
months after cessation of treatment (4). In a randomized
controlled trial of 64 children with obstructive sleep apnea, a
6-week treatment with intranasal budesonide significantly im-
proved the severity of mild obstructive sleep apnea and under-
lying adenoidal hypertrophy compared with placebo; this
effect persisted for at least 8 weeks after cessation of therapy
(5). A metaanalysis of five randomized trials including a total
of 349 patients concluded that that nasal steroids can signifi-
cantly improve nasal obstruction symptoms and reduce ade-
noid size in children with moderate to severe adenoidal
hypertrophy (6). This is the likely mechanism of the improve-
ment of sleep-disordered breathing in children who receive
intranasal steroids. I agree with Kheirandish-Gozal and Gozal,
who concluded, “These findings justify the use of topical ste-
roids as the initial therapeutic option in otherwise healthy
children with mild obstructive sleep apnea” (5).
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Plasma Proteins for Risk Prediction in Idiopathic
Pulmonary Fibrosis

To the Editor:

In response to issues raised by Drs. Ley and Collard in their ed-
itorial (1) regarding outcome prediction in idiopathic pulmonary
fibrosis (IPF), we clarify here certain aspects of our work (2).

The editorial authors repeatedly mention that we identified
“serum” biomarkers (1). Plasma is the unclotted cell-free frac-
tion of the blood; serum is obtained after blood is allowed to
clot. In our study (2), we identified biomarkers in plasma. Be-
cause plasma and serum contain different protein repertoires,
we would strongly advocate not using them interchangeably in
biomarker discovery or validation.

The editorial authors assert, “biomarker predictors were in-
consistently identified in a separate validation cohort,” but fail
to discuss the remarkable consistency of our results. Four of the
five biomarkers predicted transplant-free survival in both cohorts.
More importantly, mortality prediction by our personalized clin-
ical and molecular mortality index (PCMI) was highly consistent
between derivation and replication sets, with C-statistics for early

mortality exceeding 80% (3). Determining this consistency was
possible in this study only because we had two cohorts, unlike all
previous peripheral blood biomarker studies in IPF, or as a matter
of fact, many recently published clinical risk prediction studies
(see examples in References 3–5).

As the editorial authors point out, increased availability of
lung transplantation requires that it be addressed in IPF outcome
studies. Several data analytic methods can be applied, including
the Fine-Gray model cited by the authors, cause-specific inci-
dence models, and multistate models incorporating disease pro-
gression, lung transplantation, and mortality (6). In the case of
our study, treating lung transplant as a competing risk did not
substantially alter the results (Figure 1), highlighting the robust-
ness of PCMI.

We agree with the editorial authors that additional studies on
molecular biomarkers are needed, but we disagree on what types
of studies. Based on the impressive reproducible performance of
PCMI in predicting patient outcome at presentation in two
cohorts larger than most previously published molecular bio-
marker studies in IPF, we believe that the question of whether
blood proteins contain prognosis-relevant information is largely
resolved. Biomarker studies should now be designed to deter-
mine the utility of molecular markers in patient management
(i.e., transplant prioritization) and to determine whether changes
in biomarkers during the course of disease indicate shifts in the
patient’s risk profile.

Author disclosures are available with the text of this letter at www.atsjournals.org.
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Monitoring the Temporal Changes of Respiratory
Resistance: A Novel Test for the Management
of Asthma

To the Editor:

Modern management of asthma requires a comprehensive di-
agnostic approach and assessment of exacerbations. The former
is based on medical history, physical examination, and demon-
stration of airway instability by bronchial challenges or peak
expiratory flow (PEF) monitoring (1). Though measuring the
PEF is useful to assess the natural variability of bronchial tone,
it is effort dependent, needs cooperation by the patient, may
alter airway caliber, and requires a long period of observation
(2, 3). In addition, its sensitivity is less than that of bronchial
challenges (4) and similar to symptoms (5). Symptoms and use
of rescue drugs and PEF monitoring are used for risk predic-
tion, though they weakly correlate with each other and clinical
outcomes (6–9), and are usually applied retrospectively, thus
precluding prediction of adverse events in real life (10).

Here we provide evidence that homemonitoring of inspiratory
resistance (Rinsp) by a newly developed noninvasive technology
based on forced oscillation technique (FOT) with great sensitivity
to assess lung function (11–13) may be a reliable tool to diagnose
asthma and predict acute deterioration of airway function.

Ten nonsmokers withmild asthma and 10 healthy control sub-
jects (Table 1) had FOT measured at home for 2 minutes twice
a day for 6 consecutive months with a portable FOT device (11).
Baseline lung function was normal in the healthy subjects but
consistent with mild airflow obstruction in the subjects with
asthma, as suggested by an FEV1/slow vital capacity below
lower limits of normality and FEV1 as %predicted near normal.
The lack of significant differences in Rinsp between groups was
presumably the result of the mild peripheral airflow obstruction
in asthma, high variability of the measurement, and limited
number of subjects in the study. An intuitive user interface
provided visual and acoustic feedbacks to the subjects. Artifacts
due to glottis closure and anomalous breaths were automatically
discarded by the device’s software. The data were encrypted
and transmitted through the Internet to a central server for
storage and further analysis. For each measurement, the mean

and standard deviation of Rinsp were used to build time series
of its coefficients of variation (CVRINSP) at 2, 4, 8, 16, and 32
consecutive days. Risk predictors for acute deterioration of
airway function were estimated from the conditional proba-
bility that an increase of Rinsp greater than or equal to twice
the predicted respiratory resistance (14) occurred within the
next 4, 7, 15, or 30 days given the CVRINSP values observed in
the previous 8 days. The trial was approved by the Ethical
Committee of the S. Luigi Hospital (Orbassano, Torino,
Italy).

At all time scales (2, 4, 8, 16, and 32 d), CVRINSP was signif-
icantly larger in subjects with asthma than in healthy subjects
(P , 0.001) (Figure 1, left panel). A time window of only 4 days
provided 90% sensitivity and specificity for morning or evening
CVRINSP with respect to the diagnosis of the disease.

The occurrence of an acute deterioration of airway function
within 1 week was predicted by computing CVRINSP over a period
of only 8 days with a probability of 100% when CVRINSP was
greater than 0.44 (Figure 1, right panel), but not by the average
Rinsp.

There are several reasons for CVRINSP to be highly accurate
for both diagnosis and prediction of acute deterioration of air-
way function in asthma. First, Rinsp is the most sensitive func-
tional parameter of airway caliber (11–15) and is unaffected by
lung volume history (3). Second, our technology allows accurate
measurements of lung function over mid-tidal inspiration, thus
avoiding the artifacts of expiratory flow limitation or glottis
closure on resistance. Third, unlike the recommended analysis
of PEF (1), the variability of Rinsp in the present study was
estimated from the CV. The advantages of this approach stem
from the concept that fluctuations in biological signals often
follow power-law distributions, thus carrying more useful infor-
mation than mean values (10, 16–20). For clinical practice, it is
remarkable that a time window of only 4 days (Figure 1, left
panel) was highly sensitive and specific to distinguish subjects
with asthma from normal subjects. Nevertheless, future studies
should address the role of average Rinsp in addition to CVRINSP

for diagnostic and prognostic purposes.
Even though the number of subjects enrolled was low, the

results are encouraging andmight open new horizons in the field.
Spirometry, or indeed any other lung function tests, cannot cap-
ture the fundamental characteristic of the disease: namely, the
changes in lung function over time. Home monitoring of lung
function by FOT does so in only a few days and can be easily
and noninvasively performed by the patient. In addition, the
analysis of the fluctuations of Rinsp can be used to form powerful
risk predictors of acute deterioration of airway function and, pos-
sibly, asthma exacerbations. Even though this study was limited
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TABLE 1. MAIN ANTHROPOMETRIC AND BASELINE LUNG
FUNCTION DATA

Variables Subjects with Asthma P Value Control Subjects

Sex, M/F 7/3 0.08 3/7

Age, yr 35 6 15 0.07 47 6 11

BMI, kg$m22 25 6 4 0.37 23 6 2

FEV1, L 3.00 6 0.38 0.80 3.08 6 0.69

FEV1, %pred 87 6 11 0.01 108 6 14

FEV1/SVC, %pred 85 6 9 0.05 93 6 6

TLC, %pred 102 6 11 0.23 109 6 11

RV, %pred 109 6 34 0.86 103 6 20

Rinsp, cmH2O$s$L21 3.51 6 1.11 0.14 2.88 6 0.45

Definition of abbreviations: BMI ¼ body mass index; Rinsp ¼ inspiratory resis-

tance at 5 Hz; RV ¼ residual volume; SVC ¼ slow vital capacity; TLC ¼ total lung

capacity.

Data are mean 6 SD.
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