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No significant relationship between exhaled
nitric oxide and body mass index in people
with asthma

To the Editor:
In a Letter to the Editor in February 2005, de Winter-de

Groot et al1 hypothesized that obesity might upregulate
pulmonary inflammatory mechanisms. They showed
that, in healthy normal and overweight subjects, exhaled
nitric oxide (eNO) was positively associated with body
mass index (BMI) and concluded that eNO could be a
systemic inflammation link between asthma and obesity.
Although some of the subjects were overweight, none of
the subjects was classified as obese with a BMI greater
than 30,2 and none of the subjects had asthma.

We have also been investigating the relationship among
obesity, inflammation, and asthma. In our study, we
examined 25 (7 male, 18 female) healthy subjects (BMI,
18.5-35.7; mean, 25.3) and 56 (18 male, 38 female)
subjects with mild to moderate asthma and not in an
exacerbation (BMI, 19.4-41.7;mean, 28.7). eNO in fasting
subjects was measured offline with Sievers Nitric Oxide
Analyzer (NOA 280i; Ionics Instrument Business Group,
Boulder, Colo) according to American Thoracic Society
Guidelines. Methacholine challenge testing was used to
identify subjects with or without asthma.

Similar to the authors’ results, our data show that
BMI was positively associated with eNO (linear regres-
sion coefficient, 1.49 ppb/kg/m2; 95% CI, 1.45-1.83;
P = .0002) in healthy lean and obese individuals (Fig 1).
In contrast with the healthy controls, there was no sig-
nificant relationship between eNO and BMI in people
with asthma (Fig 2; P = .2884). Adjustment for FEV1,
age, and sex did not significantly change the association.

Exhaled nitric oxide values (means6 SEMs) were sig-
nificantly higher (P = .0007) in the asthma group (37.86
2.6 ppb) compared with healthy controls (23.66 1.9 ppb),
which is consistent with other reports.3-5 There were no
significant relationships between lung function tests
(FEV1/FVC or FEV1 % predicted) and either eNO or
BMI in patients with asthma or healthy subjects.

We analyzed levels of serum leptin, a hormone associ-
ated with obesity and systemic inflammation, and found
that leptin was highly correlated (P = .0001) with BMI
in both the healthy control and asthma groups. However,
although eNOwas positively related to serum leptin levels
in healthy subjects (P = .0027), there was no significant
association in subjects with asthma (P = .4601).

We cannot rule out the possibility that increased eNO
in obese healthy controls may predispose these individuals
to developing asthma. However, our data show that in
people with established asthma, there is no relationship
between obesity and already elevated levels of eNO. In
people with asthma, the higher background inflammation
may mask the modest degree of inflammation associated
with obesity. Thus, responses from healthy subjects can-
not be extrapolated to describe inflammatory processes
that occur in the lungs of men and women with asthma.
Factors associated with obesity and systemic inflamma-
tion are only a part of the cascade of events that influence
bronchial hyperresponsiveness and asthma symptoms.
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FIG 1. Association between BMI and eNO level in 25 healthy men

and women.

FIG 2. Association between BMI and eNO level in 56 men and

women with asthma.
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Reply

To the Editor:
Kazaks et al1 describe an interesting independent data

set confirming the association between levels of exhaled
nitric oxide (eNO) and body mass index (BMI) in healthy
adults as we reported in the Journal.2 Recently, Buchvald
et al3 added further support for such an association in
healthy children between 4 and 17 years of age. In their
study eNO levels were significantly related to height and
weight.

Another important finding of Kazaks et al1 is the
significant association between serum leptin levels and
eNO in healthy controls. Leptin is the protein of the
putative obesity gene and has been shown to upregulate
the inflammatory immune response.4

In a group of patients with asthma, the authors descri-
bed considerably higher levels of eNO, but no associa-
tion between BMI and eNO levels was observed. In
patients with asthma, eNO levels are highly variable and
are strongly influenced by anti-inflammatory therapy.5

Kazaks et al1 do not describe the therapy regimen in their
patients, but obviously the variability in eNO levels in
patients with asthma surpasses the obesity-related effects.

Up to now, combined data from the literature have
shown an epidemiological association between asthma
and obesity and an association among obesity, leptin, and
eNO. It remains to be established whether this is a result
of common (genetic or inflammatory) pathways or causal
relationships. The striking effect of both emerging entities
on current medical health care systems justifies further
unraveling of these intriguing pathogenetic pathways.
Perhaps diseases like cystic fibrosis, combining poor
nutritional state with low eNO levels, can offer helpful
clues. For these reasons, we believe that the observations
of Kazaks et al1 in patients with prevalent asthma do not
preclude the possibility that the association between
BMI and eNO plays a role in the incidence of asthma.
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Atopic characteristics of children with
recurrent wheezing at high risk for
development of childhood asthma

To the Editor:
The investigators of the Prevention of Early Asthma

in Kids (PEAK) Trial are providing a valuable study of
importance to physicians and families.1 The recent publi-
cation of the atopic characteristics of the children enrolled
in the study provides important insights.1

However, we were concerned with some discrepancies
of subject enrollment and statements of asthma status. We
noted several inconsistencies.

In the Methods, the authors state that they will ‘‘focus
on API [Asthma Predictive Index] major criteria revealed
in the Tucson Children’s Respiratory study cohort in this
analysis;’’ but in the Results, they state, ‘‘Of the 244
participants, 90.3% met the mAPI [Modified Asthma
Predictive Index] criteria.’’ Furthermore, the authors state
in the Discussion, ‘‘In this analysis we examined a young
group of children with frequent wheezing and at least one
of the 2 major criteria of the API.’’ Could the authors
clarify which API criteria are being used, the mAPI or
the original API?

In the Methods, the authors state, ‘‘Children 2 and 3
years of age with frequent intermittent wheezing at high
risk of persistent asthma but without persistent symptoms
were identified by meeting the criteria for a positive mAPI
result.’’ However, in the Discussion, they state, ‘‘PEAK,
therefore has the potential to examine the atopic and
asthmatic characteristics of a high-risk cohort with fre-
quent intermittent wheezing episodes who are likely to
have persistent asthma.’’ If they were at risk for asthma
but without persistent symptoms, why state that they are
likely to have persistent asthma?

The same phrase in the introduction, ‘‘Children 2 and
3 years of age with frequent intermittent wheezing at high
risk of persistent asthma but without persistent symp-
toms,’’ contrasts with a statement made in the Results:
‘‘with an age of physician diagnosis of asthma of 16.0 1

9.9 months in 86% of participants who had received this
diagnosis.’’ Are they at risk for asthma, or do they already
have asthma?
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