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OBJECTIVES
 • Using integrated pharmacy and medical claims data from 

15 million commercially insured members, describe the 
real-world nusinersen and risdiplam:

 → Utilization, spend and trend; 

 → Utilizer characteristics and total cost of care (TCC);  
and

 → Utilization and spend trend stratified by narrow 
and broad prior authorization criteria.

BACKGROUND
 • Spinal muscular atrophy (SMA) is a neurodegenerative 

disorder caused by survival motor neuron gene mutation 
with an incidence of 1 in 10,000 live births.1

 • Nusinersen (Spinraza®) and risdiplam (Evrysdi®) 
are the two non-gene therapy treatments for SMA.

 • Nusinersen is an every four-month intrathecal injection. 
Nusinersen was FDA approved in December 2016 for 
SMA in pediatric and adult patients.2 The annual first-year 
wholesale acquisition cost (WAC) of nusinersen is 
$765,000, due to loading doses, and then $382,500 per 
year afterward.3

 • Risdiplam is a daily oral solution that is dosed based 
on age and body weight. Risdiplam was FDA approved 
in August 2020 for SMA patients 2 months of age and 
older.4 The annual WAC of risdiplam is $340,000 for a 
patient on the maximum dose.3 

 • According to the Institute for Clinical and Economic 
Review (ICER), nusinersen is most cost effective when 
used in patients with presymptomatic SMA, and 
the annual price would need to be under $65,000 
(90 percent reduction) to meet a $150,000 per quality 
adjusted life year (QALY) threshold. Risdiplam was not 
approved at the time of the ICER analysis.1

 • Payers have implemented prior authorization 
(PA) programs to promote safe, appropriate, and 
cost-effective medication use, some with narrow criteria 
and others with broad criteria.

 • Real-world data is needed to understand how utilization 
and spend are impacted by differences in SMA drug 
PA criteria and uptake/switch to the newer product, 
risdiplam.

METHODS
All analyses were conducted using integrated pharmacy 
and medical claims data from 15 million commercially 
insured members.

Assessment 1: Utilization, Spend and Trend Analysis

 • Queried pharmacy and medical claims from January 2018 
  through March 2021, using Generic Product Identifier (GPI) 

and Healthcare Common Procedure Coding System (HCPCS) 
codes to identify nusinersen and risdiplam claims.

 • Total paid amount was defined as the sum of insurer allowed 
and member payments without adjustment for rebates 
or coupons.

 • Quarterly per member per month (PMPM) cost was defined 
as total paid amount in a quarter divided by average monthly 
membership count in that quarter. PMPM was calculated for 
nusinersen and risdiplam and reported quarterly.

 • Queried integrated pharmacy and medical claims data 
from January 2018 through March 2021 to identify 
members with at least one claim for nusinersen or 
risdiplam per quarter. Utilization per 1,000,000 members 
was calculated for nusinersen and risdiplam and 
reported quarterly.  

Assessment 2: Utilizer Characteristics and  
Total Cost of Care

 • Identified commercially insured members with nusinersen 
and risdiplam pharmacy and/or medical claims from 
January 2018 through March 2021 using GPI and HCPCS 
codes.

 • Costs, claim counts and enrollment days were reported 
for the post period. Post period was the time from first 
nusinersen or risdiplam claim and continued until the 
member disenrolled from the health plan or until the 
end of the analysis period.

 • Age of the member was determined on the date of the 
index nusinersen or risdiplam claim.

 • Median total cost of care per utilizer per month was 
calculated based on the sum of all pharmacy and medical 
costs in the post period divided by the members’ continuous 
enrollment days in the post period and standardized to 30 
days. For members enrolled less than 30 days, enrollment 
days were changed to 30 days.

 • Median total drug cost per utilizer per month was  
calculated by taking the sum of all drug costs in the 
post period divided by the members’ continuous 
enrollment days in the post period and standardized to 
30 days. For members enrolled less than 30 days, enrollment 
days were changed to 30 days.

 • For nusinersen utilizers, all risdiplam costs were excluded. 
For risdiplam utilizers, all nusinersen costs were excluded.

 • Total drug cost as a percent of TCC was calculated by dividing 
drug costs by total cost of care.

 • Total claims in the post period were summed and reported 
as average claims per member with a minimum and 
maximum.

 • Total drug cost per claim was calculated by the sum of 
total drug cost divided by the number of claims in the 
post period.

 • Nusinersen administration costs were defined as any 
medical claim for an administration code on the same 
claim and same day as the nusinersen claim.

Assessment 3: Utilization and Spend Trend  
Stratified by Prior Authorization Criteria

 • Nusinersen PA criteria was defined as: 1. diagnosis of 
SMA type 1, 2, or 3; 2. two or more copies of the SMN2 
gene; 3. patient with type 1 or 2 SMA had onset of SMA 
at or before 21 months of age or with type 3 SMA had 
onset before 18 months of age; 4. no history of gene therapy; 
no concurrent use with other SMA drugs; 5. no contra-
indications; 6. prescriber is a specialist; 7. quantity is within 
FDA labeled dosing.

 • Risdiplam PA criteria was defined as: 1. diagnosis of SMA 
type 1, 2, or 3; 2. age is within FDA labeling; 3. prescriber is a 
specialist; 4. no history of gene therapy; 5. at least a 4-month 
washout if previous use of nusinersen; 6. no concurrent use 
with other SMA drugs; 7. no contraindications; 8. quantity is 
within FDA labeled dosing.

 • Members were grouped based on exposure to narrow or 
broad PA criteria, and utilization and spend is described 
for both groups and for both nusinersen and risdiplam 
from January 2018 through March 2021. 

 → Narrow PA criteria was defined as meeting standard 
PA criteria plus provider attestation plus submission of 
medical records for genetic testing and/or baseline motor 
function tests.

 → Broad PA criteria was defined as meeting standard 
PA criteria plus provider attestation. There was no 
requirement to submit medical records for genetic testing 
or motor function testing.

 • Members per 1,000,000 was calculated for nusinersen 
and risdiplam and reported for each group. 

 • Total paid amount was defined as the sum of insurer 
allowed and member payments without adjustment 
for rebates or coupons.

 • Per member per month (PMPM) cost was defined as total 
paid amount divided by average membership exposed 
to broad or narrow PA criteria. PMPM was calculated and 
reported for nusinersen and risdiplam based on exposure 
to PA criteria.

FIGURE 1
Total Paid Nusinersen (Spinraza®) and Risdiplam (Evrysdi®) Per Member Per Month (PMPM) 
Among 15 Million Commercially Insured Members, January 2018 through March 2021 

PMPM = per member per month. Total paid amount was defined as the sum of insurer allowed and member payments without adjustment for rebates or coupons.  
Quarterly PMPM was defined as total paid amount in a quarter divided by average monthly membership count in the quarter. 
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TABLE 2
Nusinersen (Spinraza®) and Risdiplam (Evrysdi®) Utilization and Spend by Prior Authorization (PA) Criteria Among 
15 Million Commercially Insured Members, January 2018 through March 2021

PMPM = per member per month. Narrow prior authorization (PA) criteria were defined as meeting standard PA criteria plus provider attestation plus submission of medical records for genetic testing and/or baseline motor function tests.  
Broad PA criteria was defined as meeting standard PA criteria plus provider attestation and no requirement to submit medical records for genetic testing or motor function testing.  
Total paid amount was defined as the sum of insurer allowed and member payments without adjustment for rebates or coupons.

CONCLUSIONS
 • Nusinersen PMPM spend peaked in 4Q2019. Considering 
the risdiplam 3Q2020 market availability, the combined 
PMPM spend of nusinersen and risdiplam has remained 
relatively stable since 3Q2018. Risdiplam PMPM was 
4-fold lower than nusinersen as of 1Q2021.

 • Drug costs are almost 80% of SMA total cost of care. 
According to ICER, nusinersen cost would need to be 
reduced to under $65,000 to meet a $150,000 quality 
adjusted life year, a more than 80% price reduction. 
Risdiplam was not evaluated; however, with similar 
efficacy reported, the cost would also likely need to be 
reduced. Risdiplam offers patients the option of oral over 
intrathecal administration. Additional time is needed to 
fully evaluate the differences in cost, safety and efficacy 
using real-world data.

 • Narrow PA criteria may be impacting nusinersen utilization 
and spend, with half as many nusinersen utilizers among 
members exposed to broad PA criteria. However, it does 
not appear to be impacting risdiplam utilization and 
spend, as of 1Q2021. Payers have a responsibility to use 
evidence in establishing prudent coverage limits. When 
PA is administered well, this policy tool can be important 
in protecting patients from the risks of care outside of 
established evidentiary boundaries. PA can advance the 
best interests of patients while also meeting the payer’s 
fiduciary and patient safety responsibility. 

 • Determining the impact of PA criteria can help inform 
  utilization and financial trends. Future research assessing 

PA programs to evaluate medical outcomes is needed.

LIMITATIONS
 • Administrative pharmacy and medical claims have the 
potential to be miscoded and include assumptions of 
members’ actual drug use and diagnoses.

 • The data used in this study was limited to a commercial 
population, and results are not generalizable to Medicare 
or Medicaid populations.

 • Risdiplam utilization and expenditure trends are limited 
to three quarters of data since its approval in 3Q2020.

 • Due to a three-year gap in time between the approvals of 
nusinersen and risdiplam, nusinersen members were eligible 
for a substantially longer assessment compared to risdiplam 
members.

 • The impact of onasemnogene abeparvovec-xioi (Zolgensma®) 
 spend and trend is not reported in this analysis.

 • Variations in utilization trends are impacted due to differences in 
the dosing intervals of nusinersen and risdiplam. However, we 
attempted to standardize costs by normalizing to monthly costs.

RESULTS
Assessment 1: Utilization, Spend and Trend Analysis

 • From January 2018 through March 2021, there were 1,241 
nusinersen claims among 213 utilizers and 257 risdiplam claims 
among 52 utilizers.

 • There were 3.1 nusinersen utilizers per 1,000,000 members 
in 1Q2018 and 5.1 utilizers per 1,000,000 members in 1Q2021. 
After 1Q2018, nusinersen utilizers remained relatively flat, 
with a maximum of 6.4 utilizers per 1,000,000 in 4Q2019.

 • There were 2.4 risdiplam utilizers per 1,000,000 members in 
4Q2020 and that increased 33% to 3.2 utilizers per 1,000,000 
members in 1Q2021. 

 • Nusinersen total paid PMPM was $0.18 in 1Q2018, $0.24 in 
2Q2018, and $0.29 in 3Q2018, remaining relatively stable, 
peaking at $0.34 in 4Q2019 and dropping to $0.26 in 1Q2021. 
(Figure 1)

 • Risdiplam total paid PMPM increased from $0.002 in 3Q2020, 
when risdiplam came to market, to $0.07 in 1Q2021. (Figure 1)

Assessment 2: Utilizer Characteristics and  
Total Cost of Care (Table 1)

 • From January 2018 through March 2021, there were 
213 nusinersen utilizers and 52 risdiplam utilizers. 

 • 30 of 52 (57.7%) risdiplam utilizers had previous 
nusinersen use.

 • Nusinersen utilizers were on average 6 years younger 
than risdiplam utilizers, 16.8 years compared to 22.2 years.

 • Median TCC per utilizer per month were similar for 
nusinersen and risdiplam utilizers, $43,330 and $40,759, 
respectively.

 • Median total drug cost per utilizer per month was 82% of 
the TCC for nusinersen ($35,505) and 76% for risdiplam 
($31,048).

 • Average number of claims per utilizer in the post period was 6.6 
for nusinersen and 5.1 for risdiplam.

Assessment 3: Utilization and Spend Trend  
Stratified by Prior Authorization Criteria (Table 2)

 • Nusinersen utilization rate was 23 per 1,000,000 members 
among the broad PA exposed group compared to 13 per 
1,000,000 members among the narrow PA exposed group, 
a 1.8 times per 1,000,000 lower utilization rate in the narrow PA 
group.

 • Nusinersen total paid PMPM was 2.1 times higher in the broad 
PA group compared to the narrow PA group, $0.55 vs. $0.26. 

 • Risdiplam utilization per 1,000,000 was 3 in the broad PA group 
compared to 4 in the narrow PA group. 

 • Risdiplam total paid PMPM in the broad and narrow PA groups 
was $0.01.

TABLE 1
Nusinersen (Spinraza®) and Risdiplam (Evrysdi®) Utilizer Characteristics and Spend Following the First Pharmacy or 
Medical Claim Among 15 Million Commercially Insured Members, January 2018 through March 2021 

* < 1% of nusinersen total paid amount is administration costs.
† Nusinersen maintenance dosing is every 4 months while risdiplam is daily dosing; therefore, expect 3 nusinersen claims per year and 12 risdiplam claims per year. 
‡  The 6.6 average nusinersen claims per member represents approximately an average of 26 months nusinersen therapy per member analyzed, while the 5.1 average risdiplam claims per member represents an average of 5 months risdiplam therapy per member.
Based on pharmacy and medical claims queried from January 2018 through March 2021, there were 30 risdiplam utilizers with prior nusinersen therapy. The nusinersen cost is excluded from risdiplam total cost of care.

Variable Nusinersen Utilizers (n = 213) Risdiplam Utilizers (n = 52)
Average age in years (min/max) 16.8 (0–63) 22.2 (2–59)
Median total cost of care per utilizer per month $43,330 $40,759
Median total drug cost per utilizer per month $35,505* $31,048
Total drug cost as a percent of total cost of care 81.9% 76.2%
Average claims per member (min/max) 6.6 (1–21)†‡ 5.1 (1–9)†‡

Average total drug cost per claim $125,952 $23,168
Average length of post index enrollment in days 650 (median 639) 113 (median 125)

Variable Nusinersen Risdiplam
Prior authorization criteria Broad Narrow Broad Narrow
Members 23 190 42 11
Members per 1,000,000 23 13 3 4
Total paid amount $21,780,610 $148,750,051 $4,348,680 $1,604,530 
Membership 1,007,210 14,721,569 12,773,610 2,955,168
Total paid PMPM $0.55 $0.26 $0.01 $0.01 
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