
eAppendix Table. Sensitivity Analysis of Final Risk Model of Severe COPD Exacerbation in 

Population Without History of Severe Exacerbation (MarketScan development sample) 

Risk Factors During Baseline Period 
(Year 1) 

90-Day At-Risk Period 
Severe exacerbation 

(N = 111,904;  
exacerbations, n = 1898;  

no exacerbations, n = 
110,006) 

OR (95% CI) 

180-Day At-Risk Period 
Severe Exacerbation 

(N = 111,904;  
exacerbations, n = 3573;  

no exacerbations, n = 
108,331) 

OR (95% CI) 
H1N1 flu season: October 2009-May 2010 0.87 (0.79-0.97)a 0.85 (0.79-0.92)a 

Age group (years) at index date  
(ref: aged 40-44 years)  

  

45-49 0.86 (0.50-1.46) 1.20 (0.79-1.81) 
50-54 1.04 (0.64-1.68) 1.27 (0.86-1.86) 
55-59  1.20 (0.75-1.92) 1.50 (1.04-2.18)a 
60-64  1.25 (0.79-1.98) 1.57 (1.08-2.27)a 
65-69  1.30 (0.82-2.07) 1.72 (1.19-2.50)a 
70-74  1.47 (0.93-2.34) 1.83 (1.26-2.65)a 
75-79  1.72 (1.08-2.72)a 2.12 (1.46-3.06)a 
≥80  1.73 (1.09-2.73)a 2.25 (1.56-3.25)a 

CTR ≥0.3 (ref: 0 < ratio < 0.3) 0.81 (0.67-0.99)a 0.86 (0.74-1.00)a 
COPD medication   

No controller medication (ref: ≥1 fill for 
controller medication) 

0.78 (0.62-0.99)a 0.82 (0.69-0.98)a 

No controller medication and ≥4 canisters 
of rescue medication (ref: no fill for 
controller medication and <4 canisters of 
rescue medication or ≥1 controller 
medication) 

0.97 (0.76-1.23) 0.93 (0.78-1.11) 

≥4 canisters of rescue medication (ref: <4 
canisters of rescue medication) 

1.31 (1.18-1.47)a 1.40 (1.29-1.52)a 

≥1 fill for oral corticosteroids (ref: no fill 
for oral corticosteroids) 

1.10 (0.97-1.26) 1.21 (1.10-1.33)a 

≥4 fills of oral corticosteroids (ref: <4 
fills for oral corticosteroids) 

1.36 (1.17-1.59)a 1.30 (1.16-1.45)a 

≥1 fill for theophylline (ref: no fill for 
theophylline) 

1.40 (1.19-1.64)a 1.37 (1.22-1.55)a 

Exacerbations (ref: 0)   
1 moderate 1.29 (1.11-1.49)a 1.16 (1.04-1.29)a 
≥2 moderate 1.59 (1.32-1.91)a 1.52 (1.32-1.74)a 

Type of COPD diagnosis   



Chronic bronchitis (ICD-9-CM code 
491.x) (ref: no encounter with a chronic 
bronchitis diagnosis during the baseline 
year) 

1.28 (1.15-1.41)a 1.33 (1.23-1.43)a 

Emphysema (ICD-9-CM code 492.x) (ref: 
no encounter with an emphysema 
diagnosis during the baseline year) 

1.56 (1.40-1.74)a 1.41 (1.30-1.53)a 

Chronic airway obstruction (ICD-9-CM 
code 496) (ref: no encounter with a 
chronic airway obstruction diagnosis 
during the baseline year) 

1.72 (1.45-2.05)a 1.84 (1.62-2.10)a 

Comorbidities   
Asthma (ref: no encounter with an asthma 
diagnosis during the baseline year) 

1.02 (0.91-1.13) 0.90 (0.83-0.98)a 

Respiratory infection (ref: no encounter 
with respiratory infection during the 
baseline year) 

1.14 (1.03-1.25)a 1.19 (1.11-1.27)a 

Congestive heart failure (ref: no 
encounter with a congestive heart failure 
diagnosis during the baseline year) 

1.31 (1.17-1.47)a 1.38 (1.27-1.50)a 

Risk smoker (ref: no encounter during the 
baseline period with an ICD-9-CM code 
of 305.1, V15.82, or 989.84) 

1.10 (0.93-1.30) 1.13 (1.00-1.28)a 

Concomitant medication   
Statins (ref: no fill for statin medication) 0.96 (0.88-1.06) 0.92 (0.86-0.99)a 
Antidepressants (ref: no fill for 
antidepressant medication) 

1.21 (1.10-1.33)a 1.25 (1.16-1.34)a 

Procedures   
Chronic oxygen therapy (ref: no chronic 
oxygen therapy) 

1.89 (1.71-2.10)a 1.83 (1.70-1.98)a 

Nebulizer (ref: no nebulizer) 1.22 (1.11-1.35)a 1.24 (1.16-1.34)a 
Spirometry (ref: no spirometry) 0.83 (0.75-0.92)a 0.87 (0.81-0.94)a 

C-statistics   
Development (MarketScan) 0.726 0.718 
Validation (MarketScan) 0.705 0.711 
Cross-validation (Reliant) 0.687 0.703 

COPD indicates chronic obstructive pulmonary disease; ICD-9-CM, International Classification 

of Diseases, Ninth Revision, Clinical Modification; CTR, COPD treatment ratio (total controller 

canisters dispensed / (total controller canisters dispensed + total SABA and SAMA canisters 

dispensed)); OR, odds ratio; ref, reference; SABA, short-acting β2-adrenergic agonists; SAMA, 

short-acting muscarinic antagonists. 

aStatistically significant at the 95% level. 


