ADMA in the airways occur in acute exacerbations. It will be very interesting to see what future studies
comparing the utility of biomarkers between different compartments will tell us about the role of ADMA
in asthma.
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Early-life wheeze: “the Child is father of
the Man”

To the Editor:

We applaud the recent article by HOVLAND et al. [1] from the Environment and Childhood Asthma (ECA)
study, which provides intriguing insight into the longer-term consequences of early-life wheezing.
Employing a different classification of early wheeze (recurrent bronchial obstruction (RBO)) to previous
studies, including our own Isle of Wight Birth Cohort (IOWBC), their findings suggest that a not-
insubstantial proportion of such disease is associated with wheezing at the end of childhood. We note their
comparison of findings with those reported from the 10-year follow-up of our IOWBC, highlighting both
similarities and differences between the two studies. They also query what a later follow-up of the IOWBC
would show in relation to young adult outcome of early-life wheezing. The ECA report followed up patients
at 16 years of age, whereas the corresponding follow-up of our cohort was at 18 years. Using data from that
follow-up, we can both corroborate the findings of HOvLAND et al. [1] and shed further light on their
understanding by returning to our earlier classification of wheeze phenotypes in the first decade of life.

HOVLAND et al. [1] used a very stringent definition of “early life” confined to wheezing events in the first
2years of life. By contrast, the IOWBC papers they compare their findings against use a broader definition
of “early life” encompassing the first 4 years of life [2, 3]. Interest is growing in the influence of early life as a
period of vulnerability for disease development and an argument could be made that the approach of
HOVLAND et al. [1] better captures that period. With a wider timespan, we previously found prevalence for
early life (in the first 4 years) wheezing of 40% at 10 years in our cohort [2]. We also showed that 37% of
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such early-life wheezing was still evident at 10 years as a persistent wheeze phenotype [4] associated with
greater airflow limitation, bronchial hyperresponsiveness (BHR), morbidity [2] and risk of asthma death
[5]. The remainder of the early-life wheezers were defined as early transient wheeze. If we retain a definition
of 4 years for early life (rather than 2 years as in the ECA) and designate wheezing (rather than asthma) in
that period as RBO, how do RBO outcomes at 18 years in the IOWBC compare to the ECA outcomes at
16 years?

In the IOWBGC, 32.2% of patients with RBO had current wheeze (in the past 12 months) at 18 years, which is
less than that reported for the ECA at 16 years, when wheeze-based interpretation was used in that study.
However, in the IOWBC, 28.8% of those with RBO had current asthma (definition) at 18 years, which
parallels the ECA findings at 16years. In our study, comparing 18-year-old current wheezers with and
without a history of RBO, those with RBO had significantly higher prevalence of current asthma (83.0%
versus 69.1%, p=0.019; OR 2.18, 95% CI 1.13—4.23) and current smoking status (42.3% versus 26.9%,
p=0.020; OR 1.99, 95% CI 1.11-3.58). RBO subjects also had significantly lower forced expiratory volume
in 1s/forced vital capacity ratio (0.83 versus 0.86, p=0.02). The groups did not differ by sex, atopic status,
allergic comorbidity, BHR or exhaled nitric oxide fraction (FeNO). These findings broadly agree with the
ECA, where the RBO asthma group showed significant airflow obstruction and increased BHR at 16 years.
Comparing nonwheezers at 18years in the IOWBC, those subjects with a history of RBO differed
significantly from those without RBO only with respect to female sex (fewer females in the RBO group:
38.9% versus 51.4%, p=0.002; OR 0.60, 95% CI 0.44-0.83). This may reflect trends for remission of male-
predominant early wheeze by young adulthood [6]. They did not differ in terms of lung function at 18 years,
which contrasts with the ECA, where lower lung function and higher BHR was found in their RBO
remission group at 16 years. At the 10-year follow-up of the IOWBC, we did not find major impairment of
lung function in our early transient wheezers, although they did have significantly lower peak expiratory
flow in comparison to nonwheezers [2]. Other cohorts have suggested lung function impairments among
early transient wheezers more in keeping with the magnitude shown in the ECA [7]. Whether these cohort
differences arise from population-related factors is open to speculation.

To further our understanding of these findings we reverted to our prior classification of early-life wheezing
as either persistent or early transient wheeze (table 1). Assessing current wheezers at 18 years of age in the
IOWBC, 40.2% were nonwheezers in the first decade of life, 38.3% early persistent wheezers and 21.5%
early transient wheezers. Prevalence of current wheeze, current asthma, atopy and current smoking at
18 years were significantly elevated in those with persistent wheeze in the first decade of life. They also had
significant airflow obstruction along with increased BHR and FeNO at 18 years. Thus, in over half of cases,
early persistent wheeze in the first 10 years appeared to track through adolescence and lead into a significant
young adult disease state. This indicates strong homology of our early persistent wheezers with the RBO
asthma group outlined in the ECA. Indeed, early persistent wheeze comprised 64% of RBO wheeze at

TABLE 1 18-year outcomes of early-life wheeze phenotypes in the Isle of Wight Birth Cohort

Wheeze ever at 18 years
Current wheeze at 18 years
Asthma ever at 18 years
Current asthma at 18 years
Atopy at 18 years

Current smoker at 18 years
FEV1 at 18 years L

FVC at 18 years L
FEV1/FVC at 18 years
FEF25-75% at 18 years L-s™
DRS BHR at 18 years
log,oFeNO at 18 years ppb

Nonwheeze Early transient wheeze Early persistent wheeze
132/567 (23.3) 83/197 (42.1) 94/111 (84.7)***
67/573 (11.7) 36/200 (18.0)% 64/111 (57.7)***
60/566 (10.6) 48/198 (24.2) 96/110 (87.3)***
37/564 (6.6) 24/196 (12.2)° 64/110 (58.2)***
154/416 (37.0) 47/136 (34.6) 49779 (62.0)***
136/566 (24.0) 48/195 (24.6) 48/108 (44.4)***
4.0440.04 4.04+0.07 3.82+0.08"
4.58+0.05 4.64+0.08 4.67+0.71%F**
0.88+0.00 0.88+0.01 0.8240.01***
4.55+0.05 4.53+0.10 3.87+0.14%**
1.07+0.02 1.07+0.02 1.31+0.05%**
1.25+0.02 1.23+0.03 1.53+0.06%**

Data are presented as n/N (%) or mean +st. Current asthma at 18years includes those who have “ever had asthma’ and either “wheezing in the
last 12months” or “asthma treatment in the last 12months”. Atopy at 18years includes those with a positive skin test (>3 mm wheal) to at least
one allergen at 18years. Dose-response (DRS) bronchial hyperresponsiveness (BHR) refers to a continuous dose-response measure of bronchial
BHR expressed as log;o(DRS+10); higher values infer greater BHR. Nonwheeze was used as the reference group for comparison. FEV;: forced
expiratory volume in 1s; FVC: forced vital capacity; FEF25-75%: forced expiratory flow at 25-75% of FVC; FeNO: exhaled nitric oxide fraction.
#. p=0.024; 7: p=0.012; *: p=0.031; ***: p<0.001.
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18 years in the IOWBC. Early transient wheezers appeared to have outgrown their disease at 10 years in the
IOWBC. They constituted the vast majority (77.7%) of RBO remission at 18 years in the IOWBC. However,
at 18 years, almost one fifth of early transient wheezers manifested current wheeze. Furthermore, at 18 years
of age, when compared to nonwheezers in early life, they showed elevated prevalence of current wheeze and
asthma but no reduction in lung function, and comparable BHR and atopy at that age. Why do some early
transient wheezers still express symptoms but no lung function abnormality at 18years? We recently
demonstrated presence of a smoking associated bronchitis at 18 years (undiagnosed wheeze) which showed
few hallmarks of asthma in the IOWBC [8]. While that might be a plausible explanation, the early transient
wheezers in our study did not actually show elevated smoking prevalence at 18 years of age. Could they be
manifesting virus-associated wheeze at 18 years as an alternative explanation? A clearer understanding of
what leads to relapse of early transient wheeze is needed and that would be a fruitful area for future research
to assess.

In conclusion, while using different methodological approaches based on asthma and wheeze plus different
timespans for early life-wheezing, both the ECA and IOWBC studies appear to indicate a broadly similar
message. This is that a substantial proportion of early-life asthma or wheeze is associated with respiratory
disease in adolescence or young adulthood. Our further findings suggest that a considerable proportion of
RBO asthma in young adulthood is drawn from the early persistent wheeze phenotype, which is potentially
identifiable at an early stage [4, 9, 10]. Such individuals appear to have more significant airway disease at
18 years of age. Our findings indicate that the majority of early-life wheezers who lose their disease do so
between the ages of 4 and 10years. However, they indicate a relapsing nature in almost a fifth of early
transient wheeze by early adulthood; in other words, “it doesn’t all go away”. Finally, if an individual does
not manifest wheeze in the first 4 years of life, the likelihood of young adult wheeze appears very low.
Therefore, as with many things in life, these studies suggest that when it comes to airway disease, the child
may indeed be “father of the Man” [11].
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