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[ Abstract )

respiratory tract, and lung function is necessary for the diagnosis of COPD. However, conventional pulmonary function meters are

Background Chronic obstructive pulmonary disease ( COPD ) is a common chronic disease of the

not suitable for a large number of physical examinations in the community. In recent years, it is recommended to use spirometry for
COPD screening and management both at home and abroad. However, there is still a lack of relevant data on its consistency and
effectiveness with conventional lung function. Objective To explore the value of handheld COPD-6 spirometry for early COPD
detection in high risk elderly population in community. Methods From January 2018 to December 2019 at Dongshan Community
Health Service Center, Jiangning District, Nanjing City, a free physical examination was performed on the elder population over
60 years who had high risk factors of COPD. Handheld COPD-6 spirometry was performed pre— and post—bronchodilator, the
forced expiratory volume in one second (FEV,) , the forced expiratory volume in one second as a percentage of the predicted
value (FEV %prep) , the forced expiratory volume in six second (FEV,) , the percentage of forced expiratory volume
in six second to the predicted value (FEV(%prep ) , and the value of FEV,/FEV, were evaluated and recorded. With FEV,
/FEV¢<80% as the initial screening positive pre—bronchodilator, retests were performed both with handheld COPD-6 spirometry
and confirmatory spirometry after inhaling bronchodilator. Using FEV /Forced vital capacity ( FVC) <70% as the gold standard
by confirmatory spirometry, receiver—operator characteristic ( ROC ) curve analysis was used to obtain the best diagnostic
threshold of FEV /FEV,. Sensitivity, specificity, positive predictive value, and negative predictive value were used to evaluate
the diagnostic value of the handheld COPD-6 spirometer. Results Out of the 382 participants, COPD was confirmed in 75
according to FEV ,/FVC<70% post—bronchodilator. There was no statistically significant difference between FEV %pred pre— and
post—bronchodilator by handheld COPD-6 spirometry (t=-0.971, P=0.703) ; There was no statistically significant difference
among FEV,%pred in two tests (1=-2.352, -1.429; P=0.396, 0.058) . The FEV,%pred detected by handheld COPD-6
spirometry post—bronchodilation was positively correlated with confirmatory spirometry (r=0.969, P<0.05) . Compared with
FVC%pred and FEV %pred post-bronchodilation, the difference was statistically significant (7=-3.170, P=0.005) ; and the
FEV¢%pred was positively correlated with the FVC%pred (r=0.653, P<0.05) . There was no statistically significant difference
between FEV /FEV, and FEV /FVC post-bronchodilation (#=1.735, P=0.084) ; and there was substantial agreement between
the two diagnostic (r=0.871, P<0.05) . The FEV /FEV, cut—off with the greatest sum of sensitivity and specificity was 71% pre—
bronchodilator, the sensitivity, specificity, positive and negative predictive values were 80.0%, 79.2%, 90.6% and 48.5%
respectively. The greatest sum of sensitivity and specificity was 75% post—bronchodilator, the sensitivity, specificity, positive
and negative predictive values were 80.0%, 98.8%, 98.4% and 58.3% respectively. Conclusion It is feasible to use FEV,
/FEV, as an indicator to screen COPD patients in elderly high-risk populations. It is recommended to use FEV /FEV,<71% bhefore
bronchodilation and FEV ,/FEV<75% after diastole as the screening criteria.

[ Key words]  Chronic obstructive pulmonary disease; Handheld COPD-6 spirometry; Forced expiratory volume in

one second; Forced expiratory volume in six second; Forced vital capacity; Diagnostic value; Sensitivity; Specificity
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Table 1 Baseline characteristics of the overall subjects and COPD patients

Bzt SRR A% (n=382)  COPD B (n=75)

PEHI

% 363 (95.0) 64 (853)

‘e 19 (5.0) 11 (14.7)
F (%)

60~70 290 (75.9) 52 (69.3)

>70~80 81 (21.2) 17 (22.7)

>80 11 (29) 6 (8.0)
WA 346 (90.6) 56 (74.7)
WEIHFEE (432

<400 105 (27.5) 17 (22.7)

400~<800 157 (41.1) 15 (20.0)

= 800 84 (22.0) 24 (32.0)
HAesfa ez

Eﬁgﬁgﬁﬁﬁ@ 76 (19.9) 28 (373)

%ED‘ LES 59 (15.4) 12 (16.0)

WPl 2% fih o2 12 (3.1) 6 (8.0)
GOLD 432

1% - 7(9.3)

24 - 42 (56.0)

39 - 21 (28.0)

49% - 5(6.7)
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Figure 1 Correlation analysis between Piko—6 portable device testing
FEV %pred and routine pulmonary function testing FEV ,%pred in patients

with positive initial screening after bronchodilation
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Figure 2 Correlation analysis of FEV %pred detected by Piko—6 portable
device and routine lung function test FVC%pred in patients with positive

initial screening after bronchodilation
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Table 2 Routine pulmonary function and Piko—6 portable device tested

positive for FEV %pred, FEV %pred, FVC%pred and their ratios before

and after bronchodilation
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Figure 3 Correlation analysis between FEV ,/FEV( and routine lung
function testing by Piko—6 portable device after bronchodilation in patients

with positive initial screening
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Figure 4 ROC curve of COPD screened by Piko—6 portable device
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