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T he 2010 Biologics Price Competition and Innovation Act 

created a pathway to approve biosimilars—drugs similar 

in quality, safety, and efficacy to reference biologic drugs—

aiming to increase competition, reduce prices, and improve 

access. In 2015, the first FDA-approved biosimilar was launched: 

filgrastim-sndz (Zarxio), a biosimilar for filgrastim (Neupogen). 

Filgrastim is a granulocyte colony-stimulating factor used to 

prevent and treat neutropenia. A third product—tbo-filgrastim 

(Granix)—was approved as a new biologic in the United States 

before there was a biosimilar regulatory pathway but is considered 

a biosimilar in Europe. Although patients receive identical drug 

administrations in office or hospital outpatient settings, insurers 

generally reimburse higher payments to outpatient hospital settings 

to cover presumed greater overhead costs.

We examine the association between site of care and drug cost 

across reference filgrastim, tbo-filgrastim, and biosimilar filgrastim 

administrations among the commercially insured.

METHODS
We used OptumLabs Data Warehouse, which contains longitudinal, 

deidentified pharmacy and medical claims data for enrollees 

across the United States.1 We identified the site of care of each 

filgrastim administration in commercial enrollees (January 1, 

2014, to December 31, 2019) using place-of-service and procedure 

billing codes. Our unit of observation was an episode of filgrastim 

use: a period with 1 or more filgrastim administrations and fewer 

than 7 days between administrations. We required enrollment in 

medical benefits from 6 months prior to the index date (patient’s 

first episode in study period) through the episode end. Patient 

demographic information as of the index date included age, sex, 

race/ethnicity, age-adjusted Deyo-Charlson Comorbidity Index 

score, and state of residence. We excluded episodes with multiple 

filgrastim products or unknown demographic information. 

To control for geographic differences in drug administration 

patterns, we estimated median adjusted episode-level drug 

costs, defined as the sum of out-of-pocket and health plan paid 
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ABSTRACT

OBJECTIVES: The first FDA-approved biosimilar was 
launched in 2015: filgrastim-sndz (Zarxio), a biosimilar for 
the reference drug filgrastim (Neupogen). Filgrastim is a 
granulocyte colony-stimulating factor used to prevent and 
treat neutropenia. In this study, we examined the association 
between site of care and drug cost across reference 
filgrastim, tbo-filgrastim (Granix; a version of filgrastim 
approved as a biosimilar in Europe and as a new drug in the 
United States), and biosimilar filgrastim administrations 
among the commercially insured.

STUDY DESIGN: Retrospective study using administrative 
claims data.

METHODS: We used OptumLabs Data Warehouse to 
identify the site of care of each short-acting filgrastim 
administration among commercial enrollees between 
January 1, 2014, and December 31, 2019.

RESULTS: For each filgrastim product, model-adjusted 
median drug costs were higher in the outpatient hospital 
setting than for the same drug administered in the office 
setting. Comparing drug costs within the same setting, in 
the office setting, costs of biosimilar and tbo-filgrastim 
were $103.61 and $94.07 lower than reference filgrastim, 
respectively (P < .001 for each comparison). In the outpatient 
hospital setting, adjusted median costs for tbo-filgrastim 
were lower than those for reference filgrastim (–$132.90; 
P < .001), but adjusted median costs of the biosimilar were 
slightly higher ($20.50; P = .025).

CONCLUSIONS: Although previous work has found lower 
costs for biosimilar filgrastim compared with reference 
filgrastim, here we found that site of care can change this 
calculus, reducing savings. After adjusting for patient 
characteristics and geography, we found that drug cost 
savings for biosimilar filgrastim were limited to the office 
setting, with no savings in the outpatient hospital setting.
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amounts for the drug per date of service in the episode using 

a quantile regression model with robust standard errors. Drug 

costs were defined as the amount paid for the claim line with 

the drug code (J-/Q-code).

RESULTS
The Table presents patient characteristics 

and unadjusted drug costs. In 65,372 included 

episodes, patients treated in office settings were 

slightly older, were more likely to be female, 

and had modestly higher comorbidity scores.

The Figure presents model-adjusted 

median costs for each filgrastim product in 

each setting; the difference in median adjusted 

costs compared with reference filgrastim in the 

same setting is also provided for biosimilar 

and tbo-filgrastim. For each filgrastim product, 

model-adjusted median drug costs were higher 

in the outpatient hospital setting than for the 

same drug administered in the office setting. 

Comparing drug costs within the same setting, 

in the office setting, costs of biosimilar and tbo-filgrastim were 

$103.61 and $94.07 lower than reference filgrastim, respectively 

(P < .001 for each comparison). In the outpatient hospital setting, 

adjusted median tbo-filgrastim costs were lower than those for 

TAKEAWAY POINTS

Biosimilars—drugs that are similar in quality, safety, and efficacy to reference biologic drugs—
are intended to increase competition, reduce prices, and improve patient access to important 
treatments. The first FDA-approved biosimilar was launched in 2015: filgrastim-sndz (Zarxio), 
a biosimilar for the reference drug filgrastim (Neupogen), a granulocyte colony-stimulating 
factor used to prevent and treat neutropenia. In this study, we examined the association between 
site of care and drug cost across reference filgrastim, tbo-filgrastim (Granix), and biosimilar 
filgrastim administrations among the commercially insured.

 › We used claims data to compare drug costs across site of care (outpatient hospital vs office) 
for short-acting filgrastim administration among commercial enrollees between January 
1, 2014, and December 31, 2019.

 › In both settings, median drug costs were higher in the outpatient hospital setting than in 
the office setting.

 › After adjusting for patient characteristics and geography, we found that drug cost savings 
for biosimilar filgrastim were limited to the office setting, with no savings in the outpatient 
hospital setting.

TABLE. Descriptive Demographic Table by Site of Care and G-CSF Product

Count (column 
percent unless 
otherwise specified)

Reference filgrastim Biosimilar filgrastim Tbo-filgrastim

Outpatient 
hospital Office

Outpatient 
hospital Office

Outpatient 
hospital Office

Episode count 
(supercolumn percent)

17,095 (43.57%) 22,138 (56.43%) 5306 (37.50%) 8842 (62.50%) 5615 (71.64%) 2223 (28.36%)

Age in years, mean (SD) 54.79 (15.88) 58.34 (13.28) 55.04 (12.86) 57.60 (12.73) 56.19 (14.23) 56.31 (12.72)

Gender

Female 10,036 (58.71%) 13,763 (62.17%) 3157 (59.50%) 5586 (63.18%) 3315 (59.04%) 1449 (65.18%)

Male 7059 (41.29%) 8375 (37.83%) 2149 (40.50%) 3256 (36.82%) 2300 (40.96%) 774 (34.82%)

Race

Asian 508 (2.97%) 466 (2.10%) 140 (2.64%) 155 (1.75%) 117 (2.08%) 96 (4.32%)

Black 1429 (8.36%) 1364 (6.16%) 419 (7.90%) 598 (6.76%) 386 (6.87%) 151 (6.79%)

Hispanic 1112 (6.50%) 1631 (7.37%) 478 (9.01%) 661 (7.48%) 337 (6.00%) 148 (6.66%)

White 8395 (49.11%) 11,251 (50.82%) 2618 (49.34%) 4874 (55.12%) 2972 (52.93%) 1153 (51.87%)

Unknown 5651 (33.06%) 7426 (33.54%) 1651 (31.12%) 2554 (28.88%) 1803 (32.11%) 675 (30.36%)

Deyo-Charlson Comorbidity 
Index score, mean (SD)

6.11 (2.91) 6.39 (2.87) 6.41 (2.96) 6.52 (2.95) 6.40 (2.95) 6.44 (2.87)

Census region

Midwest 4711 (27.56%) 3862 (17.45%) 1348 (25.41%) 1654 (18.71%) 1387 (24.70%) 244 (10.98%)

Northeast 2914 (17.05%) 2260 (10.21%) 728 (13.72%) 352 (3.98%) 871 (15.51%) 93 (4.18%)a

South 7021 (41.07%) 12,466 (56.31%) 2275 (42.88%) 4972 (56.23%) 2459 (43.79%) 1158 (52.09%)

West 2284 (13.36%) 3479 (15.72%) 857 (16.15%) 1843 (20.84%) 866 (15.42%) 728 (32.75%)

Unknown 165 (0.97%) 71 (0.32%) 98 (1.85%) 21 (0.24%) 32 (0.57%) –

Unadjusted drug costs, 
median (IQR)

$676.76 
($303.00-$1051.79)

$480.00 
($300.00-$566.40)

$659.42 
($307.20-$1176.00)

$350.30 
($243.00-$465.60)

$491.63 
($194.14-$876.14)

$374.40 
($246.00-$456.00)

G-CSF, granulocyte colony-stimulating factor; IQR, interquartile range.
aObservations from Northeast and unknown were combined to abide by the cell-size suppression policy (n < 11). 
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reference filgrastim (–$132.90; P < .001), but 

adjusted median costs of the biosimilar were 

slightly higher ($20.50; P = .025). 

DISCUSSION
Although previous work has found lower costs 

for biosimilar filgrastim compared with refer-

ence filgrastim,2 here we found that site of care 

can change this calculus, reducing savings. 

After adjusting for patient characteristics and 

geography, we found that drug cost savings 

for biosimilar filgrastim were limited to the 

office setting, with no savings in the outpatient 

hospital setting. Tbo-filgrastim was less expen-

sive than reference filgrastim in both settings. 

Although findings in this study are limited to 

commercially insured enrollees, these data 

suggest that savings from biosimilar drugs are 

context specific. It is unknown whether other 

biosimilar drugs show similar discrepancies in 

cost differences by setting. New site-neutrality 

policies implemented in 2019 reduce CMS 

payments for off-campus hospital outpatient 

departments. We do not observe in this analysis 

whether hospital outpatient departments are 

on or off campus. n
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FIGURE. Site-Specific Median Adjusted Costs per Filgrastim Administration 

Ref, reference.

Difference vs ref filgrastim:
–$103.61 (−$105.90 to −$101.32); P < .001

Difference vs ref filgrastim:
−$94.07 (−$97.17 to −$90.97); P < .001

Difference vs ref filgrastim:
$20.50 ($2.63-$38.36); P = .025

Difference vs ref filgrastim:
−$132.90 (−$146.31 to −$110.51); P < .001
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