
 
 
TARGET AUDIENCE 
This educational initiative is targeted to neurologists, neuromuscular specialists, physical therapists, nurses, nurse practitioners, physician assistants, 
and adult SMA patients and caregivers. 
 
LEARNING OBJECTIVES 
• Examine the genetic etiology, pathophysiology, and clinical phenotypes of spinal muscular atrophy (SMA) in adult patients.  
• Evaluate unique clinical challenges faced by adults with SMA, emphasizing key distinctions from pediatric SMA.  
• Appraise completed, ongoing, and planned clinical trial data for novel SMA disease-modifying therapies (DMTs) in adult patients, with a 

focus on FDA-approved agents.  
• Identify how adaptive SMA therapeutic strategies incorporating novel DMTs can fulfill unmet needs and optimize outcomes in adult patients. 
• Use real-world patient cases to design evidence-supported treatment plans for adults with SMA, highlighting the critical importance of patient 

engagement and shared decision making. 
 

AGENDA  
5 min       Welcome and Introductions/Pre-test 
15 min     Characterizing SMA in Adults: Pathophysiology, Phenotype, and Patient Challenges 
15 min     Where DMT Meets SMA: Exploring the Evidentiary Base and Clinical Impact of Disease-modifying Therapeutics for Adults 
15 min  Power to the Patient: Practical Pearls for Employing Patient-centered Care and Novel Therapies in SMA 
10 min     Conversations with the Experts/Audience /Q&A/Post-test 
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This application-based activity is approved for 1.0 contact hour (0.10 CEUs) of continuing pharmacy education credit (JA0007101-0000-22-
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This activity is designated for 1.0 contact hour.  
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In support of improving patient care, Creative Educational Concepts is jointly accredited by the Accreditation 
Council for Continuing Medical Education (ACCME), the Accreditation Council for Pharmacy Education 
(ACPE), and the American Nurses Credentialing Center (ANCC), to provide continuing education for the 
healthcare team 
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• This slide deck in its original and unaltered format is for educational purposes and is current as of the date
of this presentation. All materials contained herein reflect the views of the faculty and not those of
Creative Educational Concepts, LLC, or the commercial supporter(s).

• Participants have an implied responsibility to use the newly acquired information to enhance patient
outcomes and their own professional development. The information presented in this activity is not
meant to serve as a guideline for specific patient management.

• Any procedures, medications, or other courses of diagnosis or treatment discussed or suggested in this
activity should not be used by clinicians without evaluation of their patient’s conditions and possible
contraindications on dangers in use, review of any applicable manufacturer’s product information, and
comparison with recommendations of other authorities.

• Usage rights. This slide deck is provided for educational purposes and individual slides may be used for
personal, non-commercial presentations only if the content and references remain unchanged. No part of
this slide deck may be published or distributed in print or electronic format without prior written
permission from Creative Educational Concepts, LLC. Additional terms and conditions may apply.
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Characterizing SMA in Adults

Pathophysiology, Phenotype, and Patient Challenges

Spinal muscular atrophy (SMA) is a group of genetic disorders.

The most common SMA (over 95% of cases) is an autosomal recessive disorder 
from deletion or mutation of the survival of motor neuron (SMN1) gene.

SMA is characterized by loss of spinal α-motor neurons, resulting in progressive 
denervation of muscles and leading to muscle weakness and atrophy. 

The severity and natural history of SMA is complex and variable. 

Pathophysiology

Kolb SJ, Kissel JT. Neurol Clin. 2015. 
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• Traditionally was classified into 3 types, but now classified as
types 0–4 based on age of onset and clinical course

Clinical Classification of SMA

Kolb SJ, Kissel JT. Neurol Clin. 2015. 

Type Age of Onset
Requires Respiratory 

Support at Birth
Able to Sit Able to Stand Able to Walk

Life 
Expectancy

0 Prenatal Yes No No No <6 months

1 < 6 months No No No No <2 years

2 6–18 months No Yes No No 10–40 years

3 >18 months No Yes Yes Assisted Adult

4 >5 years No Yes Yes Yes Adult

• Globally, SMA prevalence is estimated to be around 1 to 2
individuals in 100,000, with an incidence rate of about 1 in 10,000
live births.

• SMA type 1 is the most common type, accounting for ~60% of
cases.

Prevalence of SMA

Verhaart IEC, et al. Orphanet J Rare Dis. 2017; Butchenbatch ME, et al. Front Mol Biosci. 2016.
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• Adult SMA collectively encompasses both type 4 adult onset and
those who develop SMA symptoms in childhood and survive
beyond 18 years of age.

• An estimated 25% of patients with spinal muscular atrophy (SMA)
are adults (>18 years of age); however, most therapies, disease
management strategies, and related healthcare policies focus
primarily on pediatric populations.

Adult SMA

Butchbach ME. Front Mol Biosci. 2016; Verhaart IEC, et al. J Neurol. 2017; Walter MC, et al. J Neuromuscul Dis. 2021. 

Multidisciplinary Approach

Mercuri E, et al. Neuromuscul Disord. 2018; Mongiovi P, et al. Neurology. 2018; LaMarca NH, et al. J Child Neurol. 2013; Darba J, Marsa A. BMJ Open. 2019. 

Clinical Issues That Can Be More 
Prevalent in Adults with SMA

• Fatigue

• Kidney stones

• Osteoporosis

• Acidosis

• Hypertension

• Weight management

• Sexual and reproductive health

• Hormonal issues

18

19



“The Voice of the Patient,” hosted by Cure SMA, cited mental health disorders as a key 
theme affecting SMA patients and their caregivers.

In a survey, 105 adults with SMA reported having experienced anxiety (79%), depression 
(61%), and social isolation (63.8%) as a result of coping with SMA and SMA symptoms.

In one customized questionnaire of 99 adults with SMA, 80% reported impaired body 
image due to the disease. 

Psychosocial Support for Adult SMA 

Wan HWY, et al. Orphanet J Rare Dis. 2020; 

https://www.curesma.org/wp-content/uploads/2018/01/SMA-VoP-for-publication-1-22-2018.pdf; Rouault F, et al. Neuromuscul Disord. 2017.

Challenges for Adult SMA Patients

Wan HWY, et al. Orphanet J Rare Dis. 2020. 

Transitioning from pediatric to adult care

Finding specialists and clinics for adults

Finding financial assistance for equipment

Perceived lack of support from society

Reliance on family and friends for support 
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Where DMT Meets SMA
Exploring the Evidentiary Base and Clinical Impact 

of Disease-modifying Therapeutics for Adults

• 1967—Three traditional types of SMA classified

• 1995—Survival motor neuron (SMN) genes discovered

• 2015–2021—Gene therapy and small molecule clinical trials

• 2016—Food and Drug Administration (FDA) approves nusinersen
for all SMA types and all ages

• 2019—FDA approves gene replacement therapy (onasemnogene
abeparvovec-xioi) for SMA in children under 2 years of age

• 2020—FDA approves risdiplam for SMA patients older than 2
months

SMA Timeline

Kolb SJ, Kissel JT. Neurol Clin. 2015; FDA Prescribing Information.
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Nusinersen is survival motor neuron-2 (SMN2)–directed antisense oligonucleotide for 
pediatric and adult patients.

It is administered intrathecally; treatment is initiated with 4 loading doses, followed 
by a maintenance dose every 4 months. Warnings and precautions include 
thrombocytopenia, coagulation abnormalities, and renal toxicity.

The ENDEAR trial showed efficacy of nusinersen in infants, and the CHERISH trial 
showed efficacy in children aged 2–12 with SMA.

Nusinersen

FDA Prescribing Information; Finkel RS, et al. N Engl J Med. 2017; Mercuri E, et al. N Engl J Med. 2018. 

• Independent prospective observational cohort study looked at patients with SMA aged 16–65

• 173 patients screened, 139 were eligible for data analysis

• Primary endpoint was change from baseline motor function as measured by Hammersmith Functional
Motor Scale–Expanded (HFMSE) at 6, 10, and 14 months

• Secondary endpoints were improved mean upper-limb function as measured by Revised Upper Limb Module 
(RULM) and walking distance as measured by 6-minute walk test (6WMT) compared to baseline

• Clinically meaning improvements in motor function were seen in this real-world cohort

Nusinersen in Adult SMA

Hagenacker T, et al. Lancet Neurol. 2020.
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• Independent, retrospective observational cohort study looked at
116 patients aged 18–72 with later-onset SMA types 2 and 3

Nusinersen in Adult SMA

Maggi L, et al. J Neurol Neurosurg Psychiatry. 2020.

Risdiplam is a survival of motor neuron 2 (SMN2) splicing modifier for treatment 
of SMA in patients 2 months of age or older.

It is an oral solution administered once daily by mouth.

The most common side effects seen are fever, diarrhea, and rash.

FIREFISH is an open-label study that showed efficacy of risdiplam in infants 2–7 
months of age.

Risdiplam

FDA Prescribing Information; Darras BT, et al. N Engl J Med. 2021. 

26

27



Part 1

• Exploratory dose-finding study in 51 individuals
with ambulant or non-ambulant type 2 or 3
SMA

• Enrolled individuals aged 2–25 years of age

• Determined the dose used in part 2 of study

Part 2

• Multicenter, phase 3, double-blind,
randomized, placebo-controlled trial

• Primary endpoint of change from baseline in
motor function as measured by Motor Function
Measure 32 (MFM-32)

• Secondary endpoints include marked
improvement in MFM-32, change from
baseline in RULM, HFMSE, forced vital capacity
(FVC), Spinal Muscular Atrophy Independence
Scale (SMAIS), and proportion of patients rated
as “Improved” on Clinical Global Impression of
Change (CGI-C)

SUNFISH

Mercuri E, et al. Lancet Neurol. 2022.

• Patients taking risdiplam had an average score 
increase of 1.36 on the MFM-32 compared to those 
not taking risdiplam, who showed an average 
decrease score of 0.19 points

• Patients taking risdiplam had an average score 
increase by 1.61 as measured by the Revised Upper
Limb Module (RULM) compared to those not taking 
risdiplam, who showed an average increase score of
0.02 points

• Risdiplam also improved independence in activities 
of daily living (ADLs), such as brushing teeth, using 
the novel SMA Independence Scale (SMAIS)

SUNFISH Part 2

Age Group Risdiplam group 
(n=120)

Placebo group 
(n=60)

2–5 years 37 (31%) 18 (30%)

6–11 years 39 (33%) 18 (30%)

12–17 years 30 (25%) 16 (27%)

18–25 years 14 (12%) 8 (13%)

This is the first treatment to have positive 
pivotal placebo-controlled data in a broad 
population of patients with SMA.

Mercuri E, et al. Lancet Neurol. 2022.
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SHINE is a study following infants who received 
(and continue to receive) nusinersen as they age. 

Expected completion is 2023. 

JEWELFISH is an ongoing, exploratory, non-
comparative, open-label study looking at the safety 
of risdiplam in 174 patients aged 1–60 years who 

have been previously treated with other SMA 
medications. Results are expected in 2024.

Future Studies

ClinicalTrials.gov. Identifiers: NCT02594124, NCT03032172. 

Power to the Patient
Practical Pearls for Employing Patient-centered Care 

and Novel Therapies in SMA

30

31



• “At this point I don’t know any different, but it’s the fact that you always have
to rely on someone that starts to become overwhelming.”

• “There is an awful lot of planning that has to go into getting around a huge
campus like where I go to school. I worry all the time about stupid things like
whether or not my chair lift in my car will work, whether it will snow outside by
building and I will slip on the ice, what happens if I fall in the shower, will my
smart drive be charged to get me through the day.”

• “Because of my lack of energy, I could not handle being a full-time student.”

• “I am not able to do many activities. It affects my social life and my love life (by
that I mean I don’t have one).”

• “People have a hard time understanding me.”

Words from Adults with SMA

Mazzella A, et al. Orphanet J Rare Dis. 2021. 

• “Many adults and teens speak to me as though I’m much younger or will
talk to the person I’m with acting as though I’m not really there.”

• “I feel like people judge me just by seeing the wheelchair. People treat me
like I’m a baby or mentally disabled or too innocent, and I’m none of those
things!”

• “It makes me sad when people stare at me. I know they’re probably just
‘curious,’ but still, it makes me upset.”

• “I was just diagnosed with depression and anxiety, mostly from the
constant worrying about my life and having SMA. I think that in some cases
having SMA makes me want to work harder and prove others wrong, but at
the same time there are a lot of days where I just want to give up and say
what's the point.”

Words from Adults with SMA

Mazzella A, et al. Orphanet J Rare Dis. 2021. 
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With the recent 
approval of three 

DMTs, the phenotypic 
presentation and 

prevalence of SMA in 
adult patients is 

expected to change. 

There are many 
uncertainties regarding 

best clinical practice, 
treatment response, 

and long-term 
outcomes for adults 

with SMA.

Healthcare providers 
involved in the 

treatment of adult SMA 
patients should be 
more cognizant of 
these issues and 

engage with patients to 
improve their care and 
treatment outcomes on 
a patient-centric basis.

While standards of care 
(SOC) do exist, they are 

generally geared 
toward pediatric 
patients and may 

overlook some or many 
of these adult 

considerations. 

A Changing Landscape

Sporer SM, Smith BG. J Pediatr Orthop. 2003; Mazzella A, et al. Orphanet J Rare Dis. 2021. 

• A group of clinical SMA leaders recently published a call to action
to improve care and empower adults living with SMA

• It is important to emphasize a patient-centered approach to
treating adults with SMA, recommending therapies that are
specific to that patient’s symptoms and lifestyle

Aspirations

Walter MC, et al. J Neuromuscul Dis. 2021; Farrar MA, et al. BMJ Open. 2018.

Provide age-appropriate and 
comprehensive care that 

delivers the most 
meaningful health outcomes 

and QoL for adults living 
with SMA

Establish more integrated 
pathways that enable adults 
living with SMA to optimally 
manage their multifaceted 

healthcare needs

Strengthen social and 
financial support systems 

that empower adults living 
with SMA and their 

caregivers to fulfill their 
personal goals
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Provide Age-appropriate and Comprehensive Care That Delivers the Most Meaningful 
Health Outcomes and QoL for Adults Living with SMA

• Conducting more longitudinal studies in the treatment era that enable better prediction of the
multifaceted challenges faced by adults and clinical/real-world studies that can evaluate benefits of
supportive care (e.g., exercise, rehabilitation)

• Evolving assessment frameworks to better reflect adult (and disease) circumstances (e.g., age-
appropriate tests according to disease severity), to be more sensitive to clinical outcomes most
meaningful to adults (e.g., mobility, pain, mental health) and to align with patient-reported quality
of life outcomes (e.g., autonomy, well-being)

• Capacity-building through education, training, and sharing of best practices and facility adaptation
to ensure adults receive appropriate care

• Establishing more favorable policies that improve access to innovative medicines that are based on
this evidence and the value for adults

Call to Action

Walter MC, et al. J Neuromuscul Dis. 2021. 

Establish More Integrated Pathways That Enable Adults Living with SMA to 
Optimally Manage Their Multifaceted Healthcare Needs

• Advocating for policies that lead to more coordinated approaches to care (e.g.,
through single-site clinics, dedicated care managers as points of contact)

• Integrating best practices and dedicated processes (e.g., formal transitional
care clinics, communication pathways between pediatric and adult specialists,
national network of specialists) that facilitate the transition to adult care and
knowledge transfer

• Integrating value-adding digital tools that allow patients to (re-)engage and/or
(re-)integrate into the health system

Call to Action

Walter MC, et al. J Neuromuscul Dis. 2021. 
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Strengthen Social and Financial Support Systems That Empower Adults Living with SMA
and Their Caregivers to Fulfill Their Personal Goals

• Enhancing social services that are easily navigated and accessed by adults and accessibility
policies that can impact the lives of those with SMA (and others with disabilities)

• Promoting patient-driven community networks to share knowledge and best practices, discuss
experiences, empower the patient and caregiver voice, and provide support for adults living
with SMA via online portals and books/pamphlets on pressing topics (e.g., raising children,
sexual health)

• Assessing the socioeconomic implications of SMA on caregivers to provide an evidence-
informed proposal for decision makers around funding and support

• Evaluating financial support structures that account for the patient and community voice, and
identifying evidence-based options that are positioned to empower adults living with SMA
and their caregivers to accomplish their personal goals

Call to Action

Walter MC, et al. J Neuromuscul Dis. 2021. 

• Cure SMA

• Muscular Dystrophy Association

• SMA My Way

• National Organization for Rare Disorders (NORD)

• SMA News Today

Resources 
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Conversations with the Experts

GR is a 20-year-old female who was diagnosed with SMA at 
12 months of age. She is fully confined to her power 
wheelchair. She recently moved to the area with her parents 
and is establishing care with you as her healthcare provider. 

How would you classify GR’s adult SMA?

A. Type 1

B. Type 2

C. Type 3

D. Type 4

Case of GR
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• Traditionally was classified into 3 types, but now classified as
types 0–4 based on age of onset and clinical course

Clinical Classification of SMA

Kolb SJ, Kissel JT. Neurol Clin. 2015. 

Type Age of Onset
Requires Respiratory 

Support at Birth
Able to Sit Able to Stand Able to Walk

Life 
Expectancy

0 Prenatal Yes No No No <6 months

1 < 6 months No No No No <2 years

2 6–18 months No Yes No No 10–40 years

3 >18 months No Yes Yes Assisted Adult

4 >5 years No Yes Yes Yes Adult

GR reports that prior to moving she received the majority of her care 
from her pediatric neurologist. She does some mobility exercises on her 
own that she found on the internet, and she has a history of recurrent 
respiratory infections. She also reports she recently created a dating 
profile and is excited to meet some new people in the area.

Which referrals would be most appropriate for GR?

A. Physical therapy

B. Pulmonary

C. Sexual and reproductive health

D. All the above

Case of GR
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Multidisciplinary Approach

Mercuri E, et al. Neuromuscul Disord. 2018; Mongiovi P, et al. Neurology. 2018; LaMarca NH, et al. J Child Neurol. 2013; Darba J, Marsa A. BMJ Open. 2019. 

Clinical Issues That Can Be More 
Prevalent in Adults with SMA

• Fatigue

• Kidney stones

• Osteoporosis

• Acidosis

• Hypertension

• Weight management

• Sexual and reproductive health

• Hormonal issues

GR is currently being treated with nusinersen for her SMA. She 
reports she has been on it for several years and has noticed her 
muscle weakness has been progressing recently. She also reports 
severe anxiety leading up to each intrathecal administration of the 
drug. 

Which of the following is most appropriate to recommend? 

A. Switch nusinersen to risdiplam

B. Switch nusinersen to onasemnogene abeparvovec-xioi

C. Add risdiplam to the nusinersen

D. No changes needed at this time

Case of GR
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• Patients taking risdiplam had an average score 
increase of 1.36 on the MFM-32 compared to those 
not taking risdiplam, who showed an average 
decrease score of 0.19 points

• Patients taking risdiplam had an average score 
increase by 1.61 as measured by the Revised Upper
Limb Module (RULM) compared to those not taking 
risdiplam, who showed an average increase score of
0.02 points

• Risdiplam also improved independence in activities 
of daily living (ADLs), such as brushing teeth, using 
the novel SMA Independence Scale (SMAIS)

SUNFISH Part 2

Age Group Risdiplam group 
(n=120)

Placebo group 
(n=60)

2–5 years 37 (31%) 18 (30%)

6–11 years 39 (33%) 18 (30%)

12–17 years 30 (25%) 16 (27%)

18–25 years 14 (12%) 8 (13%)

This is the first treatment to have positive 
pivotal placebo-controlled data in a broad 
population of patients with SMA.

Mercuri E, et al. Lancet Neurol. 2022.

GR’s parents are worried about her physical and mental health as GR ages. They want 
to support her in any way that they can. 

Which of the following is the most appropriate response?

A. There are very few uncertainties regarding best clinical practice, treatment
response, and long-term outcomes for adults with SMA; there is an abundance
of data in this patient population.

B. The standards of care (SOC) for SMA are geared toward adult patients and are
an informative resource for caregivers and healthcare professionals.

C. Some helpful resources include Cure SMA, the Muscular Dystrophy
Association, and the National Organization for Rare Disorders (NORD)

D. It is not important to emphasize a patient-centered approach to treating adults
with SMA; continued care through pediatric providers is recommended.

Case of GR
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• Cure SMA

• Muscular Dystrophy Association

• SMA My Way

• National Organization for Rare Disorders (NORD)

• SMA News Today

Resources 
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https://www.curesma.org/
https://www.mda.org/disease/spinal-muscular-atrophy
https://www.smamyway.com/
https://rarediseases.org/
https://smanewstoday.com/
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