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QUESTION ASKED: What is the concordance with ASCO and the American Society for Therapeutic
Radiology and Oncology Choosing Wisely (CW) measures and the cost associated with

nonconcordance?

SUMMARY ANSWER: Baseline concordance with selected CW measures ranged from 39% to
94%, with marked variability by cancer center. Nonconcordance was associated with higher total
Medicare costs for every measure.

WHAT WE DID: We conducted a retrospective analysis of Medicare claims data from 2012 to 2015
to examine concordance between care received and nine CW (six ASCO and three American Society
for Therapeutic Radiology and Oncology) recommendations, as well as the associated implications for
cost of care.

WHAT WE FOUND: Concordance varied by CW recommendation, ranging from 39% to 94%
across the University of Alabama at Birmingham Health System Cancer Community Network.
Significant variability was noted in concordance across centers for all CW recommendations, with
as much as an 89% difference in concordance rates between cancer centers. Nonconcordance was
associated with higher costs for every measure. If concordance were to increase to 95% for all
measures, we would estimate a $19 million difference in total cost of care per quarter.

CONFOUNDING FACTORS: Claims-based analysis is limited by the inability to discriminate
whether lack of concordance is the result of appropriate clinical indications or clinical trial
participation.

REAL-LIFE IMPLICATIONS: These results demonstrate ample room for reduction of low-value
care and corresponding costs associated with the CW recommendations. Because variability in
concordance was driven primarily by cancer centers, rather than by patient factors, continued
provider and patient education about these low-value services is needed to improve the value of

cancer care. pglojd
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Introduction
Patients, providers, and payers are striving to identify where value in cancer care can be
increased. As part of the Choosing Wisely (CW) campaign, ASCO and the American Society
for Therapeutic Radiology and Oncology have recommended against specific, yet
commonly performed, treatments and procedures.

Methods

We conducted a retrospective analysis of Medicare claims data to examine concordance
with CW recommendations across 12 cancer centers in the southeastern United States.
Variability for each measure was evaluated on the basis of patient characteristics and
site of care. Hierarchical linear modeling was used to examine differences in average costs
per patient by concordance status. Potential cost savings were estimated on the basis
of a potential 95% adherence rate and average cost difference.

Results

The analysis included 37,686 patients with cancer with Fee-for-Service Medicare
insurance. Concordance varied by CW recommendation from 39% to 94%. Patient
characteristics were similar for patients receiving concordant and nonconcordant care.
Significant variability was noted across centers for all recommendations, with as much
as an 89% difference. Nonconcordance was associated with higher costs for every
measure. If concordance were to increase to 95% for all measures, we would estimate a
$19 million difference in total cost of care per quarter.

Conclusion

These results demonstrate ample room for reduction of low-value care and corresponding
costs associated with the CW recommendations. Because variability in concordance
was driven primarily by site of care, rather than by patient factors, continued education
about these low-value services is needed to improve the value of cancer care.

ASSOCIATED CONTENT INTRODUCTION better health care, and lower cost can be
Appendix DO 10.1200/J0P2016. Because health care costs are rising at an achieved.” The American Board of Internal
015396 unsustainable rate,' patients, providers, and | Medicine’s Choosing Wisely (CW) cam-
payers are collectively striving to identify | paign aims to improve value by targeting

51%)/!/?& ;i?)ig/(eo;ig;i?;fz where value in cancer care can be increased | low-value services in medicine and thus

ascopubs.org/journal/jop on and how the triple aim of better health, increase quality of care while lowering cost.’
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These services include tests, procedures, and medications that
are routinely used despite lacking evidence of benefit. Both
ASCO and the American Society for Therapeutic Radiology
and Oncology (ASTRO) have recommended against specific,
yet commonly performed, practices.*®

The extent of adoption is different for each recommen-
dation, but early evidence is emerging that concordance with
these recommendations is overall suboptimal and that oppor-
tunities exist for improvement.” Certain patient and provider
factors may contribute to the observed variability in concor-
dance with specific CW recommendations. Previous research
has demonstrated that certain groups of patients are less
likely to receive guideline-concordant care for cancer, ie, they
are more likely to underuse medical services.* "' Data on factors
influencing overused, low-value medical services are limited.
Inappropriate imaging of early breast and prostate cancers was
driven primarily by regional differences rather than by patient
factors in one study, suggesting provider or system influence on
concordance with imaging recommendations."

Nonconcordance with CW recommendations may be
costly. Ramsey et al” reported that concordance with the
2012 ASCO top five CW recommendations was associ-
ated with substantial differences in cost of patient care. No
data are available on cost associated with concordance with
the ASTRO-supported recommendations and 2013 ASCO
recommendations.

The primary purpose of this study was to evaluate the
concordance with six ASCO and three ASTRO CW recom-
mendations in one cancer care network composed of 12 cancer
centers of varying size and practice structure across five states
in the southeastern United States. The second objective was to
identify the variability of guideline concordance across pa-
tient factors (age, race, and comorbid conditions) and across
the network’s institutions. Finally, we aimed to determine
whether the concordance with recommendations was asso-
ciated with lower total Medicare costs of care and to calculate
the potential savings associated with optimal concordance
levels (95%). Overall, our purpose was to identify oppor-
tunities for improving value within our network.

METHODS

Study Design and Data Source

We conducted a retrospective cohort study using data col-
lected from patients with cancer within the University of
Alabama at Birmingham (UAB) Health System Cancer
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Community Network (CCN) as part of a 2012 Center for
Medicare and Medicaid Innovation award. The CCN includes
the UAB Comprehensive Cancer Center and 11 cancer centers
located in five southeastern states (Alabama, Georgia, Florida,
Mississippi, and Tennessee).'”'* The CCN comprises aca-
demic medical centers and community cancer centers located
in geographically distinct regions, both rural and urban. The
practice structures vary among sites and include hospital-
based practices and affiliated traditional private practices.'*"*
As part of this Center for Medicare and Medicaid Innovation
project, a database was created to link clinical information
from local tumor registries with Medicare claims for inpatient,
outpatient, and hospice care. Claims data were provided by the
Centers for Medicare & Medicaid Services Chronic Condition
Data Warehouse. This study was approved by the institutional
review boards of UAB and affiliate sites.

Sample population

Our linked database contained patients with cancer, with
Medicare Fee-for-Service Parts A and B coverage, who received
care at an affiliated hospital between 2012 and 2015. Patients
were identified using each institution’s financial records merged
with their cancer registry data. Claims data were merged with
patient records, and beneficiaries without continuous en-
rollment and Health Maintenance Organization coverage
were excluded. Patients were categorized as having no, one,
or at least two comorbidities on the basis of Charlson
comorbidity weights using National Cancer Institute guide-
lines from the claims data. Each beneficiary’s score was de-
termined from all claims available between 2012 and 2015.

Defining guideline concordance

Criteria for guideline concordance were derived from ASCO
and ASTRO CW recommendations from 2012 and 2013.*°
For each guideline, the CCN database was used to identify
patients who were eligible for each CW guideline measure
between January 1, 2012 and December 31, 2015. Table 1 lists
the specific criteria used to define the population and con-
cordance with each measure.

Assessing Variability in Guideline Concordance

A dichotomous variable (yes v no) for receiving guideline-
concordant care was created for each of the nine CW guideline
measures. Concordance was assessed by calculating the per-
centage of patients with care concordant with guidelines for
each measure. The percentage of patients with concordant
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Table 1. Choosing Wisely Guideline Measures

Guideline Definition of Cost Calculation

Category Guideline No. Guideline Population Nonconcordance Timeframe

Imaging 1 Do not perform PET, CT, or ~ Men with stages O to |l Patients with PET, CT, or Three months before and
radionuclide bone scans in prostate cancer bone scan within 3-month  after diagnosis
the staging of early window before or after
prostate cancer at low risk diagnosis
for metastasis.

2 Do not perform PET, CT, or ~ Women with stages O to Il Patients with PET, CT, or Three months before and
radionuclide bone scans in breast cancer bone scan within 3-month  after diagnosis
the staging of early breast window before or after
cancer at low risk for diagnosis
metastasis.
3 Do not perform surveillance  Women who have completed Patients with two or more Year after treatment

testing (biomarkers) or treatment of stages | to Il PET, CT, bone scans, or (or until death)
imaging (PET, CT, breastcancer(definedasat ~ tumor markers within 180
radionuclide bone scan) for least 6 months with no days post-treatment
asymptomatic individuals chemotherapy, radiation,
who have been treated for ~ mastectomy, or
breast cancer with curative lumpectomy)
intent.

Treatment 4 Do not use combination Patients with metastatic Patients with combination Course of chemotherapy,
chemotherapy (multiple breast cancer and claims chemotherapy* per quarter
drugs) instead of for chemotherapy at any
chemotherapy with one time after diagnosis

drug when treating an
individual for metastatic
breast cancer unless the
patient needs a rapid
response to relieve tumor-
related symptoms.

Supportive 5 Do not use white Patients on chemotherapy Patients with growth factor ~ Course of chemotherapy,
medications cell-stimulating factorsfor ~ regimens with low risk of (Neulasta or Neupogen) per quarter
primary prevention of neutropenic fevert within 2 weeks of first
febrile neutropenia for chemotherapy treatment

patients with < 20% risk of
this complication.

6 Do not give patients starting Patients on chemotherapy Patients with aprepitant or ~ Course of chemotherapy,
a chemotherapy regimen with low risk of nausea/ fosaprepitant within per quarter
that has a low or moderate ~ vomiting# 2 weeks of first
risk of causing nausea and chemotherapy treatment

vomiting an antiemetic

drug intended for use with
a regimen that has a high
risk of causing nausea and

vomiting.

Radiation 7 Do not routinely use Patients with bone At least 11 days of radiation ~Within quarter of
extended fractionation metastasis and radiation therapy radiation
schemes (> 10 fractions) therapy
for palliation of bone
metastasis.

(continued on following page)
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Table 1. Choosing Wisely Guideline Measures (continued)

Guideline Definition of Cost Calculation
Category Guideline No. Guideline Population Nonconcordance Timeframe
8 Do not initiate whole-breast Women with stages | to |l Long course of radiation First year from diagnosis

radiotherapy as a part of
breast-conservation
therapy in women 50 years
or older with early-stage
invasive breast cancer
without considering
shorter treatment
intervals.

9 Do not routinely use IMRT to  Women with stages | to Il
breast cancer,
lumpectomy, and radiation
therapy

deliver whole-breast
radiotherapy as part of
breast conservation
therapy.

breast cancer,
lumpectomy, and radiation
therapy

therapy (defined as = 21
days of treatment)

Patients with IMRT Within quarter of

radiation

Abbreviations: CT, computed tomography; IMRT, intensity-modulated radiotherapy; PET, positron emission tomography.

*Combination chemotherapy: use of two or more traditional chemotherapy agents, not including any targeted therapies.

tLow-risk regimens: gemcitabine plus cisplatin (bladder); docetaxel 100 (breast); FOLFOX—infusional fluorouracil, leucovorin, and oxaliplatin and FOLFIRI—
fluorouracil, leucovorin, and irinotecan (colon); gemcitabine plus cisplatin and cisplatin plus docetaxel (lung); pemetrexed (lung); cisplatin plus paclitaxel (ovarian);
R-CHOP—rituximab plus cyclophosphamide, doxorubicin, vincristine, and prednisone (lymphoma).

$Low-risk regimens: single-agent gemcitabine, paclitaxel, docetaxel, topotecan, cabazitaxel, fluorouracil, fludarabine, temsirolimus, etoposide, vinorelbine.

care within each measure was stratified by race (white v
other), age (63 to 74 years v = 75 years), Charlson
comorbidity category (0 v 1 v = 2), site size (small v large),
and site (12 sites within the UAB CCN)."? Patient age was
defined as age at the time of receipt of services associated
with the specific measure. The four sites with the greatest
number of patients with cancer (> 4,000) in the data set
were considered large sites, and the others were considered
small sites. In addition, because some of the CW guidelines
were not issued until 2013, we examined concordance over
the periods 2012 to 2013 and 2014 to 2015.

Estimating Costs

Costs of care were calculated using total amounts reim-
bursed by Medicare to providers. All medical care received
was included in the calculations, excluding Part D claims.
Total Medicare costs were calculated over different periods
depending on the CW recommendation (Table 1). Costs
were then stratified by concordance status (concordant v
nonconcordant) for each measure. We estimated the po-
tential cost savings if subjects received care concordant
with each measure guideline. We would not expect 100%
concordance for any measure, because there are always
exceptions to guidelines. We therefore estimated the best
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feasible adherence to be 95%. To calculate total projected
savings, we initially estimated the cost per quarter as if 95%
of patients within the study received concordant care and
5% received nonconcordant care. We then subtracted this
from the actual observed costs to estimate the projected
savings per quarter.

Statistical Analysis

Overall sample statistics for the UAB CCN population were
calculated using frequencies and percentages. To address the
primary aim, we estimated the overall concordance for each
CW guideline measure, as well as stratum-specific estimates
for site, race, age, and comorbidity category. All 12 UAB CCN
sites were assessed in the analyses; the highest and lowest
site-concordance percentages are shown to indicate range of
concordance. Between-strata differences in concordance were
assessed using x* and Fisher’s exact tests. To examine dif-
ferences between concordance status and average cost per
patient, we used hierarchical linear modeling to account for
the within-site correlation of observations. Different corre-
lation structures were examined and the optimum model fit
was assessed using the Akaike Information Criterion (lower
scores indicate better fit'®). All analyses were performed using
SAS version 9.4 (Cary, NC).

Copyright © 2016 by American Society of Clinical Oncology
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RESULTS
The UAB CCN database included 37,686 unique Medicare
patients, with a known cancer diagnosis date after 2008, who
received care between 2012 and 2015. Twenty percent of
patients were nonwhite, 43% were = 75 years old, and 48%
had two or more major comorbidities (Table 2). Thirty-three
percent of patients were treated within small sites.
Concordance varied by CW guideline measure (Table 3).
Overall, concordance was lowest for CW guideline measure 8,
with only 39% of women with stages I to II breast cancer
having received a short course of radiotherapy after lump-
ectomy. Concordance with CW guideline measure 1 was the
highest, with 94% of men with stages 0 to II prostate cancer
not receiving a positron emission tomography, computed to-
mography, or bone scan within 3 months before or after di-
agnosis. Concordance was similar for 2012 to 2013 and 2014
to 2015 (P = .1), with the exception of guidelines regarding
radiation for breast-conserving therapy (CW measures 8
and 9), which increased from 33.6% to 45.6% (P << .001)
and from 79.1% to 85.0% (P = .02), respectively.

Site Variability
Significant variability was noted in concordance rates across
sites for all CW guideline measures (Table 3). The highest

Table 2. University of Alabama at Birmingham Cancer
Community Network Study Sample Demographic Data
(N = 37,686)

Variable No. of Patients (%) P
Race <.001
White 30,019 (79.7)
Other 7,667 (20.3)
Age, years <.001
<75 21,388 (57.6)
=75 15,774 (42.5)
Charlson comorbidity category <.001
0 10,541 (30.2)
1 7,628 (21.8)
2 8,994 (25.7)
3 7,796 (22.3)
Cancer type <.001
Breast 6,675 (17.7)
Prostate 4,092 (10.9)
Other 26,919 (71.4)
Site <.001
Large 25,408 (67.4)
Small 12,278 (32.6)

Copyright © 2016 by American Society of Clinical Oncology

variability was for use of intensity-modulated radiother-
apy to deliver whole-breast radiotherapy as part of breast-
conservation therapy (CW measure 9), with sites ranging
from 6.7% to 96.2% concordance (P < .001). CW guideline
measure 4, the use of combination chemotherapy for met-
astatic breast cancer, showed the lowest variability across
sites (46.7% to 60.0%; P < .001), although overall concor-
dance was low. All sites had at least one measure in which
they were among the top performers and other measures
in which their concordance was low.

Patient Variability

Patient-level factors (race, age, and comorbidities) had
modest influence on CW concordance variability, partic-
ularly for medication-related measures. Compared with
patients 75 years or older, those 63 to 74 years old were less
likely to have treatment concordant with CW measures 3
to 6 and 8, ie, surveillance testing/imaging within 180 days
of breast cancer treatment, combination chemotherapy for
patients with metastatic breast cancer, patients with growth
factor prophylaxis (receipt of antiemetics within the first
2 weeks of chemotherapy treatment) or long course of ra-
diation therapy in women with early-stage breast cancer
(Table 3; all P < .05).

We also noted a significant difference in concordance with
CW measure 5, with younger adults and patients with fewer
comorbidities being more likely to receive nonconcordant
care, that is, to receive growth factor prophylaxis within the
first 2 weeks of chemotherapy treatment (P <.001). For CW
measure 1, which assesses the use of advanced imaging in
early-stage prostate cancer, patients with multiple comor-
bidities were more likely to receive nonconcordant care
(P =.03). Race had no statistically significant influence on
any measure.

Cost

Differences in the average total Medicare cost per patient
by concordance status varied within each CW guideline
measure (Fig 1). Overall, the average cost for patients
with nonconcordant treatment was higher than for patients
with concordant treatment for every measure. Significant
cost differences by concordance status were most often seen
for CW measures that include imaging (CW measures 1, 2,
and 3) and supportive medications (CW measures 5 and 6).
Cost differences by concordance status for radiation therapy
measures were significant only for CW measure 9, where costs
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FIG 1. Concordant versus nonconcordant average cost per patient.

were higher for women with stages I to III breast cancer re-
ceiving intensity-modulated radiotherapy versus other radia-
tion therapy after lumpectomy (P < .001). If concordance was
95% for all measures, we estimated that it would result in a
$19 million reduction in total cost of care per quarter.

DISCUSSION

In this cohort of older adults receiving cancer care from several
different cancer centers in the southeastern United States,
concordance with CW recommendations was suboptimal and
nonconcordance was associated with higher total costs of care
for every recommendation. Our findings support the notion
that these low-value practices, which do not improve pa-
tient outcomes, are common among both medical and radi-
ation oncologists, with concordance ranging from 39% to 94%
of patients receiving concordant care depending on the

7,12,16
measure.

Moreover, although a few patient factors were
associated with concordance, the considerable variation by
cancer center indicates that provider factors may be more
important. This study also indicates that there is potential
to enhance value by targeting concordance with CW rec-
ommendations, because we found that most of the mea-
sures we examined were associated with substantially higher
costs of care.

The CW measures were initially created to address the

rising cost of health care, while maintaining patient outcomes.

Copyright © 2016 by American Society of Clinical Oncology

Our study identified growth factor use among approximately
30% of patients, similar to previous reports.” However, our
study had lower rates of inappropriate imaging for prostate
(6.5%; CW 1) and breast cancer (11.2%; CW 2) than pre-
viously reported rates of 22% to 44%.”'> We also reported
lower rates of surveillance testing, with 28% of patients with
early-stage breast cancer having tumor markers or advanced
imaging compared with 53% reported by Ramsey et al.”

Differences may be secondary to regional practice patterns,
patient population, or insurance preauthorization. Our study
evaluated older patients living in the Deep South with primary
Medicare insurance, whereas Ramsey et al assessed younger
patients with Blue Cross insurance in the state of Washington.
Physicians may be more likely to order computed tomography
scans to evaluate for metastatic disease in younger patients with
breast cancer as a result of the perception that younger patients
areathigherrisk.'” In addition, differences in preauthorization
for advanced imaging may have influenced frequency of re-
ceipt of this service. Further exploration of driving forces behind
regional variation is needed.

To our knowledge, this is the first study on concordance
with ASTRO CW recommendations. Lower concordance
(36% to 80%) may be the result, in part, of the more recent
nature of these recommendations, which were published
in2014. This is supported by the improvement in concordance
we observed from 2012 to 2013 to 2014 to 2015 for two of

Volume 13 / Issue 1 / January 2017 - ascopubs.org/journal/jop el7
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the three measures. In addition, concordance was higher for
radiation oncology measures at the larger centers, which
included both academic cancer centers. This contrasts with
the medical oncology measures, for which the smaller practices
had performance similar to that of the larger sites. Thus, con-
cordance with these radiation oncology measures may im-
prove as knowledge of these guidelines is disseminated to
smaller, community practices.

Our findings are also consistent with results by Ramsey
etal” that showed marked differences in total costs for patients
who received care consistent with CW guidelines. The costs of
care we calculated included those for all of the care received
by patients. If there were savings associated with preventing
adverse effects of chemotherapy, for example, these would be
captured. However, our results clearly show that if there were
such savings, there were not enough to compensate for the
cost of the testing, medication, or procedure. The potential
cost reduction associated with a wide-scale adoption of CW
recommendations in our network could exceed $19 million;
thus, concordance with CW recommendations will be a likely
target for improving the value of our cancer care.

A common criticism of guidelines is that there are ex-
ceptions on thebasis of patient factors. Ouranalysis suggests
that patient factors are not the primary drivers of non-
concordance. The greatest source of variability in concor-
dance with CW recommendations was site of treatment.
For individual recommendations, the difference in concor-
dance rate between the lowest and highest performer was as
high as 89% (96% v 7%; CW measure 9). Even for recom-
mendations in which performance was overall excellent, such
asimaging at diagnosis, we observed a 26% difference between
the highest and lowest performers. It was noteworthy, how-
ever, that no site had high or low concordance with all CW
measures, suggesting that each site has both potential for
improvement and an opportunity to share best practices.

These results are important because they provide an ex-
ample ofhow claims data can be used to inform the transition to
value-based cancer care. The CCN participating sites are not
part of a large group practice; they share data, but do not
share ownership or institutional policies. Thus, these variable
practice structures are representative of different oncology
practices that could be found across the United States.
Networks, such as our CCN, allow institutions to partner
in data-driven quality improvement, and to have the op-
portunity to share best practices and collectively enhance
value within the region. We anticipate that these measures
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will be integrated into future pay-for-performance pro-
grams; thus assessment of policies and practices that en-
hance concordance are critical.

Low-value medical services, such as those evaluated
within this analysis, have implications for quality and cost
of care, but also the potential to lead to an inferior patient
experience and health outcomes. For example, consider the
case of a patient with breast cancer who comes to the clinic for
radiation once per day for 6 weeks rather than receiving the
shorter course. The shorter course is associated with fewer
toxicities and better ability to meet family needs.'® In
addition, these low-value procedures can cause harm. Low-
value imaging is associated with increased radiation, pa-
tient inconvenience, and the need for further imaging and
biopsies for findings that might never have become clin-
ically significant.'® Therefore, providing care concordant
with CW measures will likely lead to improving quality of
life and satisfaction with care.

This study has some limitations. Claims-based analysis is
often criticized for the inability to discriminate between when
lack of concordance is the result of appropriate clinical in-
dications or of patient and family preferences. However, given
that site of care is likely the major contributor to guideline
concordance rather than patient factors, systemic practice
patterns are influencing nonconcordance. We did not conduct
multivariable analysis to adjust for potential confounders, such
as psychosocial needs or personal financial resources. How-
ever, given the lack of association between patient factors and
concordance, adjusting for the available confounders would
not have explained the variation by site.

In addition, data on participation in clinical trials were not
available, which may have influenced concordance if protocols
included treatment or surveillance inconsistent with the CW
guidelines. This analysis also focuses exclusively on Medicare
patients in the southeastern United States; therefore, findings
may not be applicable for a younger population or patients in
other geographic regions. Additionally, this analysis considers
care received between 2012 and 2015. Given the recent press
associated with the CW campaign, concordance may have
improved over time as clinicians” awareness increased.

In conclusion, depending on the CW measure, as many as
60% of older adults with cancer may be receiving low-value
care. These results demonstrate ample room for improve-
ment in clinical practice and reduction in costs of care.
Because variability in concordance was driven primarily
by site of care, rather than by patient factors, continued

Copyright © 2016 by American Society of Clinical Oncology
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education about these recommendations is needed to im-
prove the value of cancer care and to transition to value-
based cancer care.
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