
Cancer Center Business Development
Group, Lighthouse Point, FL; Archway
Health, Watertown, MA; Northwest
Medical Specialties, Tacoma, WA; and
Center for Cancer andBloodDisorders, Fort
Worth, TX

Corresponding author: Ronald Barkley, MS,
JD, Cancer Center Business Development
Group, 2608 NE 24th St, Lighthouse Point,
FL 33064; e-mail: rbarkley@ccbdgroup.
com.

Disclosures provided by the authors are
available with this article at
jop.ascopubs.org.

DOI: https://doi.org/10.1200/JOP.
18.00082
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QUESTION ASKED: Can cost savings
achieved from the deployment of symptom
management and triage pathways in a value-
based oncology care setting be quantified?

SUMMARY ANSWER: In this study, we
identified annualized cost savings of $3.85
million achieved through a program of
symptom management and triage pathways
deployed at two mid-sized community on-
cology medical group practices.

WHAT WE DID: Patient records generated
through the symptom management and triage
pathways system over a 6-month study period
were screened to identify interventions that
precluded what otherwise would have likely
been unwarranted emergency room (ER) in-
cidents. The approach was validated with an
independent analysis using Medicare claims
data from the Oncology Care Model (OCM)
program in which both practices participate.
Bootstrap simulations were used to test for
statistical significance of the ER event rate
changes before and after the launch of the
program. Average event and annual total cost
savings from avoided ER incidents and ER-
related hospitalizations were then calculated.

WHAT WE FOUND: The symptom man-
agement and triage pathways systems at the
two practices precluded what otherwise would
have been an annualized 222 ER incidents with
associated ER-related hospitalizations. This
represents an estimated combined net annu-
alized savings of $3.85 million. Although the
ER rate reduction was not statistically signif-
icant, these findings are consistent with the
observed reduction of ER event rates among a

subset of OCM beneficiaries at the two Q:1

practices.

CONFOUNDING FACTOR(S), DRAWBACKS:
Certain limitations to the studyareacknowledged.
Wehave attempted to identify events that did not
actually occur, althoughwe are confident that the
methodology used to identify the ER nonevents
was rigorous and highly reliable. Our study
consists of a small sample size exacerbated by
evaluating small (6% to 7%) changes in ER visits
over a short study period, thus limiting our ability
to confirm statistical significance in the reduction
in ER events. Limitations inherent in the OCM
claims data did not allow for rigorous risk ad-
justments for patient comorbidities, which can
potentially impact findings.Wehave relied on the
findings of others to determine the cost ratio of
commercial costs to Medicare costs for the same
service, which could impact the accuracy of the
total savings among commercial patients. Finally,
we recognize that medical practices incur oper-
ating expenses in providing these services and
pathways and that such expenses would be a
deduction from any economic gain to the prac-
tices resulting from their programs.

REAL-LIFE IMPLICATIONS: To demon-
strate the value in value-based care, reliable
quantification of economic impacts is a critical
component. In this study, we have developed a
methodology and approach to quantify the
economic impacts of symptom management
and triage pathways, which may have broader
application in the continuing pursuit of value-
based care and in the negotiation of the al-
ternative paymentmodels associatedwith such
care.

ReCAPs (Research
Contributions Abbreviated for
Print) provide a structured,
one-page summary of each
paper highlighting the main
findings and significance of
the work. The full version of
the article is available online at
jop.ascopubs.org.
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Abstract
Purpose
Value-based care infers care that is high quality at a comparatively low total cost. A key

strategy for value-based oncology care is to avoid unnecessary emergency room (ER) visits

and associated hospitalizations of patients receiving treatment for cancer. Early experience

withthisstrategyshowedthatsymptommanagement inpatientswithcancercanresult in the

reduction of ER events and hospitalizations. However, quantifying the actual savings

achievedhasbeenelusive. Inthisarticle,wepresent the impactofsymptommanagementand

triage pathways programs deployed at twomidsize community oncology practices.We then

quantify the actual dollar saving in their Medicare and commercial populations.

Methods
Symptom management records Q:2generated through the ER triage programs at the two

practices were screened to identify avoided ER events. This approach was validated with

an independent analysis using Medicare claim data from the Oncology Care Model

program in which both practices participate. Bootstrap simulations were used to test for

statistical significance of the ER event rate changes before and after the launch of the

program. Average event and annual total cost savings from avoided ER incidents and ER-

related hospitalizations were then calculated.

Results
Two hundred twenty-two avoided ER events were identified, for an estimated net

annualized savings generated by the two practices of $3.85 million. Although the ER rate

reduction was not statistically significant, these findings are consistent with the observed

reduction of ER event rates among a subset of Oncology Care Model beneficiaries at the

two practices.

Conclusion
ERevents andassociatedhospitalizations canbe avoided aswell as quantifiedas a result of

the deployment of a practice-level integrated platform that incorporates physician-

scripted symptom management protocols and telephone triage pathways.

INTRODUCTION
High-value Q:3; 4or value-based care refers to
care that is high quality at a comparatively
low total cost.1 One of the key strategies for
delivering oncology care at a relatively low
total cost is to avoid unnecessary, un-

warranted emergency room(ER) visits and

associated hospitalizations of patients
undergoing active treatment. This is
achievable through deployment of pro-
active symptom management and triage
pathway protocols.

Early experience with this strategy re-

ported by others indicated that symptom
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management in patients with cancer does, in fact, result in the
avoidance of unnecessary ER events and associated hospi-
talizations. The Oncology Patient-Centered Medical Home
model of care reported a progressive decline in ER referrals per
chemotherapy patient per year and a reduction in associated
hospital admissions.2 In a 3-year pilot study conducted by
UnitedHealthcare, a cost reduction of $33million over 3 years
was attributed to a decrease in hospitalizations and radiation
treatment.3 In an Aetna-Texas oncology pilot study to test the
impact of OncologyMedical Home, patients were reported as
experiencing 40% fewer ER visits and 16.5% fewer inpatient
admissions over the initial 18-month period of the pilot.4

COME HOME (Community Oncology Medical Home), a
Center forMedicare andMedicaid Innovation grant program,
showed that the rate of hospital admissions was reduced by
12.5% and ER visits were reduced by 6.6%.5,6 The Oncology
Care Model (OCM) program of Center for Medicare and
Medicaid Innovation, which was launched in July 2016, also
seeks to further demonstrate this cost savings proposition for
Medicare beneficiaries.7 These previous studies demonstrate
the opportunity to reduce costs of cancer care by focusing on

high-cost ER and hospitalization events. However, quanti-
fying the actual dollar amount of savings achieved has been
elusive.

The objective of our study was to quantify both the impact
and the savings derived fromprecluding unnecessary ER visits
and hospitalizations through a system of symptom manage-
ment and triage pathway programs deployed at two midsize
community oncologypractices. Thebasis of the studywasdata
generated from the two practices over the course of a 6-month
period (January 2017 through June 2017).

METHODS

Study Participants and the ER Triage Program
The Center for Cancer and Blood Disorders (CCBD) in Fort
Worth, Texas and Northwest Medical Specialties (NWMS) in
Tacoma, Washington were the participating study practices.
There are 13 medical oncologists at CCBD and 10 at NWMS.
Both practices are in the vanguard of value-based oncology
care, and both are participants in OCM.

CCBD and NWMS have implemented a common tech-
nology solution, the symptom management and triage path-
ways platform of Navigating Cancer (Seattle, WA). The
technology solution enables nurse triage staff to effectively
resolvecritical clinical issues andtopreclude inmany instances

whatwouldotherwisehavebeenanunnecessaryandavoidable
trip to the ER. During the study period, nearly 5,000 patients
were served by the platform,which generated over 10,000 care
management event tickets.

Identifying the Avoided ER Events
To identify the ER events that were avoided, an evaluationwas
conducted of the patient communications originated and
recorded in theNavigatingCancer symptommanagement and
triagepathways system.The systemdocuments thedisposition
of patient communications in the form of an electronic ticket.

One of the most frequently used ticket categories, the
Symptom Ticket, is the tool for tracking clinical interventions
in response to patient inquiries. Symptom Tickets ensure that
symptoms aremanaged systematically and consistently across
the practice in accordance with physician-vetted triage
pathways. Symptom Tickets are designed to track staff re-
sponse to adverse effect inquiries common to chemotherapy,
such as nausea, vomiting, diarrhea, constipation, pain, rash,
fever, fatigue, cough, trouble breathing, and swelling or lumps.
We determined that the triggering event for an avoided ER

event occurred in instances where a patient was routed to the
practice for an assessment or intervention of a clinical
condition.

To narrow the number of total tickets to a subset inwhich a
response to a critical symptom inquiry had occurred, a key-
word search of the “Notes” section of the tickets was con-
ducted. Keywords included the following terms: chest pain,
shortness of breath, can’t control, emergency, fever, severe,
too much, extreme, hospital, 911, hydrate, fluid, and infuse.
The screened tickets were then individually reviewed by an
oncology-certified nurse to determinewhether the patient had
been directed to come to the practice for a clinical assessment
or intervention, thus precluding what would otherwise have
been an ER event.

Medicare Claims Validation of Avoidable ER Events
AsOCMparticipants,CCBDandNWMSreceive fromCenters
for Medicaid and Medicare Services data that include all
medical claims from the Medicare beneficiaries who received
chemotherapybetween2012and2014(1,499patientsatCCBD
and1,648patients atNWMS)and fromJuly1, 2016, to June30,
2017 (1,157 patients at CCBD and 722 patients at NWMS).
More than 30% of the OCM patients at each site had been
subjected to ER triage since the triage program started, vali-
dating the use of OCMdata as an independent source to verify
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the effect of ER triage program. Because the ER triage program
was implementedonJanuary1, 2017,weused the last 6months
of 2016 as the prior study period to compare with the first
6 months in 2017. Case-mix effects and seasonal variations in
ERvisits,whichcouldpotentiallybias thestudy,wereevaluated
using 3 full years of data (2012 to 2014). We used 2017 OCM
claims to calculate avoidable ER events and the average
Medicare ER and hospitalization costs to estimate the total
savings of the program.

Quantifying the Costs of ER and Hospitalization
Avoidance
Actual cost for anERvisit should includeboth the amountpaid
by Medicare to the facility (usually 80Q:5 %) and the coinsurance
responsibility of the Medicare beneficiary (20% out of pocket
or through supplemental insurance). To calculate the total
cost of an ER visit, we extracted both Medicare payment and
coinsurance payment from the OCM claims data and com-
bined them.

MedicareERclaimsdatareflectonlyERfacilitycostsanddo
not includeanyof theothermedical costsassociatedwithanER

event, such as laboratory or ER physician professional ser-
vices.8 To calculate the total costs associated with an ER visit,
we identified other ER-related services by matching Part B
claims in the OCM data to ER facility claims by patient
identification, service time, and place of service, and extracted
the allowedpayment from those claims to add to theER facility
costs. We also calculated the total costs associated with the
hospitalization resulting from an ER visit. In addition, we used
theOCMclaims to identify the proportion of ER visits that led
to a hospitalization to estimate the cost from avoided hos-
pitalizations related to ER triage. Patients who avoid the ER
but are redirected to the physician’s office for care incur non-
ER office visit costs. To address these office-based costs, we
calculated an average office visit cost at each site and deducted
the amount as an offset to the ER cost to preclude over-
estimation of savings.

To predict the cost and savings to commercial payers, we
used the OCM-reportedMedicare claims data with a multiple
ofMedicare cost.ThemultipleofMedicare thatweappliedwas
1.75, which is the multiple identified in a 2016 study by
America’s Health Insurance Plans.9

Statistical Analysis
Comparable person-time units were created to account for the
varying intervals that patients were active in the OCM

program.For eachOCMpatient and in eachphaseof the study,
we counted total cumulative days that the patient was in the
programandERevents thatoccurred.Wedefined6-monthER
event rate as the total number of ER visits divided by the total
number of days and then multiplied by 183 days.

We created the expected ER event rate and reference ER
rates using the historical OCMdata. The expected ER rate was
calculatedforeachsiteusing2012to2015Centers forMedicare
andMedicaidServicesclaimsdata stratifiedbypatientcasemix
including cancer types, sex, and age groups. We also stratified
byquarter toaccount for theexpected seasonal variations inER
visits. Reference ER event rates were also calculated for each
site.

The actual case mix and seasonally adjusted ER event rate
were calculated separately for the 6-month period before (July
toDecember 2016) and after (January to June 2017) the launch
of the symptom management and ER triage program. The
actual ER event rate in each period is divided by the expected
ER event rate and multiplied by the reference ER event rate.

To test for statistical significance of the ER event rate
changes before and after the launch of program, we used

bootstrapsimulationsbecausetheymakethe leastassumptions
of the underlying distribution that describes the data. We ran
5,000 bootstrap simulations and calculated the ER event
change in each simulation. To account for the intraclass
correlation between ER visits for the same patient, we used
patient-clustered sampling during the bootstrap simulations.

For a more stringent evaluation of the hypothesis of a
reduction in ER rate, we used two-sided testing.We calculated
95% CIs Q:6of the ER event rate change by identifying the 2.5th
and 97.5th percentile of the rate difference from the bootstrap
distribution. Two-sided P values were also calculated on the
basis of bootstrap distribution. All statistical analyses were
performed using SAS version 9.3 (SAS Institute, Cary, NC)
and were conducted for each site separately.

RESULTS

ER Events Avoided Through Triage Program
Atotalof10,417ticketsweregeneratedat the twopracticesover
the 6-month study period, of which 3,909 tickets (38%) were
for responses related to symptoms that contained triggering
keywords, thus subjecting them to additional evaluation. Of
the 3,909 tickets, 284 were identified as critical events that
could have resulted in an ER visit, of which 62were directed to
the ER and 222 were directed to the physician’s office for
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assessment. ER events were thus avoided for these 222 tickets
that receivedoffice-based services as an alternative tousing the
ER. The numbers of avoided Medicare ER events were 45
events for CCBD and 59 events for NWMS (T1 Table 1).

To verify that the projected effect on ER triage was con-
sistent with the actual change in ER event rate before and after
the program implementation, we conducted an independent
claim-basedanalysisontheEReventrateusingMedicareOCM
data. Between July 1, 2016, and June 30, 2017, 1,157 and 722
unique OCM patients were identified, composing 1,351 and
841 6-month person-time units at CCBD and NWMS, re-
spectively. At CCBD, 480 patients (41%) had at least one ER
visit; among these patients, 113 patients (23%) had three or
more ER visits, with the latter contributing to 49% of all ER
visits. At NWMS, 248 patients (34%) had at least one ER visit,
and51patients (21%)had threeormoreERvisits, contributing
to 46% of total ER visits. There were no ER frequent users who
disproportionatelyaffected theERvisits.Comparedwith the6-
month period before the triage program started, the risk-
adjusted ER event rate decreased in the first 6 months of
program implementation from 73.0% to 65.8% (7.2% re-

duction) at CCBD and from 64.7% to 58.3% (6.4% reduction)

atNWMS, equivalent to 50 avoidedER events at CCBDand 28
avoided ER events atNWMSover a 6-month period (Table 1).
The simulation analysis suggested that the ER changes were
directionally correct for reductions for both practices, with
CCBD showing a 7.2% reduction and NWMS a 6.4% re-
duction. However, the two-sided P values from bootstrap
simulation were not significant at the P = .05 level (CCBD, P =
.09; NWMS, P = .15).

Analysis of the seasonal variations among ER event rate
showed that the case mix–adjusted ER event rate is slightly
lower (92%) from July to December compared with the rate
from January to June. Because our study period is January to
June, we estimated that the annual number of avoided ER
visits through the triage programwould be 426 (222 + [2223
0.92]), 175 at CCBD and 251 at NWMS.

Average ER and ER-Related Hospitalization Costs
OCM claims data for CCBD and NWMS showed average ER
facility costs per Medicare beneficiary of $574 and $671, re-
spectively. The average beneficiary coinsurance costswas $223
and $380 for CCBD and NWMS, respectively. In addition,

averagePart Bpayments associatedwith theERvisitwere $399

Table 1. ER Events Avoided Through 6-Month Triage Management and Verified in the OCM Data

Description CCBD NWMS

ER triage program
No. of all tickets (6-month study period) 4,404 6,013
No. of tickets containing keywords 1,950 1,959
No. of tickets identified as critical incidents 125 159

No. of patients who went to ER 34 28
No. of patients brought to office for assessment or
intervention (avoided ER)

91 131

No. of commercial patients 46 72
No. of Medicare patients 45 59
No. of Medicare OCM patients 18 20

OCM program
No. of unique OCM patients 1,157 722
Total No. of person-time units
(6 months)

1,351 841

Adjusted 6-month ER event rate before triage program
started, %

73.0 64.7

Adjusted 6-month ER event rate after triage program
started, %

65.8 58.3

ER incident rate reduction, %
(95% CI)

7.2 (23.5 to 18) 6.4 (25.7 to 19)

No. of ER incidents avoided 50 28
Two-sided test P .09 .15

Abbreviations: CCBD, Center for Cancer and Blood Disorders; ER, emergency room; NWMS, Northwest Medical Specialties; OCM, Oncology Care Model.
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and $357 for CCBD and NWMS, respectively. Therefore, the
average overall cost for an ER visit for a Medicare patient is
$1,195 for CCBD and $1,408 forNWMS.After subtracting the
additional cost of an office-based visit ($262 for CCBD and
$141 for NWMS), the average net reduced costs from avoided
ER visits were $933 for CCBD and $1,267 for NWMS. In
addition, the Medicare claims data showed average hospi-
talizationcostsperbeneficiaryof$8,849and$10,932 forCCBD
and NWMS, respectively. After adding patient coinsurance
obligation($777and$877 forCCBDandNWMS, respectively)
and the associated professional costs ($1,758 and $1,353 for
CCBD and NWMS, respectively), the average costs of an ER-
relatedhospitalization forMedicarebeneficiariesofCCBDand
NWMSwere$11,384and$13,162, respectively (T2 Table 2).With
the application of 1.75 as the multiplier, we estimated the
average avoided commercial ER costs are $1,632 for CCBD
and $2,217 for NWMS and the average avoided commercial
ER-related hospitalization costs are $19,921 for CCBD and
$23,034 for NWMS.

Estimation of Total Annual Avoided ER and ER-
Related Hospitalization Savings
On the basis of the average ER cost for Medicare and com-
mercial payers and the number of avoidedER events identified
at each practice, we calculated the total annualized and sea-
sonallyadjustedsavings fromavoidedERevents tobe$223,854
for CCBD ($80,238 from Medicare and $143,616 from

commercial) and $449,117 for NWMS ($143,171 from
Medicare and $305,946 from commercial; T3Table 3).

CCBD and NWMS experienced the similar ER-to-
hospitalization conversion rate of 43%, and this rate did not
change significantly before and after the launch of the
symptom management program. Given each practice’s
avoided ER events and the ER-to-hospitalization conversion
rate, we calculated the likely ER-related hospitalizations that
were avoided as a result of ER triage (Table 3). The annualized
reduced costs from avoided hospitalization are $1.18 million
for CCBD and $2.0 million for NWMS. Our calculation of
annual combined (ER and hospitalization) cost savings to all
payers that resulted from proactive symptom management
and use of triage pathways is $1.40million at CCBD and $2.45
million at NWMS.

DISCUSSION
Achieving cost savings by avoiding unnecessary, unwarranted
ER visits and associated hospitalizations among patients being
treated forcancerhasbeendemonstrated in several studies and
continues to be tested in a broader context with the increased
implementation of value-based care management. Proactive
symptom management and triage pathways applications can
bean important strategy for achieving this objective.Our study
identified reduced ER events and associated hospitalizations
as a result of the deployment of a practice-level symptom
management and triage pathways program. For two midsize

Table 2. Average Avoided ER and Hospitalization Costs for Medicare and Commercial Payers

Description CCBD NWMS

ER
ER Medicare facility payment, $ 574 671
ER coinsurance and patient responsibility, $ 223 380
Medicare Part B payment related to ER, $ 399 357
Total ER cost, Medicare, $ 1,195 1,408
Additional cost for ER alternate office visits, $ 262 141
ER cost avoided, Medicare, $ 933 1,267
Multiple of Medicare cost applied to commercial 1.75 1.75
ER cost avoided, commercial payers, $ 1,632 2,217

Hospitalization
Hospital Medicare facility payment, $ 8,849 10,932
Hospital coinsurance and patient responsibility, $ 777 877
Medicare Part B payment related to hospital stay, $ 1,758 1,353
Total hospitalization cost, Medicare, $ 11,384 13,162
Multiple of Medicare cost applied to commercial 1.75 1.75
Hospitalization cost, commercial payers, $ 19,921 23,034

Abbreviations: CCBD, Center for Cancer and Blood Disorders; ER, emergency room; NWMS, Northwest Medical Specialties.
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oncology practices that have such programs in place, the
resulting total annualized savings ranged from $1.4 million to
$2.45 million.

Our projected ER avoidance through the triage data
analysis was consistent with the independent claim-based
analysis among the Medicare OCM subset of patients. At
both sites, we observed a similar 6% to 7% ER event rate re-
duction over the first 6 months of the program imple-
mentation, suggesting the projected numbers from the ER
triage program are reliable. The number of reduced ER events
inOCMareactually larger thanthenumbers fromtheERtriage
program, suggesting that other care improvement in-
terventions through the OCM program have also contributed
to the overall ER reductions.

Our results are also in alignment with the findings from
other cancer management programs, including the Oncology
Patient-Centered Medical Home,2 Aetna’s study,4 and the
COMEHOME program.5,6 The results reported in this study,
together with the results of other studies that feature symptom
management, all support the significant effect of such in-
terventions in care improvement and cost savings.

When estimating the cost related to ER visits or avoided
hospitalizations,most studies reportonly the facilitycost that is
paid by Medicare or the commercial payer, rather than the
actual total cost,which shouldalso includepatient coinsurance
and the professional services (eg, physician services, imaging,
laboratory) that also occurred during the ER visit and hospital
stay.Therefore, thecost relatedtoERvisitsandhospitalizations
are usually significantly underestimated. In this study, we
leveraged the detailed payment information from Medicare
OCM claims data to calculate the average cost for each
component, thus providing more accurate estimates for the
total costs related to ER visits and hospitalization. Our cal-
culation showed that patient’s responsibility and professional
service payment together can account for approximately 50%
of ER cost and 20% of hospitalization cost. We recommend
that these costs always be included in the financial analysis of
medical costs.

We acknowledge certain limitations to the study. First, we
have attempted to identify events that did not actually occur,
although we are confident that the methodology used to
identify theERnoneventswas rigorous andhighly reliable.The

Table 3. Annualized and Seasonally Adjusted ER and Hospitalization Costs Avoided

Description CCBD NWMS

ER
Medicare

No. of Medicare ER events avoided 86 113
Per ER visit cost avoided, Medicare, $ 933 1,267
Total avoided Medicare ER cost (per ER cost avoided
Medicare 3 avoided ER events), $

80,238 143,171

Commercial
No. of commercial ER events avoided 88 138
Per ER visit cost avoided, commercial, $ 1,632 2,217
Total avoidedcommercial ERcost (perERcost avoided
commercial 3 avoided ER events), $

143,616 305,946

Total ER costs avoided, all payorsQ:10 , $ 223,854 449,117

Hospitalization
Medicare

No. of Medicare hospitalizations avoided 37 49
Hospitalization cost, Medicare, $ 11,384 13,162
Medicare hospital costs avoided, $ 419,876 644,938

Commercial
No. of commercial hospitalizations avoided 38 59
Hospitalization cost, commercial, $ 19,921 23,034
Hospital costs avoided, commercial, $ 756,998 1,359,006

Total hospitalization costs avoided, all payors, $ 1,176,874 2,003,944

Total costs avoided (ER + hospital), $ 1,400,728 2,453,061

Abbreviations: CCBD, Center for Cancer and Blood Disorders; ER, emergency room; NWMS, Northwest Medical Specialties.
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independent analysis of OCM claims data further verified the
validity of thismethod.Moremethodological work is required
whenresearchingavoidableevents tomoredefinitivelycapture
such outcomes. Second, our study consists of a small sample
size exacerbated by evaluating small (6% to 7%) changes in ER
visits during a short study period (6months), thus limiting our
ability to confirm statistical significance in the reduction in ER
events. We used bootstrap simulation to determine 95% CIs
and two-sided P values from the sample data, which is a more
accurate method to evaluate the stability of our results rather
than using standard tests that rely on the assumption of
normality.Althoughour results arenot statistically significant,
even small reductions in ER visits can have a large financial
impact to practices, as we demonstrated in the results, thus
providing a strong indication for continuing investigation.We
have now rolled the symptom management and triage
pathways program out to practices of the Quality Cancer Care
Alliance, an oncology-specific clinically integrated network.
We intend to further evaluate cost savings generated from this
expansion of the program and anticipate that additional study
will demonstrate significant savings across multiple practices.

Data limitations of the OCM data did not allow for rigorous
risk adjustments for patient comorbidities, which can po-
tentially affect findings. Third, we relied on the findings of
others to determine the cost ratio of commercial-to-Medicare
costs for the same service, which could affect the accuracy of
the total savings among commercial patients, but it should not
affect the major conclusions of this study. Finally, we rec-
ognize that medical practices incur operating expenses in
providing their symptom management and triage pathways
services and that those operating expenses would be a de-
duction to any economic gain to the practices resulting from
their symptom management services. However, the purpose
of our studywas to identify and quantify savings in total cost of
care and not tomeasure associated operating costs incurred in
providing such services. Further research is warranted with
regard to the revenue and expense relationships associated
with providing such programs at the practice level.

In conclusion, our analysis has demonstrated that ER
events and their associated hospitalization costs can be
quantified and potentially mitigated as a result of the de-
ployment of a practice-level symptommanagement and triage
pathwaysprogramandthat, for twomidsizeoncologypractices

that have such programs in place, the resulting potential an-
nualized savings generated range from $1.40 million to $2.45
million. Avoiding unnecessary ER visits and associated hos-
pitalizations of patients undergoing active chemotherapy
treatment remains a key strategy for delivering high-quality,
high-value oncology care at a relatively lower total cost, andwe
encourage continued research in this area.

Acknowledgment
Supported by Navigating Cancer. We thank the following individuals for their
contributions to this study: JessaDunivan,AmyEllis, and Jeni Spokely,Northwest
Medical Specialties; Amanda Hodges, RN, OCN, Center for Cancer and Blood
Disorders; andDianeEdwards,RN,OCN,andCarinOverturf,NavigatingCancer.

Authors’ Disclosures of Potential Conflicts of Interest
Disclosures provided by the authors are available with this article at
jop.ascopubs.org.

Author Contributions
Conceptionanddesign:RonaldBarkley,Mah-JabeenSoobader, JunWang,
Sibel Blau
Collection and assembly of data: Ronald Barkley, Jun Wang, Sibel Blau,
Ray D. Page
Data analysis and interpretation:Mah-Jabeen Soobader, JunWang, Sibel
Blau, Ray D. Page
Manuscript writing: All authors
Final approval of manuscript: All authors
Accountable for all aspects of the work Q:7: All authors

Corresponding author: Ronald Barkley, MS, JD, Cancer Center Business
Development Group, 2608 NE 24th St, Lighthouse Point, FL 33064; e-mail:
rbarkley@ccbdgroup.com.

References
1. Blayney DW, Simon MK, Podtschaske B, et al: Critical lessons from high-value
oncology practices. JAMA Oncol 4:164-171, 2018

2. Sprandio JD: Oncology patient-centered medical home and accountable cancer
care. Commun Oncol 7:565-572, 2010

3. Newcomer LN, Gould B, Page RD, et al: Changing physician incentives for af-
fordable, quality cancer care: Results of an episode payment model. J Oncol Pract 10:
322-326, 2014

4. Butcher L: How oncologists are bending the cancer cost curve. Oncol Times 35:
5-6, 2013

5. Snaghavi D, Patel K, Samuels K, et al: Transforming cancer care and the role of
payment reform: Lessons from the New Mexico Cancer Center. https://www.
brookings.edu/research/transforming-cancer-care-and-the-role-of-payment-reform/

6. Jenkins K: COME HOME program lowers costs for cancer patients. https://www.
medscape.com/viewarticle/873737

7. Center for Medicare and Medicaid Innovation: Oncology Care Model (OCM)
request for applications (RFA). https://innovation.cms.gov/Files/x/ocmrfa.pdf

8. Center for Medicare and Medicaid Innovation: Technical Reference Guide for
OCM Practice Feedback Q:9Reports v3. Baltimore, MD, Centers for Medicare and
Medicaid Services, 2017

9. America’s Health Insurance Plans: National Comparison of Commercial and
Medicare Fee-For-Service Payments to Hospitals. https://www.ahip.org/national-
comparisons-of-commercial-and-medicare-fee-for-service-payments-to-hospitals/

Copyright © 2018 by American Society of Clinical Oncology jop.ascopubs.org 7

Proactive Symptom Management Reduces Cancer Costs

jop.ascopubs.org
mailto:rbarkley@ccbdgroup.com
ttps://www.brookings.edu/research/transforming-cancer-care-and-the-role-of-payment-reform/
ttps://www.brookings.edu/research/transforming-cancer-care-and-the-role-of-payment-reform/
https://www.medscape.com/viewarticle/873737
https://www.medscape.com/viewarticle/873737
https://innovation.cms.gov/Files/x/ocmrfa.pdf
https://www.ahip.org/national-comparisons-of-commercial-and-medicare-fee-for-service-payments-to-hospitals/
https://www.ahip.org/national-comparisons-of-commercial-and-medicare-fee-for-service-payments-to-hospitals/
http://jop.ascopubs.org


AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS OF INTEREST

Reducing Cancer Costs Through Symptom Management and Triage Pathways

TheQ:8 following represents disclosure information provided by authors of this manuscript. All relationships are considered compensated. Relationships are
self-held unless noted. I = Immediate Family Member, Inst =My Institution. Relationships may not relate to the subject matter of this manuscript. For more
information about ASCO’s conflict of interest policy, please refer to www.asco.org/rwc or ascopubs.org/jop/site/ifc/journal-policies.html.

Ronald Barkley
Consulting or Advisory Role: Cancer Treatment Centers of America
Research Funding: Navigating Cancer

Mah-Jabeen Soobader
Employment: Johnson & Johnson (I)
Stock and Other Ownership Interests: Johnson & Johnson (I)
Patents, Royalties, Other Intellectual Property:Husband holds multiple
patents for Johnson & Johnson (I)
Travel, Accommodations, Expenses: Johnson & Johnson (I)

Jun Wang
No relationship to disclose

Sibel Blau
Employment: University of Washington (I)
Leadership: Northwest Medical Specialties
Stock and Other Ownership Interests: Northwest Medical Specialties
Consulting or Advisory Role: Bristol-Myers Squibb
Research Funding: Northwest Medical Specialties
Expert Testimony: Northwest Medical Specialties
Travel, Accommodations, Expenses: Northwest Medical Specialties
Other Relationship: Northwest Medical Specialties, All4Cure (I), Quality
Cancer Care Alliance

Ray D. Page
Employment: The Center for Cancer and Blood Disorders
Honoraria: Community Oncology Alliance, AmerisourceBergen
Consulting or Advisory Role: Via Oncology

Journal of Oncology Practice Copyright © 2018 by American Society of Clinical Oncology

Barkley et al

http://www.asco.org/rwc
http://ascopubs.org/jop/site/ifc/journal-policies.html


Q:1 AUTHOR: Please confirm that table is correct as cited here in ReCAP text.

Q:2 AUTHOR: Do the edits to the sentence beginning “Symptom management records…”, preserve
your intent?

Q:3 AUTHOR: You are responsible for detecting any errors in this proof. Confirm that all dosing
information and treatment regimens are complete and accurate in text, tables, and figures, if
applicable to article content.

Q:4 AUTHOR: Please confirm that given names and surnames are identified properly by the colors
indicated in the byline. Colors will not appear in print or online, and are for proofing and coding
purposes only. The accuracy of given name and surname designations is important to ensure
proper indexing on jop.ascopubs.org and PubMed.

Q:5 AUTHOR: Please confirm or correct “usually 80%...”.

Q:6 AUTHOR: Do the edits to the sentence beginning “We calculated 95% CIs of the ER event
rate…” preserve your intent?

Q:7 AUTHOR: Please verify that all contribution information is correct for each author.

Q:8 AUTHOR: Please verify conflicts of interest information is complete and accurate as of acceptance
date.

Q:9 AUTHOR: Please confirm that reference 8 is correct.

Q:10 AUTHOR: Please confirm or correct both uses of “payor” in this table.

AUTHOR QUERIES

AUTHOR PLEASE ANSWER ALL QUERIES

jop.ascopubs.org
Ron
Sticky Note
Yes. Table is correct RB


Ron
Sticky Note
Yes. Intent preserved in the edits. RB

Ron
Sticky Note
Confirmed. Date in tables correct. RB 

Ron
Sticky Note
Confirmed. Names properly identified. RB  

Ron
Sticky Note
Correct usually 80%. RB

Ron
Sticky Note
Yes. Edits preserve intent. RB 

Ron
Sticky Note
Corrections to Contributions:
Conception and design: Ronald Barkley, Mah-Jabeen Soobader, Jun Wang 
Collection and assembly of data: Ronald Barkley, Mah-Jabeen Soobader, Jun Wang
Data analysis and interpretation: Mah-Jabeen Soobader, Jun Wang 

RB

Ron
Sticky Note
Conflicts of interest information is complete, EXCEPT for one change: Sibel Blau employment is Northwest Medical Specialties. RB

Ron
Sticky Note
Confirmed. Reference 8 is correct. RB 

Ron
Sticky Note
Confirmed. Uses of "payors" in Table 3 is correct. RB


	Reducing Cancer Costs Through Symptom Management and Triage Pathways
	INTRODUCTION
	METHODS
	Study Participants and the ER Triage Program
	Identifying the Avoided ER Events
	Medicare Claims Validation of Avoidable ER Events
	Quantifying the Costs of ER and Hospitalization Avoidance
	Statistical Analysis

	RESULTS
	ER Events Avoided Through Triage Program
	Average ER and ER-Related Hospitalization Costs
	Estimation of Total Annual Avoided ER and ER-Related Hospitalization Savings

	DISCUSSION
	INTRODUCTIONHigh-value or value-based care refers to care that is high quality at a comparatively low total cost.1 One of t ...
	REFERENCES

	jopr1800082recap.pdf
	Reducing Cancer Costs Through Symptom Management and Triage Pathways




