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Cor Pulmonale in Chronic Obstructive Pulmonary Disease
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Background : In patients with chronic obstructive pulmonary disease(COPD), several factors have been asso-
ciated with a poor prognosis. These include old age, low FEV,, low diffusing capacity, high alveolar-arterial ox-
ygen pressure difference, and finally cor pulmonale. This study was done to investigate if the ECG signs sug-
gesting cor pulmonale were independent prognostic factors in patients with COPD.

Method : We analyzed ECG, pulmonary function data and arterial blood gas values in 61 patients who were
admitted through the emergency department with an acute exacerbation of COPD. The ECG signs reflecting
cor pulmonale were right zLial ¢verloading{RAQ), nght oundie branch block, right ventricular hypertrophy
and low-voltage QRS. The 61 patients were divided into 2 groups ; group I with no ECG signs(n=36) and
group II with one or more ECG signs(n=25) suggesting cor pulmonale.

Results ; Poor prognostic factors by univariate analysis were low FEV,, FEV, % pred., VC % pred., DLco,
DLco % pred., Pa0, and SaO,, high PaCO, presence of ECG signs reflecting cor pulmonale, presence of men-
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tal status change, use of mechanical ventilator, and long term use of glucocorticoid. A multivariate analysis in-
dicated that age(risk ratio=1.13, 95% confidence interval 1.05-1.23), DLco % pred. (risk ratio=0.97, 95%
confidence interval 0.94-0.99), PaQ, (risk ratio=0.95, 95% confidence interval 0.90~0.99) and RAO(risk ratio
=5.27, 95% confidence interval 1.40-19.85) were independent prognostic factors of survival. There was a sig-
nificant difference in survival between the patients with and without RAO(p=0.038). The survival rates at 1,
2, and 5 years were 94.5%. 81.4%, and 50.0% in patients without RAO and 82.4%, 70.6%, and 27.5% in pa-
tients with RAO, respectively.

Conclusion : These results suggest that the presence of ECG signs reflecting cor pulmonale is a predictor of
survival and that RAO of these ECG signs is a significant independent predictor of survival in patients with

COPD. (Tuberculosis and Respiratory Diseases 2000, 48 : 944-955)
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Table 1. Electrocardiographic criteria for chronic cor pulmonale

1) Right atrial .overloading (RAQ) : P-wave axis=>+90° or tall, peaked P waves in leads II,

I, aVF (=2.5 mm in height in lead II)
2) S;S;S;
3) SQs
4) Right bundle branch block (RBBB)
5) Right ventricular hypertrophy (RVH)

Type 1 - dominant R wave in V,-V; and an rS pattern in V-V,

Type 2 - Rs pattern in V, and R amplitude not at all or only slightly decreased from V, to V;

Type 3 - small R waves and deep S waves persistent throughout the precordial leads

Type 4 - right axis deviation>110°
6) Low-voltage QRS
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Table 2. Age, sex, pack-years, hemoglobin, percentage of patients with mental status change,
percentage of patients requiring mechanical ventilation, frequency of admission of
patients during follow-up and duration of hospital stay

Group I (n=36)

Group II (n=25)

Age, years (mean+SD)

Sex (M:F)

Pack-years (mean+SD)
Hemoglobin, g/dL (mean+SD)
Mental status change, %
Mechanical ventilation, %
Frequency of admission
Hospital stay, days (mean+SD)

65.3 +8.94 63.5+8.41
26 :10 20:5
30.8£21.70 36.3+22.19
14.1+1.86 14.5+2.01
5.6 8.0
5.6 12.0
2.6+2.14 2.7+2.08
14.3+7.70 21.0+18.11*

Group I : patients with no ECG signs of cor pulmonale.
Group II : patients with=1 ECG signs of cor pulmonale.

*p=0.09.

Table 3. Pulmonary function data of patients with an acute exacerbation of chronic obstruc-

tive pulmonary disease

Parameters Group I (n=36) Group II (n=25)

FVC % pred. 91.8+21.33 69.9+23.47*
FEV,, L 1.2+0.45 0.9+0.6*

FEV: % pred. 60.2 +£20.40 38.6+£22.71*
FEV,/FVC% 49.0+13.01 40.6+14.29*
FEF25-75% 19.9+11.44 13.5+12.78*
VC % pred. 84.5+17.49 67.11+21.26*
DLco % pred. 76.4 £25.65 53.2+27.15*

Values are expressed as mean + SD.

Group I : patients with no ECG signs of cor pulmonale.
Group II : patients with =1 ECG signs of cor pulmonale.

*n<0.05.

€ B At (p=0.09, Table 2).
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Table 4. Arterial blood gas values of patients with an acute exacerbation of chronic obstruc-

tive pulmonary disease

Parameters Group I (n=36) Group II (n=25)
pH 7.391+0.101 7.36 +0.099
Pa0,, mmHg 63.2+15.74 56.5+15.59
Sa0,, % 87.4+£12.79 82.3+13.16
P(A-a)0, mmHg 29.0+14.34 27.4+11.65
PaCO,, mmHg 46.0£11.12 52.7+13.69*

Values are expressed as mean + SD.

Group I : patients with no ECG signs of cor pulmonale.
Group II : patients with >1 ECG signs of cor pulmonale.

*p<0.05.
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Fig. 1-1. Cumulative survival rates of patients with an acute exacerbation of chronic obstructive
pulmonary disease. The Kaplan-Meier survival estimates are shown for the forced ex-
piratory volume at one second (FEV,), FEV, % predicted, vital capacity % predicted,
diffusing capacity (DLco) % predicted, arterial carbon dioxide tension (PaCQ,) and

arterial oxygen tension (PaQ,).
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Fig. 1-2. Cumulative survival rates of patients with an acute exacerbation of chronic obstructive
pulmonary disease. The Kaplan-Meier survival estimates are shown for ECG sign re-
flecting cor pulmonale, mental status change, mechanical ventilation and long term use

of steroid.
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Fig. 2. Cumulative survival with and without right atrial overloading (RAO) and right ventricu-

lar hypertrophy (RVH).
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Table 5. Multivar' te cox regression analysis

Variables B-Coefficient Risk ratio (95% CI ) p value
Age 0.13 1.13(1.05-1.23) 0.002
Sex -0.58 0.56(0.11-2.76) NSt
Pack-years -0.01 0.99(0.95-1.02) NS
Hemoglobin 0.21 0.23(0.89-1.71) NS
FVC % pred. 0.04 1.04(0.96-1.13) NS
FEV, % pred. 0.03 1.03(0.94-1.13) NS
FEF % pred. 0.01 1.01(0.90-1.14) NS
VC % pred. -0.06 0.94(0.86-1.03) NS
DLco % pred. -0.03 0.97(0.94-0.99) 0.045
PaCO, -0.01 0.99(0.94-1.05) NS
Pa0, -0.05 0.95(0.90-0.99) 0.043
RAO* 1.66 5.27(1.40-19.85) 0.014
RBBB** 2.56 12.96(0.95-176.49) NS
RVH*** 0.80 2.23(0.50-10.02) NS
Low QRS -0.47 0.62(0.04-8.94) NS

Cl : confidence intervals.

*RAO : right atrial overloading.
**RBBB : right bundle branch block.
***RVH : right ventricular hypertrophy.
NS : not significant.
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