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Non-invasive mechanical ventilation in hematology patients with hypoxemic

acute respiratory failure: a false belief?

Bone Marrow Transplantation (2012) 47, 469–472;
doi:10.1038/bmt.2011.232

Acute respiratory failure (ARF) is the most frequent and
challenging life-threatening event in patients with hemato-
logical malignancies.1 In patients with prolonged neutro-
penia, respiratory events occur in up to half the cases, of
which half are complicated by ARF.2 Although signifi-
cantly improved over the last two decades3–5 survival of
hematology patients with ARF remains low, especially
when mechanical ventilation is needed.

Non-invasive mechanical ventilation (NIV) successfully
treats ARF in patients with hyperbaric chronic obstructive
pulmonary disease exacerbation or cardiac pulmonary
edema.6 NIV is helpful to reduce the need and complica-
tions from intubation and invasive mechanical ventilation.
In addition, NIV has also been recommended in other
clinical conditions such as hypoxemic ARF in immuno-
compromised patients.7 The benefit seems convincing in the
postoperative setting of organ transplantation.8 However,
only very few studies have actually demonstrated benefit in
hematology patients. Most of these studies did not control
time between ARF onset to NIV implementation, without
taking into account ARF etiology, or the presence of
associated organ dysfunction at the time of NIV initiation.9

As a consequence, prophylactic NIV (in patients with
hypoxemia but no respiratory distress) and curative NIV
(patients with respiratory distress needing ventilatory
support) were lumped together (Table 1). Furthermore,
chronic obstructive pulmonary disease and cardiac patients
were included, as were patients with various ARF
etiologies, some of which may respond better to NIV.
These limitations add to safety concerns with the use of
NIV in ARF patients who could benefit from early
intubation and mechanical ventilation.10,11

A well-designed single center randomized controlled
study of prophylactic NIV in hypoxemic immunocompro-
mized patients (including 30 hematology patients) demon-
strated highly significant benefit from NIV.12 As a striking
finding in this study published 10 years ago, 90% of the
patients intubated and 50% of the patients with NIV
success died. Corresponding figures nowadays would be up
to 60 and 15%.13 Therefore, we are convinced that the
current literature has witnessed important advances over
the last decades, at a time where most of the hematology
patients requiring intubation and mechanical ventilation
were dying. However, we also believe that the same studies
remain inconclusive now that a substantial number of
patients survive to life-sustaining therapies, more particu-

larly mechanical ventilation. Therefore, additional studies
are warranted, more particularly in hematology patients, to
appraise and update the literature. NIV should be
compared with oxygen and early intubation when needed,
a therapy that offers nowadays substantial chances of
survival.

Table 1 summarizes results from studies that have
evaluated NIV in cancer patients. Taken together, these
studies suggest benefits from trials of prophylactic in-
intensive care unit (ICU) NIV in patients without extra-
respiratory-associated acute organ dysfunctions. They also
highlight the risk from late intubation, that is, after NIV
failure. However, as shown in Figure 1, compiled data from
the current literature does not enable us to draw any sound
conclusion.

In the current issue of the Journal, Wermke14 reported a
well-conducted trial of prophylactic NIV in hematology
patients outside the ICU, in the BMT unit. This study has
the strength of providing valuable information in a
homogeneous group of patients with hypoxemia, without
significant confounding morbidities, and with an unbiased
use of the ICU or of mechanical ventilation. This study
shows that NIV performed in the wards is ineffective in
hypoxemic hematology patients with ARF. The negative
results from this study have several explanations. (1) NIV
can be considered as conclusively ineffective in hypoxemic
ARF, even in hematology patients. This would be based on
the lack of sufficient evidence in the literature and on a
doubtful risk/benefit ratio at a time where mechanical
ventilation is no longer constantly fatal, more particularly
in patients with respiratory distress; (2) prophylactic (as
opposed to curative) NIV may be ineffective in hematology
patients. This finding needs to be considered as serious
information as concerns have been raised about the use of
NIV in patients with criteria for mechanical ventilation or
associated organ dysfunction.15 (3) In hypoxemic ARF
patients, NIV may be ineffective in the hematology wards.
This would be related to the lack of tight monitoring by
ICU nurses and availability of intensivists to make
adequate and timely decisions at any time of the day or
the night. Along this line, an Italian study in the
hematology wards where nursing and medical teams had
greater NIV experience and with strict intensivist super-
vision has shown that in patients with respiratory events
and early changes in respiratory parameters, continuous
positive airway pressure (CPAP) allowed significant reduc-
tion in ICU admission, mechanical ventilation and offered
survival benefits.16 (4) When NIV is performed in the
wards, timing for ventilatory support and ICU admission
may be hampered by NIV itself. For instance, NIV may be

Bone Marrow Transplantation (2012) 47, 469–472
& 2012 Macmillan Publishers Limited All rights reserved 0268-3369/12

www.nature.com/bmt

http://dx.doi.org/10.1038/bmt.2011.232
http://www.nature.com/bmt


T
a
b
le

1
S
tu
d
ie
s
th
a
t
h
a
v
e
ev
a
lu
a
te
d
b
en
efi
t
fr
o
m

N
IV

in
ca
n
ce
r
p
a
ti
en
ts

w
it
h
a
cu
te

re
sp
ir
a
to
ry

fa
il
u
re

A
u
th
o
rr
e
f.

N
o
.
o
f
p
a
ti
en
ts

D
es
ig
n

IC
U

N
IV

ti
m
in
g

R
es
u
lt
s

C
o
m
m
en
t

A
n
to
n
el
li
8

4
0
,
T
ra
n
sp
la
n
t

R
C
T

Y
es

C
u
ra
ti
v
e
N
IV

R
ed
u
ct
io
n
in

in
tu
b
a
ti
o
n
ra
te

(2
0
v
s
7
0
%

)
a
n
d
IC

U
le
n
g
th

o
f
st
a
y
.
S
u
rv
iv
a
l
b
en
efi
ts

fr
o
m

N
IV

(8
0
v
s
5
0
%

o
f
IC

U
su
rv
iv
a
l)
b
u
t
n
o
si
g
n
ifi
ca
n
t
su
rv
iv
a
l
b
en
efi
t
o
n

h
o
sp
it
a
l
m
o
rt
a
li
ty

N
IV

(3
5
v
s
5
5
%

,
P
¼
0
.1
7
)

N
o
d
if
fe
re
n
ce

in
h
o
sp
it
a
l
m
o
rt
a
li
ty

H
il
b
er
t1
8

6
4
,
N
eu
tr
o
p
en
ia

P
ro
sp
ec
ti
v
e

Y
es

C
u
ra
ti
v
e
C
P
A
P

C
P
A
P
h
el
p
ed

to
a
v
o
id

in
tu
b
a
ti
o
n
in

1
6
(2
5
%

)
p
a
ti
en
ts

w
h
o
a
ll
su
rv
iv
ed

O
n
ly

(8
.3
%

)
p
a
ti
en
ts

n
ee
d
in
g

in
tu
b
a
ti
o
n
su
rv
iv
ed

A
zo
u
la
y
4

4
8
,
C
a
n
ce
r

R
et
ro
sp
ec
ti
v
e

ca
se
/c
o
n
tr
o
l
st
u
d
y

Y
es

C
u
ra
ti
v
e
N
IV

S
u
rv
iv
a
l
b
en
efi
ts

fr
o
m

N
IV

(4
4
v
s
7
1
%

,
O
R
¼
0
.3
4
3
,

P
o
0
.0
0
1
)

O
n
ly

p
a
ti
en
ts

w
h
o
re
q
u
ir
ed

N
IV

o
r

M
V

w
er
e
in
cl
u
d
ed

H
il
b
er
t1
2

5
2
,
Im

m
u
n
o
su
p
p
re
ss
ed

R
C
T

Y
es

P
ro
p
h
y
la
ct
ic

N
IV

S
u
rv
iv
a
l
b
en
efi
ts

fr
o
m

N
IV

o
n
b
o
th

IC
U

a
n
d
h
o
sp
it
a
l

m
o
rt
a
li
ty

(5
0
v
s
8
1
%

o
f
h
o
sp
it
a
l
m
o
rt
a
li
ty
,
P
¼
0
.0
2
)

A
ll
b
u
t
o
n
e
in
tu
b
a
te
d
p
a
ti
en
ts

d
ie
d

P
ri
n
ci
p
i1
9

3
4
,
H
em

a
to
lo
g
y

P
ro
sp
ec
ti
v
e

N
o

P
ro
p
h
y
la
ct
ic

N
IV

,
H
el
m
et

C
P
A
P
v
s
m
a
sk

In
cr
ea
se
d
su
cc
es
s
ra
te

a
n
d
co
m
fo
rt

u
si
n
g
H
el
m
et

H
o
sp
it
a
l
m
o
rt
a
li
ty

o
f
3
5
%

P
a
ti
en
ts

w
er
e
tr
ea
te
d
in

th
e
w
a
rd
s

w
it
h
P
a
O

2
/F
iO

2
o
2
0
0

A
zo
u
la
y
2
0

7
9
,
C
a
n
ce
r

R
et
ro
sp
ec
ti
v
e

Y
es

C
u
ra
ti
v
e
N
IV

L
a
te

N
IV

fa
il
u
re

in
d
ep
en
d
en
tl
y
a
ss
o
ci
a
te
d
w
it
h

re
d
u
ce
d
su
rv
iv
a
l

O
n
ly

o
n
e
p
a
ti
en
t
w
it
h
la
te

N
IV

fa
il
u
re

su
rv
iv
ed

D
ep
u
y
d
t2
1

2
7
,
H
em

a
to
lo
g
y

R
et
ro
sp
ec
ti
v
e

Y
es

C
u
ra
ti
v
e
N
IV

N
o
su
rv
iv
a
l
b
en
efi
t
fr
o
m

N
IV

:
(h
o
sp
it
a
l
su
rv
iv
a
l
o
f

3
5
%

in
b
o
th

N
IV

p
a
ti
en
ts

a
n
d
m
a
tc
h
ed

co
n
tr
o
ls

im
m
ed
ia
te
ly

in
tu
b
a
te
d
)

In
cr
ea
se
d
su
rv
iv
a
l
in

p
a
ti
en
ts

ea
rl
y

in
tu
b
a
te
d

A
d
d
a
9

9
9
,
H
em

a
to
lo
g
y

R
et
ro
sp
ec
ti
v
e

Y
es

C
u
ra
ti
v
e
N
IV

H
o
sp
it
a
l
su
rv
iv
a
l
o
f
3
8
%

re
d
u
ce
d
su
rv
iv
a
l
in

ca
se

o
f

fa
il
u
re

o
f
N
IV

R
ed
u
ce
d
su
rv
iv
a
l
in

A
R
D
S
p
a
ti
en
ts

a
n
d
th
o
se

w
it
h
a
ss
o
ci
a
te
d
o
rg
a
n

d
y
sf
u
n
ct
io
n

D
ep
u
y
d
t2
1

2
4
,
H
em

a
to
lo
g
y

R
et
ro
sp
ec
ti
v
e

Y
es

C
u
ra
ti
v
e
N
IV

N
o
su
rv
iv
a
l
b
en
efi
t
fr
o
m

N
IV

.
H
o
sp
it
a
l
su
rv
iv
a
l
o
f

2
5
%

in
N
IV

p
a
ti
en
ts

co
m
p
a
re
d
w
it
h
3
4
%

in
p
a
ti
en
ts

w
it
h
O

2
o
r
fi
rs
t
in
tu
b
a
te
d
)

P
a
ti
en
ts

re
ce
iv
in
g
o
x
y
g
en

o
n
ly

h
a
d

4
7
%

m
o
rt
a
li
ty

ra
te

A
zo
u
la
y
1
3

2
1
9
,
R
ec
ei
v
in
g
N
IV

o
r

o
x
y
g
en

R
C
T

Y
es

B
o
th

N
o
su
rv
iv
a
l
b
en
efi
t
fr
o
m

N
IV

co
m
p
a
re
d
w
it
h
O

2

(h
o
sp
it
a
l
m
o
rt
a
li
ty

4
2
v
s
3
3
%

,
O
R
¼
1
.5
0
,
P
¼
0
.2
0
)

P
a
rt

o
f
R
C
T

o
n
d
ia
g
n
o
st
ic

st
ra
te
g
y

S
q
u
a
d
ro
n
e1

6
4
0
H
em

a
to
lo
g
y

R
C
T

N
o

P
ro
p
h
y
la
ct
ic

C
P
A
P

B
en
efi
ts

fr
o
m

C
P
A
P
in

te
rm

s
o
f
IC

U
a
d
m
is
si
o
n
,
n
ee
d

fo
r
in
tu
b
a
ti
o
n
a
n
d
d
ev
el
o
p
m
en
t
o
f
a
cu
te

lu
n
g
in
ju
ry

S
tu
d
y
in

th
e
h
em

a
to
lo
g
y
w
a
rd
s

M
ee
rt

2
2

4
1
C
a
n
ce
r

R
et
ro
sp
ec
ti
v
e

Y
es

C
u
ra
ti
v
e
N
IV

R
ed
u
ce
d
su
rv
iv
a
l
fr
o
m

N
IV

in
p
a
ti
en
ts

re
q
u
ir
in
g
M
V

(2
4
v
s
1
0
%

,
O
R

0
.3
0
,
P
¼
0
.0
4
)

G
ri
st
in
a
2
3

2
7
0
,
H
em

a
to
lo
g
y

p
a
ti
en
ts
,
N
IV

u
se
d
in

2
1
%

o
f
A
R
F

ca
se
s

R
et
ro
sp
ec
ti
v
e

Y
es

B
o
th

N
IV

fa
il
u
re

in
4
6
%

.
M
o
rt
a
li
ty

o
f
A
L
I/
A
R
D
S
p
a
ti
en
ts

w
it
h
N
IV

fa
il
u
re

w
a
s
7
7
%

.
T
re
n
d
o
f
b
en
efi
t
fr
o
m

ea
rl
y

in
tu
b
a
ti
o
n
.
N
IV

w
a
s
a
ss
o
ci
a
te
d
w
it
h
su
rv
iv
a
l
b
en
efi
t

S
u
rv
iv
a
l
b
en
efi
t
fr
o
m

N
IV

a
ft
er

p
ro
p
en
si
ty

sc
o
re

a
d
ju
st
m
en
t

P
re
se
n
t
st
u
d
y
,

2
0
1
1

8
6
,
A
ll
o
-B
M
T

R
C
T

N
o

P
ro
p
h
y
la
ct
ic

N
IV

N
o
si
g
n
ifi
ca
n
t
b
en
efi
t
fr
o
m

N
IV

in
te
rm

s
o
f

o
x
y
g
en
a
ti
o
n
,
IC

U
a
d
m
is
si
o
n
,
in
tu
b
a
ti
o
n
o
r
su
rv
iv
a
l

N
o
n
e
o
f
th
e
in
tu
b
a
te
d
p
a
ti
en
ts

su
rv
iv
ed

A
b
b
re
v
ia
ti
o
n
s:
A
L
I
¼
a
cu
te

lu
n
g
in
ju
ry
;
A
R
F
¼
a
cu
te

re
sp
ir
a
to
ry

fa
il
u
re
;
C
P
A
P
¼
co
n
ti
n
u
o
u
s
p
o
si
ti
v
e
a
ir
w
a
y
p
re
ss
u
re
;
IC

U
¼
in
te
n
si
v
e
ca
re

u
n
it
;
N
IV

¼
n
o
n
-i
n
v
a
si
v
e
m
ec
h
a
n
ic
a
l
v
en
ti
la
ti
o
n
;
O
R
¼
o
d
d
s
ra
ti
o
;

R
C
T
¼
ra
n
d
o
m
iz
ed

cl
in
ic
a
l
tr
ia
ls
.

Editorial

470

Bone Marrow Transplantation



administered in control patients at a time where they would
benefit from ICU admission and intubation. Along this
line, studies in Table 1 report the frequent use of NIV in the
wards, in patients with PaO2/FiO2 ratioo200. (5) Last,
endpoints of such interventions can be considered as
inaccurate. Indeed, ICU admission sometimes can be
protective in hematology patients with mild to moderate
organ dysfunction. Also, in-ICU prophylactic NIV could
be a way to safely perform non-invasive or invasive
diagnostic strategy.5,13,17

In summary, we believe that the following 10 reasons
warrant additional randomized trials of prophylactic NIV
in hematology patients with respiratory events. (1) No
controlled trial on NIV use in only hematology patients is
available; (2) no trial of prophylactic NIV in hematology
patients is available; (3) only one randomized controlled
trial from a single ICU has evaluated prophylactic NIV in
30 hematology patients; (4) benefit from NIV comes from
studies with high mortality rates of intubated patients; (5)
no study has formally distinguished prophylactic from
curative NIV; (6) data from cohort studies suggest that
early intubation offers survival benefits to hematology
patients; (7) data from cohort studies raise concerns about
late failure from NIV in hematology patients with ARF; (8)
according to each hospital, technical requirements as well
as nurse/physician to patient ratio may be insufficient to
safely use NIV in patients with ARF; (9) conflicting results
come from two studies on NIV outside of the ICU in
hematology patients with respiratory events but no
respiratory distress; (10) in patients who receive palliative
NIV, cancer patients are the least likely to benefit. The
study from Wermke is convincing about the lack of benefit
from NIV in the hematology wards. In ICU patients, NIV
should be evaluated in patients with hypoxemia but no
respiratory distress. We believe that there is no place for

NIV in patients with hypoxemic ARF, respiratory distress,
failure of oxygen and need for a ventilatory support. These
patients should merely be intubated. The same is true for
patients with criteria of acute respiratory distress syndrome
or associated-organ dysfunction. Early (or prophylactic)
NIV will need to demonstrate survival benefits at a time
where ICU admission and mechanical ventilation are far
from being futile interventions. In such a trial, great care
should be taken to undertake appropriate diagnostic tests
so as to identify the precise cause of the ARF, which can be
a major confounding factor when analysing survival in
immunocompromized patients with pulmonary involve-
ment.12,13
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