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ABSTRACT

Introduction: Spinal muscular atrophy (SMA) is
a neuromuscular disease caused by deletions
and/or mutations in the survival of motor
neuron 1 (SMN1) gene. Risdiplam, the first and
only oral SMN2 pre-mRNA splicing modifier, is
US Food and Drug Administration-approved for
the treatment of pediatric and adult patients
with SMA. For patients with SMA, long-term
adherence to and persistence with an SMA
treatment may be important for achieving
maximum clinical benefits. However, real-world

evidence on patient adherence to and persis-
tence with risdiplam is limited.
Methods: This retrospective study examined
real-world adherence and persistence with ris-
diplam from a specialty pharmacy in patients
with SMA over a 12-month period. Adherence
was estimated by using proportion of days
covered (PDC) and was calculated over variable
(time between first and last fill) and fixed (time
from first fill to study period end) intervals.
Persistence was defined as no gap in sup-
ply C 90 days. Patients were included if the
time between the index date and study obser-
vation period was C 12 months, if they initiated
risdiplam between August 2020 and September
2022, received C 2 risdiplam fills, and had an
SMA diagnosis associated with a risdiplam fill.
Subgroup analyses of risdiplam adherence and
persistence were performed by age and primary
payer type.
Results: The proportion of patients (N = 1636)
adherent at 12 months based on variable and
fixed interval PDC was 93% and 79%, respec-
tively. Adherence was high among patients on
commercial insurance, Medicaid, or Medicare
(range 86–96%). Mean persistence was
330.4 days. The highest proportion of patients
who were persistent were on Medicaid (81%).
Conclusion: These findings demonstrate that
patient adherence to and persistence with ris-
diplam treatment were high, including across
all subgroups tested.

Prior Presentation: A subset of results presented in this
manuscript were presented at the International TREAT-
NMD Conference, December 7–9, 2022, the Muscular
Dystrophy Association Clinical and Scientific
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Key Summary Points

Why carry out this study?

Spinal muscular atrophy (SMA) is a
genetic, progressive neuromuscular
disease that affects both pediatric and
adult patients. As a result of the
progressive nature of SMA, a short period
without treatment can have lasting effects
on motor neuron loss. Currently, there is
little evidence regarding real-world
patient adherence to and persistence with
risdiplam, a US Food and Drug
Administration-approved disease-
modifying therapy for the treatment of
SMA.

The objective of this study was to
determine patient-level adherence to and
persistence with risdiplam over a
12-month time frame using data from a
specialty pharmacy.

What was learned from the study?

The proportion of patients adherent
calculated by the variable and fixed
interval methods for proportion of days
covered showed that 93% and 79% were
adherent at 12 months, respectively. The
mean persistence with risdiplam was
330.4 days.

The findings from this study demonstrated
that mean adherence rates and persistence
remained relatively high at 12 months.
These results may inform future decisions
regarding the selection of disease-
modifying therapies for individuals with
SMA.

INTRODUCTION

Spinal muscular atrophy (SMA) is a progressive,
genetic neuromuscular disease caused by bial-
lelic mutations of the survival of motor neu-
ron 1 (SMN1) gene [1–3]. A second paralogous
SMN gene, SMN2, produces low levels of func-
tional SMN protein, which are insufficient to
compensate for the deficiency in SMN1, conse-
quently leading to motor neuron loss [1, 4].

Three disease-modifying therapies (DMTs)
designed to increase SMN protein levels are
approved by the US Food and Drug Adminis-
tration for the treatment of SMA. In 2016,
nusinersen (SPINRAZA�; Biogen) an intrathe-
cally administered, antisense oligonucleotide
that modifies SMN2 pre-mRNA splicing was
approved for pediatric and adult patients with
SMA [5]. Treatment is initiated with 3 loading
doses set at 14-day intervals, and a fourth
loading dose is administered 30 days after the
third dose. Maintenance doses are required
once every 4 months thereafter. In 2019,
onasemnogene abeparvovec (ZOLGENSMA�;
Novartis Gene Therapies, Inc), an adeno-asso-
ciated virus vector-based gene therapy, was
approved for pediatric patients\2 years of age.
Onasemnogene abeparvovec is administered as
a one-time infusion delivering a functional
copy of the SMN1 gene to motor neurons [6].
Thereafter in 2020, risdiplam (EVRYSDI�;
Genentech, Inc), a once daily, oral SMN2 pre-
mRNA splicing modifier was approved. Ris-
diplam is indicated for the treatment of pedi-
atric and adult patients with SMA [7, 8]. With
the availability and effectiveness of DMTs, the
traditional classifications of SMA based on age
of symptom onset (types 0–4) are becoming
obsolete. As such, a new classification system
for SMA has emerged that is based on motor
function achievement (e.g., non-sitters, sitters,
and walkers) [9, 10].

As a result of the progressive nature of the
disease, a short period without treatment can
have lasting effects on motor neuron loss [11].
Compared with natural history studies, indi-
viduals receiving SMA DMTs exhibit prolonged
overall survival and enhanced motor function
[12–14]. Emerging real-world evidence
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demonstrated long-term DMT treatment may
lead to better outcomes such as increased
mobility and improved respiratory outcomes
[15–17]. Furthermore, quality-of-life improve-
ments have been observed in individuals with
SMA taking DMTs, particularly those who were
receiving therapy for a longer duration [18, 19].
Long-term adherence may also reduce associ-
ated comorbidities and hospitalizations, which
may subsequently reduce healthcare costs and
healthcare resource utilization [20–23].

Some individuals with SMA and their care-
givers may prefer an oral therapy [24]; however,
no data exist regarding real-world patient
adherence to and persistence with risdiplam,
the only oral at-home treatment for SMA. This
retrospective study examined real-world ris-
diplam adherence and persistence over a
12-month period for individuals with SMA in
the USA using a specialty pharmacy.

METHODS

Data Source and Patient Selection

A retrospective analysis was conducted to eval-
uate patient-level adherence to and persistence
with risdiplam over a 12-month period. Patient-
level data were sourced from a specialty phar-
macy that captures C 98% of pharmacy claims
for patients treated with risdiplam in the USA.
The data included de-identified patient demo-
graphics and clinical characteristics (e.g., diag-
nosis code), prescription information, as well as
initial fill and refill information (e.g., fill sta-
tus/dates, refill count).

Data were available between August 7, 2020
and September 11, 2022. Patients were included
if the time between first risdiplam fill (index
date) and September 11, 2022 was C 12 months
and if they had received C 2 fills of risdiplam
associated with an SMA diagnosis. At least 2
risdiplam fills were required to ensure patients
were not receiving a one-time fill. International
Classification of Diseases, Ninth and Tenth
Revisions (ICD-9 and ICD-10) diagnosis codes
for SMA included 335.0x and 335.1x (ICD-9)
and G12.0, G12.1, G12.8 and G12.9 (ICD-10).

Ethical Approval

To protect patient privacy, all data presented are
compliant with the Health Insurance Portability
and Accountability Act. A data use agreement
with the specialty pharmacy allows for publi-
cation of results of analyses using their data in
manuscripts. Institutional review board review
does not apply because only deidentified data
were included.

Study Measures, Outcomes, and Statistical
Analyses

Data on patient demographics were assessed at
first date of risdiplam fill. Prescriber region and
primary payer type were assessed at first and last
risdiplam fill. Study outcomes were risdiplam
adherence and persistence at 12 months. Sub-
group analyses by age and primary payer type
were performed to further investigate risdiplam
adherence and persistence. Descriptive statistics
of the data were performed over the 12-month
study period.

Treatment Adherence
Adherence was measured at the patient level
using the proportion of days covered (PDC)
[25–27]. PDC assessed the proportion of days an
individual had medication available over a
specific time frame. PDC was calculated as (sum
of days covered in time frame) 7 (number of
days in time frame) 9 100. A sensitivity analysis
of adherence was conducted, in which the
medication possession ratio (MPR) was calcu-
lated. MPR was defined as the proportion of
time that the medication was available to the
patient. MPR was calculated as (sum of days
supply of medication in a given time
frame) 7 (number of days in time frame) 9 100.
Patients were considered adherent to risdiplam
if the PDC or MPR was C 80%.

PDC and MPR were calculated using variable
and fixed intervals [25, 28]. The variable inter-
val used the time between the first and last fills
representing the time patients were on treat-
ment. The fixed interval used the time from the
first fill to the end of the 12-month study per-
iod, regardless of whether treatment was
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discontinued. The variable interval approach
provides an evaluation of patient adherence
during a known time period when a patient is
being prescribed medication and is on treat-
ment. In contrast, the fixed interval approach
assumes a patient is prescribed the medication
over the entire analysis period. Variable and
fixed interval approaches may skew adherence
estimates toward higher and lower values,
respectively. Therefore, adherence results are
provided as a range, where fixed interval PDC
and MPR serve as the lower bound for adher-
ence and variable interval PDC and MPR serve
as the upper bound.

Adherence rates (mean and median) and the
proportion of patients who were adherent at
12 months (out of the total patients in each
cohort) were reported for the overall cohort.
Additional adherence and persistence analyses
were carried out where patients were stratified
by age and primary payer type.

Treatment Persistence
Persistence was defined as no gap in sup-
ply C 90 days during the post-index period.
This supply gap was selected on the basis of the
overall distribution of fills, which indicated that
most patients had truly discontinued (i.e., non-
persistent) and had not restarted treatment after
a C 90 day gap in supply. To assess robustness
of results, a sensitivity analysis in which per-
sistence was defined as no gap in sup-
ply C 60 days was also performed. Persistence in
days (mean and median) and the proportion of
patients who were persistent with risdiplam at
12 months were reported stratified by age and
primary payer type.

RESULTS

Patient Characteristics

A total of 1636 individuals with SMA were
included in the analysis (Fig. 1). ICD-10 codes
G12.1 (n = 902 [57%]), G12.9 (n = 354 [22%]),
and G12.0 (n = 323 [20%]) comprised the

majority of diagnosis codes at first risdiplam fill.
The mean (standard deviation [SD]) age at first
risdiplam fill was 23.3 (16.9) years, and nearly
half (n = 804 [49%]) were C 18 years of age.

Primary payer type at first risdiplam fill
mainly consisted of commercial (n = 722
[44%]), Medicaid (n = 569 [35%]), or Medicare
(n = 312 [19%]) coverage (Fig. 1). Primary payer
type at last risdiplam fill was similar and con-
sisted primarily of commercial (n = 733 [45%]),
Medicaid (n = 576 [35%]), or Medicare (n = 320
[20%]). Over half of the prescribers were located
in the South or Midwest at first risdiplam fill
(n = 995 [61%]) and at last risdiplam fill
(n = 998 [61%]).

Patient Adherence to Risdiplam Treatment

PDC: Variable Interval
The mean (SD) PDC calculated using a variable
interval was 95% (10%) at 12 months (Table 1),
and the proportion of patients who were
adherent to treatment at 12 months was 93%
(Fig. 2). When stratified by age categories, the
PDC was consistently high across age groups
(Table 2). Across all age categories, the mean
PDC (SD) was 94–95% (9–11%) and the pro-
portion of patients who were adherent at
12 months ranged from 91% to 95%. PDC was
also high regardless of primary payer type.
Patients on Medicare had the highest mean (SD)
PDC (96% [9%]) followed by those on com-
mercial insurance (95% [9%]) and Medicaid
(93% [11%]) (Table 2).

PDC: Fixed Interval
At 12 months, the mean (SD) PDC calculated
using a fixed interval was 87% (22%) (Table 1),
and the proportion of patients who were
adherent to risdiplam was 79% (Fig. 2). When
stratified by age categories, the mean PDC cal-
culated at a fixed interval was consistently high
across all age groups, similar to that of the
variable interval (Table 2). Across all age cate-
gories, the mean (SD) PDC ranged from 86% to
92% (17–23%). Patients aged 3–5 years exhib-
ited the highest mean (SD) PDC (92% [17%])
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followed by patients aged 6–17 (87% [21%]),
0–2 (87% [23%]), and C 18 years (86% [23%]).
The proportion of patients who remained
adherent across age groups ranged from 77% to
90%. Patients insured with Medicare at last ris-
diplam fill had the highest mean (SD) PDC of
88% (21%), compared with patients receiving
commercial insurance (87% [21%]) or Medicaid
(86% [21%]; Table 2).

Sensitivity Analysis

MPR: Variable Interval
A sensitivity analysis was conducted using MPR
over 12 months. The mean (SD) MPR calculated
at a variable interval was 95% (10%) overall
(Table 1), and the proportion of patients who
were adherent to risdiplam was 93% (Supple-
mentary Fig. S1). When stratified by age cate-
gories, the mean (SD) MPR was consistently

Fig. 1 Patient and prescriber characteristics. *Null/unknown/missing, n = 7 (0.4%)
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high across all age groups, from 95% to 96%
(9–11%) (Table 3). At last risdiplam fill, the MPR
remained relatively high regardless of insurance
coverage (Table 3). The mean (SD) MPR ranged
from 94% to 96% (8–11%) across commercial
insurance, Medicaid, and Medicare.

MPR: Fixed Interval
For the overall population, the mean (SD) MPR
calculated at a fixed interval was 88% (22%) at
12 months (Table 1), and the proportion of
patients adherent was 79% (Supplementary
Fig. S1). Similar to the mean MPR calculated at a
variable interval, the mean MPR calculated at a
fixed interval remained high irrespective of age
(Table 3). The analysis revealed a mean (SD)
range of 87–93% (17–23%) across age groups. In
addition, the mean (SD) MPR ranged from 88%
to 89% (22%) across patients covered by com-
mercial insurance, Medicaid, and Medicare
(Table 3).

Patient Persistence with Risdiplam
Treatment

The majority of patients (80%) included in this
study were considered persistent with risdiplam
treatment at 12 months (Fig. 2). For the overall
patient population, the mean (SD) treatment
persistence using the C 90-day gap rule was
330.4 (80.8) days at 12 months (Table 1). There
were 65 patients (4%) who restarted risdiplam
treatment after the 90-day gap; among these
patients the mean (SD) treatment gap was 173.3
(145.1) days. Patients aged 3–5 years had the
highest mean (SD) persistence of 348.2 (63.3)
days and those insured by Medicaid had the
highest percent persistence with risdiplam
(81%; Table 4).

Sensitivity Analysis: ‡ 60-Day Gap Rule
When the C 60-day gap rule was used, the mean
(SD) treatment persistence was 328.0 (83.5) days
at 12 months for the entirety of the patients
included, and 79% were considered persistent

Table 1 Mean and median adherence rates and persistence with risdiplam

N = 1636 Adherence rate at 12 months:
variable interval

Adherence rate at 12 months:
fixed interval

Mean (SD) PDC, % 95 (10) 87 (22)

Median (IQR) PDC, % 98 (94–100) 97 (85–100)

Adherence sensitivity analysis using MPR

Mean (SD) MPR, % 95 (10) 88 (22)

Median (IQR) MPR, % 100 (95–100) 100 (88–100)

N = 1636 Persistence with ‡ 90-day gap rule

Mean (SD), days 330.4 (80.8)

Median (IQR), days 365.0 (365.0–365.0)

N = 1636 Persistence sensitivity analysis using
the ‡ 60-day gap rule

Mean (SD), days 328.0 (83.5)

Median (IQR), days 365.0 (365.0–365.0)

IQR interquartile range, MPR medication possession ratio, PDC proportion of days covered, SD standard deviation
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with risdiplam using this rule. There were 107
patients (7%) who restarted risdiplam treatment
after the gap, and the mean (SD) treatment gap
was 155.0 (134.7) days. Patients aged 3–5 years

had the highest mean (SD) persistence (345.5
[68.5]) and those commercially insured had the
highest percent persistence with risdiplam
(80%; Table 5).

Fig. 2 Proportion of patients who were adherent to and persistent with risdiplam at 12 months. PDC proportion of days
covered

Table 2 PDC at 12 months by age and primary payer at last risdiplam fill: fixed and variable intervals

Fixed interval Variable interval

n Mean (SD)
PDC, %

Median (IQR)
PDC, %

%
Adherent

Mean (SD)
PDC, %

Median (IQR)
PDC, %

%
Adherent

Age category, years

0–2 75 95 (9) 99 (93–100) 93 87 (23) 98 (89–100) 81

3–5 113 95 (11) 99 (94–100) 95 92 (17) 98 (93–100) 90

6–17 472 94 (11) 98 (93–100) 91 87 (21) 97 (85–100) 80

C 18 804 95 (9) 99 (94–100) 94 86 (23) 97 (85–100) 77

Unknown 172 95 (9) 99 (93–100) 94 88 (20) 98 (85–100) 77

Primary payer category*

Commercial 733 95 (9) 99 (94–100) 94 87 (21) 98 (87–100) 80

Medicaid 576 93 (11) 98 (91–100) 90 86 (21) 96 (84–100) 78

Medicare 320 96 (9) 100 (96–100) 96 88 (21) 98 (87–100) 79

Cash 2 100 (0) 100 (100–100) 100 76 (33) 76 (64–88) 50

Other 5 87 (19) 100 (75–100) 60 37 (25) 33 (13– 58) 0

*At last risdiplam fill
IQR interquartile range, PDC proportion of days covered, SD standard deviation
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DISCUSSION

Study Findings and Implications

High adherence to and persistence with ris-
diplam were observed among patients with SMA
over the 12-month study period, regardless of
age and insurance coverage. For both the fixed
and variable PDC methodologies, mean PDC
values were high (87% and 95%, respectively).
To our knowledge, this is the first study that
evaluates real-world risdiplam adherence and
persistence.

The high adherence and persistence
observed in this study may be attributed to the
route of administration and setting for drug
administration. Risdiplam is a daily, oral medi-
cation that can be taken at home without
requiring the scheduling of appointments and
travel to a specialized clinic, which could delay
treatment [29]. Adherence was high in all age
groups examined. In younger age groups, high

adherence may have been due to parents’ view
that treatment for their child was not a choice,
but a necessity as the alternative would be death
or severe disability [30]. For older patients, their
desire to maintain or improve their current
functional ability may be a motivator to adhere
to treatment [31, 32].

A previously cited drawback of at-home, oral
medications is that it cannot be confirmed that
the medication is being taken by the patient as
prescribed. MPR and PDC, which were used to
estimate medication adherence, cannot confirm
whether medication was taken as prescribed;
however, they can provide insights into whe-
ther medication was available to the patient.
Persistence is another method to understand
medication use as it measures the duration of
time in which a patient continues the pre-
scribed treatment. Indeed, as both measures of
adherence and persistence were high in this
study, it indicates the medication was available
to a large percentage of patients who continued

Table 3 MPR sensitivity analysis for risdiplam adherence at 12 months by age and primary payer at last risdiplam fill: fixed
and variable intervals

Variable interval Fixed interval

n Mean (SD)
MPR, %

Median (IQR)
MPR, %

%
Adherent

Mean (SD)
MPR, %

Median (IQR)
MPR, %

%
Adherent

Age category, years

0–2 75 96 (9) 100 (95–100) 93 88 (23) 100 (92–100) 83

3–5 113 96 (11) 100 (96–100) 96 93 (17) 100 (96–100) 90

6–17 472 95 (10) 100 (94–100) 92 89 (21) 100 (92–100) 81

C 18 804 95 (9) 100 (95–100) 94 87 (23) 99 (85–100) 77

Unknown 172 96 (9) 100 (94–100) 94 89 (20) 100 (86–100) 78

Primary payer category*

Commercial 733 96 (8) 100 (95–100) 94 89 (22) 100 (92–100) 81

Medicaid 576 94 (11) 99 (93–100) 91 88 (22) 99 (85–100) 79

Medicare 320 96 (9) 100 (97–100) 96 89 (22) 100 (92–100) 79

Cash 2 100 (0) 100 (100–100) 100 76 (34) 76 (64–88) 50

Other 5 87 (19) 100 (75–100) 60 37 (25) 33 (13–58) 0

*At last risdiplam fill
IQR interquartile range, MPR medication possession ratio, SD standard deviation
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to take it as prescribed. As such, the high ris-
diplam adherence and persistence in the pre-
sent study may lead to lower rates of
comorbidities, costs, and healthcare resource
utilization [20].

As onasemnogene abeparvovec is a one-time
treatment, nusinersen is the only other SMA
DMT for which adherence and persistence
results have been previously reported (Table 6).
Compared with risdiplam, nusinersen had
lower adherence and persistence values in prior
real-world studies. There is evidence that repe-
ated intrathecal injections and dosing schedule
management has negative impacts on the
adherence to and persistence with nusinersen
[21, 33, 34]. These impacts may be more pro-
nounced during the loading dose phase when
dosing is the most frequent [33]. Some patients
have expressed fear and anxiety of the
intrathecal procedures, which reduces overall
treatment satisfaction and may be another rea-
son for lower adherence with nusinersen. One
observational study found patients receiving
nusinersen preferred to switch to risdiplam

because of pain or anxiety attributed to the
intrathecal procedure despite the increased
dosing frequency of risdiplam [29]. In addition,
for patients receiving nusinersen, regular doses
must be received through intrathecal adminis-
tration at specialized treatment centers. These
treatment facilities are often located far from a
patient’s home, which can cause delays in
treatment due to increased economic burden
associated with travelling, work leave, and
healthcare resource utilization [35, 36].

The differences observed between nusinersen
and risdiplam in adherence and persistence may
also be related to different study methodologies,
including how adherence and persistence were
defined, datasets used, number of individuals
included, and length of follow-up. As a result of
the nature of the dosing administration of
nusinersen, adherence can be calculated at the
patient level [21], dose level [22], or both [20].
Patient-level adherence considers the adherence
of each individual within the study population
to estimate a population’s overall adherence.
Dose-level adherence records all doses received

Table 4 Patients who were persistent with risdiplam at 12 months by age category and primary payer at last risdiplam
fill: C 90-day gap rule

Persistence using the ‡ 90-day gap rule

n Mean (SD), days Median (IQR), days % Persistent

Age category, years

0–2 75 322.7 (95.4) 365.0 (365.0–365.0) 79

3–5 113 348.2 (63.3) 365.0 (365.0–365.0) 89

6–17 472 334.1 (79.1) 365.0 (365.0–365.0) 84

C 18 804 326.2 (83.9) 365.0 (365.0–365.0) 77

Unknown 172 331.7 (71.8) 365.0 (365.0–365.0) 78

Primary payer category*

Commercial 733 330.2 (82.7) 365.0 (365.0–365.0) 80

Medicaid 576 332.7 (77.8) 365.0 (365.0–365.0) 81

Medicare 320 330.0 (78.5) 365.0 (365.0–365.0) 79

Cash 2 278.5 (122.3) 278.5 (235.2–321.8) 50

Other 5 150.0 (92.4) 186.0 (56.0–210.0) 0

*At last risdiplam fill
IQR interquartile range, SD standard deviation
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for each individual in the study population to
provide estimates on the number of doses that
were received on time. Dose-level adherence
could be highly influenced by a small number
of patients contributing more doses within the
analysis [37]. For example, analyses of nusin-
ersen adherence at the dose level (e.g., Youn
et al.) [22] have reported higher levels of
adherence to nusinersen than studies analyzing
adherence at the patient level (e.g., Fox et al.)
[21]. Differences in adherence at the dose level
(e.g., 72–76%) versus at the patient level (e.g.,
27–44%) are apparent even within the same
study [20]. The present study assessed patient-
level adherence using prescription fills.

In addition, Elman et al. [38] reported
adherence and persistence data from nine SMA
specialized centers, whereas Gauthier-Loiselle
et al. [20] and Fox et al. [21] made use of
nationally representative claims databases.
Specialized treatment centers such as those
reported by Elman et al. may report higher rates
of medication adherence and persistence, as
they have a higher concentration of resources

and individuals with expertise in a specific dis-
ease area [22, 33].

A strength of this study is that the data
analyzed originated from a specialty pharmacy
that included C 98% of the dispensing infor-
mation on risdiplam in the USA. Using this
specialty pharmacy is advantageous because it is
independent of insurance coverage claims and
relies on prescription fill information. There-
fore, individuals who switched insurance or
were uninsured and made self-pay cash pay-
ments were included in this study as long as
they received C2 fills of risdiplam within a
12-month period. Despite SMA being a rare
disease, the sample size from this study is quite
large (N = 1636) compared with other studies of
SMA DMTs, meaning the results are represen-
tative of individuals with SMA in the USA trea-
ted with risdiplam.

This study has some limitations. Reasons for
gaps in risdiplam refills cannot be determined
with claims data alone. The gaps in risdiplam
refills observed could be due to patient-related
or insurance-related (e.g., denial of reapproval

Table 5 Patients who were persistent with risdiplam at 12 months by age category and primary payer type at last risdiplam
fill: C 60-day gap rule sensitivity analysis

Persistence using the ‡ 60-day gap rule

n Mean (SD), days Median (IQR), days % Persistent

Age category, years

0–2 75 322.7 (95.4) 365.0 (365.0–365.0) 79

3–5 113 345.5 (68.5) 365.0 (365.0–365.0) 88

6–17 472 331.7 (82.0) 365.0 (365.0–365.0) 82

C 18 804 323.4 (86.9) 365.0 (365.0–365.0) 76

Unknown 172 330.1 (72.7) 365.0 (365.0–365.0) 77

Primary payer category*

Commercial 733 328.5 (84.4) 365.0 (365.0–365.0) 80

Medicaid 576 329.0 (82.2) 365.0 (365.0–365.0) 79

Medicare 320 328.1 (80.7) 365.0 (365.0–365.0) 78

Cash 2 278.5 (122.3) 278.5 (235.2–321.8) 50

Other 5 150.0 (92.4) 186.0 (56.0–210.0) 0

*At last risdiplam fill
IQR interquartile range, SD standard deviation
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for treatment) reasons. Certain patient-related
factors are not captured in claims data, such as
socioeconomic factors and patient and provider
preferences, which may influence treatment
adherence and persistence [39]. Patients with a
higher socioeconomic status and those with
better healthcare access (e.g., more advanced
health literacy and more in-depth insurance
coverage) are more likely to remain adherent to
medication [40–42]. Additionally, the level of
disease severity could affect adherence and
persistence to medication [43]. In the present
study, patient socioeconomic status, education
level, or characteristics of disease severity such
as SMA type or SMN2 copy number were not
available. As with all claims-based studies, data
may be subject to measurement error due to
miscoding. Approximately 14% of individuals
(n = 234) included in the analyses did not have

a recorded age, which may have impacted the
analyses of adherence and persistence by age.
Although this specialty pharmacy reports
C 98% of all risdiplam dispensing information
in the USA, dispensing information for patients
receiving risdiplam through the free drug pro-
gram or through third parties was not captured,
which may have impacted adherence and/or
persistence results Lastly, the study period was
12 months; an increased follow-up time is nee-
ded to understand long-term adherence and
persistence.

CONCLUSION

This study determined that over a 12-month
period, adherence to and persistence with ris-
diplam were high among patients with SMA,

Table 6 Adherence to and persistence with nusinersen: real-world claims analyses

Study
(sample
size)

Adherence definition Type of
adherence
analysis

Grace period Nusinersen
adherence

Duration of
follow-up
(months)

Nusinersen
persistence

Gauthier-

Loiselle

et al. [20]

(N = 324)

Percentage of doses

received on time

among all doses

received

Dose-level Grace period

of ± 7 days for

loading doses

and ± 14 days

for maintenance

doses

72–76% Mean (SD),

11.1

(9.3)–21.1

(7.8)

42–55% (at

12 months)

Percentage of patients

who received all doses

on time

Patient-

level

27–44%*

Fox et al.

[21]

(N = 179)

Percentage of patients

receiving at least the

expected number of

doses at each dosing

interval

Patient-

level

Grace period of

? 7 days for

loading doses and

? 28 days for

maintenance doses

41% (at

56 weeks)

Mean (SD),

17.3 (9.7)

57% (at

56 weeks)

Youn et al.

[22]

(N = 291)

Percentage of doses

received on time

Dose-level Grace period of

7 days for loading

doses and 30 days

for maintenance

doses

81% Median

(range),

11.5

(0–41)

–

*Patient-level adherence was calculated from the number of patients with C 1 dose off schedule from Table 2 in Gauthier-
Loiselle et al.
SD standard deviation
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regardless of age and payer type. Potential
topics of interest for the future include a direct
comparison of adherence and persistence with
other SMA DMTs using a single dataset, ana-
lyzing factors that impact risdiplam-specific
adherence and persistence, and understanding
any gaps in supply and treatment discontinua-
tion. Determining the impact of non-adherence
and non-persistence on SMA-related comor-
bidities, healthcare resource utilization, and
costs may be useful to further understand the
SMA DMT landscape.
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