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Abstract

We document a novel channel through which commercial drug coverage affects utiliza-
tion in Medicare Part B. Using biosimilars as a setting and exploiting plausibly exogenous
differences in their state-level commercial coverage, we show that increasing biosimilar
exclusion rates in commercial formularies by 10pp leads to 3pp lower utilization among
Part B beneficiaries. By analyzing the prescribing behavior of physicians operating across
multiple facilities, we provide evidence that facilities drive variation in biosimilar utiliza-
tion, likely through preferred stocking of brands with better commercial coverage. Our
results stress the need to account the influence of the commercial market when designing
Medicare policy.
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In the United States, government-regulated insurance markets like Medicaid and
Medicare coexist alongside a large and mostly unregulated commercial market. While
health plans across these two markets rarely serve the same patients, the economic
literature has highlighted several instances when outcomes in one market affect the
other through regulation (Scott Morton, 1997; Duggan and Scott Morton, 2006, 2010;
Feng etal., 2023), the introduction of new payment models (Baker, 2003; Baicker et al.,
2013; Richards and Tello-Trillo, 2019), or capacity constraints (Garthwaite, 2012). This
literature has almost entirely focused on the spillover effects of government-regulated
insurance on outcomes in commercial insurance markets.! However, the sheer size
and profitability of the commercial market leave open the possibility of reverse spillover
effects.

In this paper, we provide causal evidence that equilibrium outcomes in the com-
mercial health insurance market can affect the care beneficiaries of government-funded
insurance receive. In particular, we show that prescription drug coverage in the com-
mercial insurance market affects drug utilization of Medicare Part B patients. Our anal-
ysis focuses on the adoption of biosimilar drugs—bioequivalent copies of complex bio-
logic drugs such as monoclonal antibodies (Food and Drug Administration, 2015). We
find that a 10 percentage point increase in biosimilar coverage by commercial plans
leads to a 3 percentage point increase in biosimilar utilization among Part B beneficia-
ries.

The spillover channel we identify arises from general features of US healthcare
markets, and operates at the facility level rather than the physician level. It arises
because i) patients covered by public and private insurance alike receive care from
common facilities, and ii) facilities tend to standardize elements of care. These fea-
tures are not specific to our setting, so the mechanism is likely relevant in markets for
other healthcare services. A recent but growing literature has documented spillover
effects of this nature that arise from reform-induced changes in physician behavior
(see, e.g., Glied and Zivin, 2002; Barnett et al., 2022). Conversely, we show that the
main mechanism driving our spillover effect is not physician behavior, but rather the
stocking decisions of healthcare facilities, which tend to prioritize drug brands with
broad coverage among commercial health insurance plans. Our results highlight the

!We note two exceptions: Richards and Tello-Trillo (2019) show that the introduction of Managed
Care in Florida by Blue Cross Blue Shield led to higher utilization in Medicare and Medicaid, while Glied
and Hong (2018) show that a expansion in commercial dental coverage led to a contraction in public
provision of the same kind of care. Both papers test a theory of capacity constraints that is conceptually
distinct from the channel we analyze and predicts opposite effects to the ones we find.



role facility logistics and operations play in steering physician behavior and, thereby,
healthcare utilization and spending. With increasing consolidation and private equity
involvement in healthcare facilities (see, e.g., Cooper et al., 2019; Bruch et al., 2021,
Cerullo et al., 2021; Gupta et al., 2021; La Forgia, 2023), understanding the role facility
management plays in physician behavior is increasingly important.

Our paper focuses on the use of drug formularies to manage outpatient utilization
of physician-administered drugs. Formularies are the main tool that health plans and
facilities use to determine what drugs are available to patients. There are two types
of formularies that are relevant for our study. Prescription drug formularies are tiered
menus of drugs that determine what is covered by a health plan and at what cost to
the patient. Facility formularies are lists that determine what drugs are stocked and
available to physicians at a healthcare facility.

Commercial insurance health plans often employ prescription drug formularies
that exclude certain drugs or impose additional restrictions on physicians, such as
requiring prior authorization from the insurer before dispensing a given medication
(see, e.g., Brot-Goldberg et al., 2023). Conversely, Traditional Medicare (TM) beneficia-
ries receive coverage for physician-administered drugs under Medicare Part B, which
covers virtually all drugs approved by the Food and Drug Administration. While not
restricted by prescription drug formularies, TM beneficiaries may still face limited ac-
cess because facility formularies may impose restrictions on which drugs are stocked
for two reasons. First, limiting the number of drugs simplifies logistics such as inven-
tory management and storage space (Dean et al., 2023). Second, favoring a specific
drug over its therapeutic substitutes can unlock higher discounts from the manufac-
turer. When deciding which products to include on the formulary, the facility has an
incentive to favor drugs broadly covered by commercial insurance formularies to max-
imize the chance that patients will be able to receive the drug. This incentive creates a
spillover effect from commercial formularies to facility formularies. In turn, because
facility formularies determine what is administered to patients with commercial and
government health insurance, it introduces a channel through which equilibrium out-
comes in the commercial market can influence patients covered by publicly sponsored
insurance plans.

To empirically test the relevance of this channel, we study the adoption of biosimi-
lar drugs—highly similar alternatives to complex biologic drugs that enter the market
after a reference biologic loses patent protection. Biologics and biosimilars are close
therapeutic substitutes, making it appealing for a facility to favor a single brand over



others. Biosimilars also have highly varying adoption and coverage rates across the
U.S., providing the necessary variation to identify our channel of interest (Socal et al.,
2020; Stern et al., 2021). In particular, the low uptake of biosimilars in Medicare Part
B has prompted substantial debate and several policy proposals to increase utilization
(Medicare Payment Advisory Commission, 2022).

To establish a link between Part B drug utilization and commercial formulary exclu-
sion rates, we employ a research design based on variation across states in exposure to
national formularies. Most commercial plans contract with intermediaries known as
Pharmacy Benefit Managers (PBMs) to design their formulary and negotiate rebates.
Many plans use off-the-shelf formularies offered by the PBM, known as national for-
mularies, whereas others may design their own.? We use data from MMIT Network
Solutions tracking coverage of reference biologic and biosimilar drugs across all com-
mercial insurance plans to calculate variation in state-level exposure to national for-
mularies and translate it into state-level changes in exclusion rates.

Our instrumental strategy relies on two assumptions. First, exclusions in national
formularies cannot be motivated by patient or physician preferences at the state level.
This assumption likely holds because PBMs offer the same national formularies to pay-
ers across all states. Second, a large enough fraction of payers must keep the same na-
tional formulary year after year, even if that formulary undergoes small changes (such
as the inclusion or exclusion of a biosimilar or reference biologic drug). We validate
this assumption by looking at yearly turnover rates at the health plan level in the MMIT
data. Intuitively, our empirical approach identifies the effect of commercial exclusions
by comparing changes in utilization among Part B beneficiaries in states where na-
tional formularies that include (or exclude) a given reference biologic or biosimilar
brand have higher penetration rates.?

Our results show that a 10pp higher exclusion rate from commercial formularies for
agiven brand results in a 3pp lower utilization rate among Part B beneficiaries. Beyond
documenting a causal link between commercial formularies and Part B utilization that
likely extends beyond reference biologics and biosimilars, this spillover effect has eco-
nomically meaningful implications on government spending and biosimilar adoption.
Biosimilars are significantly cheaper than originator biologics but are often not cov-
ered in commercial formularies. Using a simple back-of-the-envelope calculation, we
estimate that full nationwide biosimilar coverage could result in annual savings of ap-

233% of individuals covered by commercial insurance are on a plan that uses a national formulary.
3We use the term brand to refer to a version of the same molecule manufactured by a specific
company—either the reference biologic or one of the biosimilars.
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proximately $61 million for TM beneficiaries and the government.* However, we stress
that any government intervention aiming to achieve this lower level of spending would
likely require formulary coverage mandates, which would likely lead to significantly
higher prices for affected drugs (Hwang et al., 2019).

Having documented a spillover effect between commercial formularies and Medi-
care Part B utilization, we provide further evidence that facility stocking decisions
(rather than physician behavior) are the primary transmission mechanism. First, we
show that prescribing choices are strongly correlated within a facility, with an over-
whelming majority of facilities concentrating over 80 percent of prescriptions for a
given molecule on a single brand. Moreover, we document many instances when a fa-
cility’s preferred brand switches from one year to the next. Because physician practice
style is likely to evolve slowly over time, these abrupt shifts provide an initial indica-
tion that facility-level factors drive prescription patterns. To confirm this intuition, we
study variation in the prescription patterns of physicians who operate in different fa-
cilities. Using the same design as in Finkelstein et al. (2021), we decompose changes
in prescribing behavior between physicians and facilities to estimate that 80% of the
variation in biosimilar adoption is explained by facility-level factors, thus confirming
facility formularies as the most likely driver of the spillovers.

Our findings have important implications for government spending and health-
care policy. First, the spillover effect we identify implies that commercial coverage
decisions affect government spending. This effect is not unambiguously good or bad
but depends on how well commercial markets function. However, given evidence that
PBMs occasionally prefer more expensive drugs if they carry higher rebates, there is
a real possibility that this effect can have a detrimental effect on spending (see, e.g.,
Dusetzina et al., 2021). Even in a well-functioning market, PBMs would not consider
the externality of their decisions on government programs, which would generallylead
to an inefficient equilibrium and may provide grounds for government intervention.
Second, the finding that facilities play an essential role in steering physician behavior
matters for policy. Physicians are not isolated in their practice; rather, they are influ-
enced by the environment where they work. Our research suggests that changes in
physician prescribing behavior could sometimes be more appropriately attributed to
facility-level decisions. Recognizing this distinction is crucial because policies aimed
at altering physician behavior may prove ineffective when they ignore the restrictions

“TM patients face a 20% coinsurance rate for Part B services, though many beneficiaries also use
Medigap to cover part of their out-of-pocket costs.



imposed by facilities.

Our paper makes three contributions to the economic literature. First, we con-
tribute additional evidence on the complex interplay between the various segments
of the U.S. healthcare market by highlighting the effect that equilibrium outcomes in
commercial markets can have on care for patients enrolled in government-sponsored
plans. Whereas a large body of work has focused on the effect of government programs
on the private market (see, e.g., Scott Morton, 1997; Glied and Zivin, 2002; Duggan and
Scott Morton, 2006, 2010; Baicker et al., 2013; Clemens and Gottlieb, 2017; Einav et al.,
2020; Wilcock et al., 2020; Barnett et al., 2022; Feng et al., 2023), relatively little at-
tention has been paid to the impact of commercial market outcomes on government
insurance. The existing work on the topic generally focuses on the rival nature of these
two markets by highlighting how expansions (or contractions) in commercial coverage
affect publicly insured patients through capacity constraints (Glied and Hong, 2018;
Richards and Tello-Trillo, 2019).> Conversely, our paper identifies a channel that is
fundamentally different and depends on the standardization of care at the provider
level.®

Second, we add to the current understanding of manufacturer-PBM negotiations
and insurance coverage incentives in drug markets. This topic has received increased
attention recently, with researchers identifying several factors that affect negotiations,
such asdemand inertia (Feng and Maini, 2023) and the presence of most-favored-nation
clauses (Conti et al., 2021; Feng et al., 2023). A parallel line of work has studied the in-
centives facing insurance plans when choosing which drugs to cover, which include
rebates (Olssen and Demirer, 2023), screening (Geruso et al., 2019), and spillovers to
medical spending (Lavetti and Simon, 2018; Starc and Town, 2020). Our work uncovers
a mechanism that would encourage manufacturers of drugs administered in an outpa-
tient setting to attain better formulary coverage when negotiating with PBMs.

Third, we uncover another potential barrier that could slow down the diffusion
of biosimilar brands. Past work on biosimilar uptake has highlighted the aggressive
response of incumbent biologics (Maini et al., 2021), the role of patent uncertainty
(Van de Wiele et al., 2021; Hemphill and Sampat, 2022), the relative safety and efficacy
of biosimilar drugs (Cohen et al., 2017; Zhai et al., 2019), and the financial incentives
faced by physicians and facilities (Scott Morton, 2021; Bond et al., 2023). In this paper,

SGarthwaite (2012) is another relevant work on the effect of capacity constraints on the healthcare
system.

A conceptually related, but distinct paper is Grabowski et al. (2008), which shows how patients re-
ceive the same type of care at nursing homes regardless of their insurance provider.



we show that the stocking behavior of outpatient facilities is another critical barrier to
adoption and that most of the variation in US physician-administered biosimilar adop-
tion is due to facility effects rather than physician effects.

1 Institutional Background and Data

1.1 Commercial Insurance and Facility Drug Formularies

When prescribing medication, physicians consider clinical concerns such as efficacy,
safety, side effects, and drug interactions. In the case of drugs administered in an out-
patient setting (e.g., hospital outpatient departments and physician offices) in the US,
physicians also need to account for restrictions created by two types of formularies:
the prescription drug formulary of the patient’s health plan and the formulary of the
facility where the doctor is prescribing.’

1. Prescription drug formularies are tiered menus listing all drugs covered by the
health plan. Tiers determine the out-of-pocket cost to the patient and whether
the plan imposes any non-monetary restrictions on the drug’s utilization, such as
step therapy or requiring prior authorization before administering the drug.

Drugs are assigned to tiers based on negotiations between drug manufacturers
and intermediaries called Pharmacy Benefit Managers (PBMs). The role of PBMs
is to negotiate higher rebates in exchange for better tier placement. Often, re-
bates are also contingent on the tier of direct competitors, with manufacturers
granting additional concessions when direct competitors are placed in less gen-
erous tiers or excluded altogether (Senate Finance Committee, 2021). As a result,
it is common for drug formularies to exclude drugs that have close substitutes.

After negotiations, PBMs offer formularies to payers such as insurance compa-
nies and self-insured employers. Payers can create a custom formulary from the
grids of contingent rebates negotiated by the PBM. Alternatively, most PBMs also
offer some ready-made “national formularies.” Because they require less exper-
tise and effort, national formularies are usually preferred by self-insured employ-
ers. As a result, they have a dominant position in the commercial insurance seg-

ment, which we exploit for our identification strategy.

"Due to differences in reimbursement structure, hospitals may have separate inpatient and outpa-
tient formularies. Our analysis focuses on drugs prescribed primarily in outpatient settings and there-
fore on hospital outpatient formularies.



2. Facility formularies determine what drugs facilities stock and make available to
physicians. There are at least two reasons a facility would restrict its formulary.
First, limiting the number of drugs in stock has logistical advantages, such as eas-
ier inventory management and reduced storage space (Dean et al., 2023). Second,
facilities can unlock additional discounts from manufacturers through volume or
percentage-based guarantees, which often imply that competing products must
either be excluded or their use strongly discouraged.

Exclusive contracts for facility formularies are particularly prominent in cases
where close therapeutic substitutes are available, such as biologic drugs with
biosimilar competitors. According to interviews we conducted with hospital phar-
macy representatives, exclusions are frequent. They are not costless, however,
because they restrict the available options for patients and physicians, which can
be problematic for patients whose insurance company also uses a restricted pre-
scription drug formulary. In the most extreme scenario, a patient whose insur-
ance does not cover any of the drugs in stock at a facility may be responsible for
the entire list price of the treatment received. To avoid such scenarios and en-
sure reimbursement, facilities strive to include broadly covered drugs in their
formularies.

Figure 1 summarizes the key agents involved in physician-administered drugs and their
incentives, with blue arrows highlighting the channels that directly influence Medicare
Part B utilization and green arrows highlighting the channels that directly influence
commercial utilization. Commercial insurance formularies are separate from the blue
part of the system but may affect Medicare Part B utilization through the hypothesized
spillover channel, represented by the red arrow.

1.2 Biosimilars

Biologic drugs (“biologics”) are complex molecules derived from organic material, such
as insulin or monoclonal antibodies. Due to their complexity, biologics cannot be ex-
actly reproduced like traditional, small-molecule drugs. Instead, potential competi-
tors can create "biosimilars": highly similar versions of an existing reference biologic
without clinically meaningful differences in safety and efficacy (Food and Drug Admin-
istration, 2021).

Biosimilars present a useful setting for studying potential spillovers of commer-
cial formularies on facility formularies and drug utilization in Medicare Part B for
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Figure 1: Diagram for impact of hospital formularies

several reasons. First, they are often physician-administered infusions, meaning they
are covered by Medicare Part B. Second, the FDA standard for biosimilar approval re-
quires that there are no clinically meaningful differences between biosimilar medica-
tions and their reference brand, meaning that—while not identical—these products are
close substitutes: patients can switch between them without suffering negative conse-
quences (Barbier et al., 2020). This makes them ideal candidates for exclusive con-
tracts. Third, partly because biosimilars are relatively new, there is significant vari-
ation in their commercial coverage, both across plans and over time. Moreover, evi-
dence shows that the adoption of biosimilars has been slowed by issues such as physi-
cian awareness (Cohen et al., 2017), skewed financial incentives (Bond et al., 2023),
and the aggressive use of manufacturer rebates (Maini et al., 2021; Frank et al., 2022).
Finally, even though only a limited number of biosimilars have been approved, bio-
logic drugs represent almost half of pharmaceutical spending, and many policymak-
ers and researchers see adoption of biosimilars as a crucial step towards moderating
drug spending.®

Our empirical analysis focuses on a set of four physician-administered biologic
molecules with biosimilar competitors that launched before 2019: filgrastim (a bone-
marrow stimulant, brand name Neupogen), infliximab (an immunosuppressant, brand
name Remicade), pegfilgrastim (a bone marrow stimulant, brand name Neulasta), and

8See for example, Marta Wosiiska’s interview on Tradeoff on January 26, 2023
(https://tradeoffs.org/2023/01/26/humira-biosimilar-drug-prices/, retrieved June 8, 2023).
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epoetin alpha (a treatment for anemia, brand name Procrit).” Appendix Table 2 shows
the number and launch dates of the biosimilar competitors for each of these drugs.

1.3 Data Sources and Summary Statistics

We use three data sources for our study. First, to measure physician behavior and
brand-level utilization in Medicare Part B, we use a 20 percent random sample of all
Medicare Part B fee-for-service claims data from 2015 to 2019 (Centers for Medicare
and Medicaid Services, 2019). For our regression analyses, we aggregate this data to
the state-brand-year level.

Figure 2 provides an overview of biosimilar uptake in Medicare Part B, calculated
as the annual state-level penetration rate of biosimilar brands for each of our four
molecules of interest. We find that uptake is highly heterogeneous across states—
ranging from 41% to 99% for filgrastim, 5% to 32% for infliximab, 0% to 66% for epoetin
alfa, and 7% to 47% for pegfilgrastim in 2019. Moreover, there is no apparent spatial cor-
relation in uptake across neighboring states and we don't find significant pairwise cor-
relations in state-level uptake between any molecules in our sample (see Appendix Ta-
ble 4). The lack of a reliable pattern is particularly striking in the case of filgrastim and
pegfilgrastim, which are both prescribed and administered primarily by hematology-
oncologists and oncologists.

Second, to measure commercial insurance coverage, we use plan-level insurance
coverage information from MMIT Network solutions (Managed Markets Insight and
Technology, 2020). The data contain plan-year-brand level coverage information for
reference biologic and biosimilar brands, including whether a brand is covered by the
plan (our main variable of interest) and whether its use is restricted by prior autho-
rization requirements (which we use in robustness checks). In addition, MMIT tracks
enrollment numbers for each plan (which we use as weights in calculating state-level
coverage statistics) and whether the plan adopted a specific national formulary or used
a custom formulary. Table 3 in Appendix B reports additional summary statistics on
commercial formulary coverage, broken down by brand.

Third, we collect data on detailing payments to physicians from OpenPayments

data, which we use as a control in one of our regressions.

9We chose 2019 as a cutoff because our Medicare data ends in 2019. Epoetin alfa is also marketed
under the name Epogen for the treatment of end-stage renal disease (ESRD). As usage for ESRD is limited
and sample size is insufficient, we focus only on non-ESRD usage and the reference brand Procrit.
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Filgrastim Infliximab

Figure 2: Uptake of biosimilar Filgrastim, Infliximab, Epoetin Alfa, and Pegfilgrastim
across US states in 2019

Notes: Data comes from the Medicare Part B 20% claims sample. Biosimilar uptake is measured as the
sum of market shares across all biosimilar brands. Data for epoetin alfa includes only non-ESRD usage.

2 Impact of Insurance Formulary Coverage on
Biosimilar Uptake in Part B

This section shows that formulary coverage in commercial and Medicare Advantage
plans causally affects biosimilar uptake among Medicare Part B patients.

Our strategy compares the within-molecule market share of a given biologic or
biosimilar brand among Medicare Part B patients to the fraction of commercial and
MA patient lives for whom the formulary does not cover the brand. Our analysis is at
the state-year level.l? We estimate the following regression equation:

Brand Market Shareji; = A¢ + vji + B Fraction of uncovered lives;y; + €;; (1)

where j denotes brand, k denotes state, and t denotes year. As controls, we include

107 better way to conduct this analysis would be at the level of a hospital referral region (HRR). How-
ever, this would require exact data on the geographic location of patients (matched to formulary data),
which is hard to come by at the scale required for this project.
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fixed effects for biosimilar age to account for national biosimilar uptake curves, A,
and the interaction of brand and state, yj.. Our coefficient of interest, {3, represents the
association of the fraction of uncovered lives amongst commercially insured patients
with the brand market share amongst Medicare Part B patients. In this specification,
our variation comes from changes in commercial insurance coverage over time within
a given state.

A primary challenge in estimating Equation 1is that a correlation between commer-
cial coverage and Part B utilization could reflect the unobserved evolution of state-level
preferences over time. Evolving preferences may cause changes in physician prescrib-
ing patterns and commercial formularies, many of which are designed by the health
plan to match enrollee preferences.

To address this issue, we propose an instrumental variable approach based on na-
tional formularies, stock products designed by PBMs, and available to all US payers. Not
everyone uses national formularies—payers can also design custom formularies based
on the rebates negotiated by PBMs but potentially more tailored to the preferences of
local enrollees. However, national formularies are particularly popular among self-
insured employers—who make up a significant fraction of the commercial insurance
market—because designing a custom formulary can be challenging. Changes in drug
coverage on national formularies should be independent of state-level preferences for
a given brand because PBMs design them for the entire US market. Of course, differ-
ential adoption of these formularies partly reflects differences in state preferences. To
ensure that our instrument is uncorrelated with these preferences, we use penetration
of national formularies at the state level in the previous year to create a projected level
of coverage for a given year. This strategy works because (i) national formularies of-
ten maintain the same identity for many years (e.g., Express Scripts has been offering
their “National Preferred Formulary” for the last ten years), and (ii) payers rarely switch
formularies.!! Therefore, any change in a national PBM formulary will mechanically
affect exclusion rates at the state level in a way that is plausibly unrelated to changes
in state-level preferences.

Formally, our instrument is the sum across all national formularies of the fraction
of commerecially insured lives in state k covered by national formulary f in year t — 1,
multiplied by an indicator ]IeXCIudedjft for whether brand j is excluded from coverage by

lsee Express Scripts’ formulary page where they describe their National Preferred Formulary:
https://www.express-scripts.com/corporate/about/formularies, retrieved July 27, 2023. Appendix Table
5 reports annual turnover rates of commercial plans using national formularies, showing, for instance,
a 79.3% retention rate in national formularies between 2017 and 2018..
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Variation in our instrument Z;, arises from two sources. The first source of variation
is the time-varying market share of specific national formularies across states. Ap-
pendix Figure 5 plots the distribution of state-level market shares in 2019 for the four
most popular national formularies in the US commercial insurance segment. It shows
market shares for the four largest national formularies vary across states, ranging from
0.4% to 20.2%. The second source of variation is changes in the exclusion of reference
biologic and biosimilar brands across national formularies.!? Overall, we identify 29
exclusion events and 146 new coverage events (see Appendix Table 6 for details).

We report our results in Table 1. Our first stage results in Panel C show a strong as-
sociation between our instrument and coverage rates, confirming that our instrument
has sufficient power. The reduced-form regression suggests that a 10pp increase in the
exclusion rate of a given brand is associated with a 3.1pp decline in utilization among
Medicare Part B beneficiaries (Column 1). When we instead rely solely on variation
generated by national formularies through our IV approach, we find a similar effect
(29pp). Additional specifications that control for marketing payments to physicians
(Column 2) and weight results by state population (Column 3) return almost identi-
cal coefficients. Across all these regressions, the effect is consistent and ranges be-
tween 2.9 and 3.0pp. In Appendix E, we conduct three sets of robustness checks, all of
which confirm our results. First, we follow Papke and Wooldridge (2008) in calculating
average partial effects using pooled quasi-maximum likelihood estimation (QMLE) to
account for our fractional response variable and endogenous regressor. Second, we
measure coverage using the fraction of commercial lives with unrestricted access to
a given brand (e.g., coverage with no prior authorization or other restrictions). Third,
we exclude the four largest states and re-run our analysis to account for the possibility
that PBMs cater to patients in these states.

Our results suggest that the spillover effect of commercial formularies is econom-
ically significant. The reference biologic generally has broad coverage in commercial

12These coverage decisions are linked to the PBMs associated with the commercial insurers operat-
ing within a state. For instance, Connecticut’s commercial insurance market is dominated by two large
national PBMs, each of which covers between 30-40% of the commercial market in our timeframe. Be-
tween 2018 and 2019, commercial coverage for the pegfilgrastim biosimilar brand Udenyca in Connecti-
cut increased from 41% to 91%, when both PBMs added it to their formularies.
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Table 1: IV Regression of Impact of Private Insurance Formulary Coverage on Biosim-
ilar Uptake

1) () 3)
PANEL A. REDUCED-FORM ESTIMATES
Fraction Excluded -0.309 -0.306 -0.309
(0.036) (0.036) (0.058)
Specification OLS OLS OLS
PANEL B. IV RESULTS
Fraction Excluded -0.290 -0.288  -0.297
(0.046) (0.046) (0.094)
Specification 2SLS  2SLS  2SLS
First-Stage F-stat. 941.0 8233 941.6

PANEL C. IV FIRST STAGE

Uncovered on National Formulary 0.522  0.522  0.511
(0.010) (0.010) (0.009)

Specification OLS OLS OLS
R? 0921 0921 0928
Observations 1,836 1,836 1,836
Open Payments Control No Yes Yes
Population Weights No No Yes

Notes: Estimates of Equation 1, using OLS and IV approaches. The data is at the state-year-brand level
and include data from 2015 to 2019. The dependent variable is the brand-level market share for each
brand in a given state-year. Standard errors are clustered at the state-brand level. Molecules are only
included after their first biosimilar launch.
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formularies, translating to higher market share among TM beneficiaries. As reference
brands are more expensive than biosimilar competitors, this likely increases Medicare
spending.

While calculating the exact impact of the spillover effect would require more de-
tailed data and several additional assumptions, we can obtain an approximate value of
the money at stake using a simple back of the envelope calculation.

To perform the calculation we take the difference in the average cost of a claim be-
tween each reference biologic and biosimilar brand. Then, for each biosimilar brand
j, we assume that commercial formularies cover all available biosimilar brands. Using
the estimated coefficient from our preferred specification in Column (2) of Table 1, we
estimate the change in utilization as AQj, = B x ACoverage;jk X Qjx, where Qjy is the
number of Part B claims for biosimilar j in state k. We also assume that the additional
claims for biosimilar j come from the other brands proportionally to their observed
market share.'3

Using this method, we find potential excess Medicare Part B spending of up to $61
million in 2019—approximately 10 percent of the total potential savings from switching
all patients to the cheapest available biosimilar.

3 Mechanisms

Having established a link between commercial formularies and Part B utilization, we
now investigate the mechanisms behind this link. We start by presenting some sum-
mary statistics on facility-level prescribing patterns in Part B, then decompose varia-
tion into doctor-level and facility-level effects.

3.1 Facility Prescribing Patterns

From qualitative interviews, we know that facilities set internal formularies and earn
financial considerations from manufacturers if they prefer one brand within a given
molecule. We provide descriptive evidence consistent with this behavior by looking
at facility-level prescribing patterns using the 20% random sample of fee-for-service
Medicare beneficiaries.

Facilities overwhelmingly prescribe a single brand over all possible alternatives.
In 2019, about 80 percent of facilities had a dominant brand (either a biosimilar or the

13See Appendix F for more details.
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Figure 3: Fraction of Facilities with over 80% Utilization of a Single Brand, by Molecule
and Facility Type

Notes: Figure is calculated using the 20% Medicare Part B data from 2019. Facilities with less than 5
administrations of a given molecule are excluded.

reference biologic) with at least an 80 percent prescription share within a molecule.!*
As Figure 3 shows, the result holds broadly: across all molecules, at least two-thirds of
physician offices and hospital outpatient facilities have a dominant brand.

This result strongly suggests that prescribing choices are highly correlated within
facilities. This correlation could arise either because of facility-imposed restrictions
or because of physicians’ preferences in that facility. Something that provides sug-
gestive support for facility restrictions is that 6 percent of facilities with a dominant
brand in 2018 and 2019 switch to a different one in the following year. These abrupt
switches are unlikely to be generated by changes in physician preferences or beliefs,
which—while correlated with organizations and networks—are more persistent over
time (Epstein and Nicholson, 2009). We provide more rigorous evidence in support of
facility restrictions in the next section.

1“We use 80 percent as a threshold for dominance because discussions with hospital pharmacists and
administrators responsible for facility purchasing indicated this threshold as a common requirement
for percentage-of-sales contracts. We exclude facilities with fewer than 5 claims.
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3.2 Physicians versus Facilities

While existing research documents that physician practice style can generate spillovers
across insurance markets (Glied and Zivin, 2002; Barnett et al., 2022), studies of biosim-
ilar uptake have provided descriptive evidence that doctor characteristics do not ex-
plain much of the variation in utilization (Dean et al., 2021; Socal et al., 2020). There-
fore, we conjecture that the primary mechanism behind the link between commercial
formularies and Part B utilization is the effect of commercial formularies on facility
formularies.

To test this hypothesis, we follow the methodology from Finkelstein et al. (2021). We
construct aggregate utilization rates at the physician-facility-brand level using the 20%
Medicare Part B sample. For each physician i and facility f, we calculate the physician’s
average biosimilar utilization within the facility Y;; and the biosimilar market share
amongst all other physicians prescribing within the facility (y;)."® vy; is an indicator of
facility-level prescribing that is not directly influenced by physician i. Then, limiting
our sample to physicians who prescribe in two facilities f; and fp, we plot Yir, — Yif,
against vy, —Yry,. Intuitively, this plots the change in facility-level biosimilar utilization
from one facility to another on the x-axis against the change in a physician’s prescribing
when moving across those two facilities on the y-axis. If variation in biosimilar pre-
scribing were entirely due to physician choices, the slope of this line would be zero.
However, if the facility influences the decision, the slope will be positive. A slope of
one would imply that physicians conform completely to the prescribing habits of each
facility where they operate. '

Figure 4 plots our results separately by molecule. Across all brands, the facility
appears to dominate the decision of whether to use a biosimilar or a reference brand,
with line slopes 0f 0.897 (95% confidence interval: 0.844-0.951) for filgrastim, 0.788 (95%
confidence interval: 0.737-0.843) for infliximab, 0.779 (95% confidence interval: 0.721-
0.838) for pegfilgrastim, and 0.788 (95% confidence interval: 0.739-0.837) for epoetin
alpha. Hence, across all molecules, physicians adapt their prescription patterns to ad-
here very closely to the choices of other physicians at the same facility."

1>We aggregate across biosimilar brands because specific biosimilar brands often have very low mar-
ket shares at the facility level.

16Notice that this is an indirect test because we cannot measure physician and facility responses to a
change in formulary coverage using our data. With more granular data, we could measure doctor-facility
level responses to insurance coverage changes and decompose variation in that quantity. Instead, we
decompose variation in the observational data.

71deally, we would run a similar analysis for patients switching between two facilities. However, this
switch is often associated with a corresponding change in prescribing physician, thus any change in
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Figure 4: Change in Physician Biosimilar Prescribing Across Facilities

Notes: Figure reports estimates based on the Finkelstein et al. (2021) design. The sample includes all
physicians prescribing a given drug in two facilities, using data from the 20% Medicare Part B data be-
tween 2015 and 2019.
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The results help refine our understanding of our estimates in the previous section.
The evidence suggests that doctors generally defer to the facility when choosing which
brand to prescribe within a set of similar drugs. Therefore, facilities are more likely to

drive the responses to commercial insurance changes.

4 Conclusion

This article provides causal evidence of a quantitatively significant spillover from com-
mercial insurance coverage restrictions to utilization in Medicare Part B, a program
that does not limit drug coverage. We provide further evidence that facility stocking
decisions likely drive this effect.

We demonstrate the existence of this channel by analyzing coverage of reference
biologics and their biosimilar competitors. In doing so, we also uncover a potential ob-
stacle to biosimilar adoption, which in turn has the potential to affect Medicare spend-
ing. A back-of-the-envelope calculations suggests that this spillover effect may gener-
ate as much as $61 million in excess spending in Medicare Part B. We note, however,
that this effect would be difficult to eliminate through regulation. For example, requir-
ing facilities to stock more brands or commercial formularies to exclude fewer would
almost certainly result in higher costs for facilities and health plans.

More importantly, the channel we identify is unlikely to be limited to our empiri-
cal setting, which calls for additional research around this phenomenon. This spillover
channel unlocks a strategic opportunity for manufacturers of outpatient-administered
drugs with close therapeutic substitutes. Manufacturers that achieve broad commer-
cial coverage for their brands enhance their ability to secure preferred status on facility
formularies and, in turn, affect the drug utilization of patients receiving care at those
facilities. This includes Medicare Part B beneficiaries but also beneficiaries of other
government programs that do not impose formulary restrictions, such as state Medi-
caid programs. Our findings may also generalize to any setting where different agents
make insurance coverage and distribution decisions. For example, this channel could
affect how pharmacies choose which generic brand to stock when insurance plans fa-
vor certain generics over near-identical counterparts.

Finally, our results raise two crucial policy questions. First, because the spillover

prescribing behavior could not be directly attributed to the switch in facility. Previous literature shows
that few patient characteristics are correlated with biosimilar utilization (Socal et al., 2020; Dean et al.,
2021).
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effect we identify implies that equilibrium outcomes in commercial markets affect gov-
ernment spending, our results raise the possibility that the government may be justi-
fied in introducing limited regulation in private markets to protect public insurance
programs from these spillover effects. Second, because it allows linking two other-
wise separate markets, this channel can—in theory—allow firms to exploit a dominant
position in one market to gain a competitive advantage in a separate market, a behavior
that has traditionally been considered anticompetitive. Future research should inves-
tigate whether drug manufacturers engage in this type of behavior.

20



References

Baicker, Katherine, Michael E. Chernew, and Jacob A. Robbins, “The spillover effects
of Medicare managed care: Medicare Advantage and hospital utilization,” Journal of
Health Economics, December 2013, 32 (6), 1289-1300.

Baker, Laurence C., “Managed care spillover effects,” Annual Review of Public Health,
2003, 24, 435-56. Num Pages: 22 Place: Palo Alto, United States Publisher: Annual

Reviews, Inc.

Barbier, Liese, Hans C. Ebbers, Paul Declerck, Steven Simoens, Arnold G.
Vulto, and Isabelle Huys, “The Efficacy, Safety, and Immunogenicity of Switch-
ing Between Reference Biopharmaceuticals and Biosimilars: A Systematic Re-
view,” Clinical Pharmacology & Therapeutics, 2020, 108 (4), 734-755.  _eprint:
https://onlinelibrary.wiley.com/doi/pdf/10.1002/cpt.1836.

Barnett, Michael L., Andrew Olenski, and Adam Sacarny, “Common Practice:
Spillovers from Medicare on Private Health Care,” American Economic Journal: Eco-
nomic Policy, 2022, forthcoming.

Bond, Amelia M., Emma B. Dean, and Sunita M. Desai, “The Role of Financial Incen-
tives in Biosimilar Uptake in Medicare: Evidence from the 340B Program,” Health
Affairs., May 2023, 42 (5), 632-641. Publisher: Project Hope.

Brot-Goldberg, Zarek C., Samantha Burn, Timothy Layton, and Boris Vabson, “Ra-
tioning Medicine Through Bureaucracy: Authorization Restrictions in Medicare,’
January 2023.

Bruch, Joseph, Dan Zeltzer, and Zirui Song, “Characteristics of Private Equity-Owned
Hospitals in 2018,” Annals of Internal Medicine, February 2021, 174 (2), 277-279. Pub-
lisher: American College of Physicians.

Centers for Medicare and Medicaid Services, “20% Research Identifiable Fee-for-
Service Claims Database,” 2019.

Cerullo, Marcelo, Kelly Kaili Yang, James Roberts, Ryan C. McDevitt, and Anaeze C.
Offodile, “Private Equity Acquisition And Responsiveness To Service-Line Profitabil-
ity At Short-Term Acute Care Hospitals,” Health Affairs, November 2021, 40 (11), 1697-
1705. Publisher: Health Affairs.

21



Clemens, Jeffrey and Joshua D. Gottlieb, “In the Shadow of a Giant: Medicare’s Influ-
ence on Private Physician Payments,” Journal of Political Economy, February 2017, 125
(1), 1-39. Publisher: The University of Chicago Press.

Cohen, Hillel, Donna Beydoun, David Chien, Tracy Lessor, Dorothy McCabe,
Michael Muenzberg, Robert Popovian, and Jonathan Uy, “Awareness, knowledge,
and perceptions of biosimilars among specialty physicians,” Advances in Therapy.,
January 2017, 33 (12), 2160-2172. Publisher: Springer Science and Business Media
LLC.

Conti, Rena M., Brigham Frandsen, Michael L. Powell, and James B. Rebitzer, “Com-
mon Agent or Double Agent? Pharmacy Benefit Managers in the Prescription Drug
Market,” May 2021.

Cooper, Zack, Stuart V Craig, Martin Gaynor, and John Van Reenen, “The Price Ain’t
Right? Hospital Prices and Health Spending on the Privately Insured,” The Quarterly
Journal of Economics, February 2019, 134 (1), 51-107.

de Wiele, Victor L Van, Aaron S Kesselheim, and Ameet Sarpatwari, “Barriers to US
biosimilar market growth: Lessons from biosimilar patent litigation,” Health Affairs,
August 2021, 40 (8), 1198-1205. Publisher: Health Affairs (Project Hope).

Dean, Emma B., R. Pierre, S. Carter, and A. Bond, “The Role of Supply Chain Inter-
mediaries in Steering Hospital Product Choice: Group Purchasing Organizations and
Biosimilars,” Technical Report 2023.

Dean, Emma Boswell, Phyllis Johnson, and Amelia M. Bond, “Physician, Prac-
tice, and Patient Characteristics Associated With Biosimilar Use in Medicare
Recipients,” JAMA Network Open, January 2021, 4 (1), e2034776-e2034776. _eprint:
https://jamanetwork.com/journals/jamanetworkopen/articlepdf/2775641/dean_2021_oi_201053_161

Duggan, Mark and Fiona M. Scott Morton, “The Distortionary Effects of Government
Procurement: Evidence from Medicaid Prescription Drug Purchasing,” Quarterly
Journal of Economics, 2006, 121 (1), 1-30. ISBN: 99-05-037E _eprint: arXiv:1011.1669v3.

_ and Fiona Scott Morton, “The Effect of Medicare Part D on Pharmaceutical Prices
and Utilization,” American Economic Review, March 2010, 100 (1), 590-607.

Dusetzina, Stacie B., Ameet Sarpatwari, Michael A. Carrier, Richard A. Hansen,
Nancy L. Keating, and Haiden A. Huskamp, “Patient and Payer Incentives to Use

22



Patented Brand-Name Drugs vs Authorized Generic Drugs in Medicare PartD,” JAMA
Internal Medicine, December 2021, 181 (12), 1605-1611.

Einav, Liran, Amy Finkelstein, Yunan Ji, and Neale Mahoney, “Randomized trial
shows healthcare payment reform has equal-sized spillover effects on patients not
targeted by reform,” Proceedings of the National Academy of Sciences of the United States
of America, August 2020, 117 (32), 18939-18947.

Epstein, Andrew J. and Sean Nicholson, “The formation and evolution of physician
treatment styles: an application to cesarean sections,” Journal of Health Economics,
December 2009, 28 (6), 1126-1140.

Feng, Josh and Luca Maini, “Demand Inertia and the Hidden Impact of Pharmacy Ben-
efit Managers,” 2023. ISBN: 1128726274327.

_ ,Thomas Hwang, and Luca Maini, “Profiting from Most-Favored Customer Procure-
ment Rules: Evidence from Medicaid,” American Economic Journal: Economic Policy,
May 2023, 15 (2), 166-197.

Finkelstein, Amy, Matthew Gentzkow, and Heidi Williams, “Place-Based Drivers of
Mortality: Evidence from Migration,” American Economic Review, August 2021, 111
(8), 2697-2735.

Food and Drug Administration, “Scientific Considerations in Demonstrating Biosim-
ilarity to a Reference Product: Guidance for Industry,” Technical Report 2015.

Food and Drug Administration, “Biosimilar and Interchangeable Biologics: More
Treatment Choices,” Technical Report 2021. Publisher: FDA.

Forgia, Ambar La, “The Impact of Management on Clinical Performance: Evidence
from Physician Practice Management Companies,” Management Science, August
2023, 69 (8), 4646-4667. Publisher: INFORMS.

Frank, Richard G., Mahnum Shahzad, Aaron S. Kesselheim, and William Feldman,
“Biosimilar competition: Early learning,” Health Economics, 2022, 31 (4), 647-663.
_eprint: https://onlinelibrary.wiley.com/doi/pdf/10.1002/hec.4471.

Garthwaite, Craig L., “The Doctor Might See You Now: The Supply Side Effects of Pub-
lic Health Insurance Expansions,” American Economic Journal: Economic Policy, April
2012, 4 (3), 190-215.

23



Geruso, Michael, Timothy Layton, and Daniel Prinz, “Screening in Contract Design:
Evidence from the ACA Health Insurance Exchanges,” American Economic Journal:
Economic Policy, May 2019, 11 (2), 64-107.

Glied, Sherry and Joshua Graff Zivin, “How do doctors behave when some (but not
all) of their patients are in managed care?,” Journal of Health Economics, March 2002,
21 (2), 337-353.

_ and Kai Hong, “Health care in a multi-payer system: Spillovers of health care service
demand among adults under 65 on utilization and outcomes in medicare,” Journal of
Health Economics, July 2018, 60, 165-176.

Grabowski, David C., Jonathan Gruber, and Joseph J. Angelelli, “Nursing Home Qual-
ity as a Common Good,” The Review of Economics and Statistics, November 2008, 90 (4),
754-764.

Gupta, Atul, Sabrina T. Howell, Constantine Yannelis, and Abhinav Gupta, “Owner
Incentives and Performance in Healthcare: Private Equity Investment in Nursing
Homes,” February 2021.

Hemphill, C Scott and Bhaven N Sampat, “Fixing the FDA’s orange book,” Health Af-
fairs, June 2022, 41 (6), 797-800. Publisher: Health Affairs (Project Hope).

Hwang, Thomas J., Stacie B. Dusetzina, Josh Feng, Luca Maini, and Aaron S. Kessel-
heim, “Price Increases of Protected-Class Drugs in Medicare Part D, Relative to In-
flation, 2012-2017,” JAMA, July 2019, 322 (3), 267-269.

Lavetti, Kurt and Kosali Simon, “Strategic Formulary Design in Medicare Part D
Plans,” American Economic Journal: Economic Policy, August 2018, 10 (3), 154-192.

Maini, Luca, Josh Feng, Thomas Hwang, and Jacob Klimek, “Biosimilar Entry and the
Pricing of Biologic Drugs,” Technical Report 2021.

Managed Markets Insight and Technology, “Formulary Insights,” 2020.

Medicare Payment Advisory Commission, “June 2022 Report to the Congress: Medi-
care and the Health Care Delivery System,” Technical Report 2022.

Morton, Fiona M. Scott, “The Interaction between a Most-Favored-Customer Clause
and Price Dispersion: An Empirical Examination of the Medicaid Rebate Rules of

24



1990,” Journal of Economics & Management Strategy, 1997, 6 (1), 151-174. _eprint:
https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.1430-9134.1997.00151.x.

Morton, Fiona Scott, “Paying for Biologic PADs in Medicare Part B: 1% Steps for Health
Care Reform,” Technical Report 2021.

Olssen, Alex and Mert Demirer, “Drug Rebates and Formulary Design: Evidence from
Statins on Medicare Part D,” 2023.

Papke, Leslie E. and Jeffrey M. Wooldridge, “Panel data methods for fractional re-
sponse variables with an application to test pass rates,” Journal of Econometrics, 2008,
145 (1), 121-133.

Richards, Michael R. and D. Sebastian Tello-Trillo, “Public Spillovers from Private
Insurance Contracting: Physician Responses to Managed Care,” American Economic
Journal: Economic Policy, November 2019, 11 (4), 375-403.

Senate Finance Committee, “Insulin: Examining the Factors Driving the Rising Cost
of a Century Old Drug,” Technical Report 2021.

Socal, Mariana P., Kelly E. Anderson, Aditi Sen, Ge Bai, and Gerard F. Anderson,
“Biosimilar uptake in Medicare Part B varied across hospital outpatient departments
and physician practices: the case of filgrastim,” Value in Health, April 2020, 23 (4),
481-486.

Starc, Amanda and Robert J Town, “Externalities and Benefit Design in Health Insur-
ance,” The Review of Economic Studies, November 2020, 87 (6), 2827-2858.

Stern, Ariel Dora, Jacqueline L. Chen, Melissa Quellet, Mark R. Trusheim, Zeid El-
Kilani, Amber Jessup, and Ernst R. Berndt, “Biosimilars And Follow-On Products
In The United States: Adoption, Prices, And Users,” Health Affairs, 2021, 40 (6), 989-
999.

Wilcock, Andrew D., Michael L. Barnett, J. Michael McWilliams, David C.
Grabowski, and Ateev Mehrotra, “Association Between Medicare’s Mandatory Joint
Replacement Bundled Payment Program and Post-Acute Care Use in Medicare Ad-
vantage,” JAMA Surgery, January 2020, 155 (1), 82-84.

Zhai, Mike Z, Ameet Sarpatwari, and Aaron S Kesselheim, “Why are biosimilars not
living up to their promise in the US?,” AMA Journal of Ethics, August 2019, 21 (8), E668-
678. Publisher: American Medical Association (AMA).

25



Appendix to “Stocking Under the Influence:

Spillovers from Commercial Drug Coverage to Medicare

Utilization”

Emma B. Dean, University of Miami
Josh Feng, University of Utah — David Eccles School of Business
Luca Maini, Harvard Medical School

July 2023
A Molecules and Brands Included in Analysis

Table 2: Reference biologic and biosimilar brand names and US launch dates

Generic Name Brand Name Biosimilar Brand
Names & Launch
Dates
filgrastim Neupogen Granix - 11/2013

Zarxio - 09/2015
Nivestym - 10/2018

infliximab Remicade Inflectra - 11/2016
Renflexis - 07/2017

pegfilgrastim Neulasta Fulphila - 06/2018
Udenyca - 11/2018

epoetin alfa Procrit Retacrit - 11/2018

Notes: Information on doctor-administered biosimilars that launched before 2019 (our analysis
sample). Granix’s manufacturer submitted its regulatory application to the FDA prior to the availability
of the Biologics Price Competition and Innovation Act, thus is approved under the traditional biologic
pathway. Inflectra launched in November 2016, but was not given a Medicare billing code until January
2017, thus our analysis considers it to have launched in 2017. Two additional biosimilar launches -
Avsola (infliximab) - 12/2019 and Ziextenzo (pegfilgrastim) — 11/2019 are not included in our sample as
they launched at the end of our sample timeframe.
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B Summary Statistics

Summary Statistics of MMIT Commercial Insurance Coverage Data

Table 3
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Notes: Summary statistics on the coverage levels of different brands. Statistics shown are means and

the interquartile range for each brand. The “All commercial plans” columns compute summary
statistics at the state-year level using coverage data from 2015 to 2019. The “National Formularies”

columns use data at the formulary-year level for national formularies (and the outcomes are binary

variables for each formulary). Statistics are not weighted by enrollment.
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C Within-State Correlation of Biosimilar Uptake Across
Molecules

Table 4: Correlation Matrix of State-Level Biosimilar Uptake Across Molecules in 2019

filgrastim infliximab pegfilgrastim epoetin

alfa
filgrastim 1
infliximab 0.166 1
(0.244)
pegfilgrastim 0.231 0.076 1
(0.103) (0.598)
epoetin -0.164 0.011 0.183 1
alfa (0.250) (0.937) (0.198)

Notes: Correlations across brands in terms of biosimilar uptake at the state level, focusing on 2019.
Biosimilar uptake is measured as the combined market share of all launched biosimilar brands.
Epoetin alfa only includes non-ESRD usage.
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D Breakdown of Variation in Instrumental Variable

D.1 Inertia in Commercial Insurance Partnerships with PBMs and

National Formularies

Table 5: Percentage of Commercial Insurers that Contract with the Same PBM and Na-
tional Formulary as the Previous Year

Year Transition Plan Remains Same PBM Same National Formulary

2015 to 2016 66.47% 65.04% 34.87%
2016 to 2017 90.96% 84.87% 89.09%
2017 to 2018 88.14% 87.70% 79.33%
2018 to 2019 94.91% 93.85% 72.36%
2019 to 2020 89.70% 88.39% 86.54%

Notes: For a given year, we keep all plans that use a national formulary. We then calculate the proba-
bility that the same plan remains in the MMIT data for the next year (“Plan Remains”). We then cal-
culate the probability that the plan remains AND uses the same PBM in the next year (“Same PBM”).
Finally, we calculate the probability that the plan remains AND uses the same formulary (“Same Na-
tional Formulary”). All probabilities are weighted by plan enrollment. The 2015 rate is affected by the
Optum-Catamaran merger, which consolidated two large PBMs and shuffled the identity of several large
national formularies.
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D.2 VariationinMarket Share of National Formularies Across States

Frequency
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Figure 5: Distribution of Market Share of Four Largest National Formularies Across

States in 2019

Notes: Distribution of market shares of national formularies across all fifty states. Market share is
defined as the fraction of patients covered by a given national formulary in the given state.

30



D.3 Variation from Changes in the Exclusion of Reference Biologic

and Biosimilars from National Formularies

Table 6: Coverage and Exclusion Events for Molecules of Interest

Coverage Events Exclusion Events

Filgrastim Brands

Neupogen 2 9
Granix 4 0
Zarxio 8 2
Nivestym 16 0
Infliximab Brands

Remicade 4 6
Inflectra 7 5
Renflexis 21 4
Pegfilgrastim Brands

Neulasta 0 3
Fulphila 30 0
Udenyca 39 0
Epoetin alfa Brands

Procrit 0 0
Retacrit 15 0
Total Reference 6 18
Brand

Total Biosimilar 140 11
Total Events 146 29

Notes: Coverage events denote a change in a national formulary where a previously excluded brand is
included in coverage. Exclusion events denote a change in a national formulary where a previously
covered brand is excluded from coverage.
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E Robustness Tests

E.1 Pooled Quasi-Maximum Likelihood Estimation

Table 7: IV Regression of Impact of Private Insurance Formulary Coverage on Biosim-
ilar Uptake

1)

PANEL A. REDUCED-FORM ESTIMATES

Fraction Excluded -0.898
(0.060)
Specification APEs using Pooled QMLE

PANEL B. IV RESULTS

Fraction Excluded -0.483

(0.100)
Specification APEs using Pooled QMLE

with endogenous regressor

First-Stage F-stat. 823.3
PANEL C. IV FIRST-STAGE
Coverage on National Formulary 0.522

(0.010)
Specification OLS
R? 0.921
Observations 1,836
Open Payments Control Yes
Population Weights No

Notes: Robustness check related to Table 1 of the main text. We use the same sample (state-year-brand
level aggregate data from 2015 to 2019). The dependent variable in all regressions is the brand-level
market share for each state-year. Molecules are only included for years after their first biosimilar
launch. Results shown are average partial effects calculated using a pooled quasi-maximum likelihood
estimator, with bootstrapped robust standard errors.
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E.2 Link between Preferred Coverage in Commercial Formularies
and Part B Utilization

Table 8: Association of Private Insurance Formulary Unrestricted Coverage with
Biosimilar Uptake

(1) ) (3)

PANEL A. REDUCED-FORM ESTIMATES

Fraction Unrestricted 0.364  0.365 0.364
(0.030) (0.029) (0.060)

Specification OLS OLS OLS

PANEL B. IV RESULTS

Fraction Unrestricted 0.544 0.532 0.534
(0.045) (0.044) (0.114)

Specification 2SLS  2SLS  2SLS

First-Stage F-stat. 250.8  222.8 234.8

PANEL C. IV FIRST-STAGE

Unrestricted Coverage on National Formulary 0413 0417 0415
(0.013) (0.013) (0.12)

Specification OLS OLS OLS
R? 0.844  0.846  0.843
Observations 1,836 1,836 1,836
Open Payments Control No Yes Yes
Population Weights No No Yes

Notes: Robustness check related to Table 1 of the main text, using a fraction of lives with unrestricted
coverage as the independent variable. We use the same sample (state-year-brand level aggregate data
from 2015 to 2019). The dependent variable in all regressions is the brand-level market share for each
state-year. Standard errors are clustered at the state-brand level. Molecules are only included for years
after their first biosimilar launch.
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E.3 Removing Large States

Table 9: IV Regression of Impact of Private Insurance Formulary Coverage on Biosim-
ilar Uptake Excluding Large States

(1) 2) (3)
PANEL A. REDUCED-FORM ESTIMATES
Fraction Excluded -0.304 -0.302 -0.298
(0.039) (0.038) (0.051)
Specification OLS OLS OLS
PANEL B. IV RESULTS
Fraction Excluded -0.286  -0.284 -0.278
(0.049) (0.049) (0.080)
Specification 2SLS  2SLS  2SLS
First-Stage F-stat. 8454 7393  839.0
PANEL C. IV FIRST-STAGE
Coverage on National Formulary 0.522  0.522  0.514
(0.010) (0.010) (0.010)
Specification OLS OLS OLS
R? 0919 0920 0928
Observations 1,692 1,692 1,692
Open Payments Control No Yes Yes
Population Weights No No Yes

Notes: Robustness check related to Table 1 of the main text. We use the same sample (state-year-brand
level aggregate data from 2015 to 2019) but exclude the four largest states by population (California,
Texas, Florida, and New York). The dependent variable in all regressions is the brand-level market
share for each state-year. Standard errors are clustered at the state-brand level. Molecules are only
included for years after their first biosimilar launch.
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F Calculation of savings from unrestricted formularies

In the main paper, we estimate potential Medicare Part B savings if all commercial
formularies covered all biosimilar brands. We perform this calculation in three steps.

1. First, we use the estimated coefficient in our preferred specification, § = 0.301
(Table 1, column 3) and calculate the predicted change in utilization rate (e.g.
market share) for each biosimilar brand j and state k as  x Frac. Uncoveredj,
(note that all data refers to the year 2019)

2. Because all biosimilar brands increase in market share, we need to also adjust the
number from step 1 downward to account for the fact that some of the increased
utilization of a given biosimilar brand j may come from other biosimilar brands.
To make this adjustment, we assume that substitution patterns are proportional
to observed market shares (this is what would happen with logit demand). The
Table below illustrates the adjustment with a numerical example

Reference Biologic Biosimilar1 Biosimilar 2

Initial market share 70% 20% 10%
Fraction uncovered in commercial formularies 0% 40% 30%
Raw change in market share 0% 12% 9%
Adjustment —17.5% —2% —1.5%
New adjusted market share 52.5% 30% 17.5%

In the example, Biosimilar 1 would experience a potential increase in market share
of about 12% (0.301 x 40%), while Biosimilar 2 would experience a potential increase
by 9%. Most of those increases would come at the expense of the reference biologic,
but some of it would be from patients who were already using the other biosimilar
brand. To calculate that proportion we use the leave-one-out market shares: Biosimilar
1 absorbs 2% of the potential market share increase of Biosimilar 2 because its market
share relative to the reference biologic is 2/9; Biosimilar 2 absorbs 1.5% of the potential
market share increase of Biosimilar 1 because its market share relative to the reference
biologic is 1/s. The reference biologic absorbs what remains.

1. Finally, we multiply the difference between the initial and new adjusted mar-
ket share by the total number of claims for a given molecule (inclusive of both
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biosimilars and biologics) and by the difference in average spending between
claims for the reference biologic and for each biosimilar.'8

Note that this procedure does not take into account two potential effects:

1. Changes in demand, which could arise because patient cost-sharing for biosimi-
lars is lower than for reference biologics; and

2. Changesin equilibrium price for biosimilars (or reference biologics), which could
arise if commercial insurers were forced to include all biosimilars on their for-
mulary

18An alternative way to compute this number would have been to use the publicly available Average
Sales Price (ASP) series. However, ASP for some biologics and biosimilars refer to a different number of
administered units, which would have required additional adjustments.
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