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RatesofMajorCardiovascularEventsinSevereAsthma:
U.S. Real-World and Clinical Trial–Eligible Populations

To the Editor:

Clinical trials typically exclude patients having serious comorbidities
with the goal of recruiting only those patients who are likely to
successfully complete the trial (1–5). As a consequence, trial subjects
are expected to have a lower incidence of certain adverse events,
including cardiovascular events (CVEs), comparedwith patientswho

will be using those medications after approval. This discrepancy
between trial-eligible (TE) and real-world populations can
complicate the CV safety assessment of new drugs. This is
particularly concerning for patients with severe asthma who have a
higher risk of CV disease than patients without asthma or thosewith
milderasthma(6–9).Trials for severeasthmatreatmentsalsoexclude
patients with comorbid chronic obstructive pulmonary disease
(COPD); therefore, CV safety data are not available for this
subpopulation even though they will be using the same asthma
medications. Although differences in CVE incidence between TE
and real-world populations are not unexpected, the magnitude of
these differences is less clear. This study aimed to understand the
differences inCVEincidencebetweenTEandbroaderpopulationsof
patients with severe, suboptimally controlled asthma with and
without concomitant COPD.

Methods
This retrospective cohort study used insurance claims data in the
IBMMarketScan database from 2009 to 2018.We selected patients
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with severe, suboptimally controlled asthma, defined as adults who
had 1) an asthma diagnosis recorded at two or more medical
encounters, 2) two or more prescription fills>13 days apart for a
high-dose inhaled corticosteroid and long-acting b2-agonist
combination, 3) one or more oral corticosteroid bursts (i.e.,
prescription for,30d)during each full year of follow-up, and4) no
evidence of chronic oral corticosteroid treatment within 1 year of
the first high-dose inhaled corticosteroid and long-acting b2-
agonist fill.We considered patients with asthma as havingCOPD if
they had one or more encounters for emphysema or chronic
bronchitis at or after the age of 45 years. The following cohortswere
created:

1. General severeasthma(GSA):patientswith severe suboptimally
controlled asthma but not COPD

2. Asthma–COPDoverlap (ACO):patientswith severe suboptimally
controlled asthma and COPD

3. Trial-eligible (TE): patients with GSA excluding those with the
following conditions (common clinical trial exclusion criteria):

� Cardiovascular disease that was not well managed (i.e.,
patients who had a CVEwithin the first year of follow-up)

� Neoplasm, obesity, uncontrolled diabetes, Hepatitis C,
HIV/AIDS, helminthiases, tuberculosis, compromised
immune system, smoking history, or pregnancy

Table 1. Baseline characteristics of cohorts of patients with severe asthma

Characteristic TE GSA ACO

Overall, n 20,768 32,439 13,028
Follow-up duration, yr
Mean (SD) 2.2 (1.2) 2.3 (1.3) 2.6 (1.6)
Median (IQR) 1.8 (1.4–2.6) 1.9 (1.4–2.7) 2.0 (1.5–3.2)

Male, n (%) 7,335 (35.3) 10,175 (31.4) 4,469 (34.3)
Age at first high-dose fill,* yr
Median (IQR) 46 (37–55) 47 (37–56) 61 (55–69)

18–34, n (%) 4,155 (20.0) 6,466 (19.9) —
35–44, n (%) 5,190 (25.0) 8,279 (25.5) —
45–54, n (%) 5,760 (27.7) 8,674 (26.7) 2,729 (20.9)
55–64, n (%) 5,005 (24.1) 7,662 (23.6) 5,788 (44.4)
65 and older,† n (%) 658 (3.2) 1,358 (4.2) 4,511 (34.6)

Number of OCS bursts in 1 yr from first high-dose fill,* n (%)
1 9,249 (44.5) 14,207 (43.8) 5,776 (44.3)
2 5,329 (25.7) 8,245 (25.4) 2,650 (20.3)
3 or more 6,010 (28.9) 9,987 (30.8) 4,602 (35.3)

Definition of abbreviations: ACO=asthma–COPD overlap; COPD=chronic obstructive pulmonary disease; GSA=general severe asthma;
IQR= interquartile range; OCS=oral corticosteroid; SD=standard deviation; TE= trial-eligible.
*Date of the patient’s first high-dose inhaled corticosteroid and long-acting b2-agonist fill during the study period.
†65–75 yr for the TE cohort.
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Figure 1. Age- and sex-standardized rates of cardiovascular events in cohorts of severe asthma patients. ACO=asthma–COPD overlap;
CHF=congestive heart failure; COPD=chronic obstructive pulmonary disease; GSA=general severe asthma; HF=heart failure; MI=myocardial
infarction; PY=patient-years; TE= trial-eligible; TIA= transient ischemic attack; U. angina=unstable angina.

Letters 1581

LETTERS



T
ab

le
2.

R
at
es

of
ca

rd
io
va

sc
ul
ar

ev
en

ts
pe

r
1,
00

0
pe

rs
on

-y
ea

rs
w
ith

95
%

C
Is

by
ag

e
gr
ou

p
an

d
se

x

C
V

E
ve

n
t

A
ll
p
at
ie
n
ts

T
E

G
S
A

A
C
O

A
ll
A
g
es

*
18

–
44

Y
r

45
–
64

Y
r

65
–
75

Y
r

A
ll
A
g
es

*
18

–
44

Y
r

45
–
64

Y
r

>
65

Y
r

A
ll
A
g
es

*
45

–
64

Y
r

>
65

Y
r

A
ll
pa

tie
nt
s

A
ny

ev
en

t
(a
gg

re
ga

te
)

4.
3
(3
.4
–
5.
4)

2.
3
(1
.5
–
3.
4)

5.
9
(4
.7
–
7.
5)

11
.9

(5
.7
–
24

.8
)

8.
0
(7
.2
–
8.
9)

3.
3
(2
.7
–
4.
1)

9.
2
(8
.1
–
10

.4
)

27
.2

(2
0.
3–

36
.5
)

38
.5

(3
6.
4–

40
.6
)

35
.8

(3
2.
7–

39
.2
)

41
.8

(3
7.
3–

46
.8
)

A
ny

co
ro
na

ry
he

ar
t

di
se

as
e

1.
9
(1
.3
–
2.
7)

0.
7
(0
.3
–
1.
4)

3.
0
(2
.1
–
4.
2)

6.
3
(2
.3
–
17

.4
)

3.
4
(2
.9
–
3.
9)

0.
8
(0
.5
–
1.
1)

4.
7
(4
–
5.
5)

11
.9

(8
.1
–
17

.4
)

18
.9

(1
7.
5–

20
.5
)

17
.1

(1
5.
2–

19
.2
)

21
.2

(1
8.
3–

24
.5
)

A
cu

te
M
I

0.
6
(0
.4
–
1.
1)

0.
2
(0
–
0.
8)

1.
4
(0
.9
–
2.
3)

0.
0
(0
.0
–
4.
0‡
)

1.
4
(1
.1
–
1.
8)

0.
5
(0
.3
–
0.
8)

1.
8
(1
.4
–
2.
3)

5.
0
(2
.9
–
8.
9)

6.
5
(5
.6
–
7.
4)

6.
0
(5
.1
–
7.
1)

6.
9
(5
.6
–
8.
5)

U
ns

ta
bl
e
an

gi
na

0.
6
(0
.3
–
1.
2)

0.
5
(0
.2
–
1.
2)

0.
7
(0
.4
–
1.
6)

1.
4
(0
.1
–
13

.4
)

0.
8
(0
.6
–
1.
1)

0.
2
(0
.1
–
0.
5)

1.
1
(0
.8
–
1.
5)

2.
7
(1
.3
–
5.
8)

4.
6
(3
.9
–
5.
3)

4.
5
(3
.6
–
5.
7)

4.
4
(3
.3
–
6)

C
or
on

ar
y
re
va

sc
ul
ar
iz
at
io
n

1.
2
(0
.7
–
1.
9)

0.
1
(0
–
0.
7)

2.
1
(1
.4
–
3.
1)

5.
0
(1
.7
–
14

.9
)

2.
1
(1
.7
–
2.
6)

0.
2
(0
.1
–
0.
5)

3.
2
(2
.7
–
3.
9)

7.
6
(4
.8
–
12

)
12

.1
(1
1.
0–

13
.4
)

11
(9
.5
–
12

.7
)

13
.3

(1
1.
2–

15
.9
)

A
ny

ce
re
br
ov

as
cu

la
r
di
se

as
e

2.
0
(1
.4
–
2.
7)

1.
3
(0
.8
–
2.
3)

2.
7
(1
.9
–
3.
8)

2.
6
(0
.6
–
10

.8
)

2.
8
(2
.4
–
3.
4)

1.
7
(1
.3
–
2.
2)

3.
1
(2
.6
–
3.
8)

7.
0
(4
.3
–
11

.5
)

7.
9
(6
.9
–
8.
8)

7.
6
(6
.4
–
9)

8.
3
(6
.7
–
10

.3
)

T
IA

1.
0
(0
.6
–
1.
7)

0.
8
(0
.4
–
1.
5)

1.
2
(0
.7
–
1.
9)

2.
6
(0
.7
–
10

.6
)

1.
6
(1
.3
–
2.
0)

1
(0
.7
–
1.
4)

1.
5
(1
.2
–
2)

4.
9
(2
.7
–
8.
6)

3.
6
(3
.0
–
4.
3)

3.
5
(2
.8
–
4.
3)

4.
0
(3
.0
–
5.
3)

S
tr
ok

e
1.
0
(0
.6
–
1.
6)

0.
6
(0
.3
–
1.
3)

1.
7
(1
.1
–
2.
6)

0.
0
(0
.0
–
4.
0‡
)

1.
4
(1
.1
–
1.
8)

0.
8
(0
.6
–
1.
2)

1.
9
(1
.5
–
2.
4)

2.
4
(1
.1
–
5.
2)

5.
0
(4
.3
–
5.
8)

4.
8
(4
–
5.
8)

5.
3
(4
.1
–
6.
7)

H
F
ho

sp
ita

liz
at
io
n

0.
5
(0
.1
–
1.
1)

0.
2
(0
.1
–
0.
9)

0.
2
(0
.1
–
0.
7)

3.
6
(0
.6
–
23

.8
)

1.
8
(1
.4
–
2.
3)

0.
8
(0
.5
–
1.
3)

1.
4
(1
–
1.
9)

8.
3
(3
.7
–
18

.5
)

12
.6

(1
1.
5–

13
.9
)

11
.8

(9
.9
–
14

)
13

.7
(1
1–

17
)

F
em

al
es

†

A
ny

ev
en

t
(a
gg

re
ga

te
)

3.
5
(2
.6
–
4.
8)

2.
0
(1
.2
–
3.
5)

4.
9
(3
.6
–
6.
6)

5.
9
(1
.8
–
19

.1
)

6.
9
(6
.0
–
8.
0)

3.
0
(2
.4
–
3.
9)

7.
3
(6
.3
–
8.
6)

22
.1

(1
5.
2–

32
.1
)

30
.2

(2
8.
9–

31
.5
)

29
.6

(2
6.
4–

33
.2
)

33
.6

(2
8.
8–

39
.3
)

A
ny

co
ro
na

ry
he

ar
t

di
se

as
e

1.
3
(0
.7
–
2.
3)

0.
5
(0
.1
–
1.
5)

1.
7
(1
–
3)

3.
8
(0
.7
–
20

)
2.
3
(1
.8
–
3.
0)

0.
5
(0
.3
–
0.
9)

3.
1
(2
.4
–
3.
9)

7.
7
(4
.5
–
13

.4
)

13
.1

(1
2.
3–

14
.0
)

12
.2

(1
0.
3–

14
.3
)

15
.7

(1
2.
8–

19
.3
)

A
cu

te
M
I

0.
4
(0
.2
–
1.
1)

0.
2
(0
–
1.
2)

0.
8
(0
.3
–
1.
8)

0.
0
(0
.0
–
5.
8‡
)

0.
9
(0
.6
–
1.
3)

0.
4
(0
.2
–
0.
7)

1.
0
(0
.7
–
1.
5)

2.
9
(1
.2
–
6.
7)

4.
6
(4
.1
–
5.
2)

4.
5
(3
.5
–
5.
7)

5.
3
(3
.8
–
7.
2)

U
ns

ta
bl
e
an

gi
na

0.
4
(0
.1
–
1.
2)

0.
3
(0
.1
–
1.
3)

0.
2
(0
.1
–
0.
9)

1.
9
(0
.3
–
13

.7
)

0.
6
(0
.3
–
1.
0)

0.
1
(0
–
0.
4)

0.
7
(0
.5
–
1.
1)

2
(0
.7
–
5.
3)

3.
5
(3
.1
–
4.
0)

3.
6
(2
.7
–
4.
8)

3.
6
(2
.4
–
5.
4)

C
or
on

ar
y
re
va

sc
ul
ar
iz
at
io
n

0.
6
(0
.2
–
1.
4)

0.
0
(0
.0
–
5.
0‡
)

1.
0
(0
.5
–
2.
0)

1.
8
(0
.2
–
16

.6
)

1.
4
(1
.0
–
1.
9)

0.
0
(0
–
0.
3)

1.
9
(1
.4
–
2.
5)

5.
8
(3
–
10

.9
)

7.
2
(6
.6
–
7.
9)

6.
7
(5
.4
–
8.
4)

8.
6
(6
.5
–
11

.3
)

A
ny

ce
re
br
ov

as
cu

la
r
di
se

as
e

1.
9
(1
.3
–
2.
9)

1.
4
(0
.7
–
2.
7)

3.
0
(2
.1
–
4.
4)

0.
0
(0
.0
–
5.
8‡
)

3.
0
(2
.4
–
3.
7)

1.
9
(1
.4
–
2.
5)

3.
2
(2
.5
–
4)

7.
2
(4
–
12

.8
)

7.
6
(7
.0
–
8.
3)

8.
1
(6
.6
–
9.
8)

7.
4
(5
.6
–
9.
9)

T
IA

0.
9
(0
.5
–
1.
7)

0.
8
(0
.3
–
1.
9)

1.
4
(0
.8
–
2.
4)

0.
0
(0
.0
–
5.
8‡
)

1.
6
(1
.2
–
2.
1)

1.
0
(0
.7
–
1.
5)

1.
4
(1
.0
–
2.
0)

4.
6
(2
.2
–
9.
3)

3.
7
(3
.3
–
4.
2)

4.
1
(3
.2
–
5.
2)

3.
4
(2
.3
–
5)

S
tr
ok

e
1.
1
(0
.7
–
1.
9)

0.
6
(0
.2
–
1.
7)

1.
9
(1
.2
–
3.
1)

0.
0
(0
.0
–
5.
8‡
)

1.
6
(1
.2
–
2.
1)

0.
8
(0
.5
–
1.
3)

2.
1
(1
.6
–
2.
7)

3.
0
(1
.3
–
6.
8)

4.
5
(4
.1
–
5.
1)

4.
7
(3
.7
–
6)

4.
6
(3
.2
–
6.
5)

H
F
ho

sp
ita

liz
at
io
n

0.
3
(0
.0
3–

1.
1)

0.
2
(0
–
1.
1)

0.
1
(0
–
0.
8)

1.
9
(0
.3
–
13

.7
)

1.
6
(1
.2
–
2.
2)

0.
7
(0
.4
–
1.
3)

1.
1
(0
.7
–
1.
8)

7.
3
(2
.7
–
19

.7
)

10
.1

(9
.4
–
10

.9
)

9.
9
(7
.9
–
12

.4
)

11
.4

(8
.4
–
15

.3
)

M
al
es

†

A
ny

ev
en

t
(a
gg

re
ga

te
)

6.
2
(4
.3
–
8.
5)

2.
7
(1
.4
–
4.
9)

8.
2
(5
.6
–
12

)
23

.8
(8
.7
–
65

.2
)

10
.5

(9
.0
–
12

.2
)

4.
0
(2
.9
–
5.
5)

13
.6

(1
1.
2–

16
.4
)

38
.4

(2
4.
1–

61
.4
)

51
.6

(4
9.
6–

53
.7
)

49
.4

(4
2.
9–

56
.9
)

54
.9

(4
6.
6–

64
.8
)

A
ny

co
ro
na

ry
he

ar
t
di
se

as
e

3.
4
(2
.1
–
5.
3)

1
(0
.4
–
2.
6)

5.
6
(3
.6
–
8.
7)

11
.6

(3
.3
–
41

.6
)

5.
8
(4
.7
–
7.
0)

1.
4
(0
.8
–
2.
4)

8.
7
(7
–
10

.8
)

20
.8

(1
2.
2–

35
.4
)

28
.6

(2
7.
1–

30
.2
)

27
.8

(2
3.
5–

32
.9
)

29
.9

(2
4.
5–

36
.4
)

A
cu

te
M
I

1.
1
(0
.6
–
2.
3)

0.
2
(0
–
1.
8)

2.
7
(1
.5
–
4.
8)

0.
0
(0
.0
–
12

.5
‡
)

2.
7
(1
.9
–
3.
6)

0.
8
(0
.4
–
1.
5)

3.
8
(2
.7
–
5.
2)

9.
9
(4
.6
–
21

.2
)

9.
5
(8
.7
–
10

.5
)

9.
6
(7
.5
–
12

.2
)

9.
5
(7
.1
–
12

.7
)

U
ns

ta
bl
e
an

gi
na

1.
1
(0
.5
–
2.
3)

0.
7
(0
.2
–
2.
5)

1.
9
(0
.8
–
4.
5)

0.
0
(0
.0
–
12

.5
‡
)

1.
4
(0
.9
–
2.
1)

0.
5
(0
.2
–
1.
2)

1.
9
(1
.2
–
3.
1)

4.
5
(1
.4
–
13

.9
)

6.
2
(5
.5
–
7.
0)

6.
5
(4
.5
–
9.
4)

5.
8
(3
.7
–
9.
3)

C
or
on

ar
y
re
va

sc
ul
ar
iz
at
io
n

2.
6
(1
.4
–
4.
3)

0.
2
(0
–
1.
8)

4.
4
(2
.7
–
7)

11
.9

(3
.5
–
40

.3
)

3.
7
(2
.9
–
4.
8)

0.
7
(0
.3
–
1.
4)

6.
5
(5
.1
–
8.
4)

11
.5

(5
.9
–
22

.2
)

20
.5

(1
9.
3–

21
.9
)

20
.3

(1
6.
8–

24
.5
)

20
.9

(1
6.
8–

26
.2
)

A
ny

ce
re
br
ov

as
cu

la
r
di
se

as
e

2.
0
(1
.0
–
3.
7)

1.
3
(0
.5
–
3.
3)

2.
1
(1
–
4.
6)

7.
6
(1
.2
–
47

.7
)

2.
5
(1
.8
–
3.
3)

1.
4
(0
.8
–
2.
4)

3
(2
–
4.
3)

6.
8
(2
.7
–
17

.3
)

7.
9
(7
.1
–
8.
8)

6.
7
(4
.7
–
9.
4)

9.
7
(6
.8
–
13

.9
)

T
IA

1.
3
(0
.4
–
2.
8)

0.
7
(0
.2
–
2.
3)

0.
7
(0
.2
–
2.
2)

8.
3
(2
.1
–
33

.3
)

1.
6
(1
.1
–
2.
4)

0.
8
(0
.4
–
1.
7)

1.
8
(1
.2
–
2.
9)

5.
5
(2
.1
–
14

.4
)

3.
2
(2
.7
–
3.
8)

2.
3
(1
.3
–
4)

4.
6
(2
.8
–
7.
8)

S
tr
ok

e
0.
8
(0
.2
–
2.
2)

0.
5
(0
.1
–
2)

1.
2
(0
.5
–
2.
9)

0.
0
(0
.0
–
12

.5
‡
)

1.
0
(0
.6
–
1.
6)

0.
8
(0
.4
–
1.
6)

1.
4
(0
.8
–
2.
4)

1.
1
(0
.1
–
8.
8)

5.
7
(5
.0
–
6.
5)

5.
1
(3
.5
–
7.
5)

6.
5
(4
.3
–
9.
9)

H
F
ho

sp
ita

liz
at
io
n

0.
8
(0
.2
–
2.
2)

0.
4
(0
.1
–
1.
9)

0.
5
(0
.1
–
2.
2)

5.
9
(0
.3
–
10

2.
6)

2.
2
(1
.5
–
3.
1)

1.
1
(0
.6
–
2.
2)

1.
9
(1
.1
–
3.
3)

10
.5

(2
.8
–
38

.7
)

16
.5

(1
5.
4–

17
.7
)

15
.9

(1
2.
1–

20
.9
)

17
.4

(1
2.
6–

24
)

D
e
fin

iti
o
n
o
f
a
b
b
re
vi
a
tio

n
s:

A
C
O
=
a
st
h
m
a
–C

O
P
D

o
ve

rl
a
p
;
C
I=

c
o
n
fid

e
n
c
e
in
te
rv
a
l;
C
O
P
D
=
c
h
ro
n
ic

o
b
st
ru
c
tiv
e
p
u
lm

o
n
a
ry

d
is
e
a
se

;
C
V
=
c
a
rd
io
va

sc
u
la
r;
G
S
A
=
g
e
n
e
ra
l
se

ve
re

a
st
h
m
a
;
H
F
=
h
e
a
rt
fa
ilu
re
;
M
I=

m
yo

c
a
rd
ia
l
in
fa
rc
tio

n
;
T
E
=
tr
ia
l-
e
lig

ib
le
;
T
IA

=
tr
a
n
si
e
n
t
is
c
h
e
m
ic

a
tt
a
c
k.

*A
g
e
-
a
n
d
se

x-
st
a
n
d
a
rd
iz
e
d
ra
te
s.

†
A
g
e
-s
ta
n
d
a
rd
iz
e
d
ra
te
s.

‡
E
s
ti
m
a
te
d
u
p
p
e
r
b
o
u
n
d
u
s
in
g
th
e
“r
u
le

o
f
th
re
e
.”
T
h
e
ru
le

o
f
th
re
e
st
a
te
s
th
a
t
th
e
9
5
%

u
p
p
e
r
c
o
n
fi
d
e
n
c
e
b
o
u
n
d
w
h
e
n
0
e
ve

n
ts

a
re

o
b
s
e
rv
e
d
in

N
tr
ia
ls

c
a
n
b
e
e
st
im

a
te
d
a
s
3
/N

(1
1
,
1
2
).

1582 AnnalsATS Volume 18 Number 9 | September 2021

LETTERS



The following CVEs were evaluated: 1) coronary heart disease,
defined as acutemyocardial infarction (any diagnosis), unstable angina
(primary diagnosis) during an inpatient or emergency department
encounter, or coronary revascularizationprocedure;2) cerebrovascular
disease, defined as any diagnosis of stroke or transient ischemic attack;
and 3) congestive heart failure (CHF), defined as hospital admission
with a primary diagnosis of CHF or secondary diagnosis of CHFwith a
primary diagnosis of pulmonary edema or hypostatic pneumonia.
Events were considered distinct if they were.30 days apart. We
calculated aggregate CVE rates (number of events per 1,000 patient-
years [PY]) and rates for individual CV conditions using negative
binomial regression.Wegenerated age group– (18–44yr, 45–64yr, and
>65 yr) and sex-stratified rates to allow comparisons between cohorts
amongsubgroupswithsimilarCVrisk.Toimprovegeneralizability,our
estimates were standardized to the U.S. severe asthma and ACO
populations using age and sexdistributions obtained from theNational
Health Interview Survey (10). To further account for differences by age
and improve the comparability of CVE rates between the cohorts, we
performed the followingsensitivity analyses:1) calculatedCVErates for
agegroupsat5-year intervals from45to75years (noACOpatients aged
,45 yr andnoTEpatients aged.75 yr) and 2) calculated age-adjusted
CVE rate ratios (RRs) and 95% confidence intervals (CIs) for the ACO
versus GSA cohorts and ACO versus TE cohorts.

Results
Baseline characteristics of the TE (N=20,768), GSA (N=32,439), and
ACO (N=13,028) cohorts are shown inTable 1. Themedian age of the
ACO cohort (61 yr) was higher than that of the other cohorts (GSA, 47
yr; TE, 46 yr). Compared with the mean aggregate CVE rate in the TE
cohort (4.3; 95% CI, 3.4–5.4 per 1,000 PY), the rate in the GSA cohort
was almost twofold higher (8.0; 95%CI, 7.2–8.9 per 1,000 PY), whereas
that in the ACO cohort was almost ninefold higher (38.5; 95% CI,
36.4–40.6 per 1,000 PY) (Figure 1). Patients in the ACO cohort had
several-fold higher CVE rates than those in the TE and GSA cohorts
acrossbroadageandsexsubgroups(Table2),withasimilar trendacross
5-year age subgroups (data not shown) and age-adjusted RRs (vs. TE:
RR, 5.7; 95%CI, 4.4–7.3 and vs. GSA: RR, 3.2; 95%CI, 2.8–3.6; data not
shown). Men had 1.5- to 1.7-fold higher aggregate CVE rates than
women in all three cohorts (Table 2).

Discussion
This study showed that CVE rates in the GSA and ACO cohorts were
higher than in the TE cohort. Such population-level differences in
background CV risk should be considered when interpreting clinical
trial safety data. Patients in the ACO cohort had the highest CVE rates.
This trendwas consistent across broad andnarrowage groups and age-
adjusted RRs, indicating that the higher rates in patients with ACO
cannot be explained by differences in age alone. Overall, our results
show that clinicians should expect to see several-fold higher CVE rates
among patients with severe, suboptimally controlled asthma,
particularly patients with ACO, than those that have been reported in
clinical trials. The higher CVE rates among patients with ACOmay be
attributed to ahigherprevalenceof risk factors suchas smokinghistory,
greater lung function impairment, and the presence of comorbidities
suchasdiabetesandhypertension.Acomprehensiveevaluationof these

risk factors and their distributions among the patient cohorts was
outside the scope of this study.

In our study, the aggregate CVE rate in the TE cohort was 4.3 per
1,000 PY (approximately two events, on average, if 500 patients are
followedfor1year); thus, trialists shouldexpect to seea smallnumberof
CVEsindependentof the investigationaldrugevenamonglow-risk(i.e.,
those without or with well-managed CV disease) patients with severe,
suboptimally controlled asthma.

This study has a few limitations inherent to the use of
retrospectively collected insurance claims data. First, we could not use
the standarddefinitionofmajor adverseCVevents because death is not
reliably captured in claims data. Second, the diagnosis of severe asthma
was based ondiagnosis codes and prescriptionfills recorded inmedical
and pharmacy claims. Third, we could not apply certain trial inclusion
criteria, such as lung functionmeasures, to the TE cohort because these
were not available in the data. Lastly, smoking status, a major
determinant of COPD, was not included in the case definition.
Furthermore, we relied on COPD diagnoses to identify patients with
ACO;however, the diagnosis ofCOPDin the context of asthma is often
ambiguous in the clinical setting.�
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Secondary Bacterial Pneumonias and Bloodstream
Infections in Patients Hospitalizedwith COVID-19

To the Editor:

Hospitalized patients, particularly those who are critically ill, are at risk
for “secondary” infections (1, 2). Initial reports of patients hospitalized
with coronavirus disease (COVID-19) indicate that 10–33% develop
bacterial pneumonia (3, 4) and 2–6% develop bloodstream infection
(BSI) (5, 6). Few studies have reported patient characteristics or the
impact of intensive care unit (ICU) admission on secondary infections
(3, 6–8). We conducted a descriptive study to identify the prevalence,
microbiology, and outcomes of secondary pneumonias and BSIs in
patients hospitalized with COVID-19.

Methods
The EmoryUniversity Institutional ReviewBoard approved this study.
Patients :18 years oldwith a positive severe acute respiratory syndrome
coronavirus2(SARS-CoV-2)real-timepolymerasechainreactionassay
admitted to four academichospitals inAtlanta,Georgia, fromFebruary
15 toMay 16, 2020, were included. Data were extracted from the
electronicmedical record (CernerMillennium) through June 16, 2020,
including comorbidities (identified by International Classification of
Diseases, 10th revision codes).

Blood cultureswere incubated in BACT/ALERT3D (bioM�erieux,
Inc.), and respiratory cultures were inoculated on 5% sheep blood,
chocolate, andMacConkeyagars.Organismswere identifiedbymatrix-
assisted laser desorption ionization-time of flight mass spectrometry

(bioM�erieux, Inc.). Susceptibility testing was performed by Vitek 2
(bioM�erieux, Inc.).

We used the U.S. Centers for Disease Control and Prevention
(CDC) criteria to determine ventilator-associated events (VAEs),
including infection-related ventilator-associated complications
(IVACs) and possible ventilator-associated pneumonia (PVAP) (9).

Blood cultures were considered contaminated if one of two sets
grew a typically nonpathogenic organism (e.g., coagulase-negative
staphylococci) or if the clinical team determined the organism a
contaminant. Two of three infectious diseases physicians (M.W.A.,
D.R.B., andA.B.) reviewedBSIs todetermine clinical source and a third
(J.T.J.) arbitrated disagreements. Infections were attributed to skin if
therewas a clinically infectedwound or peripheral intravenous line but
no central line.

We assessed in-hospital mortality, comparing patients with and
without infections using the x2 test. SAS University Edition (SAS
Institute) was used for data analysis.

Results
Patients.Among774patientshospitalizedwithCOVID-19, themedian
age was 62 years (interquartile range, 50–73), 49.7% were female, and
66.6%wereBlack(Table1).Hypertension(75.5%)anddiabetesmellitus
(45.7%) were the most common comorbidities. Three hundred thirty-
five (43.3%) required ICUadmission, 238 (30.7%) requiredmechanical
ventilation, and 120 (15.5%) died.

Respiratory infections. Among 238 intubated patients, 201
(84.5%) had at least one respiratory culture sent, and 65 (27.3%) had a
positive respiratoryculture,witha totalof84potentialpathogens (Table
2). The most common bacteria were Staphylococcus aureus (29/84;
34.5%), Pseudomonas aeruginosa (16/84; 19.0%), and Klebsiella spp.
(14/84; 16.7%), with only oneAspergillus spp. Mortality did not differ
between intubated patients with an identified bacterial respiratory
pathogen and those without (41.5% vs. 35.3%, P = 0.37).
Forty-six patients (19.3%) had a CDC-defined VAE (15.3 VAEs per
1,000 ventilator-days), 16 (6.7%) had an IVAC (5.3 IVACs per
1,000 ventilator-days), and 5 (2.1%) had a PVAP (1.7 PVAPs
per1,000ventilator-days). Eleven (23.9%)patientswithaVAErequired
a tracheostomy and 25 (54.3%) died. None of the five patients with
PVAP died.

Among 536 (69.3%) nonintubated patients, 186 (34.7%) had
Legionellaurine antigens sent, and two (0.4%)were positive. Sixty-nine
(12.9%) had at least one respiratory culture sent, and one was positive
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