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Evaluation of Obstructive Pulmonary Function Impairment Risks in
Pulmonary Emphysema Detected by Low-Dose CT: Compared with
Simple Digital Radiography

Won-Jeong Lee, Ph D, Jeong-Oh Lee, M.P H,, Byung-Soon Choi, MD,, PhD,
Occupational Lung Diseases Institute, Korea Workers' Compensation & Welfare Service (KCOMWEL), Ansan, Korea

Background: Pulmonary emphysema (PE) is major cause of obstructive pulmonary function impairment (OPFI),
which is diagnosed by spirometry. PE by high resolution CT is known to be correlated with OPFI. Recently, low
dose CT (LDCT) has been increasingly used for screening interstitial lung diseases including PE. The aim of this
study was to evaluate OPFI risks of subjects with PE detected by LDCT compared with those detected by simple
digital radiography (SDR).

Methods: LDCT and spirometry were administered to 266 inorganic dust exposed retired workers, from May 30,
2007 to August 31, 2008, This study was approved by our institutional review board and informed consent was
obtained. OPFI risk was defined as less than 0.7 of forced expiratory volume in one second (FEVy)/forced vital
capacity (FVC), and relative risk (RR) of OPFI of PE was calculated by multiple logistic regression analysis.
Results: Of the 266 subjects, PE was found in 28 subjects (10.5%) by LDCT and in 11 subjects (4.1%) by SDR;
agreement was relatively low (kappa value=0.32, p<0.001)., FEV; and FEVi/FVC were significantly different
between PE and no PE groups determined by either SDR or LDCT. The differences between groups were larger
when the groups were divided by the findings of SDR, When PE was present in either LDCT or SDR assays,
the RRs of OPFI were 2.34 and 8.65, respectively.

Conclusion: LDCT showed significantly higher sensitivity than SDR for detecting PE, especially low grade PE, in
which pulmonary function is not affected. As a result, the OPFI risks in the PE group by LDCT was lower than
that in the PE group by SDR.
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Table 1, Spirometry according to subject demographics
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quﬂ q.])J-x]. 2661 ] %]
(4.19)°] HA71E 273& Bl A=k CT ] = 2813
(10,5090 3715 2738 Kol FATHR FeIFt Aol

Spirometry (%)

Variable n
FVC FEV; FEV/FVC
Age, yr <50 10 96.7+89 943+ 86 743+43
63+7.6 (45~85) 50~ <60 74 962+114 904+166 69.0+93
60~ <70 126 922+143 86.8+20.7 66.1+116
=70 56 909+14 4 875+211 641+t114
p-value 266 0.086 0.445 0.008
Dust expose duration, yr <20 138 935+146 89.9+197 68.4+108
18.6+79 (3~43) >20 128 929+122 86.4+19.0 65.1+109
p-value 266 0.744 0.140 0.016
Smoking Non 42 894+145 90.7+199 706+104
Current/Ex 224 939+132 87.7+19383 66.1+109
p-value 266 0.046 0.355 0.013
Pneumoconiosis No 85 935+130 887+216 675+t124
Yes 181 931+137 88.0+18.3 66.5+10.2
p-value 266 0.840 0.785 0.490

Data are presented as mean+SD. Statistical analysis was calculated by student t-test or one-way anova,
FVC: froced vital capacity; FEVy: forced expiratory volume in one second; SD: standard deviation,
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Table 2, Diagnostic agreement between SDR and LDCT
for PE

SDR
Method —— Total  Kappa-value
Without ~ With
LDCT  Without 234 4 238 0.32
With 21 7 28
Total 255 11 266

Data are presented as the number of subjects, Diagnosis of PE
is significant differences between SDR and LDCT using chi-
square test (p<.001),

PE: pulmonary emphysema; SDR: simple digital radiography;
LDCT: low dose computed tomography,
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Figure 1, A 57-year old
man (current smoker, 25-
year history of dust ex-
posure) with pneumocon-
iosis  (profusion=1/1) and
obstructive pulmonary fun-
ction impairment (FEVi/
FVC=60), Pulmonary em-
physema can barely be
seen on simple digital ra-
diography (A), but low
dose computed tomog-
raphy is seen definitely to
pulmonary change (B).
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Table 3, Comparison of variables related to PE and OPFI between SDR and LDCT

PE
Variable p-value
SDR (n=11) LDCT (n=28)
Age, yr 649+52 650+57 0976
Dust expose duration, yr 16.3£6.7 189+6.7 0.285*
Current/Ex-smoker, % 909 929 10007
Pneumoconiosis, % 63.6 60.7 1_OOOT
FVC, % pred 791+170 902+148 0.050*
FEV4, % pred 536+233 7824242 0.007*
FEV4/FVC, % 476+172 603+147 0.027*
OPFI, %' ' 909 750 04007
Normal (FEV1/FVC=70%) 9.1 250
Mild (OPFI & FEV;=80%) 182 321
Moderate (OPFI & 50% <FEV;<80%) 36.4 321 00387
Severe (OPFI & 30% <FEV;<50%) 182 71
Very severe (OPFI & FEV;<30%) 182 36

*Calculated by student t-test, TCalculated by fisher's exact test, T Calculated by linear by linear association, $Defined as FEV:/FVC

<70,

PE: pulmonary emphysema; SDR: simple digital radiography; LDCT: low dose computed tomography; FVC: froced vital capacity;
FEVy: forced expiratory volume in one second; OPFI: Obstructive pulmonary function impairment,

Table 4, Comparison of subject demographics and OPFl between without and with PE by SDR or LDCT

SDR LDCT
Variable

Without (n=255) With (n=11) p-value Without (n=238)  With (n=28) p-value
Age, yr 832+7.7 64.9+52 0.484* 631+78 65.0+5.7 0.130*
Dust expose duration, yr 18779 16367 0.315* 18.6+81 189+67 0.869*
Current/Ex-smoker, % 839 909 10007 832 929 02737
Pneumoconiosis, % 682 63.6 0.748" 68.9 607 0379"
OPFI, %7 545 90.9 00267 53.8 75.0 00327

*Calculated by student t-test, TCalculated by pearson chi-square test or fisher's exact test, "Defined as FEV1/FVC <70,
PE: pulmonary emphysema; SDR: simple digital radiography; LDCT: low dose computed tomography; OPFI: obstructive pulmonary

function impairment,

Sk AIN(Table 5), @<= YAE o] #H7]Fol 23t 7
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Figure 2, FEV; and FEV4/FVC were significantly different in both simple digital radiography (SDR) and low dose computed
tomography (LDCT) between groups with () and without pulmonary emphysema (PE) (L), and the differences were
larger in SDR, *p<0,05, Tp<0_01,

Table 5, Relative risks of obstructive pulmonary function impairment by PE detected by SDR or LDCT

Method Variable Beta SE Adjusted OR 95% Cl

SDR Age, =60 yr 055 028 178 0.99~3,01
Dust expose duration, =20 yr 0.61 0.25 184 1.09~83.09
Current/Ex-smoker 0.89 0.37 243 119~497
Pneumoconiosis 055 0.28 178 1.00~3.00
PE 216 1,08 8.65 105~7126

LDCT Age, =60 yr 056 028 174 1.00~3.04
Dust expose duration, =20 yr 055 0.26 173 1.03~2.89
Current/Ex-smoker 085 0.36 233 114~477
Pneumoconiosis 0.56 0.28 175 1.01~3.04
PE 0.85 047 234 0.93~5 91

Relative risks of obstructive pulmonary function impairment by PE were calculated by using multiple logistic regression after adjusting
age, dust expose duration, smoking and the presence of pneumoconiosis,

PE: pulmonary emphysema; SE: standard error; SDR: simple digital radiography; LDCT: low dose computed tomography; OR: odds
ratio; Cl: confidence interval,
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