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Abstract
Variation and cost in oncology care represent a large andgrowingburden for theUShealth

care system, and acute hospital care is one of the single largest drivers. Reduction of

unplanned acute care is a major priority for clinical transformation in oncology; proposed

changes to Medicare reimbursement for patients with cancer who suffer unplanned

admissions while receiving chemotherapy heighten the need. We conducted a review of

best practices to reduce unplanned acute care for patients with cancer. We searched

PubMed for articles publishedbetween2000and2017and reviewedguidelines published

byprofessionalorganizations.We identifiedfivestrategies to reduceunplannedacutecare

for patients with cancer: (1) identify patients at high risk for unplanned acute care; (2)

enhance access and care coordination; (3) standardize clinical pathways for symptom

management; (4) develop new loci for urgent cancer care; and (5) use early palliative care.

We assessed each strategy on the basis of specific outcomes: reduction in emergency

department visits, reduction in hospitalizations, and reduction in rehospitalizationswithin

30 days. For each, we define gaps in knowledge and identify areas for future effort. These

five strategies can be implemented separately or, with possibly more success, as an

integrated program to reduce unplanned acute care for patients with cancer. Because of

the large investment required and the limited data on effectiveness, there should be

further research and evaluation to identify the optimal strategies to reduce emergency

department visits, hospitalizations, and rehospitalizations. Proposed reimbursement

changes amplify the need for cancer programs to focus on this issue.

INTRODUCTION
Variation and cost in oncology care rep-
resent a large and growing burden for the
US health care system. In 2010, the cost
of oncology care was estimated at nearly
$125 billon; by 2020, this is projected to
reach almost $160 billion.1 Significant
regional variation in per capita spending
on health care has been noted; higher
spending is not associated with higher
quality and has thus been identified as a
marker of inefficient and low-quality
care.2,3 Acute care utilization is the sin-
gle largest driver of regional spending
variation in oncology care, accounting for

48% of spending and 67% of variation.4

A proposed Centers for Medicare and
Medicaid Service (CMS) rule seeks to
reduce this variation. The rule, OP-35:
Admissions and Emergency Department
Visits for Patients Receiving Outpatient
Chemotherapy, is meant to assess the
quality of care for patients receiving che-
motherapy and encourage performance
improvement; if finalized, it will affect
hospitals’ outpatient Medicare payments
beginning in 2020.5 Reducing preventable
acute care utilization will be increasingly
important for the financial well-being of
cancer programs.
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There are three primarymeasures of acute care for patients
with cancer: emergency department (ED) visits, acute hos-
pitalizations, and 30-day rehospitalizations. Patients with
cancer visit the ED most often because of fever, pain, de-
hydration,abdominalcomplaints,andrespiratoryconcerns.6-8

When patients do present to the ED, they are commonly
admitted to the hospital. In one meta-analysis of 16 studies,
the median rate of hospital admission from the ED was 58%;
reported rates ranged from 31% to 100%.7 In a study com-
pleted for CMS, oncology patients had the highest 30-day
readmission rate compared with other patient groups (such as
surgery and cardiology), at 25%.9

Anessential challenge in acute care for patientswith cancer
is identifying planned, unplanned, and preventable hospital-
izations. The Agency for Healthcare Research andQuality has
defined criteria for preventable hospitalizations in primary
and preventive care.10 No such definition currently exists in
oncology care; however, OP-35 would provide a definition for
unplanned admissions.5 This rule focuses on patients with
cancer (excludingpatientswith leukemia)who receive hospital-
based outpatient chemotherapy and who have an inpatient

admission or ED visit within 30 days for one of 10 conditions:
anemia, nausea, dehydration, neutropenia, diarrhea, pain, eme-
sis, pneumonia, fever, and sepsis.

We use the following taxonomy—all-cause, planned, un-
planned, and preventable hospitalizations—in reviewing and
reporting the effectiveness of various strategies to reduce acute
care. All-cause hospitalizations include planned or unplanned
hospitalizations. All-cause hospitalizations are the most com-
monly reported acute care event in the literature. Planned
versus unplanned acute care differentiates between acute care
events that are scheduled and those that occur in an un-
scheduled fashion. Examples of planned acute care include
scheduled chemotherapy admissions, staged cancer surgeries,
and scheduled stem cell transplantation. Unplanned acute
care includes unscheduled treatments for neutropenic fever,
chemotherapy-inducednausea andvomiting, andsymptomatic
cancer progression. Preventable acute care is a subset of un-
planned acute care. Many episodes of unplanned acute care are
likely preventable, with perceived rates of preventable hospi-
talization varying from 19% to 50%.7,11,12

STRATEGIES FOR REDUCING ACUTE CARE FOR
PATIENTS WITH CANCER
We conducted a review of best practices to reduce acute care
for patients with cancer. We searched PubMed for articles

published between 2000 and 2017 and reviewed quality
guidelines published by professional organizations. We also
evaluated five care delivery models that have defined and
developed systems for the delivery of high-quality oncology
care. These models include the following: the National
Committee for Quality Assurance patient-centered medical
home, and patient-centered specialty practice; the Commu-
nity Oncology Medical Home; the CMS Oncology Care
Model; and the Commission on Cancer Oncology Medical
Home.

Table 1 lists five strategies—and specific interventions
used to achieve each strategy—to reduce acute care for pa-
tients with cancer: (1) identify patients at high risk for un-
planned acute care; (2) enhance access and care coordination;
(3) standardize clinical pathways for symptom management;
(4) develop urgent cancer care tactics; and (5) use early pal-
liative care. Table 2 lists the available evidence on the effec-
tiveness of each strategy to reduce ED visits, hospitalizations,
and rehospitalizations. Findings are displayed in tabular
format, using an approach to integrate multiple types of
evidence.44 When the type of hospitalization event was not

defined, we assumed all-cause hospitalization.

Identify Patients at High Risk for Unplanned Acute
Care
Identifying patients at particularly high-risk for unplanned
acute care enables oncology practices to target interventions
and resources to specific populations who may most benefit
from the additional support, ultimately saving the practices
time, resources, and effort. Examples of this strategy include
monitoring known risk factors, prospectively stratifying pa-
tients using published risk-stratification models, and pro-
spectively stratifying patients using predictive analytics.Many
such models exist in medicine45,46; however, few examples
of these tools exist specific to patients with cancer. One
group developed a clinical predictive model to assess risk of
chemotherapy-related hospitalization in patients receiving
palliative chemotherapy. In this model, seven variables were
significantly associated with chemotherapy-related hospital-
ization: age, Charlson comorbidity score, creatinine clearance,
calcium level, below-normal WBC and/or platelet count, pol-
ychemotherapy, and receipt of camptothecin chemotherapy.13

The model was moderately effective (concordance sta-
tistic, 0.71, with 49% sensitivity and 85% specificity at a
risk threshold of 15%). However, this model was developed
using a retrospective analysis of a clinical registry at a single
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communityhospital andhasnotbeensubsequentlyvalidated,
and its ability to affect unplanned acute care has not been
studied.

Predictive analytic and risk stratification techniques for
patients with cancer are in their infancy. Data suggest risk
stratificationmodels hold promise—for instance, models can
predict which patients with neutropenic fever can be safely
treated with oral antibiotics and early hospital discharge.14

These techniques should be more broadly developed, their
effect on acute care should be studied, and electronic health
record companies should help integrate these models into
existing workflows. Interventions in other disease processes
provide some insight into possible effect. For example,
Parkland Health System instituted an algorithm to risk
stratify patients with heart failure and introduced a discrete
intervention to the high-risk group, reducing readmissions
by 19% while conservatively allocating scarce care transi-
tion resources.46 Importantly, these models are designed to
complement, rather than substitute for, physician involve-
ment and discretion; it is unlikely that all important variables
can be meaningfully incorporated into a predictive analytic

process.

Enhance Access and Care Coordination
Enhanced access and care coordination consists of several
elements, including providing clear and reliable mechanisms
for patients to contact the care team, improving and stan-
dardizing care transitions, and developing patient navigator
programs. Implementing a plan to ensure close communi-
cationwithpatients can reducepreventable admissions.16,25 In
one study, over one of five unplanned presentations for on-
cology patients occurred because of a “need to talk with the
treating physician.”6 In another study, 64% of oncology pa-
tients admitted to a hospital stated that the symptoms lead-
ing to their presentation had developed over several days;
those symptoms could have been managed in a different
setting had they been addressed in a timely fashion.47

Patientnavigationprovidesamechanismtoenhanceaccess
and care continuity. Navigators may be clinical (nurse navi-
gators) or nonclinical (patient navigators). The Academy of
OncologyNurse and Patient Navigators has developed a set of
35 metrics in eight domains that it recommends all oncology
navigation programs evaluate and monitor.19

Data from thePatientCareConnect Program, anonclinical
patient navigation intervention for patients with cancer based
at the University of Alabama at Birmingham, indicate that the

Table 1. Five Strategies to Reduce Acute Care for Patients
With Cancer and Example Interventions

Strategy
Example Interventions (in order of
increasing complexity)

Identify patients at high risk for
unplanned acute care

Informal risk factors
monitoring6,8,11,12

Risk-stratification models13,14,39

Predictive analytics15

Enhance access and care
coordination

Reliablemechanisms forpatients to
contact the care team16

Improved and standardized care
transitions17

Patient navigator programs,18-20

Automated hovering21-24

Standardize clinical pathways for
symptom management

Outpatient symptom management
and phone triage systems16,25,26

Supportive care incorporated into
standardized disease
management pathways27-28

ED symptom management
pathways14,29,30

Develop urgent cancer care tactics Flexible scheduling and embedded
urgent care clinics16,25,31

Cancer providers embedded in the
ED32

Dedicated acute cancer treatment
clinics33

Dedicated cancer EDs29

Use early palliative care Standardized symptom
management teaching16

Standardized clinical teaching
regarding end-of-life
discussions34

Standardized and automated
inpatient and outpatient
consultation guidelines16,20,35,36

Embedded outpatient palliative
care clinics37

Integrated inpatient palliative care/
oncology units38

Abbreviation: ED, emergency department.
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Table 2. Available Evidence on the Effectiveness of Five Strategies to Reduce ED Visits, Hospitalizations, and
Rehospitalizations

Strategy First Author Cohort Description ED Visit Hospitalization Rehospitalizations

Identify patients at
high risk for
unplanned
admission

Brooks13 Nested case control; 1,579
cohort patients, 146 case
patients, 292 control
patients

Model to assess risk
for preventable
hospitalizations in
patients initiating
palliative chemotherapy

— — —

Hurria39 Prospective assessment of
model in 500 patients

Model to assess risk for
chemotherapy toxicity
in older patients

— — —

Extermann40 Prospective, multicenter
assessment of model in
518 patients

CRASH score — — —

Enhance access
and care
coordination

Colligan20 2,198 patients in
intervention and
comparison arms

Patient Care Connect
Program, a patient
navigationprogramusing
nonclinical navigators

20% reduction
(P , .01)

7% reduction
(P , .05) in
all-cause
hospitalizations

—

Basch22 766 patients randomly
assigned to STAR (n5441)
or usual care (n 5 325)

Symptom self-reporting
by patients using
a Web-based interface

17% reduction
(P 5 .02)

8% reduction
(P 5 .08) in
all-cause
hospitalizations

—

Montero17 Pretest–post-test
intervention analysis
(4,551 total admissions
during the study period,
with 1,161 unplanned 30-
day readmissions)

Postdischarge nursing
phone calls within 48
hours and provider
follow-up
appointments within
five business days

— — RRR, 18% (P, .01)

Standardize clinical
pathways for
symptom
management

Sprandio16 Pretest–post-test
intervention analysis
(11.85% of 4,359 patients v
5.06% of 5,606 patients)

Phone triage systemwith
customized symptom
management
algorithms

60% reduction 50% reduction in
all-cause
hospitalizations

—

Kreys28 Retrospective analysis of
pathway compliance v
noncompliance for 4,144
patients

Pathway guiding the
appropriate use of
granulocyte colony-
stimulating factors

OR, 0.34
(P , .001)

OR, 0.34 (P, .001)
in all-cause
hospitalizations

Hoverman41 Prospective nonrandomized
evaluation of 221 patients
(76% on pathway; 24% off
pathway)

Telephonic nursing
intervention incorporated
into disease
management pathways

RR, 0.53
(P 5 .006)

RR,0.68 (P5 .03) in
all-cause
hospitalizations

—

Develop urgent
cancer care
tactics

Meisenberg31 Pretest–post-test analysis;
340 visits over 11 month
analysis period.
Admissions for symptom
control declined from 39
permonth to 27 permonth

NP-run, physician-
supervised supportive
care clinic designed to
address urgent medical
care needs of patients in
asingleoncologypractice
by creating slots in the
NP’s schedule

— 31% reduction in
all-cause
hospitalizations
(statistical
significance not
reported)

—

(continued on following page)
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effect of such programs may be substantial. The Patient Care
Connect Program deployed nonclinical navigators to act as
liaisons between patients and providers, clarify treatment
plans, connect patientswith resources, and encourage advance
care planning. In the last 30 days of life, ED visits decreased by
approximately20%andall-causehospitalizationsdecreasedby
approximately 7%.20

Future efforts to optimize access and care coordination
should focus on patient-centric engagement facilitated by
connectedhealthefforts, a technique thathasbeendescribedas
automated hovering.21 Some data already exist in this arena.
For example, eliciting patient-reported outcomes proactively
using STAR (Symptom Tracking and Reporting) led to

decreased rates of ED visits by 17% and all-cause hospitali-
zations by 8% for patients receiving chemotherapy.22 The
effect of such remotemonitoringmay be generalizable beyond
symptoms, to self-monitoring of biomarkers and vital signs.23

Telemonitoring may actually be more effective than office-
based care: home blood pressure monitoring is useful for
detection of early blood pressure changes in patients receiving
sunitinib when office measurements do not show substantial
changes.24More studies should investigate the logistics of such
automated hovering interventions and their effect on ED
visits, hospitalizations, and rehospitalizations. Regardless
of the methodology used, the importance of clear lines of
communication cannot be overemphasized.

Table 2. Available Evidence on the Effectiveness of Five Strategies to Reduce ED Visits, Hospitalizations, and
Rehospitalizations (continued)

Strategy First Author Cohort Description ED Visit Hospitalization Rehospitalizations

Brooks32 Pretest–post-test analysis
(390 ED visits pretest;
158 visits post-test)

Medical oncologists
embedded in the ED
during evening hours

— 13% reduction
(P 5 .08) in
all-cause
hospitalizations

—

Ahn29 Retrospective pretest–post-
test analysis; 4,981pretest
patients; 5,502 post-test
patients

Cancer ED designed for
focused management
of oncologic
emergencies

— 51% reduction
(P , .01) in
all-cause
hospitalizations

—

Earlypalliative care Scibetta42 Retrospective cohort
analysis of 298 patients

Patients receiving early
palliative care (n594) v
late palliative care
(n 5 204)

37% reduction
(P , .001)

50% reduction
(P 5 .002) in
all-cause
hospitalizations

—

Colligan20 60 patients in both
intervention and
comparison groups

CARETrack: identification
of patients in need of
intensive palliative care
services

55% increase
(P . .05)

30% increase
(P . .05) in
all-cause
hospitalizations

Temel43 Randomization to early
palliative care (n 5 77) v
standard oncology care
alone (n 5 74)

Early palliative care v
standard oncology
care alone

26% reduction
(statistical
significance
not reported)

32% reduction in
all-cause
hospitalizations
(statistical
significance not
reported)

Riedel38 Pretest–post-test analysis
(731 pretest patients
and 783 post-test
patients representing
2,353 encounters)

Inpatient medical
oncology and palliative
care co-rounding
partnership

23% reduction
(P 5 .05)

Abbreviations: CARE Track, Comprehensive Assessment with Rapid Evaluation and Treatment ; CRASH, Chemotherapy Risk Assessment Score for
High-Age Patients; ED, emergency department; NP, nurse practitioner; OR, odds ratio; RR, risk ratio; RRR, relative risk ratio; STAR, Symptom Tracking
and Reporting.
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Standardize Clinical Pathways for Symptom
Management
Standardized clinical pathways carry significant benefits with
respect to reduction of unwanted variation, with some data
suggestingadecrease inunplannedacutecare.41,48 The specific
ability of pathways to reduce unplanned acute care is probably
best realized through integration of supportive care.27,48

Examples of such pathways include acute symptom man-
agement and phone triage systems, supportive care incor-
porated into diseasemanagement pathways, andED symptom
management pathways.

Pathways dedicated to acute symptom management and
phone triage may have particular utility with respect to re-
ducing acute care. For example, Consultants in Medical On-
cology and Hematology has developed a set of customized
symptom management protocols that are followed by both
nurses (during business hours) and on-call physicians after
hours.Protocols exist fordehydration,diarrhea, insomnia, and
delayed chemotherapy-induced nausea and vomiting.

Consultants in Medical Oncology and Hematology has
monitored the efficacy of these pathways since their imple-

mentation in 2004. Between 2005 and 2009, the percentage of
patients directed to the ED as a result of a clinical call decreased
by nearly 60% (11.85% to 5.06%). In addition, a standardized
protocol for outpatient management of diarrhea decreased
preventable hospitalizations for the treatment of Clostridium
difficile infectionby50%.Patients are frequentlymanaged in the
home setting or given an appointment to be seen in the clinic.16

Theabilityofpathways tospecifically affect readmissions in
patients with cancer has not been well studied and merits
further evaluation. A randomized trial demonstrated that
integrating a discharge bundle into an inpatient pathway
significantly reduced readmission (incidence rate ratio, 0.695)
in medicine patients49; similar outcomes may be possible in
patients with cancer.

Develop New Loci for Urgent Cancer Care
Patientswithcancerwhopresent toageneralEDforurgentcare
are often subsequently admitted to the hospital.Many of these
presentations occur during normal clinical hours.7 Thus, al-
ternative sites of care might be appropriate for such patients.
Example interventions to develop urgent cancer care tactics
range in complexity and include the following: flexible sched-
uling and embedded urgent care clinics, cancer providers
embedded in the ED, dedicated acute cancer treatment clin-
ics and observation units, and dedicated cancer EDs.

By altering the scheduling system for providers, it is pos-
sible to see acute patients in a timely fashion in the outpatient
clinic. For example, noting that patients could not be reliably
seen for urgent needs, one group implemented an embedded
supportive care clinic in a practice of nine oncologists and one
advanced oncology-certified nurse practitioner by creating
dedicated slots in the nurse practitioner’s daily schedule for
acute patients.31 Using this strategy, the group was able to
arrange same-day or next-day appointments for 87% of pa-
tients; unplanned hospitalizations for symptom-related care fell
by 31%.

Data regarding the abilities of urgent cancer care man-
agement strategies to prevent hospitalization are plentiful;
however, their effect on ED visits and rehospitalizations
has been minimally studied and should be evaluated. Dedi-
cated oncology EDs hold promise as a means to decrease
unplanned hospitalizations, and a few such facilities exist in
the United States, but published data regarding their efficacy
are only available for international facilities and may not be
generalizable.29

Use Early Palliative Care
Patients expect physicians to discuss treatment goals and end-
of-life planning; physicians agree that this should be done.
Frequently, such discussions occur late in a patient’s disease
course (if at all), despite recommendations to initiate such
conversations early, and such discussions often occur during
an acute (and potentially terminal) hospitalization.50 Patients
with advanced, metastatic disease often do not understand
that their disease is uncurable.51Althoughoncologists often do
refer patients for palliative care, such referrals often occur late
in the disease in the setting of uncontrolled symptoms.52

Examples of effective early palliative care strategies include
standardized symptom management teaching, standardized
clinical teaching regarding end-of-life discussions, standardized
and automated inpatient and outpatient consultation guide-
lines, embedded outpatient palliative care clinics, and inte-
grated inpatient palliative care/oncology units.

Standardized consultative triggers provide onemechanism
to integrate palliative care and can reduce downstream acute
needs. To increase the frequency of inpatient palliative care
consultation, one group developed a set of such triggers on an
inpatient solid oncology service. Consultationwas requested if
patients met at least one of the following eligibility criteria: an
advanced solid tumor, prior hospitalization within 30 days,
hospitalization . 7 days, or active symptoms. The group
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found that these triggers not only led to increased palliative
care consultations, increased hospice referrals, and decreased
chemotherapy use after discharge, but they also observed a
nearly 50% decrease in 30-day readmission rates (17 of 48
[35%] to 13 of 65 [18%]; P5 .04).35 In an ideal world, triggers
for palliative care and hospice consultation would occur in the
outpatient setting, before a potentially preventable symptom-
driven admission. Standardized criteria for such outpatient
consultation have also been developed.16,20

Data regarding the ability of early palliative care to reduce
all types of unplanned acute care are robust. However, the
appropriate balance between primary palliative care and
specialty palliative care can be difficult to achieve. Several
models by which to do so have been proposed but remain far
from standardized.36

INTEGRATED PROGRAMS
Although these strategies have the potential to reduce un-
planned acute care, implementation will require substantial
resources and investment, and evidence regarding overall
effectiveness is both limited and sobering. For example, an

evaluationof theCommunityOncologyMedicalHomemodel,
which incorporates several of these strategies, showed a re-
duction in all-cause hospitalizations by 10% but an increase in
ED visits by 5% (neither findingwas statistically significant).20

Moreover, results of clinical transformation efforts outside of
cancer care that use some of these strategies, such as the
Comprehensive Primary Care Initiative and a variety of
Patient-Centered Medical Home models, have demonstrated
minimal improvements in unplanned acute care or reduction
in cost of care (although it is important to note that the
denominator of high-risk patients is typically lower in a
general primary care population than in an oncology patient
population).53 Targeting interventions to those patients most
at risk rather than building capacity for all patients may prove
particularly important in realizing the benefits of these pro-
grams most efficiently.53

VALUE-BASED PAYMENT MODELS
Many of the strategies described herein require up-front ex-
penditures, returns fromwhichmay not be overtly apparent (or
even realizable) in a fee-for-service system. If and when savings
are realized in shared savings models, these financial benefits
oftenoccurseveralyears inthefuture.Additionalpayments,such
as Oncology Care Model’s per-beneficiary Monthly Enhanced
Oncology Service payment, can facilitate implementation.

In conclusion, on the basis of a review of best practices
and supporting evidence, we identify five strategies for re-
ducing acute care for patients with cancer. Some of these
strategies, such as palliative integration, have a robust evi-
dence base; others, such as predictive analytics, remain in
their nascency. These strategies could be implemented by
oncology practices separately or, with perhapsmore success,
as a targeted, integrated program to reduce unplanned acute
care for patients with cancer. Regardless, proposed reim-
bursement changes amplify the need for cancer programs to
focus on this issue. Increased peer-reviewed evaluations of
improvement and innovation efforts to reduce unplanned
acute care for patients with cancer across the country could
help move the field ahead by building a more robust body of
evidence.
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