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P rescription drugs are often separated into 2 categories: 

“conventional” small molecule drugs and biologics. Whereas 

conventional drugs are synthesized chemically and are typi-

cally easier to describe scientifically, biologics are manufactured in 

living systems and are more complex and harder to characterize.1 

Average prices for biologics are much higher than those for small 

molecule drugs for several reasons, including differences in 

therapeutic classes and clinical use, payment policies, and limited 

competition.2 In 2017, biologics accounted for 2% of US prescrip-

tions by volume but 37% of net spending on prescription drugs.3 

Due in part to favorable returns on investments, many recent and 

upcoming drugs are biologics, including those to treat cancer and 

other life-threatening diseases.4

Biosimilars, which are highly similar versions of brand-name 

reference biologics, are a key component of the national strategy 

to tackle high and growing spending on prescription drugs.5 

Compared with other countries, the United States was relatively 

late in establishing a pathway for biosimilar market entry. The 

European Medicines Agency implemented a biosimilars approval 

pathway in 2005, approving its first biosimilar in 2006. In contrast, 

the US FDA lacked the authority to implement a regulatory approval 

pathway for biosimilars until the Biologics Price Competition and 

Innovation Act (BPCIA) was enacted as part of the Affordable Care 

Act in 2010. The FDA’s regulatory approval pathway, like those 

in other countries, relies on biosimilars’ similarity to reference 

biologics as evidence of safety and efficacy.6 The first US biosimilar 

was approved in 2015. As of December 31, 2020, 7 biologics faced 

biosimilar competition in the United States, with additional 

biosimilars on the horizon.

Conceptually, competition between biosimilars and reference 

biologics has the potential to drive down prices and reduce 

spending. In practice, the magnitude of these reductions varies 

depending on the competitive environment for each biologic; 

the extent to which insurers and pharmacy benefit managers use 

formularies, utilization management, and other tools to encourage 

the use of lower-cost alternatives; and patient and prescriber 

perceptions of biosimilars.7,8 Managed care organizations, payers, 
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ABSTRACT

OBJECTIVES: Biologics account for an increasing share 
of US prescription drug spending. Biosimilars could lower 
biologic prices through competition, but barriers to increasing 
both supply and uptake remain. We projected US biosimilar 
savings from 2021 to 2025 under different scenarios.

STUDY DESIGN: We projected US spending on biologics 
over a 5-year period under 3 scenarios: (1) a baseline 
scenario holding quarter 4 (Q4) of 2020 market conditions 
constant; (2) under main assumptions allowing for biosimilar 
market growth and entry; and (3) an upper-bound scenario 
assuming greater biosimilar uptake, more robust price 
competition, and quicker biosimilar entry.

METHODS: We first analyzed 2014-2020 US volume and 
price data from IQVIA’s MIDAS database for biologics already 
facing biosimilar competition to inform model parameter 
values. We used these inputs to project biosimilar entry, 
biosimilar volume shares, biosimilar prices, and reference 
biologic prices. We calculated 2021-2025 new savings from 
biosimilar competition vs the Q4 2020 baseline.

RESULTS: Estimated biosimilar savings from 2021 to 
2025 under our main approach were $38.4 billion, or 5.9% 
of projected spending on biologics over the same period. 
Biologics first facing biosimilar competition from 2021 to 
2025 accounted for $26.1 billion of savings, with $12.2 billion 
from evolving market conditions for already-marketed 
biosimilars. Furthermore, $24.6 billion of savings under 
our main approach were from downward pressure on 
reference biologic prices rather than lower biosimilar prices. 
Savings were substantially higher ($124.5 billion) under the 
upper-bound scenario.

CONCLUSIONS: Biosimilar savings from 2021 to 2025 were 
$38.4 billion under our main assumptions. Greater savings 
may be feasible if managed care and other settings increase 
biosimilar utilization and promote competition.
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and policy makers have an interest in better understanding the 

potential for existing and future biosimilars to help control price 

and spending growth for biologics. Several stakeholders support 

policy changes to address uptake concerns, the extent of price 

competition, and incentives for long-term sustainability in the 

US biosimilar market.9-11

In this paper, we estimate new 2021-2025 US savings from 

biosimilars under different scenarios vs a baseline of biosimilar 

market shares and prices already achieved by quarter 4 (Q4) of 

2020. For additional context, we also estimate total historical and 

projected biosimilar savings from 2014 to 2025.

METHODS
Overview

We projected 2021-2025 spending on 60 biologics under 3 scenarios. 

In the first (“baseline”) scenario, we projected spending for the 

7 biologics facing biosimilar competition as of Q4 2020 (bevaci-

zumab, epoetin, filgrastim, infliximab, pegfilgrastim, rituximab, 

and trastuzumab) while holding biosimilar and reference biologic 

market shares and prices constant at Q4 2020 levels and with no 

new biosimilars. In the second (“main approach”) scenario, we 

estimated spending that allowed existing biosimilar markets to 

mature and new biosimilar entry based on assumptions grounded 

in past US biosimilar experience. A third “upper-bound” scenario 

estimated spending that assumed greater biosimilar entry, volume 

shares, and price competition compared with assumptions used 

in the main approach. We then calculated 2021-2025 “new” savings 

from biosimilar competition (under the main approach and upper-

bound scenarios) vs the Q4 2020 baseline scenario.

For comparison, we also calculated total historical and projected 

biosimilar savings from 2014 to 2025 vs a counterfactual that 

assumed the absence of biosimilars, as if the BPCIA had never 

been enacted. This total savings estimate combines 3 separate 

components: (1) historical savings from 2014 to 2020; (2) projected 

2021-2025 savings at already-achieved Q4 2020 market shares and 

prices; and (3) projected 2021-2025 new savings from expanded 

biosimilar competition (our “main approach” analysis).

Data Sources
We used Q1 2014 to Q4 2020 IQVIA MIDAS data, 

which contain US sales and volume estimates 

for individual biologic products, as the primary 

data source to project savings.12 IQVIA MIDAS 

data are designed to support country-level trend 

and pattern analyses. MIDAS estimates are 

projected from IQVIA’s audits of standardized 

manufacturer, wholesaler, and other invoices. 

This methodology results in reliable estimates 

of real-world activity for these intended uses, 

but they remain estimates. The MIDAS data 

used in this analysis were obtained under 

license from IQVIA. Our MIDAS extract was 

prepared on March 2, 2021.

We calculated MIDAS-based prices by dividing manufacturer 

sales by volume, measured in terms of IQVIA “standard units,” 

which for biologics are typically a count of vials, syringes, pens, 

or other counting units. The MIDAS sales data reflect amounts 

paid to manufacturers prior to the application of rebates and 

other discounts that can ultimately result in significantly lower 

net sales (and therefore lower net prices). However, MIDAS data 

may incorporate certain discounts (for example, prices from the 

340B Drug Pricing Program), as long as they appear as lower prices 

recorded on invoices.

We used MIDAS data with CMS quarterly average sales price (ASP) 

data as an alternative source for net prices. ASP is a volume-weighted 

average of net prices, including rebates and most other discounts, 

reported by manufacturers to CMS with a 2-quarter lag. CMS uses 

ASP to set payment rates for Medicare Part B drugs, which are often 

administered by providers. As a result, ASP data were available for 

only some biologics.

Study Biologics

Our modeling includes biologics that are already subject to biosimilar 

competition and those that may experience biosimilar competition 

in the future. We identified 256 active ingredients in the MIDAS data 

that were categorized in MIDAS as biologics and sold in the United 

States at any time between 2014 and 2020. These active ingredients 

accounted for $1.14 trillion in 2014-2020 sales at manufacturer 

prices. We excluded 132 active ingredients that each had less than 

$100 million in 2020 US sales (at manufacturer prices), as they are 

unlikely to face biosimilar competition because of their limited 

potential for profitable biosimilar development. We excluded 64 

additional active ingredients for other reasons: (1) 34 with 12-year data 

exclusivity expiration after December 31, 2025, the end of our study 

period13,14; (2) 23 categorized as biologics in MIDAS but not eligible 

for the biosimilar regulatory approval pathway because their FDA 

regulatory approval is via the Federal Food, Drug, and Cosmetic Act 

rather than the Public Health Service Act; and (3) 7 blood products, 

for which the applicability of the biosimilar regulatory approval 

pathway is unclear. The resulting list included 60 active ingredients 

TAKEAWAY POINTS

Although biosimilars have the potential to lower prices through competition, barriers to 
biosimilar uptake may limit these savings. We projected biosimilar savings from 2021 to 2025 
under several scenarios.

 › Projected savings were $38.4 billion under main assumptions vs conditions as of quarter 4 
(Q4) of 2020 (5.9% of spending on biologics).

 › $26.1 billion (68.1%) of estimated savings were from new biosimilars.

 › $24.6 billion (64.2%) of estimated savings were from downward pressure on reference 
biologic prices.

 › Estimated savings were substantially higher ($124.5 billion) under an upper-bound scenario.

 › Prices and biosimilar market shares already achieved by Q4 2020 resulted in an additional 
savings of $52.9 billion from 2021 to 2025.
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(“biologics”) used in our analysis (see the eAppendix [available at 

ajmc.com] for a full list). These 60 biologics accounted for $724.4 

billion in sales from 2014 to 2020 at manufacturer prices, or 63.4% 

of sales across all biologics over the same period.

We compiled information on the status of US biosimilar devel-

opment programs from news releases, news articles, and the 

Generics and Biosimilars Initiative (GaBI).15,16 We assigned each of 

the 60 biologics to 1 of 6 status categories indicating the level of 

biosimilar competition: biosimilar launched, biosimilar approved 

but not launched, biosimilar under FDA review, biosimilar in late 

clinical development, biosimilar in early development, or no 

available information. Seven had biosimilar versions sold in the 

United States by Q4 2020: (1) bevacizumab, (2) epoetin, (3) filgrastim,  

(4) infliximab, (5) pegfilgrastim, (6) rituximab, and (7) trastuzumab.

Selection of Price Data Source

Neither MIDAS nor ASP data perfectly measure net prices for biologics. 

ASP data may be lower than MIDAS manufacturer prices if rebates 

play a significant role in determining net price. For example, rebates 

to payers may be relatively large when manufacturers of pharmacy-

dispensed biologics compete for preferred formulary placement. 

In other cases, MIDAS prices may be lower than in ASP because 

MIDAS captures 340B discounts excluded from ASP. We expect that 

both data sets overestimate actual net prices. Most biologics were 

present in both data sets, and we used the lower price for each 

biologic to approximate net prices as closely as possible; prices in 

MIDAS were lower than in ASP for nearly all biologics. We adjusted 

MIDAS prices downward for adalimumab and certain insulins to 

reflect likely omitted rebates in MIDAS manufacturer prices.17 (See 

the eAppendix for details.)

Estimating Savings

A detailed summary of our modeling approach is available in the 

eAppendix. We projected changes in total volume linearly for each 

biologic. In practice, volume may deviate from linear trends because 

of various factors, including changes in clinical practice, availability 

of new treatments, growing population or disease prevalence, and 

a demand response from lower-priced biosimilars.18,19

We projected reference biologic prices using linear extrapolation 

from 2014-2020 quarterly data for biologics without biosimilar 

competition as of Q4 2020, and from all quarters prior to biosimilar 

entry for existing biosimilar markets. We developed and applied 

time-dependent assumptions on biosimilars’ share of total volume, 

reference biologic prices with and without biosimilar competition, 

and biosimilar vs reference biologic prices from an analysis of 

2014-2020 data for biologics facing biosimilar competition by Q4 

2020. For our baseline scenario, we held biosimilar and reference 

biologic volume shares and prices constant at Q4 2020 levels for 

these 7 biologics.

For biologics without biosimilar competition by Q4 2020, we 

calculated savings as if biosimilars entered the market in each 

quarter during our study period. We then calculated biosimilar 

savings for each biologic by applying entry probability assumptions. 

The likelihood of biosimilar entry increased over time and varied 

based on the current state of biosimilar development.

We separately tallied direct savings from lower biosimilar prices 

relative to projected reference biologic prices, and indirect savings 

from downward pressure on reference biologic prices facing biosimilar 

competition. We report savings estimates overall, separately for 

direct and indirect savings, and for individual biologics. The 

sensitivity analyses vary the particular inputs and are described 

in more detail in the eAppendix.

RESULTS 
Spending under the baseline scenario holding Q4 2020 biosimilar 

conditions constant without new biosimilar entry was $648.0 billion 

over the 5-year period. Spending under the main approach scenario, 

including new savings from expanded biosimilar competition, was 

$609.6 billion over the same period, for savings vs the baseline 

scenario of $38.4 billion (5.9%). For comparison, US spending on all 

prescription drugs was roughly $500 billion at manufacturer prices 

in 2020 based on MIDAS data, and spending on all prescription 

drugs over a 5-year period would likely be in excess of $2.5 trillion. 

Our biosimilar savings estimate of $38.6 billion is roughly 1.5% of 

this rough estimate of total spending on prescription drugs over 

the 5-year period.

For comparison, total historical and projected biosimilar savings 

from 2014 to 2025 were $102.5 billion, including $11.2 billion in 

historical savings from 2014 to 2020, $52.9 billion in projected 

2021-2025 savings at already-achieved Q4 2020 market shares and 

prices, and $38.4 billion in projected 2021-2025 new savings from 

expanded biosimilar competition (Figure 1).

The bulk of new savings under our main approach, $26.1 billion 

(68.1% of total new biosimilar savings), is from expected new 

biosimilars from 2021 to 2025. Figure 2 details new savings for 

individual biologics under our main approach, grouped by existing 

vs new biosimilar markets. Savings for other specific biologics 

are reported in the eAppendix. Despite contributing to savings 

only from 2023 to 2025, adalimumab accounted for $19.5 billion 

(50.8%) of savings, whereas savings from new insulin biosimilar 

entry were $4.1 billion (10.6%). All other biologics without current 

biosimilar competition accounted for savings of $2.6 billion (6.7%). 

Additional savings from evolving conditions in existing biosimilar 

markets from 2021 to 2025 account for $12.2 billion in savings in 

that time period.

Figure 2 also decomposes the “direct” savings from lower 

biosimilar vs reference biologic prices and “indirect” savings from 

downward pressure on reference biologic prices under our main 

approach. Direct savings were $13.7 billion (35.8%) compared with 

indirect savings of $24.6 billion (64.2%) across all study biologics.

Figure 3 illustrates the contributions to savings for select 

biologics on a quarter-by-quarter basis under our main approach. 

The area under the curve in Figure 3 represents the total estimated 
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savings of $38.4 billion from 2021 to 2025. The 

projected entry of adalimumab biosimilars in 

2023 results in an inflection point in quarterly 

savings, whereas contributions of biologics with 

currently marketed US biosimilars increased 

slightly over time.

Figure 4 compares 5-year projected savings 

from biosimilars under our main approach vs 

other scenarios. Doubling entry probabilities 

yielded increased savings of $46.5 billion 

(a 21.1% increase over our main approach). 

Increasing biosimilar volume share by 50% 

raised projected savings to $48.3 billion (an 

increase of 25.8% over main approach savings), 

whereas decreasing biosimilar prices by 25% 

yielded savings of $52.8 billion (an increase of 

37.6%). Total savings were $82.4 billion (more 

than double main approach savings) when we 

assumed that biosimilar competition drives an 

additional 25% reduction in reference biologic 

prices. As noted earlier, downward pressure 

on reference biologic prices is the primary 

driver of savings.

The upper-bound scenario, which simultane-

ously applies all these individual alternative 

assumptions, increases savings to $124.2 billion, 

or roughly a fifth of expected spending on 

biologics ($648.0 billion) over the 5-year period. 

Insulins contributed $13.9 billion to the upper-

bound scenario (vs $4.1 billion under our 

main approach).

DISCUSSION
Under our main approach assumptions, we 

estimate total 2021-2025 savings from biosimi-

lars of $38.4 billion, or 5.9% of projected total 

spending on biologics from 2021 to 2025. Across 

all biologics, savings from downward pressure 

on reference biologic prices accounted for nearly 

two-thirds of estimated savings ($24.6 billion); 

the remainder resulted from lower biosimilar 

prices relative to their reference biologics. 

Although it can be informative to compare 

biosimilar and reference product prices,20 this 

approach omits a significant share of savings 

resulting from lower reference biologic prices. 

This is particularly relevant given the consistent 

price increases observed for reference biologics 

prior to biosimilar entry.21

New biosimilar entrants from 2021 to 2025, 

including adalimumab and insulins, contributed 

FIGURE 1. Decomposition of Main Approach Biosimilar Savings Estimatea

FIGURE 2. Direct vs Indirect and Product-Specific Main Approach Savingsa

B, billion; Q, quarter.
aGreen bars indicate savings from existing biosimilar markets and blue bars indicate savings from new 
biosimilar markets. MIDAS data reflect estimates of marketplace activity obtained under license from 
IQVIA. Individual numbers may not sum to reported totals because of rounding.

Source: Author analysis of Q1 2014-Q4 2020 IQVIA MIDAS data (extract date March 2, 2021), CMS average 
sales price data, and other sources.

B, billion; Q, quarter.
aColumn 1 of Figure 2 reports the breakdown of 5-year savings from individual biologics, both for existing 
biosimilar markets (in shades of green) and for other biologics (in shades of blue). Column 2 of Figure 2 
reports the relative contributions of direct vs indirect savings to the total status quo savings estimate. 
Savings in both cases are calculated as the difference in spending under the main approach vs baseline 
scenario. MIDAS data reflect estimates of marketplace activity obtained under license from IQVIA. Indi-
vidual numbers may not sum to reported totals because of rounding.

Source: Author analysis of Q1 2014-Q4 2020 IQVIA MIDAS data (extract date March 2, 2021), CMS average 
sales price data, and other sources. 
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68.1% of total new biosimilar savings. Importantly, we assumed 

that already-approved biosimilars for adalimumab would enter the 

market in early 2023. Although earlier entry could increase savings, 

the associated legal risk to manufacturers makes this unlikely. There 

are few major biologic reference products besides adalimumab 

and insulins for which biosimilar entry appears likely before 2025. 

The actual contributions of new biosimilar entry may be less than 

we estimate because we modeled entry after the end of the data 

exclusivity period for each biologic, which may occur earlier than 

the expiration of key patents as in the case of adalimumab.

Further uptake and price reductions from already-approved 

biosimilars contributed $12.2 billion in savings from 2021 to 2025. 

Although not the focus of our analysis, we projected that spending 

on biologics from 2021 to 2025 would be $52.9 billion higher 

without gains in biosimilar market share and price reductions 

already achieved by Q4 2020. Depending on context, either our 

main estimates of incremental new savings vs a Q4 2020 baseline 

($38.4 billion) or aggregate savings vs a “no biosimilars” counter-

factual ($91.3 billion) may be of greater interest to managed care 

organizations and policy makers. Our estimate of new savings from 

biosimilars is relatively modest compared with 2 recent studies 

that estimated savings of $69 billion to $140 billion from 2020 to 

2024,22 and of $24 billion to $150 billion from 2017 to 2026.23 Both 

studies calculated savings under a range of volume share and price 

ratio assumptions. However, our analysis uses more recent data to 

inform estimates, more comprehensively decomposes savings by 

source and biologic, and is clearer on the baseline case used as a 

counterfactual to tally savings. Unobserved off-invoice discounts may 

make our estimates of net prices too high, despite our use of both 

MIDAS and ASP data, as well as price adjustments for adalimumab 

and insulins. If so, our savings estimates will be biased.

Although the FDA can designate biosimilars as “interchangeable” 

with reference biologics, provided certain criteria are satisfied, only 

1 currently marketed US biosimilar, Semglee, a biosimilar to insulin 

glargine, has this designation.24 Interchangeable biosimilars may 

be perceived as closer substitutes to reference biologics, and as 

a result, they may achieve larger market shares and yield steeper 

price reductions in reference biologics than we considered in our 

modeling scenarios. Interchangeable biosimilars may also give 

managed care plans greater ability to steer utilization toward the 

lower-cost versions and give pharmacists incentives to select the 

version with the lowest acquisition cost. Given consistent insulin 

price increases,25,26 recent regulatory actions, and the growing call 

to designate these products as “interchangeable,”27,28 additional 

insulin biosimilar manufacturers may pursue interchangeability. 

Although insulins accounted for a small share of savings under our 

FIGURE 3. Contributions of Individual Biologics to Savings Estimate Total, by Quartera

B, billion; Q, quarter.
aAmounts are quarterly estimated savings calculated as the difference in spending under the main approach vs baseline scenario. Existing biosimilar markets are in 
shades of green and other biologics are in shades of blue. MIDAS data reflect estimates of marketplace activity obtained under license from IQVIA.

Source: Author analysis of Q1 2014-Q4 2020 IQVIA MIDAS data (extract date March 2, 2021), CMS average sales price data, and other sources. 
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main approach ($4.1 billion, or 10.6%), this value increased to $13.9 

billion under more aggressive assumptions on biosimilar entry, 

uptake, and price competition, all of which may be more feasible 

with an interchangeable designation. Beyond insulins, there is 

already 1 approved (but not yet sold) interchangeable biosimilar 

to Humira (adalimumab),29 with potentially more on the horizon. 

Interchangeable adalimumab biosimilars may accelerate price 

reductions and volume share growth. 

There are many other uncertainties in how biosimilars in the 

United States will evolve over time. Our savings estimates are based 

on entry timing, volume share, and pricing assumptions, all of which 

were chosen to best represent prior US biosimilar and reference 

biologic trends observed through Q4 2020. Although future US 

experience for individual biologics will almost certainly deviate 

from our assumptions, the results presented here were relatively 

robust to changes in the underlying assumptions. Compared with 

our main approach, our upper-bound savings estimate of $124.2 

billion was, as expected, much larger when we simultaneously 

increased biosimilar entry, uptake, and price competition across 

all biologics. Future research should focus on the likely impacts of 

specific policy proposals and assessing how the number of competi-

tors, market size, and other factors drive the magnitude of savings.

The assumptions used in our alternate scenarios may be feasible 

today in some parts of the US health care system. Some payers and 

health systems, such as Kaiser Permanente and the Veterans Health 

Administration, have used their direct control over prescriber 

decision-making to achieve much higher biosimilar volume shares 

than others.30,31 However, achieving greater use of biosimilars 

across the entire US health care system may require coordinated 

new policies and managed care strategies. 

Several policy changes could increase biosimilar 

uptake—for example, paying the same rates for 

reference biologics and their biosimilars,32,33 

keeping separate rates but paying a higher 

margin for biosimilars,34 or decreasing patient 

cost sharing for biosimilars.35 More broadly, 

Congress, the FDA, and individual states could 

explore ways to promote biosimilars that can 

be substituted for reference biologics. Many 

of these strategies also have the potential to 

increase price competition between biosimilars 

and reference biologics.

Separately, Congress could revisit BPCIA’s 

“patent dance” and other provisions governing 

when and how biosimilars first enter the market, 

focusing on avoiding cases in which litigation 

and settlements result in much later biosimilar 

entry compared with other countries (for example, 

adalimumab and etanercept, as discussed earlier). 

Earlier biosimilar entry in these cases would 

allow biosimilars to gain market share and 

accumulate savings more quickly.

The United States is unique among higher-income countries 

in having high reference biologic prices, which typically increase 

over time. However, broader US policies aiming to reduce reference 

biologic prices could leave less headroom for biosimilar savings 

to accrue. Depending on their design, these policies may affect 

incentives for industry to invest in biosimilar development.

CONCLUSIONS
We project that biosimilars will lower spending on biologics by 

$38.4 billion from 2021 to 2025, with the bulk of savings accruing 

from new downward pressure on reference biologic prices and from 

new biosimilar entry. Savings are substantially higher ($124.2 billion) 

under an alternate upper-bound scenario assuming quicker 

biosimilar entry, greater biosimilar volume share, and more robust 

price competition. Each of these alternative market characteristics 

could be the aim of managed care strategies and future US policy. n
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Supplement: Projected U.S. Savings from Biosimilars, 2021-2025 

[Revised 5/12/2022 to fix incorrect row labels in the “Estimated Savings by Biologic” 

supplement section] 

I. List of Study Biologics 

We made several modifications to MIDAS data to arrive at the final list of 60 biologics 

presented below in Exhibit S1. We treated two separately-listed versions of follitropin 

(follitropin alpha and follitropin beta) and two separately-listed versions of epoetin (epoetin alfa 

and epoetin zeta) as having the same active ingredients. We did not consider somatropin as 

having biosimilar competition in 2014-2020, as Omnitrope, a somatropin product, is listed as a 

“biocomparable abbreviated approval” product rather than a “biosimilar product.” Additionally, 

Omnitrope was approved via the 505(b)(2) regulatory pathway, not the 351(k) biosimilar 

pathway. MIDAS flags certain insulin products as “biosimilar products” even though they were 

not approved by the FDA via the biosimilar approval pathway (e.g., Basaglar (insulin glargine), 

and Admelog (insulin lispro)). We do not consider these biologics as having biosimilar 

competition.  

The biologics listed in Exhibit S1 all have greater than $100M in 2020 U.S. sales in the 

IQVIA MIDAS data. The one exception was aflibercept, which was included in the analysis with 

an adjustment to approximate its U.S. volume and sales, as volume and sales in MIDAS appear 

particularly low. MIDAS data for aflibercept (Eylea and Zaltrap combined) include only sales to 

federal clinics, with volume of 1.69 million billing units. The Medicare Part B dashboard reports 

a total of 3.09 million billing units for Medicare alone. Assuming Medicare is 60 percent of the 

total aflibercept market yields a U.S. total market of 5.15 million billing units (3.05 times the 
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volume in MIDAS). We therefore multiplied aflibercept volume in MIDAS by a factor of 3.05 to 

adjust for this data limitation. As described below, we also use ASP rather than MIDAS-based 

prices for aflibercept. 

Exhibit S1: List of study biologics 

Molecule 
Licensure 

Date 
Exclusivity 

Expiration Date 
ABATACEPT 12/23/2005 12/23/2017 
ADALIMUMAB 12/31/2002 12/31/2014 
AFLIBERCEPT 11/18/2011 11/18/2023 
AGALSIDASE BETA 04/24/2003 4/24/2015 
ALEMTUZUMAB   05/07/2001   5/7/2013 
ALGLUCOSIDASE ALFA 04/28/2006 4/28/2018 
ALTEPLASE 11/13/1987 11/13/1999 
BELATACEPT  06/15/2011  6/15/2023 
BELIMUMAB   03/09/2011   3/9/2023 
BEVACIZUMAB  2/26/2004  2/26/2016 
CANAKINUMAB  6/17/2009  6/17/2021 
CERTOLIZUMAB PEGOL  4/22/2008  4/22/2020 
CETUXIMAB  2/12/2004  2/12/2016 
CLOSTRIDIUM BOTULINUM TOXIN TYPE A 12/09/1991 12/9/2003 
COLLAGENASE CLOSTRIDIUM HISTOLYTICUM 2/2/2010 2/2/2022 
DARBEPOETIN ALFA  9/17/2001  9/17/2013 
DENOSUMAB   6/1/2010   6/1/2022 
DORNASE ALFA 12/30/1993 12/30/2005 
ECULIZUMAB  3/16/2007  3/16/2019 
EPOETIN    6/1/1989   6/1/2001 
ETANERCEPT  11/2/1998  11/2/2010 
FILGRASTIM  2/20/1991  2/20/2003 
FOLLICLE-STIMULATING HORMONE, LUTEINISING HORMONE 10/29/2004 10/29/2016 
FOLLITROPIN 09/29/1997 9/29/2009 
GOLIMUMAB  4/24/2009  4/24/2021 
IMIGLUCERASE 5/23/1994 5/23/2006 
INFLIXIMAB  8/24/1998  8/24/2010 
INSULIN ASPART   6/7/2000   6/7/2012 
INSULIN ASPART, INSULIN ASPART PROTAMINE CRYSTALLINE 06/07/2000 6/7/2012 
INSULIN DETEMIR 10/19/2005 10/19/2017 
INSULIN GLARGINE 4/20/2000 4/20/2012 
INSULIN GLULISINE  4/16/2004  4/16/2016 
INSULIN HUMAN BASE  6/10/1987  6/10/1999 
INSULIN HUMAN BASE, INSULIN HUMAN ISOPHANE  6/25/1991  6/25/2003 
INSULIN HUMAN ISOPHANE 10/28/1982 10/28/1994 
INSULIN LISPRO  6/14/1996  6/14/2008 
INSULIN LISPRO, INSULIN LISPRO PROTAMINE 12/22/1999 12/22/2011 
INTERFERON BETA-1A   3/7/2002   3/7/2014 
INTERFERON BETA-1B  7/23/1993  7/23/2005 
INTERFERON GAMMA-1B  2/25/1999  2/25/2011 
IPILIMUMAB  3/25/2011  3/25/2023 
LIRAGLUTIDE  1/25/2010  1/25/2022 
METHOXY POLYETHYLENE GLYCOL-EPOETIN BETA 11/14/2007 11/14/2019 
NATALIZUMAB 11/23/2004 11/23/2016 
OBINUTUZUMAB  11/1/2013  11/1/2025 
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Molecule 
Licensure 

Date 
Exclusivity 

Expiration Date 
OMALIZUMAB  6/20/2003  6/20/2015 
PALIVIZUMAB  6/19/1998  6/19/2010 
PANITUMUMAB  9/27/2006  9/27/2018 
PEGASPARGASE 2/1/1994 2/1/2006 
PEGFILGRASTIM  1/31/2002  1/31/2014 
PEGLOTICASE 9/14/2010 9/14/2022 
PEGVISOMANT  3/25/2003  3/25/2015 
PERTUZUMAB   6/8/2012   6/8/2024 
RANIBIZUMAB  6/30/2006  6/30/2018 
RITUXIMAB 11/26/1997 11/26/2009 
ROMIPLOSTIM 08/22/2008 8/22/2020 
SOMATROPIN  8/24/1995  8/24/2007 
TOCILIZUMAB   1/8/2010   1/8/2022 
TRASTUZUMAB  9/25/1998  9/25/2010 
TRASTUZUMAB EMTANSINE  2/22/2013  2/22/2025 

Note: Bolded molecules have currently-marketed U.S. biosimilar products. “Exclusivity Expiration Date” 
refers to the expiration of FDA data exclusivity for the reference biologic.  

 

II. Choice of MIDAS Price versus ASP 

ASP data are typically available only for provider-administered biologics and other drugs 

covered by Medicare Part B. Pharmacy-dispensed biologics lack ASP data and may have 

different rebates and discounts compared to provider-administered biologics. We combined 

MIDAS and ASP data so that we are able to flag which products in MIDAS (in terms of active 

ingredient, formulation, and dosage strength) link to ASP data and which do not. 

For biologics appearing in the  ASP dataset, we converted MIDAS volumes (measured in 

terms of standard units) into ASP billing units in order to compare ASP and MIDAS prices. For 

example, if volume for a given biologic was measured in 10mg, per-vial standard units in 

MIDAS, and the ASP billing unit was per 1mg, we multiplied the MIDAS volume by 10 so that 

the resulting MIDAS price would be per 1mg. 

MIDAS prices were lower than ASP in most cases, and we generally used the lower 

MIDAS prices as an input in our modeling. However, we used MIDAS prices for five biologics 
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where ASP was lower for only a small number of quarters (natalizumab, pegloticase, 

certolizumab pegol, and infliximab). 

Among biologics with both ASP and MIDAS data, we used ASP for only three 

(interferon beta-1a, epoetin alfa, and methoxy polyethylene glycol-epoetin beta) where ASP was 

consistently lower than the MIDAS price. This could reflect rebates for these primarily 

pharmacy-dispensed biologics which are not captured in MIDAS prices. In addition, we used 

ASP for aflibercept due to incomplete coverage of aflibercept in the MIDAS data. 

We adjusted MIDAS prices downward for two biologics to reflect likely omitted rebates 

in MIDAS manufacturer prices. The ASP for adalimumab, which was only reported by CMS 

through 2018, was generally 15% lower than the corresponding 2018 MIDAS price. Allowing 

for continuation in 2021-2025 of this trend, we reduced adalimumab MIDAS prices by 20%. 

Further, we adjusted insulin detemir, insulin glargine, and insulin glulisine MIDAS prices down 

by 50% to reflect estimated rebates for long-acting insulins.  

III. Projecting Reference Biologic Prices 

Exhibit S2: Reference biologic price trends relative to the quarter of biosimilar entry 
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For reference biologics without current biosimilar competition, we extrapolated net prices 

using historical data. Exhibit S2 plots quarterly reference biologic prices relative to the price in 

the quarter of biosimilar entry (t=0) for six biologics (filgrastim, the seventh existing biologic 

market, is not plotted because it has few pre-biosimilar quarters in our data). In all cases, 

biosimilar entry marks an inflection point in upward reference biologic price trends leading to 

lower reference biologic prices after entry.  

For the four biologics where we used ASP data for prices, we used all available ASP data 

from Q3 2014 (which is based on lagged Q1 2014 prices) to Q2 2021 (which is based on lagged 

Q4 2020 prices) and linear regressions to extrapolate prices in future quarters. For biologics 

where we used MIDAS prices, we used all available MIDAS prices from Q1 2014 through Q4 

2020 and extrapolated prices in future quarters in the same way.  
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For reference biologics with current biosimilar competition, we project reference biologic 

price trends using only data from prior to biosimilar entry. For example, for infliximab, the most 

recent 17 quarters of ASP data are not used for projection because they occur after biosimilar 

entry.  

As an example, Exhibit S3 illustrates how we projected reference biologic prices for 

infliximab. We used data from quarters prior to biosimilar entry (at t=17 measured in quarters 

starting Q1 2014) to project reference biologic prices for quarters 17 through 28 (which are 

quarters for which we also have historical reference biologic prices) and for quarters 29 through 

48 (which are in the future).  

For biologics with and without biosimilar competition as of Q4 2020, we also used 

quadratic rather than linear projections for reference biologic prices and found this made only a 

modest difference in our main savings result. 

Exhibit S3: Actual and projected infliximab reference biologic prices per standard unit 
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IV. Entry Probabilities 

We calculate savings for biologics without biosimilar competition through Q4 2020 

assuming biosimilars enter in each of the 24 quarters in our study timeframe. We then multiply 

each of these savings estimates by a set of entry probabilities to calculate expected savings 

across possible quarters of entry.  

Our assumed entry probabilities vary based on the biosimilar portfolio status of each 

active ingredient, with separate probabilities for active ingredients with an approved but not 

launched biosimilar, with one or more biosimilar applications under FDA review, with one or 

more biosimilars in late-stage development, with one or more biosimilars in early-stage 

development, or in cases where we did not find any information regarding biosimilars in 

development (which we took to mean there are no candidates in active development, n=25 of 60 
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study biologics). The base entry probabilities in each category vary across calendar quarters as 

described in Exhibit S4.  

Exhibit S4: Biosimilar entry probabilities based on development and regulatory review 

status (cumulative %) 

 

These entry probabilities are based on assumption rather than analysis of past entry 

events. We assume that the entry probability is zero until the end of the data exclusivity period 

for each active ingredient. We made some modifications to the base entry probabilities in Exhibit 

S4 for individual active ingredients. Several FDA-approved biosimilars are not yet sold, either 

because biosimilar manufacturers want to avoid the risk of litigation until key reference biologic 

patents expire or because prior litigation resulted in settlements or decisions delaying entry. For 

example, while there are five FDA-approved biosimilars for adalimumab (Humira),1 none will be 

sold until early 2023 due to patent suit settlements between Humira’s manufacturer, AbbVie, and 

 
1 FDA. Biosimilar product information 2020 [Available from: https://www.fda.gov/drugs/biosimilars/biosimilar-
product-information. 
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biosimilar manufacturers.2 We set the entry probability to zero for adalimumab until Q1 2023 

due to announced settlements3 and for etanercept throughout our study period due to recent court 

decisions.4  

V. Projecting Active Ingredient-Level Volume 

 We projected quarterly total volume for each biologic using linear extrapolation from 

2014-2020 quarterly historical data. We projected total volume after combining biosimilar and 

reference biologic products where applicable. Our approach to projecting volume results in 

increases in volume over time for some biologics (e.g., adalimumab) and decreases for others 

(e.g., filgrastim). Projected volume fell below zero at some point during the five-year study 

timeframe for five biologics (insulin glulisine, interferon beta-1a, interferon beta-1b, methoxy 

polyethylene glycol-epoetin beta, and pegasargase). We imposed a projected volume floor of 

zero. Our results were substantively unchanged when holding volume constant at Q4 2020 levels 

or when using quadradic rather than linear models to project volume.  

  

 
2 Reuters. AbbVie, Amgen settlement sets Humira U.S. biosimilar launch for 2023 2017 [updated September 28, 
2017. Available from: https://www.reuters.com/article/us-abbvie-amgen-humira/abbvie-amgen-settlement-sets-
humira-u-s-biosimilar-launch-for-2023-idUSKCN1C32G5. 
3 AbbVie. AbbVie announces global resolution of Humira (adalimumab) patent disputes with Sandoz 2018 [updated 
October 11, 2018. Available from: https://news.abbvie.com/news/abbvie-announces-global-resolution-humira-
adalimumab-patent-disputes-with-sandoz.htm. 
4 Sandoz. Sandoz reviewing options after Federal Circuit upholds lower court ruling in biosimilar Erelzi case 2020 
[updated July 1, 2020. Available from: https://www.sandoz.com/news/media-releases/sandoz-reviewing-options-
after-federal-circuit-upholds-lower-court-ruling. 



 

10 
 

VI. Scenario Assumptions and Prior U.S. Biosimilar Experience 

For the lower bound biosimilar savings scenario, we held biosimilar volume shares, 

biosimilar prices, and reference biologic prices constant for the seven existing biosimilar markets 

at the last observed (Q4 2020) level throughout the entire five-year period, with no new 

biosimilar entry.  

Under our main approach, volume shares, biosimilar prices, and reference biologic prices 

varied over time for all 60 biologics. For example, we assumed biosimilars capture 5 percent 

market share in the first quarter they are sold increasing to a maximum of 61 percent after 24 

quarters.  

The next three charts show the U.S. experience for several savings model inputs after a 

biosimilar has launched for each biologic. We plot our time-varying main approach assumptions 

on each chart in a thick, dashed, black line. We apply this assumption when calculating expected 

savings from new biosimilars. We plot historical data (in solid lines) and projections over the 

next 20 quarters (in dashed lines) for the seven biologics that faced biosimilar competition in the 

U.S. as of Q4 2020: 1) bevacizumab (used to treat certain cancers); 2) epoetin (used to treat 

anemia related to kidney disease, cancer, and other diseases); 3) filgrastim (used to treat low 

neutrophil (white blood cell) counts associated with cancer and other conditions); 4) infliximab 

(used to treat rheumatoid arthritis and other inflammatory conditions); 5) pegfilgrastim (used to 

treat low neutrophil counts); 6) rituximab (used to treat certain cancers and autoimmune 

diseases); and 7) trastuzumab (used to treat certain cancers). 
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Exhibit S5: Measured and assumed biosimilar share of volume, quarters from biosimilar 

launch 

 

 

Exhibit S5 shows measured and assumed biosimilar share of total volume, by quarters 

from biosimilar launch, versus our assumption applied to new entrants. We project volume 

shares for existing biosimilar markets to either 60 percent (for infliximab) or 75 percent (all 

others). Our main approach assumption applied to new entrants generally aligns with observed 

volume shares over time, although it is less aggressive than observed volume shares for some 

recent biosimilars (e.g., bevacizumab, rituximab, and trastuzumab) and more aggressive than 

observed volume share for infliximab.  
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Exhibit S6: Relative reduction in reference biologic price for each quarter following 

biosimilar entry 

 

 

Exhibit S6 illustrates measured and assumed reference biologic net prices relative to 

projected reference biologic prices in the absence of biosimilars. In every case, reference 

biologic net prices decline after biosimilar entry. Our main approach assumption for new entrants 

converges to a ratio of 0.70 in the long-term which is less aggressive than already-observed 

ratios for epoetin and infliximab but more aggressive than several other biologics facing 

biosimilar competition (like bevacizumab and rituximab). We allow reference biologic prices to 

continue to decline slightly for existing biosimilar markets. 
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Exhibit S7: Relative reduction in biosimilar price for each quarter following biosimilar 

entry 

 

Exhibit S7 illustrates measured and assumed biosimilar prices relative to reference 

biologic net prices over time. Biosimilar prices might decline relative to reference biologic prices 

over time due to new biosimilar competitors or efforts to capture market share. For several 

biologics, such as pegfilgrastim, we see a steady decline in the biosimilar price over time. Other 

biologics (e.g., filgrastim and infliximab) have more volatile trends. Our main approach 

assumption applied to new entrants converges to a biosimilar price 65 percent of the reference 

biologic net price and is broadly consistent with the prior U.S. experience.  
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lower biosimilar prices; and 25 percent reference price reductions. Separately, we assessed the 

impact of individual changes to assumptions to explore relative contributions to the differences 

between the main scenario and upper bound result. 

VII. Savings Calculations 

For our main results, we compared spending under biosimilar scenarios relative to the 

“no biosimilar” counterfactual. We separately tallied direct savings from lower biosimilar prices 

relative to projected reference biologic prices, and indirect savings from downward pressure on 

reference biologic prices facing biosimilar competition. We report savings estimates overall, 

separately for direct and indirect savings, and for individual biologics.  

We initially calculate two savings components that together equal total savings. The first 

is the “direct” savings from lower biosimilar prices relative to reference biologic prices. These 

savings are equal to the following: 

𝐷𝑖𝑟𝑒𝑐𝑡! = ()𝑛𝑒𝑡𝑝𝑟𝚤𝑐𝑒"#$%&'(,*'%&'+&,,!- ./
𝑛𝑒𝑡𝑝𝑟𝑖𝑐𝑒"#$%-'(,%-'+-,,#
𝑛𝑒𝑡𝑝𝑟𝑖𝑐𝑒"#$%-'(,*'%-'+-,,#

0/1 −
𝑛𝑒𝑡𝑝𝑟𝑖𝑐𝑒%-'+-,,#

𝑛𝑒𝑡𝑝𝑟𝑖𝑐𝑒"#$%-'(,%-'+-,,#
0

!./0

!.1

∗ /
𝑣𝑜𝑙𝑢𝑚𝑒%-'+-,,#
𝑣𝑜𝑙𝑢𝑚𝑒!'!2(,!

0 ∗ 𝑣𝑜𝑙𝑢𝑚𝑒!'!2(,! 

Where:  

• t is the assumed calendar entry quarter; 

• e separately indexes quarters since entry; 

• the first term !𝑛𝑒𝑡𝑝𝑟𝚤𝑐𝑒!"#$%&',)&$%&*%+,,) * is the projected reference biologic price without 

biosimilar competition in quarter t, calculated as described above; 

• the ratio of reference biologic net price with biosimilar competition to without biosimilar 

competition (the second term) varies by quarters after biosimilar entry by assumption as 

described above; 
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• the ratio of biosimilar to reference biologic net price (the third term) varies by quarters 

after biosimilar entry by assumption as described above; 

• the biosimilar volume share (the fourth term) varies by quarters after biosimilar entry by 

assumption as described above; and  

• volumetotal,t (the fifth term) is total quarterly volume for the active ingredient from linear 

projections of historical volume. 

The second are “indirect” savings due to competitive pressure from biosimilars driving lower 

reference biologic prices. These savings are equal to the following: 

𝐼𝑛𝑑𝑖𝑟𝑒𝑐𝑡! = ()𝑛𝑒𝑡𝑝𝑟𝚤𝑐𝑒"#$%&'(,*'%&'+&,,!- ./1 −
𝑛𝑒𝑡𝑝𝑟𝑖𝑐𝑒"#$%-'(,%-'+-,,#
𝑛𝑒𝑡𝑝𝑟𝑖𝑐𝑒"#$%-'(,*'%-'+-,,#

0
!./0

!.1

∗ 𝑣𝑜𝑙𝑢𝑚𝑒!'!2(,! 

Where: 

• t is the assumed calendar entry quarter; 

• e separately indexes quarters since entry; 

• the first term !𝑛𝑒𝑡𝑝𝑟𝚤𝑐𝑒!"#$%&',,) * the projected reference biologic price without 

biosimilar competition in quarter t, calculated as described above; 

• the second term is the assumed ratio of the reference biologic price after biosimilar 

entry relative to without biosimilar entry, which varies by quarters after biosimilar 

entry by assumption as described above; and  

• volumetotal,t (the third term) is total quarterly volume for the active ingredient from 

linear projections of historical volume. 

Expected savings for each active ingredient are as follows, where directt and indirectt are the 

savings estimates calculated above and entryprt are entry probabilities described above: 
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𝐸(𝑑𝑖𝑟𝑒𝑐𝑡) = ( 𝐷𝑖𝑟𝑒𝑐𝑡! ∗ Entrypr3		
!./0

!.1

 

𝐸(𝑖𝑛𝑑𝑖𝑟𝑒𝑐𝑡) = ( 𝐼𝑛𝑑𝑖𝑟𝑒𝑐𝑡! ∗ Entrypr3		
!./0

!.1

 

𝐸(𝑡𝑜𝑡𝑎𝑙) = 𝐸(𝑑𝑖𝑟𝑒𝑐𝑡) + 𝐸(𝑖𝑛𝑑𝑖𝑟𝑒𝑐𝑡) 

 

As an example, Exhibits S9 through S11 illustrate our savings calculations graphically for 

infliximab. 

Exhibit S9: Infliximab observed and projected biosimilar and reference biologic volume 
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Exhibit S10: Infliximab observed and projected biosimilar and reference biologic prices 

 

Exhibit S11: Infliximab direct and indirect projected savings 
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VII. Estimated Savings by Biologic  

  
Savings from lower 
biosimilar prices (A; 

$millions) 

Savings from lower 
reference biologic 

prices (B; $millions) 

Total savings 
(A+B; 

$millions) 
Total 13,736.3 24,639.3 38,375.6 

ADALIMUMAB 5,426.7 14,063.3 19,490.1 
RITUXIMAB 1,718.5 1,872.8 3,591.3 
INFLIXIMAB 1,577.2 1,033.0 2,610.2 
INSULIN GLARGINE 596.4 1,533.7 2,130.1 
BEVACIZUMAB 592.3 1,415.8 2,008.1 
PEGFILGRASTIM 1,420.4 395.7 1,816.1 
TRASTUZUMAB 962.4 741.0 1,703.3 
INSULIN LISPRO 237.5 670.6 908.1 
INSULIN ASPART 236.3 667.6 903.9 
RANIBIZUMAB 215.6 555.1 770.7 
DENOSUMAB 144.5 412.6 557.0 
EPOETIN ALFA 256.1 244.9 500.9 
NATALIZUMAB 43.1 122.6 165.7 
AFLIBERCEPT 37.3 122.8 160.1 
LIRAGLUTIDE 37.7 121.6 159.3 
OMALIZUMAB 20.2 61.5 81.7 
DARBEPOETIN ALFA 19.9 56.7 76.6 
ABATACEPT 19.0 56.1 75.1 
SOMATROPIN 15.5 47.3 62.8 
CERTOLIZUMAB PEGOL 12.9 38.0 50.8 
INSULIN ASPART/INSULIN ASPART 
PROTAMINE 

11.8 34.2 46.0 

INSULIN HUMAN BASE 8.5 25.2 33.7 
ALTEPLASE 8.4 24.8 33.2 
IPILIMUMAB 7.6 23.6 31.3 
PERTUZUMAB 6.2 23.9 30.1 
INSULIN DETEMIR 7.3 21.8 29.1 
BELIMUMAB 6.7 20.1 26.8 
FOLLITROPIN ALFA 6.4 19.4 25.8 
ECULIZUMAB 4.5 20.5 25.0 
CETUXIMAB 5.5 15.9 21.4 
PEGLOTICASE 5.0 14.5 19.5 
CLOSTRIDIUM BOTULINUM TOXIN TYPE A 4.5 13.3 17.8 
FILGRASTIM 17.1 0.0 17.1 
TOCILIZUMAB 3.0 13.9 16.9 
ROMIPLOSTIM 4.1 12.5 16.6 
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Savings from lower 
biosimilar prices (A; 

$millions) 

Savings from lower 
reference biologic 

prices (B; $millions) 

Total savings 
(A+B; 

$millions) 
DORNASE ALFA 3.9 12.0 15.9 
FOLLICLE-STIMULATING 
HORMONE/LUTEINISING HORMONE 

3.9 11.5 15.5 

CANAKINUMAB 3.4 10.1 13.6 
INSULIN HUMAN BASE/INSULIN HUMAN 3.2 9.5 12.6 
INSULIN HUMAN ISOPHANE 3.0 9.0 12.0 
PANITUMUMAB 2.6 7.7 10.4 
AGALSIDASE BETA 2.5 7.6 10.1 
ALGLUCOSIDASE ALFA 2.4 7.0 9.4 
FOLLITROPIN BETA 2.2 6.7 8.9 
INTERFERON GAMMA 2.1 6.2 8.3 
INSULIN LISPRO/INSULIN LISPRO 
PROTAMINE 

2.0 5.9 7.9 

COLLAGENASE CLOSTRIDIUM 
HISTOLYTICUM 

1.8 5.4 7.2 

TRASTUZUMAB EMTANSINE 1.2 5.5 6.8 
ALEMTUZUMAB 1.5 4.4 5.9 
BELATACEPT 1.0 3.1 4.1 
PALIVIZUMAB 1.0 3.0 3.9 
METHOXY POLYETHYLENE GLYCOL-
EPOETIN BETA 

0.9 2.6 3.4 

IMIGLUCERASE 0.7 2.2 2.9 
PEGVISOMANT 0.7 1.9 2.6 
GOLIMUMAB 0.3 1.0 1.4 
OBINUTUZUMAB 0.0 0.4 0.4 
INTERFERON BETA-1A 0.0 0.2 0.2 
ETANERCEPT 0.0 0.0 0.0 
INSULIN GLULISIN 0.0 0.0 0.0 
INTERFERON BETA-1B 0.0 0.0 0.0 
PEGASPARGASE 0.0 0.0 0.0 
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