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I ntensive care units (ICUs) have
become essential for the care of
patients with cancer. In recent
large multicenter studies, these

patients accounted for up to 15% of all
ICU admissions (1–3). Patients with can-

cer require ICU admission for postopera-
tive care after major surgical resections,
severe cancer- or chemo-radiation-
related complications, and concurrent se-
vere acute illnesses. However, admitting
patients with cancer to the ICU may be a

matter of substantial controversy. Al-
though advances in oncology and sup-
portive care seem to be associated with
improvements in patients’ survival rates,
many intensivists are still reluctant to
transfer these patients to the ICU. In con-
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Objective: To evaluate the characteristics and outcomes of
patients with cancer admitted to several intensive care units.
Knowledge on patients with cancer requiring intensive care is
mostly restricted to single-center studies.

Design: Prospective, multicenter, cohort study.
Setting: Intensive care units from 28 hospitals in Brazil.
Patients: A total of 717 consecutive patients included over a

2-mo period.
Interventions: None.
Measurements and Main Results: There were 667 (93%) pa-

tients with solid tumors and 50 (7%) patients had hematologic
malignancies. The main reasons for intensive care unit admission
were postoperative care (57%), sepsis (15%), and respiratory
failure (10%). Overall hospital mortality rate was 30% and was
higher in patients admitted because of medical complications
(58%) than in emergency (37%) and scheduled (11%) surgical
patients (p < .001). Adjusting for covariates other than the type of
admission, the number of hospital days before intensive care unit

admission (odds ratio � 1.18; 95% Confidence Interval � 1.01–
1.37), higher Sequential Organ Failure (SOFA) scores (odds ratio �
1.25; 95% Confidence Interval � 1.17–1.34), poor performance
status (odds ratio � 3.40; 95% Confidence Interval � 2.19–5.26),
the need for mechanical ventilation (odds ratio � 2.42; 95%
Confidence Interval � 1.51–3.87), and active underlying malig-
nancy in recurrence or progression (odds ratio � 2.42; 95%
Confidence Interval � 1.51–3.87) were associated with increased
hospital mortality in multivariate analysis.

Conclusions: This large multicenter study reports encouraging
survival rates for patients with cancer requiring intensive care. In
these patients, mortality was mostly dependent on the severity of
organ failures, performance status, and need for mechanical
ventilation rather than cancer-related characteristics, such as the
type of malignancy or the presence of neutropenia. (Crit Care Med
2010; 38:000–000)

KEY WORDS: cancer; intensive care unit; mortality; multicenter
study; outcome
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trast, the inappropriate institution of full
code, thus prolonging the life of patients
with dismal chances of recovery, may re-
sult in medical futility and, consequently,
suffering and dissatisfaction for patients,
relatives, and the ICU team.

A better understanding of the factors
that potentially influence patients’ out-
comes can help healthcare professionals
make appropriate management decisions.
During the last decade, medical literature
has a multitude of studies demonstrating
improved survival rates for critically ill
patients with cancer and expanding the
knowledge on their outcomes and prog-
nostic factors in different scenarios (4–
12). Nonetheless, most of them were sin-
gle-centered studies conducted in
specialized hemato-oncologic ICUs,
which may limit the extrapolation of
their findings to general ICUs. To our
knowledge, only two studies on this sub-
ject carried out in multiple institutions
were reported in the literature. The first
one was published by Groeger and co-
workers more than one decade ago (13).
Very recently, Taccone et al studied the
subgroup of patients with malignancies
from the Sepsis Occurrence in Acutely Ill
Patients (SOAP) study, conducted in 2002
(3). Therefore, we conducted a multi-
center study with the aim of evaluating
the characteristics and outcomes of pa-
tients with cancer requiring intensive
care.

PATIENTS AND METHODS

Design and Setting

This was a multicenter, prospective, cohort
study conducted in 28 Brazilian ICUs over a
2-mo period. The study was coordinated by the
Instituto Nacional de Câncer, Rio de Janeiro,
Brazil, on behalf of the Brazilian Research in
Intensive Care Network (BRICNet). A total of
138 investigators from 94 different Brazilian
ICUs registered in the BRICNet database were
invited to participate in the study. Forty-five
centers responded to the invitation and 28
agreed to participate in the study. The com-
plete list of investigators and centers appears
in the Appendix. The present study was strictly
observational and every clinical decision was
at the discretion of the attending physician.
The Brazilian National Ethics Committee ap-
proved the study and the need for informed
consent was waived. In addition, the study
protocol was reviewed by the ethics commit-
tees or Institutional Review Boards at each
participating site.

Selection of Participants, Data
Collection, and Definitions

All patients aged �18 yrs old with a def-
inite diagnosis of cancer requiring ICU ad-
mission between August 1, 2007 and Sep-
tember 30, 2007 were evaluated. Patients in
complete remission for �5 years, those with
an ICU stay of �24 hrs, and readmissions
were not considered. Transfers from other
nonparticipating ICUs (n � 7) were not con-
sidered as readmissions.

Data were collected, using a specific and
standardized case report form sent by regular
mail from the coordinating center to all par-
ticipating ICUs. Each local investigator re-
ceived a copy of the research project including
a glossary with all definitions and procedures
for data collection, and completed a form on
ICU characteristics. Local investigators were
responsible for training local staff for data
collection, supervising data collection, con-
trolling data completeness and quality, and
they were instructed to contact the coordinat-
ing center in case there were questions or
problems during the data collection phase. All
study documents were made available online
at the website www.bricnet.org.

Demographic, clinical, and laboratory data
were collected during the first day of ICU
including hospital location before ICU admis-
sion, main diagnosis for ICU admission,
weight loss of �10% of usual body weight
within the previous 3 mos, comorbidities, per-
formance status (PS) (Eastern Cooperative
Oncology Group scale) (14), and cancer- and
treatment-related data. The second and third
versions of the Simplified Acute Physiology
Score (SAPS II and SAPS 3) were estimated,
using data from the ICU admission (�1 hr)
and from the first 24 hrs of ICU stay, respec-
tively (1, 15). The Sequential Organ Failure
Assessment (SOFA) score was also calculated
on the first day of ICU (16). Patients were
classified based on the reason for ICU admis-
sion in medical, scheduled surgical, and emer-
gency surgical. Comorbidities were evaluated,
using the Adult Comorbidity Evaluation-27,
which grades a wide range of comorbid dis-
eases and conditions according to the severity
of organ decompensation and prognostic im-
pact (17). An overall comorbidity score (none,
mild, moderate, or severe) is assigned based
on the highest ranked single ailment. Patients
with hematologic malignancies were catego-
rized as low- or high-grade (10). Neutropenia
was defined as a neutrophil count �500/mm3.
During ICU stay, the need for mechanical ven-
tilation (MV) for �24 hrs, vasopressors, and
dialysis were also recorded. Infection was de-
fined as the presence of a pathogenic micro-
organism in a sterile milieu (such as blood or
cerebrospinal fluid) and/or clinically suspected
infection that justified the administration of
antibiotics (18). Sepsis was diagnosed accord-

ing to the current definitions (19). Vital status
at hospital discharge was the outcome.

Data Entry and Processing

The ICU characterization forms were sent
by e-mail to the coordinating center. All pa-
tients’ forms were sent by regular mail. Data
entry was centralized and performed by a sin-
gle investigator (P.B.O.), using a Microsoft Ac-
cess database (Microsoft Corporation, Red-
mond, WA). Data consistency was assessed by
another single author (M.S.) through a re-
checking procedure of a 10% random sample
of patients. Data were screened in detail by
three investigators (M.S., J.I.F.S., P.B.O.) for
missing information, implausible and outly-
ing values, logical errors, and insufficient
details. In case of nonconformity, local in-
vestigators were contacted to provide the
requested information.

Statistical Analysis

Standard descriptive statistics were used to
describe the study population. Continuous
variables were reported as mean � standard
deviation or median (25%–75% interquartile
range [IQR[). Univariate and multivariate lo-
gistic regression were used to identify factors
associated with hospital mortality (20). Lin-
earity between each continuous variable and
the dependent variable was demonstrated, us-
ing locally weighted scatterplot smoothing
(20). In case of nonlinearity, the variable was
stratified according to the inflection points
and clinical significance. For categorical vari-
ables with multiple levels, the reference level
was attributed to the one with the lowest prob-
ability of the dependent variable. Variables
yielding p � .2 by univariate analysis and
those considered clinically relevant were en-
tered in the multivariate analysis to estimate
the independent association of each covariate
with the dependent variable. SAPS II and three
scores were not entered in the multivariate
analyses because they encompass other covari-
ates, such as age, variables used to define
organ failures, severe comorbidities, and un-
derlying malignancies (1, 15). Results were
summarized as odds ratios and respective 95%
Confidence Intervals. Possible interactions
were tested. The area under the receiver oper-
ating characteristic curve was used to assess
the models’ discrimination; an area under the
receiver operating characteristic curve of 1.0
denotes perfect, whereas a value close to 0.50
indicates no apparent accuracy (21). The Hos-
mer-Lemeshow goodness-of-fit test was used
to evaluate agreement between the observed
and expected results across all strata of prob-
abilities of the outcome of interest (calibra-
tion) (20). With this test, p � .05 indicates a
good fit for the model. Two-tailed p � .05 was
considered statistically significant.
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RESULTS

Characteristics of Participating
Hospitals and ICUs

A total of 28 ICUs from 28 hospitals
participated in the study. Five (18%) hos-
pitals were reference centers specifically
dedicated to the care of patients with
cancer. There were oncology depart-
ments in 20 (71%) institutions. The main
characteristics of the participating hospi-
tals and ICUs are depicted in Table 1. The
median contribution from each center
was 15 patients (25%–75% IQR � 7–32;
full range � 3–156).

Characteristics of the Study
Population

During the study period, of 5385 ICU
admissions to the participating ICUs,
1157 (21.5%) were patients with cancer.
Of these patients, 753 (65.1%) were con-
sidered eligible for the study; 404 (34.9%)
had ICU length of stay �24 hrs and were
not considered for the study. Excluding
readmissions and patients with missing
data (cancer-related and outcome data), a
total of 717 patients constituted the study
population (Fig. 1).

There were 667 (93%) patients with
solid tumors and 50 patients (7%) had
hematologic malignancies. The patients’
main characteristics are depicted in Table
2. The primary sites of solid tumors were
lower gastrointestinal (n � 122; 17%),
urogenital (n � 82; 11%), upper gastro-
intestinal (n � 82; 11%), lung (n � 58;
8%), brain (n � 57; 8%), head and neck
(n � 56; 8%), pancreas/liver/billiary tract
(n � 51; 7%), breast (n � 50; 7%), gyne-
cologic (n � 34; 5%), and others (n � 74;
10%). The main hematologic malignan-
cies were non-Hodgkin’s lymphomas
(n � 18; 3%), acute leukemias (n � 13;
2%), multiple myeloma (n � 11; 2%),
and others (n � 8; 1%). Previous antican-
cer treatments included surgery for tu-
mor resections (n � 484; 68%), chemo-
therapy (n � 290; 40%), and radiation
therapy (n � 158; 22%). Eleven patients
(2%) underwent bone marrow transplant
(autologous � 9; allogenic � 2). Antican-
cer treatments were employed alone or in
combination, according to the hemato/
oncologist responsible for each patient.
Cancer- and treatment-related acute
complications at the time of ICU admis-
sion were frequent and included: neutro-
penia (n � 52; 7%); intracranial mass
effect (n � 49; 7%); airway obstruction
(n � 37; 5%); chemotherapy-induced
complications (n � 34; 5%); radiation
therapy induced complications (n � 13;
2%); deep vein thrombosis (n � 32; 5%);
spinal cord compression (n � 12; 2%);
hypercalcemia (n � 11; 2%); and tumor
lysis syndrome (n � 6; 1%).

Comorbidities were indentified in 512
patients (71%) and the most frequent
were: arterial hypertension (n � 332;
46%); diabetes mellitus (n � 113; 16%);
chronic pulmonary disease (n � 84;
12%); and coronary artery disease (n �
56; 8%).

Sources, Types, and Reasons
for ICU Admission

The main sources of admission were
the operating/recovery rooms (n � 442;
62%), ward/floor (n � 165; 23%), emer-
gency department (n � 87; 12%), and
step-down units or other ICUs (n � 23;
3%). Almost half of the studied popula-
tion was comprised of patients who had
undergone a scheduled surgical proce-
dure (n � 381; 53%); 257 patients (36%)
were admitted to the ICU because of med-
ical complications and 79 patients (11%)
were admitted post emergency surgical
procedures. The main reasons for ICU ad-
mission were postoperative care (n � 408;
57%), sepsis (n � 107; 15%), respiratory
failure excluding sepsis (n � 74; 10%),
neurologic complications (n � 35; 5%),
cardiovascular complications (n � 19;
3%), renal/metabolic complications (n �
17; 2%), and others (n � 57; 8%). As
expected, scheduled surgical patients had
lower severity of illness and SOFA scores,
required less life-sustaining therapies,
and presented more frequently with lo-
coregional solid tumors, better PS, and
less severe comorbidities. Comparisons of
the main patients’ characteristics accord-
ing to the type of admission are reported
in Table 2.

Outcome Analysis

During the ICU stay, vasopressors
were used in 222 (31%), MV in 304
(42%), and dialysis in 60 (8%) patients.
Twenty patients (3%) received urgent an-
ticancer treatments in the ICU (chemo-
therapy, n � 18; radiation therapy, n �
2). ICU-acquired infections occurred in
131 patients (18%).

The ICU and hospital mortality rates
were 21% and 30%, respectively, and
were higher in patients admitted because
of medical complications, followed by
emergency surgical and scheduled surgi-
cal patients. The length of stay in ICU (4
days [25%–75% IQR � 3–16] vs. 3 days
[QR � 2–5], p � � .001) and in hospital
(19 days [IQR � 8–37] vs. 11 days [IQR �
7–21[, p � � .001) was higher in non-
survivors than in survivors. Main out-
come data are depicted in Table 2.

End-of-life (EOL) decisions (to with-
hold or withdraw life-sustaining thera-
pies) were made in 72 patients (10%)
after a median of 4 days (2–15) in the ICU.
Of these patients, 48 (67%) died in the
ICU, 21 (30%) were discharged from the
ICU, and three patients were discharged

Table 1. Characteristics of participating centers
(n � 28)

Variables n (%), Median (IQR)

Hospital characteristics
Type of hospital

University/affiliated 11 (39%)
Private 17 (61%)

Hospital beds 210 (120–360)
�200 12 (43%)
200–499 10 (36%)
�500 6 (21%)

Hospital facilities
Intermediate/step-down

unit
8 (29%)

Oncology service/
department

20 (71%)

Radiation therapy unit 15 (54%)
Chemotherapy 22 (79%)
Bone marrow transplant 12 (43%)

ICU characteristics
Type of ICU

General 23 (82%)
Oncologic 5 (18%)

Closed ICU 17 (61%)
ICU beds 20 (12–30)

�10 6 (21%)
11–20 11 (39%)
�20 11 (39%)

ICU, intensive care unit; IQR, 25%–75% in-
terquartile range.

Figure 1. Study flow chart. ICU, intensive care
unit.

3Crit Care Med 2010 Vol. 38, No. 2



alive from the hospital. EOL decisions
were made more frequently in medical
patients.

As expected, the SAPS II (46.9 �
17.4 vs. 25.6 � 12.4, p � .001), SAPS 3
(64.9 � 17.8 vs. 41.7 � 14.9, p � .001),
and SOFA (10 [8 –13] vs. 6 [5– 8], p �
.001) scores were higher in nonsurvi-
vors than survivors. The results of uni-
variate analysis of predictive factors for
hospital mortality in all studied pa-
tients are reported in the supplemental
data and Tables 1 and 2 (Supplementary
Digital Content 1, http://links.lww.com/
CCM/A68; Supplementary Digital Con-
tent 2, http://links.lww.com/CCM/A67;
and Supplementary Digital Content 3,
http://links.lww.com/CCM/A69). Hospi-
tal stay before ICU admission, SOFA

score, PS, cancer status, the category of
the underlying malignancy, bone mar-
row transplant, neutropenia, a moder-
ate or severe comorbidity score, recent
weight loss, infection at the time of ICU
admission, and the need for MV, dialy-
sis, or vasopressors were entered in the
multivariate analysis. The final model
for characteristics independently asso-
ciated with increased hospital mortality
is depicted in Table 3. Adjusting for
other covariates, age, dialysis, vasopres-
sors, the underlying malignancy and
neutropenia were not associated with
mortality.

In a second analysis, scheduled surgi-
cal patients were excluded. The results of
the univariate analysis are given in Table
2. Admission because of medical compli-

cations, recent weight loss, higher SOFA
scores, poor PS, an active malignancy,
and the need for MV were the indepen-
dent outcome predictors in this subgroup
of patients (Table 4).

DISCUSSION

In this study, the characteristics and
outcomes of a large cohort of unselected
patients with cancer requiring intensive
care were evaluated and these patients
corresponded to one fifth of all ICU ad-
missions. To the best of our knowledge,
this is the first multicenter study specif-
ically designed with this aim since the
seminal study of Groeger et al published
in 1998 (13). In that study, 1483 patients
admitted to the ICUs of four referral can-

Table 2. Patients’ characteristics and outcomes according to the type of admissiona

Variables
All Patients
(n � 717)

Scheduled Surgery
(n � 381, 53%)

Emergency Surgery
(n � 79, 11%)

Medical
(n � 257, 36%) pb

Age, yrs 61.2 � 15.4 61.7 � 14.4 61.8 � 16.1 60.7 � 16.7 .815
Male gender 351 (49%) 186 (49) 36 (46%) 129 (50%) .770
Hospital stay before ICU

admission, days
1 (0–6) 1 (1–3) 3 (1–8) 2 (0–9) .041

SAPS II score, points 32.1 � 7.2 22.2 � 11.2 38.9 � 15.4 44.5 � 16.1 �.001
SAPS 3 score, points 48.7 � 19.0 35.9 � 10.6 53.7 � 13.8 66.3 � 15.2 �.001
SOFA on the 1st day of ICU,

points
7 (5–10) 6 (5–8) 8 (6–11) 9 (7–12) �.001

Type of cancer
Locoregional solid tumor 473 (66%) 301 (79%) 60 (76%) 112 (44%) �.001
Metastatic solid tumor 194 (27%) 78 (20.5%) 15 (29%) 101 (39%)
Low-grade hematologic

malignancy
20 (3%) 0 2 (2.5%) 18 (7%)

High-grade hematologic
malignancy

30 (4%) 2 (0.5%) 2 (2.5%) 26 (10%)

Cancer status
Controlled/remission 63 (9%) 21 (6%) 9 (11%) 33 (13%) �.001
Active-newly diagnosed 426 (59%) 267 (70%) 50 (63%) 109 (42%)
Active-recurrence/progression 228 (32%) 93 (24%) 20 (25%) 115 (45%)

Performance status
0–1 448 (62%) 308 (81%) 45 (57%) 95 (37%) �.001
2–4 269 (38%) 73 (19%) 34 (43%) 162 (63%)

Neutropenia 52 (7%) 7 (2%) 4 (5%) 41 (16%) �.001
Recent weight loss 94 (13%) 28 (7%) 14 (18%) 52 (20%) �.001
Any comorbidity 512 (71%) 264 (69%) 60 (76%) 188 (73%) .365
Comorbidity score (ACE-27)

None-mild 392 (55%) 233 (61%) 41 (52%) 118 (46%) .001
Moderate-severe 325 (45%) 148 (39%) 38 (48%) 139 (54%)

Mechanical ventilation on ICU
admission

190 (27%) 51 (13%) 34 (43%) 105 (41%) �.001

Dialysis on ICU admission 25 (4%) 4 (1%) 4 (5%) 17 (7%) �.001
Vasopressors on ICU admission 138 (19%) 41 (11%) 19 (24%) 78 (30%) �.001
Infection on ICU admission 194 (27%) 16 (4%) 35 (44%) 143 (56%) �.001
Outcome data

ICU LOS (days) 3 (2–7) 2 (2–4) 5 (2–11) 5 (3–11) �.001
Hospital LOS (days) 13 (7–26) 8 (6–10) 20 (9–33) 18 (8–34) �.001
End-of-life decisions 72 (10%) 7 (2%) 7 (9%) 58 (24%) �.001
ICU mortality 151 (21%) 21 (6%) 18 (23%) 112 (44%) �.001
Hospital mortality 218 (30%) 41 (11%) 29 (37%) 148 (58%) �.001

ICU, intensive care unit; LOS, length of stay; SAPS, Simplified Acute Physiology Score; SOFA, Sequential Organ Failure Assessment; ACE-27, Adult
Comorbidity Evaluation; LOS, Length of stay.

aResults expressed as mean � standard deviation, median (25%–75% interquartile range), n (%); breported p values refer to comparisons among the
different types of ICU admission.
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cer centers in the United States served as
the developmental population for the
critical care medicine score. They ob-
served a hospital mortality rate of 42%.
Over the last decade, advances in oncol-
ogy and intensive care coupled with an
improved selection of patients likely to
benefit from ICU management have
translated into better survival rates.
Nonetheless, most of the studies demon-
strating improvement in patients’ out-
comes were conducted in single centers
and specialized hemato-oncologic ICUs.
Very recently, Taccone et al evaluated 473
patients with solid tumors and hemato-
logic malignancies (15% of the patients)
included in the SOAP study over a 2-wk

period (3). They found a global hospital
mortality rate of 29% and the main out-
come predictors were higher SAPS II
scores and the need for MV. However, as
that study was not specifically designed to
evaluate patients with cancer, the lack of
information on cancer-related character-
istics other than the group of malignan-
cies (solid or hematologic) imposes limi-
tations to the interpretation of its results.
A new multicenter study in this popula-
tion is of critical importance.

We found a relatively low global hos-
pital mortality rate of 30%, but half of the
patients were admitted for postoperative
care after scheduled surgeries with an
expectedly lower mortality rate (11%). Al-

though the outcomes may vary depend-
ing on case-mix, hospital mortality rates
(53%) described in medical and emer-
gency surgical patients are similar to
those reported in more recent single-
center studies on critically ill patients
with cancer (range � 44%–63%) (4, 5,
10, 11, 22–28). Adjusting for other co-
variates including the type of admission,
mortality was more dependent on the se-
verity of organ failures at the time of ICU
admission, poor PS, need of MV, and ac-
tive disease. Although these outcome pre-
dictors have been reported in previous
studies (3, 4, 7, 11, 13, 24, 25, 27, 28), the
present study confirms that the type of
malignancy per se and the presence of
neutropenia do not mainly influence a
patient’s short-term mortality. However,
the relatively low number of patients with
bone marrow transplant imposed limita-
tions to evaluate appropriately their con-
tribution to the patients’ outcomes.

The present study has many positive
features including a large sample size and
a multicenter and prospective design. By
evaluating a contemporary cohort of pa-
tients from institutions with different
characteristics, it provides a description
of the current ICU admission practices
and outcomes for these patients. Never-
theless, the present study has also poten-
tial limitations. Although almost thirty
ICUs have participated, the study was car-
ried out in a single country and some
caution is needed with the extrapolation
of our results because possible selection
biases concerning different standards of
care cannot be excluded. On the other
hand, as patients from nonspecialized
ICUs were also evaluated, the findings of
the present study may be more represen-
tative of the practice in general hospitals
and therefore more suitable to generali-
zation. Furthermore, the present study
does not represent an audit of Brazilian
ICUs regarding the care provided to pa-
tients with cancer. In general, the fre-
quencies of EOL decisions were relatively
lower than those reported in the litera-
ture (6, 9, 10), but half of the patients
were admitted after a scheduled surgical
procedure. If only medical and scheduled
surgical patients are considered, the fre-
quency of EOL decisions is similar to
other reports (6, 9, 10, 22, 25). However,
as there is not yet a legal regulation on
EOL care in Brazil (29), and only EOL
decisions shared by the ICU team, on-
cologists, and patient’s relatives (which is
generally the rule in Brazil in ICUs) were

Table 3. Multivariate analysis of predictors of hospital mortality in all patients admitted to the ICUs
(n � 717)

Variables Coefficients Odds Ratio (95% CI) p

Type of admission
Scheduled surgical 1.00
Emergency surgical 0.900 2.46 (1.28–4.73) .007
Medical 1.733 5.66 (3.43–9.33) �.001

Hospital stay before ICU admission
�Ln (days � 0.5)�

0.165 1.18 (1.01–1.37) .033

SOFA on the 1st day of ICU (points) 0.224 1.25 (1.17–1.34) �.001
Performance status

0–1 1.00
2–4 1.223 3.40 (2.19–5.26) �.001

Cancer status
Controlled/remission 1.00
Active-newly diagnosed 1.010 2.75 (1.19–6.32) .018
Active-recurrence/progression 0.803 2.23 (0.96–5.20) .063

Mechanical ventilation 0.883 2.42 (1.51–3.87) �.001
Constant �5.518

ICU, intensive care unit; SOFA, Sequential Organ Failure Assessment; CI, Confidence Interval.
Area under receiver operating characteristic curve � 0.88 (95% CI � 0.86–0.91); Hosmer-

Lemeshow goodness-of-fit (	2 � 4.305; p � .829).

Table 4. Multivariate analysis of predictors of hospital mortality in medical and emergency surgical
patients (n � 336)

Variables Coefficients Odds Ratio (95% CI) p

Type of admission
Emergency surgical 1.00
Medical 0.825 2.28 (1.21–4.32) .011

Recent weight loss �10% 0.829 2.29 (1.15–4.55) .018
SOFA on the 1st day of ICU (points) 0.196 1.22 (1.12–1.33) �.001
Performance status

0–1 1.00
2–4 1.277 3.59 (2.08–6.18) �.001

Cancer status
Controlled/remission 1.00
Active-newly diagnosed 1.166 3.21 (1.33–7.76) .010
Active-recurrence/progression 0.901 2.46 (1.01–6..01) .048

Mechanical ventilation 0.976 2.66 (1.50–4.71) .001
Constant �4.544

ICU � intensive care unit; SOFA � Sequential Organ Failure Assessment; CI � Confidence
Interval.

Area under receiver operating characteristic curve � 0.81 (95% CI � 0.77–0.86); Hosmer-
Lemeshow goodness-of-fit (	2 � 8.707; p � 0.368).
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considered, possible underestimation
cannot be completely ruled out.

In conclusion, one in five ICU admis-
sions in the participating centers was in
patients with malignancies. This large
multicenter study reports encouraging
survival rates for patients with cancer re-
quiring intensive care. Mortality was
mostly dependent on the severity of or-
gan failures, PS, and need for MV rather
than cancer-related characteristics, such
as the type of malignancies or the pres-
ence of neutropenia. Our results suggest
that selected patients with cancer can
benefit from ICU admission.
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APPENDIX

Participating Centers and Investigators:
Bahia. Hospital Português (José Mário
Meira Teles). Distrito Federal: Hospital
Santa Luzia (Marcelo de Oliveira Maia). Es-
pírito Santo: Vitória Apart Hospital (Cláu-
dio Piras). Maranhão: Hospital São Domin-
gos - São Luís (José Raimundo Araújo de
Azevedo, Widlani Sousa Silva). Minas
Gerais: Hospital Mater Dei - Belo Horizonte
(Frederico Bruzzi Carvalho). Pará: Hospital
Porto Dias - Belém (Leila Rezegue, Rômulo
Nina Paes). Paraná: Hospital de Clínicas -
UFPR (Álvaro Réa Neto, Nazah C. M.
Youssef). Pernambuco: Hospital de Clíni-
cas - UFPE (Michele Maria Gonçalves de
Godoy, Cláudia Ângela Vilela de Almeida,
Roberto Barreto Campello). Piauí: Hospi-
tal de Terapia Intensiva – Teresina (Patrí-
cia M. Veiga de C. Mello, Lina Melo). Rio
de Janeiro: Instituto Nacional de Câncer -
Hospital do Câncer I (Márcio Soares,
Jorge I. F. Salluh); Instituto Nacional de
Câncer - Hospital do Câncer II (José Jorge
Soares Netto, Alexandre de Marca; Ro-
drigo Hatum; Frederico Muller; Pedro
Tibúrcio Nagles; Wlademir Gonzalez);
Hospital de Clínicas de Niterói (Paulo Cé-
sar Pereira de Souza, Cláudio Monteiro,
Darwin Prado, Moyzés Damasceno); Hos-
pital Mario Lioni - Duque de Caxias
(Paulo C. P. Souza, Pedro Paulo Gal-
hardo, Guilherme Nossar); Hospital Pas-
teur (Bruno da Silva Ferreira, Vicente Cés
de Souza Dantas); Hospital Samaritano
(Aline Castro, Ricardo Lima); Hospital
CardioTrauma (Marcos Freitas Knibel,
Robson Dantas Santana); Clínica São Vi-
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cente (Arthur Vianna, Alessandra Alves);
Hospital São Lucas (Marcos Freitas Kni-
bel, Eduardo Xavier). Santa Catarina:
Hospital São José - Criciúma (Felipe Dal-
Pizzol, Cristiane Ritter). São Paulo: Hos-
pital A. C. Camargo (Pedro Caruso, Valde-
lis Novis Okamoto, Lúcio Souza dos
Santos); Fundação Pio XII - Hospital do
Câncer de Barretos (Ulysses V. A. Silva,

Rosana D. S. Almeida, Richard S. P.
Silva); Hospital Sírio Libanês (Luciano C.
Pontes de Azevedo, Guilherme P. Schet-
tino); Hospital Israelita Albert Einstein
(Eliezer Silva, Alexandre Biasi Cavalca-
nte, Miquéias Martins Lima Silva); Hos-
pital de Base - Faculdade Regional de
Medicina de São José do Rio Preto (Su-
zana Margareth Ajeje Lobo); Hospital do

Servidor Público Estadual (Ederlon Alves
de Carvalho Rezende). Rio Grande do
Norte: Hospital Unimed Natal (Érico de
Lima Vale). Rio Grande do Sul: Santa
Casa de Misericórdia de Porto Alegre -
Pavilhão Central (Gilberto Friedman,
Jorge Amilton Hoher); Santa Casa de Mi-
sericórdia de Porto Alegre - Hospital
Santa Rita (André Peretty Torelly).
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