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The Difference of Interpretations of Cardiopulmonary Exercise Testing
According to Interpretative Algorithms and Exercise Methods

Jae Min Park, M.D., Sung Kyu Kim, M.D.*

Department of Internal Medicine, College of Medicine, Pochon CHA University, Korea
Department of Internal medicine, The Institute of the Chest Diseases,
Yonsei University College of Medicine, Seoul, Korea *

Background : Recently, cardiopulmonary exercise testing (CPX) has become a popular diagnostic method for
differentiating the main cause of exertional dyspnea or exercise limitation. We evaluated the difference in the
CPX results according to interpretative algorithms and the methods of exercise in Korea.

Method : Sixty-six patients with chronic lung disease and 48 adults with dyspneic symptoms, but with no ab-
normalities in a spirometry performed symptom limited CPX, were included in this study. The results were in-
terpreted using both Wasserman's (WA) and Eschenbacher’s algorithm (EA), and a comparison between both
algorithms was made. Thirty-three healthy medical students performed the CPX with a cycle ergometer and
treadmill. The results were interpreted with EA and the concurrence in interpretations was evaluated accord-
ing to the methods of exercise.

Results : 1. In patients with chronic lung disease, the overall concordance rate between the two algorithms
was 63.6%. The concordance rates were 69.8% in patients with obstructive, 25.0% in those with restrictive,
and 66.7% in those with mixed pulmonary insufficiency. In patients with dyspneic symptoms but normal
findings in resting spirometry, the concordance rate was 60.4%. 2. In healthy medical students, in results inter-
preted with EA, the concordance rate between the cycle ergometer and treadmill exercise was 25.0%.
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Conclusion : Both interpretative algorithms and methods of exercise may affect the CPX results. In using
CPX as a diagnostic test for the causes of dyspnea in the Korean population, the interpretative algorithms and
method of exercise need to be standardized, and a predictive VO,max equation needs to be established. ( Tuber-

culosis and Respiratory Diseases 2001, 50 : 42-51)
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Table 2. Characteristics of resting PFTs according to patterns of impairment

FEV/(%) FVC(%) FEV,/FVC RV(%) FRC(%) TLC(%) DLco(%)

Obstructive

(n=43) 37.1+12.1 634+16.2 5241106 168.9+49.1 80.0+19.2 97.1+18.3 90.7+29.8
n:

Restrictive

(n=15) 63.7+234 61.7+21.2 1153+6.16 79.3+224 67.0+£25.1 58.2+14.6 73.2+155
n=

Mixed

(n=8) 409+£19.3 56.1+£165 7574166 73.6+36.7 72.9+14.1 585+12.3 108.3+48.2
n:

Obstructive : obstructive type pulmonary insufficiency,
Restrictive : restrictive type pulmonary insufficiency, Mixed ; mixed type pulmonary insufficiency

Table 3. Comparison between WA and EA in patients of chronic lung disease

EA WA PD PV CD PeD Poor WNL uD Total

PD 32* 3 1 1 1 38
PV 6 10* 1 2 19
Ch 3 2 1 6
PeD

Poor 2 1 3

WNL

uD

Total 43 15 1 3 1 2 1 66

WA ! Wasserman'’s algorithm, EA : Eschenbacher’s algorithm
PD : pulmonary disease, PV : pulmonary vascular disease, CD : cardiac disease
PeD : peripheral vascular disease, Poor : poor effort or anxiety

WNL : within normal limit, UD : undeterminate
* . Number of concordant cases
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Table 4. Comparison between WA and EA in dyspneic patients with normal PFTs
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EA WA PD PV CD PeD }f'oor WNL ub Total

PD 7* 2 1 1 11
PV 1* 3
CD 6* 5 1 16
PeD 1* 1
Poor 1 6* 1

WNL 8* 1
uD

Total 8 1 8 14 12 15 3 48

* - Number of concordant cases

Table 5. Compaison between cycle ergometer and treadmil in normal medical students

Cycle
PD PV CDh PeD Poor WNL uD Total
Tread
PD 2 4 6
PV 1* 2 3
CD 1* 1
PeD
Poor 5 2% 7
WNL 1 6 4 4* 15
uD
Total 1 6 9 10 6 32
Cycle : cycle ergometer, Tread : treadmill
* - Number of concordant cases
% ©]3AtH(Table 4). Axjolth. BF & &5y dd IS EFHA
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