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Abstract

Objective: With rising healthcare costs, there is an increasing concern with the burden of out-of-pocket costs on

cancer patients. This study examined patients’ out-of-pocket expenditures for granulocyte colony-stimulating factors,

pegfilgrastim and filgrastim, which are given to cancer patients receiving myelosuppressive chemotherapy and have been

shown to decrease the incidence of febrile neutropenia.

Methods: Adult patients who received chemotherapy and granulocyte colony-stimulating factors in the outpatient

setting in the United States between January 2007 and June 2010 were evaluated using medical and pharmacy claims

data from two healthcare data sources, the MarketScan� Commercial and Medicare Supplemental Databases and the

HealthCore Integrated Research DatabaseSM. The distribution of out-of-pocket costs for granulocyte colony-stimulating

factors per patient and per administration was described for each quarter. Longitudinal analyses of out-of-pocket costs

for granulocyte colony-stimulating factors were also performed for patients with continuous health plan eligibility during

each calendar year from 2007 to 2009.

Results: The pattern of out-of-pocket expenditures for pegfilgrastim and filgrastim was generally consistent between the

databases and over time. On average, about 65%–75% of patients had zero quarterly out-of-pocket costs for granulocyte

colony-stimulating factors. Across the years, the mean quarterly out-of-pocket costs per patient were $100–$150 and

$50–$80 for pegfilgrastim and filgrastim, respectively. The mean quarterly out-of-pocket costs for granulocyte colony-

stimulating factors per administration were $40–$70 and $8–$10, respectively.
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Conclusion: In this retrospective analysis of medical and pharmacy claims data, most patients who received chemo-

therapy and granulocyte colony-stimulating factors in 2007 to 2010 had incurred no quarterly out-of-pocket costs

associated with G-CSF use.
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Introduction

As the costs of cancer care continue to rise, there is
growing concern with the increasing out-of-pocket
burden on patients with cancer, especially those in
need of chemotherapy. Out-of-pocket costs may have
several consequences, including limiting patient access
to care and decreasing patient compliance with pre-
scribed treatment, which may negatively impact health
outcomes; patient financial well-being may also be
adversely affected.1–5 Several studies have evaluated
out-of-pocket expenditures on patients receiving
cancer care. In a survey of patients with breast cancer
who had private, Medicare, or Medicaid insurance, the
average out-of-pocket costs per month were $597 over-
all, $487 within 6 months of diagnosis, $912 from 6 to 12
months after diagnosis, and $390 after 12 months of
diagnosis (all estimates were reported in 2004 dollars).6

In another study, the incidence of patients with high out-
of-pocket burdens (defined as out-of-pocket shares
greater than 20% of pre-tax family income) was higher
for patients with cancer (13%) than patients with other
chronic conditions (10%) and those without chronic
conditions (4%).7 As patients are becoming more
involved in medical decision-making, these high eco-
nomic burdens may affect treatment choices for patients
with cancer and may also affect the decisions of phys-
icians and/or patients to use recommended treatments.

Febrile neutropenia (FN) is a common complication
of myelosuppressive chemotherapy and is associated
with morbidity and mortality, with estimates of mortal-
ity risk ranging from 7% to 20% among patients with
FN-related hospitalization.8 Treatment with granulo-
cyte colony-stimulating factors (G-CSF) reduces the
incidence of FN in patients with cancer receiving mye-
lotoxic chemotherapy and helps keep patients on the
scheduled dose and regimen to facilitate optimal chemo-
therapy outcomes.9–12 Clinical guidelines recommend
primary prophylaxis of a G-CSF when the risk for FN
is at least 20%.13–15 The risk assessment involves several
factors, including disease type, chemotherapy regimen,
treatment intent, and patient risk factors (older age,
poor performance status, comorbidities including liver
or renal dysfunction, pre-existing conditions [e.g., neu-
tropenia and infection/open wounds], recent surgery,
and prior chemo- or radiotherapy).13 Filgrastim, a
recombinant human G-CSF, is administered as multiple

daily doses throughout the chemotherapy cycle, with the
average number of administrations varying in clinical
practice but generally fewer than those found effective
in randomized clinical trials.10,16–20 Pegfilgrastim, a
pegylated form of filgrastim, is administered as a single
dose per chemotherapy cycle.11,21

Given the growing concern regarding the costs of
cancer care, we conducted a study to examine patients’
out-of-pocket expenditures for G-CSF in an outpatient
setting. Data were collected from two healthcare claims
databases to evaluate quarterly out-of-pocket costs
associated with G-CSF use for adult patients who
received chemotherapy and pegfilgrastim or filgrastim.

Methods

Study design

This retrospective study evaluated patients who received
chemotherapy and G-CSF in the outpatient setting in
the United States between January 1, 2007 and June 30,
2010. The objective was to examine patients’ out-of-
pocket expenditures for pegfilgrastim and filgrastim.
Medical and pharmacy claims data were collected
from two healthcare databases, the MarketScan� data-
base and the HealthCore Integrated Research
DatabaseSM (HIRDSM), to provide a representative
sample of private health plans in the United States.

The MarketScan� Database used combined infor-
mation from the MarketScan� Commercial Claims
and Encounters Database and the MarketScan�

Medicare Supplemental and Coordination of Benefits
Database. These databases provide information on
individuals covered by a variety of employer-sponsored
private health insurance plans and employer-paid
Medicare supplemental insurance. In the most recent
full data year, the MarketScan� database contained
information on approximately 56 million insured indi-
viduals. The database is considered to be nationally
representative of persons with employer-sponsored
health insurance with respect to geography, age, and
gender. We used the MarketScan� Database to identify
patients who received chemotherapy and G-CSF
between January 1, 2008 and June 30, 2010. The
MarketScan� data were first analyzed using medical
claims for pegfilgrastim from 2008 only. In a subse-
quent analysis, MarketScan� data were analyzed
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using medical and pharmacy claims for pegfilgrastim
and filgrastim from January 1, 2009 to June 30, 2010.

The second database, the HIRDSM, is assembled by
WellPoint and provides information on over 40 million
insured individuals covered by 14 geographically dis-
persed United States commercial health plans. We
used the HIRDSM to identify patients who received
chemotherapy and G-CSF between January 1, 2007
and June 30, 2009. The HIRDSM data were analyzed
using medical and pharmacy claims for pegfilgrastim
and filgrastim during this time period.

Eligibility criteria

Patients 18 years or older were included in the study
if they had at least one claim for chemotherapy
and at least one medical or pharmacy claim for pegfil-
grastim or filgrastim in the outpatient setting between
January 1, 2007 and June 30, 2010. The outpatient
setting included both office and non-office (e.g., hos-
pital outpatient) visits, as well as prescriptions filled
at an outpatient pharmacy, and did not include
emergency room visits. Patients were excluded if
they had at least one medical claim for a bone
marrow or stem cell transplant or had at least one
medical claim indicating that services were provided
in a skilled nursing facility or hospice during the
study period.

Statistical analysis

The out-of-pocket costs for G-CSF per patient were
calculated for each quarter of the calendar year from
January 1, 2007 to June 30, 2010. Analyses were per-
formed per quarter because a course of chemotherapy
generally takes about 12–24 weeks (i.e., 1–2 quarters) to
complete. The quarters were defined as follows: first
quarter (Q1) includes January 1 to March 31; second
quarter (Q2) includes April 1 to June 30; third quarter
(Q3) includes July 1 to September 30; and fourth quar-
ter (Q4) includes October 1 to December 31. The out-
of-pocket costs for G-CSF per administration were also
calculated for each quarter and were analyzed using
medical claims data only; pharmacy claims were not
included in the per administration analysis because
the number of injections could not be determined
from the available data (i.e., different number of injec-
tions filled with each prescription and inability to deter-
mine when injections were given). The out-of-pocket
costs for pegfilgrastim per chemotherapy cycle were
equivalent to out-of-pocket costs per administration
because one pegfilgrastim injection was administered
per cycle. The out-of-pocket costs for filgrastim per
chemotherapy cycle were not analyzed due to possible
variations in the number of filgrastim injections per

cycle. All costs were adjusted to and reported as June
2010 dollars using the medical care component of the
Consumer Price Index.

Analyses were further stratified by claim type (med-
ical or pharmacy), outpatient setting (office or non-
office) as recorded on the medical claim, and payment
type (co-payment, co-insurance, or deductible).
Longitudinal analyses of patients with continuous
health plan eligibility during each calendar year from
2007 to 2009 were performed for the entire annual time-
frame on the following four cohorts: (1) HIRDSM 2007,
(2) HIRDSM 2008, (3) MarketScan� 2008, and (4)
MarketScan� 2009.

Descriptive statistics on the out-of-pocket costs asso-
ciated with G-CSF use, including means and standard
deviations, are provided. Categorical data were sum-
marized by frequency counts and/or percentages.
Data for pegfilgrastim and filgrastim are presented
separately.

Results

A total of 45,400 and 17,048 patients overall were ana-
lyzed in the MarketScan� and HIRDSM databases,
respectively. Table 1 presents the characteristics of
patients (n¼ 28,979) from MarketScan� who received
chemotherapy and G-CSF between January 1, 2009
and June 30, 2010. Approximately 71% of these
patients were female, 29% were 65 years or older, and
26% had Medicare insurance. Furthermore, 23,704 and
8582 patients had at least one pegfilgrastim or filgrastim
claim, respectively. The characteristics of patients from
MarketScan� who received treatment in 2008 and
patients from the HIRDSM were similar to those
shown in Table 1.

The pattern of patients’ out-of-pocket costs asso-
ciated with G-CSF use was generally similar between
MarketScan� and the HIRDSM and was consistent
over time (Figures 1, 2, and 3). On average, 65%–
75% of patients across databases who received chemo-
therapy and G-CSF between January 1, 2007 and June
30, 2010 incurred zero out-of-pocket costs for G-CSF
in a quarter (Figure 1). Higher out-of-pocket costs
associated with G-CSF use were observed in the first
quarter compared with subsequent quarters of a calen-
dar year. Across the years, the mean out-of-pocket
costs per patient were $100–$150 and $50–$80 for peg-
filgrastim and filgrastim, respectively, per quarter
(Figure 2). In the 2008 MarketScan� analysis, the
mean out-of-pocket costs per patient for pegfilgrastim
were $116 for those with commercial benefits and $95
for those with Medicare supplemental benefits per
quarter. The mean out-of-pocket costs for G-CSF per
administration were $40–$70 and $8–$10 for pegfilgras-
tim and filgrastim, respectively, per quarter (Figure 3).
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Findings from the longitudinal analysis were similar
across the four cohorts of patients with continuous
health plan eligibility in a calendar year. Results of
the MarketScan� 2009 cohort are shown as a represen-
tative sample of our findings. An average of 69% and
64% of patients who received pegfilgrastim and

filgrastim, respectively, had zero out-of-pocket costs
for G-CSF in a quarter (Figure 4 and Table 2).
Furthermore, few patients who received pegfilgrastim
and filgrastim (<6% and <3%, respectively, on aver-
age) had quarterly out-of-pocket costs for G-CSF
reaching $500 or above (Figure 4). In patients who
incurred non-zero quarterly out-of-pocket costs asso-
ciated with G-CSF use, the mean out-of-pocket costs
per patient were $324 and $146 for pegfilgrastim and
filgrastim, respectively, per quarter. Moreover, in
patients who received pegfilgrastim, the distribution
of out-of-pocket expenditures for G-CSF by payment
type was 81% for co-insurance, 14% for co-payment,
and 5% for deductible. In patients who received filgras-
tim, the distribution of out-of-pocket expenditures for
G-CSF was 36% for co-insurance, 60% for co-pay-
ment, and 5% for deductible.

The longitudinal analysis of the MarketScan� 2009
cohort stratified by claim type and outpatient setting is
presented in Table 3. Most patients had medical claims
for pegfilgrastim and filgrastim in an office setting.
Pharmacy claims accounted for a smaller share of a
patient’s out-of-pocket burden for G-CSF (8% and
27% for pegfilgrastim and filgrastim, respectively)
than medical claims in an office setting (78% and
64%, respectively). In patients who incurred non-zero
quarterly out-of-pocket costs associated with G-CSF
use in the medical office setting, the average number
of administrations per quarter was 2.4 for pegfilgrastim
and 5.5 for filgrastim. The mean out-of-pocket costs for
G-CSF per administration were $137 and $26 for peg-
filgrastim and filgrastim, respectively. Few patients
received pegfilgrastim or filgrastim in a pharmacy set-
ting. Most patients with pharmacy claims incurred non-
zero out-of-pocket costs for pegfilgrastim (93%) and
filgrastim (91%).

Discussion

This retrospective study showed that the majority of
patients who received chemotherapy and G-CSF from
2007 to 2010 did not incur any incremental out-of-
pocket costs associated with their G-CSF use during
a quarter. Our findings from MarketScan� and the
HIRDSM were similar, and the results were consistent
across years. Out-of-pocket costs for G-CSF in the
first quarter were higher compared with subsequent
quarters of a calendar year, which reflect the unmet
deductibles and annual caps for out-of-pocket expend-
itures early in the year. Differences in costs were
observed among the three settings (office, non-office,
and pharmacy) and were attributed to the different
insurance pay structures associated with each place
of service. Approximately one-third of patients
incurred non-zero out-of-pocket costs associated with

Table 1. Characteristics of patients included in MarketScan�

2009–Q2 2010 analysis.

Patient characteristics

Entire cohort

N¼ 28,979

Sex, n (%)

Male 8411 (29)

Female 20,568 (71)

Mean age, years (SD) 59 (12)

Age group, n (%)

18–49 years 6328 (22)

50–64 years 14,170 (49)

65–74 years 5275 (18)

75 + years 3206 (11)

Payer, n (%)

Commercial 21,575 (74)

Medicare 7404 (26)

Health plan type, n (%)

Preferred provider organization 16,545 (57)

Comprehensive 4117 (14)

Health maintenance organization 3947 (14)

Point of service 2499 (9)

Other 1871 (6)

Capitated, n (%)

Capitated 1811 (6)

Non-capitated 27,168 (94)

Geographic region, n (%)

Northeast 4186 (14)

Midwest 8414 (29)

South 11,348 (39)

West 4914 (17)

Unknown 117 (0)

Urban/Rural, n (%)

Urban 24,171 (83)

Rural 4703 (16)

Unknown 105 (0)

�1 claim for a G-CSF during

2009–Q2 2010, n (%)

Any pegfilgrastim 23,704 (82)

Any filgrastim 8582 (30)

Only pegfilgrastim 20,397 (70)

Only filgrastim 5275 (18)

Pegfilgrastim and filgrastim 3307 (11)

G-CSF: granulocyte colony-stimulating factors; SD: standard deviation.
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G-CSF use, which were partly due to co-payments in
the pharmacy setting, which are typically independent
of the deductible. This out-of-pocket burden may
affect a patient’s decision to use recommended treat-
ments, such as pegfilgrastim and filgrastim.

Previous literature has shown that the average
number of filgrastim injections per chemotherapy

cycle used in clinical practice is lower than that admin-
istered in randomized clinical trials.16–18,22–25

According to its package label, filgrastim should be
administered daily for up to 2 weeksffl until the absolute
neutrophil count (ANC) has reached 10ffl000/mm3 fol-
lowing the expected chemotherapy-induced neutrophil
nadir.10 The average daily doses of filgrastim required
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Figure 1. Percentage of patients with zero out-of-pocket costs for G-CSF.

G-CSF, granulocyte colony-stimulating factors; FIL, filgrastim; PEG, pegfilgrastim.
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Figure 2. Mean out-of-pocket costs for G-CSF per patient. The analysis included patients with zero out-of-pocket costs.

G-CSF, granulocyte colony-stimulating factors; FIL, filgrastim; PEG, pegfilgrastim.
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for post-nadir ANC recovery were 10–11 in registra-
tional trials in patients with breast cancer receiving doc-
etaxel and doxorubicin19,20 and in a phase 3 trial in
patients with small-cell lung cancer receiving cyclo-
phosphamide, doxorubicin, and etoposide.26 In add-
ition, registrational trials have demonstrated that once
per cycle pegfilgrastim and daily filgrastim (10–11 day
administration) have similar efficacy in reducing the
incidence of chemotherapy-induced neutropenia.19,20

In clinical practice, however, filgrastim is often admin-
istered for fewer days (e.g. 4–6 days), which has been

associated with decreased effectiveness (in terms of
higher FN risk and increased incidences of neutrope-
nia-related and all-cause hospitalizations compared
with pegfilgrastim prophylaxis).16–18,22–25 Concerns
about the out-of-pocket costs for filgrastim may be a
possible reason for the shorter duration of filgrastim in
clinical practice. In the study reported here, we did not
identify the number of filgrastim doses received per
cycle. Previous studies with MarketScan� data have
shown that the average number of days of filgrastim
prophylaxis was 4–5 days per chemotherapy cycle.23,24
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In a study with HIRDSM data, filgrastim prophylaxis
was administered for 6 days or less in 74% of chemo-
therapy cycles and 9 days or more in only 18% of
cycles.25

There has been a shift toward increased focus on
patient preferences in the clinical setting, and phys-
icians are encouraging patients to be more involved in
their treatment decisions. In a simplified conceptual
framework of decision-making, a patient compares
his/her perceived benefit of a particular treatment
option (often measured as a monetary willingness-to-
pay value) against the sum of the out-of-pocket cost
and other indirect costs associated with the treatment.
This evaluation may impact whether the patient decides
to undergo the treatment and may even affect patient
compliance and adherence, which in turn may have
consequences to clinical outcomes.

Out-of-pocket costs, willingness to pay, and indirect
costs are key factors that affect a patient’s medical deci-
sion-making. In a French willingness-to-pay survey,
Tan Sean et al. reported that healthy subjects would
prefer a single injection of pegfilgrastim over multiple
injections of filgrastim.27 According to a survey on
cancer patients in the United States, the mean time
required for a single visit for neutropenia management
was about 2 h for patients and 1 h for their caregivers.28

The once-per-cycle dosing of pegfilgrastim simplifies
the management of neutropenia as it requires fewer
injections, reduces time spent at each visit, eliminates
the need for multiple visits for injections, and minimizes
other indirect costs (e.g. traveling cost to the clinic, lost
time from work, and time spent by caregivers) that are
associated with filgrastim administrations.29,30

Co-payment is the bulk of the out-of-pocket expend-
itures for filgrastim due to the higher number of admin-
istrations needed and the higher percentage of
filgrastim claims in the pharmacy setting. Co-insurance
is the bulk of the out-of-pocket expenditures for pegfil-
grastim due to the higher per administration costs. This
different distribution of the out-of-pocket payment
types may impact patient compliance and adherence.31

However, the evaluation of those impacts is beyond the
scope of this study.

Several limitations of the current study are noted.
First, the study included patients with commercial
and Medicare supplemental insurance coverage, so
out-of-pocket costs for G-CSF incurred by patients
with Medicaid, Medicare alone, and other types of
insurance may not be comprehensively captured;
patients without insurance coverage were also not ana-
lyzed. Second, the study did not directly exclude
patients without cancer; however, there is no non-
cancer indication for pegfilgrastim and while filgrastim
is indicated for severe chronic neutropenia, this condi-
tion is rare and not treated with chemotherapy. Third,
as the objective of the study was to perform a high-level
evaluation in patients receiving chemotherapy and G-
CSF, comprehensive analyses of out-of-pocket costs for
G-CSF by tumor type, disease stage, chemotherapy
regimen, payer type, and geographic region were not
conducted. Fourth, we were unable to distinguish
patients who received G-CSF for prophylaxis or for
the treatment of FN. As aforementioned, we also
were unable to identify patients who received a shorter
duration of filgrastim. Furthermore, the two databases
did not have detailed information on the benefit

Table 2. Quarterly out-of-pocket costs for G-CSF (MarketScan� 2009 longitudinal cohort).

Q1 2009 Q2 2009 Q3 2009 Q4 2009 Mean

Patients receiving pegfilgrastim

Patients with �1 claim, n (%) 4684 (100) 5030 (100) 5386 (100) 5707 (100) 5202 (100)

Patients with quarterly out-of-pocket >$0, n (%) 2307 (49) 1381 (28) 1377 (26) 1347 (24) 1603 (31)

Patients with quarterly out-of-pocket¼ $0, n (%) 2377 (51) 3649 (73) 4009 (74) 4360 (76) 3599 (69)

Out-of-pocket cost/patient among all

patients, mean (SD)

$233 ($552) $69 ($276) $59 ($261) $57 ($273) $100 ($173)

Out-of-pocket cost/patient among patients with

quarterly out-of-pocket >$0, mean (SD)

$474 ($710) $251 ($482) $230 ($476) $240 ($522) $324 ($314)

Patients receiving filgrastim

Patients with �1 claim, n (%) 1404 (100) 1643 (100) 1822 (100) 1877 (100) 1687 (100)

Patients with quarterly out-of-pocket >$0, n (%) 740 (53) 558 (34) 565 (31) 574 (31) 609 (36)

Patients with quarterly out-of-pocket¼ $0, n (%) 664 (47) 1085 (66) 1257 (69) 1303 (69) 1077 (64)

Out-of-pocket cost/patient among all

patients, mean (SD)

$100 ($221) $47 ($168) $38 ($126) $37 ($112) $53 ($77)

Out-of-pocket cost/patient among patients with

quarterly out-of-pocket >$0, mean (SD)

$189 ($276) $139 ($266) $122 ($203) $120 ($177) $146 ($121)

G-CSF: granulocyte colony-stimulating factors; N¼ 13,014 (pegfilgrastim); N¼ 4554 (filgrastim); SD: standard deviation.
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structures of individual health plans, so the out-of-
pocket costs associated with G-CSF use in individual
health plans could not be determined. Moreover, poten-
tial crossover may exist as some patients may have been
captured in both of the two large databases.
Furthermore, the study was based on fully adjudicated
claims associated with G-CSF, so it is unlikely that
reverse charges were included; however, we were not
able to identify whether patients did not receive
G-CSF because the perceived out-of-pocket burden
was too high. Use of patient assistance programs could
not be identified with claims data. We expect that if
patient assistance programs were used, the actual out-
of-pocket costs would be lower than reported herein due
to patient reimbursements that were not captured in
claims data. Lastly, patient costs outside of out-of-
pocket expenses for G-CSF were not evaluated.

Conclusion

From January 2007 to June 2010, the majority of
patients receiving chemotherapy and a G-CSF had
zero out-of-pocket costs for G-CSF in an office
or other outpatient setting. Most patients received
G-CSF in an office setting, and although fewer patients
received G-CSF in a pharmacy setting, most patients
with pharmacy claims incurred non-zero out-of-pocket
expenses associated with G-CSF use. Additional
research is needed to better understand the impact of
out-of-pocket costs on patients’ medical decision-
making and compliance and adherence to recom-
mended treatments, as well as its clinical and economic
implications. Further studies on patients’ willingness to
pay for G-CSF support are also warranted.
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