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Aim: Nusinersen, administered by intrathecal injection at a dose of 12 mg, is indicated across all ages for
the treatment of spinal muscular atrophy (SMA). Evidence on real-world healthcare resource use (HRU)
and costs among patients taking nusinersen remains limited. This study aimed to evaluate real-world
HRU and costs associated with nusinersen use through US claims databases. Patients & methods: Using
the Merative™ MarketScan R© Research Databases, patients with SMA receiving nusinersen were identified
from commercial (January 2017 to June 2020) and Medicaid claims (January 2017 to December 2019).
Those likely to have complete information on the date of nusinersen initiation and continuous enrollment
12 months pre- and post-index (first record of nusinersen treatment) were retained. Number and costs
(US$ 2020) of inpatient admissions and emergency department (ED) visits, unrelated to nusinersen
administration, were evaluated for 12 months pre- and post-nusinersen initiation and stratified by age:
pediatric (<18 years) and adult (≥18 years). Results: Overall, 103 individuals treated with nusinersen were
retained: 59 were pediatric (mean age [range]: 9 [1–17] years), and 44 were adults (30 [18–63] years).
Inpatient admissions decreased by 41% for pediatrics and 67% for adults in the 12 months post-treatment
versus the 12 months pre-treatment. Average inpatient admission costs per patient for the pediatric
cohort decreased by 63% ($22,903 vs $8466) and by 79% ($13,997 vs $2899) for the adult cohort when
comparing the 12 months pre-index with the 12 months post-index period. Total ED visits and ED visit
costs decreased by 8% and 35%, respectively, for the overall cohort over the 12-month period pre- and
post-index. Conclusion: Using US claims databases, nusinersen treatment in pediatric and adult patients
was associated with reductions in HRU and costs over a 12-month period post-treatment initiation relative
to the pre-treatment period.

Plain language summary: What is this article about/what is the aim of the research?: Spinal muscular
atrophy (SMA) is an inherited disease affecting mainly infants and children, but it can also present in
adults. This condition damages nerve cells and muscles that control key activities, such as sitting, walking,
speaking, swallowing and breathing. Nusinersen was the first drug approved in the US to help manage
SMA. It is administered by injection with a thin needle into a space in the lower back, below the end of the
spinal cord, through a medical procedure known as a “lumbar puncture”. There is very little information
on the medical management for people with SMA receiving nusinersen. Using insurance claims processed
in the US, this study assessed trends in hospital stays, in emergency department (ED) visits and in related
medical costs before and after nusinersen use.
What were the results?: Comparing the 12 months before nusinersen treatment with the 12 months
following treatment, the number of hospital stays was 41% lower for children and 67% lower for adults
after treatment. The average cost per person associated with hospital stays was 63% lower for children
and 79% lower for adults. The number of days spent at the hospital was also reduced for all ages
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following nusinersen treatment. The number of ED visits and the resulting costs were 8% and 35% lower,
respectively, for the overall cohort.
What do these results mean?: Overall, nusinersen treatment lessens the burden of disease among people
with SMA in the US by lowering the rate of hospital stays and ED visits, and by reducing associated costs.

First draft submitted: 16 December 2023; Accepted for publication: 3 June 2024; Published online:
4 July 2024

Keywords: commercial and Medicaid claims • healthcare resource utilization • medical cost offsets • nusinersen
• patient-level claims • spinal muscular atrophy

Spinal muscular atrophy (SMA) is an autosomal recessive neuromuscular disease characterized by the degeneration
of brain stem and spinal cord motor neurons, which is caused by mutations or deletions of the survival motor
neuron 1 (SMN1) gene [1–3]. Individuals with SMA display progressive muscular atrophy and weakness, with most
patients experiencing significant motor impairment and related comorbidities, including difficulties with breathing
and feeding [4]. Nusinersen (SPINRAZA R©) is a modified antisense oligonucleotide that was the first approved drug
for all SMA types [5,6] in the United States (US) and European Union [7,8] and is indicated across all ages. Nusinersen
promotes the expression of functional survival motor neuron (SMN) protein from the paralogous SMN2 gene,
which produces mostly truncated, inactive SMN protein [9,10], and has improved survival and motor function in
patients of all ages and SMA types across multiple clinical trials and real-world studies [9,11–21]. Administration of
nusinersen (12 mg) is by intrathecal injection, including four loading doses followed by maintenance dosing every
4 months [7,8].

The economic burden of SMA has been shown to be substantial. It is characterized by high healthcare costs
and increased healthcare resource use (HRU) across the SMA patient population and is greatest among those with
early-onset and severe disease [22–26]. The improvement of patient health outcomes associated with nusinersen
treatment can be reflected in a lower overall burden on the healthcare system. A study using US administrative
claims data from 23 December 2016 to 31 August 2018 showed that patients with SMA aged <2 years treated
with nusinersen had fewer inpatient stays and lower inpatient costs when compared with similarly aged untreated
patients with SMA; however, this study had a very limited median follow-up time of 7.6 months and only evaluated
those patients <2 years of age [25]. Studies conducted outside the US have begun to demonstrate that nusinersen
is associated with reductions in HRU and, consequently, financial burden over a longer time period; for example,
fewer inpatient admissions between the first and second year of treatment among patients with infantile-onset
SMA [27,28]. However, limited longitudinal evidence exists on real-world HRU and cost outcomes among patients
of all ages receiving nusinersen treatment, especially in the US. The objective of this study was to evaluate real-world
HRU and cost patterns pre- and post-nusinersen initiation through US claims databases using a retrospective study
design to determine the economic impact of nusinersen treatment across all ages.

Patients & methods
Study design & data source
This retrospective cohort research study used administrative claims data from Merative™ MarketScan R© Research
Databases, formerly owned by IBM R© (hereafter identified as MarketScan R©). Data from MarketScan R© represent
de-identified, longitudinal, patient-level claims comprising more than 273 million unique patients [29].

Study period & cohort selection
Patients with SMA initiating nusinersen were identified from MarketScan R© during the period from 1 January 2017
to 30 June 2019 for commercial insurance claims and from 1 January 2017 to 31 December 2018 for Medicaid
claims. Patients with one or more codes for nusinersen treatment during the study period were identified using
Healthcare Common Procedure Coding System codes (C9489 and J2326) and National Drug Codes (64406-0058-
01, 64406-058-01). Patients were additionally required to have one or more International Classification of Diseases,
10th Revision (ICD-10) diagnosis codes for SMA (G12.0, G12.1, G12.8, G12.9) during the same period. Patients
in the MarketScan R© database were additionally required to have at least 12 months of continuous enrollment pre-
and post-index (first record of nusinersen treatment). As a result, the entire study period included data from 1
January 2016 to 30 June 2020 for commercial insurance claims and 1 January 2016 to 31 December 2019 for
Medicaid claims to allow for 12 months pre- and 12 months post-evaluation of nusinersen use. The first record of
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23 December 2016 
Nusinersen approval

Individual patient’s index date 
(as early as 1 January 2017)

Patients with ≥1 code for nusinersen treatment and SMA 
ICD-10 diagnosis codes during the study period

n = 482

Patients with 12 months of continuous enrollment pre- and 
post-index (first date of nusinersen treatment)

n = 103

Patients who were likely to have complete information on 
the date of nusinersen initiation

n = 291*

1 January 2016 
Start day of the study

12-month continuous enrollment 12-month continuous enrollment

30 June 2020: Commercial claims 
31 December 2019: Medicaid claims 

End day of the study

Entire observational period of the retrospective study

Figure 1. Study design and patient selection using Merative MarketScan R© data. (A) Study design. (B) Patient
selection.
The retrospective study started on 1 January 2016 to allow for the analysis of 12-month pre-treatment period before
nusinersen was approved on 23 December 2016. The index date is the first date of nusinersen treatment.
*Patients who received any of the first four recorded nusinersen doses in intervals of 120 days or greater (which would
indicate maintenance doses and not loading doses per US label) were excluded. Patients with ≤4 doses were retained,
as long as the inter-dose intervals for each of the first four recorded doses were within 120 days, respectively.
ICD-10: International Classification of Diseases, 10th Revision; SMA: Spinal muscular atrophy.

nusinersen use indicated the index date. Nusinersen index dates were limited to 1 January 2017 through 30 June
2019 (commercial) and 1 January 2017 through 31 December 2018 (Medicaid) (Figure 1A).

To compare HRU and cost 12 months before and after nusinersen initiation, patients who were likely to have
complete information on the date of treatment initiation in the MarketScan R© database (i.e., incident users or those
newly treated with nusinersen) were selected. As described previously [30], to exclude patients with incomplete
dosing history in administrative claims from the study cohort, patients who received any of the first four recorded
doses in the databases with an inter-dose interval of 120 days or greater (i.e., an interval indicating a potential
maintenance dose, not a potential loading dose per US label) were removed. No exclusion was made based on the
total duration of an individual’s loading dose phase or the total number of doses received. Patients with four or
fewer doses were retained as long as the inter-dose intervals for each of the first four recorded doses were within
120 days.

As this study design included pre- and post-nusinersen data, patients who met the inclusion criteria served as their
own controls. Infants with SMA that were 0–1 year of age and those identified via newborn screening were excluded
from the analysis as they did not meet the 12-month pre-continuous enrollment requirement. Institutional review
board oversight was not required for this study because the data utilized from both databases were de-identified.

Study variables & data analysis
Baseline patient demographics were summarized, including age, sex, region, race/ethnic group and percentage of
patients selected in each claims database (e.g., commercial or Medicaid). Data for region were only available for

10.57264/cer-2023-0187



Research Article Zhu, Zaidman, Youn et al.

patients identified in commercial claims, while data for race were only available for those identified in Medicaid
claims.

The total number and costs (US$ 2020) of inpatient admissions, the length of stay for inpatient admissions, and
the number and costs (US$ 2020) of emergency department (ED) visits were evaluated over 12 months pre- and
post-nusinersen initiation (first record of nusinersen treatment). Mean values with standard deviation (SD) were
also calculated at the patient level (e.g., mean number of admissions or costs per patient). Inpatient admissions and
ED visits that were specific for nusinersen administration were excluded to focus on the HRU and costs related
to the general medical management of patients with SMA. The percentage of patients who had ≥1 inpatient
admission or ED visit was also reported, including the percentage with documented common comorbidities related
to SMA disease: respiratory problems, gastrointestinal complications, musculoskeletal problems, scoliosis surgery
and SMA diagnosis [31].

Total inpatient admission costs reflected services provided throughout the hospital stay. Of the total inpatient
admission costs, those classified as respiratory costs included costs related to pneumonia, ventilation support and
other respiratory illness, symptoms, or insufficiencies [31]. Because of the small number of patients with SMA, and
that a majority of patients did not experience inpatient admissions or ED visits during the study period, descriptive
analyses were presented for HRU and costs without statistical testing. Results were age-stratified as either pediatric
(<18 years old) or adult (≥18 years old) based on age at index.

Additional analyses
A sensitivity analysis was conducted to compare the baseline characteristics of patients excluded based on the cohort
selection criteria (patients with ≥1 code for nusinersen treatment and SMA ICD-10 diagnosis codes during the
study period, those likely to have complete information on the index date, and those with 12 months of continuous
enrollment pre- and post-index) with those being included in the final study cohort. The percentage of patients
who transitioned from an ED visit to an inpatient admission within 10 days was also explored and reported as an
additional analysis.

Results
Baseline demographics
Based on the inclusion criteria, 103 patients treated with nusinersen were included in the study (Figure 1B).
Of the 103 patients retained, 59 were pediatric (including 50.9% female) and 44 were adult (including 31.8%
female) (Table 1). The mean (range) age at nusinersen index date was 18 (1–63) years overall, 9 (1–17) years in
the pediatric group and 30 (18–63) years in adults. Of the study sample, 18.5% were from the Northeast, 12.6%
were from North central, 13.6% were from South, 12.6% were from West and 42.7% were unknown since data
for region were only available for patients identified in the commercial database. Among the study sample, 30.1%
were classified as White, 3.9% Black, 2.9% Hispanic and 63.1% were other/unknown, as data for race/ethnicity
were only available for those identified in the Medicaid claims. Similar percentages were observed across the age
cohorts for region and race/ethnicity, with the exception that more adults were from the South and fewer were
from North central. In the MarketScan R© database, 57.3% patients were identified from the commercial database
and 42.7% patients were from the Medicaid database (Table 1).

Inpatient admissions & days spent in inpatient admissions
Of 103 patients treated with nusinersen, 25 (24.3%) had an inpatient admission during the 12 months pre-index,
with 17 (28.8%) in the pediatric group and eight (18.2%) in the adult group. During the 12 months post-index,
19 (18.4%) patients had inpatient admissions, with 15 (25.4%) in the pediatric group and four (9.1%) in the adult
group (Table 2). The percentage of patients with inpatient admissions decreased post-index, with corresponding
reductions seen in inpatient admissions related to SMA or its common comorbidities (Table 2). The total number
of inpatient admissions was reduced in the overall study cohort by 47%, from 49 during the 12 months pre-index
to 26 during the 12 months post-index. In pediatric patients, the total number of inpatient admissions was reduced
by 41%, from 37 pre-index to 22 post-index, and was reduced by 67% from 12 to four in adults (Figure 2A).
Among all patients, the total length of stay for inpatient admissions was reduced by 11% from 318 days pre-index
to 282 days post-index (by 10% from 229 days to 205 days in pediatric patients and by 13% from 89 days to
77 days in adult patients) (Figure 2B). The mean (SD) number of inpatient admissions and days spent in inpatient
admissions per patient was reduced for all ages (Supplementary Figure 1).
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Table 1. Patient baseline characteristics.
Total (n = 103) Pediatric (<18 years) (n = 59) Adult (≥18 years) (n = 44)

Percentage of total study population 100% 57% 43%

Mean age (range) at index date of nusinersen, years 18 (1–63) 9 (1–17) 30 (18–63)

Female, n (%) 44 (42.7%) 30 (50.9%) 14 (31.8%)

US region, n (%)†

Northeast 19 (18.5%) 11 (18.6%) 8 (18.2%)

North central 13 (12.6%) 10 (17.0%) 3 (6.9%)

South 14 (13.6%) 4 (6.8%) 10 (22.7%)

West 13 (12.6%) 7 (11.9%) 6 (13.6%)

Other/unknown 44 (42.7%) 27 (45.8%) 17 (38.6%)

Race/ethnic group, n (%)†

White 31 (30.1%) 19 (32.2%) 12 (27.3%)

Black 4 (3.9%) 3 (5.1%) 1 (2.3%)

Hispanic 3 (2.9%) 2 (3.4%) 1 (2.3%)

Other/unknown 65 (63.1%) 35 (59.3%) 30 (68.2%)

Database, n (%)

Commercial 59 (57.3%) 32 (54.2%) 27 (61.4%)

Medicaid 44 (42.7%) 27 (45.8%) 17 (38.6%)

†Data for region were only available for patients in the commercial claims dataset, whereas data for race were only available for those in the Medicaid claims dataset.

Table 2. Patients with ≥1 inpatient admissions and ED visits, with comorbidities reported at visit.
Total (n = 103) Pediatric (<18 years) (n = 59) Adult (≥18 years) (n = 44)

12 months
pre-index

12 months
post-index

12 months
pre-index

12 months
post-index

12 months
pre-index

12 months
post-index

Patients with ≥1 inpatient admission, n (%) 25 (24.3) 19 (18.4) 17 (28.8) 15 (25.4) 8 (18.2) 4 (9.1)

Respiratory problems 19 (18.4) 16 (15.5) 14 (23.7) 14 (23.7) 5 (11.4) 2 (4.5)

Gastrointestinal complications 1 (1.0) 1 (1.0) 1 (1.7) 1 (1.7) 0 (0.0) 0 (0.0)

Musculoskeletal problems 5 (4.9) 1 (1.0) 3 (5.1) 1 (1.7) 2 (4.5) 0 (0.0)

Orthopedic (scoliosis) surgery 4 (3.9) 1 (1.0) 3 (5.1) 1 (1.7) 1 (2.3) 0 (0.0)

SMA diagnosis 11 (10.7) 3 (2.9) 6 (10.2) 3 (5.1) 5 (11.4) 0 (0.0)

Patients with ≥1 ED visits, n (%) 41 (39.8) 43 (41.7) 29 (49.2) 26 (44.1) 12 (27.3) 17 (38.6)

Respiratory problems 24 (23.3) 21 (20.4) 19 (32.2) 16 (27.1) 5 (11.4) 5 (11.4)

Gastrointestinal complications 5 (4.9) 3 (2.9) 3 (5.1) 1 (1.7) 2 (4.5) 2 (4.5)

Musculoskeletal problems 4 (3.9) 6 (5.8) 4 (6.8) 3 (5.1) 0 (0.0) 3 (6.8)

Orthopedic (scoliosis) surgery 1 (1.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (2.3) 0 (0.0)

SMA diagnosis 4 (3.9) 3 (2.9) 4 (6.8) 3 (5.1) 0 (0.0) 0 (0.0)

ED: Emergency department; SMA: Spinal muscular atrophy.

Inpatient admission costs
The total costs of inpatient admissions decreased in patients of all ages by 68% from 12 months pre-index to
12 months post-index, from $1,967,121 to $627,063, with a 45% decrease in respiratory-related costs from
$746,248 to $409,043. In pediatric patients, the total costs of inpatient admissions decreased by 63% from
$1,351,259 pre-index to $499,506 post-index, with a 42% decrease in respiratory-related costs from $690,538
to $399,457. In adult patients, the total costs of inpatient admissions decreased pre- to post-index by 79% from
$615,862 to $127,557, with an 83% decrease in respiratory-related costs from $55,710 to $9587 (Figure 3A).

The mean (SD) inpatient admission costs per patient were also reduced from 12 months pre-index to 12 months
post-index in patients of all ages by 68% from $19,098 ($51,923) to $6088 ($23,140), with a 45% decrease in
mean (SD) respiratory-related costs from $7245 ($22,825) to $3971 ($18,986). In pediatric patients, the mean
(SD) inpatient admission costs per patient were reduced from pre- to post-index by 63% from $22,903 ($54,233)
to $8466 ($27,146), with a 42% decrease in mean (SD) respiratory-related costs from $11,704 ($29,062) to $6770
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12 months pre-index

Total inpatient admissions (n)

Total days spent in inpatient admissions (n)

12 months post-index

12 months pre-index 12 months post-index

Inpatient admissions

Days spent in inpatient admissions

All ages (n = 103)

Pediatrics (<18 years; n = 59)

Adults (≥18 years; n = 44)

All ages (n = 103)

Pediatrics (<18 years; n = 59)

Adults (≥18 years; n = 44)

49
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Figure 2. Total number of inpatient admissions and days spent in hospital in individuals with SMA in the 12 months
before and after nusinersen treatment. (A) Inpatient admissions. (B) Days spent in inpatient admissions.
SMA: Spinal muscular atrophy.

($24,777). In adult patients, the mean (SD) inpatient admission costs per patient were reduced from pre- to post-
index by 79% from $13,997 ($48,802) to $2899 ($16,062), with an 83% decrease in mean (SD) respiratory-related
costs from $1266 ($5722) to $218 ($1362) (Figure 3B).

ED visits & costs
Of the 103 patients identified, 41 (39.8%) had at least one ED visit in the 12 months pre-index (29 or 49.2% of
patients in the pediatric group; 12 or 27.3% in the adult group) versus 43 (41.7%) in the 12 months post-index
(26 or 44.1% patients in the pediatric group; 17 or 38.6% in the adult group) (Table 2). The total number of ED
visits was reduced by 8% in the overall group from 92 pre-index to 85 post-index (by 21% in the pediatric group
from 73 pre-index to 58 post-index) (Figure 4A), with the mean (SD) number of ED visits per patient following
this trend (Supplementary Figure 2A). The total number of ED visits in the adult group increased by 47% from
19 pre-index to 28 post-index. The increase in ED visits post-index in the adult cohort was likely largely due to
reasons not related to SMA; the percentage of patients with ED visits related to SMA or its common comorbidities
were low and only increased slightly for musculoskeletal problems post-index (Table 2).

Total ED visit costs decreased from the 12 months pre-index to the 12 months post-index by 35% from $120,069
to $77,938 in the overall group and by 56% from $100,726 to $44,690 in the pediatric group, but increased by
72% from $19,343 to $33,248 in adults coinciding with the observed increase in ED visits (Figure 4B). Mean
average (SD) ED costs per patient showed a similar trend (Supplementary Figure 2B).

Additional analyses
As part of the sensitivity analyses, the baseline demographics of those patients who were excluded from this study
based on the cohort selection criteria were similar to those of the final study cohort (Supplementary Table 1). This
additional analysis demonstrated that the cohort selection criteria did not result in identifiable selection bias.

Additionally, a substantial proportion of total ED visits (33%) resulted in an inpatient admission within a
10-day window, and most on the same day. The vast majority of these transitions (90%) were related to respiratory
conditions. A decreasing number of transitions from ED visit to inpatient admission was observed post-nusinersen
treatment (28%) compared with pre-nusinersen treatment (38%).
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Figure 4. Total number of ED visits (A) and costs (B) in individuals with SMA in the 12 months before and after
nusinersen treatment.
ED: Emergency department; SMA: Spinal muscular atrophy.

Discussion
This retrospective cohort research study using large US administrative claims showed that the total number of
inpatient admissions was reduced by nearly 50% and total number of ED visits was reduced by nearly 10% for the
overall cohort of patients treated with nusinersen in the 12 months post-nusinersen compared with the 12 months
pre-nusinersen treatment. Similar reductions of the total inpatient admissions were observed for the age cohorts:
41% for pediatrics and 67% for adults. The total number of days spent in inpatient admissions was reduced by
approximately 11% for patients of all ages treated with nusinersen in the post-12 months versus pre-12 months
period. These HRU reductions in individuals with SMA after nusinersen treatment are aligned with previous
studies occurring outside the US that have shown decreases in hospital admissions and emergency presentations
from the first to second year of nusinersen treatment among patients with infantile-onset SMA [27,28]. The results
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of this study are also aligned with the findings of the previous US retrospective study but demonstrate more robust
findings over a 12-month post-treatment period across a broader patient population [25].

In addition to HRU, reductions in inpatient admission and ED costs were also observed in this retrospective
administrative claims study. The average cost of inpatient admissions was reduced from the 12 months pre-index
to the 12 months post-index by 68% ($19,098 to $6088) in the overall group, with a 63% ($22,903 to $8466)
reduction seen in the pediatric group and a 79% ($13,997 to $2899) reduction seen in adults. As expected, a large
percentage of the total costs of inpatient admissions in the overall cohort was related to respiratory problems, which
are an important comorbidity of SMA and part of disease management [32]. The average cost of respiratory-related
services during inpatient admissions was reduced from the pre- to post-index period by 45% ($7245 to $3971) in
the overall group, with a 42% ($11,704 to $6770) reduction in the pediatric group and an 83% ($1266 to $218)
reduction seen in adults. Total ED visit costs decreased by 56% ($100,726 to $44,690) for the pediatric cohort
and over the period of 12 months pre- and post-index. Although total ED visits and ED costs increased for the
adult cohort over the same period, the increased ED visits were mostly unrelated to common SMA comorbidities
and only increased slightly for musculoskeletal problems.

Nusinersen has been shown to improve motor function and other respiratory clinical outcomes, such as reduction
of permanent ventilation and reduction of respiratory intervention or invasive ventilation in clinical trials and real-
world studies [11,15,18,33]. The results in this study demonstrate nusinersen is likely to reduce the overall burden of
SMA, including respiratory-related care administered in the inpatient setting in terms of frequency of admissions,
time spent in the hospital and associated costs to the healthcare system. Despite the increase in ED visits observed for
the adult cohort, it is noteworthy that there was a reduction in ED visits among the pediatric cohort with generally
more severe diseases. As expected, the pediatric cohort had more ED visits throughout the study than adults.
Additional analyses also revealed a decrease in the number of transitions from ED visits to inpatient admissions.
These findings suggest potential reductions in both disease burden and financial burden for patients with SMA and
their caregivers, which could have a meaningful impact on their daily lives.

There are several limitations to this study. While this study did utilize a robust pre/post analysis design over a
12-month period, descriptive analyses were only presented for HRU and costs due to the small number of patients
with SMA, and because the majority of patients analyzed (>60%) did not have an event of interest (e.g., inpatient
admission, or ED visits) during the study period. Also, these data and findings did not include infants with SMA aged
0–1 year because of the 12-month pre-index continuous enrollment requirement. Finding comparable untreated
patients of those aged 0–1 year instead of using pre- and post-design has significant challenges, as those who have not
received nusinersen or other disease-modifying treatment since 2017 are likely to be significantly different from those
who have been treated, especially in the absence of disease severity information in administrative claims datasets.
Infants aged 0–1 year are likely to have more severe symptoms and events of interest (e.g., inpatient admissions, ED
visits) pre-treatment and would likely see larger reductions in number and costs of inpatient admissions and ED
visits post-nusinersen treatment. This study also did not include those identified by newborn screening, who were
treated with nusinersen before the presence of symptoms. Consequently, this study likely underestimated the HRU
and cost reductions in inpatient admissions and ED visits associated with the medical management of patients with
SMA, especially in the pediatric cohort. Despite applying rigorous inclusion/exclusion criteria, some patients may
still have inaccuracies with regard to the initiation date of nusinersen in administrative claims [30]. Furthermore,
we cannot ascertain disease severity in the MarketScan R© database, similar to all administrative claims datasets and
age was used as a proxy. An additional study limitation is that the results reported only represent two 12-month
periods and cannot be extrapolated over the lifetime of patients. Finally, further stratification by age in the pediatric
cohort was not performed as the patterns in smaller subgroups may not be reliable due to limited sample size and
small number of events of interest. While our analysis does not offer age-specific estimates, the analysis based on
a large commercial and Medicaid claims dataset in the US can contribute to understanding the overall impact of
nusinersen on patients with SMA, which may be of great importance to payers and policy makers.

Conclusion
This study demonstrates that nusinersen treatment was associated with reductions in number and costs of inpatient
admissions across pediatric and adult patients, and reductions in number and costs of ED visits among the pediatric
cohort, over a period of 12-month post-treatment initiation compared with a 12-month pre-treatment period using
US claims databases.
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Summary points

• The total number of inpatient admissions and days spent in the hospital decreased post-nusinersen treatment in
pediatric and adult age cohorts.

• The average days spent in the hospital per patient decreased post-nusinersen treatment in pediatric and adult
age cohorts.

• The total costs of inpatient admissions and average costs per patient for inpatient admissions decreased
post-nusinersen treatment in pediatric and adult age cohorts.

• The total and average costs per patient of respiratory-related inpatient admissions, as defined as pneumonia,
ventilation support and other respiratory illness, symptoms or insufficiencies, also decreased post-nusinersen
treatment in the pediatric and adult age cohorts.

• The total number of ED visits and costs of ED visits decreased in the overall and pediatric cohorts post-nusinersen
treatment but increased in the adult age cohort, an increase likely attributable to reasons unrelated to SMA and
disease management.

• The trends shown in this study suggest nusinersen is associated with additional benefits, such as reduced time in
the hospital, and are relevant to patients and their families, providers and payers.
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