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Short communication/Letter to the editor

Spinal muscular atrophy (SMA) is an autosomal recessive neuromuscular disease characterized by degeneration
of alpha motor neurons in the spinal cord, resulting in progressive proximal muscle weakness and paralysis. SMA is the
second most common fatal autosomal recessive disorder after cystic fibrosis, with an estimated incidence of 1 in 6,000 to
1in 10,000 live births, with a carrier frequency of 1/40-1/60 [1]. The disease was first described in the 1890s by Werdnig
and by Hoffmann [2]. This disease is characterized by generalized muscle weakness and atrophy predominating in
proximal limb muscles, and phenotype is classified into four grades of severity (SMA I, SMAII, SMAIII, SMA V) based
on age of onset and motor function achieved [3]. This disease is caused by homozygous mutations of the survival motor
neuron 1 (SMN1) gene, and the diagnostic test demonstrates in most patients the homozygous deletion of the SMN1 gene,
generally showing the absence of SMN1 exon 7 [4]. The test achieves up to 95% sensitivity and nearly 100% specificity.

Till recently spinal muscular atrophy especially type 1 was a fatal disease. Most of the severe type of SMA dies
or end up in permanent ventilation by 2 years of age. There is a new ray of hope for parents and scientific community
when the much awaited genetic treatment was launched. First came Nusinersen (brand name Spinraza®), which was FDA
approved in December 2016. It works by boosting the efforts of SMN2 so it makes more SMN protein. It is given as
intrathecal injection for patients of all ages. After four initial loading doses over two months, patients must continue
receiving a dose every four months for life. Then a gene replacement therapy for SMA, onasemnogene abeparvovec-xioi
(brand name Zolgensma), was approved by the FDA in May 2019, limited to patients under the age of two. Corrected
copies of the SMN gene are delivered by a one-time intravenous infusion. These modified genes live in the cell nucleus
and make SMN protein, thus sustaining the motor neurons [5]. This has completely changed the natural history of SMA.
The studies clearly showed that early identification and the treatment prevent the death of neurons and hence better
outcome. So “time is neurons”. There comes the importance of identifying SMA by new born screening (NBS).

Newborn screening seems to be the best solution to guarantee early diagnosis of SMA. Neonatal screening tests
are mass screening tests covering all newborns, enabling the detection of diseases that, if untreated, lead to serious
developmental disorders and even death. The criteria for including the disease in neonatal screening were developed by
Wilson and Junger in 1968 [6]. The basic criteria for introducing screening tests are economic, taking into account the
incidence of disease in the population and the availability of treatment and care. Currently, with the development of
medicine and diagnostic techniques, this approach is being revised. The economic factor is important but no longer the
main criterion for introducing newborn screening tests. SMA meets all screening criteria according to Wilson and Junger.
An important element of these criteria, apart from the severity and frequency of the disease and the effectiveness of early
therapy, is the availability of a sensitive and relatively inexpensive diagnostic test. The situation of SMA is rare in
clinical genetics, whereby the genetic basis of the disease is extremely homogeneous. In approximately 95-98% of SMA
patients, the disease is caused by bilateral loss of the SMN1 gene. This has enabled the development of very sensitive
(95-98%), specific (100%) and relatively inexpensive genetic tests for SMA, which can be used on a mass scale and
implemented for screening.
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The emergence of real prospects for the treatment of SMA a few years ago started discussions on the
implementation of neonatal screening for SMA. The systematic review of literature showed few studies looking at the
new-born screening of SMA. A German pilot project study was conducted to assess the impact of early detection of SMA
by newborn screening (NBS) on the clinical course of the disease [7]. Screening was performed in two federal states of
Germany. 165,525 children were screened. 22 cases of SMA were identified, meaning an incidence rate of 1:7524. 10
patients with 2 or 3 SMNZ2 copies were treated with Nusinersen, starting between 15-39 days after birth, in 7/10 patients
before onset of symptoms. Presymptomatically treated patients (age at last examination: 1-12 months, median 8 months)
showed no muscle weakness by the age of one month to one year. Another study was conducted in three hospitals in New
York and it allowed the identification of SMA in 1 of 3,826 newborns tested [8]. Currently, the US is the first country to
gradually implement the NBS toward SMA for the entire population.

The current situation of neonatal screening for SMA is very promising. Pilot studies are underway in some
countries, while in others, decisions or negotiations have already been made to add SMA to national screening programs.
Unfortunately, the cost of treatment is exorbitantly high and only affluent nations can afford it at present.

CONCLUSION

Newborn screening can detect patients affected by SMA before symptom onset and enable early therapeutic
intervention. Newborn screening for SMA should be introduced in all countries where therapy is available. Given the
homogeneity of the genetic background of the disease and well-developed screening programs in most countries, the
introduction of universal testing of new-borns for SMA does not appear difficult.
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