosp i ta l  o f
Cherbourg ,  France) .  The cohor t  compr ised 5-6  years
o ld  ch i ld ren  who had consu l ted  or  been admi t ted  to

392 Europeon Annols of Al lergy ond Clinicol lmmunology - volume 37 - n" l0 - 2005



emergency  un i t  A  o r  B  be tween  Oc tobe r  1993  and
March 1994 for  a  f  i rs t  a t tack o f  bronchio l i t is  before the
age  o f  12  mon ths .  Ch i l d ren  w i t h  a  h i s to r y  o f  p rema tu -

r i t y ,  mechan i ca l  ven t i l a t i on  du r i ng  t he  neona ta l  pe r -

i od ,  ch ron i c  pu lmona ry  d i sease  o r  a  congen i t a l  hea r t

defect  were exc luded.

A f t e r  a t  l eas t  one  pa ren t  o f  each  ch i l d  i nc l uded  had
g i ven  w r i t t en  consen t  t o  t he  s tudy  des ign ,  t he  f am i l i es

conce rned  we re  ca l l ed  by  phone  and  asked  t o  answer

a  ques t i onna i re  wh i ch  had  been  va l i da ted  f o r  t he
ISAAC study (Table  1) .

Hospi ta l  admiss ion:  Yes/no
lf yes:
-  Genera l  paedia t r ics  ward
-  In tens ive care un i t
I Evolution:
Has your  ch i ld  ever  exper ienced wheezing or  whis t l ing
in the chest at any t ime in the past: yes/noldo not know.
During the last twelve months (answers: yes/no/do not
know):
-  Has your  ch i ld  ever  had wheezing or  whis t l ing in  the
chest?
-  How many at tacks o f  wheez ing has your  ch i ld  had?
-  How of ten,  on an average,  has your  ch i ld 's  s leep been
dis turbed due to  wheez ing?:  never / less than one n ight
per  week /  one or  more n ights  per  week
-  Has wheezing ever  been severe enough to  l imi t  your
chi ld's speech to one or two words at a t ime between
breaths?
-  Has your  ch i ld  ever  had asthma?
-  Has your  ch i ld 's  chest  sounded wheezy dur ing or  a f ter
exercise?
-  Has your  ch i ld  had a dry  cough at  n ight ,  apar t  f rom a
cough assoc ia ted wi th  a  co ld  or  chest  in fect ion?
-  Has your  ch i ld  sneezed,  or  had a b locked nose,
a l though he/she had ne i ther  a  co ld ,  nor  in f luenza?
-  Has  you r  ch i l d  a t  any  t ime  had  an  e rup t i on  on  t he  sk in
( red patches or  spots)  that  i tches (des i re  to  scratch)
which appeared andlor  d isappeared in termi t tent ly  over
a per iod f rom of  least  6  months?
-  D id  such  an  e rup t i on  occu r  du r i ng  t he  l as t  12  mon ths?
I Family history:
'  to ta l  number  o f  ch i ldren in  the fami lv
.  Eczema (s ib l ings,  fa ther ,  mother)?
.  a l l e rg i c  r h i n i t i s  ?
.  as thma ?
I Personal history:
'  Rank  i n  t he  f am i l y / . . . . . . .
'  Eczema or  equiva lent
.  a l l e rg i c  r h i n i t i s  o r  equ i va len t
.  pass ive n icot in ism at  home
Preferential day care organisation from the age of 3
months to  3  years :
. col lect ive day nursery,
'  fami ly  day nursery ,
. wet nurse,
. intermittent day nursery,
.  parenta l  day care.

Table 1: Phase 1 of the ISAAC Ouestionnaire (6-7 year old chi ldren).
I n i t i a l  ep i sode  o f  b ronch io l i t i s
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AilALYSIS

The data  ob ta ined f rom the  answers  to  the  ques t ion-
naire were processed with Excel  sof tware and analy-
zed with SPPS software version 8.0.  Oual i tat ive data
w e r e  c o m p a r e d  b y  t h e  c h i - s q u a r e d  t e s t ,  o r  b y
Fischer 's exact test  for  smal l  samples.  Ouant i tat ive
data were compared by the Student t  test .  The signi-
f icance level  was set at  less than 0.05.

RESULTS

D u r i n g  t h e  w i n t e r  o f  1 9 9 3 - 1 9 9 4 ,  2 5 3  c h i l d r e n  l e s s
t h a n  t w e l v e  m o n t h s  o l d  w e r e  s e e n  f o r  b r o n c h i o l i t i s
i n  t h e  p a e d i a t r i c  e m e r g e n c y  u n i t s  o f  t h e  t w o  i n v e s -
t i g a t i n g  c e n t r e s .  A  l e t t e r  o f  i n f o r m a t i o n  w a s  s e n t  t o
t h e  1 3 8  f a m i l i e s  i n v o l v e d  t h a t  c o u l d  b e  t r a c e d  i n
2 0 0 0 .  O n e  h u n d r e d  a n d  t h i r t y  f i v e  a g r e e m e n t s  t o
p a r t i c i p a t i o n  i n  t h e  s t u d y  w e r e  o b t a i n e d .  S i x  c h i l -
d ren  were  exc luded:  two fo r  p rematur i t y ,  two fo r  a
c o n g e n i t a l  h e a r t  d e f e c t  a n d  t r i s o m y  2 1 ,  a n d  t w o  f o r
n e o n a t a l  r e s p i r a t o r y  d i s e a s e .  O n e  c h i l d  d i e d  o f
p u r p u r a  f u l m i n a n s .  A  h u n d r e d  a n d  t w e n t y  e i g h t
c h i l d r e n  w e r e  f i n a l l y  i n c l u d e d  i n  t h e  t w o  c e n t r e s
( c e n t r e  A :  7 8 ;  c e n t r e  B :  5 0 ) .  T h e  s e x  r a t i o  w a s  1 . 2 8 .
A t o p i c  s i g n s  ( a l l e r g i c  r h i n i t i s ,  e c z e m a  a n d l o r  a s t h -
m a )  w e r e  f o u n d  i n  f i r s t  d e g r e e  r e l a t i v e s  o f  9 2  c h i l -
d r e n  ( 7 1 . 8 % 1 .  F i f t y  t w o  c h i l d r e n  ( 4 0 . 6 % )  w e r e  e x p o -
sed to  tobacco smoke,  w i th  a  la rge  d i f fe rence be t -
ween cent res :  26 .6% in  Bou logne bu t  64 .0% in
C h e r b o u r g  ( p < 0 . 0 0 1 ) .  I n  t h i s  s a m p l e ,  m o r e  o f  t h e
B o u l o g n e  c h i l d r e n  ( m o s t l y  u r b a n )  h a d  d a y  c a r e
m a n a g e m e n t  b y  a  n o n  p a r e n t a l  o r g a n i s a t i o n  t h a n
C h e r b o u r g  c h i l d r e n  w h o  w e r e  m o s t l y  f r o m  s e m i -
r u r a l  a r e a s  ( 7  4 3 %  v e r s u s  2 0 . 0 ,  p < 0 . 0 0 1 )  ( F i g u r e  l ) .

Figure 1 :  Respi ra tory  s igns recorded in  5-6 year-o ld  ch i ldren
in  Boulogne (n=78)  and Cherbourg (n=50)  between October
1993  and  March  1994 .
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HOSPTTALTSAflOil AT THE FIRST
BROilGHTOLTTIS EPTSOI'E

One hundred and f i ve  ch i ld ren  (81 .2%l  were  admi t ted
d u r i n g  t h e i r  f i r s t  b r o n c h i o l i t i s  e p i s o d e .  N o n e  o f  t h e m
was admi t ted  to  an  in tens ive  care  un i t .  The mean age
of  the  ch i ld ren  admi t ted  was 5 .1  months ,  and 29  were
less  than th ree  months  o ld .

GTIIUTGAL STGNS IN
THE 5-G YErAR- OLID GHILIDREN

Of the  128 ch i ld ren  s tud ied ,  gT (75 .8%l  had exper ien-
ced a t  leas t  one ep isode o f  wheez ing  a t  some t ime in
their  l i fe,  and 29 (26.6%) at  least  one episode of  ecze-
ma.  Dur ing  the  twe lve  months  be fore  the  te lephone
in te rv iew,  40  ch i ld ren  (31 .3%)  had had a t  leas t  one
episode of  wheezing, 47 (36.7%l an at tack of  asthma,
32 (25.0%l wheezing af ter  an the ef for t ,  and 43
(39.4%) a dry cough at  n ight.  Fi f ty two chi ldren
(40.6%l  had a l le rg ic  rh in i t i s  s igns ,  and 32  (25 .0%)
eczema.  Three ch i ld ren  had exper ienced a t  leas t  four
ep isodes  o f  wheez ing  dur ing  the  prev ious  year .  F ive
ch i ld ren  had been woken a t  n igh t  by  as thma,  f rom
once ( two cases)  to  ten  t imes (one case)  dur ing  the
previous twelve months.

RETATTONSHTP BETWEEIU
THE IDTFFEREIUT GIINIGAI

SrcilS AT 5.6 YEARS
A s ign i f i can t  r e l a t i onsh ip  was  obse rved  be tween  the
occu r rence  o f  a t  l eas t  one  a t t ack  o f  as thma  du r i ng  t he
yea r  p reced ing  t he  i n te r v i ew ,  and  one  ep i sode  o f
wheez ing at  res t ,  wheez ing at  e f for t  or  a  dry  cough at
n i g h t  ( p < 0 . 0 0 1 ) .  T h e r e  s e e m e d  t o  b e  a  l i n k  b e t w e e n
a s t h m a  a n d  a l l e r g i c  r h i n i t i s ,  a n d  b e t w e e n  w h e e z i n g
a n d  a l l e r g i c  r h i n i t i s  ( p < 0 . 0 0 1 ) .  T h e  r e l a t i o n s h i p  b e t -
w e e n  a s t h m a  a n d  e c z e m a  s e e m e d  w e a k e r  i n  o u r
s t u d y  ( p = 0 . 1 1 ) .

RISK FAGTORS FOR ASTHMA
AIUD WHEEZTIUG AT 5-6 YEARS

I U lU |UARTATE A]UALYS r Sl

A m o n g  t h e  4 7  c h i l d r e n  w h o  h a d  h a d  a t  l e a s t  o n e
a t t a c k  o f  a s t h m a  i n  t h e  p r e v i o u s  t w e l v e  m o n t h s ,  2 7
( 5 7 . 4 % l  h a d  a  f a m i l i a l  h i s t o r y  o f  a s t h m a  ( p < 0 . 0 4 t .
T h i s  w a s  t h e  o n l y  s i g n i f i c a n t  r i s k  f a c t o r  f o r  a s t h m a
o b s e r v e d  i n  t h i s  s t u d y .  N o  r e l a t i o n s h i p  w a s  f o u n d
between as thma or  recent  wheez ing  on  the  one
h a n d ,  a n d  o n  t h e  o t h e r ,  a g e  l e s s  t h a n  t h r e e  m o n t h s
d u r i n g  t h e  f i r s t  b r o n c h i o l i t i s  e p i s o d e  ( p = 0 . 6 ) ,  i n i t i a l
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a d m i s s i o n  ( p = 0 . 6 )  t o b a c c o  s m o k e  e x p o s u r e
( p = 0 . 2 7 ] , ,  s e x  ( p = 0 . t 0 )  o r  d a y  c a r e  m a n a g e m e n t
u n t i l  a g e  t h r e e  ( p = 0 . 2 3 ) .

DTSGUSsIOnl

This study showed a high prevalence of  asthmat ic and
other  a l le rg ic  s igns  in  a  sample  o f  ch i ld ren  who had
exper ienced a f i rst  episode of  bronchiol i t is  before the
age of  twelve months.  We compared these resul ts wi th
those previously obtained with the same quest ionnaire
in phase 1 of  the ISAAC study of  6-7 year-old chi ldren in
var ious regions of  France (data del ivered by sel f  ques-
t ionnaire and not by phone) [9] .  In our study 36.7% of
the chi ldren included had had at  least  one recent at tack
of asthma versus 93% in Bordeaux ( the main town in
the Gironde administrat ive areal ,  and 6.70/"  in Strasburg
(the main town in the Lower-Rhine area);  31.3% of our
chi ldren had exper ienced wheezing in the previous
twelve months versus 8.0 % in the Bordeaux sample
and 6.1o/.  in the Strasburg sample (Table 2] ' .  ln another
survey conducted in the Pyrenean region of  south-west
France a cumulat ive prevalence of  asthma of  8.6% was
found in  5 -6  year -o ld  ch i ld ren  [10 ] .

The ques t ion  o f  de f in ing  as thma as  a  typ ica l  c r i s is ,
wheez ing  or  n igh t  cough d id  no t  seem to  have much
effect  on the resul ts of  th is study, for  a l l  these factors
appeared to be closely connected at  the stat ist ical
level .  The frequency of  wheezing reported in the
quest ionna i res ,  wh ich  was lower  than tha t  o f  as thma
proper,  may be surpr is ing,  but i t  probably ref lected a
reca l l  b ias ,  because an  a t tack  o f  as thma is  an  event
wh ich  makes a  grea ter  impress ion  on  parenta l  m inds
than "s imp le"  wheez ing ,  whose therapeut ic  conse-
quences  are  no t  as  burdensome.

Transient bronchial  hyper-responsiveness, as ref lec-
ted  by  iso la ted  ep isodes  o f  wheez ing ,  may have an
espec ia l l y  s t rong l ink  w i th  tobacco smoke exposure ,
independent ly  o f  a l le rg ic  h is to ry  [5 ] ,  bu t  no  s ign i f i can t
re la t ionsh ip  be tween wheez ing  and tobacco smoke
exposure  appeared in  our  s tudy ,  p robab ly  because i t
lacked stat ist ical  power.

o f  wheez ing  a t  any  r ime  
t  

75 .8  i  B3  1  l + .A
Wheez ing  i n  t he  l as t  12  mon ths  33 .0  8 .0  6 .1

At least one éptlo-ói;;'*--"-- 1**
of  wheez ing at  any t ime 

'  
75.8  1  18.3 t  14.A I

Wheez ing  i n  t he  l as t  12  mon ths  33 .0  i  e .O  î  A . l  2
Asthma in  the las t  12 months 33.0 t ,  9 .3  t  6 ]  11
Wheezing after an effort 26.0 2 

- - 
i .S- t  t . i  a

Dry coush at night - "33:9--_ir"_ jyt:--)_:i:_-j
Table 2 :  Compar ison of  our  resu l ts  wi th  those of  the ISAAC survey for
F rance  i nc lud ing  ch i l d ren  o f  an  age  (6 -7  yea rs )  c l ose  t o  t ha t  o f  ou r  coho r t
(5-6 years) .



The recent updat ing of  the def in i t ion of  , ,atopic back-
ground"  a l lowed us  to  reduce the  r i sk  o f  con fus ion  in
our  ques t ionna i re  (Tab le  1 ) .  l t  i s  now def ined as  fo l -
lows:  "A topy  is  a  persona l  o r  fami l ia l  tendency  to  p ro-
duce lgE an t ibod ies  in  response to  low doses  o f  a l le r -
gens ,  usua l ly  p ro te ins ,  and to  deve lop  typ ica l  symp_
toms such as  as thma,  rh inocon junc t iv i t i s ,  o r  ecze-
ma/dermat i t i s "  [11 ] .  There fore  i t  wou ld  be  pre ferab le ,
on  the  bas is  o f  s imp le  in te rv iew data ,  to  ta lk  about
"a l le rg ic  background"  o r  "a topy  suggest ive  s igns ' , .

The re la t ionsh ip  be tween bronch io l i t i s  in  in fancy  and
schoo l  age as thma has  o f ten  been s tud ied .  Thus  in  a
case-control  study performed in France [3] ,  wi th an
opposi te design to our 's,  i t  was observed that54T. ol
as thmat ic  ch i ld ren  aged be tween four  and twe lve  had
a h is to ry  o f  b ronch io l i t i s  in  the i r  f i r s t  year  o f  l i fe ,  ver -
sus  17To in  the  cont ro l  g roup (p< 0 .001) .

In  a  Scand inav ian  prospec t ive  survey  [12 ]  wh ich  inc lu -
ded 47  ch i ld ren  w i thout  any  under ly ing  chron ic  cond i -
t ion,  who were hospi ta l ised for RSV-related bronchio-
l i t is  before the age of  twelve months and fol lowed up
unt i l  they were 7 and hal f  years old (wi th 93 controls) ,
the  exper imenta l  g roup showed a  h igh  cumula t ive
prevalence of  wheezing, c lose to our resul ts:  6g% ver-
sus  34  in  the  cont ro l  g roup.  In  the  prev ious  year  the
prevalence of asthma was 23o/o (versus 2%) at 6-7
years  o ld ,  and o f  a l le rg ic  sens i t i za t ion ,  41% (versus
22l ' . ln a mult ivar iate analysis,  RSV clear ly appeared to
be the  main  r i sk  fac to r  fo r  as thma (OR:  12 .7 :3 .4 -7 .1 \
and a l le rgy  (OR:  2 .4 ;1 .1 -5 .5 ) .  Wi th  regard  to  the  ro le  o f
the  fami ly  background,  the  r i sk  o f  as thma in  th is  s tudy
was only increased i f  both parents exhibi ted al lergic
man i fes ta t ions  (OR:  3 .0 ;  1 .2 -1 .8 \ .

On the  o ther  hand in  the  s tudy  by  Kotan iemi -Syr janen
et  a l .  [13 ] ,  the  presence o f  RSV dur ing  ep isodes  o f
wheez ing  lead ing  to  hosp i ta l  admiss ion  be fore  the
age of  two was a weak predictor of  asthma at  seven,
cont ra r i l y  to  the  c r i te r ia  fo r  a topy  ( (hypereos inoph i l ia ,
a top ic  dermat i t i s ,  and h igh  b lood lgE) .

In  our  s tudy ,  the  preva lence o f  wheez ing  occur r ing  a t
any  t ime up  to  age 6  was c lear ly  h igher  than the  pre-
valence reported for the previous twelve months,  pro-
bably ref lect ing a decrease in f requency with t ime.
Many o ther  s tud ies  have conf i rmed the  idea tha t ,
a l though wheez ing  is  f requent  in  the  years  fo l low ing
an in i t ia l  v i ra l  ep isode,  i t s  f requency  decreases  w i th
t ime.  The Tucson cohor t  s tudy  (Ar izona,  USA)  inc lu -
ded 1246 ch i ld ren  on  long- te rm fo l low-up s ince  b i r th
f o r  t h e i r  c l i n i c a l ,  a l l e r g o l o g i c  a n d  f u n c t i o n a l  e v o l u t i o n
( 9 7 0  c h i l d r e n  a r e  s t i l l  b e i n g  f o l l o w e d )  t 1 4 1 .  I n  t h i s
study a correlat ion between lower RSV tract  infect ion
and an  inc reased r i sk  o f  f requent  wheez ing  a t  age 6
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was noted .  A l though th is  re la t ionsh ip  decreased,  i t
remained s ign i f i can t  a t  11 ,  bu t  was  no  longer  so  a t  13 .
At  the  age o f  ten ,  on ly  6 .2% o f  ch i ld ren  were  as thma-
t i c  a f te r  a  RSV bronch io l i t i s  in  the  Pu l lan  s tudy  [15 ] ,
22To in  the  Mi lner  s tudy  [16 ] ,  and 21% in  the  Nob le
s t u d y  [ 1 7 ] .

The absence o f  a  re la t ionsh ip  be tween RSV and sub-
sequent  a top ic  s ta tus  is  genera l l y  emphas ized,  ind ica-
t ing  tha t  a  v i rus  a lone is  ra re ly  ab le  to  in i t ia te  las t ing
a l le rgen ic  sens i t i za t ion .  On the  o ther  hand an  aggra-
va t ing  ro le  in  the  pers is tence o f  c l in ica l  s igns  is  f re -
quent ly  a t t r ibu ted  to  a  h is to ry  o f  fami l ia l  a l le rgy  [4 ,
181. Moreover,  th is was the only r isk factor for  asthma
or  ches t  wheez ing  ident i f ied  in  our  s tudy .

Desp i te  the  harmfu l  ro le  a t t r ibu ted  to  RSV in  the
genes is  o f  as thma,  some authors  a rgue in  favour  o f
the a protect ive long-term impact of  ear ly infect ions.
In the Tucson cohort  study, the presence of  at  least
one s ib l ing  a t  home and /o r  co l lec t i ve  day  care  a t ten-
dance dur ing  the  f i rs t  semester  o f  l i fe  ( invo lv ing  h igh
ear ly  mic rob ia l  exposure) ,  indeed led  to  more  whee-
z i n g  a t  2  ( O R :  1 . 4 ; 1 . 1 - 1 . 8 ) ,  b u t  l e s s  a s t h m a  a t  6  ( O R :
0 .8  ;  0 .7 - t )  and a t  13  (OR :  0 .3  ;  0 .2 -0 .5 ) .  Accord ing ly ,
when a young chi ld is not af fected by infect ion wi th,
a t  the  theore t ica l  leve l ,  a  de lay  in  the  matura t ion  o f
the  Th1 pa thway wh ich  is  usua l ly  p redominant ,  the
Th2 pa thway becomes predominant ,  w i th  inc reased
r isk  o f  sens i t i za t ion  to  resp i ra to ry  a l le rgens ,  and o f
wheez ing  bronch i t i s  12 ,  201.

A l t h o u g h  t h i s  " h y g i e n i s t "  t h e o r y x  r e m a i n s  h i g h l y
debatab le ,  the  impor tance,  f rom the  phys iopatho log i -
cal  point  of  v iew, of  the react ion of  lgE and /or hyper-
eos inoph i l ia  dur ing  the  acu te  per iod  o f  an  RSV in fec-
t ion seems to be strongly correlated with both a fami-
l ia l  h is to ry  o f  as thma and the  pers is tence o f  wheez ing
a t  a n  o l d e r  a g e  [ 6 , 8 ,  1 4 ] .

Among the  o ther  po ten t ia l  r i sk  fac to rs  fo r  a l le rgy ,
materna l  smok ing  imp l ies  an  inc reased r i sk  o f  ear ly
resp i ra to ry  in fec t ions ,  b ronch ia l  hyper - respons ive-
ness  and t rans ien t  wheez ing ,  bu t  does  no t  seem pre-
d ic t i ve  o f  subsequent  pers is ten t  as thma 112,  19 ,211.

Mascu l ine  gender ,  wh ich  is  over  expressed in  ear ly
in fec t ions ,  does  no t  appear  in  our  s tudy  to  be  a  r i sk
fac tor  fo r  as thma,  wheez ing  or  subsequent  i so la ted
cough;  in  fac t  we found,  a t  age 5-G,  more  wheez ing
b o y s  i n  B o u l o g n e ,  a n d  m o r e  w h e e z i n g  g i r l s  i n
Cherbourg !  In the f i rst  phase of  the ISAAC study,
more  boys  than g i r l s  exh ib i ted  a top ic  s igns  a t  th is  age
1221.  Th is  ma le  p redominance in  ear ly  ch i ldhood is
reversed as f rom puberty.  l t  was recent ly suggested
tha t  tes tos terone may have an  immunodepress ive



and protect ive ef fect  on al lergic r isk,  whereas female
sexual  steroids may have the opposi te ef fect  [23] .

The r isk of  short- term wheezing recurrence af ter  an
ear ly RSV lower t ract  infect ion seems to have been
f i rmly establ ishedÍ11,241. However,  as in the study by
Ploin et  a l .  [3] ,  the occurrence of  wheezing at  a very
ear ly age, before three months,  does not emerge here
as a r isk factor for  fur ther asthma.

Combin ing  the  da ta  fo r  Bou logne and Cherbourg  a l lo -
wed us  to  ob ta in  a  la rger  cohor t ,  a l though the  power
of the present study was probably st i l l  insuff ic ient .
The sample populat ions di f fered in two respects:  the
method of  day care management before age three,
and exposure  to  smok ing .  These d i f fe rences  probab ly
re f lec t  gaps  re la t ing  to  the  urban or  semi - ru ra l  na ture
of the two towns, as wel l  as their  d i f ferent economic
levels,  but  they had no apparent ef fects on our
resul ts.  Another possible select ion bias related to the
fac t  tha t  a l l  the  ch i ld ren  inc luded in  Cherbourg  had
been hosp i ta l i zed  fo r  a  f i rs t  ep isode o f  b ronch io l i t i s
shou ld  a lso  be  s t ressed ( the  records  o f  the  ch i ld ren
t rea ted  in  the  Cherbourg  emergency  un i t  bu t  no t  hos-
p i ta l i zed  were  no t  ava i lab le  a t  the  t ime o f  our  s tudy) .
However any such bias does not seem to have af fec-
ted  our  resu l ts ,  because the  c r i te r ia  fo r  hosp i ta l
admiss ion  were  no t  found here  to  be  a  fac to r  o f  add i -
t iona l  r i sk .

In  conc lus ion  these da ta  h igh l igh t  the  fac t  tha t ,
a l though acute ,  even severe ,  RSV-re la ted  bronch io l i -
t i s  i s  a  t rans ien t  event  fo r  most  ch i ld ren  w i th  few or
no  long te rm consequences ,  i t  may never the less ,
g iven a  pred ispos ing  te r ra in ,  be  the  express ion  o f  an
in te rac t ion  be tween v i rus  and a topy ,  lead ing  to  per -
s istent bronch ia l  hyper-responsiveness.

We are grateful  to Dr Et ienne Bidat for  h is careful  rea-
d ing  o f  the  manuscr ip t  and usefu l  adv ice .

*  Acco rd ing  t o  t he  Th1 /Th  2  immune  sys tem pa rad igm,  Th1 -
re la ted react ions,  as character ized by in ter feron g and in ter -
leuk in-2 ( lL-2)  secret ion,  are invo lved in  in fect ion mecha-
n isms,  whereas Th2-re la ted react ions are respons ib le  for  the
in f lammatory  react ions observed in  a l lerg ic  d iseases,  espe-
c ia l l y  t he  sec re t i on  o f  l L4  and  l L5 .
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