Do hospitals need oncological critical care units?
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Abstract: Since the inception of critical care as a formal discipline in the late 1950s, we have seen rapid
specialization to many types of intensive care units (ICUs) to accommodate evolving life support technologies
and novel therapies in various disciplines of medicine. Indeed, the field has expanded such that specialized ICUs
currently exist to address critical care problems in medicine, cardiology, neurology and neurosurgery, trauma,
burns, organ transplant and cardiothoracic surgeries. Specialization does not only need new infrastructure,
but also training and staffing of health care providers, ancillary staff, and development and implementation of
processes of care. Oncology is another branch of medicine with growing ICU needs. Given the rise in cancer
incidence worldwide and better survival rates alongside advances in chemotherapeutic and surgical options,
more cancer patients are nowadays requiring advanced life support for cancer-related complications, treatment-
related toxicities and severe infections. Here we provide a brief summary of the current evidence supporting
the specialization of critical care and explore three different models of care for critically ill cancer patients,

including the development of a specialized oncological ICU. Finally, we also discuss recently published and

future research related to the care of critically ill cancer patients.
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Cancer patients admitted to an intensive care unit (ICU) have
a unique set of critical care needs due to their underlying
disease; time-point in treatment plan; and treatment-related
toxicities leading to organ dysfunction, hemodynamic
compromise, and infection. It is estimated that as high as 20%
of patients admitted to ICUs hold a cancer diagnosis (1,2).
New cancer incidence in the United States is estimated to
reach 1.7 million in 2016 (3). Five-year survival has improved
to 67% for all cancers (3) and recent studies have documented
improved ICU survival rates in both solid tumor (4)
and hematologic malignancies (5) from an average of 15% to
about 50% in the last two decades (6). As cancer treatments
improve and options evolve, the knowledge of the potential
complications leading to critical illness needs to transcend
from the oncology floor to the ICU. For example, anti-
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PD-1 inhibitor therapy and chimeric antigen receptor
T-cell therapy are two new treatments with severe side
effect profiles, including pneumonitis and cytokine storm
that may lead to a higher rate of ICU admissions (7-9).
Moreover the incidence of cancer is only expected to rise,
therefore we believe that it is necessary to develop effective
models of care for critically ill cancer patients. Several
models currently exist but without published comparative
effectiveness research studies. In large freestanding cancer
hospitals, there may be an ICU for established patients.
Some hospitals have distinct oncological ICUs where
medical and surgical ICUs are also available. Yet other
hospitals have general medical or surgical ICUs where
cancer patients are treated alongside other critically ill
patients. The question remains: Does the organization of
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the ICU or its physical location affect outcomes for cancer
patients? Is there a need for specialized oncological ICUs?

The era of specialized critical care

Since the inception of critical care as a formal discipline
in the late 1950s (10,11), we have seen rapid specialization
to many types of ICUs to accommodate evolving life
support technologies and novel therapies. One of the first
documented specialized units was developed at the Johns
Hopkins Hospital in the 1920s by Walter Dandy, which
housed three beds for post-operative neurosurgical patients.
Early ICUs were built for close monitoring by physicians
and nurses who remained geographically close to the
patient to react quickly and provide care (10). As ICU care
evolved it focused on providing newly developed supportive
measures including advances in mechanical ventilation, renal
replacement therapy, continuous hemodynamic monitoring,
and extracorporeal support (12). From the growth of the
ICU came the need for dedicated critical care physicians (13).
Intensivists then brought change to include more patient-
centered care and the realization that high-intensity staffing
delivered the best care to patients (14-16). With the goal of
improving outcomes, specialized ICUs began. Cardiology
and Neurology are two clinical specialties that historically
have had stand-alone ICUs. Nowadays, other specialized
ICUs exist tailored to trauma, burns, organ transplant and
cardiothoracic surgeries. But, are we certain that patients
have better outcomes because they are treated in a specialized
ICU? And if we see added benefit from ICUs organized
by specialty, do we need to consider the development of
specialized ICUs for cancer patients?

Few studies have examined the benefits of having
specialized ICUs on clinical outcomes, and these have
shown mixed results. Two small studies reviewed patients
admitted to Neurology Critical Care Unit (NCCU)
compared to the Medical Intensive Care Unit (MICU)
for management of intra-cerebral hemorrhage; one had
1,038 patients (17) and the other had 125 (18). Both
studies described lower mortality for patients admitted
to an NCCU when compared to a MICU. One of the
studies also found shorter hospital length of stay and lower
costs of care when admitted to the NCCU (18). Another
study reviewed 2,431 patients admitted to a Cardiac ICU
managed by a cardiac intensivist or a general cardiologist,
and found that patients with a dedicated cardiac intensivist
had a lower mortality than those with a cardiologist who
did not have specialty critical care training (19). A larger
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study including 84,182 patients in 124 ICUs across a
diverse group of hospitals, however, compared outcomes of
critically ill patients admitted to general or ideal specialty
ICUs but found no differences in risk-adjusted mortality
or ICU length of stay for complex conditions such as
acute coronary syndrome, ischemic stroke, intracranial
hemorrhage, abdominal surgery, or coronary-artery bypass
graft surgery (20). Based on these findings, we still need to
better understand the role of specialization in critical care
and if it is a worthy investment.

Do patients in ICUs at cancer centers perform
better than those in ICUs at general hospitals?

In a recent issue of the fournal of Clinical Oncology, Soares
et al. described how ICU organizational characteristics
might affect clinical outcomes and resource utilization in
patients with cancer (21). In ORCHESTRA, the authors
retrospectively reviewed 9,946 patients admitted to 70 ICUs
in Brazil. Of those, 51 were in general hospitals and 19 were
in cancer centers. The authors found that the presence of
clinical pharmacists in the ICU, presence of ICU protocols,
and daily meetings between oncologists and intensivists were
associated with lower hospital mortality even after adjustment
for hospital case volume (21). Protocols and daily meetings
were also associated with more efficient resource utilization.
Do critically ill patients in ICUs at cancer centers
perform better than those in ICUs at general hospitals after
adjustment for severity? The findings in ORCHESTRA
suggest that admission to an ICU in cancer centers was not
associated with lower ICU mortality, hospital mortality or
better resource utilization when compared to ICU admissions
in general hospitals. Interestingly, the studied ICUs in a
cancer center had a greater incidence of the measures that
decreased mortality than in general hospitals. The presence
of clinical pharmacists on daily rounds was 47% in ICUs of
cancer centers when compared to 16% in general hospitals.
A daily meeting between oncologists and intensivists for
all patients was documented in 90% of cancer centers and
in just 53% of general hospitals. Unmeasured confounders
in the patient population or residual confounding may
have affected their results. Using insurance as a surrogate
for socioeconomic status and access to care, ICU patients
treated at cancer centers more frequently had government-
sponsored health insurance (31% wvs. 7%, respectively)
when compared to those in ICUs at general hospitals who
more frequently had private health insurance (57% vs. 81%,
respectively). Patients admitted to ICUs in cancer centers
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appeared to be sicker on admission: they had higher SOFA
scores when compared to those admitted in ICUs of general
hospitals (median organ failures of 3 and 1, respectively) and
were frequently on mechanical ventilation on day one of
the ICU stay (24% wvs. 17%, respectively). Other potential
confounding variables in ICU organizational characteristics
may have affected the mortality benefit of an ICU in a cancer
center. The availability of palliative care services was more
common in patients admitted to ICUs in cancer centers when
compared to general hospitals (42% vs. 8%, respectively).
Increased use of palliative care services may have led to
increased discussion of goals of care and potential transition
to comfort care measures. It is unclear if those patients made
comfort care who did not survive to discharge were included
in the reported hospital mortality. The use of regular
multidisciplinary rounds was less frequent in cancer centers
with 68% meeting >5 days per week compared to 90% of
general hospitals. The lower frequency of multidisciplinary
rounds in cancer centers may have contributed to the
equivocal resource utilization when compared to general
hospitals. Many of the protocols reviewed in this study affect
all critically ill patients alike and were not specific to cancer
patients. These were used in similar frequency in general
hospital and cancer center ICUs with the exception of the
cerebrovascular accident protocol, which was more prevalent
in cancer center ICUs. Cancer specific protocols were used
in 79% of cancer ICUs compared to 27% of general ICUs,
and included febrile neutropenia, invasive fungal infection,
and tumor lysis syndrome. In multilevel multivariable
analysis, however, the presence of these cancer-specific
protocols did not affect clinical outcomes. Perhaps the cancer
specific protocols here did not address the needs of the
patient population under study. Only 10% of the patients had
hematologic malignancies, and the listed protocols address
treatment and monitoring for common complications more
frequently associated with hematologic malignancies rather
than solid tumors.

Which model of oncological intensive care may
be most cost-effective?

In light of the organizational characteristics reported
by ORCHESTRA, we explore three models of care for
critically ill cancer patient. First, we considered a model
with admission to a distinct oncological ICU treating only
patients with cancer, with critical care trained intensivists
on staff who have daily meetings to collaborate with
oncologists. Specialized oncological critical care ideally
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would lead to a more focused knowledge base, and
experience with common disease processes and treatment
complications. Higher volume of exposure leads to
improved outcomes (22). The use of clinical pharmacists
in daily rounds has previously been reported to improve
outcomes and the study reviewed here supports the
same (23-25). Staffing an oncological ICU with nurses
and pharmacists focused on the concomitant oncology
and critical care needs would likely have added benefit.
Daily meeting between intensivists and oncologists
improve mortality and is a similar structure change to
those previously reported showing better communication
strategies, including daily goal checklists and daily
meetings between the attending and charge nurse (26).
An oncological ICU may help to geographically facilitate
daily meetings and ongoing collaboration of care. Palliative
care services benefit many ICU patients and are frequently
relevant to cancer patients. In this model those services
can be organized into the daily structure of the ICU to
help facilitate goals of care discussion with the oncology
and the ICU team. However, while the specialized care
provided by an oncological ICU might lead to improved
care, it is also cumbersome and costly to develop, staff, and
implement. There is no proven model that has been studied
to implement an oncological ICU, which would lead to a
long development time. Another potential downfall of a
specialized ICU is the tunnel vision encountered with a
narrowed scope of practice. If only seeing cancer patients
one may be constantly looking for treatment related illness
and overlook other general illnesses that affect our aging
population. Generalized ICUs see a variety of illnesses that
can be used as reference in the care of oncology patients.
Second, we considered a model with admission to a
general ICU treating patients with a variety of illnesses
including cancer, staffed by a critical care trained intensivist
with an early, automated consult to oncology for patients
with a cancer diagnosis. Perhaps a multidisciplinary
approach to cancer critical care is more important than
high volume exposure to the same disease process. In a high
intensity-staffed general ICU, an automated consult to
oncology may help facilitate co-management of the patients.
Changing structure and processes of care in existing ICUs
may be more cost effective than creating a specialized ICU
for cancer patients, especially in smaller hospital networks.
General intensivists have a broad multidisciplinary
knowledge base and see a wide variety of disease processes.
Clinical pharmacists are often already part of daily rounds
in general ICUs. With the use of electronic medical records
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and computerized patient order entry in many hospitals it
would be easy to implement an automated consult based
on admission diagnosis. Early consult would help organize
daily meetings between oncologists and intensivists at the
time of admission. This model could also be expanded
to incorporate palliative care services by including them
as a second automated consult at the time of admission.
The concept of a consult according to diagnosis has been
previously studied using Staphylococcus aureus bacteremia and
infectious disease consultation. Several single center studies
and a larger multi-center study have found that requesting
an infectious disease consult based on documented S. aureus
infection lead to improved diagnostic evaluation, guideline
driven treatment, and lower hospital mortality (27-30). While
consults for these studies were not automatically generated,
they resulted in better clinical outcomes. Automation in
this model as described above could lead to more frequent
consultation to oncology and better outcomes, however it
would be limited by proper documentation of a computerized
problem list to trigger a consult. This approach would also
place additional burden on the oncology consult service to
accommodate. While less costly than adding an entire new
ICU, it is still a resource rich model that may be difficult to
implement widely. This model would also be less effective
in low case volume hospital centers that do not see many
critically ill cancer patients and do not have readily available
oncologists to staff consults. Another limitation of this model
is that pharmacists working in the general ICU may have
less specialized knowledge of cancer specific treatments and
adverse effects.

Third, we considered a final model with admission to
a general ICU, treating patients with a variety of illnesses
including cancer, staffed by a critical care trained intensivist
but with fully implemented co-developed, ICU- and
cancer-specific protocols. In this model an oncology and/or
palliative care consult would be done at the discretion of the
intensivist. Processes of care interventions like creating and
implementing protocols are thought to alleviate provider
variation in care and improve adherence to a pre-determined
standard of care (31). The list of cancer specific protocols
must be expanded as rapidly as cancer and ICU treatments
evolve. Perhaps a novel set of cancer specific protocols when
applied to the appropriate patient population would change
outcomes. Authors of the recently published EMPIRICUS
trial recommend against empirically treating ICU sepsis
or Candida spp. colonization with echinocandins based on
their findings (32,33). That study, however, did not include

neutropenic or bone marrow transplant patients who are
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frequently placed on empiric anti-fungal coverage. This is
an example of the need for awareness of both oncology and
ICU studies and how different protocols should be used for
different patient populations within a general ICU to avoid
causing harm (31). The use of protocols co-developed by
oncologists and intensivists may be the way to bridge the
knowledge gap between medical specialties and improve
outcomes for cancer patients in a general ICU while
utilizing an existing infrastructure of high intensity staffing.
Soares er al. did not see improved outcomes with cancer
specific protocols (21). Perhaps this is due to the number
of or the specific protocols used. There are conflicting
data regarding whether a higher number of protocols is
associated with improved clinical outcomes and resource
use. Sevransky er al. of the United States Critical Illness
and Injury Trials Critical Illness Outcomes Study reported
a median of 19 protocols in United States ICUs, but
having a higher number of protocols did not affect clinical
outcomes or compliance with the use of those protocols (34).
Authors of ORCHESTRA reported a mean of 7 protocols
in Brazilian ICUs and having a higher number of protocols
(as high as 10) showed improved resource use and patient
mortality (1). This difference may represent protocol fatigue
at levels greater than 19. We have not yet determined the
most effective use of protocols in the ICU.

What kind of research is necessary to support
the development of oncological ICUs?

Limitations of the study as reported by its authors provoke
further questions. First, this study was done in Brazil.
There is a known disparity in outcomes and ICU admission
policies among international hospitals based on each
countries global national income, and access to care in
low resource settings (35,36), and as such this may not be
translatable on a global level. Although these disparities
make studies such as this one difficult to generalize to other
ICUs, it is reasonable to use improvements in processes
of care as a low cost method to decrease the differences
among global ICUs. Second, Soares et /. did not evaluate
if protocols were actually implemented and there was no
evaluation of what was discussed in the daily meetings
between oncologist and intensivists. The details of each
intervention need to be further delineated to allow global
implementation of these processes. Third, only 10% of
patients had hematologic malignancies, a group with a high
amount of treatment related critical illness and associated
high mortality if admitted to the ICU (37). Because of the
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small number of patients with hematologic malignancies,
the study by Soares et #/. may be underpowered to represent
this group. Finally, the study included both medical and
surgical patients. It is reasonable to believe that a surgical
oncology patient post-operation from resection of a solid
tumor is very different from a medical oncology patient
having treatment related complications. A recent study of
69 ICUs in the United States showed that surgical ICU
mortality was 5.6% lower than in medical ICUs (26) and
lends support to the notion that surgical oncology patients
who are critically ill may have a different hospital course.

Further research is needed to expand on the positive
findings of this study. We need to determine which
protocols work and which implementation processes lead to
the highest compliance. Daily meetings between intensivists
and oncologists, if implemented, should have strict
guidelines on what points are discussed, and what should
be included in the cancer patient specific ICU daily goals
checklist. Future studies are needed to identify how cancer
ICUs are currently organized, and the differences among
them to truly determine if we can compare them directly to
medical and surgical ICUs, which have been established for
many years in general hospitals.

Conclusions

We support the need for cancer-specific guidelines for ICU
admission and protocols for care that can be implemented
in any ICU, general or cancer specific. If future studies
show the added-value of an oncological ICU, then further
evaluation should be done, based on regional cancer
prevalence and geographic resources, to most effectively
transfer those cancer patients needing ICU level of care to
a center with the infrastructure of a dedicated high intensity
staffed oncological ICU.
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