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Abstract

Background Spinal muscular atrophy (SMA) is a rare genetic disease resulting in loss of motor function and, in severe cases
(e.g., SMA type 1), infantile death. While treatments like nusinersen and onasemnogene abeparvovec improve prognosis for
patients with SMA, costs for these medications can contribute to economic burden.

Objective Direct costs were compared for onasemnogene abeparvovec, a one-time gene replacement therapy, versus nusin-
ersen, a lifelong therapy, for patients with SMA type 1 and/or three or more survival motor neuron 2 (SMN2) gene copies in
the Netherlands.

Methods A cost comparison analysis model of 1-year incident patient population from the Netherlands was used to compare
costs of onasemnogene abeparvovec versus nusinersen for patients eligible for onasemnogene abeparvovec immediately
after diagnosis. Multiple analyses were conducted for economic outcomes (e.g., base-case, break-even, deterministic sensi-
tivity, probabilistic sensitivity, scenario analyses).

Results Cost differences of —€2.9 million (undiscounted) and —€1.5 million (discounted) per patient with SMA type 1 treated
with onasemnogene abeparvovec versus nusinersen over a 20-year time horizon were identified (base-case). Reduced costs
with onasemnogene abeparvovec versus nusinersen were evident after 8.25 years.

Conclusion Onasemnogene abeparvovec was less costly than nusinersen after 8.25 years of treatment of patients with SMA
type 1 in the Netherlands.

Keywords Cost comparison analysis - Gene therapy - The Netherlands - Nusinersen - Onasemnogene abeparvovec -
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Introduction

Spinal muscular atrophy (SMA) is an autosomal-recessive
inherited genetic disease that occurs due to deletion or
mutation of the 5q13 survival motor neuron 1 (SMNI) gene,
impacting motor neuron activity, and thus muscle function
[1]. There are four SMA types based on age at disease onset
and maximum motor function achieved [1]. SMA type 1,
the most severe and common type, accounting for approxi-
mately 60% of all reported cases, is characterised by early
disease onset (age <6 months) and a rapid decline in motor
and respiratory functions [1, 2]. SMA types 2 and 3 have a
milder disease course, demonstrating a later onset of motor
and respiratory function deterioration [1]. The mildest and
rarest form is SMA type 4, which usually presents in adult-
hood (age>21 years) [1].

Without treatment, patients with SMA type 1 may expe-
rience rapid disease progression and early death, while
patients with SMA type 2 have reduced survival, and
patients with SMA types 3 or 4 survive into adulthood with
slower disease progression [3—5]. Though treatment strate-
gies are crucial for survival, health care and drug costs for
patients with SMA contribute to substantial economic bur-
den. The estimated annual health care costs per SMA patient
in the Netherlands are €65,277, €18,538, and €11,003 [6],
while estimated annual non-medical costs (e.g., caregiver
costs, food, travel, dietary supplements, and transportation
assistance) are €69,032, €39,352, and €32,930 for patients
with SMA types 1, 2 and 3, respectively [6].

It is difficult to assess direct cost differences of avail-
able treatments because of variations in dosage regimens.
Onasemnogene abeparvovec, a one-time administration
gene replacement therapy, directly replaces the defective
SMNI gene, thereby restoring SMN protein expression [6].
Onasemnogene abeparvovec was approved by the Health-
care Institute of the Netherlands (2021) for patients with
SMA type 1 and/or up to three copies of the SMN2 gene [6].
One-time administration costs for onasemnogene abepar-
vovec equal €1,945,000 [7]. Nusinersen, the first avail-
able treatment made reimbursable for patients with SMA
younger than 9.5 years of age in the Netherlands (2018)
[8, 9], involves a series of lifelong intrathecal injections
(administered via lumbar puncture six times in the first year,
then three times per year for the remainder of the patient’s
life) [8, 9]. Nusinersen improves the expression of the
SMN?2 gene, which is the backup of the SMNI gene that is
nonfunctional in patients with SMA [8, 9]. Nusinersen costs
€514,395 in the first year and €257,198 in subsequent years
for the remainder of the patient’s life [7, 8]. A third treat-
ment, risdiplam, an SMN2 splicing modifier, also requires
lifelong administration and has comparable costs to that of
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nusinersen, though risdiplam is administered orally, which
may reduce costs slightly [10, 11].

Though treatment with onasemnogene abeparvovec
requires greater upfront costs than nusinersen, direct cost
comparisons remain unclear, considering additional lifelong
non-drug related costs. Potential long-term advantages such
as improved motor capabilities and overall survival could
contribute to overall affordability and reduced costs. Cost-
utility analyses have assessed added value and reduced
costs with onasemnogene abeparvovec versus nusinersen
over a lifetime time horizon [12, 13]. A cost comparison is
valuable to inform treatment care options from a heath care
payer cost perspective. This cost comparison analysis is the
first to assess treatment and health care cost implications
with onasemnogene abeparvovec versus nusinersen. We
performed a model-based cost comparison of onasemno-
gene abeparvovec versus nusinersen treatment for patients
with SMA type 1 with up to three SMN2 gene copies in the
Netherlands using multiple analyses (i.c., base-case, break-
even, deterministic sensitivity, probabilistic sensitivity, sce-
nario analyses). These analyses investigated initial costs
and cost offsets for a one-time treatment compared with a
lifelong treatment.

Methods

Patient population and cost assumptions for SMA-
related health care and drug and administration
costs

Patient population

Based on an average SMA type 1 incidence of 5.4 patients
per year (the Netherlands population, 2015-2019), along
with expert opinion (personal communication, L. van der
Pol and F. Asselman) estimating onasemnogene abeparv-
ovec initiation in 94% of patients, 5.1 patients were eligible
for SMA treatment in a 1-year model (validated by personal
communication, University Medical Centre Utrecht; SMA
patient data in the Netherlands; 2015-2019) [14]. Thus,
patients were excluded if not immediately eligible for onase-
mnogene abeparvovec treatment (i.e., those with elevated
anti—adeno-associated virus serotype 9 antibody [AAV9-
Ab] titers>1:50, including those with elevated AAV9-Ab
titers who started nusinersen, or those with caregiver hesi-
tancy due to religious or personal reasons) [9, 15, 16]. Only
newly diagnosed patients were included based on the wide
acceptance that prompt treatment initiation after diagnosis
results in the best health outcomes [17-19]. Eligible patients
were grouped into two cohorts: onasemnogene abeparvovec
or nusinersen (n=5.1 per group). Data were from published
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sources, as well as health technology assessments and local
expert opinion.

SMA-related health care costs

Annual SMA-related health care costs and survival rates for
patients with SMA type 1 were from the publicly available
Netherlands nusinersen reimbursement report and assumed
to be the same per cohort. SMA-related health care costs
were calculated by category of care (i.e., respiratory, gas-
trointestinal, nutritional, orthopaedic) (Table 1, Fig. SIA,
Fig. S1B) [6, 20]. It was assumed that adverse events were
equal between the treatments; therefore, costs related to the
management of adverse events were not included. Likewise,
because of the nature of SMA, it was difficult to separate
treatment-related adverse events from SMA-related compli-
cations, which were already accounted for in health state
costs [2, 3]. Real-world care costs were included to estimate
the health care costs for patients who were non-adherent to
nusinersen therapy (Netherlands nusinersen reimbursement
report [20]). Patients who discontinued nusinersen (i.e.,
non-persistent patients) were not included in health care
costs analyses.

Drug and administration costs

Drug costs for each treatment were derived from the G-stan-
dard databank; annual drug costs were calculated based on
label administration instructions (Fig. S1A and S1B) [6-8].
Respective prices for onasemnogene abeparvovec and
nusinersen were €1,945,000 and €85,733 per vial, respec-
tively, with estimated costs of €3,800 per one administra-
tion for both [7, 20]. As onasemnogene abeparvovec is only
administered once, there are no annual treatment acquisi-
tion costs. With nusinersen treatment, four loading doses are
administered at initiation (within the first 63 days), then a
maintenance dose every 4 months thereafter [8, 9] (i.e., six
doses in the first year after treatment initiation (€514,395
drug cost; €22,800 administration cost), and three doses
per year in subsequent years (€257,198 drug cost; €11,400
administration cost) [6-8].

Table 1 Average SMA type 1-related health care costs per category,
derived from the Netherlands nusinersen reimbursement report for
nusinersen- and onasemnogene abeparvovec-treated patients (€2023)
[20]

SMA-related health care costs

Costs per year

Respiratory care €43,782
Gastrointestinal care €4,281
Nutritional care €4,640
Orthopedic care €5,053
Total costs €57,756

SMA, spinal muscular atrophy

To incorporate a measure of adherence in the model, we
included the average number of doses (2.499) for nusinersen-
treated patients after the loading doses [4]. It was assumed
that all patients treated with nusinersen would adhere to the
first four loading doses. Price discounts for nusinersen are
subject to commercial in confidence arrangements; there-
fore, no data are available in the public domain. No price
discounts or price dynamics were included in our analysis.

Model structure and specifications

The cost comparison model was built using Microsoft Excel
2016© (Microsoft Inc, Richmond, VA, USA) (Fig. 1). The
primary model outputs were total costs per treatment and
cost differences between onasemnogene abeparvovec- and
nusinersen-treated patients. Separate drug costs, administra-
tion costs, and SMA-related health care costs per patient are
presented in addition to the total costs per treatment.

Base-case analysis

The base-case analysis used a 20-year time horizon, in line with
long-term investment time horizons and selected to capture
relevant cost implications for decision-makers within a limited
length of the time to reduce uncertainty. No background mor-
tality was included. The average age at clinical diagnosis was
4.8 months, as observed in clinical practice in the Netherlands
(personal communication, University Medical Centre Utrecht;
SMA patient data in the Netherlands; 2015-2019). Only drug
and health care costs were evaluated as per the payer perspec-
tive. Societal costs such as those for travel, informal care, and
loss of productivity were not included [21]. All cost outcomes
were discounted at a rate of 4% annually as required by the
Netherlands pharmacoeconomic guidelines and were indexed
to the 2023 Euro value [21, 22].

Break-even analysis

A break-even analysis of total costs was conducted to assess
the length of time a patient would need to undergo treatment
with nusinersen to incur costs equal to the onasemnogene
abeparvovec upfront cost.

Deterministic sensitivity analysis

A deterministic sensitivity analysis (DSA) was performed to
analyse the effect of changes in key parameters on cost dif-
ferences. Key parameters included discount rate, drug costs,
health care costs, incidence, time horizon, percentage of
patients eligible for onasemnogene abeparvovec treatment,
and administration costs. The parameter values were varied
by £20%.

@ Springer



1104

S. van der Schans et al.

Fig. 1 Cost comparison analysis
model structure. Reasons for not
immediately being eligible for
treatment with onasemnogene
abeparvovec are high anti-AAV9-
Ab titers and parental hesitancy

Incident patients with SMA type 1

in the Netherlands
(5.4 patients per year)

to initiate gene replacement
therapy. AAV9-Ab, adeno-asso-

!

ciated virus serotype 9 antibody;
SMA, spinal muscular atrophy

Patients immediately eligible for

onasemnogene abeparvovec treatment
(5.1 patients per year; 94% suitable for

treatment)

v

\4

Patients treated with

onasemnogene
abeparvovec

Patients treated with
nusinersen

Total costs per treatment and cost differences

Probabilistic sensitivity analysis

A probabilistic sensitivity analysis (PSA) with 1,000 itera-
tions was performed for economic and epidemiologic
parameters (Table S1). Economic parameters included costs
related to treatment and administration of nusinersen or
onasemnogene abeparvovec as well as SMA-related health
care costs, while epidemiologic parameters included SMA
type 1 incidence.

Scenario analysis

Scenario analyses were informed by literature-based varia-
tions of model input assumptions, as well as alternative
assumptions of drug costs and time horizon. Analyses
were performed by varying the time horizon, percentage
of patients for which onasemnogene abeparvovec treat-
ment was initiated, incidence of SMA type 1 patients, drug
costs, health care costs, administration costs, and discount
rate (Table 2). A scenario analysis was also performed to
assess the cumulative effect of combined assumptions on
cost differences. Lastly, a persistence scenario analysis was
performed to account for changes in the number of patients
who remained on nusinersen treatment over time. Persis-
tence input was used to assess the implications of patients
discontinuing nusinersen treatment in the first two years
after treatment initiation.

@ Springer

Results
Base-case analysis

The undiscounted and discounted cost differences over
20 years for onasemnogene abeparvovec compared with
nusinersen were —€14.7 million and —€7.9 million, respec-
tively, per 5.1 SMA type 1 patients (Table 3), corresponding
to —€2.9 million (undiscounted) and —€1.5 million (dis-
counted) cost differences with onasemnogene abeparvovec
versus nusinersen per patient treated.

Break-even analysis

Onasemnogene abeparvovec demonstrated overall lower
discounted costs versus nusinersen (Fig. 2). Break-even
points between the two treatments were at 7.6 years (undis-
counted, not shown) and 8.25 years (discounted) after treat-
ment initiation (Fig. 2). Beyond 8.25 years, onasemnogene
abeparvovec was less costly than nusinersen for the remain-
der of time assessed, totalling 20 years.

Deterministic sensitivity analysis

The greatest DSA impact was with nusinersen drug costs
(—€4.6 million [low]/—€11.3 million [high]) compared with
the base-case estimate of —€7.9 million [Fig. 3]). The fol-
lowing are ordered from the second greatest to the lowest
DSA impact: variations in the time horizon (—€5.6 million
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Table 2 Base-case parameters and scenario analyses inputs

Parameter

Base-case parameter

Scenario input(s)

Reasoning

Time horizon

Percentage of patients
for whom onasemnogene
abeparvovec treatment
was initiated

SMA type 1 incidence

Drug costs

Discount rate

Health care costs (onase-
mnogene abeparvovec-
treated patients)

Health care costs (nusin-
ersen-treated patients)

Administration costs

for each administration
(nusinersen and onasem-
nogene abeparvovec)
Persistence

20 years

94%*

5.4 patients per year®

Onasemnogene abeparvovec:
€1,945,000 per vial [6]
Nusinersen: €85,733 per vial
(7]

4% [29]

Respiratory care: €43,782
Gastrointestinal care: €4,281
Nutritional care: €4,640
Orthopedic care: €5,053
Respiratory care: €43,782
Gastrointestinal care: €4,281
Nutritional care: €4,640
Orthopedic care: €5,053
€3,800

Persistence was not part of the
base case. Assuming 100% of
patients starting nusinersen
treatment would continue.

10, 30, 50 years,

and lifetime
[assumptions]

100% [assump-
tion] and 85.7%

[16]

3 and 9 patients

per year®

20% reduction

[assumption]

2.5% and 5.5%

[30]

20% increased

20% increased

€1,532 [6]

Average estimate

on persistence

Alternative assumptions were used to assess outcomes using
a 20-year time horizon for the base-case parameter, and 10,
30, 50 years, and lifetime time horizons for scenario inputs.
This percentage may change in the future depending on
multiple factors. These alternative assumptions were applied
to present potential effects

* Re-evaluation of anti-AAV9-Ab titers, resulting in 100% of
patients initiating onasemnogene abeparvovec treatment

* The lowest estimate of patients with high titers (85.7%)
from Day et al. [16]

These are the highest and lowest incidence among all patients
with SMA in the Netherlands supplied by the UMC Utrecht.
In absence of insight into the potential discount, a 20%
decrease was assumed to be reasonable for the purpose of the
scenario analysis.

Alternative inputs for the discount rate were recommended
for societal cost-benefit analysis.

To determine the effect of changing health care costs, a 20%
increase was included.

To determine the effect of changing health care costs, a 20%
increase was included.

Input from the onasemnogene abeparvovec reimbursement
dossier, and administration input for Belgian costs.

Persistence input was used to assess the implications of
patients discontinuing nusinersen treatment [31].

over time derived
from Gauthier-

Loiselle et al.

[31]

AAV9-ADb, adeno-associated virus serotype 9 antibody; SMA, spinal muscular atrophy; UMC, University Medical Centre

#Personal communication (L. van der Pol and F. Asselman), University Medical Centre Utrecht, the Netherlands; patient data spinal muscular
atrophy in the Netherlands; 2015-2019

Table 3 Undiscounted and discounted costs for onasemnogene abepar-
vovec- and nusinersen-treated annual incident patients with SMA type
1 immediately eligible for gene replacement therapy treatment (5.1
patients), €2023

Onasemnogene abeparvovec  Nusinersen

Undiscounted costs, €

20-year time horizon  15.8 million 30.5 million

Cost difference? —14.7 million
Discounted costs, €
20-year time horizon

14.0 million 22.0 million

Cost difference® —7.9 million®

“Negative cost differences indicate lower treatment costs for onasem-
nogene abeparvovec therapy

Sum of costs does not add up because of rounding

SMA, spinal muscular atrophy

[low]/~€9.9 million [high]); onasemnogene abeparvovec
drug costs (—€9.9 million [low]/—€6.0 million [high]); SMA
type 1 incidence (—€6.4 million [low]/—€9.5 million[high]);
discount rate (—€9.0 million [low]/—€7.0 million [high]);
health care costs of nusinersen-treated patients (—€7.3 mil-
lion [low] /—€8.6 million [high]); health care costs of
onasemnogene abeparvovec-treated patients (—€8.6 million
[low]/—€7.3 million [high]); nusinersen administration costs
(—€7.8 million [low]/~€8.1 million [high]); percentage of
patients with SMA who were eligible for onasemnogene
abeparvovec (—€8.0 million [low]/—€7.8 million [high]);
onasemnogene abeparvovec administration costs (limited
DSA effect, €7.7 thousand between low and high input).

@ Springer
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Fig. 3 Deterministic sensitivity analysis (Tornado diagram). Input parameters varied by +20% from the base-case scenario. SMA, spinal muscular
atrophy
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Probabilistic sensitivity analysis

The probability of lower costs with onasemnogene abepar-
vovec versus nusinersen increased with each 5-year period
after treatment initiation, indicating 15.4% probability at 5
years, 64.8% probability at 10 years, and 86.1% probability
after 15 years (Fig. 4). The probability of onasemnogene
abeparvovec being less costly than nusinersen continued
to slightly increase with time at 20 years (95.7% probabil-
ity), 25 years (97.7% probability), and 30 years (98.4%
probability).

Scenario analyses

Total costs were lower for onasemnogene abeparvovec-
treated patients versus nusinersen-treated patients in all
scenarios analysed, with cost differences ranging from
—€0.4 million (persistence) to —€20.4 million (lifetime time
horizon) (Table 4). The combination scenario analysis indi-
cated a —€0.5 million cost difference between onasemno-
gene abeparvovec and nusinersen treatment.

Costs were €3.4 million greater with onasemnogene
abeparvovec versus nusinersen in the low persistence sce-
nario, and €3.4 million lower with onasemnogene abepar-
vovec versus nusinersen in the high persistence scenario.
Health care costs were €2.1 million greater with onasem-
nogene abeparvovec versus nusinersen. Discounted annual
costs were lower with onasemnogene abeparvovec versus
nusinersen (€40,579 vs. €201,287 [10 years] and €27,413
vs. €135,982 [20 years]).

Fig. 4 Probability of onasemno-
gene abeparvovec costing less 100%

Discussion

Overall, onasemnogene abeparvovec was less costly than
nusinersen for patients from the Netherlands with SMA
type 1 (over 20-year time horizon), despite greater treatment
costs in the first year of treatment. In a real-world setting,
these reduced costs were expected to continue over a life-
time time horizon. There was a discounted cost reduction
of €1.5 million per patient with onasemnogene abeparvovec
versus nusinersen, which was evident after 8.25 years and
beyond.

The DSA demonstrated that the parameters with the larg-
est effect on the cost differences were nusinersen costs, time
horizon, onasemnogene abeparvovec costs, and the discount
rate. The probability of onasemnogene abeparvovec being
less costly when compared with nusinersen was 86.1%
when using a 15-year time horizon, which demonstrated
the robustness of the cost difference estimate. Further-
more, in all scenario analyses, onasemnogene abeparvovec
was found to be less costly compared with nusinersen. In
a worst-case scenario with conservative assumptions used
jointly, onasemnogene abeparvovec resulted in reduced
costs compared with nusinersen treatment.

This analysis adds to the existing literature on cost-util-
ity analyses comparing onasemnogene abeparvovec versus
nusinersen in the Netherlands [12, 13]. With our cost com-
parison analysis, we have highlighted the cost differences of
one-time versus lifelong therapy. In turn, this analysis was
from the payer perspective, thus it may benefit those mak-
ing decisions for the Netherlands health care system. We
took a conservative approach in omitting societal costs such

Probability of onasemnogene abeparvovec being less costly compared to nusinersen

than nusinersen

90%

80%

70%

60%

50%

40%

30%

Probability of being cost-saving

20%

10%

0%

30 40 50 60 70 80 % 100
Follow-up in years
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Table 4 Scenario-analyses: Scenario Cost of onasem-  Cost of nusin- Cost differ-
parameters and outcomes (€2023, nogene abepar-  ersen-treated  ences, €°
discounted) vovec-treated patients, €
patients, €
Base case 14.0 million 22.0 million  —7.9 million®
2.5% discount rate for costs [31] 14.6 million 24.6 million  -10.1
million®
5.5% discount rate for costs [31] 13.6 million 19.8 million  —6.2 million
Time horizon
10 years 12.4 million 13.8 million  —1.4 million
30 years 15.2 million 27.5 million -12.4
million®
50 years 16.4 million 33.8 million -17.4
million
Lifetime 17.2 million 37.6 million  -20.4
million
Incidence
Three patients with SMA type 1 per year (1:56,666 per 7.8 million 12.2 million  —4.4 million®
year)®
Nine patients with SMA type 1 per year (1:18,888 per  23.4 million 36.6 million  -13.2
year)® million
Percentage of patients initiating onasemnogene abeparvovec treatment
100% 14.9 million 234 million  —8.5 million
. . . . 85.7% [18] 12.8 million 20.0 million  —7.2 million
Negative cost differences indi Drug costs reduced by 20% 12.1 million 18.6 million ~ —6.5 million
cate onasemnogene abeparv- )
ovec-treated patients being less Health care costs increased by 20%
costly than nusinersen-treated Onasemnogene abeparvovec-treated patients 14.9 million 22.0 million ~ —7.1 million
patients Nusinersen-treated patients 14.0 million 22.7 million ~ —8.6 million®
5Sum of costs does not add up Administration costs nusinersen 14.0 million 21.5 million  —7.5 million
because of rounding Persistence 14.0 million 14.4 million  —0.4 million
“Personal communication (L. Combination scenario
van der Pol and F. Asselman), Time horizon: 10 years 6.5 million 7.0 million —0.5 million

University Medical Centre
Utrecht, the Netherlands; patient
data spinal muscular atrophy in
the Netherlands; 2015-2019

SMA, spinal muscular atrophy

85.7%

patients) increased

Incidence: 1:56,666 per year SMA type 1
Onasemnogene abeparvovec treatment initiation:

Health care costs (Onasemnogene abeparvovec-treated

as those for travel, informal care, and loss of productivity,
which would be expected to be greater with nusinersen than
onasemnogene abeparvovec due to the greater number of
administrations required.

Although this cost comparison model allowed for the
analysis of multiple scenarios, it has some limitations. This
analysis focused on comparing onasemnogene abeparvovec
versus nusinersen, but did not include risdiplam, which is
expected to have similar costs compared with nusinersen. In
accounting for health care costs, non-persistent nusinersen
patients were omitted. These patients may potentially incur
greater health care costs after stopping treatment; however,
since this exact impact is unknown, we used a conserva-
tive approach by omitting them. Also, this analysis focused
only on economic outcomes owing to the nature of the
analysis and assumed comparable health care costs based
on long-term clinical trials. Thus, clinical and patient-level
data were not evaluated. When paired with appropriate
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willingness-to-pay thresholds, clinical and patient-level
data are critical for decision-making on reimbursement
policies in the treatment of rare diseases like SMA. Though
comparative effectiveness data are lacking in this analysis
and in the literature, one matching-adjusted indirect com-
parison demonstrated longer event-free survival and favour-
able overall survival with onasemnogene abeparvovec
versus nusinersen within a 24-month follow-up [23]. Cur-
rently, registry data supplement clinical trial data on efficacy
and durability [24, 25]. Future studies may further evaluate
treatment comparisons in terms of effectiveness within the
SMA treatment landscape.

SMA -related health care costs (i.e., respiratory, gastroin-
testinal, nutritional, orthopaedic care) used in this analysis
were taken from onasemnogene abeparvovec and nusin-
ersen reimbursement dossiers and original data from Klug
and colleagues [20, 26]. These were deemed the most appro-
priate cost inputs because of the similarities between health
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care systems of Germany and the Netherlands [7, 20]. There
are also alternative greater estimates for SMA-related health
care costs available from a health care resource utilisation
study from the United Kingdom [6]. Since changes to non-
drug costs (e.g., using the greater UK SMA-related health
care costs) in the analysis will apply equally for both treat-
ments, they will not affect the cost difference estimate [27].

Gene replacement therapy represents an important inno-
vation in drug development and provides an opportunity
to fundamentally change the standard of care and clinical
outcomes for patients with SMA [28]. In the broad discus-
sion of gene therapies, the focus should not only be tied
to greater upfront costs in the short-term but should also
emphasise the potential for overall lower costs versus other
therapies. To our knowledge, this is the first published cost
comparison for a novel gene replacement therapy, and we
believe this analysis can help inform health care decision-
making. In our analysis, higher upfront costs for onasem-
nogene abeparvovec were substantially offset by the costs
of nusinersen treatment. This did not include spreading of
upfront costs of onasemnogene abeparvovec, which could
also negate some of the impact of these upfront costs. In
markets where reimbursement decisions are largely based
on evaluating cost differences between therapies, this exist-
ing analysis will be highly relevant.

Conclusion

Onasemnogene abeparvovec was less costly over a 20-year
time horizon for the treatment of SMA type 1 patients in
the Netherlands when compared with nusinersen. The initial
treatment costs of onasemnogene abeparvovec were offset,
and thus reduced costs were observed with onasemnogene
abeparvovec after 8.25 years. Providing one-time treatment
with an upfront cost that provides a lifetime treatment effect
can save substantial health care costs when replacing a
chronic lifelong treatment.
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