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Lung sounds can be used as an indicator for assessing severity of chronic obstructive

pulmonary disease at the initial diagnosis
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Abstract: Objective To assess the value of pulmonary auscultation for evaluating the severity of chronic obstructive
pulmonary disease (COPD) at the initial diagnosis. Methods The patients with newly diagnosed COPD in our hospital
between May, 2016 and May, 2019 were enrolled in this study. According to the findings of pulmonary auscultation, the lung
sounds were classified into 5 groups: normal breathing sounds, weakened breathing sounds, weakened breathing sounds with
wheezing, obviously weakened breathing sounds, and obviously weakened breathing sounds with wheezing. The pulmonary
function of the patients was graded according to GOLD guidelines, and the differential diagnosis of COPD from asthmatic
asthma COPD overlap (ACO) was made based on the GOLD guidelines and the European Respiratory Criteria. Results A total
of 1046 newly diagnosed COPD patients were enrolled, including 949 male and 97 female patients with a mean age of 62.6+
8.71. According to the GOLD criteria, 88.1% of the patients were identified to have moderate or above COPD, 50.0% to have
severe or above COPD; a further diagnosis of ACO was made in 347 (33.2% ) of the patients. ANOVA analysis showed
significant differences in disease course, FEV1, FEV1%, FEV1/FVC, FVC, FVC% and mMRC among the 5 auscultation groups
(P<0.001), but FENO did not differ significantly among them (P=0.097). The percentage of patients with wheezing in
auscultation was significantly greater in ACO group than in COPD group (P<0.001). Spearman correlation analysis showed
that lung sounds was significantly correlated with disease severity, FEV1, FEV1%, FVC and FVC% of the patients (P<0.001);
Multiple linear regression analysis showed that a longer disease course, a history of smoking and lung sounds were all
associated with poorer lung functions and a greater disease severity. Conclusion Lung sounds can be used as an indicator for
assessing the severity of COPD at the initial diagnosis.

Keywords: chronic obstructive pulmonary disease; pulmonary auscultation; lung sounds; severity; asthma chronic obstructive
pulmonary disease overlap
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Tab.1 Demographic characteristics and clinical data of patients with COPD and ACO

Index COPD (n=699) ACO (n=347) Total (1046)
Male (%) 665 (95.1%) 284 (81.8%) 949 (90.7%)
Age (year) 63.2+8.56 61.4+8.88 62.6+8.71
Disease course (year) 3(0.5,6) 3.0(1,9) 3(1,6)
Smoking history (pack-years) 39 (28,50) 30 (1.8, 40) 30 (20, 45)
FENO (ppb) 17 (11, 23) 34 (21, 55) 20 (13, 32)
FEVI (L) 1.39+0.67 1.35+0.61 1.38+0.65
FVC (L) 2.84+0.85 2.81+0.85 2.83+0.85
FEVI/FVC (%) 47.5+13.1 47.3+11.7 47.5+12.6
FEV1% (%) 51.7+21.4 51.9£18.7 51.8420.5
FVC% (%) 83.5+19.9 86.0+17.8 84.4+19.2
Mild (GOLD I) 85 39 124
Moderate (GOLD 1) 270 129 399
Severe (GOLD I1I) 226 140 366
Very severe (GOLD IV) 118 39 157
=Moderate 614 (87.8%) 308 (88.8%) 922 (88.1%)
=Severe 344 (49.2%) 179 (51.6%) 523 (50.0%)
BDT (+) 208 (29.8%) 217 (62.5%) 425 (40.6%)

ACO: Asthma chronic obstructive pulmonary disease overlap; FENO: Fractional exhaled nitric oxide; FEV1: Forced
expiratory volume in one second; FVC: Forced vital capacity; GOLD: Global Initiative for Chronic Obstructive Lung

Disease; BDT: Bronchodilation test.
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Tab.2 Comparison of pulmonary function among the 5 groups with different lung sounds

Lung sounds

PO Nomal  Weakenea  eskened& - Apparent - Apparentweakened
Number 121 251 240 223 211

FEV1 (L) 2.06+0.66 1.65+0.59 1.324+0.58 1.10+£0.47 1.05+0.40 <0.001
FEV1% (%) 73.4+18.5 60.9+18.2 52.8+19.6 41.6+16.1 41.0+13.8 <0.001
FEVI/FVC (%) 58.4+10.2 52.1+11.6 48.5+11.9 42.1+12.0 42,349 95 <0.001
FVC (L) 3.48+0.86 3.13+0.76 2.67+0.82 2.60+0.73 2.49+0.69 <0.001
FVC% (%) 99 4+18.2 91.5+17.3 84.7+19.5 77.6£18.6 76.3+18.3 <0.001
FENO (ppb) 20 (14,32) 23 (15,37) 18 (12,30) 20 (12,29) 20 (13,36) =0.097
mMRC 1(0,1) 1(1,2) 1(1,2) 2(1,2) 1(1,2) <0.001
Disease course (year) 1(0.16,3.75)  2(0.35,4.5) 3(1,5.5) 3.5(2,10) 4(2,10) <0.001

mMRC: Modified Medical Research Council.
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Tab.3 Lung sounds analysis based on gender, disease course, age and diagnosis (COPD or ACO)

Lung sounds

Norma Weenes el L B i
Gender (n)
Male 110 (11.6%) 238 (25.1%) 204 (21.5%) 208 (21.9%) 189 (19.9%) 0.003
Female 11 (11.3%) 13 (13.4%) 36 (37.1%) 15 (15.5%) 22 (22.7%)
Diagnosis ()
COPD 93 (13.3%) 185 (26.5%) 152 (21.7%) 158 (22.6%) 111 (15.9%) <0.001
ACO 28 (8.1%) 66 (19.0%) 88 (25.4%) 65 (18.7%) 100 (28.8%)
Disease course (year)
<1 56 (21.8%) 84 (32.7%) 57 (22.2%) 26 (10.1%) 34 (13.2%) <0.001
=1 65 (8.2%) 167 (21.2%) 183 (23.2%) 197 (25.0%) 177 (22.4%)
Age (years)
<50 17 (18.1%) 21 (22.3%) 17 (18.1%) 13 (13.8%) 26 (27.7%) 0.001
50-60 46 (14.6%) 82 (26.0%) 66 (21.0%) 69 (21.9%) 52 (16.5%)
60-70 49 (11.1%) 106 (24.1%) 102 (23.2%) 100 (22.7%) 83 (18.9%)
>70 9 (4.6%) 42 (21.3%) 55 (27.9%) 41 (20.8%) 50 (25.4%)

2% 5 F A (P<0.001) , Spearman 56 %% 0.48,,
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Tab.4 Factors affecting FEV1% of the patients
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RGN FEV 1 %JC 2 5200 (P>0.05) , W HRFE L, e
JfiE X FEV1 %A 85200 (P<0.05,7%4)

Parameter Regression coefficient SE t P

Constant 79.988 6.297 12.739 <0.001
Gender -2.675 2.470 -1.083 0.279
Age -0.023 0.085 -0.272 0.785
Smoking history (pack-years) -0.039 0.019 -2.056 0.040
COPD or ACO 3.006 1.862 1.615 0.107
Disease course -0.429 0.109 -3.932 <0.001
FENO 0.018 0.036 0.496 0.620
Lung sounds -8.000 0.565 -14.164 <0.001
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