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Introduction

Spinal muscular atrophy (SMA) is an autosomal
recessive neuromuscular disorder with an incidence
of 1 in 6000 to 1 in 10,000 live births'. It is
characterized by degeneration of the anterior horn
cells of the spinal cord, leading to progressive
symmetrical proximal muscle weakness and
atrophy’?3. About 95-98% of patients have a
homozygous deletion of exons 7 and 8 in the
telomeric copy of the survival motor neuron 1 gene
(SMND)*>.  Another 2-5% are compound
heterozygotes for deletion of exons 7 and 8 of SMN1
and a point mutation in SMN/I gene**. The clinical
and genetic pattern of SMA has not previously been
reported in Sri Lanka. Genetic testing for SMA was
introduced in Sri Lanka in 2007 since when 39
patients clinically suspected of SMA were referred
for testing. Of these, 7 (18%) had homozygous
deletions in exons 7 and 8. We describe the clinical
and genetic features of these 7 SMA patients.

Case description

The 7 patients in this case series were referred for
genetic evaluation between 2007 and 2014 to 2
genetic referral centres viz. Human Genetics Unit,
Faculty of Medicine, University of Colombo and
Asiri Centre for Genomic and Regenerative
Medicine, Asiri Surgical Hospital, Colombo. The
clinical features of the 7 patients were obtained at
the time of referral for genetic evaluation. The
authors did not have access to follow up clinical data
on disease progression. Molecular genetic testing
was performed after obtaining written informed
consent. DNA was extracted using Wizard genomic
DNA purification kit (Promega, USA) according to
manufacturer’s instructions. Polymerase chain
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reaction (PCR) to amplify the SMNI gene exons 7
and 8 and digestion of the amplified PCR products
using restriction enzymes were carried out based on
the validated method described by H. Scheffer ez al®.
This is a well-established test to detect homozygous
deletions of exon 7 and 8. In addition, in the
diagnostic assay, internal positive and negative
control samples were used and those samples gave
the expected result always, indicating that the
method used was 100% sensitive and specific.

Ages ofthe 7 cases ranged from 20 days to 9 months.
Four (57.1%) of the 7 patients were females. Two
(28.6%) patients had respiratory difficulty while all
patients had proximal muscle weakness in all 4
limbs. All the patients had SMA subtype 1 since the
age of onset of their symptoms was within the first 6
months of life. Five (71.4%) patients presented for
genetic evaluation within the first 6 months of life
and the remaining 2 (28.6%) presented at 7 and 9
months of age, respectively. The clinical profile of
the patients are summarized in Table 1.

Discussion

Lefebvre et al.” in 1995 were the first to identify and
characterize the SMN gene which they termed
'survival motor neuron' within the SMA candidate
region on chromosome 5q13. They demonstrated
deletion or disruption of the gene in 226 of 229
patients with SMA. In the same year, Wirth et al.®
presented their experience with 109 prenatal
diagnoses performed in 91 families at risk of SMA
by use of polymorphic microsatellites in the region
5ql11.2-q13.3. Of the 109 prenatal diagnoses
performed, 29 fetuses were diagnosed to be at more
than 99% risk of developing the disease, while in 7
additional pregnancies no exact prediction could be
made due to a recombination event in 1 parental
haplotype. The phenotypic heterogeneity of SMA is
striking with clinical severity ranging from SMA
types 1 to 4. Four types of SMA are recognized
depending on the age of onset, the maximum
muscular activity achieved, and survivorship viz.
type I, severe infantile acute SMA, or Werdnig-
Hoffman disease; type II, or infantile chronic SMA;
type III, juvenile SMA, or Wohlfart-Kugelberg-
Welander disease; and type IV, or adult-onset SMA.
All types are caused by recessive mutations in the
SMNI gene.
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Table 1: Clinical Profile of the SMA patients

Case Age of Sex Clinical features Clinical Parental Family history of
No. presentation subtype | Consanguinity | affected siblings
20 days Male | Hypotonia SMALI Yes Yes
2 Delayed motor
9 months Female | milestones SMA1 No No
3 Delayed motor
7 months Female | milestones SMALI Yes No
2 months Female | Hypotonia SMALI No Yes
5 Delayed motor
6 months Female | milestones SMA1 No Yes
1 month Male | Hypotonia SMALI No Yes
5 months Male | Delayed motor SMAL No No
milestones

In this case series, 5 patients presented for genetic
evaluation within 6 months of age. They had
hypotonia with proximal muscle weakness in all 4
limbs and delayed motor milestones. Based on the
age of onset and severity of symptoms, they were
clinically classified as SMA type 1. The remaining
2 patients presented to the genetics clinic at 7 and 9
months of age, respectively with delayed motor
milestones. The 7 months old child was hypotonic
and unable to sit unsupported while the 9 months old
child had no head control at presentation and his

electromyogram  showed  chronic  changes
compatible with SMA indicating a prolonged
disease course. They were both clinically

categorized as SMA type 1 due to onset of symptoms
presumably before 6 months of age.

In SMA type 1, the disease progression is rapid with
increased complications resulting in early death. In
severe disease, neonates may have feeding and
respiratory difficulties. Incidence reports of SMA
subtypes in the scientific literature show that there is
a relatively higher prevalence of SMA type 1
compared to types 2, 3 and 4°. It is reported that
around 60% have type 1 disease and 30% type 21°.
Findings in this case series agree with the published
literature. However, it remains to be further
elucidated whether there are actually fewer patients
with the other subtypes or whether these patients are
not referred for genetic evaluation probably due to
milder phenotypes. The other less severe SMA types
2, 3 and 4 are postulated to be determined by the
presence of the copy numbers of SMN2 gene, which
is a centromeric copy of the SMN1 gene. The SMN2
copy number is inversely related to the severity of
the SMA disease spectrum!!. As only 7 out of the 39
patients referred tested positive for the homozygous
deletion in exons 7 and 8, we plan to carry out direct
sequencing of the SMNI gene in the remaining
patients with suspected SMA to exclude any
underlying point mutations. It is possible that they
may be compound heterozygotes due to deletion of
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exons 7 and 8 and a point mutation in SMN1 gene.
A study which investigated the genetic basis of SMA
subtypes showed that compound heterozygous
mutations account for approximately 4.1%, 6.5%
and 17.6% of SMA types 1, 2 and 3, respectively*.
In addition, it is also possible that some of the
negative cases who were referred with a clinical
suspicion of SMA may in fact be having some other
type of neuromuscular disorder causing the
hypotonia and developmental delay, not necessarily
SMA.

Among the 7 patients, 4 had a family history of an
affected elder sibling who had died within 6 months
of age with features suggestive of SMA type 1. None
of them had undergone genetic testing to confirm the
diagnosis. Overall, the small number of positive
cases reported in this case series over a period of 8
years may essentially be a reflection of the low rate
of referral of patients with clinical suspicion of SMA
for genetic evaluation. These findings indicate that
there is a dire need for further improvement and
dissemination of genetic testing and counseling
services within the country to control and prevent
the burden of SMA. Information regarding future
recurrence risk, carrier testing, prenatal diagnosis
and alternative reproductive options are key issues
that need to be addressed.

Definitive treatment modalities are at present not
available for patients affected with SMA. However,
once a genetic diagnosis is established, genetic
counseling and education regarding the natural
history and progression of the disease, supportive
management and clinical trial opportunities can be
offered to patients and their families'?. This paper
highlights the need for clinicians to utilize genetic
services as an important tool in the holistic
management of patients with SMA. Even in the
presence of the milder phenotypes, establishing a
genetic diagnosis and providing appropriate genetic
counseling for affected families with regards to
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preventing recurrences in future pregnancies are
suggested.

It is essential to establish a genetic diagnosis and
provide appropriate genetic counseling services for
families affected with SMA in order to prevent
recurrences in future pregnancies. Medical
professionals should be encouraged to utilize genetic
services as an important tool in the holistic
management of patients with SMA.
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