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Purpose: This study sought to perform a real-world, long-term cost-minimization analysis 
for incobotulinumtoxinA (Xeomin®) versus onabotulinumtoxinA (Botox®), given the estab
lished non-inferiority when utilized at similar doses.
Methods: The Department of Veterans Affairs (VA) and Department of Defense (DoD) 
national healthcare systems were included in this analysis. Real-world purchase data for 
incobotulinumtoxinA were used to estimate the direct drug costs between calendar years 
2014 and 2019. Publicly available federal pharmaceutical prices (Federal Supply Schedule 
and Big 4) were used. The primary outcome was the difference in total direct costs nationally 
for incobotulinumtoxinA (real-world) versus having hypothetically utilized 
onabotulinumtoxinA (projected) for similar utilization. Sites utilizing ≥100 vials (of 100 
Unit equivalents) of incobotulinumtoxinA annually were categorized as “major adopters”. 
IncobotulinumtoxinA 50 Unit vials were assumed to be an alternative to a 100 Unit vial of 
onabotulinumtoxinA for 50% of such vial purchases in the base case scenario to account for 
differences in wastage.
Results: Over the six-year study time frame, 156 sites (76.8%) utilized 
incobotulinumtoxinA of the 203 total VA healthcare systems and DoD medical centers. Of 
these sites, 67 were major adopters for at least one year, with a mean of 3.4 years spent as 
a major adopter over the study period. Average annual savings per major adopter was 
$105,782. IncobotulinumtoxinA costs for all VA/DoD sites was $46.39 million for the six- 
year period versus a projected $71.92 million onabotulinumtoxinA cost—a total savings of 
$25.53 million (35.5% relative reduction). Approximately, 82.8% of savings stemmed from 
lower drug acquisition cost ($21.14 million) and 17.2% of savings ($4.39 million) was 
related to reduced wastage. It was estimated that a total of 9958 extra onabotulinumtoxinA 
100 Unit vials would have been wasted during the six-year period, translating to the need for 
a 5.9% increase in vial purchases versus incobotulinumtoxinA.
Conclusion: Meaningful cost savings were realized related to incobotulinumtoxinA adop
tion over a long-term time frame in the VA/DoD healthcare systems.
Keywords: Xeomin, Botox, cost, federal, savings

Introduction
Prescription drug spending in the United States was estimated to be $476 billion in 
2018, representing a 5.5% annual increase from the previous year.1 However, the drug 
spend for in-clinic drugs has increased more dramatically over the same time frame at 
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13.0% annual growth.1 Payers will find this information 
vital to their operation since infusible and injectable in- 
clinic drugs make up over 15% of all drug spending.1–3 

Botulinum toxin (BoNT) agents are costly biologic in- 
clinic medications used to treat a large variety of therapeutic 
indications covered by most payers. Broadly speaking, the 
United States has not developed or implemented policies to 
control high prescription drug costs.1 However, there is 
evidence to support that large integrated healthcare systems 
like the US Department of Veterans Affairs (VA) and US 
Department of Defense (DoD) have efficiently provided 
pharmacy benefit management while maintaining a quality 
at or above private sector care.4,5 With a large patient popu
lation (VA provides services for 9 million enrolled veterans 
nationally, and DoD provides service for 9.6 million people 
including both active-duty personnel and their families), 
decision makers will need to be more sensitive to pharma
ceutical costs, particularly with high-cost agents such as 
BoNTs.6,7

Annual reductions in annual spend and drug waste are 
possible when alternative botulinum toxins are adopted on 
a healthcare system level. Medicare data, which contains 
the largest open-access data repository of injectable drug 
wastage, has reported that a significant portion of botulinum 
toxin total spend was attributable to waste, with $24 million 
(6.3% of drug class spend) paid for discarded units in 2017, 
outpacing rates of wastage payments on other Medicare Part 
B drugs (2.1%).8 IncobotulinumtoxinA (Xeomin®) has 
demonstrated comparable efficacy and safety to 
onabotulinumtoxinA (Botox®) at similar dosing in head-to- 
head studies for blepharospasm and cervical dystonia; how
ever, incobotulinumtoxinA is currently available at a lower 
drug acquisition cost.2,9,10 Additionally, the availability of 
incobotulinumtoxinA in smaller 50 Unit vial sizes allows 
for flexibility in dosing, reduced wastage and decreased 
spending for its approved indications.11–13

The goal of this analysis was to perform 
a cost-minimization analysis comparing real-world 
incobotulinumtoxinA purchase data versus having 
hypothetically utilized onabotulinumtoxinA for all asso
ciated procedures from the VA/DoD payers’ perspec
tives over a long-term time period.

Methods
Cost-minimization analysis was performed to compare the 
total direct costs of using incobotulinumtoxinA to 
onabotulinumtoxinA from the perspective of two inte
grated federal healthcare systems (VA and DoD). Real- 

world purchase data for incobotulinumtoxinA were 
acquired from Merz Pharmaceuticals, LLC’s data ware
house for the study time-period, which was defined as 
calendar years 2014–2019.14 Total incobotulinumtoxinA 
cost was calculated by multiplying the total number of 
incobotulinumtoxinA vials purchased by the respective 
price of the vial size for the given calendar year. 
Projected total costs for onabotulinumtoxinA was gener
ated using data from the incobotulinumtoxinA purchases. 
The total projected costs were calculated by multiplying 
the number of incobotulinumtoxinA vials purchased and 
assuming that the same total number of units would have 
been purchased. This investigation was undertaken as 
a cost-minimization analysis given availability of high- 
quality double-blind randomized control trials establishing 
non-inferiority between the agents for treatment of adults 
with cervical dystonia and blepharospasm when utilized at 
similar doses.9,10

Cost Inputs and Assumptions
Pharmaceutical costs were based on the Federal Supply 
Schedule (FSS) or Big 4 data which are publicly available 
for each respective product and vial size (see Table 1).15 The 
FSS price reflects the negotiated pharmaceutical price that 
VA pays based on the manufacturer’s price for their “most 
favored” non-federal customers.16 The Big 4 consists of the 
VA, DoD, Public Health Service and Coast Guard; the prices 
associated with Big 4 are defined by Veterans Health Care 
Act of 1992 (P.L. 102–585) and are set at a maximum of 76% 
of the non-federal average manufacturers price.17 If there 
was both an FSS and Big 4 price listed for a drug in a 
given year, the lower price was used in our analysis. 
Utilization of FSS pricing is in line with the Second Panel 
on Cost-Effectiveness in Health and Medicine recommenda
tions for economic analysis.18 The price of each respective 
product from July 1st of each calendar year was utilized as 
the reference price point for that year, which was then used 
for cost calculations. Since incobotulinumtoxinA did not 
have a 200 Unit vial size available for multiple years within 
the study time frame, the following assumptions 
were made for onabotulinumtoxinA pricing: projected 
onabotulinumtoxinA utilization (by total Units) was assumed 
to be evenly split between 100 and 200 Unit vial purchases. 
This assumption was made to account for the fact that the 200 
Unit vial of onabotulinumtoxinA had a lower per unit cost 
(versus their 100 Unit vial size) for most years of the analysis 
and could have led to a different vial purchase mix if it were 
to be utilized as an alternative.
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The units of the various FDA-approved botulinum 
toxins are not interchangeable with one another. 
However, there are two high-quality, double-blind, rando
mized control trials that demonstrated non-inferiority 
between incobotulinumtoxinA and onabotulinumtoxinA 
when used at similar doses for blepharospasm and cervical 
dystonia.9,10 Therefore, for the purposes of this cost- 
minimization analysis it was assumed that each 100 Unit 
incobotulinumtoxinA vial was utilized as an alternative to 
a 100 Unit onabotulinumtoxinA vial. For each purchased 
100 or 200 Unit incobotulinumtoxinA vial, it was assumed 
that a 100 or 200 Unit onabotulinumtoxinA vial at the 
blended cost would have been the alternative. The 
onabotulinumtoxinA blended cost was calculated by aver
aging the cost per unit for both the 100 and 200 Unit vial 
sizes for that product in the given calendar year.

Wastage Assumptions
With regard to 50 Unit vial purchases of 
incobotulinumtoxinA, it was assumed that this vial size was 
utilized as an alternative to a 100 Unit vial of 
onabotulinumtoxinA for 50% of the 50 Unit vial purchases. 
This assumption was made given that onabotulinumtoxinA is 
not available in this smaller vial size and both products are 
single-use vials.11,19 OnabotulinumtoxinA is manufactured 
in a 50 Unit vial size only for cosmetic treatment; however, it 
is not reimbursable by payers for therapeutic indications. The 
price utilized for onabotulinumtoxinA in these situations was 
the 100 Unit vial size price for the given calendar year. The 
extra onabotulinumtoxinA units purchased as a part of repla
cing the 50 Unit incobotulinumtoxinA vials were additionally 
utilized for wastage calculations. A sensitivity analysis was 
conducted to test the impact of this assumption. Total 
wastage differences for incobotulinumtoxinA versus 
onabotulinumtoxinA were varied across the plausible range, 
from 0% to 100%, as a part of a sensitivity analysis. An 
assumption of no improvement in wastage reduction with 

incobotulinumtoxinA 50 Unit vials (versus 
onabotulinumtoxinA) was the lower limit of the sensitivity 
analysis (0%). Assuming all incobotulinumtoxinA 50 Unit 
vials were alternatives to onabotulinumtoxinA 100 Unit vials 
was utilized as the upper limit (100%). For the base case 
scenario, 50% was utilized.

Outcomes Measures
The primary outcome of this analysis was the total direct 
costs nationally across the aforementioned integrated fed
eral healthcare systems from utilizing incobotulinumtoxinA 
versus having hypothetically utilized an equivalent number 
of units of onabotulinumtoxinA. Other secondary outcome 
measures assessed included savings per year, relative sav
ings, average savings per major adopting site (defined as 
sites utilizing at least 100 vials of 100 Unit 
incobotulinumtoxinA equivalent size in a given 
calendar year), extra wastage avoided, wastage cost, per
centage of total sites adopting any use over time, as well as 
per member per month (PMPM) cost comparisons at an 
anonymized sample institution that had been a major adop
ter across the entire six-year study period. PMPM was 
defined as the total cost divided by total beneficiaries served 
that calendar year and then further divided by 12 (for 
months). It should be noted that all the institutions in this 
analysis will remain anonymized. All costs were adjusted 
for inflation to 2020 US dollars ($) as per the US Bureau of 
Labor Statistic Consumer Price Index.20 All analyses were 
conducted in Microsoft Excel, 2016 (Microsoft, Redmond, 
WA, USA).

Results
Overview
Over the six-year study time frame, 156 VA/DoD sites 
utilized incobotulinumtoxinA, representing 76.8% of the 
203 total VA healthcare systems and DoD medical centers. 

Table 1 Cost Inputs

Big 4/FSS Price Date Ona 50Ua Inco 50U Ona 100U Inco 100U Ona 200U Inco 200Ub

7/1/2014 N/A $156.34 $395.47 $285.16 $779.67 N/A
7/1/2015 N/A $156.47 $397.90 $288.47 $771.04 N/A

7/1/2016 N/A $149.91 $397.83 $275.62 $754.39 N/A

7/1/2017 N/A $152.10 $417.17 $279.65 $822.17 $697.35
7/1/2018 N/A $155.48 $428.64 $285.87 $858.71 $707.65

7/1/2019 N/A $155.48 $449.90 $285.87 $899.87 $571.74

Notes: Ona, onabotulinumtoxinA; Inco, incobotulinumtoxinA; a = onabotulinumtoxinA is not available as a 50 Unit vial; b = incobotulinumtoxinA was not available as a 200 
Unit vial during the entire study period.
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Of these, 67 sites were major adopting sites for at least 
one year, with an average of 3.4 years spent as a major 
adopting site over the study period. Average annual savings 
per major adopting site was $105,782 (range of savings by 
a site during a major adoption year: $13,980 to $637,270). 
IncobotulinumtoxinA cost for all VA/DoD sites was 
$46.39 million for the six-year period versus a projected 
cost of $71.92 million for onabotulinumtoxinA, an incre
mental difference of $25.53 million (35.5% relative savings). 
Average annual nationwide incobotulinumtoxinA-related 
savings for the VA/DoD was $4.25 million over the study 
time frame (range: $1.70 million in 2014 to $7.69 million in 
2019). Full results from this can be found in Figure 1.

Wastage
It was estimated that 17.2% of incremental cost reductions 
stemmed from reduced wastage secondary to purchases of 
50 Unit incobotulinumtoxinA vials ($4.39 million) whereas 
82.8% ($21.14 million) was related to lower drug acquisi
tion cost. It was estimated that a total of 9958 extra 
onabotulinumtoxinA 100 Unit vials would have been wasted 
during the six-year period, translating to the need for a 5.9% 
increase in vial purchases versus incobotulinumtoxinA. 
Amongst major adopting sites, relative cost savings varied 
from 27.7% to 40.9%, depending on usage of 50 Unit 
incobotulinumtoxinA vials to minimize waste. The propor
tion of total savings attributed to wastage reduction amongst 

major adopting sites ranged from 0.0% to 34.9%, again 
based on usage of 50 Unit incobotulinumtoxinA vials.

Subgroup Analysis of Single Institution
Projected savings were analyzed from an anonymized site in 
the Southeast region of the United States. At this institution, 
total utilization of 100 Unit vial equivalents of 
incobotulinumtoxinA increased gradually from 412.5 vials 
in 2014 to 1298 vials in 2019. Total incobotulinumtoxinA 
costs over the six-year time frame totaled $1,685,237 versus 
a projected $2,580,014 onabotulinumtoxinA cost for the 
same time frame. This resulted in a projected total savings 
of $894,777 (34.7% relative reduction) over the six-year 
study period. More detailed results from this subgroup single 
institution analysis can be found in Figure 2.

Sensitivity Analysis
Total incremental differences nationally related to 50 Unit 
incobotulinumtoxinA vial purchases were varied from 0% 
to 100% as a part of a sensitivity analysis. Assuming no 
national improvement in wastage reduction with 
incobotulinumtoxinA 50 Unit vials as the lower limit 
(0%), this translates to $21.14 million minimum savings. 
This savings was solely from lower drug acquisition cost. 
Assuming all incobotulinumtoxinA 50 Unit vials were 
alternatives to onabotulinumtoxinA 100 Unit vials as the 
upper limit (100%), this translates to $29.92 million in 
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nationwide savings over the study time frame. Both upper 
and lower limit estimates assume the same amount of total 
unit utilization over the study time frame.

Discussion
The present analysis found meaningful cost savings related 
to incobotulinumtoxinA adoption over a six-year time 
frame in VA/DoD healthcare systems. These two key 
federal healthcare systems in aggregate provide care for 
over 18 million people in the United States.4,5 The VA/ 
DoD represent two of the best examples of integrated 
health care within the United States, providing care equal 
to or better than private sector care, while maintaining 
lower costs.4

Results of the present study are supported by other 
recent related publications. This includes a recently pub
lished analysis of a large private neurology practice con
verting over 100 patients from onabotulinumtoxinA to 
incobotulinumtoxinA across a multitude of indications.13 

The authors noted that, when possible, they selected doses 
to minimize wastage in their practice, and as a result they 
saw an 87% reduction in wastage in the first year after 
conversion.13 Additionally, that analysis noted 52% of 
total conversion-related savings to be from lower drug 
acquisition cost, with the other 48% being related to 
reduced drug wastage.13 Those findings support the results 
of the present analysis which found that institutions that 
most widely adopted 50 Unit incobotulinumtoxinA vials 
nationwide had the highest relative cost savings.

A separate recent national analysis of Medicare data, 
the largest real-world data comparison of these agents to 

date, showed an average dosing ratio of 0.94 
incobotulinumtoxinA to 1.0 onabotulinumtoxinA across 
nearly 30,000 patients and 891 physicians that inject pre
dominantly for movement disorders.21 This ratio was even 
closer for the 338 neurologists (1.01 vs 1.00) and 406 
ophthalmologists (0.98 vs 1.00) included in the 
analysis.21 Similar to findings in the present analysis, 
total costs were 32.6% lower for incobotulinumtoxinA, 
while wastage was found to be 64% higher for 
onabotulinumtoxinA when comparing the agents via 
national Medicare fee for service data.21 The differences 
seen in wastage from this large real-world data study of 
34 million Medicare fee for service beneficiaries were 
thought to be related to the availability of a 50 Unit vial 
with incobotulinumtoxinA (but not available with 
onabotulinumtoxinA), given that both drugs are available 
only in single-use vials.21 Additionally, injections per 
patient per year were not shown to be clinically mean
ingfully different for incobotulinumtoxinA versus 
onabotulinumtoxinA.21 Those findings support the 
assumptions made in the present analysis regarding dosing 
and wastage of the respective products.

Between 2004 and 2014, the VA Pharmacy Benefits 
Management Services (PBM) managed to keep the aver
age 1 month cost of prescriptions between $13 and $15.50. 
This was accomplished using strategies such as having 
a single national formulary, offering national clinical gui
dance documents, maintaining strong national pharmacy 
data domains and investing heavily in having pharmacoe
conomics program managers at most sites as well as 
nationally.5 The VA PBM has also reported that they are 
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able to drive large changes in market share within a market 
basket in short time frames. One such example is a 2016 
study showing an 87% of market share shift in one 
calendar year from one phosphodiesterase-5 inhibitor to 
another.22 The VA’s integrated healthcare capabilities and 
strong national formulary infrastructure make it well sui
ted to be a national leader in balancing cost containment 
alongside strong clinical care.

There are several limitations to this analysis. First, no 
clinical outcomes were available as a part of this analysis. 
This study was meant to serve as a real-world cost- 
minimization analysis secondary to literature supporting 
equivalent outcomes at similar doses between these agents. 
Second, the indications for which incobotulinumtoxinA 
was utilized by these two federal healthcare systems 
were unavailable and therefore not assessed. Therefore, 
some data assessed in this independent analysis may be 
more expansive than the FDA-approved uses for 
incobotulinumtoxinA. Third, costs were based on publicly 
available FSS/Big 4 pricing. Although utilization of those 
prices is common for purposes of federal cost analyses, it 
should be noted that any further contracts (such as tem
porary price reductions) for either drug were not publicly 
available and therefore could not be accounted for. Fourth, 
the studied BoNT agents are non-interchangeable and have 
varying therapeutic indications. IncobotulinumtoxinA is 
FDA-approved for treatment of adults with blepharos
pasm, upper limb spasticity, cervical dystonia and chronic 
sialorrhea. It is FDA-approved for pediatric patients with 
chronic sialorrhea and upper limb spasticity, excluding 
spasticity caused by cerebral palsy. Fifth, 
onabotulinumtoxinA costs in this analysis were the pro
jected costs of having been hypothetically used in place of 
incobotulinumtoxinA. Although the authors consider the 
assumptions in the present analysis to be evidence-based 
and fairly represented as a real-world cost-minimization 
because real-world purchase data for incobotulinumtoxinA 
were used, it is still a limitation that should be noted.

Conclusion
Real-world cost savings were found in this analysis related 
to incobotulinumtoxinA utilization in the VA/DoD health
care systems. These two key federal healthcare systems 
have a track record of providing high-quality care while 
balancing costs. Looking to these fundamental healthcare 
systems for cost and quality initiatives may be beneficial 
for other health systems.
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