Intensive Care Med (2008) 34:833–839
DOI 10.1007/s00134-008-1000-4

Aurélie Lefebvre
Suzanne Kural-Menasché
Michael Darmon
Guillaume Thiéry
Jean-Paul Feugeas
Benoît Schlemmer
Élie Azoulay

Received: 13 July 2007
Accepted: 4 December 2007
Published online: 24 January 2008
© Springer-Verlag 2008
This article is discussed in the editorial
available at: http://dx.doi.org/10.1007/
s00134-008-1001-3.
This study was supported by grants from
the Assistance Publique Hôpitaux de Paris
(AOM 04139), the French Society for
Critical Care Medicine, and the Sepsis
Academy of Ile de France (SAIF).

A. Lefebvre · S. Kural-Menasché ·
M. Darmon · G. Thiéry · J. Feugeas ·
B. Schlemmer · É. Azoulay (u)
Hôpital Saint-Louis, AP-HP, Service
de Réanimation Médicale,
1 avenue Claude Vellefaux, 75010 Paris,
France
e-mail: elie.azoulay@sls.aphp.fr
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Use of N-terminal pro-brain natriuretic peptide
to detect cardiac origin in critically ill cancer
patients with acute respiratory failure

Abstract Objective: To assess the
accuracy of plasma N-terminal-proB-type natriuretic peptide concentrations (NT-proBNP) as a diagnostic
tool to recognize acute respiratory
failure (ARF) of cardiac origin.
Methods: Prospective observational
study in 100 medical intensive care
unit (ICU) patients. NT-proBNP was
measured at ICU admission, and
diagnosis of cardiac dysfunction was
performed using echocardiography.
Results: Sixteen patients had cardiac
ARF, 58 patients had noncardiac
ARF, and 26 patients were non-ARF
controls. Median (IQR) NT-proBNP
was 1,951 (617–9,320) pg/ml and
was significantly influenced by the
level of renal dysfunction. Patients
with noncardiac ARF had higher NTproBNP [1,912 (704–1,922) pg/ml]
than non-ARF patients [1,022
(383–2,613) pg/ml], but lower concentrations than cardiac ARF patients
[4,536 (1,568–35,171) pg/ml]. The
area under the curve (AUC) was
0.663 ± 0.078 (95% confidence interval 0.510–0.815) and was not

Introduction
Acute respiratory failure (ARF) is one of the major reasons
for ICU admission in cancer patients [1–4]. ARF complicates the course of the malignancy in about 10% of the patients [5, 6], and half the patients admitted to the ICU will
die, particularly when mechanical ventilation is needed [3,
5, 7, 8]. Pulmonary involvement can be of infectious (opportunistic or bacterial) or noninfectious origin (i.e., infil-

significantly influenced by the level
of renal dysfunction. In addition,
using a stepwise logistic regression
model, NT-proBNP failed to predict
independently the presence of cardiac
dysfunction. However, with specificity and negative predictive value of
100%, a NT-proBNP cutoff value of
500 pg/ml seemed useful to rule out
cardiac dysfunction. Indeed, none of
the 16 patients with cardiac ARF had
a NT-proBNP value below 500 pg/ml,
whereas it was the case in 8 (30.8%)
non-ARF controls and in 12 (20.7%)
noncardiac ARF patients. Conclusions: In cancer patients with ARF,
plasma NT-proBNP concentration
is not a relevant tool to recognize
cardiac dysfunction, but is specific
enough to rule out the diagnosis in
patients with plasma NT-proBNP
concentrations below 500 pg/ml.
Keywords N-terminal pro B-type
natriuretic peptide · Acute respiratory
failure · Cancer patients · Congestive
heart failure · Bronchoscopy · BAL

tration by the malignancy, drug-related pulmonary toxicity,
or cardiac pulmonary edema) Making every effort to determine the etiology of the ARF improves survival [5, 9–11].
More specifically, patients with ARF of cardiac origin have
a better outcome, possibly related to a higher likelihood
of reversibility of the respiratory deterioration after adequate therapy [5]. Therefore, a simple and quick strategy
allowing rapid detection of cardiac ARF might be useful
in enabling earlier adequate therapy and in implementing

834

a more adequate diagnostic strategy without bronchoscopy
and bronchoalveolar lavage (BAL). Therefore, a simple
and noninvasive biomarker of cardiac ARF could obviate
such invasive procedures in cardiac patients and indicate
urgent BAL in noncardiac ARF.
In clinical practice, differentiating congestive heart
failure (CHF) from other causes of ARF is the result
of clinical examination, chest radiography (CXR), and
echocardiography or other tools to evaluate cardiac
function [12]. However, echocardiography is a standard
method for detecting left ventricular dysfunction, but it
is not routinely available round-the-clock in the ICU,
and experienced personnel are needed to perform the
examination and evaluate the data. Therefore, there may
be a place for a fast, simple, and reproducible method to
detect CHF in cancer patients admitted to the ICU.
B-type natriuretic peptide (BNP) is a predominantly
ventricular-derived cardiac neurohormone that is secreted
in response to ventricular overdistension [13]. Maisel et al.
showed that BNP measurement offers a high degree of
accuracy in identifying patients with heart failure who
present with acute dyspnea [14]. Furthermore, it has been
reported that BNP is a sensitive and specific test for the
diagnosis of CHF in the urgent-care setting [15], and that
BNP measurement was superior to two-dimensional echo-

graphic determination of ejection fraction (EF) in identifying CHF, regardless of the threshold value [12]. However,
BNP concentrations are frequently elevated in critically ill
patients, and several preexisting disorders influences BNP
concentration [16–18]. Nevertheless, even though BNP
has been used as a marker of cardiac involvement [19],
or toxicity in cancer patients receiving chemotherapy [20,
21], BNP or NT-proBNP have never been evaluated in
cancer patients admitted to the ICU. In addition, serious
doubts have been raised regarding the accuracy of BNP in
cancer patients outside the ICU [18, 22–24].
We sought to determine the performance of NTproBNP to detect cardiac dysfunction in critically ill
cancer patients. To do so, we performed a 10-month
prospective study in which NT-proBNP plasma concentrations were measured in 100 cancer patients on the
day of ICU admission, including patients with cardiac
ARF, patients with noncardiac ARF and non-ARF control
patients without cardiac dysfunction.

Patients and methods
This prospective observational study included 100 consecutive cancer patients admitted to the medical ICU of

Table 1 Patients’ characteristics
All patients,
n = 100

Non-ARF controls
n = 26

Cardiac ARF
n = 16

Noncardiac ARF
n = 58

Age, years
53 (37–64)
56 (42–65)
41.5 (18–62)
53 (41–65)
Male gender
59 (59%)
59 (59%)
37 (63.8%)
16 (61.5%)
SAPS II score at admission
45 (33–62)
39 (24–52)
54.5 (33–72)
46 (36–63)
LOD score at admission
5 (2–8)
4 (1–6)
6.5 (4–10.5)
6 (3–8)
Risk of cardiovascular disease
32 (32%)
8 (30.8)
6 (37.5)
18 (31)
Time (days) from respiratory
5 (1–10)
/
2 (1–4)
5 (2–15)
symptoms onset
Leukemia or lymphoma
57 (57%)
19 (73)
8 (50)
31 (53.5)
Time (days) from diagnosis
60 (3–673)
30 (1–365)
82 (13–1229)
90 (10–626)
of the malignancy
Temperature (◦ C)
38 (37–39.2)
38.3 (37–39.4)
38 (36.7–38.8)
38 (37–39.2)
PaCO2 at admission
35 (30–40.5)
35 (30–40)
37.5 (29.5–44.5)
35 (30–40)
Diffuse crackles at lung auscultation
47 (47%)
2 (7.7)
12 (75)
33 (56.9)
Neutropenia
30 (30%)
8 (30.8)
5 (31.2)
17 (29.3)
Creatinine concentration, µmol/l
80 (60–141)
75.5 (60–119)
89 (67–144)
80 (58–140)
PaO2 / FiO2
216 (122–378)
417 (315–476)
229 (113–361)
145 (100–258)
Chest X-ray findings
Focal or unilateral alveolar infiltrates 16 (16%)
1 (3.8)
0 (0)
15 (25.9)
Bilateral alveolar infiltrates
7 (7%)
1 (3.8)
1 (6.2)
5 (8.6)
Interstitial infiltrates
14 (14%)
1 (3.8)
3 (18.7)
10 (17.2)
Alveolar interstitial
28 (28%)
1 (3.8)
10 (62.5)
17 (29.3)
Cardiothoracic ratio
0.40 (0.40–0.50)
0.40 (0.40–0.40)
0.60 (0.45–0.65)
0.40 (0.40–0.40)
Noninvasive mechanical ventilation
16 (16%)
1 (3.8)
3 (18.7)
12 (20.7)
Mechanical ventilation
44 (44%)
4 (15.4)
9 (56.2)
31 (53.5)
Vasopressors or dobutamine
36 (36%)
4 (15.4)
7 (43.7)
25 (43.1)
Renal replacement therapy
23 (23%)
4 (15.4)
2 (12.5)
17 (29.5)
Furosemide trial
24 (24%)
0
11 (68.8%)
13 (22.4%)
ICU length of stay (days)
5.5 (3–10)
5.5 (4–8)
4 (2–8)
6 (3–11)
NT-proBNP concentrations, pg/ml
1951 (617–9320)
1022 (383–2613)
4536 (1568–35171) 1912 (704–1922)
ICU mortality
32 (32%)
5 (19.2)
5 (21.2)
22 (37.9)

p value
0.17
0.15
0.09
0.04
0.86
0.04
0.31
0.36
0.86
0.75
< 0.0001
0.98
0.89
< 0.0001
0.006
0.70
0.21
< 0.0001
< 0.0001
0.08
0.001
0.02
0.19
< 0.0001
0.27
0.01
0.21
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the Saint-Louis Hospital between 1 November 2004 and
1 September 2005. The Saint-Louis Hospital, a 630-bed
university and tertiary hospital in Paris, France, comprises
230 hematology or oncology beds. The medical ICU is
a closed unit that admits 650 patients per year, including
150–200 cancer patients. The institutional review board
approved the protocol, and informed consent was obtained
from the patients or their next of kin.
ARF was defined as respiratory rate > 30 or respiratory
distress symptoms, or PaO2 on room air < 60 mmHg, or
need for ventilatory support [1]. In our center, cancer patients are routinely managed by a multidisciplinary team
that includes the referring oncologist or hematologist. All
cancer patients were included in this study, regardless of
their reason for ICU admission. For each study patient, the
data reported in Table 1 were collected. Acute renal failure was defined as mild (creatinine > 140 µmol/l) or severe (creatinine > 250 µmol/l), according to the creatinine
level at the time of NT-proBNP measurement. The Simplified Acute Physiology Score (SAPS)-II and the Logistic
Organ Dysfunction (LOD) score were determined at ICU
admission [25, 26]. Vital status at ICU and hospital discharge and lengths of ICU and hospital stay were recorded
for all patients.
Plasma levels of NT-proBNP were measured using
the Dade Behring Dimension RxL automated NT-proBNP
method (Dade Behring, Glasgow, DE, USA), according
to National Committee for Clinical Laboratory Standards
guidelines and the International Federation of Clinical
Chemistry and Laboratory Medicine quality specifications
for B-type natriuretic peptide methods. This diagnostic
method has been recently evaluated in our laboratories:
the detection limit is 2.0 ng/l, the total imprecision is
2.6–3.6% for concentrations from 231 ng/l to 9,471 ng/l,
and the total coefficient of variation is < 4.7%. The matrix
was heparin plasma. The turnaround time for obtaining
the NT-proBNP result was 18 min, and the cost of a single
test was, at the time of the study, e23.40.
All patients underwent a two-dimensional transthoracic echocardiography (HF Sonos 5500, Hewlett Packard)
and pulsed Doppler techniques by the same operator
(S.K.-M.) within 48 h from ICU admission. Left ventricular (LV) volumes were measured in the apical
four-chamber view with the use of the area-length method.
The LV ejection fraction was calculated with standard
formulas. Systolic LV dysfunction was defined as an EF
of < 50%. The thickness of the septal and posterior walls
of the left ventricle was measured at the level of the tips of
the mitral valve leaflets. The blood-flow velocity through
the mitral valve was measured through the pulse-wave
Doppler imaging. In patients with an EF ≥ 50%, diastolic
dysfunction was defined as the presence of at least one
of the following patterns: impaired relaxation, defined as
a ratio of peak mitral early diastolic and atrial contraction
velocity (E/A) of < 1; pseudonormal, defined as an E/A of
1–2 with an E-wave deceleration time (DT) of ≥ 130 ms;

or restrictive filling, defined as an E/A > 2 or 1–2 with
a DT < 130 ms. In patients with conserved LV EF, the
evidence for diastolic dysfunction was considered as
a documented cardiac dysfunction [27].
Diagnoses were based on clinical, radiographic, microbiologic, and cytologic findings. They were validated
by the multidisciplinary team based on predefined criteria,
and at the time of patient’s discharge [5]. Diagnosis of
ARF of cardiac origin included the absence of associated
infection or noninfectious pulmonary involvement, a documented cardiac dysfunction on echocardiography, and
a consensus between two senior doctors in the ICU [5].
All patients with suspected acute respiratory failure
from cardiac origin received 20–60 mg of furosemide.
This furosemide trial was considered as positive when
respiratory status improved after diuresis above 300 ml.
Results are reported as medians and quartiles
(25th–75th percentiles) or absolute numbers and percentages. Patient characteristics were compared using the
chi-square test or the Fisher exact test, as appropriate,
for categorical variables and the nonparametric Wilcoxon
test or the Kruskal–Wallis test for continuous variables.
A receiver operating characteristic (ROC) curve was
drawn, depicting the relationship between the proportion
of true positives (Se) and the proportion of false positives
(1-Sp) depending on the prediction rule used to classify
the patients as having cardiac dysfunction. A 2 × 2 table
was calculated to determine the sensitivity and specificity.
Cutoff values, defined as the threshold values maximizing
the sum of sensitivity and specificity, were determined for
each score with ROC curves. To investigate associations
between patient characteristics and diagnosis of cardiac
ARF, we first performed bivariate analyses to look for
a significant influence of each variable by logistic regression, as measured by the estimated odds ratio (OR) with
the 95% confidence interval (95% CI). Variables yielding
p values no greater than 0.20 in the bivariate analyses were
entered into a multiple logistic regression. We checked
that omitting each of the selected variables induced no
significant increase in likelihood. Statistical analysis was
adjusted according to the level of renal dysfunction. All
tests were two-sided, and p values smaller than 0.05 were
considered statistically significant. Analyses were done
using the SAS 9.1 software package (SAS Institute, Cary,
NC, USA).

Results
One hundred cancer patients were prospectively included.
As reported in Table 1, patients were aged 53 (37–64) years
and 59 (59%) of them were men. The most frequent malignancies were acute leukemia and non-Hodgkin lymphoma
[57 (57%) patients]. Twenty (20%) patients benefited from
hematopoietic stem cell transplantation (HSCT) (11 autologous and 9 allogeneic). Time from diagnosis of the malig-
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nancy was 60 (3–673) days, 45 (45%) patients had a newly
diagnosed malignancy at ICU admission, and 25 (25%)
were in complete or partial remission. Eighteen (18%) patients were neutropenic at ICU admission, and 30 (30%)
were neutropenic throughout the ICU stay. Additional comorbidities consisted in arterial hypertension in 30 (30%)
patients and diabetes in 2 (2%) patients. Fifty-one patients
had received at least one course of cancer chemotherapy
including anthracyclines before ICU admission. However,
only 11 patients had received more than one course of anthracyclines.
At clinical examination, temperature was 38°C
(37–39.1). Sixty-three (63%) patients presented with
crackles at lung auscultation (16 localized and 47 bilateral). CXR disclosed focal or unilateral alveolar infiltrates
(n = 19), bilateral alveolar infiltrates (n = 6), or diffuse
interstitial or alveolo-interstitial infiltrates (n = 46). Pleural
effusion was found in 5 (5%) patients. The cardiothoracic
ratio (CTR) was 0.40 (0.4–0.48). Among 17 patients with
cardiomegaly (CTR > 0.5), 10 (59%) had a final diagnosis
of CHF. PaO2 was 93 (74–118) mmHg on 9 (5–10) l/min
oxygen and PaCO2 was 35 (30–40.5) mmHg.
At ICU admission, 60 patients had normal renal
function, 15 had a creatinine level between 100 µmol/l and
140 µmol/l, 14 had a creatinine level between 141 µmol/l
and 250 µmol/l, and 11 had a creatinine level above
250 µmol/l.

Fig. 1 NT-proBNP and ICU admission diagnosis. NT-proBNP concentrations were 1,022 (383–2,613) pg/ml, 1,912 (704–9,182) pg/ml,
and 4,536 (1,568–35,171) pg/ml in patients without acute respiratory
failure (ARF), with noncardiac ARF, and with cardiac pulmonary
edema, respectively

Sixteen (16%) patients had cardiac pulmonary edema,
58 had noncardiac ARF, and the 26 control patients had
neither ARF nor cardiac dysfunction. Echocardiography
identified cardiac dysfunction in all the 16 patients with
ARF of cardiac origin, and in none of the remaining
84 patients. A furosemide trial had been performed in 24
(24%) patients, including 7 patients in whom furosemide
resulted in a respiratory improvement, 6 of whom had

Fig. 2 Accuracy of NT-proBNP in patients with acute respiratory
failure. A receiver operating characteristic (ROC) curve was drawn,
depicting the relationship between the proportion of true positives
(Se) and the proportion of false positives (1-Sp) depending on the
prediction rule used to classify the patients as having cardiac dysfunction. a The ROC curve including the entire patient population
(including non-ARF controls). b The ROC curve including only patients with ARF. The areas under the curve (AUC) were not significantly influenced by the level of renal dysfunction: 0.694 ± 0.078,
0.664 ± 0.103, and 0.613 ± 0.152 in patients with normal renal function, mild renal dysfunction, and severe renal dysfunction ( p = 0.19)
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Table 2 Factors associated with the diagnosis of cardiac pulmonary edema among the 74 patients with acute respiratory failure

Female gender
Cardiovascular risk factors
Time from respiratory symptoms onset
Cardiothoracic ratio > 0.5
Long-term steroid therapy
NT-proBNP
Diffuse crackles at lung auscultation
Alveolar interstitial pattern at CXR

Univariate analysis
Odds
95% Confidence
ratio
interval

p value

Multivariate analysis
Odds
95% Confidence
ratio
interval

0.34
1.33
0.84
12.82
0.09
1.00
2.27
4.02

0.06
0.62
0.06
0.0001
0.02
0.07
0.19
0.02

/
/
/
13.02
/
/
/
8.68

0.11–1.07
0.42–4.23
0.70–1.01
3.46–47.43
0.01–0.76
1.00–1.00
0.65–7.89
1.26–12.81

cardiac ARF. Noninvasive mechanical ventilation was
needed in 16 (16%) patients and invasive mechanical
ventilation in 44 (44%). Vasopressors or dobutamine were
needed in 36 (36%) patients and renal replacement therapy
in 23 (23%). ICU length of stay was 5.5 (3–10) days,
and ICU mortality was 32%. NT-proBNP levels were
not significantly different in survivors and nonsurvivors
[1,698 (462–8,931) in survivors and 2396 (1,108–11,040)
in nonsurvivors, p = 0.08].
Figure 1 shows the plasma NT-proBNP concentrations
in the three groups of patients. Patients with noncardiac
ARF had higher plasma NT-proBNP concentrations than
non-ARF patients, but lower concentrations than cardiac
ARF patients. Overall, the NT-proBNP concentration
was 1,951 (617–9,320) pg/ml. NT-proBNP concentrations
were significantly correlated with the level of renal
dysfunction. Namely, median (25th–75th percentile) concentrations of NT-proBNP were 1,671 (524–3,488), 5,319
(1,683–20,812), and 11,874 (1,980–21,879) in patients
with a creatinine level less than 140 µmol/l, between 140
and 250 µmol/l, and more than 250 µmol/l, respectively
(p = 0.007).
The accuracy of NT-proBNP in detection of cardiac
ARF patients was measured using ROC curves (Fig. 2)
and stepwise logistic regression where cardiac ARF was
the variable of interest (Table 2). The area under the curve
(AUC) was 0.663 ± 0.078 (95% CI 0.510–0.815). The
AUC values were not significantly influenced by the level
of renal dysfunction. Namely, AUC was 0.694 ± 0.078,
0.664 ± 0.103, and 0.613 ± 0.152 in patients with normal
renal function, mild renal dysfunction, and severe renal
dysfunction, respectively (p = 0.19). In addition, as shown
in Table 2, only radiographic criteria were predictors of
ARF of cardiac origin, whereas NT-proBNP was not.
Last, the use of anthracyclines was not associated with the
diagnosis of cardiac ARF.
However, with sensitivity and a negative predictive
value of 100%, a cutoff value of 500 pg/ml of NT-proBNP
seemed useful to rule out the diagnosis of ARF of cardiac
origin. Figure 3 shows the negative and positive predictive
values of a cutoff value of 500 pg/ml of NT-proBNP
according to the prevalence of the disease. Indeed, none

p value

3.05–55.59

0.0005

1.13–66.48

0.03

Fig. 3 Negative and positive predictive values of a NT-proBNP value
of 500 pg/ml according to the prevalence of cardiac ARF. In our patient population, with a prevalence of ARF from cardiac origin of
16%, the positive predictive value was 25.8% and the negative predictive value was 100%

of the 16 patients with cardiac ARF had a NT-proBNP
below 500 pg/ml, whereas this was the case in 8 (30.8%)
of the non-ARF controls and in 12 (20.7%) of the noncardiac ARF patients. The specificity of a cutoff value of
500 pg/ml of NT-proBNP was therefore only 20.7%.

Discussion
Cardiac dysfunction is frequent in cancer patients. Indeed,
it is being encountered increasingly often with advanced
patient age, comorbidities, and prolonged survival after
intensive and potentially cardiotoxic chemotherapy regimens [28]. Because of the rapidly reversible respiratory
failure in patients with cardiac pulmonary edema, early
recognition of this condition might obviate unnecessary
ICU admission and potentially harmful diagnostic investigations such as bronchoscopy and BAL [5]. NT-proBNP
concentrations were of only limited value in this cohort
of critically ill cancer patients where the prevalence of
cardiac pulmonary edema was 16%. Even though the sensitivity and the negative predictive value of NT-proBNP
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were 100%, the marker had very poor specificity and an
AUC of 0.66, indicating that it could serve to rule out the
diagnostic of cardiac dysfunction but it could not form the
basis of the decision whether to admit a patient to the ICU.
Previous studies have reported that NT-proBNP concentrations were to be interpreted in the context of age,
gender, race, hemoglobin level, and renal function [14–16,
18]. In cancer patients, all these conditions were likely to
impact on our patients’ NT-proBNP concentrations. Along
these lines, the significant influence of renal dysfunction
on NT-proBNP concentrations has been demonstrated
in our patients. In addition, NT-proBNP is frequently
elevated in critically ill patients with sepsis, shock,
trauma or surgery [29, 30]. McLean et al. have already
suggested that raising the upper limit of BNP might be
needed in ICU patients [16]. This was confirmed by Jefic
et al., who found that a NT-proBNP concentration of
1,550 pg/ml had good accuracy for detecting impaired
cardiac contractility, that is, two times the upper limit
of normal for NT-proBNP even after accounting for
variations in age and gender [31]. In cancer patients,
it has been reported that BNP concentrations increase
early in anthracycline-induced cardiac toxicity [32–34].
However, Daugaard et al. stressed that neither baseline
BNP concentrations nor serial measurements could safely
replace EF monitoring in the detection of cardiac toxicity
anthracycline therapy [32]. In keeping with our results,
NT-proBNP concentration at admission is not a relevant
tool to diagnose ARF of cardiac origin in critically ill
cancer patients. However, a striking finding of this study is
that using a cutoff value of 500 pg/ml, NT-proBNP ruled
out the diagnosis of cardiac dysfunction.
Our study has several limitations. First, the timing of
echocardiography differed from that of NT-proBNP measurements. Nevertheless, transient systolic dysfunction is
rare and EF appears stable even after acute pulmonary
edema [12]. Second, we performed a single measurement
of NT-proBNP; repeated measures might have increased
the accuracy of the marker. However, we know that the
half-life of NT-proBNP (90–120 min) is longer than
that of BNP with a more stable plasmatic concentration.

Moreover, the expected benefit of NT-proBNP would be
avoidance of ICU admission or useless diagnostic investigations, thus indicating very early use of the marker. Third,
apart from the significant impact of renal failure on NTproBNP concentrations, this study does not identify the
probably multiple factors leading to the low performance
of NT-proBNP in critically ill cancer patients. Fourth,
the relatively low performance of NT-proBNP in our
patient population may be ascribable to septic myocardial
depression in noncardiac ARF patients with septic shock.
However, because only three patients in this group had
cardiac dysfunction, we cannot draw any conclusion from
this study. Fifth, the use of anthracyclines, with major
cardiotoxicity, was not associated with the diagnosis of
cardiac ARF. However, only few patients had received
more than one course of anthracyclines and none had
a total cumulative dose of anthracyclines in the toxic
range. Sixth, in this study the diagnosis of cardiac ARF
was not associated with a better outcome than noncardiac
ARF. However, it should be noted that the mortality
among cardiac ARF patients was 19.2%, compared with
38% in noncardiac ARF patients. However, this difference
was not significant because of a lack of power (this was
not our study objective). Last, the identification of cardiac
dysfunction using cardiac sonography as the gold standard
could be viewed as different from identifying heart failure
as the cause of respiratory failure. Indeed, in this study
we assumed that all patients with some degree of cardiac
dysfunction on sonography did have cardiac pulmonary
edema. However, all the diagnoses were validated by the
clinicians, and the reversibility of the respiratory failure
using adequate therapy indicates per se that there was
a causative relationship between cardiac dysfunction and
ARF. Nevertheless, the fact that half the cardiac ARF
patients were receiving mechanical ventilation suggests
that not admitting these patients may be deleterious.
In conclusion, in critically ill cancer patients, the measurement of NT-proBNP concentrations remains a weak
detector of cardiac dysfunction. However, a cutoff value
of 500 pg/ml could be used to rule out the diagnosis of cardiac dysfunction.
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