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39.1	 �Introduction

Approximately 40% of the world’s population will be diagnosed with a malig-
nancy at some point during their life [1]. In 2012, one-quarter of the global burden 
of cancer was observed in Europe whereas the total population of Europe repre-
sented only 9% of the world’s population [2]. In 2015, malignancies were still a 
major cause of death across the European Union with an average of 261 deaths per 
100,000 inhabitants [3]. However, due to progress in early detection and treat-
ment, long-term survival from malignancy has increased over the past decades 
[4]. Between 2011 and 2016 cancer mortality decreased in both men (8%) and 
women (3%) [5]. In 2018, there were an estimated 3.91 million new cases of 
malignancy and 1.93 million deaths from cancer in Europe [2]. The most common 
malignancies were female breast cancer and colorectal cancer [2]. Over the last 
decades, the incidence of hematological malignancies has increased as well [6–8]. 
Approximately 2.2% of the population will be diagnosed with a non-Hodgkin’s 
lymphoma and 1.6% with leukemia [1]. The incidence of hematological malig-
nancies is expected to grow in the future as a result of the aging population and 
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the inability to prevent most cases [6]. As the mortality rate has been decreasing 
during the past decades [5, 9, 10] and the probability of infiltrative, infectious, or 
toxic life-threatening events related to therapy has been increasing [11], the bur-
den of these malignancies to healthcare systems is likely to increase. This is espe-
cially the case when considering the role of the intensive care unit (ICU) in both 
the initial treatment and the treatment of these complications. A historical reluc-
tance to admit patients with malignancies to the ICU, especially hematological 
malignancies, exists [12–15]. However, given the new therapies available, the 
encouraging survival data, and the possible benefits of an ICU admission, ICU 
admission should be considered.

The aim of this clinical review is to describe the development of the prognosis of 
adult patients with a hematological malignancy and the role of the ICU over the past 
years and in the future.

39.2	 �Survival and Prognosis of Patients with Hematological 
Malignancies

As is currently the case, the survival of patients with hematological malignancies 
varied in the past, depending on the type of hematological malignancy. The litera-
ture showed a dramatically low 5-year survival for most leukemias in 1974–1976, 
especially for acute myeloid leukemia (only 6%) [16]. In contrast, 71% of patients 
with Hodgkin’s lymphoma survived 5 years in this period. Between 1974 and 1996, 
the 5-year survival for leukemias, myelomas, and lymphomas increased [6, 16]. In 
the subsequent years (1996–2012), the 5-year survival for these hematological 
malignancies also improved, varying from a still relatively poor prognosis for acute 
myeloid leukemia (15–21%) to a very acceptable outcome for Hodgkin’s lymphoma 
(86–92.8%) [1, 10, 16–20]. All of the hematological malignancies described above 
have shown stabilized or improved 5-year survival rates for the period 2008–2012. 
Therefore, the outcome of patients with a hematological type of cancer may further 
improve in the future.

There are several reasons for this increasing survival rate of patients with hema-
tological malignancies [6, 10, 11, 16, 17, 20]: improvements in diagnostic methods, 
diagnosis being made earlier than before, and more effective treatments. Moreover, 
advances in molecular biology make it possible to recognize low-grade malignan-
cies with good prognosis. In addition, effective high-dose treatment regimens and 
targeted treatments have been introduced. Lastly, the complications observed after 
therapy are better understood and consequently there has been an increase in ade-
quate treatment of these complications. However, despite this encouraging change, 
improvements in survival for hematological malignancies have not been uniform 
across Europe [10, 17]. Substantial regional differences in survival rates are seen for 
different types of hematological cancer. Data show variation across countries and 
between northern, southern, western, and eastern Europe. On average, survival in 
eastern European countries is lower compared to the rest of Europe. This difference 
could be explained by inequalities in provision of care concerning diagnostics and 
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therapy or heterogeneity in case definition. Unsurprisingly, age at diagnosis is a 
strong prognostic factor [5, 10, 17, 20]. Elderly patients experience limitations of 
(aggressive and curative) treatment due to the prevalence of comorbidities and 
frailty. Furthermore, after adjustment for age and country, the data show a signifi-
cant difference in survival between men and women [5, 10, 20]. Possible explana-
tions are a lesser impact of comorbidities, as well as behavioral and biological 
factors [10].

39.3	 �ICU Admission Practices for Patients 
with Hematological Malignancies: Historical 
Perspective

Historically, the mortality of patients with a hematological malignancy requiring 
ICU admission was high. In 1983, Schuster et al. [15] reported an 80% hospital 
mortality in 77 critically ill patients with a hematological malignancy admitted 
to the ICU; survival was particularly low when patients required mechanical ven-
tilation. In 1988, Lloyd-Thomas et al. [13] reported a mortality rate of 78% in 60 
patients with a hematological type of cancer admitted to the ICU. The mortality 
rate was consistently higher than predicted from a large validation study of the 
APACHE II score in a mixed population of critically ill patients. In 1990, Brunet 
et al. [12] published an ICU mortality rate of 43% and a 1-year survival rate of 
19% in 260 patients with a hematological malignancy. Patients who required 
mechanical ventilation or renal replacement therapy (RRT) showed an increased 
ICU mortality rate. They concluded that life support should be initiated, but that 
the combination of RRT and mechanical ventilation was associated with a poor 
prognosis. With an ICU mortality of 80–90% between 1984 and 1993, Ewig et al. 
[21] expressed their concerns about the low survival rates of patients with pulmo-
nary complications admitted to the ICU. In the same time period (1980–1992), 
Rubenfeld et al. noted a mortality rate of 94% in 865 mechanically ventilated 
patients after bone marrow transplantation [14]. Of the patients with lung injury 
requiring mechanical ventilation combined with hemodynamic instability, 
hepatic failure, or renal failure, no one survived. However, the survival rate of 
critically ill bone marrow transplant patients increased over time, from 5% in 
1980 to 16% in 1992. In summary, mortality rates of patients with a hematologi-
cal type of cancer who required admission to the ICU were high in all five studies 
[12–15, 21].

In subsequent years, between 1990 and 2005, the hospital mortality rate ranges 
from 41% to 85% [22–26]. A high risk of refusal of ICU admission for critically ill 
cancer patients in this period is still seen [27]. This could be explained due to the 
discouraging mortality rates of previous studies and due to the recommendations of 
the North American and European Societies of Critical Care Medicine for ICU 
admission, discharge, and triage [28, 29] in which it is stated that oncologists and 
intensivists should reserve ICU admission for select cancer patients with a “reason-
able prospect of substantial recovery.”
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39.4	 �ICU Admission Practices for Patients 
with Hematological Malignancies: The Modern Area

Large numbers of patients with a malignancy are nowadays admitted to the ICU 
(15–20% of all patients) [30–32]. Despite a substantial improvement in the survival 
of critically ill patients with cancer [8, 33, 34], the recent literature concerning criti-
cally ill patients with a hematological malignancy is heterogeneous and survival rates 
differ considerably [8]. ICU and hospital survival vary from 0% to 88% [35–40] and 
from 0% to 72% [35, 38, 39, 41], respectively. The literature shows that short-term 
mortality is related to the severity of illness (and organ dysfunction) rather than the 
underlying malignant diagnosis [8]. Although 1-year mortality may be good (almost 
50%) [40], long-term mortality is still limited with a reported 8-year survival rate of 
only 9% [36]. Data show a decrease in long-term survival of patients admitted to the 
ICU, in comparison to patients who did not require admission to the ICU [36, 42]. 
Nonetheless, the ICU mortality rate has decreased impressively compared to the past 
[41, 43], with an annual decrease of 4–7% between 2003 and 2015 [43]. Based on 
this improvement in survival and the possible benefits of intensive care treatment, 
ICU admission should be considered in every patient. Thiéry et al. [27] conducted a 
study of cancer patients for whom ICU admission was requested. They found that 
20% of patients who were not admitted because they were considered “too well” 
died before hospital discharge, and 25% of the patients who were not admitted 
because they were considered “too sick” survived. Thus, the clinical evaluation was 
neither sensitive nor specific for selecting patients for ICU admission. Denial of ICU 
admission solely on a patient having cancer is not supported by recent outcome data.

The striking difference in survival of critically ill patients with a hematological 
malignancy across studies and hospitals may be explained by several factors. First, 
studies reporting high survival rates usually originate from high-volume centers and 
so the external validity of these data may be limited [11]. Second, the performance 
status of the patient is a strong predictor of mortality and may differ between studies 
[8]. Third, timing of admission of patients to the ICU may differ across hospitals. 
Up to 50% of patients referred to the ICU are not admitted immediately [27]. Early 
admission is recommended, because improved outcomes associated with early 
admission have been found in several studies [8, 11, 33]. Bed availability may be an 
issue in some hospitals, thereby negatively influencing the outcome [8].

Azoulay et al. generated several hypotheses regarding the causes of delayed ICU 
admission and its relationship to mortality [11] (Box 39.1):

	1.	 Patient related: Patients may interpret acute symptoms as inevitable manifesta-
tions of their malignancy or may lack the social support or financial resources 
needed to obtain medical advice. As a consequence, hospitalization may be 
delayed and, in case of critical illness, ICU admission may be delayed as well.

	2.	 Disease related: Acute illnesses could develop in a fulminant way in patients 
with severe immunodeficiency. Subsequently, fast deterioration may occur, with 
severe (multiple) organ dysfunction. As a result, ICU treatment might be too late 
to prevent death.
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	3.	 Ward related: First, suboptimal patient evaluation on the wards may result in an 
underestimation of disease severity followed by an unexpected clinical deterio-
ration. Second, when the prognosis is unclear and possibly poor, ICU referral 
may be difficult and subsequently delayed.

	4.	 ICU related: Likewise, ICU admission decisions could be difficult and delayed 
in case of an unclear (poor) prognosis. In addition, a delay in optimal care may 
arise from the initial admission to an ICU ill equipped to manage patients with 
hematological malignancies with healthcare providers inexperienced in caring 
for hematological patients. Finally, bed availability may be an issue in some 
hospitals, resulting in delayed admission.

Some of the causes described above are amendable (Box 39.1). First, to reduce 
patient-related factors, education concerning alarm signals may improve patient 
knowledge [11]. The relevance of social support should be explained as well. 
Although individual financial problems are difficult to solve, national healthcare 
policies could play an important role in this.

Second, to improve ICU-related factors, good communication and close collabo-
ration between different specialties and different hospitals are recommended [8, 11, 
33]. For example, daily formal meetings between the attending hematologists and 
intensivists [8], advice from intensivists at centers managing large numbers of 
hematological patients to less experienced intensivists [11], and help from nurse 

Box 39.1 Causes of delayed ICU admission in patients with hematological 
malignancy and recommendations for change

Factor Causes of delayed ICU admission Recommendations
Patient 
related

Misinterpretation of acute 
symptoms
Lack of social support or financial 
resources (delayed hospitalization)

Education regarding alarm symptoms
Explanation of relevance of social 
support
Health insurance

Disease 
related

Fast deterioration of 
immunocompromised patients

Use of the modified early warning 
score and rapid response system

Ward 
related

Suboptimal patient evaluation
Unclear (poor) prognosis

Use of the modified early warning 
score and rapid response system
Close collaboration between 
hematology department and intensive 
care

ICU 
related

Unclear (poor) prognosis
Ill-equipped ICU with 
inexperienced healthcare providers
Bed availability in ICU

Close collaboration between 
hematology department and intensive 
care
Close collaboration between 
experienced hospitals and less 
experienced hospitals
Early aggressive treatment outside the 
ICU
Time-limited or intensity-limited ICU 
trials
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consultants of the hematology department concerning hematological care [8] can be 
beneficial. In hospitals where ICU bed availability is limited, early aggressive treat-
ment can be initiated outside the ICU [8, 11]. Furthermore, an ICU bed could be 
used for time-limited or intensity-limited trials, thus improving the chance of sur-
vival [8, 11]. Admittance to the ICU for end-of-life care is not recommended, 
because avoidance of ICU admissions within 30 days of death and death occurring 
outside the hospital were associated with perceptions of better end-of-life care [44].

Third, concerning the suboptimal evaluation of critically ill patients on the hema-
tological ward, early detection of patient deterioration using the modified early 
warning score (MEWS) and a rapid response system has proven to be effective in 
enhancing ICU admission [8].

In summary, although ICU survival rates have been a major reason to deny 
admission in the past, steadily improving ICU survival rates have been observed in 
recent years. Denial of ICU admission solely based on the presence of a hemato-
logical malignancy is no longer supported by recent outcome data.

39.5	 �Quality of Life of Patients with a Hematological 
Malignancy Following ICU Admission

With the improvement in (long-term) survival of patients with a hematological 
malignancy, questions concerning the quality of life of these patients arise. Literature 
shows impairment of quality of life, measured by validated questionnaires, com-
pared to their previous state or to the general population [45, 46]. Studies report 
either physical symptoms, such as fatigue, pain and reduction of vitality, or psycho-
social symptoms, including increased levels of anxiety and depression. Mostly, data 
show a combination of both. A subset of patients with hematological malignancy 
treated with chemotherapy experience cognitive impairment [47].

Recent literature concerning the quality of life of patients with a malignancy 
after admission to an ICU is scarce. Oeyen et al. [48] conducted a study to assess 
long-term outcomes and quality of life in critically ill patients with hematological 
or solid malignancies, which included quality of life at 3 months and 1 year after 
discharge, compared to the quality of life before ICU admission. Initially, quality of 
life declined at 3 months. At 1 year after ICU discharge, quality of life did improve; 
however it remained under the baseline quality of life. Ehooman et al. showed a 
strongly impaired quality of life in patients with a hematological malignancy com-
pared to general ICU patients with septic shock at 3 months and 1 year after ICU 
discharge [39].

By contrast, van Vliet et al. [49] compared patients with hematological malig-
nancies admitted to the ICU with matched patients not admitted to the 
ICU. Eighteen months after admission, no significant difference in quality of life 
was found between those groups, other than a lower physical functioning score. 
Similarly, Azoulay et al. [50] conducted a prospective, multicenter cohort study 
including 1011 critically ill patients with a hematological malignancy. On day 90, 
80% of survivors had no quality-of-life alterations (physical and mental health 
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similar to that of the overall cancer population). After 6 months, 80% of survivors 
had no change in treatment intensity compared with similar patients not admitted 
to the ICU.

Patients with a hematological malignancy may experience a decline in quality of 
life after ICU admission. However, some studies showed no difference in quality of 
life of patients admitted to the ICU compared to that of patients without ICU admis-
sion. Therefore, the benefits of ICU admission for a patient with a hematological 
malignancy should be considered individually. Denial of ICU admission solely 
based on a prejudice about quality of life is no longer justified.

39.6	 �Conclusion

The incidence of hematological malignancies has increased over the past decades 
with an increasing (long-term) survival rate. Subsequently, the burden to the health-
care system and also referrals to the ICU will probably increase. Where meager ICU 
survival rates in the past have been a major reason to deny admission, current sur-
vival rates no longer justify this general approach. On the contrary, ICU admission 
of critically ill patients with a hematological malignancy should be considered and 
tailored to patient-specific characteristics. Thus, where the admission of patients 
with a hematological malignancy may have been a Sisyphean task in the past, recent 
outcome data of these patients suggest a work in progress.
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