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Prognostic Factors Influencing Mortality in Cancer
Patients with Neutropenia and Bacteremia

E. González-Barca, A. Fernández-Sevilla, J. Carratalá, A. Salar, J. Peris, A. Grañena,
F. Gudiol

Abstract The purpose of this study was to identify risk factors for mortality in
neutropenic patients with cancer and bacteremia. A consecutive sample of 438
neutropenic patients (granulocyte count ~0.5!109/l) with cancer and bacteremia
was studied to identify the clinical characteristics associated with mortality at the
onset of bacteremia. The mean age of the subjects was 48 years (range, 15–87 years).
Most cases of bacteremia (77%) were hospital-acquired and occurred in patients
with acute leukemia (48%). Gram-positive organisms caused 233 (53%) episodes of
bacteremia, gram-negative organisms caused 151 (34%) episodes, and 48 (11%)
episodes were polymicrobial. The overall mortality within 30 days of the onset of
bacteremia was 24.4%. The variables found to be independently associated with
increased mortality using logistic regression techniques were as follows: shock at the
onset of bacteremia (OR, 10; 95% CI, 4.2–23.8), pneumonia (OR,4.4; 95% CI,
1.9–10), uncontrolled cancer (OR,4.3; 95 %CI, 1.5–12.7), and absence of prophylaxis
with norfloxacin (OR,2.4; 95%CI, 1.3–4.5). The prognostic factors ascertained in this
study may help to identify those patients at higher risk of death. Medical interven-
tion addressing some of these factors may improve the outcome of bacteremia in
neutropenic patients with cancer.
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Introduction

Infection continues to be a major complication in
patients with cancer [1], and neutropenia is the main
risk factor for developing a serious infection [2]. Most
neutropenic patients with cancer experience fever, and
a third of them have a microbiologically documented
infection, primarily bacteremia [3]. Advances in
supportive care of patients with cancer have improved
long-term survival. Nevertheless, bacteremia still causes

significant mortality (15–25%) among neutropenic
patients despite new antimicrobial therapies [4–6].

The identification of prognostic factors amenable to
medical intervention could be useful in improving the
outcome for this population. However, information
regarding the predictors of mortality at the onset of
bacteremia is scarce [7, 8]. The aim of the present study
was to identify at the onset of bacteremia the factors
influencing mortality in a series of 438 consecutive
episodes of bacteremia occurring in neutropenic
patients with cancer.

Patients and Methods

Setting and Source of Data. This study was carried out in a 1000-
bed university hospital in Barcelona, Spain. The hospital serves as
a referral center for adults and is located in an urban area with a
population of approximately 1 million. Cancer patients
undergoing cytoreductive chemotherapy are hospitalized in the
hematology and oncology divisions, which consist of three 30-bed
inpatient units and six isolation rooms. Prospective surveillance of
all cases of bacteremia is regularly performed at our institution.
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All neutropenic cancer patients with bacteremia identified daily
by our microbiology laboratory are visited by a physician who fills
out a computer-assisted protocol and gives medical advice when
indicated. For the purpose of the study, we included all cases of
bacteremia documented from January 1986 to August 1996.

Prophylactic and Antibiotic Therapy Regimens. Beginning in
January 1988, prophylactic norfloxacin was given orally (400 mg
twice daily) to patients with hematologic cancer who were
neutropenic or who were likely to develop cytotoxic therapy-
induced neutropenia lasting more than 7 days. Norfloxacin was
discontinued when empiric antibiotic therapy was begun. No
other antibacterial prophylaxis was given. Patients received
nystatin (2!106 U) orally three times daily as a solution when-
ever possible.

The most frequent empiric antibiotic therapies for febrile
episodes were ceftazidime plus amikacin in 264 (60%) episodes
and imipenem plus amikacin in 63 (14%) episodes. Vancomycin
was subsequently added to the initial treatment because fever
persisted for more than 3 days in 105 (24%) patients. Once the
microorganism was identified, the initial antibiotic therapy was
changed according to the results of susceptibility tests. Antibac-
terial therapy was continued until bone marrow recovery.

Definitions. Bacteremia (clinical symptoms and positive blood
cultures) was considered to be nosocomially acquired if it
appeared 48 h after admission and no evidence of infection was
present on admission. Episodes of polymicrobial bacteremia were
those in which more than one organism was isolated from one or
more blood cultures within a 72 h period. Bacteremia caused by
coagulase-negative staphylococci (CNS) was considered signifi-
cant when CNS grew in at least two blood cultures or in one
blood culture and in one other site. Mortality was defined as
death within 30 days of the onset of bacteremia. All the following
variables were evaluated at the onset of bacteremia: neutropenia
was defined as a granulocyte count of ~0.5!109/l and severe
neutropenia as a granulocyte count of ~0.1!109/l; prophylactic
antibacterial treatment was considered to be present when
norfloxacin was administered for at least 3 days before the onset
of bacteremic episode; empiric antibiotic therapy was considered
adequate when the microorganism(s) isolated showed sensitivity
to the antibiotic(s) administered; shock was defined as systolic
blood pressure ~90 mmHg with signs of peripheral hypoperfu-
sion; the source of bacteremia was defined according to
previously published criteria [9]; bacteremic pneumonia was
defined as the presence of acute respiratory illness and a
pulmonary infiltrate on a chest radiograph in association with
positive blood cultures (in 1 case of CNS pneumonia, CNS was
also isolated from sputum); and uncontrolled cancer was defined
as the absence of complete remission in patients with leukemia
plus the development of new lesions, enlargement of a measur-
able lesion while on chemotherapy, or premature termination of
chemotherapy due to other evidence of failure.

Microbiological Studies. Between 1986 and 1989, blood cultures
were performed using the Roche Septicheck System (Hoffmann-
La Roche, Germany) with trypticase soy broth and thioglycolate
broth media for aerobic and anaerobic cultures, respectively.
Beginning in 1990, blood samples were inoculated into Bactec
bottles and tested on a Bacter NR-860 instrument (Johnson
Laboratories, USA), which detects carbon dioxide by infrared
analysis. The bottles were incubated for 7 days at 35 7C before
being discarded. Bacteria were identified using standard methods
[10].

Statistical Analysis. Crude and adjusted odds ratios (OR) were
calculated using univariate and multivariate unconditional logistic
regression techniques [11]. All logistic regression models were
fitted by means of the maximum likelihood estimation of parame-
ters [11]. All variables were entered in the regression analysis as
categorical variables with two categories coded 0 (absent) or 1

Table 1 General characteristics of 438 neutropenic patients with
cancer and bacteremia (mean age 48 years, range 15–87 years)

Characteristic No. (%) of
patients

Sex
Male 272 (62)
Female 166 (38)

Underlying disease
Hematological malignancy

Acute leukemia 211 (48)
Lymphoma 86 (20)
Other 64 (15)

Solid tumors 77 (17)
Bone marrow transplantation 56 (13)
Hospital acquisition 336 (77)
Central venous catheter 262 (60)
Prophylaxis with norfloxacin 193 (43)
Fever 427 (97)
Shock 37 (8)
Septic metastases 18 (4)
Mortality 107 (24)

(present). Statistical significance was established at an alpha value
of 0.05, and, accordingly, 95% confidence intervals (CI) around
the ORs are presented.

Results

During the study period, 438 episodes of bacteremia in
neutropenic patients with cancer were documented.
Sixty-two percent of the episodes occurred in men. The
mean age of the patients was 48 years (range, 15–87
years). Most cases of bacteremia (77%) were hospital-
acquired and involved patients with acute leukemia
(48%). The general characteristics and underlying
conditions of patients are outlined in Table 1. Overall
mortality was 24.4%, and most deaths occurred within
the first week of the onset of bacteremia (Figure 1).

Gram-positive organisms caused 233 episodes of
bacteremia, gram-negative organisms caused 151
episodes, and 48 episodes were polymicrobial
(Table 2). The most frequently isolated gram-positive
organisms were CNS and viridans group streptococci;
the gram-negative organisms most frequently isolated
were Escherichia coli and Pseudomonas aeruginosa.

One hundred eighty-nine episodes of bacteremia
occurred while patients were on norfloxacin prophy-
laxis (mortality rate, 22/189, 12%). Two hundred forty-
nine episodes of bacteremia developed in patients not
receiving prophylaxis: 164 occurred in patients with
solid tumors (mortality rate, 61/164, 37%) and 85 in
patients with hematologic cancer (mortality rate, 24/85,
28%), 63 of whom were already on antibiotics because
of a previous febrile episode during the same period of
neutropenia. Two hundred eighty-nine episodes of
bacteremia received adequate empiric treatment
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Figure 1 Cumulative mortality among 110 neutropenic cancer
patients who died of bacteremia

Table 2 Organisms isolated in 438 episodes of bacteremia, and
associated mortality rates

No. of
episodes

No. (%)
of deaths

Gram-positive organisms 233 42 (18)
CNS 102 13 (13)
Viridans group streptococci 61 13 (21)
Staphylococcus aureus 24 3 (13)
Streptococcus pneumoniae 14 6 (43)
Enterococci 13 4 (41)
Corynebacteria 3 1 (33)
Other 16 2 (13)

Gram-negative organisms 151 48 (32)
Escherichia coli 70 20 (29)
Pseudomonas aeruginosa 48 19 (40)
Klebsiella pneumoniae 11 3 (27)
Enterobacter cloacae 6 1 (17)
Other 16 5 (31)

Multiple organisms (polymicro-
bial episode)

48 15 (31)

Anaerobes (Fusobacterium) 6 2 (33)

CNS, coagulase-negative staphylococci

according to the subsequent microbiologic results, 111
received inadequate empiric therapy, and 38 episodes
of bacteremia were not treated empirically because the
patients were already on antibiotics for a previous
febrile episode. The most frequent causative agents in
the 111 episodes treated with inadequate empiric
therapy were CNS in 55 cases of bacteremia, Staphylo-
coccus aureus in 14 episodes, and viridans group strep-
tococci in ten episodes.

The following variables influencing mortality were
analyzed in the univariate analysis: the patient’s age
and sex; the presence of acute leukemia, uncontrolled
cancer, or bone marrow transplantation; nosocomial
acquisition of bacteremia; severity of neutropenia; pres-
ence of shock; the type of causative agent (gram-posi-
tive, gram-negative, or polymicrobial); the bacteria
isolated (CNS, viridans group streptococci, Staphylo-
coccus aureus, Streptococcus pneumoniae, Escherichia
coli, or Pseudomonas aeruginosa); the source of bacter-
emia (pneumonia, catheter, oral mucosa, skin); prophy-

laxis; and adequacy of empiric treatment (according to
microbiologic results). The variables found to be signif-
icantly associated with prognosis are shown in Table 3.
The following variables were analyzed by a multivar-
iate logistic regression model: the patient’s age and sex;
presence of acute leukemia or uncontrolled cancer; the
acquisition of bacteremia; the presence of shock, gram-
negative bacteremia, Pseudomonas aeruginosa bacter-
emia, or pneumonia; and prophylaxis with norfloxacin.
In the multivariate analysis, shock (OR,10), pneumonia
(OR,4.4), uncontrolled cancer (OR,4.3), and absence of
fluoroquinolone prophylaxis (OR,2.4) were the only
variables independently associated with increased
mortality (Table 4). When the multivariate analysis was
repeated omitting the variable prophylaxis, the other
three variables and only those three were still signifi-
cantly associated with death: shock (OR,10.2; 95% CI,
4.4–23.6; Pp0.00001), pneumonia (OR,4.1; 95% CI,
1.9–9.2; Pp0.0004), and uncontrolled cancer (OR,5.8;
95% CI, 2–16.8.2; Pp0.001).

Discussion

In our study, which involved a large number of patients
with bacteremia documented prospectively over a 10-
year period, the mortality rate within 30 days of the
onset of bacteremia was 24.4%. The main risk factors
for mortality were shock, pneumonia, uncontrolled
cancer, and absence of fluoroquinolone prophylaxis.
Shock at the onset of bacteremia was found to be the
main risk factor associated with mortality. This finding
is in agreement with previous studies, which have also
pointed out the ominous prognosis of shock [7, 8].
Eight percent of the patients presented shock at the
onset of bacteremia in our study. The poor prognosis of
these patients highlights the urgent need for more
adequate care. Different strategies to improve their
outcome have been studied, such as the use of mono-
clonal antibodies and different cytokines, but the
results continue to be discouraging [12–15].

Pneumonia as the source of bacteremia in neutropenic
patients with cancer was associated with a higher risk of
mortality in our study. The poorer prognosis of patients
with bacteremic pneumonia was compared with the
prognosis of patients with bacteremia due to other
sources has been described by other authors [8]. The
outcome of this group of patients with standard anti-
biotic regimens is disappointing. In previous studies, we
found that the most frequent causative agents of
bacteremic pneumonia were Pseudomonas aeruginosa
and Streptococcus pneumoniae [6, 16], which are
pathogens associated with high mortality. In these
studies, all Pseudomonas aeruginosa strains causing
bacteremic pneumonia were susceptible to the b-lactam
antibiotic included in empiric therapy, but approxi-
mately half of the streptococci were penicillin resistant
and had decreased susceptibility to all b-lactam agents,
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Table 3 Prognostic factors for
mortality in 438 episodes of
bacteremia in neutropenic
patients with cancer, as deter-
mined by univariate analysis

Variable No. of deaths/ Odds Ratio P value
no. of episodes (%) (95% CI)

Age in years
^45 29/179 (16) 1.0
145 81/259 (31) 1.5 (1.2–1.9) 0.001

Type of neoplasia
Acute leukemia 35/211 (17) 1.0
Other 72/227 (32) 2.3 (1.5–3.7) 0.0003

Uncontrolled cancer
No 4/87 (5) 1.0
Yes 103/351 (30) 8.6 (3.1–24) 0.00001

Place acquired
Hospital 69/336 (20) 1.0
Community 38/102 (37) 2.3 (1.4–3.7) 0.0007

Neutropenia
~0.1!109/l 71/330 (22) 1.0
0.1–0.5!109/l 36/108 (33) 0.7 (0.6–0.9) 0.02

Shock
No 79/401 (20) 1.0
Yes 28/37 (76) 12.7 (5.8–28) 0.00001

Gram-positive bacteremia
No 65/205 (32) 1.0
Yes 42/233 (18) 0.5 (0.3–0.7) 0.001

Gram-negative bacteremia
No 59/287 (21) 1.0
Yes 48/151 (32) 1.8 (1.2–2.8) 0.009

CNS bacteremia
No 94/336 (28) 1.0
Yes 13/102 (13) 0.4 (0.2–0.7) 0.002

P. aeruginosa bacteremia
No 88/390 (23) 1.0
Yes 19/48 (40) 2.2 (1.2–4.2) 0.01

Pneumonia
No 85/401 (21) 1.0
Yes 22/37 (59) 5.4 (2.7–11) 0.00001

Catheter
No 99/371 (27) 1.0
Yes 8/67 (12) 0.4 (0.2–0.8) 0.01

Absence of norfloxacin prophylaxis
No 2/189 (12) 1.0
Yes 85/249 (34) 4.0 (2.3–6.6) 0.00001

CNS, coagulate-negative staphylococci

especially ceftazidime [16]. Therefore, the empiric anti-
biotic therapy in neutropenic cancer patients suspected
to have pneumonia should be reconsidered.

Patients with uncontrolled cancer have an increased
risk of death due to bacteremia, a fact related to the
low performance status frequently present in these
patients [2, 7, 17]. Today, more intensive therapeutic
regimens are used to treat neoplastic diseases, and
overall the prognosis of cancer patients is improving.
However, complications of infection constitute one of
the most frequent causes of death in patients with
resistant cancer.

The use of norfloxacin prophylaxis was associated with
a lower risk of mortality in our study. It is clear that the
use of prophylaxis with norfloxacin prevents gram-
negative bacteremia [18–21], but there are discordant
results regarding its influence on infection-related
mortality. A recent meta-analysis of 19 randomized
studies involving 2112 patients failed to demonstrate a

better outcome for patients receiving fluoroquinolone
prophylaxis [22]. These discordant results may be
partially explained by the different populations
analyzed, since few patients in these studies had bacter-
emia. In our study, mortality was high in neutropenic
patients with solid tumors who developed bacteremia
caused mainly by gram-negative bacilli. It is widely
accepted that patients with solid tumors do not receive
prophylaxis because they usually do not experience
prolonged neutropenia. Our data, however, suggest
that this strategy should be reconsidered. Therefore,
prospective randomized studies including patients with
solid tumors who receive ambulatory hematotoxic
chemotherapy should be performed.

On the other hand, mortality was significant in
neutropenic patients with hematologic malignancies
who were not receiving prophylaxis when their bacter-
emia developed. This finding raises the question of
whether it would be better to continue fluoroquinolone
prophylaxis until resolution of neutropenia, even
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Table 4 Prognostic factors for mortality in 438 episodes of
bacteremia in neutropenic patients with cancer, as determined by
multivariate analysis

Variable Adjusted
odds ratio
(95% CI)

P value

Shock 10 (4.2–23.8) 0.00001
Pneumonia 4.4 (1.9–10) 0.0004
Uncontrolled neoplasia 4.3 (1.5–12.7) 0.007
No fluoroquinolone prophylaxis 2.4 (1.3–4.5) 0.005

though this approach may put patients at an increased
risk of infection caused by multiresistant organisms.
Moreover, the use of fluoroquinolone prophylaxis has
been associated not only with an increase in gram-posi-
tive infections but also with the emergence of fluoro-
quinolone-resistant strains of Escherichia coli causing
bacteremia [23–26]. As this study was not designed
specifically to evaluate prophylaxis with norfloxacin,
and since the prophylactic use of fluoroquinolones is
highly controversial, we repeated the multivariate anal-
ysis omitting this variable, which did not change the
other risk factors.

We found that inadequate empiric antibiotic therapy
was not associated with a poorer outcome. Neverthe-
less, it should be noted that most bacteremic episodes
in patients receiving inadequate therapy were caused
by CNS. These organisms are frequently resistant to
the usual empiric treatment used in our study (cefta-
zidime plus amikacin), but they rarely cause death
[27].

In conclusion, the prognostic factors found in this study
may help to identify those patients at higher risk of
death. Medical intervention addressing some of these
factors may improve the outcome of bacteremia in
neutropenic patients with cancer.
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