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identified a sound relationship between spirometry 
and In-Check DIAL® device measurements of PIFR in 
ambulatory patients with COPD. Additionally, we were 
able to identify distinct threshold values, according to 
gender and height, which correspond with suboptimal 

PIFR values. Clinicians lacking easy access to an In-
Check DIAL® device may use FIF max measurements 
obtained from spirometry to determine a given 
patient’s ability to adequately use a DPI and consider 
prescribing a flow independent delivery device. 

Our study has several limitations with one 
being that this was a single center, cross-sectional, 
exploratory study of ambulatory patients with COPD 
with an observed 20% prevalence of suboptimal PIFR 
measurements. However, other investigators have 
reported similar prevalence.5,17,18,20,21 Another 
limitation involved assessment of PIFR performance 
solely against a simulated internal resistance of 
the Diskus and did not assess PIFR performance 
of other DPI devices. Reports reveal that other DPI 
devices, such as Turbuhaler and Handihaler, have a 
higher internal resistance than the Diskus, thus the 
prevalence of a suboptimal PIFR, defined as < 60 L/
min, may be greater with other DPI devices. However, 
the Diskus is a frequently used delivery device and the 
results of this study are applicable to a wide number 
of patients prescribed this device. Another study 
limitation involves our selection of a suboptimal 
PIFR measurement of less than 60 L/min. While the 
respirable fraction of an inhaled drug is greater with 
higher inspiratory flow rates, a PIFR > 30 L/min has 
been reported as the minimal flow rate to provide a 
clinical effect14,25 and the effect of a PIFR between 
30 and 60 L/min is not clear. Our use of an optimal 
PIFR of > 60 L/min was based on previous clinical 
reports.5,7,8,15,19,20

In summary, 1 in 5 stable, ambulatory patients 
with COPD had suboptimal PIFR. Suboptimal PIFR 
measurements were identified more frequently in 
females, short stature individuals and those with air 
trapping. Spirometry determined values of FIF max 
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corresponded with PIFR measurements according to 
gender and height. Spirometry allows identification 
of patients with a decreased FIF max based on gender 
and height that can be used as a physiologic threshold 
value for future interventional studies.
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