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Insight into the relationship between early childhood
infections and subsequent development of asthma has long
been troubled by the failure to recognise the heterogeneity
of "asthma" or recurrent wheeze in childhood. In the last
decade, the concept of two or more wheezing phenotypes
of childhood asthma has evolved. At the one end of the
spectrum, there are children who develop recurrent wheeze
associated with allergy who continue to be symptomatic
beyond school age, and at the other end there are children
who wheeze early in life, mostly with viral infections, and
lose their symptoms within a few years time. The latter
were shown to be less atopic and less hyperresponsive to
bronchoconstricting stimuli [1]. Moreover, epidemiologic-
al studies have provided evidence of an inverse relation
between lower respiratory tract infections in early life and
serum immunoglobulin (Ig)E levels as a marker of allergy
in later life [2]. Genetic heterogeneity is supported by
studies suggesting that the offspring of atopic asthmatics
have a higher risk of developing recurrent wheeze than
the offspring from probands with a history of nonatopic
"wheezy bronchitis" [3]. It is therefore likely that genetic
factors interact with exogenous factors, such as lower
respiratory tract infections in early life, to produce spe-
cific wheezing phenotypes with or without atopy. The
whole spectrum of wheezing disorders is regarded as "as-
thmatic", but clearly different pathophysiological me-
chanisms are involved, based on different genetic and
environmental pathogenetic factors.

How does the article by VON MUTIUS et al. [4] appearing
in this issue of the Journal, and dealing with the relation
between early childhood infections and later asthma, fit in
with this view? The association between reported in-
fectious episodes and asthma or recurrent wheeze is
strong, with odds ratios reaching values of 7.95 for those
with at least six antibiotic courses in the first years of life.
In addition, the results confirm the existence of two
different "asthma" subgroups, as those with wheezing
after many infectious episodes were less likely to be atop-
ic or hyperresponsive and, conversely, those with less
infections were more often atopic and hyperresponsive.
Furthermore, a history of recurrent infections was as-
sociated with fewer symptoms during the preceding year,
suggesting a better prognosis for asthma associated with

infections in early life. The associations in this study were
highly significant, there was a clear relation between
numbers of infectious episodes and prevalence of asthma,
the groups studied were sufficiently large and response
rates were satisfactory. One of the plausible mechanisms
of recurrent wheeze after early childhood infections is
that the airways become damaged by the infection and
hence remain prone to excessive narrowing owing to
altered micromechanics. Interestingly, only nonasthmatic
children with high numbers of infections had lower lung
function values, suggestive of smaller calibre central and
peripheral airways, but no such association was found in
those with asthma/wheeze. This is consistent with earlier
reports showing long-term effects of early airway in-
fection on later lung function [5], but it also suggests that
geometric factors in the bronchial tree may not be that
important as a predisposing factor for recurrent wheeze.
Alternatively, function changes may well be transient and
not detectable after symptoms have subsided. An in-
teresting finding is the lack of airway hyperresponsive-
ness in the group of nonatopics with asthma/recurrent
wheeze. This suggests that airway pathology in this sub-
group differs from that in atopic asthma, or that factors
regulating airway behaviour in these nonatopics had nor-
malized by the time of the studies.

The study has the important flaw of retrospective data
collection, with the unavoidable disadvantage of recall
bias. The authors correctly point out that recall bias cannot
account for strong inverse relationships of infection and
atopy or hyperresponsiveness, and it is unlikely that such
bias would explain the findings entirely. It would, how-
ever, be important to have prospective data analysed in the
same way.

What are the implications of these findings? Firstly, it
would be extremely important to develop methodology to
separate the different asthma phenotypes in individual
cases with some confidence. To achieve this, more insight
in the pathophysiology and, ultimately, the genotype is ne-
cessary. It would be important to know more about the
structure and function of the airways, and the immuno-
logical mechanisms involved. Few studies have addressed
this issue in an "invasive" way, and indeed there is some
evidence of differences in airway inflammatory mechan-
isms between children who wheeze and are atopic, com-
pared to nonatopics who wheeze from viral infections only
[6]. It would be interesting to know whether these
phenotypes correspond with those defined in the paper by
VON MUTIUS et al. [4]. In children, noninvasive appro-
aches should be further developed to improve the insight
into the nature and presence of airway pathology. A better
understanding of the individual pathophysiology may
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help to provide proper information to children and their
parents, and to select optimal preventive and therapeutic
strategies. It would be important to take the heterogeneity
of the syndrome into account as far as possible when
planning clinical trials; it may well be that certain ther-
apeutic approaches would be effective in one, but not the
other phenotype. The presence of atopic sensitization,
airway hyperresponsiveness, positive evidence of airway
inflammation and, perhaps, matching for a history of
recurrent infection in the first years of life may serve to
define more homogeneous patient groups. Ultimately, evi-
dence-based therapeutic approaches for different sub-
groups of the asthma phenotype should become available.

Finally, there is one interesting aspect in this study that
deserves greater attention. This is the absence of a negative
relationship between early childhood infections and al-
lergic manifestations as well as atopy at school age in the
population as a whole. If any relationship was present, it
was a positive one, i.e. more hayfever and eczema in
children who had serious infections in early childhood.
Recently, there has been a great deal of discussion about
the "hygiene hypothesis" of early exposure to infections
switching the immune system away from developing al-
lergic reactions, mostly based on studies into the relations
between atopy and family size, birth order, number of older
siblings and day care use [7±11]. The study by VON

MUTIUS et al. [4] finds an inverse relationship with early
infections only in the small subgroup of asthmatics, and it
seems that the "hygiene hypothesis" must be viewed
critically on the basis of these new data. Although the
assessment of early infections was admittedly retro-
spective and indirect in this study, it is still more direct
than assumptions about exposure to infection based upon
family size, birth order, etc. As a result more weight
would be placed on studies that have looked at infections
(more) directly than proxy variables which may be as-
sociated with a whole range of other factors that may
actually explain the relationship between family size, etc.
and atopy. Two more recent publications support this.
Another study from former East Germany [12] found
more allergic manifestations and atopy in children from
small families who had been sent to day care before the
age of 1 yr than in children who had been sent to day care
after the age of 2 yrs, a finding which is seemingly in
coherence with the "hygiene hypothesis", as day care use
is known to be associated with exposure to infectious
agents [12]. However, skin prick and radioallergosorbent
test results in children from large families were similar to
those in children from small families, even in the sub-
group that went into day care later. A study from the UK
[13]; found little association between asthma and family
size, and any association present was related to the num-
ber of younger rather than older siblings. If, in the end, it
is asthma that causes more concern than atopy as such,
then this is another finding that should result in a more
careful consideration of the effect of infections early in
life on the development of asthma. Unfortunately, all

three recent studies were retrospective, and relied on
proxy variables for measuring exposure to infections
rather than on direct assessments. More definite answers
will hopefully be provided by the prospective studies that
are now being conducted throughout Europe [14].
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