
Support Care Cancer (2004) 12:833–839
DOI 10.1007/s00520-004-0667-5 O R I G I N A L A R T I C L E

Carlos J. Regazzoni
C�lica Irrazabal
Carlos M. Luna
Juan J. Poderoso

Cancer patients with septic shock:
mortality predictors and neutropenia

Received: 27 February 2004
Accepted: 8 June 2004
Published online: 12 August 2004
� Springer-Verlag 2004

C. J. Regazzoni · C. M. Luna ·
J. J. Poderoso
Department of Internal Medicine,
Hospital de Cl�nicas “Jos� de San Mart�n”,
Universidad de Buenos Aires,
Argentina

C. M. Luna
Pulmonary Division,
Hospital de Cl�nicas “Jos� de San Mart�n”,
Universidad de Buenos Aires,
Argentina

C. Irrazabal
Intensive Care Unit,
Instituto Alexander Fleming,
Buenos Aires,
Argentina

C. J. Regazzoni ())
5th C�tedra de Medicina,
Hospital de Cl�nicas “Jos� de San Mart�n”,
Av. C�rdoba 2351, 1120 Buenos Aires,
Argentina
e-mail: cregazzoni@intramed.net.ar
Tel.: +54-11-59508810
Fax: +54-11-59508810

Abstract Goals of work: To study
outcome and its predictive factors in
cancer patients admitted to the ICU
with septic shock, and the implica-
tions of neutropenia as a risk factor in
this advanced stage of systemic in-
flammatory response. Patients and
methods: A prospective consecutive
observational cohort study was con-
ducted in 73 adults with cancer and
septic shock admitted to the ICU at
the Cancer Medical Center associated
with the University of Buenos Aires.
Main results: The mortality rate from
septic shock was 53.4% (95%CI 41.9
to 64.8%). The mean Acute Physiol-
ogy and Chronic Health Evaluation
(APACHE) II score on admission, the
mean number of organ dysfunctions
on admission or during the ICU stay,
liver dysfunction, respiratory dys-
function, and the need for mechanical
ventilation were predictive of mor-
tality in a univariate analysis. Neu-
tropenia was not associated with a
worse prognosis in terms of mortality

(56%) or mean days of ICU stay
(6.64 days) in comparison with non-
neutropenic patients (52.1% and
6.8 days) in the univariate analysis.
In the logistic regression model only
the need for mechanical ventilation
and liver dysfunction remained inde-
pendent predictors of mortality.
Conclusions: Septic shock among
cancer patients admitted to the ICU
has a mortality rate similar to that
reported for mixed populations, and
it is particularly increased when he-
patic or respiratory dysfunction de-
velop. Neutropenia on admission
does not seem to modify outcome.

Keywords Septic shock ·
Neutropenia · Malignancy · Critical
illness · Prognosis

Introduction

The admission of cancer patients to an intensive care unit
(ICU) involves immense resources and an extraordinary
degree of distress for the patient, with frequently discour-
aging outcomes [8, 13, 28]. In this regard, prognosis in-
formation is critical, albeit still limited [28]. Septic shock
is a severe consequence of infection with a mortality rate
in mixed ICU populations ranging from 46% to 61%
[20, 24]. Reports concerning the evolution of critically ill

cancer patients admitted to the ICU [1, 10, 13, 16, 19, 26,
28] include a wide range of causes for admission other
than septic shock. Overall mortality rates ranging from
38% to more than 80% have been reported depending on
the series [10, 13, 14, 16, 19, 26, 28], and these rise to 70%
[19] or 87% [28] when shock is analyzed. In these studies,
however, there were many reasons for ICU admission,
septic shock was not defined according to ACCP/SCCM
criteria [20], or the designs did not allow conclusions to
be drawn about prognostic factors specifically associated
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with this severest stage of systemic inflammatory response
syndrome (SIRS). There have been, to our knowledge, no
studies specifically centered on septic shock and its prog-
nostic factors among cancer patients.

Of the many possible risk factors in cancer patients
with septic shock, neutropenia warrants special attention.
Neutrophils play a critical role in the acute inflammatory
response and host defense against bacterial infections [7],
and the neutrophil seems to be a key cell in SIRS pro-
duction. Septic shock, on the other hand, is considered to
be the severest form of SIRS, and neutrophils are sug-
gested to play a critical role in its pathogenesis [2]. Neu-
tropenia is common in cancer patients, predisposing pa-
tients to severe infections and death [7], and its combi-
nation with ICU admission has long been considered
ominous [3, 8]. It is intuitive to expect that severe dimi-
nution of the neutrophil population would result in a dif-
ferent systemic response to an infectious insult [5]. The
data available at present, however, point to the similarities
of the profiles of inflammatory mediators in septic patients
with and without neutropenia [12, 21]. In contrast, clinical
descriptions of the manifestations of SIRS among neu-
tropenic patients with cancer are scarce and controversial
[15, 22, 25]. Some studies have focused on neutropenic
critically ill cancer patients [3, 4, 8, 11, 15, 22, 25], but
they do not clarify whether there are additional implica-
tions for neutropenia when septic shock ensues, and there
is no consistent view as to its repercussions on overall ICU
survival [14, 28]. As the main cause of neutropenia is
cancer, which could also modify shock evolution, we
considered this an appropriate population to explore the
implications of neutropenia in septic shock.

On this basis, we investigated outcome and its pre-
dictive factors in cancer patients admitted to the ICU with
septic shock, and secondarily we centered on the impli-
cations of neutropenia as a risk factor in this advanced
stage of systemic inflammatory response.

Materials and methods

All cancer patients admitted with septic shock to the ICU of the
Instituto Alexander Fleming, an oncologic center affiliated to the
University of Buenos Aires, between May 1994 and June 1999,
were prospectively included. All patients were �16 years old, with
active malignant neoplasm defined as a positive histologic diagnosis
with at least one of the following: metastasis, ongoing or recent
chemotherapy, or surgical oncologic therapy or radiotherapy prior to
or during admission. All patients had to have been admitted to the
ICU with a primary diagnosis of septic shock. The institutional
review board approved the protocol. The study was observational
and did not represent a risk for patients, so informed consent was not
required. In the institution all cancer patients are eligible for ICU
admission unless an explicit directive states otherwise.

The following data were collected as possible explanatory vari-
ables: demographic characteristics, type of tumor, Acute Physiology
and Chronic Health Evaluation (APACHE) II score on admission,
presence of neutropenia (neutrophil count in peripheral blood <1000/
mm3) while in the ICU, need for mechanical ventilation, and the

number of organ dysfunctions (hepatic, hematologic, renal, respira-
tory, neurologic, and cardiovascular). Need for mechanical ventila-
tion was considered dichotomously as any assistance to the respi-
ratory muscles, with or without an endotracheal tube and the day of
implementation. The outcome variable was ICU mortality.

Septic shock was defined according to ACCP/SCCM criteria
[20]. According to the criteria of Marshall et al. [18], the following
organ dysfunctions were recorded and considered dichotomously:
liver dysfunction (bilirubin >20 mmol/l), renal failure (creatinine
>100 mmol/l), respiratory dysfunction (PaO2/FIO2 <300), cardio-
vascular failure (product of heart rate and the ratio of the cen-
tral venous pressure to the mean arterial pressure >10.0), neuro-
logic dysfunction (Glasgow coma scale <15), and hematologic
dysfunction (platelet count <120,000/mm3). Malignancies were
grouped as: leukemia, lymphoma, and solid tumor. Standard ther-
apy for treating septic shock in this population was to institute
broad-spectrum antibiotics against gram-negative bacilli, to add
vancomycin when suitable, and to give standard hemodynamic and
respiratory support. Supportive treatment is not withdrawn on the
basis of terminally ill considerations.

The initial analysis included all possibly explanatory variables.
For univariate comparisons, the t-test and chi-square test, with
Fisher’s exact correction when necessary, were performed. Means
and proportions are expressed with 95% confidence interval (95%
CI). All P values are two-tailed and considered significant if <0.05.

To investigate the association between possible predictors and
death, a stepwise backwards logistic regression model was adjust-
ed by including the variables found to be significant at P<0.2 by
univariate analysis as explanatory, and ICU mortality as outcome.
These variables were included in a complete model, from which
nonsignificant variables were progressively eliminated in order to
obtain the most parsimonious model with the best overall predictive
power. Analysis was performed with STATISTIX 7.0, Analytical
Software, and SPSS 10.0 for Windows.

Results

The characteristics of all 73 included patients are shown
in Table 1. ICU mortality rate for septic shock in the

Table 1 Patient characteristics

Male/female (n) 42/31
Age (years) (mean€SD) 49.5€15.9
APACHE II score (mean€SD) 21.5€7.2
ICU stay (days) (mean€SD) 6.7€8.2
Dead 39 (53.4)
Mechanical ventilation (days) (mean€SD) 5.2€5.4
Organ dysfunctions (mean€SD) 2.9€1.2
Tumor type, n (%)

Leukemia 14 (19.2)
Lymphoma 16 (21.9)
Breast cancer 11 (15.1)
Lung cancer 8 (11)
Other solid tumor 23 (31.5)
Myeloma 1 (1.4)

Neutropenia, n (%) 25 (34.2)
Renal dysfunction, n (%) 49 (67.1)
Neurologic dysfunction, n (%) 18 (24.7)
Hepatic dysfunction, n (%) 25 (34.2)
Respiratory dysfunction, n (%) 52 (71.2)
Hematologic dysfunction, n (%) 37 (50.7)
Mechanical ventilation, n (%) 45 (61.6)
Positive blood culture, n (%) 20 (27.4)
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cancer patients was 53.4% (95%CI 41.9% to 64.8%).
Sources of infection were: not apparent in 25 patients,
respiratory in 20, abdominal in 9, cutaneous in 8, urinary
in 5, and central catheter in 3 patients. There were two
patients with infectious diarrhea and one with purulent
pericarditis.

In the univariate analysis mortality predictors were
mean APACHE II score on admission, mean number of
organ dysfunctions present on admission or during the
ICU stay, liver dysfunction, respiratory dysfunction,
negative blood cultures and need for mechanical venti-
lation (Tables 2 and 3). Overall, the 25 neutropenic pa-
tients were younger, were more frequently females, and
more frequently showed hepatic and, as expected, hema-
tologic dysfunction than their nonneutropenic counter-
parts; both populations were otherwise similar with re-

spect to the other studied variables. Neutropenia was not
associated with a worse prognosis (Table 4) in terms of
mortality or length of ICU stay. At the time of admission,
72% of the patients (18/25) had severe neutropenia (PMN
less than 100/mm3), 72% of the survivors (8/11) and
71.4% of the nonsurvivors (10/14). Mean neutrophil
count at the end of follow-up was not different between
survivors (3075.0/mm3) and nonsurvivors (2477.3/mm3)
among patients who had been admitted with neutropenia
(P=0.8).

In the logistic regression model, the need for mechan-
ical ventilation and hepatic failure were identified as in-
dependent predictors of mortality, length of ICU stay
being at the limit of statistical significance (Table 5).

Blood cultures were collected from all patients on
admission and during hospitalization when required by

Table 2 Predictive factors for
mortality, univariate analysis—
continuous variables

Variable Survivors Nonsurvivors P valuea

Mean 95% CI Mean 95% CI

APACHE II score 19.7 16.7–21.9 23.4 21.3–25.4 0.014*
Mechanical ventilation (days) 3.2 1.3–5.2 3.2 1.7–4.6 0.95
ICU stay (days) 8.3 5.1–11.5 5.4 3.0–7.7 0.13
Age (years) 52.0 46.7–57.3 47.3 42.1–52.6 0.21
Organ dysfunctions 2.5 2.1–2.9 3.3 2.9–3.7 0.008*

* P<0.05
a t-test

Table 3 Predictive factors for
mortality, univariate analysis—
dichotomous variables

Variable Survivors Nonsurvivors P valuea

n (%) 95% CI n (%) 95% CI

Sex
Male 20 (47.6) 25.8–69.4 22 (52.4) 31.6–73.2 0.8352
Female 14 (45.2) 19.2–71.2 17 (54.8) 31.2–78.4

Hepatic dysfunction
Yes 7 (28) 11–45 18 (72) 55–89 0.0274*
No 27 (56.3) 42.3–70 21 (43.8) 29.8–57.8

Neurologic dysfunction
Yes 5 (27.8) 7.2–48.4 13 (72.2) 51.6–92.8 0.1016
No 29 (52.7) 39.6–65.8 26 (47.3) 34.2–60.4

Renal dysfunction
Yes 21 (42.9) 29.1–56.7 28 (57.1) 43.3–70.9 0.4557
No 13 (54.2) 34.3–74.1 11 (45.8) 25.9–65.7

Respiratory dysfunction
Yes 20 (38.5) 35.3–51.7 32 (61.5) 48.3–74.7 0.0389*
No 14 (66.7) 46.6–86.8 7 (33.3) 22.2–53.4

Hematologic dysfunction
Yes 18 (48.6) 32.5–64.8 19 (51.4) 35.3–67.5 0.8158
No 16 (44.4) 28.2–60.6 20 (55.6) 39.4–71.8

Neutropenia
Yes 11 (44.0) 14.7–73.3 14 (56.0) 30.0–82.0 0.7502
No 23 (47.9) 27.5–68.3 25 (52.1) 32.6–71.6

Mechanical ventilation
Yes 14 (31.1) 6.9–55.3 31 (68.9) 52.7–85.1 0.0008*
No 20 (71.4) 51.6–91.2 8 (28.6) 0–59.9

Positive blood culture
Yes 14 (70.0) 49.9–90.0 6 (30.0) 10–50.0 0.0137*
No 20 (37.7) 24.7–50.7 33 (62.3) 49.3–75.3

* P<0.05
a Chi-squared test
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the attending physicians. Cultures were positive in 20
patients (27.4%). The predominant group of microor-
ganisms in blood cultures was gram-positive cocci, and
the commonest isolated pathogen was methicillin-resis-
tant Staphylococcus aureus (Table 6).

Despite high mortality among patients with leukemia
(11/15; 73.3%) in comparison to those with lymphoma (9/
17; 52.9%) or solid tumors (19/41; 46.3%), we were un-
able to show a statistically significant difference between

groups (chi-squared, P=0.2), as was the case when com-
paring the APACHE II scores and the mean number of
organ dysfunctions between tumor type groups (data not
shown).

Discussion

The ICU mortality for oncologic patients with septic
shock was 53.4%, not too different from that reported
for mixed populations. Previously reported overall ICU
mortality rates for cancer patients range from approxi-
mately 38% to 59% in populations with different malig-
nancies and reasons for ICU admission [1, 3, 13, 19, 23,
28], to 80% in some series of patients with hematologic
malignancy and the need for mechanical ventilation [16,
26]. Staudinger et al. [28] reported a 53% ICU survival
among cancer patients admitted for different reasons that
rose to 87% when septic shock ensued. However, in
contrast to the conditions of our study, this was septic
shock developing during the ICU stay following admis-
sion for other reasons. Azoulay et al. [1] in 120 consec-
utive patients with solid cancer admitted to the medical
ICU found a 58.7% overall 30-day mortality rate, and a
69% mortality among 37 patients with septic shock.
Septic shock mortality in other studies was not reported
[10, 13, 16, 19, 26], and others, in addition, were centered
exclusively in neutropenic populations [3, 8] or bone

Table 4 Comparison of neutro-
penic and nonneutropenic pa-
tients

Nonneutropenic Neutropenic P value

Female, n (%) 14 (35.4%) 17 (68%) 0.0033*
Age (years) (mean€SD) 50.1€14.5 40.3€14.5 0.003*
APACHE II score (mean€SD) 21.3€7.9 21.8€5.8 0.78
ICU stay (days) (mean€SD) 6.8€8.9 6.64€6.7 0.91
Mechanical ventilation (days) (mean€SD) 5.2€5.4 5.2€5.9 0.99
Number of organ dysfunctions (mean€SD) 2.8€1.3 3.2€1.2 0.19
Death, n (%) 25 (52.1) 14 (56.0) 0.75
Hepatic dysfunction, n (%) 11 (22.9) 14 (56.0) 0.0047*
Neurologic dysfunction, n (%) 14 (29.2) 4 (16.0) 0.21
Renal dysfunction, n (%) 29 (60.4) 20 (80) 0.091
Respiratory dysfunction, n (%) 34 (70.8) 18 (72.0) 0.91
Hematologic dysfunction, n (%) 14 (29.2) 23 (92.0) <0.0001*
Mechanical ventilation, n (%) 33 (68.8) 12 (48.0) 0.083
Positive blood cultures, n (%) 12 (13.1) 8 (32.0) 0.52

* P<0.05

Table 5 Predictive factors for
mortality, logistic regression
model

Variable Coefficient Odds ratio [95% CI] P value

APACHE II score 0.038 1.04 [0.93–1.16] 0.479
ICU staying (days) �0.0967 0.91 [0.82–1.01] 0.067
Age �0.0236 0.98 [0.94–1.02] 0.273
Hepatic dysfunction 1.7858 5.96 [1.08–32.98] 0.040*
Neurologic dysfunction 0.6888 1.99 [0.31–12.59] 0.464
Need for mechanical ventilation 2.6205 13.74 [2.65–71.23] 0.0018*
Positive blood culture �1.4934 0.22 [0.05–1.09] 0.063
Neutropenia 0.0927 1.10 [0.20–6.05] 0.915

* P<0.05

Table 6 Blood culture results

Pathogen n (%)a

Gram-positive cocci 10 (50)
Methicillin-resistant Staphylococcus aureus 4 (20)
Methicillin-sensitive Staphylococcus aureus 2 (10)
Streptococcus viridans 1 (5)
Staphylococcus epidermidis 1 (5)
Streptococcus pneumoniae 1 (5)
Enterococcus 1 (5)
Gram-negative bacilli 8 (40)
Klebsiella pneumoniae 2 (10)
Escherichia coli 2 (10)
Salmonella 1 (5)
Pseudomonas aeruginosa 1 (5)
Providentia 1 (5)
Non-specified gram-negative bacilli 1 (5)
Other 2 (10)
Trypanosoma 1 (5)
Bacteroides 1 (5)
a Total positive blood cultures 20
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marrow transplant recipients [23], rendering comparison
unfeasible.

In our study, the type of tumor was not predictive of
mortality. Similar results were obtained in two previous
series of critically ill cancer patients [13, 28]. Site or stage
of disease have also been found not to affect mortality
when only solid tumors were included [1] or neutropenia
was present [3]. Conversely, some of the above-cited
studies showed higher mortality rates among patients with
hematologic malignancies. Probably the largest is the
study of Groeger et al. [10] where patients with leukemia/
bone marrow transplantation, lymphoma/myeloma, and
solid tumor had mortality rates of 57.1%, 43.5%, and
33.2%, respectively. Septic shock mortality was not re-
ported. Age was not an independent predictor of a worse
prognosis, as has been found by others [1, 28]. In this
regard, however, it must be taken into account that a se-
lection bias probably existed, because age modifies eli-
gibility for some cancer therapies.

Neutropenic septic shock is of particular interest. It is
intuitive to expect that severe diminution of the neutrophil
population would result in a different systemic response
to an infectious insult [5]. In the present study neutropenia
was not associated with higher mortality, even when most
of the patients were suffering from severe neutropenia at
the time of admission. Some authors [13] have found
neutropenic patients to have similar mortality rates to
nonneutropenic patients (approximately 40%); however,
in contrast to our study, they included other reasons for
ICU admissions than septic shock. In another study [10],
it was found, in agreement with our results, that the ab-
solute neutrophil count was not associated with prognosis.
Darmon et al. [8], in a retrospective cohort of 102 neu-
tropenic patients admitted to the ICU, found mortality to
be worsened if acute respiratory or renal failure ensued,
but their design did not allow evaluation of the implica-
tions of neutropenia on septic shock outcome. On the
other hand, in their series, shock was not an independent
predictor of death. In a series of patients with hematologic
malignancies admitted to the ICU for many reasons [14],
neutropenia, again, was not associated with overall ICU
mortality. In other studies [1, 28], neutropenia was not
found to be a predictor of mortality in cancer patients
admitted to the ICU for any cause, regardless of type of
tumor. Even though we did not analyze the duration
of neutropenia while patients were in the ICU, which
weakens our conclusion, our conclusion is supported by
the fact that most of the patients were admitted with se-
vere neutropenia and the lack of difference in PMN
counts at the end of the ICU stay between (previously
neutropenic) survivors and nonsurvivors.

Previous reports on the prognosis for neutropenic pa-
tients with septic shock have not specifically evaluated
septic shock [3, 4, 8]. Thus, the present findings could be
valuable in the debate about the rationale of care in these
seriously ill patients [26] and strengthens the point of

view that septic shock could be a relatively autonomous
pathophysiologic process. Furthermore, the present find-
ings have to be considered when the clinical relevance of
experimental data concerning the role of neutrophils in
the pathogenesis of septic shock are discussed. It is
noteworthy that some basic studies found similar profiles
of inflammatory mediators in septic patients indepen-
dently of whether they had neutropenia or not [5]. In-
flammation-mediated processes such as SIRS [25] and the
ARDS [15, 22] also occur in neutropenic patients. Our
results, therefore, strengthen those partial descriptions, in
showing a similar clinical evolution of septic shock in
terms of mortality and number of organ failures, despite a
low white cell count. While qualitative changes in neu-
trophils are not studied, at present only cell number is
considered to be the most important clinical parameter
[7]. In addition, the mean cell count was so small that
functional aspects were unlikely to be of relevance.

As previously reported [13], mortality was especially
increased among patients with hepatic or respiratory
dysfunction. Once more, it is interesting to compare
neutropenic and nonneutropenic patients. Hepatic failure
appears to be particularly ominous [3] and neutrophils
have been proposed to be the major responsible cell type
in septic liver damage [9]. Nevertheless, hepatic failure
occurred in the present series in the presence of very low
neutrophil counts; indeed, liver compromise was higher in
neutropenic than in nonneutropenic cancer patients with
septic shock (Table 4). Although noncontrolled factors
such as primary tumor extension or treatment-derived
toxicity could have accelerated the development of he-
patic failure, the results indicate doubt as to whether
neutrophils contribute to septic organ failure in patients
with cancer. Thus, this view is similar to the doubt that
has emerged concerning the occurrence of ARDS in
neutropenic patients [15].

Respiratory failure has been reported to adversely af-
fect outcome in critically ill cancer patients [6, 28], es-
pecially when mechanical ventilation is needed [1] and
the patient suffers from a hematologic malignancy [19].
However, given the fact that the need for mechanical
ventilation was not studied as a time-dependent variable,
the results should be interpreted with caution.

We did not observe a relationship between the number
of organ dysfunctions on admission and the mortality rate,
similar to the findings of other studies [6]. The APACHE
II score was equally unrelated to mortality in the multi-
variate analysis. The APACHE II score on admission was
not analyzed by some authors [6, 13], and has been found
to be inaccurate in predicting mortality by others [19, 27,
28]. Some authors argue that daily variation in organ
failures should be used instead of admission scores as a
more powerful predictor of outcome [19].

Interestingly a positive blood culture during the ICU
stay was an independent predictor of survival in the
univariate analysis, and remained near statistical signifi-
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