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A1 Tables and Figures

Table S1: XMT Model 1 parameter estimates, based on covariates selected by Xia et al.
(2020), applied to censored longitudinal data with τ = 180, a = 30.

Covariate e
β̂† 95% CI p

Azithromycin (versus placebo) 1.43 (1.14, 1.79) <0.01

Smoker at baseline (versus non-smoker) 1.07 (0.80, 1.43) 0.66
FEV1 in liters at baseline 1.32 (1.05, 1.66) 0.02

Male gender (versus female) 1.36 (1.07, 1.74) 0.01

Age in decades 1.14 (0.99, 1.32) 0.07
†
e
β̂ is the estimated odds ratio for being event-free during a 180-day follow-up period corresponding

to a 1-unit increase in the (continuous) predictor, or the presence of a binary covariate, adjusted
for other predictors.
FEV1 is forced expiratory volume in one second, a clinical measure of lung function.
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Exacerbation Rate On Study

Pack of Cigarettes per Day per Year

SGRQ Symptom Score

SGRQ Activity Score

SGRQ Impact Score

Global Sleep Quality

Hours of Sleep

HADS Anxiety Score

HADS Depression Score

FEV1 in Liters

FVC in Liters

FEV1 Percent Predicted

Total SGRQ Score

Physical Function

ROLE Physical Score

ROLE Emotional Score

Energy

Emotional Wellness

Social Function

Pain Levels

General Health Score

Ratio of FEV1 to FVC%

Post FEV1

FVC After Bronchodilation

FEF25−75% After Bronchodilation

Post FEF Max

Hearing Score

Physical Functioning Z−Score

ROLE Phsyical Functioning Z−Score

Pain Z−Score

General Health Z−Score

Energy Z−Score

Social Z−Score

Emotional Z−Score

Mental Health Z−Score

Aggregate Mental Z−Score

Categorical Time Since Exacerbation

E
x
a
c
e
rb

a
tio

n
 R

a
te

 O
n
 S

tu
d
y

P
a
c
k
 o

f C
ig

a
re

tte
s
 p

e
r D

a
y
 p

e
r Y

e
a
r

S
G

R
Q

 S
y
m

p
to

m
 S

c
o
re

S
G

R
Q

 A
c
tiv

ity
 S

c
o
re

S
G

R
Q

 Im
p
a
c
t S

c
o
re

G
lo

b
a
l S

le
e
p
 Q

u
a
lity

H
o
u
rs

 o
f S

le
e
p

H
A

D
S

 A
n
x
ie

ty
 S

c
o
re

H
A

D
S

 D
e
p
re

s
s
io

n
 S

c
o
re

F
E

V
1
 in

 L
ite

rs

F
V

C
 in

 L
ite

rs

F
E

V
1
 P

e
rc

e
n
t P

re
d
ic

te
d

T
o
ta

l S
G

R
Q

 S
c
o
re

P
h
y
s
ic

a
l F

u
n
c
tio

n

R
O

L
E

 P
h
y
s
ic

a
l S

c
o
re

R
O

L
E

 E
m

o
tio

n
a
l S

c
o
re

E
n
e
rg

y

E
m

o
tio

n
a
l W

e
lln

e
s
s

S
o
c
ia

l F
u
n
c
tio

n

P
a
in

 L
e
ve

ls

G
e
n
e
ra

l H
e
a
lth

 S
c
o
re

R
a
tio

 o
f F

E
V

1
 to

 F
V

C
%

P
o
s
t F

E
V

1

F
V

C
 A

fte
r B

ro
n
c
h
o
d
ila

tio
n

F
E

F
2
5
−

7
5
%

 A
fte

r B
ro

n
c
h
o
d
ila

tio
n

P
o
s
t F

E
F

 M
a
x

H
e
a
rin

g
 S

c
o
re

P
h
y
s
ic

a
l F

u
n
c
tio

n
in

g
 Z

−
S

c
o
re

R
O

L
E

 P
h
s
y
ic

a
l F

u
n
c
tio

n
in

g
 Z

−
S

c
o
re

P
a
in

 Z
−

S
c
o
re

G
e
n
e
ra

l H
e
a
lth

 Z
−

S
c
o
re

E
n
e
rg

y
 Z

−
S

c
o
re

S
o
c
ia

l Z
−

S
c
o
re

E
m

o
tio

n
a
l Z

−
S

c
o
re

M
e
n
ta

l H
e
a
lth

 Z
−

S
c
o
re

A
g
g
re

g
a
te

 M
e
n
ta

l Z
−

S
c
o
re

C
a
te

g
o
ric

a
l T

im
e
 S

in
c
e
 E

x
a
c
e
rb

a
tio

n

−0.5

0.0

0.5

1.0
value

Correlation Matrix of Continuous Variables in Azithromycin Trial at Baseline

Figure S1: A correlation heat map of continuous and ordinal variables in the Azithromycin
for the Prevention of COPD Cohort, measured at baseline. Variables derived from each
other have instances of particularly high positive or negative correlation. These correlation
patterns make random forest a more attractive modeling alternative compared to semi-
parametric and parametric methods.
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Table S2: Parameter Estimates from Model 2, or the model selected through Wald forward-
selection on the first of m = 10 imputed datasets. A very recent exacerbation, bronchitis,
gender, treatment, the ratio of FEV to FVC %predicted, SGRQ symptoms, oxygen use,
recent hospitalization, rate of exacerbations, and use of ICS medication remain significant
across the m = 10 imputed datasets. Exacerbation history indicators and rate of exacerba-
tions are multiply imputed.

Covariate e
β̂ † 95% CI p

Exacerbation in the 0-30 days prior to time t 2.18 (1.91, 2.48) <0.01

(versus more than 30 days)
Bronchiectasis diagnosis at time t (versus no diagnosis) 0.60 (0.44, 0.81) <0.01

Male gender (versus female gender) 1.94 (1.43, 2.64) <0.01

Azithromycin (versus placebo) 1.62 (1.20, 2.18) <0.01

Non-selective beta-blocker use at time t 0.14 (0.00, 5.71) 0.30
(versus selective and no beta-blocker)

Mixed beta-blocker use at time t 2.54 (0.98, 6.59) 0.05

(versus selective and no beta-blocker)
FEV1/FVC % predicted at time t 1.01 (1.00, 1.02) 0.03

SGRQ symptoms at time t 0.99 (0.99, 1.00) 0.03

Supplemental oxygen use at time t 0.74 (0.55, 0.99) 0.04

(versus no supplemental oxygen)
Hopsitalization in the year before study time 0.60 (0.45, 0.80) <0.01

(versus not hospitalized)
Rate of exacerbation prior to time t 1.25 (1.05, 1.50) 0.01

Corticosteroid and long-acting muscarinic antagonist use at time t 0.72 (0.55, 0.95) 0.02

(versus not)
Corticosteroid and long-acting beta-agonist use at time t 1.30 (1.03, 1.63) 0.03

(versus not)
†: eβ̂ is the estimated odds ratio for being event-free during a 180-day follow-up period correspond-
ing to a 1-unit increase in the (continuous) predictor, or the presence of a binary covariate, adjusted
for other predictors.
FEV1 is forced expiratory volume in one second and FVC is forced vital capacity, clinical measures
of lung function.
SGRQ is the Saint George’s Respiratory Questionnaire, a patient reported outcome measuring
quality of life.
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Table S3: P-values from the RFRE.PO permutation test applied to the out-of-bag-samples
combined across m = 10 multiply imputed datasets. Included predictors had a statistically
significant permutation test z-score for at least one of the multiply imputed training datasets.
Additional predictors that did not achieve statistical significance via the permutation test,
but were used in the RFRE.PO algorithm in some form, are not shown.

Covariate p

Exacerbation in the 0-30 days prior to time t 0.04

Exacerbation in the 31-92 days prior to time t 0.06
Exacerbation in the 366+ days (or none) prior to time t 0.01

Categorical time since most recent exacerbation prior to time t, or Hp1(t) 0.79
Rate of Exacerbation 0.61
Had a severe exacerbation on study time prior to time t 0.05
General health score at time t 0.90
Standardized general health z-score at time t < 0.01

Male gender < 0.01

Anti-coagulant use at time t 0.01

Pain score at time t < 0.01

Standardized pain z-score at time t 0.26
FEV1 in liters at time t 0.01

Treatment group 0.42
SGRQ symptoms at time t < 0.01

Long-acting beta-agonist use at time t 0.90
Long-acting muscarinic antagonist use at time t 0.02

Inhaled corticosteroids use in the year before study time 0.07
Hospitalization in the year before study time 0.38
Phlegm at time t 0.51
Baseline smoking 0.05
Leukocytosis at time t 0.05
Oxygen use at time t 0.07
Bronchiectasis diagnosis at time t 0.50
FEV1/FVC % Predicted at time t 0.40
Saw a mental health provider for depression or anxiety at time t 0.53
Anxiety HADS score at time t 0.21
FEV1 is forced expiratory volume in one second and FVC is forced vital capacity, clinical measures
of lung function.
SGRQ is the Saint George’s Respiratory Questionnaire, a patient reported outcome measuring
quality of life.
HADS Anxiety score Hospital Anxiety and Depression Scale is a clinical measure of mental well-
being.
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