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Supplemental Table 1. Unadjusted associations with prospective COPD exacerbations using logistic regression models

SPIROMICS COPDGene
OR 95% CI P-value OR 95% CI P-value

Age, years 0.97 0.96 — 0.99 <0.001 0.99 0.95-1.04 0.67
White race 0.96 0.69 — 1.32 0.79

Male sex 0.70 0.54 -0.89 0.004 0.73 0.34 —1.57 0.42
BMI, kg/m? 0.99 0.97 — 1.01 0.23 1.00 0.94 -1.07 0.91
FEV4, percent predicted 0.97 0.96 - 0.98 <0.001 1.01 0.99-1.03 0.45
FVC, percent predicted 0.98 0.97 - 0.99 <0.001 1.01 0.99-1.03 0.48
FEV1/FVC 0.01 0.003-10.02 <0.001 1.93 0.09 - 42.63 0.68
Current smoker 0.89 0.69 - 1.16 0.39 0.90 0.35-2.40 0.85
Pack-year history 1.00 1.00 - 1.01 0.27 0.99 0.97 - 1.00 0.032
Chronic bronchitis 3.13 2.31-4.22 <0.001 1.23 0.50 — 3.04 0.65
WBC, x10° cell/ml 1.07 1.10-1.13 0.025 0.92 0.78 — 1.09 0.34
Serum Neutrophil % 1.02 1.00 - 1.03 0.020 1.00 0.96 — 1.04 0.95
Serum Eosinophil % 0.97 0.91-1.02 0.25 1.05 0.85-1.29 0.65
Any AECOPD within previous 12 months 3.37 2.53 - 4.51 <0.001 2.36 1.08 - 5.14 0.031
Elevated MMP-9 1.92 1.23 -2.99 0.004 2.13 0.85-5.37 0.108
TIMP-1, ng/ml 1.00 0.99 — 1.01 0.60 1.01 0.98 — 1.04 0.48

Data represented as odds ratio (OR) along with its corresponding 95% confidence interval (Cl). Unadjusted logistic regression
models were used to obtain these results. Abbreviations BMI = body mass index; FEV1 = forced expiratory volume in 1-second; FVC
= forced vital capacity; WBC = white blood cell count; AECOPD = acute exacerbation of COPD; MMP-9 = matrix metalloprotease 9
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Supplemental Table 2. Associations with prospective COPD exacerbations

Multivariable Model (SPIROMICS) Multivariable Model (COPDGene)
OR 95% CI P-value OR 95% CI P-value

Age, years 0.98 0.97 - 1.00 0.12 1.00 0.94 - 1.05 0.85
White race 0.96 0.65-1.40 0.82 -- -- --
Male sex 0.74 0.56 — 0.99 0.041 0.88 0.38-1.03 0.77
FEV4, percent predicted 0.98 0.97-0.98 <0.001 1.01 0.98 -1.03 0.63
Current smoker 0.85 0.61-1.17 0.31 0.58 0.17 - 2.07 0.41
Chronic Bronchitis 1.88 1.35-2.62 <0.001 1.30 0.44 -3.79 0.64
WBC, x 10° cell/ml 1.01 0.94 - 1.08 0.88 0.81 0.65-1.00 0.052
Any AECOPD within previous 12 months 2.13 1.52 - 3.00 <0.001 2.62 1.11-6.15 0.027
Elevated MMP-9 1.71 1.00 - 2.90 0.049 3.03 1.02 - 9.01 0.046

Results are obtained from multivariable logistic regression models. OR=odds ratio, Cl=confidence interval. For SPIROMICS,
Nagelkerke R? = 0.228; for COPDGene, Nagelkerke R? = 0.128.
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Supplemental Table 3. Associations with AECOPD Frequency

Multivariable Model (SPIROMICS) Multivariable Model (COPDGene)

IRR 95% CI P-value IRR 95% CI P-value
Age, years 0.98 0.97 - 0.99 <0.001 0.99 0.98 -1.00 0.005
White race 0.93 0.81-1.07 0.27 -- -- --
Male sex 0.65 0.59-0.73 <0.001 0.91 0.77 - 1.06 0.23
FEV4, percent predicted 0.98 0.98 -0.99 <0.001 1.00 1.00 - 1.01 0.35
Current smoker 0.94 0.83-1.07 0.35 0.88 0.70-1.12 0.30
Chronic Bronchitis 1.36 1.22 -1.52 <0.001 0.92 0.76 —1.12 0.42
WBC, x 10° cell/ml 0.99 0.97 — 1.01 0.40 1.01 0.97 - 1.05 0.75
Any AECOPD within previous 12 months | 2.00 1.78 - 2.23 <0.001 2.67 1.22 - 3.21 <0.001
Elevated MMP-9 1.45 1.23-1.71 <0.001 1.24 1.03 - 1.49 0.024

Results are obtained from multivariable Poisson regression models. IRR=incidence rate ratio, Cl=confidence interval.



Supplemental Table 4. Unadjusted associations with COPD exacerbation frequency using Poisson models
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SPIROMICS COPDGene

IRR 95% CI P-value IRR 95% CI P-value
Age, years 0.96 0.96-0.97 <0.001 0.97 0.97-0.99 <0.001
White race 0.87 0.77-0.99 0.029
Male sex 0.61 0.55-0.67 <0.001 0.84 0.72-0.98 0.024
BMI, kg/m? 1.00 0.99-1.01 0.58 1.00 0.98-1.01 0.56
FEV4, percent predicted 0.98 0.97-0.98 <0.001 1.00 1.00-1.01 0.32
FVC, percent predicted 0.98 0.98-0.98 <0.001 1.00 1.00-1.00 0.64
FEV1/FVC 0.05 0.03-0.07 <0.001 1.67 0.88-3.17 0.11
Current smoker 0.98 0.88-1.09 0.70 1.19 0.98-1.45 0.077
Pack-year history 1.00 1.00-1.00 0.012 0.99 0.99-1.00 <0.001
Chronic bronchitis 2.24 2.02-2.48 <0.001 1.10 0.92-1.31 0.30
WBC, x10° cell/ml 1.04 1.03-1.07 <0.001 1.07 1.03-1.11 <0.001
Serum Neutrophil % 1.01 1.00-1.01 <0.001 1.02 1.02-1.03 <0.001
Serum Eosinophil % 0.99 0.96-1.01 0.22 0.91 0.87-0.95 <0.001
Any AECOPD within previous 12 months 3.1 2.82-3.43 <0.001 2.87 2.40-3.42 <0.001
Elevated MMP-9 1.45 1.26-1.67 <0.001 1.43 1.23-1.68 <0.001
TIMP-1, ng/ml 1.00 1.00-1.00 0.078 0.99 0.99-1.01 0.64

Data represented as incidence rate ratio (IRR) along with its corresponding 95% confidence interval (Cl). Unadjusted Poisson
regression models with were used to obtain these results. Abbreviations BMI = body mass index; FEV+ = forced expiratory volume in
1-second; FVC = forced vital capacity; WBC = white blood cell count; AECOPD = acute exacerbation of COPD; MMP-9 = matrix

metalloprotease 9
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Supplemental Figure 1. Bland-Altman Plot for plasma logMMP-9 values at Visit 1 and Visit 2 in
SPIROMICS. The solid horizontal line represents the mean of the two values and dashed horizontal lines
represent the 95%CI boundaries. The coefficient of variation of the logMMP-9 was 14.7% for Visit 1 and
14.8% for Visit 2. Cohen’s kappa was 0.44 (P<0.001) for elevated MMP-9 at visit 1 and visit 2, suggesting
moderate agreement between the two timepoints.
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Supplemental Figure 2. Histogram for exacerbations during longitudinal follow-up in (A) SPIROMICS

and (B) COPDGene.
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