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Abstract

Objective.—To estimate the effect of filgrastim-sndz market entry on patient out-of-pocket costs
and claim payments for filgrastim products.

Methods: This study used a single interrupted time series design with longitudinal, nationally
representative, individual-level claims data from IBM MarketScan®. Analyses included all
outpatient and prescription claims for branded filgrastim (filgrastim and tho-filgrastim) and
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biosimilar filgrastim (filgrastim-sndz) from January 1, 2014 to December 31, 2017. Outcomes of
interest included changes in monthly claim payments and monthly patient out-of-pocket costs for
filgrastim products.

Results.—In the baseline period (January 2014-February 2016) insurers paid an average of $
472.21 (95% confidence interval [CI]: 465.38 to 479.03) for 480 mcg of branded filgrastim while
patients paid an average of $ 49.26 (Cl: 34.25 to 64.27). Filgrastim-sndz market entry was
associated with a statistically significant and immediate one-month decrease in insurer payment of
$30.77 (95% CI: —40.59 to —20.94) and a significant decrease in monthly insurer payment trend of
$3.10 per month (95% ClI: —3.90 to —-2.31) relative to baseline. Long-term changes in patient out-
of-pocket costs were modest and restricted to beneficiaries enrolled in high cost sharing plans.

Conclusions.—Biosimilar filgrastim availability led to significant immediate and long-term
decreases in claims payments for filgrastim products, supporting efforts to facilitate biosimilar
adoption in the United States. However, there were only slight changes in patient out-of-pocket
costs, restricted to beneficiaries enrolled in high cost sharing plans suggesting the importance of
further work assessing the relationship between biosimilars availability and patient out-of-pocket
costs.

Précis:

The U.S. availability of a filgrastim biosimilar effectively reduced insurer costs for filgrastim
products but did not significantly impact overall patient out-of-pocket costs.
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Introduction

Biologics, large, complex molecular therapies made from living organisms, have
transformed the pharmaceutical landscape by providing novel treatments for high burden
diseases [1]. While biologics are not new drugs — Humulin®, although not officially
recognized as a biologic by the Food and Drug Administration (FDA) until March 23, 2020,
was the first DNA recombinant product in the US and launched in 1982 - recent
biotechnological advances have allowed for an exponential growth of the biologic market
[2]. Despite their promise, the high costs of biologics represent a growing challenge for
patients, payers and health systems. Limited patient access to biologics due to insurer cost
containment policies, such as prior authorization, or financially burdensome out-of-pocket
costs have been well documented [3-6]. Biologics are a significant driver of drug spending
growth. In 2015, they represented less than 2% of US drug prescriptions but made up
approximately 38% of all US drug spending [7]; in the period between 2010 and 2015,
biologics accounted for 70% of the US drug spending growth [8].

As the use of biologics has grown, so has the need for effective cost containment. One
means to achieve such cost containment has been through the development and utilization of
biosimilars which are cheaper, highly similar but inexact copies of the referent (or brand
name) biologic. Health economic theory suggests that biosimilars should lower healthcare
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costs through two mechanisms [9,10]. The first is through uptake and utilization of a less
expensive product (the biosimilar). The second is through manufacturers lowering the price
of branded biologics in response to the increased price competition generated by market
entry of the biosimilar [9]. Biosimilar availability should result in lower prices across an
entire product class, lower patient costs for biologics, and increased patient access. One
study estimated that biosimilar adoption in the United States could generate upwards of $44
billion in healthcare cost savings over a 10-year period (2014 to 2024) [11]. However, in
Europe, where biosimilars first reached the market in 2006 [12], there has been variation
between actual and predicted cost-savings to insurers and patients [13].

September 2015 brought the U.S. launch of filgrastim-sndz, a biosimilar of filgrastim, a drug
primarily indicated for neutropenia prophylaxis in cancer patients undergoing treatment with
myelosuppressive chemotherapy [14]. This was the first biosimilar to gain U.S. FDA
approval and provides a natural experiment with which to empirically evaluate the theorized
benefits of biosimilar market entry in the United States. While a few studies have described
filgrastim-sndz uptake, these have been descriptive and largely focused on the Medicare
population [15-17]. Whether filgrastim-sndz market entry was associated with significant
changes in claims payments and patient out-of-pockets costs for branded filgrastim remains
unknown.

We used individual-level pharmacy and outpatient claims [13] to estimate the association
between filgrastim-sndz availability in the United States and claims payments and
beneficiaries’ out-of-pocket costs for filgrastim. Considering the European experience, we
hypothesized that there would be a significant lag between filgrastim-sndz launch and
widespread utilization. We also hypothesized that, due to increased price competition
associated with biosimilar filgrastim market entry, claims payments for branded filgrastims
would decrease. Finally, because deductibles and coinsurances are calculated from drug list
prices (unlike copayments which are fixed by the insurer), we further hypothesized that if
there were reductions in charges, as known from the claims payments, these would lead to
lower patient out-of-pocket costs [18].

We used two data sources and focused on the period from January 1, 2014 to December 31,
2017. Drug, medical and spending information were derived from the IBM MarketScan®
Commercial Claims and Encounters (CCAE) Database. The CCAE Database contains
longitudinal, inpatient, outpatient, and prescription drug claims for over 47 million patients
aged 0 to 64 years old with employer-based insurance. Data come mainly from large
employers and captures patient demographics, spending, medical, drug, and enroliment
information [19]. We also used data from the U.S. Bureau of Labor Statistics (BLS) on the
Consumer Price Index (CPI) of medical care to adjust our cost estimates for inflation over
time [20]. The CPI Medical Care index is one of the eight CPI indexes derived by the U.S.
BLS and is specifically designed to measure inflation for medical care services and medical
care commodities in the United States [21]. This index captures both prescription drug and
health insurance related price changes. As all our data were deidentified, this study was
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exempt from review by the Johns Hopkins Bloomberg School of Public Health Institutional
Review Board.

Analytical Sample

Filgrastim products are available for purchase in retail pharmacies but are most frequently
administered by clinicians in the outpatient setting. Because of this, our analytical sample
consisted of all prescription and outpatient claims for branded (filgrastim, and tho-
filgrastim) and biosimilar (filgrastim-sdnz) filgrastims from January 1, 2014 to December
31, 2017. These were identified in the prescription claims using National Drug Codes
(NDC) and in the outpatient claims using Healthcare Common Procedure Coding System
(HCPCS) procedure codes. We excluded claims missing quantity or unit measures or
missing the enrollee’s identification numbers or health plan type information. Consistent
with other studies and due to the payment structure of capitated health plans, we also
excluded claims from patients belonging to partially or fully capitated health plan [22].

Outcomes of Interest

Our first outcome of interest was the monthly average claim payment for branded filgrastim.
Claim payments are calculated as the amount eligible for payment by pharmacies or
providers after applying respective pricing guidelines and before applying any patient cost-
sharing. As such, claim payments amounts reflect that reimbursement guidelines differ
between pharmacy-dispensed and clinic-administered drugs. While claim payments reflect
insurers’ discounts, the manufacturers’ rebates, which are proprietary information, are not
captured by our outcome. Our second outcome of interest was the monthly average patient
out-of-pocket (OOP) cost for a branded filgrastim. Patient OOP costs are the sum of their
deductible, coinsurance, copayment and dispensing fees, when applicable. These variables
are provided by MarketScan® where for each claim, the deductible is defined as the amount
of total payment applied towards the beneficiary’s deductible and coinsurance is defined as
the amount of coinsurance applied towards a patient’s OOP maximum [19].

Outcomes were aggregated at the month level. For example, monthly claims payments for
branded filgrastim were calculated by summing claims payments for branded filgrastim in a
given month and dividing this amount by the number of branded filgrastim claims for that
month.

Standardizing Claims Payments and Patient Costs

Filgrastim products are only available as either a 300 mcg or 480 mcg single dose prefilled
syringe or single dose vial [14]. For ease of comparison across filgrastim products and
because of its clinical practicality, we standardized all costs and payments to a 480-mcg
formulation. First, we identified the amount (in micrograms) of filgrastim product billed in
each prescription claim from the associated NDC codes, which indicated whether a patient
received a 300 mcg or a 480 mcg formulation. In the outpatient clinic setting, filgrastim
products, while still only available as a 300 or 480 mcg formulation, can be billed in units of
1, 5, 300, or 480 micrograms. We used information contained in the HCPCS code, and the
number of units dispensed, to identify the number of micrograms of filgrastim product
billed. Then, for each claim (either pharmacy or medical), we transformed our spending
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outcomes (claims payments and patient OOP costs) to spending per microgram of filgrastim
by dividing spending amount by number micrograms of filgrastim billed. This was then
multiplied by 480 in order to arrive at spending per 480 mcg. Additionally, to assure
comparability of our monthly estimates across the study period, we adjusted for inflation
using the Medical Care CPI [20] and present all our estimates in January 2014 U.S. dollars.

Potential Determinants of Utilization

We also assessed insurance characteristics that may be associated with differential filgrastim
product utilization and biosimilar filgrastim uptake. These included patient health plan type,
subclassified into Exclusive Provider Organization (EPO), Point of Service (POS), Preferred
Provider Organization (PPO), Consumer Directed Health Plan (CDHP) and High Deductible
Health Plan (HDHP) and an indicator for whether the claim was for an outpatient service or
a prescription.

Statistical Analysis

We began with descriptive statistics to examine branded and biosimilar filgrastim utilization
and spending trends over our study period. Given the expected lag between the launch of a
new drug and its adoption [23], we empirically determined the lag time between biosimilar
filgrastim market entry and its utilization. Because of its demonstrated utility in the
econometrics and interrupted time series (ITS) literature [24, 25], we used a structural break
test of unknown break point with a sup-Wald statistic, as described by Piehl et al, 2003 [24]
and more recently in Baicker and Svoronos 2019 [25], to determine the change point in
branded filgrastim utilization for use in our main ITS analysis. Then, we used an ITS design
with ordinary least squares (OLS) regression to estimate the impact of biosimilar filgrastim
market entry on the claims payments and patient OOP pocket costs for branded filgrastim.
Each model allowed for testing for both immediate changes (level shift) and long-term
changes in outcome trend (change in slope). We tested for autocorrelation using the Durbin-
Watson statistic [26] and accounted for it using Newey-West standard errors [27] with a lag
value as determined by the Cumby-Huizinga test for autocorrelation [28]. We assessed for
nonstationarity using the augmented Dickey-Fuller test [29].

While we did not expect claims payments to display a seasonal pattern, patient OOP costs
generally decrease throughout the calendar year as beneficiaries reach their maximum OOP
and deductible amount. We visually inspected our outcomes for seasonality using run-
sequence plots [30] and accounted for it using monthly dummy variables, which flexibly
capture any seasonal effects such as changing patient OOP costs over time. All statistical
analyses were conducted using SAS version 9.4 (SAS Institute Inc., Cary, NC, USA) and
Stata/SE, version 15 (StataCorp, College Station, TX, USA).

Sensitivity Analyses

Biosimilar filgrastim launched in September 2015 but gained FDA approval in March 2015
leaving a period of time during which branded filgrastim manufacturers may have negotiated
prices in response to the news of biosimilar filgrastim’s approval. To address these potential
anticipatory effects, we ran a sensitivity analysis in which we calculated the pre-launch trend
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for our ITS analyses using only data from January 1, 2014 to February 28, 2015, just prior to
filgrastim-sndz FDA approval, and reran the models.

While tho-filgrastim is a branded biologic, it was introduced as a follow-on product to
filgrastim [31]. To the extent that tho-filgrastim may not be representative of a typical
branded biologic, we ran a sensitivity analysis in which our analytical sample was restricted
to filgrastim only. Finally, as all filgrastim products are packaged as either single-dose or
single-vial, we would expect all claims in our analytical sample to be for either 300 mcg,
480 mcg or some combination of both. To the extent that claims for dosages that do not meet
these guidelines are systematically different from the rest, we ran a sensitivity analysis in
which our analytical sample was restricted to claims for 300 mcg, 480 mcg, or any
combination of these two doses.

Intervention Point Determination

The most statistically meaningful breakpoint in branded filgrastim utilization occurred in
February 2016, four months after the September 2015 release of biosimilar filgrastim (sup-
Wald = 204.40; p< 0.001). This supports the use of ITS in this setting [25]. Therefore,
despite that biosimilar filgrastim was launched in September 2015, our “pre-intervention”
period was from January 1, 2014 to February 29, 2016 and the “post-intervention” period
was from March 1, 2016 to December 31, 2017.

Overall Branded and Biosimilar Filgrastim Utilization

We identified 72,948 filgrastim product claims filed between January 15t, 2014 and
December 31, 2017. Of these, 5,838 (8.0%) were filed for beneficiaries in a capitated health
plan and were not included in our analysis. We excluded 3,780 (5.6%) of the 67,110
remaining claims because they lacked quantity or unit measures (270), enrollee
identification numbers (110) or health plan information which represents between 669-779
beneficiaries (mean age (SD) 52.3 (14.0) years; 62.3 % female). Our final analytical sample
consisted of 63,330 filgrastim product claims: 39,360 claims in the pre-intervention period
and 23,970 claims in the post-intervention period.

These claims represent 11,195 beneficiaries (mean age (SD): 49.0 (14.7) years, 63.2%
female) who filed an average of 5.7 claims (SD: 9.3). The majority of claims (74.2%) were
filed in the outpatient clinic setting. Beneficiaries enrolled in a PPO plan represented the
majority of claims (70.2%), followed by those in a HDHP (21.4%), and in a CDHP (12.8%)
plan with fewer beneficiaries filing as part of a POS (6.70%) or an EPO (1.74%) plan. In the
months following the launch of filgrastim-sndz, branded filgrastim market share, as percent
of total filgrastim product claims, decreased significantly (Figure 1). It reached its lowest
point in December 2017, when branded filgrastim represented only 50.5% of all filgrastim
product claims.

Overall, filgrastim utilization did not significantly change following biosimilar market entry.
The level change in filgrastim product claims count was 200 fills/month (95% CI: —215 to
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615) and the change in filgrastim product claims count trend relative to the pre-intervention
trend was of 9 fills/month (95% CI: —-17 to 35)

Baseline Characteristics and Trends in Filgrastim Claims Payments and Patient OOP Costs

In the pre-intervention period, the average claims payment (Figure 2) and average patient
OOP cost for 480 mcg of branded filgrastim was $472.21 (95% CI 465.38 to 479.03) and
$49.26 (95% ClI: 34.25 to 64.27), respectively. Inflation adjusted claims payments increased
at an average rate of $1.79 per month (95% CI: 1.24 to 2.33) while patient OOP costs did
not significantly change (average change: $0.19; 95% CI: -0.91 to 1.30).

Biosimilar Filgrastim Availability, Filgrastim Claims Payments and Patient Out-of-Pocket

Costs

Biosimilar filgrastim market entry was associated with significant reductions in claims
payments for branded filgrastim. (Table 1) There was an immediate (in first month) decrease
in average claims payments/480 mcg of $30.77 (95% CI: —40.59 to —20.94) which
represents a 6.52% reduction relative to February 2016. There was also an average reduction
of approximately $3.10 a month (95% CI: 2.31 to 3.90) in the claims payments/480 mcg
trend relative to the pre-intervention trend. At the end of our study period, the average
claims payment for branded filgrastim was $441.47/480 mcg whereas our model estimated it
would have been $538.58/480 mcg without the introduction of biosimilar filgrastim, which
represents an18.0% relative reduction in average claims payment. A similar pattern was
observed across all health plan types (Table 1).

Meanwhile, overall patient OOP costs and patient copayments, deductibles, and coinsurance
amounts for branded filgrastim did not significantly change following biosimilar marker
entry when looking at data pooled for all health plan types. (Table 2) However, among
beneficiaries enrolled in plans with high levels of cost-sharing (HDHP and CDHP plans) we
found a significant decrease in monthly trend of OOP costs relative to baseline. (Table 2)
Relative to the pre-intervention trend, patients in HDHP and CDHP plans experienced an
average reduction in their OOP costs/480 mcg of approximately $ 0.59 a month (95% CI:
-1.03to —0.14) and $ 0.79 a month (95% CI: —1.38 to —0.19) respectively. This represents a
relative reduction in monthly average OOP cost/480 mcg of 1.20% for HDHP enrollees and
1.60 % for CDHP enrollees. On average, from March 15, 2016 to December 31, 2017,
patients paid $49.77/480 mcg (95% CI: 44.43 to 55.11) for branded filgrastim, and
$23.53/480 mcg (95% CI: 20.59 to 26.46) for biosimilar filgrastim.

Sensitivity Analyses

Our first sensitivity analyses, in which the pre-launch trend was calculated only with data
from January 1, 2014 to February 28, 2015, supports the findings of our main analyses and
results are presented in eTable2 of the online appendix. Our second sensitivity analysis, in
which our analytical sample was restricted to referent filgrastim claims, also supports the
findings of our main analysis are results are presented in eTable3 of the online appendix. In
our final sensitivity analysis, we found that 82.9% of our analytical sample consisted of
claims for 300 mcg, 480 mcg or a combination of these and restricted our analytical sample
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to these claims. Results again supported our main analysis and are presented in eTable4 of
the online appendix.

Discussion

Following biosimilar filgrastim market entry, there was a rapid and significant decrease in
branded filgrastim utilization which was due to a rapid and significant uptake of biosimilar
filgrastim. Using an econometrics method [25] we quantified this break in utilization and
found that significant uptake of biosimilar filgrastim began in February 2016. This
corroborates previously published data on filgrastim-sndz uptake in Medicare [15,16] and
Commercial [15] populations, as well as previous research on drug adoption which reported
a typical delay of several months between the introduction of a new drug and its widespread
adoption [23]. We also note that patient OOP costs were significantly lower for biosimilar
than for branded filgrastim. To the extent that patients are (1) aware of their OOP costs, and
(2) able to choose whether they receive a biosimilar version of a biological drug, biosimilar
filgrastim’s lower OOP costs may have contributed to its rapid uptake.

We found that biosimilar filgrastim market entry was associated with significant immediate
and long-term changes in branded filgrastim claims payments. These results did not vary by
health plan type and were robust to sensitivity analyses. We can further characterize this
reduction in claims payments by roughly approximating savings generated over the post-
intervention period. Monthly savings due to reductions in branded filgrastim claims
payments can be approximated by taking the average difference between the predicted
claims payments trend had there been no biosimilar and the actual claims payments trend for
a given month and multiplying it by the number of branded filgrastim claims for that month.
Monthly savings in claims payments due to biosimilar uptake can be approximated by
calculating the monthly average price difference between branded and biosimilar filgrastim
and multiplying it by the number of biosimilar filgrastim claims for that month.

Summing these we find that filgrastim-sndz market entry was associated with approximately
$3,663,741 in savings over the period from March 1, 2016 to December 31, 2017 with
$3,302,408 coming from reductions in branded filgrastim claims payments and $361,333
coming from biosimilar filgrastim uptake. This represents savings of $152.85/480 mcg claim
of which $137.78 comes from reduction in branded filgrastim insurer payments and $15.07
come from filgrastim-sndz uptake. This is a 33% reduction in the price/480 mcg of
filgrastim product. These findings are similar to ones in Europe where one study of price
evolution of filgrastim products across 23 European countries found an average reduction in
price per dose before and after biosimilar market entry of approximately 37% [33]. This
suggests that, in the case of filgrastim, market entry and availability of a biosimilar led to
both immediate and long-lasting reductions in adjudicated biologic prices for insurers.

Assessing the relationship between biosimilar filgrastim market entry and patient OOP costs
for branded filgrastim, we found that while overall patient OOP costs, including deductibles,
copayments and coinsurance payments did not significantly change, beneficiaries enrolled in
plans with high levels of cost sharing (HDHP and CDHP plans) experienced a small but

statistically significant decrease in their OOP cost trend relative to the pre-intervention trend.
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This supports our hypothesis that biosimilar filgrastim market entry would decrease patient
OOP costs through lower deductibles and coinsurances. However, since more than 70% of
beneficiaries for filgrastim products were enrolled in a PPO plan, these cost decreases were
not seen when we assessed patient out-of-pocket costs for all health plan types combined.

Despite significant reductions in branded filgrastim prices and low OOP costs for biosimilar
filgrastim, we did not observe a significant increase in the volume of filgrastim product
claims (branded and biologic) over our study period. This finding is supported by the health
economics literature which has shown that prescription drugs, and more so essential drugs,
have low price elasticity [34-36]. As filgrastim products are non-discretionary medicines
used primarily in high-risk cancer patients and their use is encouraged by National
Comprehensive Cancer Network (NCCN) guidelines [14, 37] we did not expect demand to
be particularly elastic.

Limitations and Strengths

Our study has limitations. Claims data were limited to commercial claims; as payment
structures and incentives vary significantly between commercial and public insurance, our
findings may not be generalizable to public insurers and publicly-insured patients. However,
as the majority of the U.S. population, 67.3% as of 2017 [38], is commercially insured, our
study provides crucial information about an important portion of insurers and patients. Due
to their payment structure and consistent with other studies, we excluded capitated health
plans from our analyses [22]. Given this exclusion, our findings may not be generalizable to
capitated health plans. However, capitated health plan claims represented only 8% of all
filgrastim claims identified; while we encourage future research to investigate the effects of
biosimilar market entry in capitated health plans, our study provides valuable information
for the majority of filgrastim users. Another limitation of this study is that, due to the nature
of claims, manufacturer rebates to insurers are not captured and we are not capturing net
payments for filgrastim products. One recent study describing rebate trends for biologics in
the Medicaid population found that manufacturers started offering substantial rebates
following biosimilar market entry [39]. To the extent that these findings are generalizable to
a commercially insured population our study likely underestimates the insurer savings
associated with biosimilar filgrastim market entry. Another consideration is that this study
characterizes the market entry of a single (and first) U.S. biosimilar. There may be some
limitations as to the generalizability of our results to other biosimilars entering the U.S.
market. Also, despite rigorous efforts to consider and adjust for confounding in our analysis,
there may still be some other unobservable time variant factors we are not accounting for.

Yet this work has many strengths. First, instead of relying on a visual trend assessment to
determine the lag in biosimilar filgrastim adoption, we used an econometrics method to
empirically determine when branded filgrastim utilization started to significantly change.
This allowed us to determine that ITS was a suitable estimation method for our question and
maximized our signal-to-noise ratio by identifying the “best” intervention point for the
purposes of ITS [25]. Second, this study is novel in that it is the first, we believe, to
empirically estimate the effect of market entry of a new biosimilar on insurer payments and
patient out-of-pocket costs in the United States. Third, this study assessed insurer payments
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and patient out-of-pocket costs by health plan type. This informed why certain costs were
impacted while others were not. Finally, as our claims payments variable captured the
different reimbursement structures used in the outpatient and the prescription setting, our
study estimates reflect the variability in drug prices paid by insurers.

Implications and Future Research

Our results suggest that, in the case of filgrastim, market entry of a biosimilar led to
significant savings in insurer payments for branded filgrastim as well as modest patient out-
of-pocket cost reductions for beneficiaries enrolled in high cost sharing health plans. We
have theorized that these savings are due to an increase in price competition due to the entry
of a lower priced, highly similar product. As more biosimilars gain approval and are
launched in the U.S. market, future research should examine (1) the impact of entry of a new
biosimilar on cost and utilization in other, non-filgrastim drug classes and (2) the effect of
additional biosimilar competition in drugs classes for which there are multiple competing
biosimilar products.

Conclusions

In the case of filgrastim, we found that biosimilar availability led to significant immediate
and long-term decreases in claims payments for filgrastim products as well as modest
decreases in patient out-of-pocket costs restricted to patients in high cost sharing plans.
These findings support health policy efforts to reduce roadblocks to widespread biosimilar
approval and adoption in the United States.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

. Targeted policy efforts regarding biosimilars need to be informed by empirical
evidence as to their cost containment potential. The 2015 launch of filgrastim-
sndz, the first U.S. biosimilar, provides a natural experiment in which to
evaluate the biosimilar experience in the United States.

. This study is the first, we believe, to empirically estimate the effect of market
entry of a new biosimilar on commercial insurer payments and patient out-of-
pocket costs in the United States.

. In the case of filgrastim, the availability of a biosimilar was effective in
reducing claims payments for filgrastim products. Patient savings were
restricted to beneficiaries enrolled in high cost sharing health plans.
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Branded vs. Biosimilar Filgrastim Utilization 2014-2017
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Fig 1.

Branded versus biosimilar filgrastim utilization (2014-2017). Launch corresponds to
September 2015, the month biosimilar filgrastim (filgrastim-sndz) was launched in the
United States. Int. point indicates intervention point (February 2016).
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Branded vs. Biosimilar Filgrastim Claims Payments 2014-2017
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Fig 2.

A\?erage monthly claims payments for branded vs biosimilar filgrastim from January 2014 to
December 2017. Launch corresponds to the launch month of biosimilar filgrastim
(September 2015). Average monthly claims payments are adjusted for inflation using the
Medical Care Consumer Price Index and all amounts are presented in January 2014 US
dollars. Int. point indicates intervention point (February 2016).
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Table 1.
Association between the market entry of biosimilar filgrastim and branded filgrastim products claims
payments
Change in Average Claims Payments for 480 mcg of Branded Filgrastim (in U.S. Dollars a)
Level Change b Slope Change ¢
All Branded Filgrastim products, Estimate, - 30.77 (~40.59: —20.94) -3.10 (-3.90: -2.31) *
(95% Cl)
By Health Plan Type Estimate, (95% CI)
PPO -32.66 (-41.31: —24.03) * -2.85 (-3.60: —2.09) *
HDHP -27.23 (-44.21: -10.26) * -3.65 (-4.74: —2.55) *
CDHP -36.22 (-58.47: -13.97) * -3.43 (-5.05: -1.82) *

Abbreviations: PPO: Preferred Provider Organization, HDHP: high deductible health plan, CDHP: consumer directed health plan

aPayments adjusted for inflation using the Medical Care Consumer Price Index and all amounts are presented in January 2014 U.S. Dollars

b . . . . . .
Level change represents the average level change in claims payments amount following the intervention point (February 2016)

Slope change represents the average monthly change in claims payments trend over the post-intervention period relative to the baseline trend

*
p <0.001
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Table 2.

Association between the market entry of biosimilar filgrastim and patient out-of-pocket costs for branded
filgrastim products

Change in Average Patient Out-of-Pocket Cost for 480 mcg of Branded Filgrastim (in U.S. Dollars a)

Level Change b Slope Change ¢
All Branded Filgrastim products, -0.20 (-5.29: 4.90) -0.08 (-0.41: 0.24)
Estimate, (95% CI)
By Health Plan Type Estimate,
(95% ClI)
PPO -2.58 (-8.43: 3.27) 0.02 (-0.36: 0.39)
HDHP 0.81 (—6.94: 8.56) -0.59 (-1.03: —0.14) *
CDHP -3.81(-13.93: 6.31) -0.79 (-1.38: -0.19) *

Abbreviations: PPO: Preferred Provider Organization, HDHP: high deductible health plan, CDHP: consumer directed health plan
aCosts adjusted for inflation using the Medical Care Consumer Price Index and all amounts are presented in January 2014 U.S. Dollars
b . . . . . .

Level change represents the average level change in patient out-of-pocket costs following the intervention point (February 2016)

C, . . . . . .
Slope change represents the average monthly change in cost trend over the post-intervention period relative to the baseline trend
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*
p <0.05
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