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Abstract
Purpose: With rising health care costs in the United States,
clearly defined end-of-life (EOL) cancer costs are needed to
help health administrators proactively manage this important
care. Our objective was to examine EOL health care resource
costs among oncology patients in a US commercial insurance
population.

Methods: A retrospective claims database affiliated with Op-
tumInsight was analyzed. Included patients had: a medical claim
with cancer diagnosis between July 1, 2002, and December 31,
2009; death on or before December 31, 2009; continuous en-
rollment with medical/pharmacy benefits from diagnosis until
death; � 180 follow-up days; and active cancer in the last 6
months before death (MBD). Death was captured from facility
discharge codes or Social Security Administration death files.
Costs were determined by summing paid amounts on all ser-
vices utilized within the last 6 MBD: cancer-related inpatient (IP)

stays, cancer- related hospice care, and cancer-related outpa-
tient (OP) services (ie, chemotherapy, erythropoiesis-stimulating
agents, granulocyte colony-stimulating factors, radiation, can-
cer-related office or emergency room visits, cancer-related hos-
pital OP procedures, and other services with cancer diagnosis).

Results: A total of 28,530 patients met inclusion criteria. Mean
total cancer-related costs in the last 6 MBD were $74,212 (stan-
dard deviation, $112,740), comprising IP costs of $40,702
(55%), OP costs of $30,254 (41%), and hospice costs of $3,256
(4%). OP costs decreased from $6,021 in the sixth MBD to
$2,238 in the last MBD, whereas IP care costs increased from
$1,785 to $20,559. Hospice utilization increased from 0.7% in
the sixth MBD to 35.6% in the last MBD.

Conclusion: Oncology costs increase in the last 6 MBD
largely because of increased IP costs, whereas OP costs
decrease.

Introduction
Cancer in the United States has been identified as the second
most costly medical condition after heart disease.1 As a result of
the dramatic increase in cost and extent of care,2,3 annual direct
cancer costs are projected to rise from $104 billion in 20064

to � $173 billion in 2020 and beyond.5 Total cancer-related
costs vary by tumor type and stage at diagnosis,6,7 with the
highest costs incurred in the last year of life.8 Oncology treat-
ment and care have been rapidly changing over the past two
decades, and this study characterizes which services the current
cancer care dollar is being spent on immediately before patient
death.

Medicare studies using data from the 1970s and 1980s7,9

demonstrated that cancer end-of-life (EOL) costs are burden-
some because the 5% to 6% of beneficiaries who died each year
consumed 27% to 30% of the annual Medicare payments
(mean cost, $13,316 per beneficiary death per year).7 Most of
these costs were the result of life-sustaining care, with 78% of
costs accrued from acute care in the final 30 days of life.9 Carl-
son et al10 found that patients who disenrolled from hospice
were more likely to be hospitalized, admitted to the emergency
room (ER) or intensive care unit, and die in the hospital com-
pared with patients who remained enrolled in hospice until
death; significantly higher ($124 per day more; P � .01) Medi-
care expenditures were found for the hospice disenrollees.

Costs of EOL cancer care in the United States have been well
defined in the Medicare population, although with relatively

older historical data. These costs have been found to be sub-
stantial and to vary by tumor type, site of malignancy and
metastasis, phase of care, stage at diagnosis, and survival. Little
research on EOL cancer care costs has been conducted in the
commercially insured population. This study examines EOL
costs and related health care resource utilization among a com-
mercially insured oncology patient population who died be-
tween July 1, 2002, and December 31, 2009. The analysis of
cost was completed from the perspective of the payers (ie, the
patient and the health plan).

Methods

Data Sources
Medical and pharmacy claims and enrollment information
from the Life Sciences Research Database, a large, geographi-
cally diverse, proprietary research database affiliated with Op-
tumInsight, were accessed for this study. The study data were
de-identified and accessed in accordance with the Health Insur-
ance Portability and Accountability Act of 1996,11 and there-
fore, institutional review board or privacy board approval was
not required.

Medical claims, sourced from industry-standard forms (eg,
UB-92 and HCFA1500), were collected from all available
health care sites for all types of provided services; they included:
multiple diagnosis codes recorded with the International Clas-
sification of Diseases, Ninth Revision, Clinical Modification
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(ICD-9-CM), procedures recorded with ICD-9-CM procedure
codes, Current Procedural Terminology codes, or Healthcare
Common Procedure Coding System codes; site of service codes;
paid amounts; and other information.

Claims for pharmacy services were submitted electronically
by various pharmacies. The pharmacy claims history is a profile
of all outpatient prescription pharmacy services provided and
covered by a health plan, including: drug name, dosage form,
drug strength, fill date, number of days of supply, and paid
amounts.

Date of death was obtained from the Social Security Admin-
istration master death file or facility discharge codes and linked
to claims data based on a patient’s social security number,
name, and birth date. To ensure that data remained de-identi-
fied, only date of death without any other personal identifiable
information was retained in this study.

Study Patient Identification
Patients were considered for inclusion if they had a medical
claim with a cancer diagnosis between July 1, 2002, and De-
cember 31, 2009. The index date was defined as the service date
from the first medical claim with a cancer diagnosis during this
period. All patients were required to have non–rule-out cancer,
defined as � two separate medical claims with a cancer diagno-
sis, with service dates � 42 days apart. Cancer diagnosis codes
could occur in either a primary or secondary position on the
claim and included ICD-9 codes: 140.xx to 172.xx, 174.xx to
209.xx, 230.xx to 231.xx, 233.xx to 234.xx, and 238.7x. Alter-
natively, if a second claim with a cancer diagnosis was not
identified, patients were considered to have non–rule-out can-
cer if there was evidence in the medical claim that they were
receiving chemotherapy, radiation, or cancer-related surgery.

In addition to the requirements for identification of a ma-
lignancy, study patients had to have evidence of death on or
before December 31, 2009, continuous enrollment with both
medical and pharmacy benefits from the index date until the
date of death, at least 180 days of follow-up from index cancer
diagnosis before death, and evidence of non–rule-out cancer
during the last 6 months of life. Female patients with diagnosis
codes for prostate cancer and men with diagnosis codes for
breast, uterine, ovarian, or cervical cancer were excluded.

Study Measures

Outcomes. All cost measures were computed as the combined
health plan– and patient-paid amounts for each claim and were
adjusted for inflation to 2009 US dollars by the medical com-
ponent of the Consumer Price Index. The cost of cancer-related
services comprised: medical and surgical acute cancer-related
inpatient stays, cancer-related hospice care (inpatient or outpa-
tient), outpatient chemotherapy, supportive care, cancer-re-
lated office or ER visits, cancer-related hospital outpatient
procedures, and other services with a diagnosis of cancer. Can-
cer-related inpatient stays were defined as all inpatient stays
with a cancer diagnosis or administration of chemotherapy and
supportive care or radiation therapy at some time during the

hospitalization. Supportive care was defined as the use of eryth-
ropoiesis-stimulating agents (ESAs) and/or granulocyte colony-
stimulating factors (G-CSFs). Office visits, ER visits, outpatient
services, hospice care, and other services were considered cancer
related if a cancer diagnosis appeared in the primary or second-
ary position of the claim. Outpatient chemotherapy, supportive
care, cancer-related office or ER visits, cancer-related hospital
outpatient procedures, and other services with a diagnosis of
cancer were further combined and categorized as cancer-related
outpatient services.

The cost of cancer-related services (including subcategories)
was identified during each of the last 6 months before death
(MBD). One month was defined as 30 days. Costs for each
month were mutually exclusive, and as such, the cost of inpa-
tient stays that spanned � 2 months was attributed to the
month in which the patient was discharged from the facility.

Demographic and clinical characteristics. The type of malig-
nancy on the index date was identified from diagnosis codes
(excluding diagnoses on laboratory and radiology claims). Ma-
lignancy types included: lung (162.xx, 231.2x); breast (174.xx,
175.xx, 233.0x); colorectal (153.xx, 154.xx, 230.3x, 230.4x);
prostate (185.xx, 233.4x); uterine, cervical, and ovarian
(179.xx, 180.xx, 182.xx, 183.xx, 233.1x, 233. 2x); lymphoma
(200.xx to 202.xx); leukemia (204.xx to 208.xx); bladder
(188.xx, 233.7x); and other (all other cancer codes not classified
here). Patients with evidence of more than one type of malig-
nancy on the index date were categorized into only one group
by first choosing the malignancy type that was not recorded as
other. If there were multiple malignancy types that were not
recorded as other, the one in the highest position on the medical
claim was used. Patients were further categorized as having
either a hematologic malignancy (lymphoma or leukemia) or
solid tumor (lung, breast, colorectal, prostate, uterine, cervical,
ovarian, or bladder cancer). Patients classified as having an
other malignancy type included those with all other tumors not
specified here.

Metastatic sites were identified from diagnosis codes for pa-
tients with evidence of metastases during the follow-up period.
Five mutually exclusive groupings were created: brain metasta-
ses: all patients with brain metastases (198.3x to 198.4x) with or
without evidence of other metastasis; liver metastases: no evi-
dence of brain but with liver metastases (197.7x); lung metas-
tases: no evidence of brain or liver but with lung metastases
(197.0x to 197.3x); bone metastases: no evidence of brain, liver,
or lung but with bone metastases (198.5x); and other metasta-
ses: no evidence of brain, liver, lung, or bone but with other
metastases (196.xx to 198.xx excluding brain, liver, lung, and
bone metastases).

Statistical Analyses
Means, standard deviations (SDs), and medians, were calcu-
lated for continuous variables, and frequencies and percentages
were calculated for categorical variables. The analysis of cost
over time was conducted by examining costs in each of the last
6 MBD.
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Costs for patients who did not have at least 6 months of data
before death were also examined before exclusion from analysis.
These comprised patients who either died within 6 months of
index diagnosis or those who died within 6 months of health
plan enrollment. Mean total costs in the last 6 months were
slightly lower ($65,302) in this subsample compared with pa-
tients who met all inclusion criteria ($74,212). However, be-
cause patients had � 6 months of data, the cost per month was
greater. Also, the distribution of costs was similar to that found
in our study sample; therefore, detailed costs among patients in
this subsample are not included.

Results

Sample Identification
There were a total of 912,712 patients with cancer who had
medical claims between July 1, 2002, and December 31, 2009.
After applying inclusion and exclusion criteria, the final sample
consisted of 28,530 patients. Mean age was 61.5 years (SD,
13.3), and 54.3% were male (Table 1). Without considering
the other classification, the most frequent individual type of
malignancy was lung cancer (n � 5,115; 17.9%), followed by
breast (n � 3,491; 12.2%) and colorectal cancers (n � 2,623;
9.2%). There were 2,581 patients (9.0%) with a hematologic
malignancy, 15,736 patients (55.2%) with a solid tumor, and
10,213 patients (35.8%) with an other tumor type. Just less
than one quarter of patients (n � 6,431; 22.5%) did not have
evidence of metastasis.

Outcomes

Cancer-related health care costs. Patients incurred a mean of
$74,212 (SD, $112,740) in cancer-related expenses during
the 6 MBD, with the majority attributed to acute inpatient
care ($40,702; 55%; SD, $98,478) followed by outpatient
services ($30,254; 41%; SD, $38,881) and lastly hospice
($3,256; 4%; SD, $10,570). The mean cost of acute inpa-
tient care increased steadily from $1,785 (SD, $8,823) in the
sixth MBD to $6,356 (SD, $27,683) in the second MBD
and then rose sharply to $20,559 (SD, $73,714) in the last
MBD (Fig 1A). Hospice care followed a similar pattern, with
low costs in the sixth MBD ($28; SD, $619) and a sharp rise
in the last MBD ($2,464; SD, $8,518). Conversely, the
mean cost of outpatient services exhibited a decreasing trend
from $6,021 (SD, $10,524) in the sixth MBD to $2,238
(SD, $5,947) in the last MBD (Fig 1B).

Outpatient service costs in the last six MBD by cost category
were: chemotherapy ($7,594; 25%), ESAs ($1,579; 5%), G-
CSFs ($1,149; 5%), radiation ($3,709; 12%), emergency room
($507; 2%), office visits ($4,040; 13%), hospital outpatient
procedures ($10,123; 33%), and other services ($1,549; 5%).
Hospital outpatient procedures, chemotherapy, ESA, and G-
CSF costs all decreased from the sixth MBD to the last MDB
(Fig 1B). Chemotherapy and supportive care comprised a low
percentage of the total cost of EOL care; chemotherapy ac-
counted for only 10% of total cost, with ESAs at 2% and G-
CSFs at 1.5%.

Table 1. Demographic and Clinical Characteristics by Malignancy Type

Characteristic

Total

(N � 28,530)

Lung

(n � 5,115)

Breast*

(n � 3,491)

Colorectal

(n � 2,623)

Prostate

(n � 2,225)

Uterine,

Cervical, or

Ovarian

(n � 1,496)

Lymphoma

(n � 1,459)

Leukemia

(n � 1,122)

Bladder

(n � 786)

Other

(n � 10,213)

No. % No. % No. % No. % No. % No. % No. % No. % No. % No. %

Age, years

(continuous)

Mean 61.50 62.47 58.64 61.28 73.83 58.14 60.85 58.70 69.08 59.69

SD 13.31 10.35 12.39 12.41 10.19 11.88 15.15 18.35 11.49 13.40

Sex

Male 15,499 54.33 2,926 57.20 0 0.00 1,598 60.92 2,225 100.0 0 0.00 941 64.50 714 63.64 622 79.13 6,473 63.38

Female 13,031 45.67 2,189 42.80 3,491 100.0 1,025 39.08 0 0.00 1,496 100.0 518 35.50 408 36.36 164 20.87 3740 36.62

Region

Northeast 3,018 10.58 472 9.23 380 10.89 276 10.52 297 13.35 152 10.16 160 10.97 120 10.70 104 13.23 1,057 10.35

South 12,776 44.78 2,421 47.33 1,591 45.57 1,219 46.47 898 40.36 672 44.92 614 42.08 478 42.60 319 40.59 4,564 44.69

Midwest 8,831 30.95 1,657 32.39 1,057 30.28 781 29.78 644 28.94 479 32.02 465 31.87 363 32.35 248 31.55 3,137 30.72

West 3,905 13.69 565 11.05 463 13.26 347 13.23 386 17.35 193 12.90 220 15.08 161 14.35 115 14.63 1,455 14.25

Metastasis type

Brain 6,877 24.10 2,191 42.83 1,429 40.93 293 11.17 312 14.02 180 12.03 181 12.41 53 4.72 89 11.32 2,149 21.04

Liver 6,808 23.86 668 13.06 962 27.56 1,508 57.49 252 11.33 468 31.28 101 6.92 29 2.58 189 24.05 2,631 25.76

Lung 3,536 12.39 1,040 20.33 411 11.77 197 7.51 164 7.37 270 18.05 107 7.33 27 2.41 90 11.45 1,230 12.04

Bone 2,164 7.58 278 5.43 218 6.24 69 2.63 606 27.24 64 4.28 108 7.40 33 2.94 74 9.41 714 6.99

Other 2,714 9.51 250 4.89 180 5.16 320 12.20 116 5.21 425 28.41 123 8.43 34 3.03 134 17.05 1,132 11.08

None 6,431 22.54 688 13.45 291 8.34 236 9.00 775 34.83 89 5.95 839 57.51 946 84.31 210 26.72 2,357 23.08

Abbreviation: SD, standard deviation.
* Men with breast cancer were excluded from the study.

End-of-Life Cancer CostsEnd-of-Life Cancer Costs
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Patients with a hematologic malignancy had higher mean
EOL cancer-related costs ($160,361; SD, $235,756) compared
with patients with a solid tumor ($59,822; SD, $78,421).
Acute inpatient costs were also higher for patients with a hema-
tologic malignancy than a solid tumor ($121,651; SD,
$216,042 v $27,778; SD, $62,570). In contrast, mean EOL
hospice care costs were higher for patients with a solid tumor
than for those with a hematologic malignancy ($3,092; SD,
$8,831 v $2,050; SD, $15,732).

Patients with leukemia had the highest mean total EOL can-
cer-related costs ($197,676; SD, $267,886), whereas those with
prostate cancer had the lowest ($29,962; SD, $58,177). Acute
inpatient costs were the primary contributor to higher total
costs for patients with leukemia ($157,638; SD, $246,862).
Patients with prostate cancer had the lowest cancer-related costs
in all categories except radiation, in which those with leukemia
had the lowest costs ($1,094; SD, $5,242; Table 2).

Health care resource utilization. Patients receiving acute inpa-
tient care increased from 12.2% in the sixth MBD (mean cost,
$1,785) to 43.8% in the last MBD (mean cost, $20,559). Sim-
ilarly, the percentage of patients who received hospice care in-
creased from 0.7% (mean cost, $28) in the sixth MBD to
35.6% in the last MBD (mean cost, $2,464). In contrast, the T
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Figure 1. Mean total cancer-related costs for each of the last 6 months
of life for (A) inpatient and hospice and (B) outpatient (OP) services. ER,
emergency room; ESA, erythropoiesis-stimulating agent; G-CSF, gran-
ulocyte colony-stimulating factor.
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percentage of patients who received outpatient chemotherapy
decreased from 44.6% in the sixth MBD (mean cost, $2,172) to
20.4% in the last MBD (mean cost, $606). Outpatient ESA
(15.1% to 7.6%) and G-CSF (8.5% to 2.3%) usage decreased
as well. The percentage of patients who received chemotherapy
in an inpatient setting remained low throughout the end of life,
rising from 1.7% of patients in the sixth MBD to 3.2% in the
last MDB. Similarly, the use of radiation (1.0% to 4.7%), ESAs
(0.0% to 0.5%), and G-CSFs (0.0% to 0.1%) were low, in-
creasing slightly from the sixth to last MBD.

Discussion
Although death is inevitable, its timing is not certain. Families
and physicians wrestle with decisions regarding aspects of con-
tinued care, including hospice care, EOL planning, and limit-
ing the use of medical interventions. Proactive management of
unrealistic expectations and current and factual information
about EOL care is essential for making the best individualized
decisions regarding EOL care.

Harrington et al12 noted that at least 20% of patients with
solid tumors receive chemotherapy within 2 weeks of dying.
Furthermore, it was recently proposed that expensive che-
motherapy treatments drive cancer EOL costs,13 which is
contrary to the findings of this analysis. Treatment with
chemotherapy as well as supportive care decreased from the
sixth to last MBD and accounted for a small percentage of
the total cost of EOL care (chemotherapy, 10%; ESAs, 2%;
G-CSFs, 1.5%).

In our analysis, a majority of costs (55%) for patients with
cancer at EOL were from acute inpatient care. Utilization of
inpatient hospitalization (12.2% to 43.8%) and hospice care
(0.7% to 35.6%) increased from 6 MBD to the last MBD,
whereas administration of chemotherapy and supportive
care declined (44.6% to 24.0%). These results demonstrate a
shift in the type and frequency of services utilized at EOL.

Although we found that hospice use increased over the
last 6 MBD, only 35.6% of patients utilized this service in
the last month. An underuse of hospice services has been
noted previously.14 Recent studies have reported that inte-
gration of palliative care with usual oncologic care was asso-
ciated with equal15 or longer survival16 compared with usual
care alone.17 The National Cancer Institute/National Insti-
tutes of Mental Health funded the Coping With Cancer
project, examining cost differences in EOL care for patients
who had EOL conversations with their physicians versus
those who did not.18 EOL discussions, for the 31.2% who
reported them, were associated with lower rates of aggressive
interventions and 35.7% lower costs, compared with rates
among those not having discussions.19 In addition, having
EOL discussions was associated with entering hospice ear-
lier, fewer intensive care unit admissions, greater likelihood
of dying outside of the hospital, and better quality of life near
death.

In this analysis, we were unable to distinguish the setting in
which hospice services were delivered, and utilization of other

palliative care services could not be analyzed in depth because of
a lack of detailed claims coding. Understanding why patients
are hospitalized at EOL rather than being cared for at home—
which most patients prefer20,21—warrants further research. The
American Society of Clinical Oncology recently released mate-
rials to help patients better communicate with their physi-
cians.22 Realistic discussions of prognosis, potential benefits of
both disease-directed and palliative therapy, and the effect of
decisions on symptoms, quality of life, financial costs, and sur-
vival can help patients make decisions that best match their
goals and preferences.23

There are several limitations to this study, including the
degree to which claims data can accurately capture an indi-
vidual’s medical history, including comorbidities influenc-
ing treatment decisions, because claims data are collected for
the purpose of payment and not specifically for clinical re-
search. Furthermore, claims data contain the cost of billed
services only, and as such, indirect costs reflecting loss of
patient/caregiver productivity/wages, travel to/from treat-
ment, over-the-counter medications, or other cancer-related
expenses are not reflected in claims data. However, this study
focused on health services reimbursed by commercial payers,
which are within the purview of policymakers at health plan
and national levels. In addition, this analysis focused only on
a commercially insured population, and results may be lim-
ited to commercially insured groups. However, results of this
study were consistent with research performed previously in
Medicare populations, demonstrating high costs at EOL for
many conditions, including cancer. Finally, patients who
survived � 6 months after their cancer diagnosis were ex-
cluded from this study.

Because of the retrospective nature of the data, it is impor-
tant to note that causal inferences cannot be made between the
associations of EOL care and costs. Costs are often driven by
acuity of care; that is, often, sick patients will have high costs,
and sick patients often die as a result of exacerbations of their
illness rather than of end-stage disease. Because this study ex-
amined a wide array of tumors types that have different disease
histories, pathologies, and treatment regimens, we cannot con-
clude that EOL costs are uniform for all tumor types. However,
we feel that this study provides the most current data on EOL
costs for the leading cancers and provides important data for
treatment providers, health care administrators, and future re-
searchers.

This study demonstrated that EOL care is a significant cost
to payers and patients. Although overall cancer-related health
care costs increased at EOL, the largest contributor of increased
costs was not aggressive systemic chemotherapy or novel tar-
geted therapies but rather costs of acute inpatient care. This
study also confirmed previous reports that hospice utilization
rates in the United States are low. Understanding why patients
are hospitalized at EOL rather than being cared for at home is
an important topic for future research.
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