
ISSN 1806-3756© 2022 Sociedade Brasileira de Pneumologia e Tisiologia

Determinantes de mortalidade em pacientes 
com COVID-19 em estado crítico durante 
a primeira onda da doença: estudo 
multicêntrico no Brasil
Fernando Jose da Silva Ramos1,2a, Fernanda Chohfi Atallah1,2a,  
Maria Aparecida de Souza1a, Elaine Maria Ferreira1a, Flavia Ribeiro Machado1a, 
Flavio Geraldo Resende Freitas1,3a

T
ab

el
a 

S
1

. 
D

ad
os

 la
bo

ra
to

ri
ai

s 
na

 a
dm

is
sã

o 
na

 U
TI

.a

V
ar

iá
ve

is
D

es
fe

ch
o 

ho
sp

it
al

ar
T
ot

al
O

R
9
5
%

 C
I

p
A

lt
a

Ó
bi

to
2
.5

%
9
7
.5

%
(n

 =
 3

7
1
)

(n
 =

 2
7
4
)

(N
 =

 6
4
5
)

H
em

og
lo

bi
na

, 
g/

dL
13

,1
 [

11
,2

; 
14

,4
] 

(n
 =

 3
70

)
12

,1
 [

9,
6;

 1
3,

7]
12

,7
 [

10
,6

; 
14

,2
] 

(n
 =

 6
44

)
0.

89
0.

84
0.

94
< 

0.
00

01
H

em
at

óc
ri

to
, 

%
38

,8
 [

33
,5

; 
42

,4
] 

(n
 =

 3
70

)
36

,2
 [

29
,2

; 
41

,1
]

37
,8

 [
31

,9
; 

42
,0

] 
(n

 =
 6

44
)

0.
96

0.
95

0.
98

0.
00

04
Ne

ut
ró

fil
os

, 
m

ilh
õe

s 
de

 
cé

lu
la

s/
m

m
³

5,
8 

[3
,9

; 
8,

3]
 (

n 
= 

32
0)

7,
2 

[4
,4

; 
10

,8
] 

(n
 =

 2
40

)
6,

3 
[4

,0
; 

9,
5]

 (
n 

= 
56

0)
1.

08
1.

04
1.

12
0.

00
01

Ne
ut

ró
fil

os
, 

%
76

,7
 [

68
,0

; 
84

,4
] 

(n
 =

 3
20

)
80

,4
 [

73
,0

; 
87

,8
] 

(n
 =

 2
40

)
78

,7
 [

70
,0

; 
85

,2
] 

(n
 =

 5
60

)
1.

02
1.

01
1.

03
0.

00
6

Li
nf

óc
it

os
, 

m
ilh

õe
s 

de
 

cé
lu

la
s/

m
m

³
0,

9 
[0

,7
; 

1,
4]

 (
n 

= 
36

7)
0,

9 
[0

,5
; 

1,
3]

 (
n 

= 
27

2)
0,

9 
[0

,6
; 

1,
3]

 (
n 

= 
63

9)
0.

90
0.

72
1.

13
0.

38

Li
nf

óc
it

os
, 

%
13

,0
 [

8,
4;

 1
9,

1]
 (

n 
= 

36
7)

10
,0

 [
6,

0;
 1

5,
0]

 (
n 

= 
27

2)
11

,8
 [

7,
0;

 1
7,

7]
 (

n 
= 

63
9)

0.
95

0.
93

0.
97

< 
0.

00
01

Pl
aq

ue
ta

s,
  

(1
.0

00
/m

m
³)

/1
0

20
,4

 [
15

,7
; 

26
,5

] 
(n

 =
 3

69
)

17
,3

 [
12

,5
; 

23
,1

]
19

,0
 [

14
,2

; 
25

,2
] 

(n
 =

 6
43

)
0.

95
0.

93
0.

97
< 

0.
00

01

Cr
ea

ti
ni

na
, 

(m
g/

dL
)/

10
0,

1 
[0

,1
; 

0,
1]

 (
n 

= 
36

8)
0,

2 
[0

,1
; 

0,
3]

 (
n 

= 
27

1)
0,

1 
[0

,1
; 

0,
2]

 (
n 

= 
63

9)
3.

38
1.

59
7.

19
0.

00
1

U
re

ia
, 

(m
g/

dL
)/

10
3,

9 
[2

,6
; 

6,
0]

 (
n 

= 
36

7)
7,

0 
[4

,1
; 

11
,6

] 
(n

 =
 2

65
)

4,
7 

[2
,9

; 
8,

8]
 (

n 
= 

63
2)

1.
12

1.
08

1.
16

< 
0.

00
01

G
lic

os
e,

 (
m

g/
dL

)/
10

11
,8

 [
10

,1
; 

16
,3

] 
(n

 =
 2

14
)

15
,2

 [
11

,6
; 

23
,9

] 
(n

 =
 1

52
)

13
,0

 [
10

,6
; 

19
,4

] 
(n

 =
 3

66
)

1.
05

1.
02

1.
08

0.
00

02
Pr

ot
eí

na
 C

 r
ea

ti
va

, 
(m

g/
dL

)/
10

1,
3 

[0
,6

; 
7,

0]
 (

n 
= 

22
7)

4,
5 

[1
,0

; 
18

,8
] 

(n
 =

 1
39

)
1,

7 
[0

,7
; 

11
,6

] 
(n

 =
 3

66
)

1.
04

1.
02

1.
07

< 
0.

00
01

La
ct

at
o,

 m
g/

dL
13

,0
 [

10
,0

; 
17

,0
] 

(n
 =

 2
92

)
15

,0
 [

12
,0

; 
20

,5
] 

(n
 =

 2
43

)
14

,0
 [

11
,0

; 
19

,0
] 

(n
 =

 5
35

)
1.

05
1.

03
1.

07
< 

0.
00

01
AL

T,
 (

U
/L

)/
10

3,
6 

[2
,4

; 
5,

7]
 (

n 
= 

31
5)

3,
2 

[2
,0

; 
5,

3]
 (

n 
= 

23
5)

3,
4 

[2
,2

; 
5,

6]
 (

n 
= 

55
0)

1.
01

1.
00

1.
03

0.
12

AS
T,

 (
U

/L
)/

10
3,

9 
[2

,6
; 

5,
8]

 (
n 

= 
21

5)
5,

5 
[3

,4
; 

8,
3]

 (
n 

= 
14

1)
4,

4 
[2

,8
; 

7,
2]

 (
n 

= 
35

6)
1.

02
1.

00
1.

05
0.

07
Bi

lir
ru

bi
na

 t
ot

al
, 

m
g/

dL
0,

4 
[0

,3
; 

0,
6]

 (
n 

= 
29

7)
0,

5 
[0

,3
; 

0,
9]

 (
n 

= 
22

9)
0,

4 
[0

,3
; 

0,
7]

 (
n 

= 
52

6)
2.

05
1.

45
2.

91
< 

0.
00

01
Te

m
po

 d
e 

pr
ot

ro
m

bi
na

 
pa

rc
ia

l,
 s

32
,6

 [
28

,8
; 

37
,7

] 
(n

 =
 3

27
)

34
,9

 [
30

,4
; 

41
,0

] 
(n

 =
 2

51
)

33
,8

 [
29

,5
; 

39
,1

] 
(n

 =
 5

78
)

1.
02

1.
01

1.
03

0.
00

6

Te
m

po
 d

e 
pr

ot
ro

m
bi

na
, s

13
,7

 [
13

,0
; 

14
,6

] 
(n

 =
 3

26
)

14
,7

 [
13

,7
; 

16
,3

] 
(n

 =
 2

51
)

13
,9

 [
13

,2
; 

15
,2

] 
(n

 =
 5

77
)

1.
16

1.
09

1.
24

< 
0.

00
01

IN
R

1,
1 

[1
,0

; 
1,

2]
 (

n 
= 

32
6)

1,
1 

[1
,0

; 
1,

3]
 (

n 
= 

25
1)

1,
1 

[1
,0

; 
1,

2]
 (

n 
= 

57
7)

2.
21

1.
27

3.
85

0.
00

5
Só

di
o,

 m
m

ol
/L

13
7,

0 
[1

35
,0

; 1
39

,0
] (

n 
= 

36
6)

13
7,

0 
[1

34
,0

; 1
40

,0
] (

n 
= 

27
1)

13
7,

0 
[1

34
,0

; 1
40

,0
] (

n 
= 

63
7)

1.
00

0.
98

1.
03

0.
80

Po
tá

ss
io

, 
m

m
ol

/L
4,

2 
[3

,8
; 

4,
6]

 (
n 

= 
36

4)
4,

4 
[4

,0
; 

5,
0]

 (
n 

= 
26

8)
4,

2 
[3

,9
; 

4,
7]

 (
n 

= 
63

2)
1.

67
1.

35
2.

07
< 

0.
00

01
Pr

oc
al

ci
to

ni
na

, 
ng

/m
L

0,
2 

[0
,1

; 
0,

7]
 (

n 
= 

87
)

0,
5 

[0
,2

; 
2,

2]
 (

n 
= 

80
)

0,
3 

[0
,1

; 
0,

9]
 (

n 
= 

16
7)

1.
00

0.
99

1.
00

0.
57

Dí
m

er
o 

D,
 m

g/
m

L
1,

1 
[0

,4
; 

2,
8]

 (
n 

= 
26

4)
2,

4 
[1

,2
; 

5,
3]

 (
n 

= 
16

2)
1,

6 
[0

,6
; 

3,
5]

 (
n 

= 
42

6)
1.

14
1.

09
1.

20
< 

0.
00

01
LD

H
, 

(m
g/

m
L)

/1
0

49
,9

 [
0,

0;
 6

4,
4]

 (
n 

= 
55

)
19

,2
 [

0,
0;

 7
0,

5]
 (

n 
= 

12
)

48
,2

 [
0,

0;
 6

5,
2]

 (
n 

= 
67

)
1.

00
0.

98
1.

02
0.

93
Fe

rr
it

in
a,

 (
m

g/
m

L)
/1

0
50

,4
 [

0,
0;

 1
24

,0
] 

(n
 =

 5
3)

60
,9

 [
0,

0;
 1

34
,5

] 
(n

 =
 1

7)
54

,0
 [

0,
0;

 1
30

,8
] 

(n
 =

 7
0)

1.
00

1.
00

1.
01

0.
86

IN
R
: 

in
te

rn
at

io
na

l n
or

m
al

iz
ed

 r
at

io
 (

ra
zã

o 
no

rm
al

iz
ad

a 
in

te
rn

ac
io

na
l)

. 
a V

al
or

es
 e

xp
re

ss
os

 c
om

o 
m

ed
ia

na
 [

II
Q

].

https://dx.doi.org/10.36416/1806-3756/e20220083

1/4

J Bras Pneumol. 2022;48(5):e20220083
MATERIAL SUPLEMENTAR 

https://creativecommons.org/licenses/by-nc/4.0/


Determinantes de mortalidade em pacientes com COVID-19 em estado crítico durante a  
primeira onda da doença: estudo multicêntrico no Brasil

T
ab

el
a 

S
2

. 
Pe

rfi
l d

e 
se

ns
ib

ili
da

de
 a

 f
ár

m
ac

os
 d

os
 a

ge
nt

es
 is

ol
ad

os
 e

m
 a

m
os

tr
as

 d
e 

sa
ng

ue
.a

B
ac

té
ria

s
O

xa
ci

lin
a

V
an

co
m

ic
in

a
Li

ne
zo

lid
a

C
ef

al
os

po
rin

a
C

ar
ba

pe
nê

m
ic

o
Q

ui
no

lo
na

Po
lim

ix
in

a
G

ra
m

-p
os

it
iv

as
O

ut
ro

s 
St

ap
hy

lo
co

cc
us

 s
p.

5/
50

 (
10

,0
)

43
/5

0 
(8

6,
0)

42
/5

0 
(8

4,
0)

St
re

pt
oc

oc
cu

s 
sp

.
1/

1 
(1

00
,0

)
1/

1 
(1

00
,0

)
1/

1 
(1

00
,0

)
St

ap
hy

lo
co

cc
us

 a
ur

eu
s

2/
5 

(4
0,

0)
4/

5 
(8

0,
0)

4/
5 

(8
0,

0)
En

te
ro

co
cc

us
 f

ae
ca

li
s

2/
3 

(6
6,

7)
1/

3 
(3

3,
3)

O
ut

ro
s 

En
te

ro
co

cc
us

 s
p.

0/
1 

(0
,0

)
1/

1 
(1

00
,0

)
G

ra
m

-n
eg

at
iv

as
A

ci
ne

to
ba

ct
er

 b
au

m
an

ni
i

1/
2 

(5
0,

0)
1/

2 
(5

0,
0)

1/
2 

(5
0,

0)
1/

2 
(5

0,
0)

Es
ch

er
ic

hi
a 

co
li

2/
5 

(4
0,

0)
3/

5 
(6

0,
0)

2/
5 

(4
0,

0)
2/

5 
(4

0,
0)

Kl
eb

si
el

la
 p

ne
um

on
ia

e
0/

21
 (

0,
0)

1/
21

 (
4,

8)
1/

21
 (

4,
8)

8/
21

 (
38

,1
)

O
ut

ra
s

1/
5 

(2
0,

0)
2/

5 
(4

0,
0)

1/
5 

(2
0,

0)
2/

5 
(4

0,
0)

Ps
eu

do
m

on
as

 a
er

ug
in

os
a

1/
2 

(5
0,

0)
1/

2 
(5

0,
0)

1/
2 

(5
0,

0)
2/

2 
(1

00
,0

)
a V

al
or

es
 e

xp
re

ss
os

 e
m

 n
/n

 (
%

),
 o

u 
se

ja
, 

nú
m

er
o 

de
 c

ep
as

 s
en

sí
ve

is
/n

úm
er

o 
de

 is
ol

ad
os

. 
b O

 m
ic

ro
rg

an
is

m
o 

po
de

 t
er

 a
pa

re
ci

do
 e

m
 m

ai
s 

de
 u

m
a 

cu
lt
ur

a.

T
ab

el
a 

S
3

. 
Pe

rfi
l d

e 
se

ns
ib

ili
da

de
 a

 f
ár

m
ac

os
 d

os
 a

ge
nt

es
 is

ol
ad

os
 e

m
 a

m
os

tr
as

 d
e 

as
pi

ra
do

 t
ra

qu
ea

l.a

B
ac

té
ria

s
O

xa
ci

lin
a

V
an

co
m

ic
in

a
Li

ne
zo

lid
a

C
ef

al
os

po
rin

a
C

ar
ba

pe
nê

m
ic

o
Q

ui
no

lo
na

Po
lim

ix
in

a
G

ra
m

-p
os

it
iv

as
O

ut
ro

s 
St

ap
hy

lo
co

cc
us

 s
p.

1/
1 

(1
00

,0
)

1/
1 

(1
00

,0
)

1/
1 

(1
00

,0
)

St
ap

hy
lo

co
cc

us
 a

ur
eu

s
5/

11
 (

45
,5

)
5/

11
 (

45
,5

)
4/

11
 (

36
,4

)
En

te
ro

co
cc

us
 f

ae
ca

lis
1/

1 
(1

00
,0

)
1/

1 
(1

00
,0

)
O

ut
ro

s 
En

te
ro

co
cc

us
 s

p.
1/

1 
(1

00
,0

)
1/

1 
(1

00
,0

)
G

ra
m

-n
eg

at
iv

as
Ac

in
et

ob
ac

te
r 

ba
um

an
ni

i
0/

1 
(0

,0
)

0/
1 

(0
,0

)
0/

1 
(0

,0
)

0/
1 

(0
,0

)
Ac

in
et

ob
ac

te
r 

sp
.

1/
1 

(1
00

,0
)

1/
1 

(1
00

,0
)

1/
1 

(1
00

,0
)

0/
1 

(0
,0

)
Es

ch
er

ic
hi

a 
co

li
0/

2 
(0

,0
)

1/
2 

(5
0,

0)
0/

2 
(0

,0
)

0/
2 

(0
,0

)
Kl

eb
si

el
la

 p
ne

um
on

ia
e

3/
45

 (
6,

7)
5/

45
 (

11
,1

)
4/

45
 (

8,
9)

13
/4

5 
(2

8,
9)

O
ut

ra
s

4/
8 

(5
0,

0)
3/

8 
(3

7,
5)

3/
8 

(3
7,

5)
2/

8 
(2

5,
0)

Ps
eu

do
m

on
as

 a
er

ug
in

os
a

11
/1

7 
(6

4,
7)

11
/1

7 
(6

4,
7)

10
/1

7 
(5

8,
8)

11
/1

7 
(6

4,
7)

a V
al

or
es

 e
xp

re
ss

os
 e

m
 n

/n
 (

%
),

 o
u 

se
ja

, 
nú

m
er

o 
de

 c
ep

as
 s

en
sí

ve
is

/n
úm

er
o 

de
 is

ol
ad

os
. 

J Bras Pneumol. 2022;48(5):e202200832/4



Ramos FJS, Atallah FC, Souza MA, Ferreira EM, Machado FR, Freitas FGR
T
ab

el
a 

S
4

. 
Pe

rfi
l d

e 
se

ns
ib

ili
da

de
 a

 f
ár

m
ac

os
 d

os
 a

ge
nt

es
 is

ol
ad

os
 e

m
 a

m
os

tr
as

 d
e 

ur
in

a.
a

B
ac

té
ria

s
O

xa
ci

lin
a

V
an

co
m

ic
in

a
Li

ne
zo

lid
a

C
ef

al
os

po
rin

a
C

ar
ba

pe
nê

m
ic

o
Q

ui
no

lo
na

Po
lim

ix
in

a
G

ra
m

-p
os

it
iv

as
En

te
ro

co
cc

us
 f

ae
ca

lis
1/

1 
(1

00
,0

)
0/

1 
(0

,0
)

O
ut

ro
s 

En
te

ro
co

cc
us

 s
p.

2/
2 

(1
00

,0
)

0/
2 

(0
,0

)
G

ra
m

-n
eg

at
iv

as
Es

ch
er

ic
hi

a 
co

li
3/

7 
(4

2,
9)

5/
7 

(7
1,

4)
3/

7 
(4

2,
9)

3/
7 

(4
2,

9)
Kl

eb
si

el
la

 p
ne

um
on

ia
e

3/
12

 (
25

,0
)

4/
12

 (
33

,3
)

3/
12

 (
25

,0
)

4/
12

 (
33

,3
)

O
ut

ra
s

1/
3 

(3
3,

3)
2/

3 
(6

6,
7)

2/
3 

(6
6,

7)
2/

3 
(6

6,
7)

Ps
eu

do
m

on
as

 a
er

ug
in

os
a

0/
1 

(0
,0

)
1/

1 
(1

00
,0

)
1/

1 
(1

00
,0

)
1/

1 
(1

00
,0

)
a V

al
or

es
 e

xp
re

ss
os

 e
m

 n
/n

 (
%

),
 o

u 
se

ja
, 

nú
m

er
o 

de
 c

ep
as

 s
en

sí
ve

is
/n

úm
er

o 
de

 is
ol

ad
os

. 

T
ab

el
a 

S
5

. 
Pe

rfi
l d

e 
se

ns
ib

ili
da

de
 a

 f
ár

m
ac

os
 d

os
 a

ge
nt

es
 is

ol
ad

os
 e

m
 a

m
os

tr
as

 d
e 

po
nt

a 
de

 c
at

et
er

.a

B
ac

té
ria

s
O

xa
ci

lin
a

V
an

co
m

ic
in

a
Li

ne
zo

lid
a

C
ef

al
os

po
rin

a
C

ar
ba

pe
nê

m
ic

o
Q

ui
no

lo
na

Po
lim

ix
in

a
G

ra
m

-p
os

it
iv

as
O

ut
ro

s 
St

ap
hy

lo
co

cc
us

 s
p.

0/
6 

(0
,0

)
5/

6 
(8

3,
3)

5/
6 

(8
3,

3)
St

ap
hy

lo
co

cc
us

 a
ur

eu
s

2/
2 

(1
00

,0
)

1/
2 

(5
0,

0)
1/

2 
(5

0,
0)

En
te

ro
co

cc
us

 f
ae

ca
lis

0/
1 

(0
,0

)
1/

1 
(1

00
,0

)
G

ra
m

-n
eg

at
iv

as
Ac

in
et

ob
ac

te
r 

ba
um

an
ni

i
0/

1 
(0

,0
)

0/
1 

(0
,0

)
0/

1 
(0

,0
)

1/
1 

(1
00

,0
)

Es
ch

er
ic

hi
a 

co
li

0/
1 

(0
,0

)
0/

1 
(0

,0
)

0/
1 

(0
,0

)
1/

1 
(1

00
,0

)
Kl

eb
si

el
la

 p
ne

um
on

ia
e

0/
7 

(0
,0

)
0/

7 
(0

,0
)

0/
7 

(0
,0

)
2/

7 
(2

8,
6)

O
ut

ra
s

1/
8 

(1
2,

5)
2/

8 
(2

5,
0)

1/
8 

(1
2,

5)
0/

8 
(0

,0
)

Ps
eu

do
m

on
as

 a
er

ug
in

os
a

0/
2 

(0
,0

)
0/

2 
(0

,0
)

0/
2 

(0
,0

)
1/

2 
(5

0,
0)

a V
al

or
es

 e
xp

re
ss

os
 e

m
 n

/n
 (

%
),

 o
u 

se
ja

, 
nú

m
er

o 
de

 c
ep

as
 s

en
sí

ve
is

/n
úm

er
o 

de
 is

ol
ad

os
. 

T
ab

el
a 

S
6

. 
Pe

rfi
l d

e 
se

ns
ib

ili
da

de
 a

 f
ár

m
ac

os
 d

os
 a

ge
nt

es
 is

ol
ad

os
 e

m
 a

m
os

tr
as

 d
e 

sa
ng

ue
 d

e 
ca

te
te

r.
B
ac

té
ria

s
O

xa
ci

lin
a

V
an

co
m

ic
in

a
Li

ne
zo

lid
a

C
ef

al
os

po
rin

a
C

ar
ba

pe
nê

m
ic

o
Q

ui
no

lo
na

Po
lim

ix
in

a
G

ra
m

-p
os

it
iv

as
O

ut
ro

s 
St

ap
hy

lo
co

cc
us

 s
p.

0/
7 

(0
,0

)
5/

7 
(7

1,
4)

5/
7 

(7
1,

4)
St

ap
hy

lo
co

cc
us

 a
ur

eu
s

2/
2 

(1
00

,0
)

2/
2 

(1
00

,0
)

2/
2 

(1
00

,0
)

G
ra

m
-n

eg
at

iv
as

Kl
eb

si
el

la
 p

ne
um

on
ia

e
0/

1 
(0

,0
)

0/
1 

(0
,0

)
0/

1 
(0

,0
)

0/
1 

(0
,0

)
a V

al
or

es
 e

xp
re

ss
os

 e
m

 n
/n

 (
%)

, 
ou

 s
ej

a,
 n

úm
er

o 
de

 c
ep

as
 s

en
sí

ve
is

/n
úm

er
o 

de
 is

ol
ad

os
.

J Bras Pneumol. 2022;48(5):e20220083 3/4



Determinantes de mortalidade em pacientes com COVID-19 em estado crítico durante a  
primeira onda da doença: estudo multicêntrico no Brasil

Quadro S1. Causas imediatas de óbito nas UTIs.

Causas de óbito
Disfunção aguda de múltiplos órgãosa

Infarto agudo do miocárdio
Insuficiência hepática aguda/crônica
Insuficiência do sistema nervoso central
Hemorragia
Hipoxemia
Isquemia intestinal intratável
Embolia pulmonar
Choque refratário
Outras
aDefinida como disfunção de três ou mais órgãos 
determinada pela pontuação da síndrome de disfunção 
de múltiplos órgãos.(18)
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