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1980s, pneumotachometers, electronic flow transducers, and computer circuits allowed
for the development of hand-held spirc  :ters that would record flow-volume loops in

addition to volume-time curves.

The development of spi itry allowed researchers to accurately measure the
amount of air  a subject’s lungs 1d how fast that person could exhale the air. However,
it is obvious that normative values are essential since a tall person will have larger lungs
(and exhaled air) than a small person. Numerous spirometry studies have assessed the
normal values for FEV1, FVC, and other lung measurements. It has been clearly
demonstrated that there are differences based upon one’s age,1 ght, weight, gender, and
ethnic origin. As one ages, there is a reduction in lung elasticity and function and thus
predicted normal value FEV1 declines with age. Increased weight also will affect PFT
values. In regards to gender, it] ; been shown that women have slightly smaller chest
volume than men of the same age, height, weight, and ethnic origin. The etiology of the
ethnic differences are unclear but are likely related to the three-dimensional shape, size of

lung, and the trunk/height ratio.

Previous investigators have established nom ' ues and developed prediction
formula for FEV1 and FVC values in ~ : different groups based on age, height, weight,
gender, and ethnicity. Generally, the predictive rmulae are based upon non-smoking
normal individuals although large-s le«  from other research studies is available on
smoke¢ as well [42]. The major respiratory medi sciations [ - sed position

papersonthe' ‘ationinth¢ rmal populat |, refi ice values, and the
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asthma. In this study of patients seen tertiary c:  centre, who meet ATS spirometric

criteria, we examine bronchodilator responses in reference to clinical diagnosis.
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1.9 Research Question

To evaluate the utility of the ATS post-bronchodilator criteria of airway
hyperresponsiveness (12% improvem  in FEV1 and 200 cc volume) versus expert

clinical diagnosis of astt 1.
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3.0 RESULTS:

3.1 Characteristics of the St = —

Of the 310 adult respiratory clinic patients included in this study, 168 (54.2%)
were male, and the remaining 142, female. The mean age of this population was 63.2

years (range: 22-89).

. u€ clinical diagnoses _ ed in this population as e :ted from the
respiratory clinic medical record, e div’ " d into four general categories: asthma,
COPD, bronchiectasis, and ‘other’ (F* 1re 3.1.1.). The ‘other’ ca 3 _ included
interstitial pulmonary fibrosis, obstructive sleep apnea, non-specific cough, non-specifi
dyspnea, pleural disease, sinusd  * s, cardiac dis e, vasculitis, and bronchiolitis
obliterans organizing pneumon  The representation of these di- —ostic categories
within the population is outlined in Table 3.1.1.  sthmatics made up the majority with

169/310 patients (54.5%).
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3.2 Comparison of PFT parameters betwn diagnostic groups.

Comparison of percentage improvement in these variables between these four
diagnostic categories revealed significant differences between oups. For percentage
improvement in FEV1 no s____ficant differenc  were observed between the four
diagnostic groups by ANOVA. Forpe 1 e prov entinFVC, differences were
observed between the asthmatic group 1d the ‘other’ —oup (p = 0.035). No significant
differences in FVC were obser 1 between the asthmatic group in comparison to the
COPD or bronchiectasis groups. Comparison of percentage improvement in FEF 25-75%
revealed significant differences t tl asthmatic group and both the COPD and

‘other’ groups (p = 0.002, p=0.004). M 1 plots are illustrated in F* re 3.2.1.
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Figure 3.2.1a.
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Figure 3.2.1b.
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probability as the test variable. The area under the curve was calculated to be 0.709, with

95% CI of 0.631 and 0.788 (p < 0.001).

Figure 3.6.1.: ROC curve for predictive model in male subpopulation
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1. No statistically significant differenceinn n  centage improvement in FEV 1 post-

bronchodilator was observed between asthmatic patients and the non-asthmatic patients.

2. Patients meeting* ' FEV1 1d FVC ATS criteria nsist  of essentially equal

numbers of asthmatics and non-asthmatics.

3. Significant differences in baseli spirc ‘tric« a‘' ‘e evident between male
asthmatics versus non-asthmatics  d also between female asthmatics versus non-
asthmatics. However, no persister  of significant post-bronchodilator changes were
evident for either group. Thus, use of the ATS criteria for post-bronchodilator

improvement is unhelpful in distinguishing asthma in this patient population.
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Appendix A:

ATS Criteria for a Significant Post-bronchodilator Response in | .. /1 (or FCV)

A significant impro' nent is considered an increase in post-bronchodilator FEV 1 of 200

milliliters and 12% improvement fromt :line FEVI.

Reference:

American Thoracic Society. S 1 dization of spirometry. 1994 update. Am J Respir

Cnit Care Med 1995;152:1107-36.
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Appendix B:  ata Collection Form

Patient Study Number

Age Gender Heig == We it ~ Calculated BMI

Referring Physician

Consulting Respirologist

Date seen in clinic

Clinical Diagnosis

Date of PFTs L

Baseline FEV1 Baseline FVC Baselii FEF25-75
Post-BD FEV1 Post-BD. .C__ Post-BD FEF25-75_
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