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 What is a biosimilar? Biosimilars are drugs approved by 

the U.S. Food and Drug Administration (FDA) as 

alternatives to branded specialty drugs, known as 

“reference biologics” or sometimes “originator 

biologics.”1 For example, two approved biosimilars 

currently on the market, Inflectra and Renflexis, are 

alternatives to the reference (originator) biologic, 

Remicade.  

 

To receive FDA approval for use, a biosimilar drug must 

meet two criteria:1 
 

1. The biosimilar must be “highly similar” to the 

reference biologic in chemical structure, purity, and 

biological activity. Minor differences, such as in a 

buffering agent, are acceptable, but no major 

differences in chemistry or purity are permitted. 

2. The biosimilar must have “no clinically meaningful 

differences” from the reference biologic. This means 

that the biosimilar and the reference biologic must 

have equivalent safety and effectiveness. 

 

As in any FDA approval process, the manufacturer of the 

biosimilar drug must demonstrate it meets these criteria 

using scientific studies that are reported to the FDA. 

These include studies of drug chemistry; of the way that 

the drug is processed in the human body 

(pharmacokinetics); of the responses of bodily cells to 

the drug (pharmacodynamics); and sometimes additional 

clinical information, depending on the drug.1 

 

Why are biosimilars important to employers? Biosimilars 

and their reference biologics compete for prescription 

business. For example, a patient with rheumatoid 

arthritis, Crohn’s disease, or another condition that might 

be treated with Remicade, could instead receive a 

prescription for Inflectra or Renflexis. Biosimilars are 

usually offered at a lower price than are their 

corresponding reference biologics. At the high cost of 

specialty drugs, these price differences could yield 

significant savings in drug expense. 

 

Recently, the number of biosimilars on the market 

increased rapidly—from seven in January 2019 to 16 in 

March 2020.2  This major change in the options available 

to employers and their plan enrollees makes it important 

to assess the potential cost savings opportunities from 

biosimilar drugs.  

What should savings calculations measure? Biosimilar 

savings calculations should account for three factors. 

First is the price savings available for each biosimilar 

relative to its reference biologic, known as the discount. 

Second is the possibility that only a portion of patients, 

not all patients, will switch to the biosimilar drug, known 

as the uptake rate. Third is the possibility that in 

encouraging more members to use a biosimilar, the 

employer might give up rebates—fees paid by 

manufacturers to employers or PBMs in exchange for 

market share for their reference biologic. This possibility 

is measured with the rebate rate, the percentage of 

reference biologic expense rebated back to the employer 

or PBM. 

 

In this analysis, we consider all three factors . 

Purpose. The purpose of this study 

was to assess potential savings from 

using biosimilars instead of reference 

biologic drugs, based on market 

pricing, potential rebates foregone, 

and biosimilar uptake.  

Background 
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Data Processing 

Study drugs were identified using a comprehensive 

published list of biosimilars and their corresponding 

reference biologics as of March 2020.2 For all 

biosimilar and reference drugs, medical claims were 

identified using Healthcare Common Procedural 

Coding System (HCPCS) codes, and pharmacy claims 

were identified using National Drug Codes (NDC). 

 

Employer (Purchaser) “A” 

Both medical (n=about 6.2 million) and pharmacy 

claims (n=about 1.5 million) were provided by the 

employer plan sponsor for approximately 2 years of 

history from March 2018 through February 2020. 
 

Costs were based on allowed amounts in the medical 

claims file, and on amount paid plus patient out-of-

pocket cost sharing in the pharmacy claims file, which 

had no allowed amount field. 
 

Exclusions from medical claims were as follows: 

• Infliximab claims bundled with home infusion 

therapy services 

• Epoetin claims marked as for end-stage renal 

disease (ESRD) use or given to a patient with a 

claim diagnosis of ESRD (N18.6) or dialysis (Z99.2) 

were excluded because these are typically part of 

bundled dialysis payments; mean epoetin cost for 

these claims was $51, compared with $343 for 

non-dialysis claims. 
 

 

In the pharmacy benefit, repricing was based on 

Archimedes experience because only a few biosimilars 

had claims experience in the employer plan data. For 

biosimilars that did have employer plan claims, the 

discounts that would have been based on median price 

per dose tracked closely to Archimedes experience. 
 

Employer (Purchaser) “B” 

Medical (n=about 49,000) claims from three health 

plan carriers were provided by the employer plan 

sponsor for a two-year time period from September 

2018 to August 2020. Of those, 1,450 were either 

reference biologics or biosimilars, after excluding 

claims bundled with other services: (1) infliximab claims 

bundled with home infusion therapy services and (2) 

epoetin claims with HCPCS codes indicating end-stage 

renal disease (ESRD) use, which typically indicates 

bundled dialysis claims. 
 

After removal of a small number (n=72) of claims that 

were exactly duplicated (same anonymized member 

identifier, date, drug, place of service, quantity, and 

billed amount) and consolidation of claims that 

represented customized dosages, the medical dataset 

contained 1,151 unique claims, including both 

reference biologics and biosimilars. 
 

Pharmacy claims (n=575) were provided by the 

employer for reference drugs and biosimilars only, for 

the time period August 2018 to July 2020. Most (71%, 

n=407) claims were for Zarxio, and the file contained 

only 112 claims for reference biologics. For that reason, 

we report biosimilar market shares for those claims but 

did not reprice them. 
 

Costs were based on allowed amounts in the medical 

claims file. Claim allowed amounts in the medical file 

were verified against average sales price; because very 

few claims (n=57 of 1,151 overall, n=40 of 991 

reference biologics) showed evidence of billing errors, 

all reference biologic claims were included in the 

analysis. 

Methods 
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Overview of Savings Calculation 

Methodology 
Repricing calculations represented the difference 

between the plan’s spending on the reference biologic 

and what it would have spent with greater uptake of 

biosimilars. All calculations were stratified by site of 

care and accounted for dispensed quantity and dosage, 

for the foregone rebates a plan might have obtained on 

the reference biologic, and for less than 100% uptake of 

the biosimilar. These methods represented an 

improvement over previously published work on this 

topic, which did not account for rebates, consider 

national averages in uptake rates for different 

biosimilars, or differentiate by site of care.3  All 

assumptions were modeled in ranges. 
 

In the medical benefit, 

repricing for each originator biologic was modeled in a

range based on the ratio of the biosimilar price to that

of its corresponding reference drug. In determining the 

range of repricing ratios, three sources were used: (1) 

Archimedes analyses of medical benefit experience 

across a large population of employees and 

beneficiaries; (2) Purchaser A’s median price per dosing 

unit (e.g. milligrams for Neulasta and Remicade, units for 

Epogen and Procrit, micrograms for Neupogen); and (3) 

the most recently published average sales price (ASP).4 

For Purchaser B, it was not possible to use the study 

employer’s data as a source for the ratio calculations 

because of extremely small market share for either the 

reference biologic or the biosimilar in most therapy 

categories. 

Total net savings were 

calculated as: 

× uptake rate × (1-biosimilar 

pricing ratio) minus

× uptake rate × rebate 

percentage where

− Minimum uptake was the national average estimated 

as of April 2020;5 maximum potential (assumed base-

case) uptake was a 97% figure reported by Kaiser for 

intensive Inflectra,6 and a median 

uptake was the midpoint between the two figures and 

− Rebates were varied from 0% to 20% to reflect the full 

range of potential employer experiences in the market. 

The base case analysis assumed no rebates were 

shared with the employer, as receipt of specialty drug 

rebates in the medical benefit is uncommon.7  

Sites of Care 

For Purchaser A, we stratified all calculations into each of 

three medical sites of care (office, outpatient hospital 

[OPH], and other [place of service missing, home, 

inpatient, emergency department, ambulatory surgery 

center, or skilled nursing facility]) and pharmacy. To 

avoid biasing the results with inaccurate cost values for 

originator biologics,3 we assessed whether each plan 

included in the study had >1 medical claim in any site of 

care for each biosimilar studied. We also required >20 

claims in each site of care for each drug overall, but not 

by plan. 

 

We found that nearly all Purchaser A plans with >10,000 

study drug medical claims had >1 claim for each 

biosimilar, although in smaller plans, it was common to 

have no Truxima claims. One large HMO, Plan D, had 

only 1 Retacrit medical claim despite having >30,000 

study drug claims and >8,600 Epogen-Procrit claims. 

Because Plan D’s median allowed amount per unit for 

Epogen-Procrit was about 20 times that of other plans, it 

was removed from the cost savings analysis for Epogen-

Procrit. 

 

For Purchaser B, we stratified all calculations into two 

medical sites of care, office/other and outpatient 

hospital (OPH). Of 991 office/other category claims, 12 

were from independent clinics, 33 were Remicade 

claims administered in the home, and the remaining 946 

(95%) were administered in a physician’s office. Because 

of small plan sizes, we did not require a minimum 

number of claims in each site of care. 
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Results for Purchaser A 



Page |  6 

 Table 1. Biosimilar Market Share in the Medical Benefit, by Plana  

Purchaser A 

a Only plans with significant claims volume for reference products are shown in the table, but all plans were included    

in the savings analyses. 
b Based on a national market share analysis as of April 2020.5 

  
  

Drug 

National

 

Plan A Plan B Plan D Plan F 

N of

Claims 
Market

 
N of

Claims 
Market

 
N of

Claims 
Market

 
N of

Claims 
Market

 

Avastin           

  Mvasi 25%  0.6%  0.8%    0.7% 

Epogen-Procrit           

   9.3%  6.9%  0.0%   

        1.8%   

  Zarxio   
72% 

        

  Nivestym  2.7%  0.8%  0.0%  5.2% 

           

  Inflectra, 
  Renflexis, 
  or unspecified 
  biosimilar 

  
14% 

  
 

  
9.9% 

  
 

  
7.7% 

  
 

  
 

  
 

  
7.4% 

           

  Fulphila   
29% 

 5.5%  6.7%    3.5% 

  Udenyca  7.1%    0.0%   

Rituxan/Other

 

    
 

  
 

  
 

  
0.0% 

  
 

  
 

  
 

  
 

  Truxima 5%  0.1%  0.0%  3.3%  0.2% 

           

  Ogivri/Kanjinti 17%  1.3%  0.8%  8.1%  1.5% 
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 Table 2. Biosimilar Market Share in the Pharmacy Benefit 
a by Plan 

b  

Purchaser A 

a If a reference biologic is not shown, the plan did not have any claims for that reference biologic. A 100% market 

share for the reference biologic means there were no biosimilar claims. 
b Only plans with significant claims volume for reference products are shown in the table, but all plans were included 

in the savings analyses. 

  
  

 Drug 

National

Market

Share 

Plan D Plan I 

  
N of claims 

  
Market

 

  
N of claims 

  
Market

 

 Avastin    0.0%   

 Epogen    2.0%   

 Procrit       

 29%  0.3%  3.1% 

    2.1%   

   Nivestym   
72% 

 0.0%  0.9% 

   Zarxio     

       

    3.7%   

   Fulphila   
29% 

   0.7% 

   Udenyca  0.0%  3.4% 

    0.0%   

   Inflectra   
14% 

 0.0%  5.8% 

   Renflexis  0.0%  6.6% 

 Rituxan    0.0%   

    0.0%   
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 Table 3. Biosimilar Savings 
a Summary by Drug (Assumes 97% biosimilar uptake and no  

rebates foregone)  

 

Purchaser A 

a Excludes medical claims removed from the analysis due to discrepancies in allowed amount versus dosage; those remain-

ing after cleaning totaled 67% of 61,249 claims (n remaining=40,840) and 66% of $258.2 million in allowed amounts 

($171.2 million).  

Drug Paid Amount 
Medical  

Discount Range  

Minimum Price

Savings 
Maximum Price

Savings 

 Avastin   14%-20% 16%   

 Epogen-Procrit   8%-11%  42%-62%   

    6%-21%  15%   

    7%-11%  32%   

    33%-47%  28%   

    5%-22%  41%   

 Rituxan  10%-26%  8%   
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 Table 4. Biosimilar Savings 
a  Summary by Plan (Assumes 97% biosimilar uptake and no  

rebates foregone) 

 

Purchaser A 

a Excludes medical claims removed from the analysis due to discrepancies in 

allowed amount versus dosage; those remaining after cleaning totaled 67% of 

61,249 claims (n remaining=40,840) and 66% of $258.2 million in allowed 

amounts ($171.2 million). Plans A, C, E, and G had medical utilization only. Be-

cause Plans H and I were PBMs with pharmacy utilization only, the top and bot-

tom of the price savings range were equal.  
b  Plan D’s medical claims for Epogen-Procrit were removed because the median 

allowed amount was about 20 times that of other plans.  

 Paid Amount 
Minimum Price 

Savings 
Maximum Price 

Savings 

    

B    

    

Db    

E    

F    

G    

H    

    

All Plans    



Page |  10 

 Table 5. Biosimilar Savings 
a by Site of Care (Assumes 97% biosimilar uptake and no  

rebates foregone) 
 

Purchaser A 

a Price savings are calculated by applying 1 minus the site- and drug-specific biosimilar pricing ratio (Table 3) to the total amount paid for the reference biologic, for the uptake 

percentage of claims. Table excludes medical claims removed from the analysis because of discrepancies between billed amount and dosage. 

Site of Care 
N of 

Claims 
Discount Lower 

Limit 
Discount Upper 

Limit 
Amount Paid 

Minimum 
Price Savings 

Maximum Price 
Savings 

Office             

Avastin  14% 20%    

Epogen-Procrit  8% 11%    

  6% 21%    

  7% 11%    

  33% 47%    

  5% 22%    

Rituxan  10% 26%    

Total Office         

OPH             

Avastin  14% 20%    

Epogen-Procrit  8% 11%    

  6% 21%    

  7% 11%    

  33% 47%    

  5% 22%    

Rituxan  10% 26%    

         

Other Medical             

Avastin  14% 20%    

Epogen-Procrit  8% 11%    

  7% 11%    

  33% 47%    

  5% 22%    

Rituxan  10% 26%    

Total Other         

Pharmacy             

Avastin  16%     

Epogen  42%     

Procrit  62%     

  15%     

  32%     

  32%     

  28%     

  41%     

Rituxan  8%     

Total Pharmacy          
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 Table 6. Sensitivity Analysis 
 

Purchaser A 

a Excludes medical claims removed from the analysis due to discrepancies in allowed amount versus dosage; those remaining in the analysis 

after cleaning totaled 67% of 61,249 claims (n remaining=40,840) and 66% of $258.2 million in allowed amounts ($171.2 million).  

      Biosimilar Savings 

  
    Min 

 
Max Discount,

 
Min Discount,

 
Max 

 
Min Discount,

 
Max 

 

National (Minimum) Uptake 

Avastin         

Epogen- 
Procrit 

        

         

         

         

         

Rituxan 5%        

All drugs          

 

Avastin         

Epogen- 
Procrit 

        

         

         

         

         

Rituxan         

All drugs          

 

Avastin         

Epogen- 
Procrit 

        

         

         

         

         

Rituxan         

All drugs          
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Results for Purchaser B 
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 Table 7. Biosimilar Market Share in the Medical and Pharmacy Benefit, by Plana  
 

Purchaser B 

a No plan identifier was provided in the pharmacy claims file.  
b Based on a national market share analysis as of April 2020.  
c Although HCPCS and NDC numbers for Renflexis and other infliximab biosimilars were searched, no claims for these drugs were 

in the files. 

  

Drug 

National 

Market  

Share b 

Plan A Plan B Plan C Pharmacy Benefit 

N of 

Claims 

Market 

Share 

N of 

Claims 

Market 

Share 

N of 

Claims 

Market 

Share 

N  of 

Claims 

Market 

Share 

Avastin   22 100.0% 136 100.0% 104 100.0% 0 0.0% 

  Mvasi 25% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 

Epogen-Procrit   0 0.0% 0 0.0% 1 33.3% 37 100.0% 

  Retacrit 29% 7 100.0% 6 100.0% 2 66.6% 0 0.0% 

Herceptin   23 74.2% 50 96.2% 77 98.7% 0 0.0% 

  Ogivri/Kanjinti 17% 8 25.8% 2 3.8% 1 1.3% 0 0.0% 

Neulasta   5 22.7% 35 44.3% 31 46.3% 40 41.7% 

  Fulphila   

29% 

10 45.5% 0 0.0% 0 0.0% 0 0.0% 

  Udenyca   7 31.8% 44 55.7% 36 53.7% 56 58.3% 

Neupogen   0 0.0% 3 10.7% 10 66.6% 33 7.5% 

  Zarxio   

72% 

0 0.0% 25 89.3% 5 33.3% 407 92.5% 

  Nivestym 0 0.0% 0 0.0% 0 0.0% 0 0.0% 

Remicade   63 100.0% 260 97.7% 97 100.0% 2 100.0% 

 Inflectra c 14% 0 0.0%  6 2.3% 0  0.0%  0 0.0% 

Rituxan/Other 

Brand 
   28  100.0%  27  96.4%  19  100.0%  0  0.0% 

  Truxima 5% 0 0.0% 1 3.6% 0 0.0% 0 0.0% 
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 Table 8. Biosimilar Savings Summary by Drug, Medical Benefit (Assumes 97% biosimilar 

uptake and no rebates foregone)  
 

Purchaser B 

Drug  Paid Amount 
Medical            

Discount Range 

Maximum       

Savings 

 Avastin $1,000,204 14%-20% $194,040 

 Epogen-Procrit $1,152 8%-11% $123 

 Herceptin $3,048,503 6%-21% $620,980 

 Neulasta $918,876 7%-11% $98,044 

 Neupogen $13,916 33%-47% $6,344 

 Remicade $5,379,258 5%-22% $1,147,933 

 Rituxan $1,437,500 10%-26% $362,537 

 All Drugs $11,799,409   $2,430,001 

Table 9. Biosimilar Savings Summary by Plan, Medical Benefit (Assumes 97% biosimilar 

uptake and no rebates foregone)  
 

Purchaser B 

Plan Paid Amount 
Minimum          

Price Savings  

Maximum          

Price Savings 

A $1,652,922 $103,569 $362,876 

B $5,614,626 $378,404 $1,151,561 

C $4,531,861 $298,544 $915,565 

All Plans $11,799,409 $780,518 $2,430,002 
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 Table 10. Biosimilar Savings 
a by Medical Site of Care (Assumes 97% biosimilar uptake 

and no rebates foregone)  
 

Purchaser B 

a Price savings are calculated by applying 1 minus the drug-specific biosimilar pricing ratio (Table 8) to the total amount paid for 

the reference biologic, for the uptake percentage of claims.  
b The office category includes 33 Remicade claims administered in the home and 12 claims from independent clinics. 

 Site of Care 
 N of  

Claims 

Discount    

Lower Limit 

Discount   

Upper Limit 
 Amount Paid 

 Minimum Price 

Savings 

 Maximum Price 

Savings 

Office/Otherb             

Avastin 205 14% 20% $333,272 $45,258 $64,655 

Epogen-Procrit 1 8% 11% $1,152 $89 $123 

Herceptin 48 6% 21% $351,206 $20,440 $71,541 

Neulasta 10 7% 11% $79,159 $5,375 $8,446 

Neupogen 0 33% 47% $0 $0 $0 

Remicade 200 5% 22% $1,685,362 $81,740 $359,656 

Rituxan 8 10% 26% $105,472 $10,231 $26,600 

Total Office/Otherb 472     $2,555,623 $163,134 $531,021 

OPH             

Avastin 57 14% 20% $666,932 $90,569 $129,385 

Epogen-Procrit 0 8% 11% $0 $0 $0 

Herceptin 102 6% 21% $2,697,297 $156,983 $549,439 

Neulasta 61 7% 11% $839,717 $57,017 $89,598 

Neupogen 13 33% 47% $13,916 $4,455 $6,344 

Remicade 220 5% 22% $3,693,896 $179,154 $788,277 

Rituxan 66 10% 26% $1,332,028 $129,207 $335,937 

Total OPH 519     $9,243,786 $617,384 $1,898,981 
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 Table 11. Sensitivity Analysis  
 

Purchaser B 

      Biosimilar Savings 

   Uptake  Paid Amount 
Min Discount, 

10% Rebate 

Max Discount, 

10% Rebate 

Min Discount, 

20% Rebate 

Max Discount, 

20% Rebate 

Min Discount, 

No Rebates 

Max Discount, 

No Rebates 

National (Minimum) Uptake 

Avastin 25% $1,000,204 $10,002 $25,005 ($15,003) $0 $35,007 $50.010 

Epogen- 
Procrit 

29% $1,152 ($7) $3 ($40) ($30) $27 $37 

Herceptin 17% $3,048,503 ($20,730 $57,007 ($72,554) $5,182 $31,095 $108,832 

Neulasta 29% $918,876 ($7,994) $2,665 ($34,642) ($23,983) $18,653 $29,312 

Neupogen 72% $13,916 $2,304 $3,707 $1,303 $2,705 $3,306 $4,709 

Remicade 14% $5,379,258 ($37,655) $90,372 ($112,964) $15,062 $37,655 $165,681 

Rituxan 5% $1,437,500 $0 $11,500 ($7,188) $4,313 $7,188 $18,688 

All drugs   $11,799,409 ($54,080) $190,259 ($241,088) $3,249 $132,931 $377,269 

Midpoint Uptake 

Avastin 61% $1,000,204 $24,405 $61,012 ($36,607) $0 $85,417 $122,025 

Epogen- 
Procrit 

63% $1,152 ($15) $7 ($87) ($65) $58 $80 

Herceptin 57% $3,048,503 ($69,506) $191,141 ($243,271) $17,376 $104,259 $364,906 

Neulasta 63% $918,876 ($17,367) $5,789 ($75,256) ($52,100) $40,522 $63,678 

Neupogen 85% $13,916 $2,705 $4,351 $1,529 $3,175 $3,880 $5,527 

Remicade 56% $5,379,258 ($149,274) $358,259 ($447,823) $59,710 $149,274 $656,807 

Rituxan 51% $1,437,500 $0 $117,300 ($73,313) $43,988 $73,313 $190,612 

All drugs   $11,799,409 ($209,052) $737,859 ($874,828) $72,084 $456,723 $1,403,635 

Maximum Uptake 

Avastin 97% $1,000,204 $38,808 $97,020 ($58,212) $0 $135,827 $194,040 

Epogen- 
Procrit 

97% $1,152 ($22) $11 ($134) ($101) $89 $123 

Herceptin 97% $3,048,503 ($118,282) $325,275 ($413,987) $29,570 $177,423 $620,980 

Neulasta 97% $918,876 ($26,739) $8,913 ($115,870) ($80,218) $62,392 $98,044 

Neupogen 97% $13,916 $3,105 $4,994 $1,755 $3,645 $4,455 $6,344 

Remicade 97% $5,379,258 ($260,894) $626,146 ($782,682) $104,358 $260,894 $1,147,933 

Rituxan 97% $1,437,500 $0 $223,100 ($139,438) $83,663 $139,438 $362,537 

All drugs   $11,799,409 ($364,024) $1,285,459 ($1,508,568) $140,917 $780,518 $2,430,001 
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Conclusion 

A companion editorial piece by PBGH can be accessed at https://www.pbgh.org/biosimilars  
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