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Abstract
Objective
To estimate short-term costs associated with non-medical switch (NMS) from originator biologics to biosimilars among
stable patients with autoimmune conditions in rheumatology, gastroenterology, and dermatology from a US provider’s
and third-party payer’s perspective.

Methods
An economic model was constructed to estimate switching costs related to physician time and healthcare resource
utilisation (HRU) at the initial NMS visit and over 3 months. The proportion of patients with relevant conditions treated
with originators and expected NMS rate, physician time, HRU, and payer reimbursement were derived from a physician
survey. Switching costs were estimated for a practice of 1,000 patients with relevant conditions by therapeutic area
and for an insurance plan with I million individuals by therapeutic area and all areas combined. Switching cost drivers
were assessed with one-way sensitivity analyses.

Results
Physicians expected extra 6 minutes for the NMS visit and 22 minutes over 3 months; NMS rates of 14.4%, 15.5%, and
17.7%; and 11.3%, 16.2%, and 33.2% of time not reimbursed for gastroenterology, rheumatology, and dermatology,
respectively. The total switching costs for payer’s were $771,460 (for n = 3,609 patients with an NMS rate of 16.6%),
mostly due to follow-up visits and additional laboratory tests/procedures. In sensitivity analyses, the NMS rate was the
main cost driver. Increasing the NMS rate to 25% and 50% increased payer’s total switching costs to $1.19 and $2.39
million, respectively.

Conclusion
Originator-to-biosimilar NMS in stable patients with autoimmune conditions could result in considerable switching
costs for both providers and payers.
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Introduction

Over the past two decades, biologic
therapies have become the standard of
care for the treatment of autoimmune
inflammatory diseases, including rheu-
matic, gastrointestinal, and dermatolog-
ic diseases (1-5). The patent expiration
of several biologics (6) has prompted
the development of biosimilars, bio-
logic products “highly similar” to ap-
proved biologics (i.e. originators) in
terms of safety, effectiveness, immuno-
genicity, and pharmacokinetics (7, 8).
In the United States (US), the first
biosimilar was approved in 2015, fol-
lowed, so far, by four others (9). Be-
cause biosimilars are typically expected
to be priced lower than their origina-
tors, they are likely to gradually gain
traction in clinical practice (6). In par-
ticular, the potential cost savings asso-
ciated with biosimilars are likely to in-
centivise payers, managed care organi-
sations, and pharmacy benefits manag-
ers to adopt strategies that encourage
the non-medical switch (NMS) from
an originator to its biosimilar in stable
patients, for instance by changing drug
coverage, formulary placement, or co-
payments (6, 10, 11). While NMS has
proved a successful strategy in lower-
ing the prescription costs of small mol-
ecule generics (12, 13), biosimilars are
not exact copies of their originators and
thus do not compete with biologics just
on cost but also on therapeutic equiva-
lence. This may generate costs that are
unique to biologic-to-biosimilar NMS
(6). For instance, patients, pharmacists,
and physicians may need to be educated
on biosimilars and additional laboratory
tests, dose adjustments, and follow-up
visits may be required when switching
patients whose condition is well-con-
trolled with the originator biologic.
Biologic-to-biologic NMS has been
linked to increased medical costs, hospi-
talisations, outpatient visits, and emer-
gency room visits (10, 14, 15), raising
the possibility that this may happen for
biologic-to-biosimilar NMS as well.
Given that biosimilars are expected to
be priced only 15 to 30% lower than
their originators (2), it is possible that
non-drug related switching costs as-
sociated with originator-to-biosimilar
NMS may minimise the cost savings

stemming from the lower drug costs
of biosimilars. However, the impact
of originator-to-biosimilar NMS on
healthcare resource utilisation (HRU)
and switching costs has not been well
characterised in the literature. To ad-
dress this knowledge gap, an economic
model was constructed to estimate the
short-term switching costs and HRU
associated with originator-to-biosimilar
NMS among patients with rheumatic,
gastrointestinal, and dermatologic au-
toimmune diseases in the US, from a
provider’s and a third-party payer’s per-
spective.

Methods

An economic model was constructed
to estimate the switching costs asso-
ciated with NMS over a three-month
period (Fig. 1). The model target popu-
lation was stable patients with an auto-
immune condition who experienced an
originator-to-biosimilar NMS. The auto-
immune conditions were in three thera-
peutic areas: rheumatology (rheumatoid
arthritis [RA], psoriatic arthritis [PsA],
and ankylosing spondylitis [AS]), gas-
troenterology (Crohn’s disease [CD] and
ulcerative colitis [UC]), and dermatol-
ogy (plaque psoriasis and PsA).

Provider’s perspective

From a US provider’s perspective,
NMS-related switching costs were de-
fined as the total unreimbursed costs
due to (1): the extra time, compared to
a routine office visit, that physicians
expected to spend during the NMS
visit (i.e. when NMS was initiated)
and during the 3 months following the
NMS visit (follow-up); and (2) NMS-
related laboratory tests and procedures
prescribed at the NMS visit and during
follow-up. The follow-up was chosen
to be 3 months to be consistent with
the monitoring interval recommended
by clinical guidelines for patients with
autoimmune conditions treated with
biologics (16).

Assuming a practice comprising 1,000
patients with the conditions of inter-
est, NMS-related switching costs were
calculated for patients expected to un-
dergo NMS and were estimated as cost
per switched patient for each thera-
peutic area separately. The number of
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NMS patients within the practice was
derived from a physician survey, as de-
tailed below.

Payer’s perspective

From a US payer’s perspective, NMS-
related switching costs were defined as
the total reimbursed costs, and were es-
timated for all the NMS patients within
an insurance plan covering one million
individuals. Within the insurance plan,
the number of patients with the con-
ditions of interest and, among them,
those expected to undergo NMS, was
calculated based on prevalence rates
and a physician survey, as detailed be-
low. Switching costs were estimated
for each therapeutic area and for all ar-
eas combined.

Model assumptions

The model assumed that originator-to-
biosimilar NMS had no impact on clin-
ical outcomes (i.e. comparable efficacy
and safety profile). The costs associat-
ed with the extra time during the NMS
visit and for NMS-related laboratory
tests and procedures were assumed to
occur in an outpatient non-facility set-
ting. Moreover, the model assumed a
100% reimbursement rate for labora-
tory tests and procedures or any extra
NMS-related follow-up visits.

Model inputs and data sources

The US prevalence rates of the condi-
tions of interest were obtained from
the literature (17-21) (online appendix)
and were used to estimate the propor-
tion of patients with the conditions of
interest within a one-million-members
insurance plan. The unit costs of physi-
cian time, laboratory tests, and proce-
dures were based on the 2016 Medicare
physician fee schedule published by
the Centers for Medicare and Medicaid
Services (CMS).

A survey was designed to collect infor-
mation pertaining to originator-to-orig-
inator NMS and expected originator-
to-biosimilar NMS among practicing
rheumatologists, dermatologists and
gastroenterologists in the US who had
at least 3 years of experiences treating
patients with the conditions of interest,
had experience with biologic switch-
ing, and were aware of biosimilars. The
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Size of relevant population

Rheumatology Gastroenterology Dermatology
- Patients with RA, PsA, or AS - Patients with CD or UC - Patients with Ps or PsA
- Percent using biologics - Percent using biologics - Percent using biologics

- Percent switching to
biosimilar for non-medical

reasons reasons

- Percent switching to
biosimilar for non-medical

- Percent switching to
biosimilar for non-medical
reasons

Excess resource use and cost associated with non-medical switching

The NMS visit
- Additional time spent by physicians
- Additional lab tests ordered
- % reimbursed
- Different input for each therapeutic area

Three-month follow-up period
- Additional time spent by physicians
- Additional lab tests ordered
- % reimbursed
- Different input for each therapeutic area

Model output

Total collateral cost from payer's perspective
(overall and by therapeutic area)

- Total cost reimbursed by payer (projected to the

entire plan size)

- Breakdown by each cost component

Fig. 1. Model schema.

Total collateral cost from provider's
perspective (by therapeutic area)
- Total cost not reimbursed by payer (projected to the
entire practice size)
- Total cost reimbursed by payer (projected to the
entire practice size)
- Breakdown by each cost component

RA: rheumatoid arthritis; Ps: psoriasis; PsA: psoriatic arthritis; AS: ankylosing spondylitis; CD: Crohn’s

disease; UC: ulcerative colitis.

survey collected data on the proportion
of stable patients with the conditions of
interest receiving biologics, expected
rate of originator-to-biosimilar NMS
among stable patients, extra time ex-
pected to be spent, additional laborato-
ry tests/procedure for/at the NMS visit
and follow-up visits, and the expected
payer reimbursement rates for the phy-
sicians’ extra time. Two physicians
from each therapeutic area pilot-tested
the survey to ensure the clarity and rel-
evance of the questions in the survey.

Because at the time of the survey data
collected (October 2016) no biosimi-
lars for autoimmune conditions were
available on the US market, the par-
ticipating physicians would only have
experience with originator-to-origi-
nator NMS. As such, the survey was
designed to include two scenarios (1):
originator-to-originator NMS: physi-
cians were asked to answer the survey

questions based on their experience (2);
originator-to-biosimilar NMS: physi-
cians were asked to answer the survey
questions based on their expectations.
To reduce the response burden and
avoid potential confusion, physicians
were randomly assigned to respond to
one of the two scenarios.

Sensitivity analyses

One-way sensitivity analyses were
conducted to assess the potential driv-
ers of the switching costs for each per-
spective and by each therapeutic area.
Key model inputs varied around the
base-case value one at a time while
keeping other inputs constant on the
parameters and scenarios listed above.

Results

Survey participant characteristics

A total of 31 rheumatologists, 31 gas-
troenterologists, and 32 dermatologists
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participated in the survey (Table I).
On average, rheumatologists had 17.0
years of experience, gastroenterologists
15.6 years, and dermatologists 13.8
years. Nearly two-thirds of rheumatol-
ogy patients were treated with biolog-
ics: 60.8% RA patients, 60.2% PsA
patients, and 64.7% AS patients; 63.4%
CD patients and 44.2% UC patients
were treated with biologics; 37.2% pso-
riasis patients and 71.7% PsA patients
were treated with biologics.

Across therapeutic areas, the five most
common reasons for switching from
one originator to another (not limited
to NMS) (Table I) were lack of re-
sponse (90.3-74.2%), tolerability/ad-
verse events (80.6-53.1%), insurance
coverage (58.1-29%), medication cost
(45.2-194%), and patient preference
(29.0-22.6%). The rate of originator-
to-originator NMS was 27.1%, 15.1%,
and 20.8% for rheumatology, gastro-
enterology, and dermatology patients,
respectively; the expected rate of orig-
inator-to-biosimilar NMS was 15.5%,
14.4%, and 17.7%, respectively. The
majority of rheumatologists (87.1%),
gastroenterologists (80.6%), and der-
matologists (87.5%) expected the NMS
visit (originator-to-originator or origi-
nator-to-biosimilar) to last longer than
a routine visit.

NMS-related resource utilisation

and cost

NMS-related HRU was largely con-
sistent in the two scenarios, albeit with
some expected variations since, unlike
an originator-to-biosimilar switch, an
originator-to-originator switch may
involve a change in mechanism of ac-
tion and thus require more titration and
monitoring time. Given the focus of
this study on originator-to-biosimilar
NMS, physician responses to this sce-
nario were used as model inputs.

When averaging across therapeutic ar-
eas, physicians expected an NMS visit
to take approximately 6 minutes longer
than a routine visit, resulting in an addi-
tional average cost of $24 (rheumatol-
ogy: $25; gastroenterology: $20; der-
matology: $27) per patient; physicians
expected approximately 17% of the
time (rheumatology: 22%; gastroenter-
ology: 16%; dermatology: 12%) to be
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Table I. Physician and practice characteristics.
Rheumatology Gastroenterology Dermatology
(n=31) (n=31) (n=32)
Years of experience, mean (SD) 17.0 (9.9) 15.6 (8.5) 13.8(84)
Hospital practice setting, n (%) 6 (19.4%) 14 (45.2%) 1 (3.1%)
Academic affiliation, n (%) 12 (38.7%) 20 (64.5%) 9 (28.1%)
Geographic region, n (%)
West 6 (19.4%) 6 (19.4%) 10 (31.3%)
Midwest 6 (19.4%) 5 (16.1%) 3 (94%)
Northeast 8 (25.8%) 11 (35.5%) 7 (21.9%)
South 11 (35.5%) 9 (29.0%) 12 (37.5%)

Percentage of patients with each type of insurance,” mean (SD)

Private, commercial 48.8%
Medicare 30.5%
Medicaid 14.8%
Uninsured 5.6%

Percentage of patients using biologics, mean (SD)

Rheumatoid arthritis 60.8%
Psoriatic arthritis 60.2%
Ankylosing spondylitis 64.7%

Crohn’s disease
Ulcerative colitis
Psoriasis
Psoriatic arthritis

Among typical stable patients, mean (SD)

Visits over 3-months 23
Typical visit time (minutes) 17.8
Reasons for NMS to another biologic product, n
Lack of response 23
Tolerability/adverse events 23
Insurance coverage 18
Medication cost 14
Patient preference 7
Other® 0
Expect NMS visits to take longer, n (%) 27

Proportion of patients expected to NMS over the
21.1%
15.5%

To another originator
To a biosimilar

(226%)  50.5% (22.6%)  643% (20.4%)
(158%)  27.5% (13.9%)  26.6% (15.4%)
(146%)  188% (17.7%)  5.5% (7.8%)
(8.6%) 40% (5.7%) 2.9% (3.7%)
(14.2%)
(16.0%)
(18.5%)
63.4% (17.2%)
442% (14.1%)
37.2% (26.4%)
71.7% (29.0%)
3.7 12 (0.7) 1.7 (1.2)
4.9) 18.7 (5.9) 135 (4.4)
(%)
(74.2%) 28 (90.3%) 26 (81.3%)
(74.2%) 25 (80.6%) 17 (53.1%)
(58.1%) 9 (29.0%) 14 (43.8%)
(45.2%) 6 (19.4%) 9 (28.1%)
(22.6%) 9 (29.0%) 3 (94%)
(0.0%) 1 (32%) 0 (0.0%)
(87.1%) 25 (80.6%) 28 (87.5%)

next twelve months, mean (SD)
(27.1%) 15.1% (19.0%)
(20.2%) 14.4% (19.6%)

20.8% (18.9%)
17.7% (15.4%)

NMS: non-medical switching; SD: standard devi,

ation.

* 19 physicians reported being unsure of the percentage for at least one type of insurance.
® The “other” reported reason for a NMS from one biologic product to another was to respond to a

change in pharmacy policy.

reimbursed (Table II). In addition, phy-
sicians expected on average 3.8 NMS-
related laboratory tests and procedures
(rheumatology: 4.3; gastroenterology:
3.9; dermatology: 3.1), resulting in an
additional $92 per patient (rheumatol-
ogy: $85; gastroenterology: $135; der-
matology: $58).

During follow-up, physicians estimated
they would need to spend, on average,
a total of 24 extra minutes, costing an
average of $95 per patient (rheumatol-
ogy: $104; gastroenterology: $90; der-
matology: $90); of this cost, 58% of the
associated time (rheumatology: 70%;
gastroenterology: 60%; dermatology:
51%) was expected to be reimbursed

(Table II). Across therapeutic areas, the
majority of the extra time spent origi-
nated from follow-up visits and labora-
tory tests or procedures (rheumatology:
13 and 8 minutes out of 24 minutes;
gastroenterology: 9 and 12 minutes out
of 21 minutes; dermatology: 6 and 8
minutes out of 21 minutes). During the
three-month follow-up period, physi-
cians expected 5.2 NMS-related labo-
ratory tests and procedures (rheumatol-
ogy: 7.1; gastroenterology: 5.4; derma-
tology: 3.0), amounting to an additional
$125 per patient (rheumatology: $99;
gastroenterology: $224; dermatology:
$58), all of which were assumed to be
reimbursed in the model.
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Table II. NMS-related resource utilisation and cost.

Average time/tests Average cost Percent Cost per patient
per patient per patient * reimbursed Not
by payer Reimbursed reimbursed
Rheumatology
NMS visit
Additional time spent by physician® 6 minutes $25 22% $5 $19
Additional lab tests and procedures 4.3 tests $85 100% $85 $0
Three-month follow-up period
Additional time spent by physician® 24 minutes $104 70% $72 $32
Time from extra follow-up visits 13 minutes $56 100% $56 $0
Extra time spent for routine follow-up visits 3 minutes $14 20% $3 $11
Extra time spent on lab tests 8 minutes $34 39% $13 $21
Additional lab tests and procedures 7.1 tests $99 100% $99 $0
Total 30 minutes $313 84% $262 $51
Gastroenterology
NMS visit
Additional time spent by physician® 5 minutes $20 16% $3 $17
Additional lab tests and procedures 3.9 tests $135 100% $135 $0
Three-month follow-up period
Additional time spent by physician® 21 minutes $90 60% $54 $36
Time from extra follow-up visits 9 minutes $37 100% $37 $0
Extra time spent for routine follow-up visits 1 minutes $3 4% $0 $29
Extra time spent on lab tests 12 minutes $50 33% $17 $24
Additional lab tests and procedures 5.4 tests $224 100% $224 $0
Total 26 minutes $469 89% $416 $53
Dermatology
NMS visit
Additional time spent by physician® 6 minutes $27 12% $3 $24
Additional lab tests and procedures 3.1 tests $58 100% $58 $0
Three-month follow-up period
Additional time spent by physician® 21 minutes $90 41% $37 $53
Time from extra follow-up visits 6 minutes $25 100% $25 $0
Extra time spent for routine follow-up visits 7 minutes $32 8% $2 $29
Extra time spent on lab tests 8 minutes $34 28% $9 $24
Additional lab tests and procedures 3.1 tests $58 100% $58 $0
Total 28 minutes $233 67% $156 $77
Overall ¢
NMS visit
Additional time spent by physician® 6 minutes $24 17% $4 $20
Additional lab tests and procedures 3.8 tests $92 100% $92 $0
Three-month follow-up period
Additional time spent by physician® 22 minutes $95 58% $55 $40
Additional lab tests and procedures 5.2 tests $125 100% $125 $0
Total 28 minutes $336 82% $276 $60

NMS: non-medical switching.

2 The cost per minute of extra time spent by physician was $4.25 and was calculated using the non-facility price for outpatient visits of established patients

from the CMS physician fee schedule.

® The additional time spent during the NMS visit was calculated as the difference between the total time of the NMS visit and the total time needed for a

typical routine visit.

¢The overall resource utilisation and cost associated with NMS were calculated as an average across all three therapeutic areas. These estimates were not
weighted by the number of patients expected to undergo NMS in each therapeutic area.”

Combining results from the NMS vis-
its and three-month follow-up, on av-
erage, the total extra time that physi-
cians expected to spend due to NMS
was 28 minutes (rheumatology: 30;
gastroenterology: 26; dermatology:
28), resulting in an average cost of
$336 per patient (rheumatology: $313;
gastroenterology: $469; dermatology:
$233); of this cost, $276, 82.1% (rheu-
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matology: $262, 82.7%; gastroenterol-
ogy: $416, 88.7%; dermatology: $156,
67.0%) was expected to be reimbursed
(Table II).

NMS-related switching costs:
provider’s perspective

It was estimated that patients treated
with an originator were 61.1% for
rheumatology, 53.5% for gastroenter-

ology, and 44.0% for dermatology; of
these, physicians expected that 15.5%,
14.4%, and 17.7% of rheumatology,
gastroenterology, and dermatology
patients could switch to a biosimi-
lar, respectively (Table III). The total
NMS-related costs were estimated at
$29,700 for rheumatology, $36,083 for
gastroenterology, and $18,184 for der-
matology within a practice of 1,000 pa-
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Table III. NMS-related short-term switching costs to payers and providers .

Provider perspective Number of patients with Total Switching  Percent
conditions of interest cost cost  unreimbursed
Using originator Switching
biologics to biosimilars
Rheumatology 611 (61.1%) 95 (15.5%) $29,700  $4.825 16.2%
Gastroenterology 535 (53.5%) 77 (14.4%) $36,083  $4,061 11.3%
Dermatology 440 (44.0%) 78 (17.7%) $18,184  $6,041 332%
Payer perspective Number of patients Total
With conditions Using originator Switching to switching
of interest biologics biosimilars cost
Rheumatology 11,900 (1.2%) 7,356 (61.8%) 1,141 (15.5%) $298,754
Gastroenterology 5,000 (0.5%) 2,670 (53.4%) 384 (14.4%) $159.,691
Dermatology 33,500 (3.4%) 13,310 (39.7%) 2,359 (17.7%) $367,234
Overall ® 47,900 (4.8%) 21,688 (45.3%) 3,609 (16.6%) $771,460

*From the provider’s perspective, the numbers of patients with conditions of interest was calculated
using the reported disease breakdown within each provider’s practice reported in the survey together
with the specified practice size. Estimations were based on an assumed practice size of 1,000 patients
for a therapeutic area from the provider’s perspective and an assumed one million covered lives for an

insurance plane from the payer’s perspective.

"Because PsA can be treated either by dermatologists or rheumatologists, for the overall population, the
number of PsA patients was calculated as the weighted average from the two specialties. As a result, the
overall results do not equal the sum of the results by specialty

tients. Of these costs, $4,825 (16.2%),
$4,061 (11.3%), and $6,041 (33.2%)
were NMS-related switching costs (i.e.
unreimbursed) for rheumatologists,
gastroenterologists, and dermatolo-
gists, respectively.

NMS-related switching costs:

payer’s perspective

Within a one-million-members insur-
ance plan, patients with the condition
of interest were 11,900, 5,000, and
33,500 for rheumatology, gastroenter-
ology, and dermatology, respectively
(Table III). Patients on an originator
were 7,356 (61.8%), 2,670 (53.4%),
and 13,310 (39.7%) for rheumatology,
gastroenterology, and dermatology,
respectively; of them, 1,141 (15.5%),
384 (14.4%), and 2,359 (17.7%) pa-
tients were estimated to switch to a
biosimilar, respectively. The resulting
NMS-related switching costs (i.e. total
reimbursed cost) amounted to $298,754
for rheumatology, $159,691 for gastro-
enterology, and $367,234 for dermatol-
ogy. Combining all three therapeutic
areas (accounting for the fact that PSA
patients may be treated by either rheu-
matologists or dermatologists), the to-
tal NMS-related switching costs were
$771.,460 for the entire insurance plan.
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Sensitivity analysis

In sensitivity analyses, results were
consistent from provider’s and payer’s
perspectives (Fig. 2). In both perspec-
tives, the proportion of patients switch-
ing to biosimilars was the main cost
driver. By increasing the switching rate
to 25% and 50%, total switching cost
increased by 183-222% for providers
and resulted in $1.19 million and $2.39
million for payers.

From the provider perspective, another
important cost driver was the extra time
physicians spent during the NMS visit.
From the payer perspective, the total
number of patients with the conditions
of interest and the unit costs of labo-
ratory tests and procedures were also
found to be substantial cost drivers.

Discussion

Due to their lower price, biosimilars
are expected to reduce healthcare costs
and improve patients’ access to costly
biologic therapies (6, 22-24). However,
drug costs represent only one aspect of
the total healthcare costs and biologic
switching from an originator to its bio-
similar is likely to be associated with
additional costs to ensure a successful
switch. To evaluate the extent to which
switching costs may influence the

overall costs associated with NMS, this
model-based study estimated the short-
term switching costs associated with
originator-to-biosimilar NMS among
stable patients with autoimmune con-
ditions in the US, from a provider’s and
a payer’s perspective.

The results of this study showed that,
over a three-month period, originator-
to-biosimilar NMS can have a consider-
able impact on HRU and costs. Indeed,
physicians reported to expect extended
office visit time, extra time during fol-
low-up visits, and additional laboratory
tests and procedures. Providers were
mostly affected by the extra time spent
on managing the NMS-related process
— from planning for NMS to evaluating
post-switch outcomes — as only a small
fraction of this time was expected to be
reimbursed; the resulting NMS-related
short-term costs ranged from $4,061 to
$6,041 per practice across therapeutic
areas. On the other hand, payers were
mostly affected by the additional labo-
ratory tests and procedures that physi-
cians expected to be necessary to start
NMS and then monitor patients in the
following three months.

To date, the switching cost burden of
originator-to-biosimilar NMS has not
been well characterised. In one recent
UK modelling study evaluating NMS
from infliximab to its biosimilar from
a payer’s perspective, NMS-related
switching costs (mostly associated with
dose adjustments and implementation
of the biosimilar regimen) were esti-
mated at approximately $2,800 (2016
USD) per patient over one year; the
authors concluded that no savings were
derived from NMS (25). In the present
study, practicing physicians expected
a switching per-patient cost of $336
over three months. This difference be-
tween the UK study and our study is
likely due to differences in time hori-
zons (one year vs. 3 months), biologic
treatments considered (one biologic
treatment vs. biologic treatments in
general in three therapeutic areas), and
inputs (from the NICE technology ap-
praisal of the infliximab biosimilar vs.
direct inputs from physicians). Moreo-
ver, the unit costs in the present study
were obtained from the CMS physician
fee schedule, which are typically lower
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Fig. 2. Sensitivity analyses.

than those used by commercial payers.
It should be noted that this study did
not include all possible costs associated
with switching. For instance, during the
course of three separate interviews with
nurses that were conducted as part of
this study, it was found that originator-
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to-biosimilar NMS is expected to be as-
sociated with extra time for administra-
tive paperwork (e.g. pre-authorisation,
insurance, and billing paperwork), pro-
viding training on biosimilars to both
nurses and patients, preparing educa-
tional materials related to biosimilars,

and dealing with potential pushback
from patients. As such, the current
model is likely to have underestimated
the total switching costs of NMS. While
biosimilar manufacturers may ultimate-
ly absorb some switching costs, further
studies are needed to characterise both
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reimbursable and non-reimbursable
switching costs of originator-to-biosim-
ilar NMS. This is especially important
as biosimilars are far from yielding the
typical 70% to 90% in drug cost reduc-
tion provided by small molecule ge-
neric medications (10, 26). In Europe,
biosimilars have been generally priced
20-30% lower than their originators
while, in the US, the first approved bio-
similar was priced 15% lower than its
originator filgrastim (2, 10). These rela-
tively moderate price reductions high-
light the potentially important role that
switching costs may play in fully char-
acterising the economic implications of
originator-to-biosimilar NMS.

While existing data on the costs of orig-
inator-to-biosimilar NMS are scant, the
economic outcomes of originator-to-
originator NMS have been more ex-
tensively investigated and may provide
some important insights into the conse-
quences of switching to a similar, but
not identical, biologic product (10). In
the case of CD, RA, UC, PsA, and AS,
originator-to-originator NMS has been
linked to increased HRU (e.g. emer-
gency room and outpatient visits) (14,
15, 27) and medical costs (28) up to
one year after switching. Moreover, an
analysis of the Institute for Patient Ac-
cess found that Medicare patients with
RA who switched to a less expensive
drug for cost-related reasons incurred a
greater increase in yearly medical costs
compared to patients who maintained
the same course of treatment ($14,127
vs. $201) (29). Taken together, these
data appear to suggest that switching
patients from one treatment to anoth-
er for non-medical reasons may have
long-term economic implications, re-
gardless of treatment and disease type.
Indeed, even the switch from brand to
generic small molecule medications has
been associated with an increase, not a
decrease, in medical costs if not medi-
cally motivated (30). It could be rea-
sonable to assume that similar results
may apply to switching from an origi-
nator to a biosimilar, particularly in the
long term. Given that the current study
was designed to assess the switching
costs of originator-to-biosimilar NMS
only over the short term, future studies
will need to include longer follow-ups
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to evaluate switching costs over longer
post-NMS periods.

The study findings should be interpret-
ed with caution. This is an economic
model study involving a series of as-
sumptions, though sensitivity analyses
showed the robustness of the results.
One main assumption was that origina-
tor-to-biosimilar NMS had no impact
on effectiveness and safety. It should be
noted that biosimilar medications are
approved on the premise of biosimilar-
ity but not interchangeability. Evidence
is yet to be established with regard to
the legitimacy of NMS, which is be-
yond the scope of the current study.
However, from a payer’s perspective,
NMS is to be anticipated due to the
lower price of biosimilars; thus, it is
important to understand the cost im-
pact of NMS. The model focused on
short-term switching costs from the
perspective of treating physicians and
did not include that of other staff such
as nurses and administrative staff and
did not consider drug costs (pharmacy
benefit managers and insurers usually
receive rebates from manufacturers
for originator biologics). These may
have led to underestimate the switching
cost burden of originator-to-biosimilar
NMS. Additionally, as evidenced in a
UK modelling study (25), there could
be separate costs from an institution’s
perspective when implementing a NMS
program that this study did not include.
Furthermore, the model was developed
from the perspective of payers and pro-
viders in the US and, thus, may not be
generalisable to other countries given
differences in healthcare systems. Ad-
ditionally, this model only estimated
the short-term switching costs, which
are associated with the single action
of switching. Therefore, no statistical
comparisons were conducted. Lastly,
since, at the time of the physician sur-
vey, there were no biosimilars on the
US market for the autoimmune condi-
tions included in the model, the phy-
sician responses to the originator-to-
biosimilar NMS scenario outlined in
the survey were based on expectations.
However, this limitation was mitigated
by the fact that all the survey respond-
ents were physicians with experience in
biologics and NMS and that physicians’

responses in the originator-to-biosimi-
lar NMS scenario were similar to those
provided by different physicians in the
originator-to-originator NMS scenario.

Conclusion

This study found that, in stable patients
with autoimmune conditions, origina-
tor-to-biosimilar NMS may be associ-
ated with substantial switching costs
from both a provider’s and payer’s
perspectives, regardless of therapeutic
area. While more research on the topic
is needed, the results of this study pro-
vide important and timely information
on the possible economic impact of
originator-to-biosimilar NMS on pay-
ers, providers, and, ultimately, patients.
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