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Rebuttal From Dr Berger et al

Kenneth I. Berger, MD, Roberta M. Goldring, MD,
Beno W. Oppenheimer, MD, New York, NY

We agree that the holy grail of pulmonary physiologists
is a test that detects early chronic airway disease. Although
Dr Enright! remains “cautiously optimistic” that forced
oscillation technique (FOT) can serve this purpose, there
are sufficient data to mitigate his caution.

Diagnosis of Early Airway Disease
Accumulating literature provides evidence for enhanced
diagnostic capabilities of FOT vs spirometry (reviews cited
in our point editorial?). Despite normal spirometry, FOT
abnormalities in those studies indicate small airway
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dysfunction based on bronchodilator responsiveness
and correlation with symptom severity, quality of life,
and response to treatment. Moreover, isolated improve-
ment in FOT metrics during treatment occurs with
simultaneous improvement in airway and alveolar
inflammation as well as with bronchial hyperreactivity
(methacholine).

Populations exposed to dust from the World Trade
Center collapse provide a unique opportunity to
address the role of FOT in detecting small airway disease
because histologic evaluation demonstrated distal penetra-
tion of inhaled particles with small airway injury.?
Our group’s large case-control study reaffirms the role
of FOT in detection of small airway disease in subjects
with normal spirometry.* The magnitude of dust exposure
was only associated with FOT abnormalities in subjects
with new-onset persistent respiratory symptoms.*
Furthermore, we demonstrated an association between
FOT abnormalities and systemic inflammation in other
exposed subjects.

FOT in Subjects With Established COPD

The Evaluation of COPD Longitudinally to Identify
Predictive Surrogate Endpoints (ECLIPSE) study suggested
that a proportion of patients with COPD and abnormal
spirometric findings may have FOT measures in the
normal range.’ This conclusion was based on prediction
equations derived from the control group. However, the
equations had poor correlation, dictating wide Cls. In
fact, the normative range used was at or above the upper
end of previously published values. A more recent large
normative dataset has demonstrated values significantly
lower than those of the ECLIPSE control group.®

Lack of correlation in the ECLIPSE study between FOT
and CT imaging airway metrics is expected because
smaller airways (<2 mm) are not visible radiographically.
Moreover, lack of correlation between FOT and focal
emphysema is not unexpected because FOT parameters
do not directly assess parenchymal destruction.’
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Normative Data

Despite the difficulty discussed by Dr Enright! for the
most recent published normative dataset, data were
successfully pooled from all institutions for parameters
that reflect distal airway function.> Moreover, for all
FOT parameters (whether derived from four or five
sites), the derived predictive equations have narrow
Cls.

Additional Considerations

FOT resistance can be referenced to the functional residual
capacity (FRC) as specific airway conductance.”s Post-
bronchodilator changes in FRC can be determined in
the absence of plethysmography by assessment of inspira-
tory capacity.” For subjects with low FRC (eg, those who
are obese), voluntary inflation to predicted FRC may
remove confounding effects of altered lung volume.”
If FOT is valid for pediatric and elderly populations,
then it must also be valid for populations that perform
spirometry without difficulty. Finally, even spirometry
technicians require specific training and supervision.?

In conclusion, we also applaud the memory of

Joe Rodarte, MD, and the role he played in the develop-
ment of the field of pulmonary physiology. Although
no test is perfect, data clearly demonstrate the enhanced
diagnostic capability of FOT, particularly in detecting
disease localized to the small airways.
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Rebuttal From Dr Enright

Paul L. Enright, MD, Tucson, AZ

Several years ago while working with Drs Berger, Goldring,
and Oppenheimer evaluating people who were exposed
to World Trade Center (WTC) dust and fumes, I found
them to be excellent pulmonary physiologists, and I
appreciate the high quality of their research using pulmo-
nary function tests, such as forced oscillometry technique
(FOT). Studies showing that an FOT index is abnormal
more often than spirometry in smokers or people exposed
to respiratory hazards in the workplace may merely mean
that the false positive rate for oscillometry is higher than
that for spirometry. An up-to-date review referenced by
Dr Berger and colleagues! regarding the diagnostic value
of FOT concluded that “it is unclear whether any of
these measures of airway resistance contribute clinically
important information to the traditional measures derived
from spirometry (FEV, FVC, and FEV /FVC).2

Obesity is very common (eg, one-half of WTC responders
were obese at their initial examination), and obesity
often causes dyspnea on exertion. A study of 100 obese
patients (37% of whom reported dyspnea) noted that
oscillometric abnormalities “were evident in essentially
all subjects, thus confounding the ability of oscillometry
to detect associated respiratory dysfunction independent
of the effects of mass loading”? Spirometry and specific
airway conductance (measured by body plethysmography)
were normal. Thus, although it is easy to identify
obesity in a patient, an abnormal FOT result in over-
weight patients may be falsely attributed to small
airways disease causing their dyspnea. Note that in
the pie charts Dr Berger and colleagues! present,

50% of the symptomatic cases had abnormal oscillom-
etry (but normal spirometry), but so did 22% of the
control subjects. This suggests that about one-half of
the abnormal oscillometry interpretations were false
positive findings.
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