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Abstract
Goal of work The admission of patients with hematological
disorders to the intensive care unit (ICU) involves a
complex resource usage and may be associated with high
mortality. The decision making to transfer a severely ill
patient to the ICU, therefore, presents an ethical dilemma.
We assessed both early and long-term outcomes in relation
to clinical characteristics with the aim to facilitate clinical
decision making.
Materials and methods We performed a cohort study of
hematological patients admitted to ICU at a university
hospital.
Main results During a 6-year period (1996–2001), 85
patients with a median age of 59 years were admitted to
ICU. The majority of patients (88%) suffered from
hematological malignancies. Major reasons for ICU admis-
sion were respiratory failure (41%) and septic shock/pre-
shock (24%). The median duration of ICU admission was 2

(1–67) days. Crude in-ICU, 30-day, and 6-month mortality
rates were 30, 49, and 62%, respectively. Overall 5-year
survival rate was 20%, and 13 (15%) patients were alive at
time of follow-up (median 7.4 years). Respiratory failure
requiring ventilatory support and a high Acute Physiology
and Chronic Health Evaluation II score was significantly
correlated to high in-ICU mortality, but not to long-term
outcome. Type of hematological malignancy, neutropenia,
thrombocytopenia, bacteremia, prior administration of
chemotherapy, age, or gender was not significantly associ-
ated with outcome.
Conclusions The current study provides encouraging
results on long-term post-ICU outcome also in elderly
patients with hematological diseases. For a substantial
proportion of critically ill hematological patients, a short
time care at an ICU is lifesaving. These patients should be
offered intensive care unless or until it is clear that there is
little prospect of recovery from the acute illness or that the
underlying malignancy cannot be controlled.
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Introduction

Over the past decades, there has been a substantial progress
in the management of patients with hematological malig-
nancies including the development of risk-adapted treat-
ment protocols, new chemotherapeutic agents, and other
treatment modalities. This, together with improved support-
ive therapy, has extended survival time in these patients.
Unfortunately, the intensification of cancer treatment has
led to an increasing number of therapy-associated compli-
cations. These complications may be life threatening and
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often require advanced multidisciplinary care in an inten-
sive care unit (ICU) [1]. The admission of patients with
hematological disease to the ICU involves a complex
resource usage. Furthermore, high mortality rates up to
75–85% have been reported in such patients especially
when mechanical ventilation has been required [2–7]. The
decision making to transfer a severely ill patient to the ICU,
therefore, presents an ethical dilemma to hematologists as
well as to intensive care specialists.

To maximize survival and limit unnecessary suffering
and costs, attempts have been made to identify subgroups
of patients that benefit from ICU admission [3, 5, 8–15].
Different potential risk factors have been analyzed includ-
ing scoring systems to assess the severity of illness and
organ failure. Such scoring systems have been shown to
predict gross prognosis, but obviously, they cannot be used
to distinguish survivors from non-survivors in the individ-
ual case [2, 11, 13, 15–17, 21]. In addition, there is limited
information about long-term post-ICU survival in patients
with hematological diseases.

In this study, focusing on patients with hematological
diseases admitted to the ICU, we assessed both early and
long-term outcomes in relation to clinical and laboratory
characteristics with the aim to facilitate clinical decision
making.

Materials and methods

We included all adult patients with hematological diseases
admitted to the ICU at Karolinska University Hospital,
Solna, over a 6-year period (1996–2001). The charts of
these patients were reviewed, and detailed clinical and
laboratory characteristics were recorded at the time of
admission. The severity of acute illness was calculated for
every patient at admission using the Acute Physiology and
Chronic Health Evaluation (APACHE) II score [17]. Major
reason for ICU admission, need for ventilation support, and
time on ventilator were recorded. In-ICU, 30-day, 6-month
mortality rates were determined. A data file with the unique
personal identification numbers (obtained by each Swedish
citizen shortly after birth or immigration) of these patients
was linked with population-based Swedish Cause of Death
Register run by the National Board of Health and Welfare,
to get information on overall survival. Positive microbio-
logical cultures taken within 1 week before or at admission
were noted. For patients with multiple admissions, only the
first admission was taken into account.

The major outcomes studied were short- (in-ICU and 30-
day) and long-term (6-month and 5-year) mortality rates/
survivals. The data are expressed as means (± standard
deviation) or as medians (range). Risk factors for in-ICU,
30-day, and 6-month mortality were studied by univariate

analysis using Student’s t test (when appropriate, the
Mann–Whitney U-test was used) for continuous variables,
chi-square test for categorical variables, and Fisher’s exact
test for small expected frequencies. Significant differences
observed in univariate analyses were evaluated by multi-
variate logistic regression analysis.

Results

During the study period, 85 adult patients with hematolog-
ical diseases were admitted to the ICU for a life-threatening
complication. Their median age was 59 years (18–82 years),
and the majority of patients suffered from hematological
malignancies with acute leukemia (24%), non-Hodgkin
lymphoma (20%), and multiple myeloma (15%) dominat-
ing (Table 1). Major reasons for ICU admission were
respiratory failure (41%) and septic shock/pre-shock (24%;
Table 2). Forty-eight (56%) patients had received chemo-
therapy within 4 weeks before admission, and 31 (36%) were
still neutropenic (absolute neutrophil count<0.5×109/l) at
admission with a median duration of neutropenia of 12 days
(range 5–53 days). A total of 44 (51%) patients had a

Table 1 Clinical and treatment characteristics of 85 patients requiring
admission to the ICU

Characteristic

Age in years, median (range) 59 (18–82)
Male/female 52/33
Underlying diseasea

Acute myelogenous leukemia 21 (24)
Non-Hodgkin lymphoma 17 (20)
Multiple myeloma 13 (15)
Chronic lymphocytic leukemia 7 (8)
Acute lymphoblastic leukemia 5 (6)
Thrombotic thrombocytopenic purpura 4 (5)
Chronic myeloproliferative disease 4 (5)
Aplastic anemia 3 (3)
Hodgkin lymphoma 2 (2)
Chronic myelogenous leukemia 2 (2)
Others 7 (8)
Positive bacterial isolate at admissiona 44 (51)
Bacteremia 21 (24)
Chemotherapy within 4 weeks before admissiona 48 (56)
Neutropenia at admission (ANC <0.5×109/l)a 31 (36)
Platelet count <30×109/l at admissiona 29 (34)
APACHE II score at admission, mean (SD) 20 (9.7)
Duration of intensive care, days, median (range) 2 (1–67)
Needed ventilatory supporta 33 (38)
Mechanical ventilation 23 (27)
Noninvasive ventilation 10 (11)

a No. (%)
ICU Intensive care unit; ANC absolute neutrophil count; APACHE
Acute Physiology and Chronic Health Evaluation; SD standard
deviation
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positive bacterial culture, and 21 (24%) had bacteremia (see
“Materials and methods”; Table 3). Detailed characteristics
of the 85 patients are shown in Table 1. The median follow-
up period for surviving patients from admission to ICU was
7.4 years (range 4.9–10.5 years).

The overall in-ICU, 30-day, and 6-month mortality
rates were 30, 49, and 62%, respectively. Overall 5-year
survival rate was 20%, and 13 (15%) patients were alive
at time of follow-up. Respiratory failure requiring venti-
latory support and a high APACHE II score were
significantly correlated to high in-ICU mortality. Howev-
er, only respiratory failure requiring ventilatory support
predicted a high 30-day mortality (Table 4). This was
confirmed by the multivariable logistic regression analysis
where only ventilatory support was independently associ-
ated with a poor short-term outcome (Table 5). Patients

with nonmalignant hematological diseases had a better
long-term outcome than those with hematological malig-
nancies (Table 4). However, type of hematological
malignancy (acute leukemia vs other malignancy), neu-
tropenia, thrombocytopenia, bacteremia, prior administra-
tion of chemotherapy, age, or gender was not significantly
associated with outcome (Table 4). The overall 6-month
and 5-year survival rates among elderly patients (age>
65 years) and other patients (age<65 years) were 33% vs
39% (P=0.63) and 15% vs 13% (P=0.56), respectively.

Among patients requiring ventilatory support (n=33),
the median duration of ventilator treatment was 3 days
(1–15 days), being significantly longer in non-survivors
than in survivors (mean, 3.4±3.4 days vs 0.8±2.4 days;
P<0.001). Thirty-day mortality rates in patients receiving
mechanical ventilation and noninvasive ventilation were 82
and 50%, respectively (P=0.08).

A liberal attitude towards ICU admission was adapted
during the study period, indicating that all patient with
potential life-threatening complications of hematological
disease were offered intensive care unless or until it was
clear that there was no prospect of recovery from the acute
illness or that the underlying malignancy could not be
controlled. The number of ICU admissions, major reasons
for admissions, and mean of APACHE II scores remained
stable during the study period. Thus, mean APACHE II
scores and short- and long-term outcomes of patients
admitted during the first 3-year period were not different
from those of patients admitted during the last 3 years
(P>0.05). Eighty-six percent of the admissions were done
during workdays. In-ICU mortality rates for patients
admitted in holidays and in workdays were 41 and 30%,
respectively (P=0.49).

During the study period, a total of 193 patients were
treated with high-dose chemotherapy followed by autolo-
gous hematopoietic stem cell transplantation (HSCT) in our
unit. Only two (1%) of these patients needed intensive care.
No allogeneic HSCT were performed in this unit.

Discussion

In this cohort study, comprising a population of patients
with hematological diseases admitted to the ICU, we
demonstrate a short- and long-term mortality which, albeit
high, was comparable with that of critically ill non-cancer
patients requiring intensive care [18–20]. Severe respiratory
failure requiring mechanical ventilation was significantly
associated with a worse outcome.

Several scoring systems to predict outcome in specific
groups of ICU patients have been evaluated over the last
two decades [13, 16, 17, 21]. In this study, the APACHE II
scoring system predicted in-ICU mortality but not 30-day

Table 2 Primary reasons for admission to the intensive care unit

Reason No. (%)

Respiratory failure 35 (41)
Septic shock/pre-shock 21 (24)
CNS complications
Coma 3 (3.5)
Cerebral bleeding 1 (1)
Gastrointestinal complications
Bleeding 5 (6)
Intestinal ischemia 1 (1)
Ileus 1 (1)
Cardiovascular complications
Congestive heart failure 4 (5)
Serious arrhythmias 3 (3.5)
Cardiac arrest/cardiopulmonary resuscitation 3 (3.5)
Myocardial infarction 1 (1)
Severe allergic reaction (shock/pre-shock) 3 (3.5)
Others 4 (5)

CNS Central nervous system

Table 3 Bacterial isolates from 44 patients with hematological
diseases admitted to the intensive care unit

Microorganism Number of positive isolates

Enterococcus spp. 11
Staphylococcus aureus 8
Coagulase-negative staphylococci 8
Escherichia coli 7
Pseudomonas aeruginosa 6
Stenotrophomonas maltophilia 5
Klebsiella spp. 2
Streptococcus pneumoniae 2
Haemophilus influenzae 2
Alpha hemolytic streptococci 2
Enterobacter spp. 2
Others 9
Total 64
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mortality or long-term survival. In previous reports, this
scoring system has been shown to significantly discrim-
inate survivors from non-survivors in critically ill
patients, but has failed to predict individual outcome
sufficiently [13, 15, 21]. The APACHE II scoring system
alone should not be used for decision making about
prolongation of resource-consuming treatment. Instead, it

should serve to define patients at high risk who should be
treated intensively and early.

The presence of a hematological malignancy or bacter-
emia was not significantly associated with outcome. These
results are in accordance with some recent studies support-
ing the concept that these classic predictors of outcome
have lost their impact on ICU mortality [9–11, 22]. The

Table 4 Mortality at ICU, at 30 days, and at 6 months after admission to ICU in relation to risk factors/variables

Risk factor/Variable at admission
(no.)

ICU mortality no.
(%)

P
value

30-day mortality no.
(%)

P
value

6-month mortality no.
(%)

P
value

Sex
Male (52) 18 (34) 0.34 30 (57) 0.07 36 (67) 0.11
Female (33) 8 (24) 12 (36) 17 (53)
Age
>65 years (27) 9 (33) 0.80 14 (51) 0.81 18 (66) 0.63
<65 years (58) 17 (29) 28 (48) 35 (60)
Malignancy
Yes (75) 24 (32) 0.71 39 (52) 0.31 50 (66) 0.03
No (10) 2 (20) 3 (30) 3 (30)
Chemotherapya

Yes (48) 14 (29) 0.81 21 (43) 0.27 30 (62) 0.99
No (37) 12 (32) 21 (56) 23 (62)
Neutropeniab

Yes (31) 11 (35) 0.59 14 (45) 0.61 18 (58) 0.43
No(32) 9 (28) 17 (53) 23 (70)
Thrombocytopeniac

Yes(29) 12 (41) 0.26 16 (55) 0.79 20 (68) 0.99
No (29) 7 (24) 14 (48) 19 (65)
Bacteremia
Yes (21) 8 (38) 0.42 10 (47) 0.99 13 (61) 0.99
No (64) 18 (28) 32 (50) 40 (62)
APACHE II score
>20 (51) 21 (41) 0.01 29 (56) 0.12 33 (64) 0.65
<20 (34) 5 (14) 13 (38) 20 (58)
Acute leukemia
Yes (26) 10 (38) 0.31 14 (53) 0.64 16 (61) 0.99
No (59) 16 (27) 28 (47) 37 (62)
Ventilation needed
Yes (33) 20 (60) 0.0001 24 (72) 0.0008 25 (75) 0.06
No (52) 5 (10) 17 (32) 27 (52)

ICU Intensive care unit; APACHE Acute Physiology and Chronic Health Evaluation
aWithin 4 weeks before ICU admission
b Absolute neutrophil count <0.5×109 /l
c Platelet count <30×109 /l

Table 5 Logistic regression analysis for probability of 30-day mortality

Variable Variables in the equation

Coefficient SE P value OR 95% CI

APACHE score >20 0.286 0.499 0.566 1.33 0.50–3.53
Ventilation needed 1.549 0.504 0.002 4.70 1.75–12.63

Tests of model coefficients, chi-square=12.06, df=2, P=0.002
APACHE Acute Physiology and Chronic Health Evaluation; OR odds ratio; CI confidence interval
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impact of age in critically ill patients with hematological
malignancies is controversial. Some authors have reported
worse outcome in the elderly patients [23]. However, in
many studies, age is reported not to be an independent risk
factor for death [5, 14, 24]. In our study, age above 65 years
was not associated with a worse outcome, and elderly patients
had a relatively high 6-month survival rate (33%). Therefore,
there is no rationale for decision making regarding admission
to the ICU based solely on patient’s age. Many authors have
previously reported higher mortality rates in patients with
profound neutropenia [1, 4, 25]. In the current study, and in
good accordance with many other recent publications [3, 5,
6], neutropenia did not affect outcome. This finding can most
probably be explained by the general improvement in the
understanding and management of patients with chemother-
apy-induced neutropenia.

The relatively low short- and long-term mortality rates (49
and 62%) in our study may be related to several factors.
Firstly, an improvement in ICU survival rates has also been
reported by other authors reflecting most probably a more
liberal attitude regarding the indications for ICU admission
together with improved ICU facilities through the last two
decades [22, 24, 26, 27]. Secondly, we did not include
patients undergoing allogeneic HSCT, as these patients were
treated at a separate unit. Thirdly, despite the fact that this
study was performed at a single institution, there is of course
a selection bias regarding do-not-resuscitate orders in elderly
and terminally ill patients. However, the homogeneity of the
patient population throughout the study period probably
reflects a consistency in treatment decisions.

During the study period, only 1% of patient who
underwent autologous HSCT developed life-threatening
complications requiring admission to the ICU. This number
is lower than that reported in many earlier studies [28, 29].
However, more recent studies have demonstrated a de-
creasing ICU utilization in this patient category [30].
Improvements in the management of therapy-related com-
plications and a refinement in patient selection can
probably explain this encouraging finding.

The development of acute respiratory failure remains one
of the foremost reasons for ICU admission of cancer
patients [9, 14, 22, 31]. In the current study, the need for
mechanical ventilation had a profound and sustained
adverse effect on outcome. However, 25% (8/33) of
patients requiring ventilatory support were still alive at
6 months, and 3 of these patients were long-term survivors
(>5 years). Some authors have advocated limited intensive
care use in patients after HCST and in patients in need of
mechanical ventilation based on reports of a high mortality.
However, recent reports have shown improved ICU
survival even in these high-risk categories [32], reflecting
an ongoing improvement in hematology and intensive care.
Moreover, compared with other ICU patient categories, the

duration of ICU admissions in patients with hematological
diseases seems to be short (median of 2 days). This
probably indicates an effective utilization of ICU resources.

In conclusion, the current study provides encouraging
results on long-term post-ICU outcome in patients with
hematological diseases. For a substantial proportion of
critically ill hematological patients, a short time care at an
ICU is lifesaving. Hematological patients with life-threat-
ening complications should be offered intensive care unless
or until it is clear that there is little prospect of recovery
from the acute illness or that the underlying malignancy
cannot be controlled.
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