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Abstract
Background: Care bundling is an emerging health financing innovation to change 
the incentives of care, intended to improve quality of care and promote better 
resource use. In 2016, Medicare outlined a proposal for changing Medicare 
reimbursement for outpatient drugs through pre-determined care bundles. To 
gauge the potential for care bundling, we examine one of the first comprehensive 
efforts, the Oncology Care Model (OCM). This paper shows that the oncology care 
bundles likely used by OCM have large variation in cost per patient across the 
United States. 

Methods: For this analysis, we utilized five years (2010-2014) of the Medicare 5% 
limited data set (LDS) of fee for service claims. All seven claims segments were 
used in the analysis including: physician/carrier Part B, durable medical equipment, 
outpatient hospital, inpatient, skilled nursing facility, home health, and hospice. 
The 5% LDS sample of Medicare beneficiaries used to identify patients with cancer 
bundles totaled 17,143 in 2014. An approximate national estimate would be 20 
times 17,143, yielding 342,860 beneficiaries. 

Results: Our analysis of Medicare claims for the three most expensive bundles 
(lung cancer, prostate cancer and lymphoma) from 2010 to 2014 shows over 
a 400% difference in per capita bundle reimbursement between US states. 
Furthermore, we found that the mix of reimbursements within all bundles of fee 
for service claim types varies meaningfully. Finally, we show that the rank order of 
most expensive cancers to treat at a patient level is not correlated with the most 
expensive cancers at a societal level. 

Conclusions: There is substantial geographic variation in per capita cancer costs 
that is not consistent for the top 3 cancer bundles. Therefore, policy-making 
based on system-wide geography will likely not produce a consistent solution. As 
a result, policy formulation will be challenging when patient cost management is 
a goal, especially in a healthcare sector where innovation is likely to move faster 
than robust and thoughtful cost containment strategies. 
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Introduction
Care bundling is an emerging health financing innovation to 
change the incentives of care, intended to improve quality 
of care and promote better resource use. In 2016, Medicare 
outlined a proposal for changing Medicare reimbursement 
for outpatient drugs through pre-determined care bundles. To 
gauge the potential for care bundling, we examine one of the first 
comprehensive efforts, the Oncology Care Model (OCM). This 
paper shows that oncology care bundles likely used by the OCM 

have large variation in cost per patient across the United States. 
As shown in Figure 1, our analysis of Medicare claims for the 
three most expensive bundles (lung cancer, prostate cancer and 
lymphoma) from 2010 to 2014 show over a 400% difference in per 
capita bundle reimbursement between US states. Furthermore, 
we found the mix of reimbursements within all bundles of fee for 
service claim types varies meaningfully. 

While the OCM certainly fits the spirit and intent of the Affordable 
Care Act’s (ACA) drive for care system innovation through the 
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Center for Medicare and Medicaid Innovation (CMMI) [1], 
concerns regarding the program have been stated. Blasé, Polite 
and Harold Miller of the University of Chicago criticized OCM, 
claiming that the $160 beneficiary-per-month payments are 
insufficient to generate adequate return on savings. Furthermore, 
they feel the 6-month bundle window could create perverse 
incentives, leading to worse care for the patient [2]. Of greatest 
concern is the incentive for an oncologist to delay a portion of 
a patient's treatment in the first 6-month episode to create a 
second 6-month episode with additional monthly payments.

This study examines the Medicare fee for service reimbursements 
associated with proposed Part B oncology drug bundles to 
highlight major patient-level cost differences prior to the 
implementation of the new payment method. 

Background on Medicare Oncology 
Bundles 
In the United States, more than 1.6 million people are diagnosed 
with cancer each year, with many of those diagnosed covered 
by Medicare [3]. To address the prevalence of cancer and the 
challenges it presents within the Medicare program, CMS 
proposed the OCM as a multi-payer model focused on providing 
higher quality, more coordinated oncology care. According 
to CMS, physician practices under the OCM will enter into 
payment arrangements that include financial and performance 
accountability for episodes of care surrounding chemotherapy 
administration to cancer patients. OCM is a five-year model 
beginning on July 1, 2016 and concluding on June 30, 2021. 
The authority for the program is Section 3021 of the Affordable 
Care Act (ACA) [4]. Over the five-year period [5], OCM costs are 
estimated at $6 billion for the cancer care of 155,000 patients, 
with estimated savings of $24.7 billion [6].

The OCM engages multiple payers and care systems. Participating 
physicians and hospitals can earn $160 per patient, per month, 
for each month in a 6-month bundle, beginning at the initiation 
of chemotherapy treatment [7]. To track quality, practices must 
use an Electronic Health Record (EHR) approved by the HHS 
Office of the National Coordinator [8]. They must also coordinate 
care through a care management plan outlined by the Institute of 
Medicine [9]. To receive payments, practices must show a lower 
spending per treatment episode when compared to benchmark 
standards [10]. This benchmark will compare expenditures to 
"a historical baseline period trended forward to the current 
performance period" [11]. Analysis similar to what’s presented 
here may be performed to create the baseline. 

Study Data and Methods
Study sample
For this analysis, we utilized five years (2010-2014) of the 
Medicare 5% limited data set (LDS) of fee for service claims.  
All seven claims segments were used in the analysis including: 
physician/carrier Part B, durable medical equipment, outpatient 
hospital, inpatient, skilled nursing facility, home health, and 
hospice. The 5% LDS sample of Medicare beneficiaries used to 
identify patients with cancer bundles totaled 17,143 in 2014. 
An approximate national estimate would be 20 times 17,143, 
yielding 342,860 beneficiaries. The population peaked in 2011, 
at 20,576, with reductions in later years potentially attributable 
to more Medicare beneficiaries opting for Medicare Advantage 
plans.

Oncology bundle creation
We developed Oncology Part B Bundles (ONCB) based on cancers 
identified by CMS for policy development. To create these from 
Medicare fee for service claims data, we executed six steps. First, 
we identified only Medicare seniors with both Part A and Part 
B coverage for the entire year and with no experience in the 
Medicare Advantage program during the calendar year examined. 
Second, we identified the start of the care bundle in the 1st half of 

Figure 1 Which States have the highest treatment costs for top 3 
cancer bundles?
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within a state, and this could lead to differences in expenditures 
for various cancers [13].

In Figure 2, we display a ranked list of the most expensive cancers 
at the per capita level in 2014, showing the most expensive 
cancer is Monocytic Leukemia with an unspecified site, averaging 
$97,820 nationally. The most expensive cancer (Figure 1), 
lung cancer, is ranked 37 out of the 57 oncology bundles we 
examined, with an average total reimbursement of $26,440. 
Prostate cancer, number two in expenditures nationally, ranked 
near the bottom of the list at number 55, with $8,361 per capita 
expenditures. 

Total cost for the oncology bundles includes seven different 
claim type reimbursements. In Figure 3, we display the five-year 
average cost trend for the bundles with stacked claim types. 
From 2010 to 2011, the total average cost of bundles increased 
significantly, from just over $13,000 to nearly $18,000. From 2011 
on, there was no year-over-year change larger than $1,000. In 
every year, the largest share of expenditures was physician Part 
B costs. Outpatient hospital and inpatient (Part A) were the next 
largest expenditure categories of oncology bundles. Part B drug 
expenditures are paid under either the physician or outpatient 
hospital claim types. The remaining four claim types, DME, home 
health, SNF and hospice, constitute a very small share of oncology 
bundle costs across all 5 years.

While Figure 3 suggests stable shares of claim types across five 
years, there is considerable heterogeneity between the cost 
share for each of the 57 bundles, as shown in Figure 4. For 
example, the top three most costly cancers at the Medicare 
program level carry large share differences in Part B physician 
expenditures. Lung cancer, prostate cancer and lymphoma 
have Part B physician bundle cost shares of 72.6%, 58.2% and 

a calendar year, requiring a beneficiary to have a qualifying cancer 
diagnosis and health care procedure code (HCPC) indicating the 
start of cancer treatment. Third, we built a six-month episode of 
care window per patient, summarizing claims reimbursed for all 
claims segments and constructing utilization measures including 
inpatient days and emergency room visits. Fourth, for patients 
with multiple cancers, we utilized the cancer type tie-breaking 
logic outlined by the Research Triangle Institute’s approach in the 
funded CMS contract. Fifth, we created a patient-year specific 
summary of utilization and cost by ONCB. We also included 
patient geography identifiers for state-specific analysis and flags 
to identify beneficiaries who died during the ONCB. Finally, we 
applied the same logic across five years of data to from 2010 to 
2014.

Findings
To examine the most expensive cancer bundles, we focused on 
the top 3 in terms of total Medicare fee for service expenditures 
cumulatively, from 2010 to 2014. 

In Figure 1, we present the geographic variation in the per capita 
cost for these cancer bundles: lung cancer, prostate cancer and 
lymphoma. One clear observation, as we compare the three-
bundle specific national maps, is there is no consistent pattern 
in terms of the highest or lowest expense across all three 
cancers [12]. For example, Wyoming is the state with the highest 
expenditures for lung cancer, but Wyoming’s costs for prostate 
cancer and lymphoma are among the lowest.  Additionally, we 
observed a wide gap between highest and lowest expenditures 
per person with high/low ratios of 4.8 for lung cancer, 2.7 for 
prostate cancer and 3.5 for lymphoma. Past research suggests 
there can be significant variation in treatment rates and 
adherence to treatment guidelines by tumor type across regions 

  

Cancer Type Rank Mean Cost Mean Cost
Monocytic Leukemia, unspecified 1 $97,280
Chronic myelomonocytic leukemia 2 $86,389
Malignant neoplasm of upper limb 3 $83,412
Acute panmyelosis with myelofibrosi 4 $53,678
Other specified leukemias 5 $48,839
Malignant Melanoma 6 $48,196
Myeloid leukemia, unspecified 7 $41,689
CNS Tumor 8 $39,049
Other lymphoid leukemia 9 $38,092
Malignant neoplasm of other specifi 10 $37,624
Lymphoid Leukemia, unspecified 11 $36,630
Leukemia, unspecified 12 $36,307
Malignant neoplasm of abdomen 13 $35,655
MDS 14 $34,433
Other myeloid leukemia 15 $34,388
Malignant neoplasm of pelvis 16 $33,062
Other monocytic leukemia 17 $32,782
Multiple Myeloma 18 $32,216
Malignant neoplasm of heart, medias 19 $31,897
Chronic leukemia of unspecified cel 20 $31,872
Malignant neoplasm without specific 21 $31,217
Carcinoma in situ of middle ear and 22 $29,844
Chronic Leukemia 23 $29,367
Malignant neoplasm of bone and arti 24 $29,253
Intestinal Cancer 25 $29,120

Cancer Type Rank Mean Cost Mean Cost
Malignant neoplasm of other and ill 26 $28,862
Malignant neoplasm of thorax 27 $28,753
Lymphoma 28 $28,599
Head and Neck Cancer 29 $28,133
Malignant neoplasm of penis, other, 30 $27,808
Carcinoma in situ of breast 31 $27,614
Liver Cancer 32 $26,652
Lung Cancer 33 $26,440
Other and unspecified malignant neo 34 $25,949
Gastro/Esophageal Cancer 35 $25,845
Pancreatic Cancer 36 $24,683
Acute Leukemia 37 $24,652
Merkel cell carcinoma 38 $24,207
Malignant neoplasm of retroperitone 39 $23,893
Kidney Cancer 40 $23,816
Malignant neoplasm of peripheral ne 41 $23,691
Malignant neoplasm of lower limb 42 $23,323
Ovarian Cancer 43 $22,237
Breast Cancer 44 $21,959
Anal Cancer 45 $19,872
Malignant neoplasm of thymus 46 $19,858
Malignant neoplasm of other and uns 47 $18,456
Kaposi's sarcoma 48 $17,055
Malignant neoplasm of testis 49 $16,942
Endocrine Tumor 50 $16,651
Female GU Cancer other than Ovary 51 $16,182
Carcinoma in situ of skin 52 $10,466
Juvenile myelomonocytic leukemia 53 $10,331
Carcinoma in situ of other and unsp 54 $8,744
Prostate Cancer 55 $8,361
Bladder Cancer 56 $6,698
Carcinoma in situ of cervix uteri 57 $1,629

Figure 2 Most expensive per person cancers to treat (2014).
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Figure 3 Medicare fee for service per capita cost across claims types in 
oncology care bundles 2010 to 2014.

Part B % Part B % Part B %
Cancer Type Physician DME Outpatient Total $$
Malignant neoplasm of upper limb 95.9% 0.1% 2.8% $111,436
Acute panmyelosis with myelofibrosi 94.0% 0.0% 0.6% $91,953
Myeloid leukemia, unspecified 42.2% 0.6% 19.5% $65,220
Malignant Melanoma 92.4% 0.2% 4.5% $64,756
Other specified leukemias 67.4% 0.5% 15.2% $58,678
Lymphoid Leukemia, unspecified 94.3% 0.7% 0.9% $51,483
Malignant neoplasm of penis, other, 53.0% 1.5% 28.2% $49,944
Malignant neoplasm of other specifi 77.4% 1.8% 5.1% $45,410
Leukemia, unspecified 84.9% 0.1% 5.5% $42,168
CNS Tumor 79.5% 4.0% 8.9% $41,258
Malignant neoplasm of lower limb 81.2% 0.0% 5.5% $35,738
MDS 75.8% 0.5% 10.4% $33,900
Malignant neoplasm of heart, medias 67.9% 0.8% 13.1% $33,483
Multiple Myeloma 81.5% 0.5% 8.3% $33,034
Chronic leukemia of unspecified cel 93.0% 0.6% 4.8% $32,546
Malignant neoplasm of abdomen 59.7% 3.1% 19.3% $32,109
Lymphoma 85.4% 0.8% 6.9% $31,745
Chronic Leukemia 88.9% 0.2% 5.3% $30,837
Carcinoma in situ of breast 82.1% 0.5% 13.5% $30,795
Malignant neoplasm of testis 38.5% 0.0% 9.2% $30,553
Malignant neoplasm of thorax 63.8% 1.8% 16.6% $30,493
Malignant neoplasm without specific 63.0% 2.1% 16.3% $29,770
Malignant neoplasm of bone and arti 73.3% 2.0% 10.7% $29,426  

Part B % Part B % Part B %
Cancer Type Physician DME Outpatient Total $$
Other and unspecified malignant neo 81.0% 1.0% 10.5% $28,189
Intestinal Cancer 66.4% 5.7% 17.5% $28,131
Kaposi's sarcoma 85.6% 0.8% 2.6% $28,024
Lung Cancer 72.6% 1.0% 13.7% $27,521
Head and Neck Cancer 63.1% 1.8% 21.9% $26,750
Acute Leukemia 56.3% 2.0% 23.3% $26,536
Pancreatic Cancer 59.8% 2.5% 17.9% $26,155
Malignant neoplasm of retroperitone 72.6% 2.6% 10.1% $26,112
Malignant neoplasm of other and ill 52.2% 1.8% 31.9% $25,993
Gastro/Esophageal Cancer 51.1% 5.5% 22.0% $25,371
Kidney Cancer 77.4% 1.6% 8.4% $25,335
Ovarian Cancer 74.2% 1.3% 9.4% $24,929
Breast Cancer 81.2% 1.7% 11.1% $24,378
Liver Cancer 49.8% 4.6% 29.1% $24,247
Other lymphoid leukemia 84.6% 0.0% 9.2% $23,971
Merkel cell carcinoma 67.7% 3.0% 22.2% $23,502
Malignant neoplasm of peripheral ne 56.2% 0.7% 26.4% $22,877
Anal Cancer 52.6% 1.9% 30.8% $22,366
Endocrine Tumor 63.9% 1.4% 17.0% $18,024
Female GU Cancer other than Ovary 60.7% 0.8% 26.2% $17,368
Other monocytic leukemia 54.6% 0.0% 45.4% $17,245
Malignant neoplasm of thymus 66.5% 3.1% 13.8% $14,662
Malignant neoplasm of other and uns 71.8% 0.3% 25.2% $13,076
Carcinoma in situ of skin 73.4% 0.3% 26.3% $12,909
Carcinoma in situ of other and unsp 54.9% 1.3% 21.9% $9,660
Malignant neoplasm of pelvis 79.0% 13.4% 7.6% $8,172
Prostate Cancer 58.2% 1.5% 23.5% $8,093
Bladder Cancer 55.2% 1.6% 23.0% $5,689
Other myeloid leukemia 100.0% 0.0% 0.0% $2,261

 
Figure 4 Variation in Part B Share in oncology care bundles.
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85.4% respectively and, overall, there are substantial differences 
in the share of Part B physician expense, ranging from 100% 
(Other Myeloid Leukemia) to 38% (Malignant Neoplasm of the 
Testis). Likewise, there are major cost share differences in Part 
B Outpatient hospital expenditures. The largest share of Part B 
Outpatient cost is for Other Monocytic Leukemia at 45.4% and 
the smallest non-zero shares are for Acute Panmyelosis with 
Myelofibrosis and Lymphoid Leukemia-unspecified, with less 
than 1%. 

Discussion
While cancer is a very health resource-intense illness, we found 
little inpatient spend in episodes. This made our work challenging 
when looking at quality of care metrics such as re-admissions. 
We observed very few deaths in an inpatient setting as well, 
which would make sense, given that many cancers are not 
massive acute care events and end of life may be facilitated at an 
alternative site such as a hospice. Interestingly, we did not find 
substantial cost in hospice programs within the care bundles. 
Likewise, relative expenditures for DME and home health were 
low. Overwhelmingly, physician Part B data was the greatest cost 
component of oncology bundles. 

This analysis has several limitations. First, we cannot draw 
conclusions about drug efficacy because we didn’t measure it. 
Second, we are unable to comment on what is the appropriate 
combination of Part B services, ranging from MRIs, to OBGYN 
visits to radiation and chemotherapy, inside a bundle that would 
reduce variation as well as make care more efficient or effective. 
Despite these concerns, this work provides a starting point for 
additional analysis looking at cancer staging and subsequent 
engagement of a clinical advisory committee to look at potentially 
omitted clinical variables. 

From the baseline statistics presented here, policy makers can 
gauge if success is due to better care or whether it is merely 
a reflection of improperly set benchmarks due to significant 
omitted variables in the payment model. Further clinical review 
is needed to determine the viability of the methodology, and 
whether real savings will result. 

Conclusion
In summary, there is substantial geographic variation in per capita 
cancer costs that is not consistent for the top 3 cancer bundles. 

Thus, prioritizing based on system-wide geography will likely not 
produce a consistent solution. As a result, policy formulation will 
be challenging when patient cost management is a goal, especially 
in a healthcare sector where innovation is likely to move faster 
than robust and thoughtful cost containment strategies. Tackling 
reduction and management of oncology cost bundles will be a 
challenge and warrants additional analysis as the OCM policy 
progresses. One expansion of this study would be to broaden 
the analysis to include Medicare Advantage claims data from all 
payer national claims databases that are also Medicare national 
Qualified Entities (such as the Health Care Cost Institute of Fair 
Health) to see if the same patterns of care are observable in both 
the fee for service and Medicare managed care populations. This 
expanded policy analysis will be valuable if entitlement reform 
becomes a policy priority for a future Congress. 
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