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Bronchial hyperreactivity after infantile 
obstructive bronchitis
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with the technical assistance of К Imrei and К K óczai
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A follow -up s tu d y  w as pe rfo rm ed  on 406 p a tie n ts  t r e a te d  fo r in fantile 
o b s tru c tiv e  b ro n ch itis  d u rin g  th e  p e rio d  betw een 1964 an d  1973. T h e ir  m ean 
age w as 12.6 y ea rs  a t  th e  tim e  o f  th e  s tu d y . The m ale : fem ale  r a t io  w as 1.7. 
F o rty -th re e  p a tie n ts  (11% ) b ecam e a s th m a tic  w ith in  10 y e a rs  a f te r  onset 
o f  th e  w heezy ep isode o f  in fancy . In  o n e -th ird  o f th e  363 n o n -a s th m a tic  
ch ild ren , b ro n ch ia l h y p e rre a c tiv ity  w as show n b y  ace ty lch o lin e  a n d  h is ta ­
m ine p ro voca tion . T h ere  w as a  s ig n ific an t co rre la tion  b e tw e e n  th e  num ber 
o f  re c u rre n t o b s tru c tiv e  episodes a n d  th e  length  o f th e  p e rio d  o f  recu rren t 
w heezing on th e  one h a n d  and  b ro n ch ia l h y p e rre a c tiv ity  o n  th e  o th e r  hand .

Obstructive bronchitis is a common 
disease during infancy and early 
childhood. It is characterized by 
fever, dyspnoea, expiratory wheezing, 
sometimes crepitation, dry, later pro­
ductive cough, pulmonary hyperin­
flation, depressed position of the dia­
phragm, on X-rays hyper aeration of 
lungs, and sometimes atelectasis. Ob­
structive bronchitis is usually accom­
panied by upper airways catarrh and 
not infrequently by bronchopneu­
monia.

The condition is also termed spastic, 
asthmatic or wheezy bronchitis; Clark 
and Godfrey wrote of a “wheezy baby 
syndrome” [2]. Some Anglosaxon 
authors apply the term bronchiolitis 
to all forms of wheezing, but most 
experts distinguish the disease caused 
by respiratory syncytial virus from 
obstructive bronchitis [2, 5, 14, 22]. 
Williams and McNicol regard ob­
structive bronchitis as one extreme of

the broad spectrum of asthmatic dis­
eases [20]. Still, the phrase “all that 
wheezes is not asthma” [19] means 
that the symptom does not unequi­
vocally mean asthma. Indeed, wheez­
ing during childhood may be a mani­
festation of cystic fibrosis, tracheal 
or bronchial malformation, foreign 
body, heart defect, gastrointestinal 
reflux, etc. About 10% of all children 
experience at least one obstructive 
episode before their second birth­
day [1].

Ten to 27% of children affected by 
obstructive bronchitis during infancy 
develop asthma in subsequent years 
[1, 11, 12, 13]. Host factors may here 
play an important role [5, 14]. There 
may be hereditary factors at work 
since allergy is more frequent in the 
families of patients with infantile 
obstructive bronchitis ; its prevalence, 
however, is not as high as in families 
of asthmatic children [2, 19, 20].
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A characteristic feature of bronchial 
asthma is a hyperreactivity of the 
bronchial system [3]. Bronchial hyper­
reactivity has been found in both 
short and long-term follow-up studies 
performed in patients with infantile 
obstructive bronchitis; the provoca­
tive factor may be exercise [6, 7, 9], 
histamine [13] or acetylcholine [12]. 
Similarly, bronchial hyperreactivity 
has been observed after infantile 
bronchiolitis [4, 17]. Heredity of 
bronchial hyperreactivity occurring 
after “wheeze disease” has been as­
sumed [4, 5, 16] and confirmed by 
family and twin studies [7, 8].

The present follow-up study on 
children having experienced obstruc­
tive bronchitis during infancy was 
initiated in 1979; its aim was to see 
whether bronchial hyperreactivity 
could be demonstrated 10 years or 
more after the primary wheezing 
episode and to examine its relation­
ship to certain factors.

Material

D u r in g  th e  period b e tw een  1964 and  
1973, 27 724 in fan ts a n d  c h ild re n  were 
a d m i t t e d  to  our d e p a r tm e n t; in  744 in ­
s ta n c e s  (ab o u t 3% ) th e  d ia g n o s is  w as 
o b s t ru c t iv e  b ronchitis, 660 p a t i e n ts  were 
in v o lv e d . 406 o f these 660 p a t i e n ts  (62% ) 
a n sw e re d  positively  to  o u r  r e q u e s t  to  
p a r t ic ip a te  in  th e  fo llow -up. T h e ir  m ean  
ag e  w a s  12.6 years (range, 9 — 18 years) a t 
th e  t im e  o f  th e  s tudy . T he  m a le  : fem ale 
r a t io  o f  th e  406 p a rtic ip a n ts  w as 1.70 while 
a m o n g  th e  original 660 in f a n ts  th is  was 
1.73. N o  fa ta li ty  due to  o b s t ru c t iv e  b ro n ­
c h it is  occu rred . Two ch ild ren  h a d  died  o f

h e a rt d e fe c t a n d  one o f  eclam psia; in  one 
child  c y s tic  fib ro sis , b ronch ial an o m aly , 
chronic  fo re ig n  b o d y , in  an o th e r a  h e a r t  
defect w as fo u n d . 98 h e a lth y  ch ild ren , free  
from  a n y  c h ro n ic  co m p la in t an d  m a tc h in g  
in  age se rv ed  a s  con tro ls.

M e t h o d s

T he c h ild re n  w ere asked  in  a  le t te r  to  
v is it o u r  o u tp a t ie n t  d ep a rtm en t. A  d e ta iled  
case h is to ry  w as  th e n  tak en , d a ta  o f  e a rlie r  
adm issions w ere  reconsidered, p h y sica l 
ex am in a tio n  a n d  lung  func tion  te s ts  w ere  
carried  o u t. P ro v o c a tio n  te s ts  w ere p e r ­
form ed in  c h ild re n  free  from  sy m p to m s 
and  c o m p la in ts  fo r a t  least tw o  w eeks. 
B ro n ch ia l r e a c t iv i ty  w as exam ined  a f te r  
ace ty lch o lin e  a n d  h is tam ine  p ro v o ca tio n . 
A ce ty lcho line  p ro v o ca tio n  was ca rried  o u t 
in  a ll 406 p a r t ic ip a n ts ,  w hile h is tam in e  
p ro v o c a tio n  o n ly  in  313 o u t o f  th e  363 
n o n -a s th m a tic  p a tie n ts .

F ir s t, re s tin g  F E V X (forced e x sp ira to ry  
volum e in  th e  f i r s t  second) a n d  P E F R  
(peak  e x p ir a to ry  flow  ra te ) w ere d e te r ­
m ined; th e  b e s t  v a lu e  o f  th ree  d e te rm in a ­
tions w as ch o sen . A  1 %  so lu tion  o f  a c e ty l­
choline, 0 .02 , 0 .05 an d  0.10%  so lu tions o f  
h is tam in e  w ere  app lied  step-w ise b y  a  
T ur-U si 50 u ltra so u n d  nebulizer, each  so lu ­
tion  fo r m a x im u m  3 m inutes. E a c h  tim e  
th e  lo ad in g  te s t  w as in te rru p te d  a f te r  
4—5 in itia l in sp ira tio n s  in  o rd e r to  see if  
an  e a rly  re a c t io n  occurred . T he ab o v e  
m en tio n ed  p a ra m e te r s  w ere m easu red  3, 
5 an d  10 m in u te s  a f te r  th e  cessa tio n  o f 
p ro v o ca tio n . A  va lue  exceeding th e  in itia l 
value b y  m o re  th a n  15% was reg a rd ed  as 
a  sign  o f  b ro n c h ia l h y p e rre a c tiv ity  [15, 
18]; in  th e  c o n tro l g roup  no in c rem en t 
la rger th a n  12%  w as encountered .

T he d a ta  o f  th e  406 ch ild ren  w ere fed  to  
a V id eo to n  f t -1 0  (VT-1010) co m p u te r a n d  
ana ly sed  s ta tis t ic a lly  b y  th e  t a n d  yl 
tests.
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R e s u l t s

(i) 43 children out of the 406 partic­
ipants (11%) became asthmatic some 
time after the initial obstructive bron­
chitis episode and the time of the 
study. The diagnosis of asthma was 
based on our own data or on data 
obtained in other hospitals. In earlier 
years the diagnosis rested on clinical 
data, later, with increasing frequency, 
on skin tests, aspecific or specific air­
way provocation, etc. The male : fe­
male ratio of asthmatic children was 
1.86, in the non-asthmatic subjects 
only 1.68. Seventeen children had 
asthmatic complaints at the time of 
study, 26 of the asthmatics had been 
free from symptoms for at least one 
year and had not received any kind 
of treatment.

(ii) Bronchial hyperreactivity was 
observed in 122 children out of 363 
non-asthmatic participants (33.6%). 
The distribution of positive results 
according to the kind of provocation 
was as follows.

only acetylcholine 
(363 children) 

only histamine 
(313 children) 

both
(313 children)

87 positive 
results 

20 positive 
results 

15 positive 
results

all: 122 patients
The rate of hyperreactivity was 

identical for the two genders: 33.7% 
in boys, 33.3% in girls.

There were three pairs of twins, one 
of them uniovular. The monozygotic 
twins were concordantly negative, in 
one dizygotic pair both members ex­
hibited a positive result, while in the 
other, one was positive and one was 
negative.

(in) The number of episodes of ob­
structive bronchitis showed the fol­
lowing distribution.
one 91 children

(25%)
two or three 118 children

(33%)
more than three 154 children

(42%)

F ig . 1. R e la tio n sh ip  betw een  ra te  o f  b ro n c h ia l h y p e rre a c tiv ity  and  n u m b e r  o f  episodes 
o f  o b s tru c tiv e  b ro n ch itis . I n  th e  g ro u p  w ith  m ore  th a n  3 episodes, th e  r a te  is  sign ifi­

c a n tly  h ig h e r (p  <  0.001), n  =  363
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Figure 1 demonstrates the relation­
ship between the number of obstruc­
tive episodes and bronchial hyperre­
activity. In the group with more than 
three episodes bronchial hyperreac­
tivity was significantly more frequent, 
X2 =  49.336, p <  0.001. It is note­
worthy that even in the group with 
a single obstructive episode, one fifth 
of the patients exhibited bronchial 
hyperreactivity.

(iv) The recurrent episodes disap­

peared by the age of ten years, only 
7 children had obstructive symptoms 
accompanying respiratory infections 
beyond the seventh year of life. In 
54% the obstructive symptoms dis­
appeared by the end of the second 
year of life, in 85% by the end of the 
fourth year of life (see Figure 2). 
There was a certain relationship be­
tween the length of the period charged 
with obstructive episodes and the 
rate of bronchial hyperreactivity:

Length of period

less than more than
4 years 4 years

Bronchial hyperreactivity present 97 (31%) 25 (47%)
absent 213 (69%) 28 (53%)
all 310 53

f  =  6.114, p  <  0 .05

F ia .  2. L en g th  o f p e rio d  w ith  re c u r re n t o b s tru c tiv e  b ro n c h itis  and  ra te  o f  b ro n ch ia l 
h y p e rre a c tiv ity . In  th e  g ro u p  ex h ib itin g  recu rrences b ey o n d  th e  fo u rth  y ear o f  life th e re  
is a  s ig n ifican tly  h ig h er r a te  o f  b ro n ch ia l h y p e rre a c tiv ity  (p  <c 0.05). The con tin u o u s line  
re p re se n ts  th e  p a tie n ts  in  w h o m  th e  recu rrence  ceased  in  th e  g iven  yea r; th is  is 197 fo r 
tw o  y e a rs  and  84 fo r th re e  y e a r s  o f  age. The h e ig h t o f  co lu m n s rep resen ts th e  r a te  o f

b ro n ch ia l h y p e rre a c tiv ity

As can be seen, there was a signif­
icantly higher rate of bronchial hyper­
reactivity among children with re­
current episodes of obstructive bron­
chitis beyond the fourth year of life.

D iscu ssio n

In a considerable proportion of in­
fants affected by obstructive bronchi­
tis, asthma develops during child-
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hood. Conversely, in a proportion of 
asthmatic children the complaints 
begin before the age of two years 
[10]. The rate of asthma developing 
in subsequent years in infants with 
obstructive bronchitis has been found 
11% in our study; this is in agreement 
with published data [1, 13], although 
the length of follow-up was not uni­
form.

Bronchial hyperreactivity is a char­
acteristic feature of childhood asth­
ma; it can be demonstrated by aspecif- 
ic stimuli like provocation with cold 
air or body exercise. A similar hyper­
reactivity has been found in follow­
up studies on infants with obstructive 
bronchitis, both shortly or a long 
time after the primary disease. Scis- 
licki et al [13] found hyperreactivity 
on histamine provocation in 16% of 
42 patients, König and Godfrey dem­
onstrated hyperreactivity to exer­
cise in 18 children [6, 7]. In patients 
with recurrent obstructive bronchitis, 
87% hyperreactivity was found by 
Lenney and Milner while the patients 
were symptom-free [9]. The high

rate (33%) of hyperreactivity found 
by us among 363 non-asthmatic 
children was significantly higher than 
that found among healthy children 
by acetylcholine and/or histamine 
provocation.

Inheritance of bronchial hyperre­
activity has been suggested by König 
and Godfrey, on the basis of exercise 
provocation studies on family mem­
bers and twins of patients with ob­
structive bronchitis [8]. The number 
of twins in our material was too small 
for conclusions in this respect.

Bronchial hyperreactivity was 
found to occur at a higher rate in 
children with more than three recur­
rences of wheezy bronchitis, respec­
tively in those whose disposition per­
sisted beyond the fourth year of life. 
Such a relationship has not yet been 
investigated according to the litera­
ture available to us. Further follow­
up studies are necessary to determine 
whether this high rate of hyperreac­
tivity, exceeding 50%, predicted an 
increased risk for chronic respiratory 
disease or bronchial asthma.
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