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ABSTRACT

BACKGROUND: Granulocyte colony-stimulating factors (G-CSFs) are often
administered to reduce the incidence, severity, and duration of febrile neu-
tropenia (FN) in chemotherapy patients. Tho-filgrastim and filgrastim-sndz
represent a follow-on biologic and a biosimilar version, respectively, of the
short-acting G-CSF filgrastim with comparable efficacy and safety.

OBJECTIVE: To estimate the budget impact of increasing use of patient-
(home-) administered tbo-filgrastim and filgrastim-sndz from a U.S. payer
perspective.

METHODS: An interactive budget impact model was developed to estimate
the changes in drug cost associated with projected increases in the market
share of tho-filgrastim from 5% to 10% and of filgrastim-sndz from 10% to
12% (with a corresponding decrease in filgrastim market share from 85%
to 78%) for a 1 million-member health plan among patients with non-
myeloid malignancies receiving chemotherapy with a high risk of FN.
Patient self-administration at home was assumed for 20% of patients
receiving short-acting G-CSF treatment; all products were purchased
through the patient’s pharmacy benefit and were assumed to have tier 3
formulary status with a patient copay of $54 per prescription. Base-case
data were derived from publicly available resources. The total plan budget
impact was calculated using a 1-year time horizon, along with the differ-
ences in per member per month and per member per year (PMPY) costs
between the current and future scenarios.

RESULTS: The effective annual per-patient drug cost to the plan totaled
between $16,961 and $27,199, depending on dosage and packaging, for
tbo-filgrastim; between $16,216 and $26,015 for filgrastim-sndz; and
between $19,134 and $30,663 for filgrastim. The estimated total annual
plan cost associated with patient-administered short-acting G-CSFs was
$53,298,217 (PMPY =$53.30) in the current scenario and $52,828,832
(PMPY =$52.82) in the future scenario. Cost savings totaled $469,385
(PMPY =$0.48). The model was most sensitive to changes in the percent-
age of patients self-administering G-CSF at home and to the wholesale
acquisition cost for filgrastim.

CONCLUSIONS: The effective annual plan per-patient drug costs for tho-
filgrastim and filgrastim-sndz were 11% and 15% lower than filgrastim,
respectively. The present analysis estimated an annual U.S. health plan
cost savings approaching $0.5 million following increases in market shares
of approximately 5% for tho-filgrastim and 2% for filgrastim-sndz.
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What is already known about this subject

¢ Granulocyte colony-stimulating factors (G-CSFs) are effective at
reducing the incidence, severity, and duration of febrile neutropenia.

* Short-acting filgrastim is one of the most widely used G-CSFs.

* Tho-filgrastim and filgrastim-sndz represent a follow-on biologic
and a biosimilar version, respectively, of filgrastim with compa-
rable efficacy and safety.

What this study adds

* The effective annual plan per-patient drug costs for tho-filgrastim
and filgrastim-sndz were 11% and 15% lower than for filgrastim,
respectively.

¢ Switching to either tbo-filgrastim or filgrastim-sndz would
decrease total annual plan costs for a 1 million-member health
plan by almost $0.5 million, with per-member cost savings of
$0.04 monthly and $0.48 annually.

+ Additional cost savings may be achieved in the home adminis-
tration setting with increased use of tbo-filgrastim versus other
short-acting G-CSFs as a result of tho-filgrastim’s longer stability
at room temperature.

eutropenia occurs when patients experience abnor-
N mally low white blood cell counts (nadir<1.0x10%L)

due to chemotherapy-induced myelotoxicity and is a
common yet serious complication.! Neutropenia is the primary
cause of chemotherapy delays and dose reductions, potentially
compromising patient outcomes, including survival and com-
plete response rates.** Of particular concern, severe neutrope-
nia ([SN]; absolute neutrophil count <0.5x10%L) and febrile
neutropenia ([FN]; severe neutropenia with fever) are associ-
ated with prolonged hospitalization, serious infections and the
use of broad spectrum antibiotics, decreased quality of life, and
increased mortality.” The degree and duration of neutropenia
determine the risk of infection.”!® Studies have shown that
neutropenia that lasts 2 weeks is associated with a 30% risk of
serious infection and a 45% risk if neutropenia lasts 3 weeks.!
It is estimated that approximately 8 patients out of every 1,000
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receiving cancer chemotherapy will be hospitalized for FN,>’
with typical mortality rates ranging from 5% to 14%, and
which may exceed 50% in selected high-risk populations.®!"!?
The available published cost estimates per episode of FN have
varied widely, from as low as $7,100 to more than $24,000."*"

One of the primary treatment strategies to reduce the risk
of SN and FN is the prophylactic use of granulocyte colony-
stimulating factor (G-CSF). G-CSF is a biological growth factor
that supports the proliferation, differentiation, and activation
of hematopoietic cells.® Practice guidelines in the United
States and Europe support the use of G-CSFs as primary pro-
phylaxis after chemotherapy when the risk of FN is >20%.!1°
Treatment with G-CSFs is associated with a shorter duration
of neutropenia, reduced risk of FN, shorter FN-related hos-
pitalization, and lower mortality rate due to infection.>'"'® In
addition, G-CSFs are associated with increased probability of
receiving full doses of chemotherapy,'”'°*" as well as allowing
for the use of highly myelosuppressive dose-dense regimens
at shorter intervals than would be possible without G-CSF
support.!”#

G-CSFs currently available in the United States include
short-acting filgrastim (Neupogen, Amgen), tbo-filgrastim
(Granix, Teva Pharmaceutical Industries), and filgrastim-
sndz (Zarxio, Sandoz), as well as long-acting pegfilgrastim
(Neulasta, Amgen).***° Filgrastim is administered subcutane-
ously or intravenously once daily for up to 14 days or until the
patient’s absolute neutrophil count has reached 10,000/mm?
following its chemotherapy-induced nadir.?> Previous clinical
trials have indicated that 8-14 days of filgrastim produce the
most optimal results,”?? with 11 injections as the average.!®*
However, in clinical practice, the average duration of filgrastim
prophylaxis falls short of 11 days, with estimates from real-
world observational studies ranging from 4.8 to 6.4 days.**?°
In another large observational study of U.S. health care claims,
patients receiving fewer than 7 days of injections had a sig-
nificantly higher risk of hospitalization than patients receiving
7 days or more of injections.”’

Tho-filgrastim, first approved in 2008 in the European
Union as a biosimilar and subsequently approved by the
U.S. Food and Drug Administration (FDA) in 2012 as a bio-
logic, demonstrated bioequivalence to filgrastim in 2 phase 1
randomized cross-over trials of healthy volunteers.’®* Tbo-
filgrastim has also demonstrated equivalent efficacy to filgras-
tim in reducing the duration of SN and the incidence of FN
in patients with breast cancer, lung cancer, or non-Hodgkin
lymphoma treated with myelosuppressive chemotherapy.?*#0-+
Furthermore, tho-filgrastim’s safety was evaluated in the same
3 clinical studies composed of 680 adults who received myelo-
suppressive chemotherapy; the adverse event profile was simi-
lar between tho-filgrastim and filgrastim with bone pain as the
most common side effect.*** Filgrastim-sndz was approved in
2015 as the first product under the FDA’s biosimilar regulatory
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pathway and is, therefore, deemed to be highly similar to fil-
grastim.*® Recent retrospective claims analyses have reported
statistically similar FN incidences for patients treated with
filgrastim-sndz and those treated with filgrastim.***

A budgetary impact model was developed to estimate the
financial effect associated with increased use of these newer,
clinically comparable, short-acting G-CSFs when administered
by patients at home. This type of economic analysis is criti-
cal for payers to fully understand what the potential net cost
of adoption of new health technology will be. The objective
of this model was to estimate the annual economic cost of
increasing utilization of tbo-filgrastim and filgrastim-sndz as
a patient- (home-) administered treatment option for patients
with nonmyeloid malignancies undergoing myelosuppressive
chemotherapy from a U.S. payer perspective.

B Methods
Model Structure
An interactive economic model was constructed in Microsoft
Excel 2016 (Microsoft Corp., Redmond, WA) to estimate the
changes in costs due to an increase in the use of patient-
administered tbo-filgrastim and filgrastim-sndz treatment from
the perspective of a 1 million-member health plan in the
United States. It was developed in accordance with the current
International Society of Pharmacoeconomics and Outcomes
Research Budget Impact Analysis Principles of Good Practice.”
The model used a base-case set of inputs derived from publicly
available resources, that is, published peer-reviewed scientific
literature, individual product FDA-approved labeling, wholesale
acquisition cost (WAC), and National Drug Code (NDC)-level
utilization data. No patient-level identifiable data were used.
Drug costs were combined with population and product
market share information to calculate the total budgetary
impact associated with increasing use of patient-administered
tho-filgrastim and filgrastim-sndz in the future. A 1-year time
horizon was used to reflect the short-term nature of the treat-
ment and budgetary cycle, and costs were not discounted.
The total annual budget impact was calculated for the entire
hypothetical health plan, along with differences in per member
per month (PMPM) and per member per year (PMPY) costs
between the current and future scenarios. A scenario analysis
evaluated the budget impact including syringe replacement,
and one-way sensitivity analyses were conducted.

Eligible Population

The budgetary impact model started with a hypothetical
1 million-member U.S. health plan, which was then narrowed
down to include only patients with nonmyeloid malignancies
treated with myelosuppressive chemotherapy and patient-
administered short-acting G-CSFs. Population estimates are
summarized in Table 1. The proportion of patients with
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Population Estimates for Eligible Patients
with Nonmyeloid Malignancies Treated

Wholesale Acquisition Drug Costs
(Model Inputs)

with Myelosuppr_es_swe ChemOthera_py Parameter Cost per Dose Package, $
and Patient-Administered Short-Acting Tho-filgrastim 300 meg PFS 1 44040052
G-CSFs Tho-filgrastim 480 mcg PFS 2,293.552,52
Estimated Eligible Filgrastim 300 mcg PFS with USNG 3,243.00b:52
Parameter Value, % | Population, n |Source/References Filgrastim 480 mcg PFS with USNG 5,164.50b.52
Health plan members 100.0 1,000,000 Assumption Filgrastim-sndz 300 mcg PFS with USPNG 2,756.60P.52
Prevalence of nonmyeloid 43 43,000 U.S. Census*t Filgrastim-sndz 480 mcg PFS with USPNG 4,389.80b.52
malignancies SEER* Tier 3 patient copay 54.00¢.53
Treated v_vith myelo- 80.0 34,400 Culacova et al.#9 aCost per 5-dose package.
suppressive chemotherapy Crawford et al.o! bCost per 10-dose package.
Using any G-CSF 45.0 15,480 Culacova et al.#9 <Cost per cycle.
Denduluri et al.>0 : I . ) o . o
filgrastim=granulocyte colony-stimulating factor; filgrastim-sndz = biosimilar
Using short-acting G-CSF 70.0 10,836 Griffiths et al. #8 of short-acting G-CSF filgrastim; PFS = prefilled syringe; tho-filgrastim = follow-
Patients self-administering 20.0 2,167 Assumption on biologic of short-acting G-CSF filgrastim; USNG = UltraSafe Needle Guard;
short-acting G-CSE USPNG = UltraSafe Passive Needle Guard.

G-CSF=granulocyte colony-stimulating factor; SEER=Surveillance, Epidemiology,
and End Results Program.

nonmyeloid malignancies was calculated by subtracting the
number of cases of leukemia and myeloma from the number
of cases of cancer (all sites combined) from the Surveillance,
Epidemiology, and End Results database and dividing by the
total U.S. population from the 2013 U.S. Census, resulting
in a prevalence of 4.3%.** The default value for the propor-
tion of patients with nonmyeloid malignancies treated with
myelosuppressive chemotherapy was set at 80% based on rates
observed in the literature.” The proportion of patients under-
going myelosuppressive chemotherapy treatment estimated
to be using any G-CSF (45%) was based on use reported in
the literature for similar populations of patients in the United
States.**>° The proportion of these patients estimated to be
using short-acting G-CSF products was set at 70% based on
a recent Canadian study evaluating short-acting versus long-
acting G-CSF use during treatment for a range of different can-
cers.” Finally, it was assumed that 20% of patients receiving
short-acting G-CSF treatment would self-administer at home.

Market Share

Marketplace dynamics are extremely important to budgetary
impact models in terms of existing product use and the effect of
changing the product mix in the future. Current market share
distributions of tbo-filgrastim, filgrastim, and filgrastim-sndz
were based on IMS Health NDC-level sales data from October
2015 to March 2016 and represent the aggregate U.S. payer
marketplace. For short-acting G-CSF products administered at
home, the model assumed a 4.9% market share for tho-filgras-
tim, an 84.7% market share for filgrastim, and a 10.4% market
share for filgrastim-sndz. The model projected a conservative
future 5% increase in market share for tho-filgrastim (to 9.9%)
and a future 2% increase in market share for filgrastim-sndz
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(to 12.4%). The increased share of tbo-filgrastim represents that
of a lower-priced, follow-on biologic agent in the drug class,
while the increased use of filgrastim-sndz reflects a continued
but less aggressive uptake of a filgrastim biosimilar with an
established larger market share than the follow-on biologic.
The resultant decline in filgrastim market share from 84.7% to
77.7% assumed that the lost filgrastim utilization is replaced by
both tbo-filgrastim and filgrastim-sndz. It was assumed that
tbo-filgrastim syringes with safety needle guards would not be
dispensed by pharmacies to patients based on recommendations
in product labeling; therefore, no market share was allocated to
these products. Finally, an assumption was made that filgrastim
vials were not to be used for self-administration; therefore, cur-
rent and future market share values were set at 0%.

Costs

Per-patient drug costs were based on the dosing in the U.S.
prescribing information (5 mcg per kg per day) for each prod-
uct?**° and the utilization per product according to IMS Health
sales data. The default value for the number of days per cycle
@(.e., 10 days) was based on utilization from the tbo-filgrastim
phase 3 studies*®**; the number of G-CSF cycles per year was
the maximum number of chemotherapy cycles allowed in
2 of the tho-filgrastim phase 3 studies.*** When short-acting
G-CSFs are self-administered by a patient at home, patient
health care coverage adjudication occurs through the phar-
macy benefit; therefore, drug costs in the model represented
WAC, based on RED BOOK Online, June 2016 (Table 2).°* All
products were assumed to have tier 3 formulary status, with
an associated patient copay amount of $54.00 per 30-day pre-
scriptions based on the 2015 Kaiser Family Foundation and
Health Research and Educational Trust employee-sponsored
health benefits survey.” Additional syringe replacement doses
may occur over the course of a year due to wastage from
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One-Way Sensitivity Analyses Based on Total Annual Plan Costs for the Future Scenario

One-Way Sensitivity Analysis for Base Case: Total Annual Costs ($ millions)

39 44

Percentage as home administration (+25%,

WAC per package: filgrastim products (+20%,
Percentage using SA G-CSF (+5%

WAC per package: filgrastim-sndz products (+20%,

Projected filgrastim products market share (+20%

Filgrastim formulary status (tier 2 to 4
Projected filgrastim-sndz products market share (+20%
Projected tbo-filgrastim products market share (+20%,

)

)

%)

)

)

WAC per package: tbo-filgrastim products (+20%)
)

)

)

Filgrastim-sndz formulary status (tier 2 to 4)
)

Tbo-filgrastim formulary status (tier 2 to 4,

49 54 59 64

| W Total Plan Cost by Decreasing Parameter M Total Plan Cost by Increasing Parameter |

filgrastim-sndz = biosimilar of short-acting G-CSF filgrastim; G-CSF =granulocyte colony-stimulating factor; SA=sensitivity analysis; tbo-filgrastim = follow-on biologic of

short-acting G-CSF filgrastim; WAC =wholesale acquisition cost.

expiration of products, resulting from inadvertent storage at
room temperature beyond the stability of the product, accord-
ing to respective product prescribing information; however, no
syringe replacement was included in the base case.

Model Outcomes

The budgetary impact analysis estimated the costs associ-
ated with changing treatment patterns of newer, short-acting
G-CSFs when self-administered by patients at home. The total
annual budget impact was calculated for the target health plan,
along with differences in PMPM and PMPY costs between the
current and future scenarios. The population eligible for treat-
ment was divided into product-level treatment groups based on
current and future market share distribution. Annual, effective,
per-patient drug costs were applied to each market segment to
sum the total effective plan expenditures in the current and
future scenarios. PMPY and PMPM values were calculated
using the assumed 1 million plan members.

Scenario and Sensitivity Analyses

Tho-filgrastim syringes can be stored at room temperature for
up to 5 days, while filgrastim and filgrastim-sndz syringes can
be stored at room temperature for up to 24 hours per respective
product FDA-approved prescribing information.***° A scenario
analysis was conducted evaluating annual syringe replace-
ment rates of 1% for tho-filgrastilm and 5% for filgrastim and
filgrastim-sndz in order to estimate the budgetary impact of
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real-world utilization where product may be inadvertently left
at room temperature by patients. Additionally, a series of one-
way sensitivity analyses (SA) were conducted on the base-case
results to test the effect of changing specific input parameter
values or model assumptions on the results. The SA varied the
following parameters: percentage of patients using short-acting
G-CSF; WAC per package for tbo-filgrastim, filgrastim, and
filgrastim-sndz; future market share for tho-filgrastim, filgras-
tim, and filgrastim-sndz; and percentage of short-acting G-CSF
self-administered at home. Also, the formulary tier status was
varied in the SA (tier 2 patient copay=$31.00 per cycle; tier 4
patient copay = $93.00 per cycle).”® SA results were reported as
a tornado diagram (Figure 1).

Il Results

Based on the use of 60 doses per year (10 days per cycle and
6 cycles per year), the annual effective plan per-patient drug
cost totaled $16,961 for tbo-filgrastim 300 mcg syringes
and $27,199 for tbo-filgrastim 480 mcg syringes, $16,216
for filgrastim-sndz 300 mcg syringes and $26,015 for fil-
grastim-sndz 480 mcg syringes; and $19,134 for filgrastim
300 meg syringes and $30,663 for filgrastim 480 mcg syringes.

Base-Case Budgetary Impact
Base-case results represent short-acting G-CSF annual health
plan costs and include drug costs, with available dosages and
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G-CSFs (Model Estimated Outputs)

Costs Associated with Treating Chemotherapy Patients with Patient-Administered Short-Acting

Short-Acting G-CSF Current Scenario Total Annual Plan |Future Scenario Total Annual Plan Cost| Difference in Total Annual Plan Cost
Product Cost (PMPM/PMPY) (PMPM/PMPY) (PMPM/PMPY)
Tho-filgrastim 2,311,211.00  (0.19/2.31) 4,703,546.00  (0.39/4.70) 2,392,335.00 (0.20/2.39)
Filgrastim 46,037,202.00 (3.84/46.04) 42,260,349.00 (3.52/42.26) -3,776,853.00 (-0.32/-3.78)
Filgrastim-sndz 4,949,804.00 (0.41/4.95) 5,864,937.00 (0.49/5.89) 915,133.00  (0.08/0.91)

Total 53,298217.00  (4.44/53.30) 52,828,832.00 (4.40/52.82) -469,385.00 (-0.04/-0.48)

Note: PMPM and PMPY values may be slightly different due to calculation rounding.

filgrastim = granulocyte colony-stimulating factor; filgrastim-sndz = biosimilar of short-acting G-CSF filgrastim; G-CSF = granulocyte colony-stimulating factor; PMPM = per
member per month; PMPY = per member per year; tho-filgrastim = follow-on biologic of short-acting G-CSF filgrastim.

packaging aggregated by product. As shown in Table 3, the
base-case budgetary impact analysis estimated that the total
annual plan cost in the current scenario was $53,298,217
for a 1 million-member health plan. Of this, $2,311,211 was
attributed to tho-filgrastim; $46,037,202 to filgrastim; and
$4,949,804 to filgrastim-sndz. With an increase in market
share for tbo-filgrastim (5%) and filgrastim-sndz (2%), along
with a corresponding decrease in market share for filgras-
tim, the estimated total annual plan cost was reduced to
$52,828,832 ($4,703,546 for tbo-filgrastim; $42,260,349 for
filgrastim; and $5,864,937 for filgrastim-sndz). A total annual
plan cost savings of $469,385 was estimated. Cost savings per
member between the current and future scenarios were esti-
mated at $0.04 PMPM and $0.48 PMPY.

Scenario and Sensitivity Analyses

Based on the scenario analysis that included additional syringe
replacement (estimated annual syringe replacement rates of
1% for tho-filgrastim, 5% for filgrastim, and filgrastim-sndz
based on FDA-approved product labeling), the annual effective
plan per-patient drug cost totaled $17,249 for tho-filgrastim
300 mcg syringes and $27,657 for tbo-filgrastim 480 mcg
syringes; $17,043 for filgrastim-sndz 300 mcg syringes and
$27,332 for filgrastim-sndz 480 mcg syringes; and $20,107
for filgrastim 300 mcg syringes and $32,212 for filgrastim
480 mcg syringes. Based on national utilization patterns
among products by strength, the estimated total annual plan
cost associated with short-acting G-CSFs was $55,920,046
($4.66 PMPM and $55.92 PMPY) in the current scenario and
$55,346,277 ($4.61 PMPM and $55.34 PMPY) in the future
scenario. Cost savings totaled $573,769 ($0.05 PMPM and
$0.58 PMPY).

The results of the one-way SA are shown as a tornado dia-
gram in Figure 1. The model was most sensitive to changes in
the percentage of patients self-administering G-CSF at home
and to changes in the WAC for filgrastim. When the num-
ber of patients home-administering G-CSF was increased to
2,709 patients (a 25% increase), total annual plan costs for the
future scenario increased from $52,828,832 to $66,042,135;
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whereas, a 25% reduction in the number of patients
home-administering G-CSF (a decrease to 1,625 patients)
was associated with a decrease to $39,615,529. When the
aggregated filgrastim WAC per package was increased by
20%, total annual plan costs for the future scenario increased
to $61,390,009, while a 20% decrease in aggregated filgras-
tim WAC per package was associated with a decrease to
$44,267,655.

W Discussion
Among economic modeling approaches, cost-effectiveness
analyses are used to compare alternative health care strategies
from a broad societal perspective and may include a wide range
of associated health benefits (e.g., productivity, follow-up visits
with physicians, and disease progression). In contrast, bud-
getary impact analyses examine the financial impact of new
treatments or shifting existing treatment patterns in a specific
health care setting or system, more directly addressing the
question of affordability. Budgetary impact analyses are, there-
fore, an important method for comprehensive economic assess-
ment, providing additional insight beyond cost-effectiveness to
help decision makers determine how best to allocate resources
in a given year.¥

The current model used the perspective of a 1 million-mem-
ber U.S. health plan to estimate the budgetary impact associ-
ated with increasing the patient- (home-) administered utiliza-
tion of the newer short-acting G-CSF products, tbo-filgrastim
and filgrastim-sndz, for elighle patients with nonmyeloid
malignancies undergoing myelosuppressive chemotherapy.
The analysis focused on home administration of G-CSFs given
the presumed lower burden on patients and health plans with
patient-administered use. The eligible population for the model
comprised patients with nonmyeloid malignancies undergo-
ing chemotherapy, the common indication for all 3 products
included.?**° Base-case results projected a total plan cost sav-
ings approaching $0.5 million per year (PMPM savings = $0.04
and PMPY savings=$0.48) following an increase of market
share by 5% for tbo-filgrastim and 2% for filgrastim-sndz (with
a simultaneous 7% decrease in filgrastim market share). The
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effective annual plan per-patient drug costs for tho-filgrastim
and filgrastim-sndz were 11% and 15% lower than filgrastim,
respectively.

Because the size of the treated population drives the overall
cost of treatment, it was predictable that the base-case results
were most sensitive to changes in the percentage of patients
self-administering G-CSF at home. Given the base-case values,
the larger the proportion of patients administering therapy at
home, the larger the savings. By varying the proportion of self-
administering patients at home by 25% of the base-case value,
the total annual plan costs for the future scenario ranged from
$39,615,529 to $66,042,135. However, it is important to note
that any changes in plan costs associated with a larger number
of patients self-administering G-CSF would be largely offset by
reduced costs associated with the smaller number of patients
undergoing chemotherapy who would receive their short-act-
ing G-CSF treatment directly from a health care provider in an
office or other outpatient setting. The model was also sensitive
to potential changes in the price of filgrastim.

The base-case model did not include any syringe replacement
due to wastage from inadvertent storage at room temperature
beyond the stability of each product. However, it is reasonable
that some syringe replacement doses may be required when
products are administered at home. As there are differences
in thermostability between the short-acting G-CSF products,
reflected in the storage requirements and patient information
in their respective FDA-approved labeling, a scenario analysis
that incorporated syringe replacement rates was included.?*2°
Replacement rates were estimated according to these labeled
storage requirements. The scenario analysis estimated that
the annual plan per-patient drug cost for tbo-filgrastim
and filgrastim-sndz was 14%-15% lower than for filgrastim,
with an annual plan cost savings in excess of $0.5 million
(a $104,384 greater cost savings over the base-case model
results). The current Handbook on Injectable Drugs indicates
filgrastim may be thermostable beyond 24 hours, despite the
FDA label stating 24-hour stability.”* While a longer room
temperature stability could affect the replacement rate for fil-
grastim, the resulting economic impact, that is, potential sav-
ings to the plan, would be juxtaposed with filgrastim’s higher
acquisition cost.

G-CSFs are well established for reducing the risk, severity,
and duration of FN, but due to historically high costs, they are
not used in all appropriate patients receiving myelosuppressive
chemotherapy.” Research has also shown inconsistency in pre-
scribing patterns leading to over- or underuse of G-CSFs.”*’
Several strategies to improve the cost-effectiveness of G-CSF
use have been identified, including selective use in certain pop-
ulations at increased risk for neutropenia (e.g., older patients,
patients with abnormal hepatic or renal function, patients
receiving high-dose chemotherapy, or patients with prior
FN).”>8-%0 Nonetheless, acquisition costs of G-CSFs remain
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a barrier, and more financially reasonable options would be
beneficial for health care decision makers when evaluating dif-
ferent strategies for the prophylactic treatment of neutropenia.
This is especially true with the availability of newer, short-
acting G-CSFs that have similar efficacy and safety as filgrastim
and continue to offer the flexibility to be self-administered by
patients at home.

Limitations

As with any budgetary impact model, estimated results based
on future product market share should be interpreted cau-
tiously. This analysis did not explicitly evaluate the efficacy or
safety of the G-CSF products, nor did it take into consideration
the resulting economic impact of clinical outcomes. However,
since tho-filgrastim has previously demonstrated comparable
efficacy and safety to filgrastim, and filgrastim-sndz received
FDA approval as a filgrastim biosimilar, this lack of informa-
tion is not expected to affect the model results or conclusions.

The patient population was limited to adults with nonmy-
eloid malignancies undergoing chemotherapy with a clinically
significant incidence of FN. This is the indication that all
included products have in common.**?® While drug coverage
policies vary from payer to payer, the model represents an
aggregate U.S. health plan and does not consider product-
level utilization rates, that is, market share, based on indi-
vidual payer prior authorization requirements and pharmacy
and therapeutics committee recommendations. The health
plan-specific recommended products and prior authorization
requirements may result in differences in budget impact by
way of varied market share in the current and future scenarios.

Furthermore, the administration and drug cost estimates
used to populate this model were based on publicly available
sources and could be expected to vary across specific health
plans. Specifically, while manufacturer rebates affect budgetary
expenditures within drug classes, these data are proprietary
and unique to a specific health plan and so were not included
in the base-case analysis. Payers must also consider on a con-
tractual level the cost absorbed by a prior authorization process
and any associated claims processing fees in the context of
single prescription savings.

Finally, one-way SAs reflect a single variable effect on model
results. However, it is possible a change in 1 variable in the
marketplace (such as a reduction in WAC) may affect another
variable (such as subsequent reductions in WACs for competi-
tor products).

B Conclusions

Tbo-filgrastim and filgrastim-sndz represent a follow-on bio-
logic and a biosimilar version, respectively, of the short-acting
G-CSF filgrastim and are associated with lower acquisi-
tion costs than filgrastim. An interactive budgetary impact
model was developed to estimate, from the perspective of
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a 1 million-member U.S. health plan, the economic impact
of increasing the patient- (home-) administered use of tbo-
filgrastim and filgrastim-sndz, while decreasing use of fil-
grastim. The effective annual plan per-patient drug costs for
tbo-filgrastim and filgrastim-sndz were 11% and 15% lower
than filgrastim, respectively. Based on a hypothetical increase
of market share by approximately 5% for tho-filgrastim and
2% for filgrastim-sndz, total annual plan costs would decrease
by almost $0.5 million, with per-member cost savings of
$0.04 monthly and $0.48 annually. A scenario analysis that
included additional syringe replacement due to wastage esti-
mated a moderate improvement in cost savings over the base-
case model. This analysis suggests that concomitantly increas-
ing the use of tho-filgrastim and filgrastim-sndz and decreasing
the use of filgrastim by patients who self-administer short-acting
G-CSFs may offer a more affordable option for U.S. payers.
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