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Diagnosis SMA Disease and Making Drugs Available
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ABSTRACT

SMA (Spinal Muscular Atrophy) which is an autosomal recessive neuromuscular disease (Cherry, J.
J., Evans, M. C., Ni, J., Cuny, G. D., Glicksman, M. A., & Androphy, E. J. ,2012). It is the result of
the homozygote gene loss in the SMNI1 (survival motor neuron gen 1) gene. Symptoms and
medication used may vary depending on their type. The SMA has 4 types, which are: SMA type 1
can be diagnosed either during the last period of pregnancy or in baby’s of 6 months or younger
according to babies movement declaration. In type 2 , symptoms can occur within 6-18 months.
When the baby’s progress is in the course of normal process after a while cannot walk
unsupportedly and needs support to walk. When it comes to type 3 symptoms can occur from 18
month till adolescence. In type 4 can be seen in adults. It can be seen rarely than the other types. In
this article, the ability of diagnosis to translate genetic diagnosis into standard procedure before
individuals get married also has been an idea of the ability to make their treatment more suitable
and accessible. Previous researches and articles written about the content of the drug were
examine through a literature review. While the 3 methods considered in terms of changing the
content and the type of drug are; simplification the content of the drug, whether gene therapy can
be given to patience from donors who has dominant homozygote or not, the more appropriate
manufacture of the drug by reducing commercial profit. It has been concluded that: The SMN1
gene has an important location in the person, so it cannot be removed from donors. It has been
established that pharmaceutical content is developed differently, depending on SMA types, and that
any commercial profit should be reduced, even if it is simplified.

Keywords: Drug with Commercial Profit, Early Diagnosis, SMA, SMN1 Gene, Standard Procedure,
Treatment, Types of SMA

1. Introduction

It was found in the 1890s by two scientists, Johann Hoffman and Guido Werdnig. In 1995, the gene
that caused the disease was found by Dr. Judith Melki and Survival Motor Neuron (SMN), the vital
gene. SMA is an autosomal recessive neuromuscular disease that we hear about the most today.
One in 50 people today is a carrier of SMA disease however, although this does not have a bad
effect on the person, it is likely to be found in children or grandchildren. Although symptoms vary
according to the types of SMA, their general symptoms are muscle weakness, decreased
development, etc. SMA types are divided into types according to their starting age. Type 1 occurs in
babies 0-6 months old, while type 4 shows symptoms in adulthood ( Prior , 2019).
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SMN1

The SMNI1 gene is responsible for the production of survival motor neuron (SMN) protein, which
regulates the health and normal function of motor neurons. If the SMN protein cannot be
produced, motor neurons will lose out and signals will not be transmitted to the brain. SMA disease
is also caused by a mutation of the SMN1 gene.However, it is not yet known why motor neurons
are so susceptible to the reduction of the SMA protein. In some studies, it has been shown that the
deficiency of the SMN protein causes impairment in the function and structure of the axons and
dendrites, resulting in loss of neurons. However, the SMN2 gene is also present.This gene is also
known as the backup mechanism of the SMN1 .Although similar to SMN1, only a small fraction of
the SMN protein (up to 10%) is functional (Corcia, 2006). Therefore, the functional part produced
by the SMN2 gene does not have enough effect for the motor neurons in the central nervous system
to continue their health and function. .Other factors that may cause SMA are not yet known.

SMA disease diagnosis

In the diagnosis of the disease; If there is someone with a carrier or SMA in the family, an
amniocentesis test is performed to see if the baby is SMA or not. Amynosynthesis test is used to
determine whether a person has a chromosomal disease. In SMA patients, it's 5. this disease is
detected by the damage of the chromosome. If damage to the person's 5th chromosome is detected,
it is understood that the SMN 1 protein cannot be produced directly. In the conduct of this test,
some fluid is taken from the fluid that the fetus swims in before birth with surgical intervention.
Genetic examinations are carried out (Eddleman, 2006). In type 3 and type 4, in case of doubt, the
SMNI gene in the tissue taken from the suspicious patient is examined (Laessig, Schwartz, Paskey,
1972).

Treatment of SMA

In the treatment of SMA, molecular biologists use gene therapy through the viral vector of the gene
consisting of artificial nucleotides (Coftin, Hughes, Varmus, 1997). There are 6 most commonly
known drugs for this treatment. Although the content of these drugs is similar, the drugs applied to
the types may differ (Russmann, 2003). According to the FDA, there is currently no drug that
differs in content.

2. SMA types and it’s drugs

There are 4 types of SMA. And it's treated based on the damage to the person's SMN1 gene (SMA
Foundation, 2019). Zolgensma, even if it passes as a drug, actually represents a complete whole
course of treatment. The amount to be paid for the drug Zolgensma for the treatment of a single
patient is $2.1 million. Spinraza offers a lifelong treatment that is taken four times a year.

The amount to be paid in 10 years for the drug, which is 750 thousand in the first year and then 350
thousand dollars annually, 1s approximately 4 million dollars.

At this point, the purpose of this article is stated: it is very important to reduce the commercial
profit. Many companies also deny this. Novartis says that it offers an SMA treatment that will result
in one shot, and the company deserves this financial gain in return for the spiritual gain that the
drug gives to the family and patient relatives. According to the FDA, there is currently no new drug
with new content or under examination.
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Table 1. All 4 types of SMA we see in the table differ in both the time of appearance and the
estimated life expectancy. For example, in type 1, the baby cannot sit, while the type 2 patient may

sit down but has trouble walking.

Type Age of Onset Maximal Motor Ability and
Motor Additional Features
Milestone
SMA 0 Before birth None Severe hypotonia;
unable to sit or roll*
SMA'I 2 wecks (lIa) None Severe hypotonia;

unable to sit or roll”

3 months (Ib)
6 months (Ic)

Prognosis

Respiratory insufficiency at

birth; death within wecks

Death/ventilation by 2 years

Survival into adulthood

Normal life span

SMA 11 6 to 18 months Sitting Proximal weakness;
unable to walk independently
SMA 111 <3 years (Illa) Walking May lose ability to walk
>3 years (I1lb)

>12 years (Illc)

SMA IV >30 years or 10 to 30 ycars Normal Mild motor Impairment

"Need for respiratory support at birth; contractures at birth, reduced fetal movements.
"1a joint contractures present at birth; Ic may achieve head control.
“Pro is varies with phenotype and ive care int

Normal life span

Source: J Curr Pediatr 2016,14:18-22

Table 2. The drugs used in SMA also differ according to the types.For example, AVSX-101 results
in a single dose in type 1 patients, while Olesoxime is for both type 2 and type 3 and the dosages

differ.
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Source: SMA Foundation (2019).
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4. Discussion and Result

According to Turkish Health Minister Fahrettin Koca, 6000 SMA patients are born in Turkey every
year.. In order to prevent this and to take the necessary precautions, the priority solution is to
procedure the genetic diagnosis on individuals before marriage.If the family tree is established, if it
is determined whether the children to be born will be SMA or not, the family will be prepared for
this and the problems that may be encountered in the future are considered and measures can be
taken.After considering the fact that the drugs can be made more affordable to patients, it has been
understood that the content of the drug is generally similar in all. When it is understood that such
drugs are made to make commercial profits, states need to reach an agreement on this issue, and
reducing the financial burden that patients' relatives will be under for a lifetime, regardless of their
socioeconomic level, may be a solution for this great problem experienced in the world. At the
same time, it is possible to start local drug production in Turkey. If the state can provide molecular
biologists trained in Turkey with the opportunity to receive education in places where the field of
the pharmaceutical industry is good, many willing people will come out. In the meantime, if the
local pharmaceutical industry and universities reach an agreement, Turkey may have its own local
medicine. After all, if the drug is produced in Turkey, it may be a happy news for everyone that it
contributes to both Turkey and the patients in Turkey. If the state, faculties and local
pharmaceutical industries provide this opportunity, we will not have to watch the spiritual collapse
of patients' relatives.
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