167

Journal of Neuromuscular Diseases 5 (2018) 167–176
DOI 10.3233/JND-170292
IOS Press

Research Report

An overview of the Cure SMA
membership database: Highlights of key
demographic and clinical characteristics
of SMA members
Lisa Beltera,∗ , Suzanne F. Cookb , Thomas O. Crawfordc , Jill Jareckia , Cynthia C. Jonesd ,
John T. Kissele , Mary Schrotha,f and Kenneth Hobbya
a Cure

SMA, Elk Grove Village, IL, USA
Associates LLC, Chapel Hill, NC, USA
c Johns Hopkins Hospital, Baltimore, MD, USA
d Biogen, Cambridge, MA, USA
e The Ohio State University, Columbus, OH, USA
f University of Wisconsin, Madison, WI, USA
b Epidemiology

Abstract.
Background: The Cure SMA database is one of the largest patient reported databases for people affected with SMA.
Objective: The purpose of this study was to examine a subset of affected SMA persons with types I, II, and III from a patient
reported database.
Methods: Individuals with SMA were selected from the database using a date of first contact to Cure SMA between 2010
and 2016. Data analyzed included age at diagnosis, number of weeks from SMA diagnosis to contacting Cure SMA, and
geographic distribution of individuals.
Results: A total of 1,966 individuals with SMA were included in the analysis. Of these individuals, 51.9% had type I, 32.3%
had type II, and 15.8% had type III. The average age of diagnosis for type I patients was 5.2 months, 22.1 months for type
II, and 97.8 months for type III. From published incidence, about 59.0% of affected individuals in the US are registered in
the Cure SMA database.
Conclusions: The Cure SMA database is a unique and robust source of patient reported data that informs on the burden of
illness and supports the development of new therapeutic modalities.
Keywords: Spinal muscular atrophy, birth prevalence, survival, patient reported data, patient registries, nusinersen
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Non-invasive mechanical ventilation
Pediatric Quality of Life Inventory
Recommended Uniform Screening Panel

∗ Correspondence to: Lisa Belter, 925 Busse Road, Elk Grove
Village, IL, 60007, USA. Tel.: +1 847 709 6344; E-mail: lisa@
curesma.org.

SMA
Spinal Muscular Atrophy
SMARD Spinal Muscular Atrophy with Respiratory
Distress
INTRODUCTION
Spinal muscular atrophy (SMA) is an autosomal
recessive disorder caused by homozygous mutations
of the Survival Motor Neuron 1 gene (SMN1) [1] that
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affects approximately 1 in 11,000 live births. SMA
is characterized by dysfunction and then loss of the
alpha motor neurons in the spinal cord, causing progressive muscular weakness and atrophy [2]. There is
a wide range of clinical severity in SMA, and the key
determinant of disease phenotype is the copy number of SMN2, a low-functioning paralogue of SMN1
[1, 3]. With the recent approval of a therapy that
enhances SMN expression from the SMN2 gene and
the expectation of widespread early treatment with
the adoption of newborn screening protocols, there
is reason to expect substantial improvement in the
debility in SMA. Key to understanding the impact of
this therapy and others to come in future is enumeration of the prevalence, mortality, morbidity, and the
present diagnostic journey.
The broad spectrum of SMA manifestation has
classically been segregated into subtypes defined by
age of onset and maximum motor function [2, 4].
Those with type I SMA, constituting approximately
60% of SMA births, are those identified as evidencing signs of weakness within the first six months of
life [2, 4–6] and who never achieve the ability to sit
independently. Those defined as having SMA type
II account for approximately 30% of SMA births,
and manifest weakness by 18 months of age [2, 4, 5]
along with the inability to sit, but not walk independently. Another 10% of SMA cases are classified as
SMA type III [5], with symptoms appearing after 18
months of age [2, 4]. SMA type III can be further
divided into type IIIa and type IIIb depending on
whether a child was diagnosed before or after the
age of three, respectively [7]. Some clinicians also
break out a SMA type IV group by adult onset and
only mild motor impairment [2, 4]. Infants with SMA
type I usually require both ventilatory and feeding
support, with the eventual use of permanent ventilation or death prior to the age of two years [8, 9]. Those
with type II often later develop swallowing problems,
impaired breathing particularly during sleep or with
respiratory illnesses, and scoliosis [2, 4, 7, 10, 11].
Survival of individuals with SMA type II has been
documented to be common into the third decade of
life [12]. Patients with SMA type III are initially able
to walk, but most lose this ability by the age of 40
[7, 11]. Natural history studies have indicated that
type III patients have a normal lifespan [7, 11].
Patients with type IV are able to walk in adult
years [13].
There are very few published studies of populations addressing the prevalence of SMA. Instead,
most of what is known about the SMA population is

inferred from small European populations [6] or from
small numbers of patients in natural history studies
in an academic clinical setting. While this type of
data provides longitudinal-medical data about SMA
patients seen at the most experienced care centers, it
likely does not represent the SMA population as a
whole.
The Cure SMA database constitutes one of the
largest patient-reported data repositories on SMA
patients worldwide. The database was launched in
1996, and since then, an average of 27 newly diagnosed individuals have been contacting Cure SMA
each month to provide patient reported data. As of
December 31, 2016 there were 6,583 individuals with
SMA and their 15,210 family members in the Cure
SMA database. Patient reported data captures real
world patient experiences, represents a broader spectrum of patients than those being followed at major
medical centers, and minimizes certain elements of
ascertainment bias that arise from generalizations
about those able to enroll in long-term natural history studies. Here we report an analysis of the current
database, including, the demographic profile of each
SMA type, time to contact Cure SMA post-diagnosis,
and survival time. This report provides robust baseline data on the SMA population before outcomes
change with the widespread use of new therapies.
METHODS
Patients
Self-identified individuals with SMA were identified from the database extending back from
December 31, 2016 to January 1, 2010, the date
when Cure SMA first recorded the date of first contact amongst its membership. All patient information
sent to the Cure SMA database was automatically
assigned a computer-generated household ID number
and a personal contact ID number. Only de-identified
information was used for data analysis. This study
qualified as exempt research by Johns Hopkins Institutional Review Board (IRB00139963).
Aggregated data from the membership of affected
individuals included personal contact ID number,
birthdate, gender, deceased date, date of first contact
to Cure SMA, type of SMA, and diagnosis date.
Statistical analysis
Descriptive statistics were used to report data pertaining to gender, age, age at diagnosis, time from
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diagnosis to contacting Cure SMA, and state of
residence for those individuals. To summarize the
average age at diagnosis by clinical characteristics,
those with a diagnosis made at less than 1 week
of age were removed from analysis; these babies
were likely diagnosed in utero or by means of presymptomatic screening. To show the community’s
engagement in the SMA community and the possible time to information on trials and other research
studies, the average number of weeks between an
individual receiving an SMA diagnosis and contacting Cure SMA was calculated. To estimate the
median age of death, the Kaplan-Meier survival function was used. Survival time was calculated in days
from birthdate to the date of death. The data solely
represented time to death, and was not a combined
endpoint that also included the time of tracheostomy
or non-invasive mechanical ventilation (NIV) more
than 16 hours per day. For survivors, survival time was
right-censored at the date of the most recent team registration date or date of first contact if the individual
did not have a team registration date. About 16% of
the Cure SMA members had a team registration date,
which is the date an individual registered to participate in a fundraising event. Individuals with missing
data fields were excluded from an analysis where the
field was required.
Geography of self-identiﬁed SMA cases
Self-identified individuals were compared to the
expected birth prevalence rates by each state. The
expected birth prevalence rates of SMA (all types)
were calculated by multiplying the published incidence rate of 1 in 11,000 live births to the number
of live births recorded by the CDC, National Vital
Statistics for US births from 2010–2015 [14]. These
rates were then compared to the self-identified cases
the Cure SMA database had registered for each state
of residence. The normality of the data was tested
with both a histogram and regression modeling. A
standardized incidence ratio (SIR) was calculated for
each state by dividing the total self-identified cases
registered by the expected number of new cases. An
SIR of 100 indicated that the number of self-identified
cases registered was equal to the number of new SMA
cases expected. An SIR greater than 100 indicated
that more SMA cases were registered than expected
and an SIR less than 100 indicated that fewer SMA
cases were registered than expected [15]. Poisson
confidence intervals for the SIR were calculated using
standard methods [16].
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Data management and statistical analysis were performed by the research department at Cure SMA. All
calculations were made using Stata/IC 14.1 software.
RESULTS
As of December 31, 2016, the Cure SMA database
contained 6,583 individuals with SMA. For this
report, self-identified individuals with SMA were
identified from the database with a date of first contact to Cure SMA between January 1, 2010 and
December 31, 2016. Of the 2,216 individuals that
were identified in this time period, 250 individuals
were excluded due to having distal SMA (n = 7),
SMA with respiratory distress (SMARD) (n = 19),
Kennedy’s (n = 2) (distal, SMARD, and Kennedy’s
are rare conditions caused by a different gene mutation other than SMA) [17–19], type IV SMA (n = 90),
and unreported subtype of SMA (n = 132). Individuals with type IV were not included in this analysis
because these individuals represent a very rare subset and only 58.8% of individuals with type IV have
indicated to Cure SMA that they have a confirmed
diagnosis through a genetic test. The final dataset
used for this analysis included 1,966 individuals.
Of these individuals, 51.9% had type I, 32.3% had
type II, and 15.8% had type III. The percentages of
type IIIa and type IIIb were not calculated in this
analysis.
Demographics
The average age of living individuals at first contact with Cure SMA was 7.0 months for type I, 3.4
years for type II and 11.5 years for type III. Males
and females were represented equally, and there was
not a statistically significant difference between gender and type of SMA. A total of 70 individuals
(52 individuals for type I, 24 individuals for type
II, and 4 individuals for type III) were diagnosed
pre-symptomatically. For the individuals that were
diagnosed symptomatically, the average age of diagnosis for type I was 5.2 months, 22.1 months for type
II, and 97.8 months for type III. The median time in
weeks for families to reach out to Cure SMA for the
first time after a diagnosis was 2 weeks and the average time was 14.4 weeks for type I. The median time
was 3 weeks with an average time of 61.3 weeks for
type II. For SMA type III, it was 3 weeks and 155.6
respectively. The large disparity between the median
and mean exists because of 74 outliers (38 for type I,
33 for type II, and 3 for type III). After removing these
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outlying observations for time to contact Cure SMA
following a diagnosis, the average time (in weeks)
was 5.3 for type I, 24.1 for type II, and 157.4 for
type III. The majority of patients identified California, Texas, Illinois, and Florida as their current states
of residence. Outside of the United States, there were
affected individuals from 75 other countries. Tables 1
and 2 summarize these results.
Survival
Of the individuals included in the final dataset, 441
individuals were deceased. The majority of deceased
individuals (96.1%) had type I, followed by type II
(3.6%) and type III (0.2%). The respective mean and
median age at death was 10.4 and 7.0 months for type
I and 87.2 and 27.0 months for type II. The mean and
median age of death for type III was not calculated
due to limited data. Individuals without a birthdate
(9.6% and 12.3% of individuals with type I and
type II, respectively) were excluded from the survival
analysis. The Kaplan-Meier estimate for the median
survival of individuals with type I was 13.6 months,
and the median survival of individuals with type II
was 59.9 years. Figure 1 shows these results. In a
separate analysis in individuals with type I who came
into the Cure SMA database prior to 2010 (n = 1,534),
the median survival of individuals was 7.8 months
which was a statistically significant (p < 0.0001)

shorter survival than the data presented here. Figure 1
also shows the survival curve of this earlier cohort.
Geographic distribution of self-identiﬁed SMA
cases
Using the birth prevalence of 1 in 11,000 live births
[20], and the US birth rate [14], 2,158 individuals
would be expected to be born with SMA in the US
between 2010 and 2015. The Cure SMA database
had records on 1,280 individuals with SMA from this
time period. The SIR for the total registered individuals and estimated individuals with SMA was 58.87,
or almost 60% full enrollment if the calculated birth
incidence is correct. States with fewer than 5 registered cases were aggregated into one observation
to maintain anonymity. New Hampshire had more
SMA cases registered in the Cure SMA database
than expected, Minnesota and Connecticut were the
only two states that had the expected number of SMA
cases registered; all other states had less than the predicted number of SMA cases. Oregon, New York,
California, and Nevada, ranked the lowest; i.e. had far
fewer SMA cases registered than expected. Table 3
summarizes these results. An additional analysis was
completed to determine whether the SIR for the total
registered individuals and estimated individuals with
SMA was influenced by race-specific birth prevalence rates, but this analysis did not account for any
change in the SIR [20].

Table 1
Demographics

Gender, n (%)
Male
Female
Unknown
Current Age† , n (%)
Less than 5 years old
6–10 years old
11–15 years old
16–20 years old
21–29 years old
30–39 years old
40–49 years old
50–59 years old
Greater than 60 years old
Deceased, n (%)
Age at diagnosis (in months),
mean (sd)*
Time from diagnosis to contacting
Cure SMA (in weeks),
mean (sd)†
† Removed

All

Type I
n = 1,021

Type II
n = 635

Type III
n = 310

966
934
66

497 (51.5%)
492 (52.7%)
33 (50.7%)

315 (32.6%)
298 (31.9%)
22 (33.3%)

154 (15.9%)
144 (15.4%)
12 (18.2%)

754
417
61
45
50
17
13
6
5
441
25.5 (58.2)

433 (57.4%)
99 (23.7%)
3 (4.4%)
3 (6.7%)
3 (6.0%)
1 (5.9%)
1 (7.7%)
0
0
424 (96.2%)
5.2 (6.4)

267 (35.4%)
218 (52.3%)
23 (40.6%)
14 (31.1%)
15 (30.0%)
10 (58.8%)
0
0
0
16 (3.6%)
22.1 (28.6)

54 (7.2%)
100 (24.0%)
35 (57.4%)
28 (62.2%)
32 (64.0%)
6 (35.3%)
12 (92.3%)
6 (100.0%)
5 (100.0%)
1 (0.2%)
97.8 (111.9)

51.2 (236.3)

14.4 (100.8)

61.3 (224.7)

p-value
0.958

<0.001

155.6 (453.1)

<0.001
<0.001
<0.001

those that are deceased at time of analysis. *Removed those that were diagnosed pre-symptomatically
(less than 1 week of age).
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Table 2
State of Residence
All

Type I
n = 806

Type II
n = 460

Type III
n = 232

p-value
0.032

Alabama
Arkansas
Arizona
California
Colorado
Connecticut
Florida
Georgia
Iowa
Idaho
Illinois
Indiana
Kansas
Kentucky
Louisiana
Massachusetts
Maryland
Maine
Michigan
Minnesota
Missouri
North Carolina
Nebraska
New Hampshire
New Jersey
New Mexico
Nevada
New York
Ohio
Oklahoma
Oregon
Pennsylvania
South Carolina
Tennessee
Texas
Utah
Virginia
Washington
Wisconsin
West Virginia
*States with < 5 affected
individuals

30
20
30
128
34
20
86
44
19
6
88
35
17
21
24
31
33
6
53
42
30
44
12
15
34
8
9
62
62
18
12
64
29
33
116
28
38
30
39
16
32

16 (53.3%)
10 (50.0%)
19 (63.3%)
71 (55.5%)
22 (64.7%)
10 (50.0%)
50 (58.1%)
23 (52.3%)
10 (52.6%)
3 (50.0%)
45 (51.1%)
25 (71.4%)
10 (58.8%)
10 (47.6%)
10 (41.7%)
13 (41.9%)
19 (57.6%)
5 (83.3%)
27 (50.9%)
17 (40.5%)
17 (56.7%)
23 (52.3%)
3 (25.0%)
10 (66.7%)
15 (44.1%)
4 (50.0%)
4 (44.4%)
35 (56.5%)
31 (50.0%)
8 (44.4%)
6 (50.0%)
31 (48.4%)
16 (55.2%)
12 (36.4%)
70 (60.3%)
17 (60.7%)
25 (65.8%)
12 (40.0%)
25 (64.1%)
7 (43.8%)
20 (62.5%)

10 (33.3%)
9 (45.0%)
7 (23.3%)
39 (30.5%)
9 (26.5%)
4 (20.0%)
20 (23.3%)
17 (38.6%)
8 (42.1%)
2 (33.3%)
24 (27.3%)
6 (17.1%)
5 (29.4%)
9 (42.9%)
9 (37.5%)
10 (32.3%)
3 (9.1%)
1 (16.7%)
16 (30.2%)
21 (50.0%)
10 (33.3%)
13 (29.6%)
6 (50.0%)
4 (26.7%)
13 (38.2%)
2 (25.0%)
5 (55.6%)
21 (33.9%)
25 (40.3%)
8 (44.4%)
3 (25.0%)
17 (26.6%)
9 (31.0%)
16 (48.5%)
30 (25.9%)
4 (14.3%)
6 (15.8%)
14 (46.7%)
8 (20.5%)
7 (43.8%)
10 (31.3%)

4 (13.3%)
1 (5.0%)
4 (13.3%)
18 (14.1%)
3 (8.8%)
6 (30.0%)
16 (18.6%)
4 (9.1%)
1 (5.3%)
1 (16.7%)
19 (21.6%)
4 (11.4%)
2 (11.8%)
2 (9.5%)
5 (20.8%)
8 (25.8%)
11 (33.3%)
0
10 (18.9%)
4 (9.5%)
3 (10.0%)
8 (18.2%)
3 (25.0%)
1 (6.7%)
6 (17.7%)
2 (25.0%)
0
6 (9.7%)
6 (9.7%)
2 (11.1%)
3 (25.0%)
16 (25.0%)
4 (13.8%)
5 (15.2%)
16 (13.8%)
7 (25.0%)
7 (18.4%)
4 (13.3%)
6 (15.4%)
2 (12.5%)
2 (6.3%)

*AK, DE, HI, MS, MT, ND, RI, SD, VT, WY.

DISCUSSION
Breadth of the Cure SMA database
The Cure SMA database constitutes the largest data
repositories on SMA patients worldwide. It is likely to
be one of the least biased to many economic and geographic characteristics, as families contact Cure SMA
for specific educational, personal, and social network
support. Other SMA databases include the Muscular Dystrophy Association reporting 5,500 patients,

the International SMA Registry at the University of
Indiana reporting 3,000 patients, and the Treat NMD
Alliance reporting 5,000 patients enrolled in 2017
[21, 22]. Each of these registries collects a distinct
data set (either patient-reported or clinician-entered)
from different regional populations and thus contributes unique and valuable information to the SMA
community.
Following registration with the Cure SMA
database, all newly diagnosed individuals are sent a
care package with blankets, age appropriate games
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Fig. 1. Survival Estimates for type I and II SMA.

and toys, a record keeping binder, and information
on SMA. In addition to these individual member services, Cure SMA also assists in research recruitment
activities. Each year on average 18 researchers from
various hospitals, universities, biomedical facilities,
and market research companies have contacted Cure
SMA to help with identifying possible research participants for various studies with the broad aim of
improving patient outcomes. The database has helped
place over 1,100 individuals in over 15 SMA related
clinical trials.

when considering race-specific carrier rates [20] and
therefore would explain the gap between expected
and observed registration. Other factors that might
diminish membership rates include rural or urban
residence, low socioeconomic status (pre-existing or
related to the diagnosis), and concern over one’s privacy. Differences in SIR rates between states exceed
those explicable by these factors, however, and likely
reflect regional differences in the formation of family support networks and awareness of Cure SMA
programs.

Comparison to published birth prevalence

Comparison to published diagnostic times

The birth prevalence of SMA in the literature is
about 1 in 11,000 [20, 23]. Comparing Cure SMA
membership to birthrates in the United States identifies about one case per 20,000 live births. As a
voluntary organization, membership registration is
expected to be below the estimated birth prevalence.
We believe several factors influence this gap. The
first factor relates to potential birth incidence differences in racial and ethnicity populations. Carrier
rates for SMA are lower in self-identified Hispanics and Asians than that of pan-ethnic population
[20]. In states with higher proportions of Hispanics and Asians, the overall expected incidence of
SMA would be lower than the calculated incidence

A critical metric to patient outcomes is diagnostic
delay. The Cure SMA database reports the average
age of diagnosis to be 5.2 months, 22.1 months, and
97.8 months each for types I, II, and III SMA, similar
to that reported in a recent systematic literature review
of 21 case studies that reported weighted mean ages at
age of genetic diagnosis of 6.3, 20.7, and 50.3 months
for types I, II, and III [24]. The diagnosis times for
patients with type III SMA are highly variable from
both the Cure SMA database and the systematic literature review. An average age of diagnosis of over
6 months of age for type I SMA, is particularly problematic as there is strong evidence in SMA type I
that the irreplaceable loss of motor neurons begins
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Table 3
Expected vs Self-Identified Cases
State
New Hampshire
West Virginia
Minnesota
Connecticut
Alabama
Arkansas
Utah
Wisconsin
Nebraska
Colorado
Illinois
South Carolina
Massachusetts
Kansas
Maryland
Ohio
Michigan
Pennsylvania
Iowa
Tennessee
Kentucky
Louisiana
Virginia
Indiana
North Carolina
New Jersey
Missouri
Florida
Georgia
Washington
Oklahoma
Texas
Idaho
Arizona
Oregon
New York
California
Nevada
*States with < 5 cases
Total

Number of Births:
2010–2015

Expected SMA
incidence

Observed selfidentified cases

SIR

Confidence
Interval

75,208
122,945
414,688
219,644
355,098
230,831
307,835
404,443
157,148
394,015
959,275
345,451
433,658
237,848
439,267
833,196
682,806
853,249
233,898
482,733
334,739
379,299
617,417
502,090
723,390
626,042
454,039
1,300,819
787,734
525,130
318,091
2,337,014
136,552
517,299
272,128
1,439,630
3,005,405
213,330
1,074,953
23,748,337

7
11
38
20
32
21
28
37
14
36
87
31
39
22
40
76
62
78
21
44
30
34
56
46
66
57
41
118
72
48
29
212
12
47
25
131
273
19
98
2,158

14
12
38
20
29
18
24
31
12
30
73
26
30
16
29
55
45
56
15
29
20
20
32
26
37
32
22
63
38
25
15
105
6
22
10
52
106
7
40
1,280

204.77
107.37
100.80
100.16
89.83
85.78
85.76
84.31
84.00
83.75
83.71
82.79
76.10
74.00
72.62
72.61
72.49
72.19
70.54
66.08
65.72
58.00
57.01
56.96
56.26
56.23
53.30
53.27
53.06
52.37
51.87
49.42
48.33
46.78
40.42
39.73
38.80
36.09
40.82
59.29

(111.95 – 343.56)
(55.48 – 187.55)
(71.33 – 138.35)
(61.18 – 154.69)
(60.16 – 129.02)
(50.84 – 135.56)
(54.95 – 127.60)
(57.29 – 119.68)
(43.40 – 146.73)
(56.51 – 119.56)
(65.61 – 105.25)
(54.08 – 121.31)
(51.34 – 108.63)
(42.30 – 120.17)
(48.64 – 104.30)
(54.70 – 94.51)
(52.88 – 97.00)
(54.54 – 93.75)
(39.48 – 116.35)
(44.26 – 94.90)
(40.15 – 101.50)
(35.43 – 89.58)
(39.00 – 80.48)
(37.21 – 83.46)
(39.61 – 77.55)
(38.46 – 79.37)
(33.40 – 80.70)
(40.94 – 68.16)
(37.55 – 72.83)
(33.89 – 77.31)
(29.03 – 85.55)
(40.42 – 59.93)
(17.74 – 105.20)
(29.32 – 70.83)
(19.38 – 74.38)
(29.67 – 52.10)
(31.76 – 46.92)
(14.51 – 74.37)
(29.17 – 55.58)
(56.08 – 62.63)

*Wyoming, Alaska, North Dakota, Mississippi, New Mexico, South Dakota, Hawaii, Montana, Delaware, Maine,
Rhode Island, Vermont.

early in the perinatal period, with severe denervation in the first 3 months of life and loss of more
than 90% of motor units within 6 months of age [25,
26]. This identified delay in diagnosis that depends
upon the late-occurring appearance of clinical signs
[27, 28], combined with efficacy of early treatment
[29, 30], highlights the need for, and advantage
of, diagnosis by means of comprehensive unbiased
screening of newborn infants. In fact, because of the
urgent need for SMA newborn screening, Cure SMA
nominated SMA for inclusion on the recommended
uniform screening panel (RUSP) in February 2017.
In February 2018 Secretary’s Advisory Committee

on Heritable Disorders in Newborns and Children (ACHDNC) recommended to the Health and
Human Services Secretary that SMA be added to the
RUSP.
Comparison to published natural history
The median survival time for type I SMA in the
Cure SMA database from 2010 to 2016 is 13.6
months. This is consistent with a recent natural history study that was first was conducted at four clinical
sites expert in SMA, reporting a median survival of
10.5 months in infants with type I SMA and two
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copies of SMN2 and 13.5 months when including
infants with SMA type I and both 2 and 3 copies
of SMN2 [9]. Although we do not have information on genotype, we expect those in the Cure SMA
database with type I to include both 2 and 3 copies of
SMN2. In earlier studies survival in clinically identified babies with SMA type I approximated 8–10
months [27, 28]; which is consistent to the Cure SMA
database median survival of 7.8 months for those who
contacted Cure SMA prior to 2010. This increase in
survival over time both in the Cure SMA database
and in earlier studies show that there has been an
increase in supportive care in recent years through
the use of noninvasive pulmonary support and the
use of gastrostomy tube feeding to prevent aspiration
and provide adequate nutrition, which supports the
need for early intervention by an experienced care
team [29]. While the median survival time for those
with type II was 59.9 years, it is important to note that
97.5% of the individuals with type II in the Cure SMA
database are living. Natural history studies in type
II and III SMA reflect survival well into adulthood
[6, 7, 10, 11].

testing was widely accepted by 2010, but those with
clinical diagnosis carried through the start date of
this interval likely had a lower percentage of genetic
confirmation.
Lastly, the lack of race and ethnicity birth data precluded an analysis of whether or not the number of
self-identified cases relates to ethnic and racial characteristics of individual states. Hispanics and Asians
have a lower projected SMA incidence than the general population, and it follows that states with a higher
proportion of Hispanics and Asians would have a
lower overall incidence of SMA than the general
population. The geographic distribution and ethnic
composition of the Cure SMA members relative to
publicly available census data was examined and the
analyses broadly indicate that approximately 60% of
individuals affected by SMA register with Cure SMA
but this data warrants further exploration and consideration as Cure SMA continues to advance its mission
to the SMA community.

Limitations

The demographic and clinical data available from
1,996 individuals of the Cure SMA membership can
help inform outreach activities and the planning,
coordination and delivery of healthcare services. It
also provides a baseline against which advances associated with better treatment and newborn screening
programs can be compared. The Cure SMA membership data supports further understanding of the
burden of illness, treatment patterns, and health status
of the patient community. This is particularly important data to establish a baseline as nusinersen becomes
widely available, and the other 18 drugs in the SMA
drug pipeline move forward [31].

As with any patient reported database, there is
enrollment bias; patients who reach out to Cure SMA
after diagnosis may not represent the entire SMA population. Patient reported data is vulnerable to errors
in memory, and reporting inaccurate or incomplete
information, such as only providing the year an individual was born or diagnosed may further degrade
the accuracy. Cure SMA membership may represent
a more engaged population, especially if there is a
family history of SMA. Those who have not been
diagnosed with SMA or live in areas with limited
expertise in SMA may not know to contact Cure
SMA. However, the Cure SMA members likely represent a broader portion of the population than a study
in a single center or a tertiary care center. As the
Cure SMA program supports all ages and types of
SMA, members likely represent a broader range of
population than is seen by Children’s Hospital-based
programs.
Another limitation is that Cure SMA members
are not providing genetic information to validate the
diagnosis. Although the SMA phenotype is very distinctive and an SMA diagnosis is likely to be correct,
one study reported that only 71% of SMA patients
have been diagnosed with a genetic test [29]. Genetic
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