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Predictors of Long-term Mortality after Hospitalization for Acute

Exacerbation of COPD

Hae-Sun Jung, M.D., Jin Hwa Lee, M.D., Eun Mi Chun, M.D., Jin Wook Moon, M.D. and Jung Hyun Chang, M.D.
Department of Internal Medicine, Ewha Womans University College of Medicine, Seoul, Korea

Background : Acute exacerbations form a major component of the socioeconomic burden of COPD. As yet, little
information is available about the long-term outcome of patients who have been hospitalized with acute exacerbations,
although high mortality rates have been reported. The aim of this study was to determine predictors of long-term
mortality after hospitalization for acute exacerbation of COPD.

Methods : We performed a retrospective cohort study of consecutive patients admitted to the hospital for COPD
exacerbation between 2000 through 2004. Patients who had died in hospital or within 6-months after discharge, had
tuberculosis scar, pleural thickening or bronchiectasis by chest radiography or had been diagnosed with malignancy

during follow-up periods were excluded.

Results : Mean age of patients was 69.5 years, mean follow-up duration was 49 months, and mean FEV; was 1.00L
(46% of predicted). Mortality was 35% (17/48). In the multivariate Cox regression analysis, heart rate of 100/min or more
(p=0.003; relative risk [RR], 11.99; 95% confidence interval [CI], 2.34-61.44) and right ventricular systolic pressure
(RVSP) of 35mmHg or more (p=0.019; RR, 6.85; 95% CI, 1.38-34.02) were independent predictors of mortality.

Conclusion : Heart rate and RVSP in stable state may be useful in predicting long-term mortality for COPD patients

admitted to hospital with acute exacerbation.
(Tuberc Respir Dis 2006; 60: 205-214)

Key words : COPD, Mortality determinants, Heart rate, Right ventricular systolic pressure
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EWUH admission database
from 2000 through 2004

!

N= 158 diagnosed as COPD and
performed spirometry

Abnormal chest X-ray

=3

Malignancy (14)

Asthma (4)
Anthracofibrosis (1)
Bronchiectasis (1)

No follow-up of COPD (6)
No airflow obstruction (9)

e

follow-up time < 6 months

Subjects included:
n=48

Figure 1. Study design. EWUH, Ewha Womans
University Hospital.
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Table 1. Baseline characteristics in survivors and non-survivors with COPD*

Variable All patients (n=48) Survivors (n=31)  Non-survivors (n=17) p value
Male sex (%) 41 (85) 25 (81) 16 (94) NS
Height (cm) 161.5+8.7 159.4+9.1 165.3+6.3 0.024
(166 cm 35 (73) 26 (84) 9 (63) 0.021
Weight (kg) 51.7+10.2 52.3+10.2 50.7+10.5 NS
Body mass index (kg/m?) 19.9+3.8 20.6%3.6 18.6%4.0 0.088
(21kg/m? 30 (63) 16 (52) 14 (82) 0.035
Associated diseases
Hypertension (%) 5 (10) 5 (16) 0 (0) NS
Diabetes mellitus (%) 2 (4) 27 0 (0 NS
Liver disease (%) 2 4) 13 1(8) NS
Smoking
Smoker (%) 42 (88) 26 (84) 16 (94) NS
Current smoker (%) 24 (50) 15 (48) 9 (53) NS
Ex-smoker (%) 11 (36) 7 (41) 18 (38) NS
Never-smoker (%) 6 (13) 5 (16) 1(6) NS
Pack-years? 43129 46135 3716 NS

NS, not significant.
*Data are no. (%) or meanSD.
+ Data came from ever-smokers.

Table 2. Clinical characteristics in survivors and non-survivors with COPD during follow-up period*

Variable All patients (n=48) Survivors (n=31)  Non-survivors (n=17) p value
Follow-up time (months) 49.5+29.8 49.0+27.0 50.3+35.0 NS
Maintenance of oral steroid (%) 13 (27) 9 (29) 4 (24) NS
Number of acute exacerbation 3.943.2 3.5+3.3 4.5+3.2 NS
Hospitalization 3.4£3.0 3.1£3.0 3.9+2.8 NS
Visit to emergency roomt 0.1+1.1 0.4+1.0 0.6+1.3 NS
ICU admission (%) 24 (50) 12 (39) 12 (71) 0.035
Mechanical ventilation (%) 9 (19 6 (19 3 (18) NS
Readmission (%) 30 (63) 18 (58) 12 (71) NS
Time to readmission¥ 16.3+16.9 19.9+19.1 10.8+11.8 NS

NS, not significant.

*Data are no. (%) or mean=SD.

t Discharge after emergency care without admission.

¥ Data came from patients who admitted again after discharge.
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Table 3. Baseline characteristics in survivors and non-survivors with COPD at admission®

Variable All patients (n=48) Survivors (n=31)  Non-survivors (n=17) p value
Age (years) 69.5+10.2 69.2+9.4 69.9+11.9 NS
Eixstohc blood pressure (mm- 197497 124492 133435 NS
als)stohc blood pressure (mm- 75413 73£13 78414 NS
Mean blood pressure (mmHg) 92+16 90+14 96+20 NS
Pulse rate (/min) 98+23 97+22 99+25 NS
Respiratory rate (/min) 26+7 267 25+5 NS
Body temperature (°C) 36.9+0.9 36.7+0.8 37.3+1.1 NS
Hospital stay (days) 13.6+£10.7 13.7¥9.5 13.6+£13.0 NS
APACHE | 10.5+3.9 10.3+3.9 11.0+£3.9 NS

NS, not significant; APACHE Il, acute physiology and chronic health examination II.

*Data are mean=SD.

Table 4. Laboratory characteristics in survivors and non-survivors with COPD at the admission®

Variable All patients (n=48) Survivors (n=31)  Non-survivors (n=17) p value
Arterial pH 7.42+0.06 7.41+0.06 7.42+0.05 NS
Pa02 (mmHg) 59.2+16.2 61.2£18.0 55.5+11.9 NS
PaCO, (mmHg) 43.4£13.1 43.5+15.1 43.2+9.0 NS
D(A-a)02 (mmHg) 95.5+16.4 95.4+18.8 95.7£11.2 NS
Hemoglobin (g/dL) 13.2£1.4 13.4£1.3 13.0+1.7 NS
Hematocrit (%) 28.8+4.3 39.0£3.9 38.345.1 NS
WBC counts (x1,000/mm?) 10.245.2 10.0+5.2 10.5¢5.4 NS
Platelet counts (x1,000/mm?) 242+86 248+93 231+73 NS
ESR (mm/hr) 32+27 29+25 3832 NS
C-reactive protein (mg/dL) 6.5+6.9 7.0£7.3 5.4+5.9 NS
Blood urea nitrogen (mg/dL) 16.27.9 15.2+7.0 18.0£9.2 NS
Crotine (ra/dU(1 /L 9 0881025 0.84:025 019:022 0047
Glucose (mg/dL) 13137 137442 121424 NS
Albumin (g/dL) 3.8+0.6 3.8+0.6 3.8+0.5 NS
Total bilirubin (mg/dL) 0.6+0.2 0.6+0.2 0.6+0.2 NS
Sodium (mmol/L) 14045 14045 14045 NS
Potassium (mmol/L) 4.2+0.6 4.2+0.6 4.1+0.6 NS

NS, not significant: D(A-a)O,, alveolar-arterial oxygen difference; WBC, white blood cell counts; ESR,

erythrocyte sedimentation rate.
*Data are no. (%) or mean=SD.
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Table 5. Lung function in survivors and non-survivors with COPD in stable state®

Variable All patients (n=48) Survivors (n=31)  Non-survivors (n=17) p value
FEV1/FVC (%) 45.4+12.6 455+11.0 45.3+15.4 NS
FEV1 (L) 1.00+0.44 1.02+0.42 0.97+0.48 NS
FEV1 % predicted 46.1£23.0 49.3124.0 40.2+20.4 NS
FVC (L) 2.26+.71 2.27+0.73 2.24+0.70 NS
FVC % predicted 69.6+21.3 72.6+20.6 64.3+22.0 NS
COPD severity* NS
Mild (%) 5 (10) 3 (10) 2 (12) NS
Moderate (%) 11 (23) 10 (32) 1(6) 0.038
Severe (%) 23 (48) 14 (45) 9 (63) NS
Very severe (%) 9 (19) 4 (13) 5 (29) NS

NS, not significant; FEV4, forced expiratory volume in 1 second; FVC, forced vital capacity.

*Data are number (%) or mean+SD.

t Global initiative for chronic Obstructive Lung Disease (GOLD) criteria as follows: mild, FEV1>80% of
predicted; moderate, 50%<FEV1(80%; severe, 30%< FEV:( 50%; very severe, FEV1{30%

Table 6. Echocardiographic variables in survivors and non-survivors with COPD in stable state*

Variable All patients (n=35) Survivors (n=25)  Non-survivors (n=10) p value
Heart rate (/min) 84+18 7914 96+23 0.009
{100/min (%) 31 (89) 24 (96) 7 (70%) 0.029
Left atrium (cm) 3.8%0.7 3.80.8 3.9+0.6 NS
LVEDD (cm) 4.7+0.8 4.8+0.8 4.5+0.7 NS
LVESD (cm) 2.840.7 2.9+0.7 2.6+0.7 NS
%FS 40+8 40+8 43+7 NS
Ejection fraction (%) 65+9 64+10 66+8 NS
RVSP (mmHag) 36+11 337 45114 0.032
(36mmHg (%) 19 (54) 17 (68) 3 (20) 0.010
E (m/s) 0.66+0.16 0.66+0.17 0.67+0.12 NS
A (m/s) 0.93+0.17 0.91+0.18 0.98+0.12 NS
Ratio E/A 0.7410.25 0.76+0.28 0.69+0.12 NS
PHT (ms) 78120 80121 73+12 NS

LVEDD, left ventricular end-diastolic diameter; LVESD, left ventricular end-systolic diameter; %FS, LV percent
fractional shortening; RVSP, right ventricular systolic pressure; E, peak E velocity; A, peak A velocity; PHT,
pressure half time.

*Data are number (%) or mean+SD.
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Table 7. Predictors of long-term mortality in patients with COPD: univariate analysis

Variables Relative risk 95% confidence interval p value

Height (cm) (166 1
>166 1.459 0.543-3.917 0.454

BMI (kg/m?) (21 1
>21 0.362 0.103-1.272 0.113

ICU admission No 1
Yes 3.181 1.017-9.946 0.047

Creatinine (mg/dL) 4l 1
>1 0.328 0.073-1.467 0.145

FEV1 % predicted >80 1
50 to <80 1.688 0.301-9.479 0.552
30 to <50 0.403 0.045-3.590 0.416
(30 0.959 0.318-2.897 0.941

Heart rate (/min) (100 1
>100 7.746 1.680-35.714 0.009

RVSP (mmHg) (35 1
>3b 5.150 1.087-24.389 0.039

BMI, body mass index; ICU, intensive care unit; FEV;, forced expiratory volume in 1 second; RVSP, right

ventricular systolic pressure.

Table 8. Multivariate analysis based on Cox regression model for predictors of long-term mortality in

patients with COPD

Variables Relative risk 95% confidence interval p value
Heart rate (/min) (100 1

>100 11.988 2.339-61.442 0.003
RVSP (mmHg) (35 1

>3b 6.852 1.380-34.021 0.019

RVSP, right ventricular systolic pressure.

Proportion of survivors

Heart rate

>100/min

0.0 ‘ ‘ ‘ ' <100/min
0 30 60 90 120

Follow-up (months)

Figure 2. Survival curve during follow-up for the
presence or absence of tachycardia in stable state
of COPD.
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Figure 3. Survival curve during follow-up for
different levels of right ventricular systolic pressure
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THTable 8, Figure 2 and 3).
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