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Abstract

Introduction: Neuromuscular diseases are one of the most common groups of hereditary diseases of the nervous system
characterized by genetic heterogeneity. In the background of neuromuscular diseases one of the leading places belongs to spinal
muscular atrophy. Spinal muscular atrophy (SMA) is an autosomal recessive disease of motor neurons, occurring with a frequency
of 1in 11,000 newborns. SMA is the most common inherited cause of pediatric mortality. In recent decades, intensive efforts have
elucidated the molecular mechanisms of the disease and developed new disease-modifying therapies.

Aim. To analyze the existing medical and social problems in spinal muscular atrophy according to the current literature.

Search strategy. The literature search was performed in the electronic databases Web of Science Core Collection,
Scopus, PubMed, Google Scholar for the last 10 years: from 2013 to 2023. Inclusion criteria were systematic reviews,
original articles. Exclusion criteria were articles of poor methodological quality, cases of duplication, missing or incomplete
data in articles, clinical case reports, letters, editorials, and expert opinions. 287 articles were retrieved, of which 51 were
selected for analysis.

Results. The social aspects of the disease include the need for specialized care, family support, and integration of
children with SMA into educational institutions. Most studies emphasize the need for comprehensive rehabilitation and
psychosocial support programs, which should include not only medical care but also social adaptation, educational support,
and counseling. The financial costs of treating and caring for children with SMA are a significant burden on families and
health care systems. Ensuring the availability of expensive medicines such as nusinersen, zolgensma and risdiplam remains
a major challenge for national health systems. In this context, government support and insurance programs are of particular
importance.

Conclusion. Thus, solving the medical and social problems associated with spinal muscular atrophy in children requires
an integrated approach and interdisciplinary cooperation. Only coordinated efforts of physicians, social workers, educators,
government agencies and nongovernmental organizations can provide children with SMA and their families with a decent
quality of life and prospects for the future. It is necessary to continue scientific research on SMA, develop innovative
treatments and improve social support systems to achieve these goals.
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L HAO «MeauUMHCKMiA yHuBepcuteT Cemenr, r. Cemen, Pecnyonuka KasaxcrtaH;
2HAO «MeaUUMHCKMIA yHuBepcuteT AcTaHay, r. ActaHa, Pecnyonuka KasaxcraH.

Beepenue: HelipombieyHble 3aboneBaHus - ogHa M3 Haubonee pacnpoCTpaHeHHbIX rpynn HacneACTBEHHbIX
fonesHeln HEPBHOM CUCTEMbI, XapakTepU3YKLLMXCH FEHETUYECKON reTeporeHHocTblo. Ha (POoHE HEepPBHO-MbILLIEYHbIX
3aboneBaHuit 0OHO W3 BEAYLMX MECT NPUHALNEXNT CIMHANBHON MbILLEYHON aTpodum. CnimHanbHas MbilieyHas atpodus
(CMA) - ayToCOMHO-peLieccuBHOE 3aborneBaHMe ABUraTesNbHbIX HEMPOHOB, BCTpevaroweecs ¢ vactoton 1 Ha 11 000
HoBopoxaeHHbIX. CMA saBnsieTcs Hanbonee pacnpoCTPaHEHHOW HACMEACTBEHHOA NPUYMHOM OETCKOW CMepTHocTu. B
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nocnegHne OECATUNETUS! WHTEHCMBHbIE YCUIIMSI MO3BOMWAM BbISICHUTb MOMEKYMNsAPHbIE MeXaHu3Mbl 3abonesBaHus W
pa3paboTaTb HOBble METOAbI Tepanuu, MoaudULMpytoLLmre 6onesHb.

Llenb. AHanu3 CyLlecTBYIOLWMX MeAWKO-COLMarnbHbIX NpobnemM npu CNUHANBHOW MbILLEYHON aTpouu MO AaHHBIM
COBPEMEHHOI NuTEpaTypb!.

Crparerusi noucka. Mouck nutepatypbl Obin OCyLlecTBNeH B anekTpoHHbIX Basax Web of Science Core Collection,
Scopus, PubMed, Google Scholar 3a nocnegtve 10 net: ¢ 2013 no 2023 roabl. Kpumepusmu 8KMOYeHUsT SBRSNUCH
cuctematmyeckme  0030pbl,  OpWrMHambHble  CTaTbW.  Kpumepusmu — UCK/TIOYEHUS  SIBMSMCb  CTaTbW  HU3KOrO
MeTOAOMNOrMYECKOro Kayectsa, cnyyau Ay6nupoBaHWs, OTCYTCTBME WNW HeMorHble [aHHble B CTaTbsiX, OTYETbl O
KNUHUYECKNX CIyyasX, MUCbMa, PeAaKLMOHHbIE CTaTbi U MHEHWS SKCNepTOoB. bbinu HanaeHsl 287 ctatei, U3 HUX 51 Bbinu
BbIbpaHbl AN aHanusa.

Pesynbtatbl. CounanbHble acnekTbl  3abonmeBaHws  BkmwouaoT B cebs  HeobxogumocTb  obecneyeHus
cneumanuaupoBaHHoro yxoga, Nogafdepkkn cemen w wHTerpaumm getem ¢ CMA B obpasoBaTenbHble yypexgeHus.
BONbWKMHCTBO WCCNENOBaAHMIA NOOYEPKMBAIOT HEOBXOAMMOCTb CO3[aHWs KOMMMEKCHbIX nporpamm peabunutauum u
NCUXOCOLManbHOM MOAAEPKKW, KOTOPbIE AOMKHbI BKMKOYATb HE TOMbKO MEOMLMHCKYI0 MOMOLb, HO UM COLManbHY
apanTtaumio, 0bpa3oBaTenbHy0 NOAAEPXKKY U KOHCYNbTUpoBaHWe. duHAHCOBbIE 3aTpaThbl HA NeYeHue W YXO4 3a AeTbMM C
CMA #BnsioTcsl 3HauMTENbHBIM OpemeHeM Ans cemeidl M CuCTeMbl 3apaBooxpaHeHusi. ObecrneyeHne [OCTYMHOCTY
LOPOroCTOSALUMX NIEKApCTB, TaKUX Kak HYCMHEPCEH, 30MreHCMa W pucaunnamM, OCTaeTcs OfHOWM W3 rMaBHbIX 3ajay ans
HaLMOHanMbHbIX CUCTEM 34paBOOXpaHeHWs. B 39TOM KOHTekcTe 0coOyld BaxHOCTb MPUOBPETAloT roCyOapCTBEHHbIE
Nporpammbl NOALEPXKKN N CTPAXOBaHMS.

3akntoyeHune. Takum 06pa3om, pelueHne Meauko-CoumanbHbiX npobrem, CBS3aHHbIX CO CMWHANBbHON MbILLEYHON
atpocvenn 'y pgetenr, TpeOyeT KOMMMEKCHOro Mnogxoga W MEXAUCLMNIMHAPHOTO  COTPYAHMYECTBA.  TOMbKO
CKOOPAMHWUPOBAHHbIE YCUINS MEAULIMHCKOTO COOOLLECTBA, CoLmarbHbIX paboTHUKOB, NEAAroroB, roCyAapCTBEHHbIX OPraHoB
W HenpaBMTENbCTBEHHbIX OpraHm3auuin moryt obecneuntb getam ¢ CMA 1 ux cembsM JOCTOMHOE KayeCTBO XM3HW W
nepcnektvBbl Ha 6yaywee. Heobxogumo npogomkath HayyHble uccnegoBanns B obnactm CMA, passuBath
MHHOBALMOHHbBIE METOAbI NEYEHUS W yMyyLlaTh CUCTEMbI COLMArNbHON NOAAEPKKM ANS AOCTKEHUS TUX Lenei.

Knrouesble crnoea: cnuHanbHas MbiuieyHasi ampochusi, HacrnedcmeeHHble 3abonesaHus, opghaHHble 3abonegaHus
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Kipicne: Xyike OynwbikeT aypynapbl — reHeTukanblK reTeporeHainikneH cunatranatbiH TYKbIM KyanauTbiH Xyke
XYWeCi aypynapbiHbIH €H, ken TapanfaH TonTapbiHbIiH Bipi. Xylike-OyniubiKeT aypynapbl ascbiHaa XeTeKwWi opbiHAapabIH
Bipi xynbiH OynwbIkeT atpodusceiHa xatagpl. XynbiH OyniwbikeT atpodmsicel (SMA) - 11 000 xaHa TyFaH HopecTere 1
KMINIKTE KE3AECETIH MOTOPIbI HEMPOHAAPAbIH, ayTocoMabl-peLieccuBTi aypybl. SMA-6ananap enimiHiH, eH, ken TapasnfaH
TYKbIM KyanaiTblH ce6ebi. COHFbl OHXbINAbIKTapLa KapKblHAbI KyL-Xirep aypyablH MOnekynanblk MexaHU3MaepiH
aHbIKTayFa XaHe aypyabl ©3repTeTiH XaHa Tepanus aicTepiH xacayra MyMKiHAiK 6epgi.

3epTTeyaiH makcatbl. Kasipri ogebuettepre Colkec XKy mblHHbIH, OYNWbLIKET aTpodUsACbIHAaFLl MEQULMHANBIK KaHE
aneymeTTik Macenenepai Tanaay.

I3pey ctpateruscbl. Opebuettepai isney Web of Science Core Collection, Scopus, PubMed, Google Scholar
anekTpoHAablK 6aanapeiHaa coHrbl 10 xbinaa: 2013 xbingan 2023 xbinFa geviH xy3ere acbipbingbl. Kocy kputepuinepi
Xyweni wonynap, TynHycka Makananap 6ongbl. Anbin Tactay KpuTepuiinepi canacbi3 opicHamanblk Makananap,
KalTanaHy xargainapbl, Makananapgarbl gepektepdiH Gonmaybl Hemece TomblK Gonmaybl, KMMHUKaMbIK kaFgainap
Typanbl ecentep, xaTTap, pefakuusnblK Makananap XaHe capaniwbinapgblH, nikipnepi bongsl. 287 makana Tabbingsl,
onapgblH 51 Tangay ywiH TaHgangs!.

Hoatuxenep. AypyabiH aneyMeTTik acnekTinepi MaMaHAaHabIpbINFaH KyTiMAI kamTamachi3 eTy, otbackinapasl Kongay
xoHe SMA 6ap Gananapgbl 6inim Gepy MekemenepiHe OipikTipy KaxeTTiniriH KamTuabl. 3epTTeynepdiH, Kenwiniri
MeauLMHarbIK KOMEKTi FaHa eMec, COHbIMEH KaTap aneymeTTik benimaenyai, binim Gepyai kongaydb! xaHe keHec bepyai
KaMTybl Kepek KeLlleHai OHanTy xaHe ncuxoaneymeTTik Kongay 6aroapnamanapbiH Kypy KaxetTiniriH kepcetei. SMA 6ap
Gananapgbl emzeyre xoHe KyTyre apHanFaH KapXbirblK LWblFbiHAap oTOackinap MeH AeHcaynblK caktay xynhenepi yLiH
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anTaprblkTan ayblpTnanblk Bonbin Tabbinagbl. HycuHepceH, 30freHCMa XoaHe pucauniam CusiKTbl KpimbaTt aapi-
AopMekTepaiH 6onybiH KaMTamachi3 eTy YNTTbIK AeHCayblK cakTay Xymhenepi ywiH 6actbl MiHaeTTepaiH Oipi 6onbin kana
Bepegi. byn TypFbiga MeMNekeTTik Konaay xaHe cakTaHablpy 6aFaapnamanapbl epeklle MaHbl3fa ue.

KopbiTbiHabl. Ocbinaiiwa, Gananapgafbl XymbiH BOynWbIKET aTpouacbiMeH 6ainaHbICTbl MeauUMHAnNbIK XoHe
aneymeTTiK Macenenepdi LWewy KeweHi Tacin MeH naHaparnblK bIHTBIMAKTACTBIKTbI KaxeT eTefi. [apirepnepain,
aneyMeTTIK KbI3METKepNepaiH, neaarortapablH, MEMEKETTIK OpraHaap MeH YKIMETTIK eMecC yMbiMaapablH YnecTipinreH
kyLu-xirepi FaHa CMA 6ap 6ananap meH onapgplH oTbackinapbiHa naibIKTbl eMip canacbkl MeH bonallakTbiH, 6onallafbiH
kamTamacbld ete anagbl. CMA canacbiHaasbl fbinbiMU 3epTTEYNEPAI XanFacTblpy, MHHOBALMANLIK emaey oaicTepiH
[aMbITy XaHe OCbl MaKcaTTapFa XeTy YLUiH SNeyMETTIK Korgay XyNenepiH xakcapTy Kaxer.

TytiHdi ce3dep: xynbIHHbIH BYnWbIKem ampogusickl, MyKbiM KyanalimbiH aypynap, opghaHOb! aypynap.
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Introduction exon 7. Spinal muscular atrophy (SMA) affects not only the

Medicine pays much attention to hereditary diseases  peripheral nervous system but also the central nervous
because their share in the structure of morbidity and  system, highlighting its complexity beyond just a peripheral
mortality is increasing. 35-40 children per thousand  disease. The SMN2 modifier gene, almost identical to the
newborns suffer from genetic disease. Mortality of children ~ SMN1 gene (99% similarity), is found on the long arm of
under 5 years of age in 2-3% of cases is due to  chromosome 5 (5q). The presence of multiple SMN2 copies
chromosomal anomalies, in 5-10% - gene disorders, in 35-  can impact disease severity and account for phenotypic
40% - multifactorial hereditary diseases. Hereditary  differences among children with SMA. Moreover, there exist
diseases are subdivided as follows: gene diseases;  rare SMA variants that do not involve the 5q mutation[2].
chromosomal diseases; pathologies with hereditary Aim. To analyze the existing medical and social
predisposition. All of them are associated with a violation of ~ problems in spinal muscular atrophy according to the
the process of storage, transmission and input of human  current literature.
genetic information [26,27]. Search strategy. The literature search was performed

Genetic inherited diseases are diseases resulting from in the electronic databases Web of Science Core Collection,
DNA abnormalities at the gene level. They are divided into  Scopus, PubMed, Google Scholar for the last 10 years:
three types: autosomal dominant; autosomal recessive; X-  from 2013 to 2023. Inclusion criteria were systematic
or Y-chromosome related. Genetic diseases include various  reviews, original articles. Exclusion criteria were articles of
metabolic ~ disorders,  including:  phenylketonuria,  poor methodological quality, cases of duplication, missing
alkaptonuria; galactosemia, glycogen storage disease;  or incomplete data in articles, clinical case reports, letters,
hereditary gastrointestinal absorption disorder syndromes;  editorials, and expert opinions. 287 articles were retrieved,
Marfan disease; hemolytic anemia; Niemann-Pick disease,  of which 51 were selected for analysis.

Gaucher disease; hemoglobinopathy;gout, Lesch-Nayan Results and discussions

hereditary syndrome; Konovalov-Wilson disease, etc [1,28] Characteristics of prevalence and classification of
Autosomal recessive diseases occur when a mutation  spinal muscular atrophy

on an autosome is recessive, leading to the development of On average, 1 in 6,000 to 10,000 children are born with

such a disease. For this pathology to manifest, all healthy ~ SMA, with the frequency varying from country to country [3].
versions of the gene must be replaced by the mutant  Since SMA is most often caused by mutations of autosomal
versions. This results in the gene's expression being inheritance, the ratio of patients of both sexes is about the
completely or partially halted. A child must inherit one copy ~ same [4]. According to an epidemiological study on spinal
of the recessive mutant gene from each parent to develop ~ muscular atrophy (SMA), the prevalence in Poland is 1.026
the condition. Additionally, parents who are heterozygous  per 100,000 people, with a carrier rate of 1 in 35. In Cuba,
carriers of the mutation might not exhibit any symptoms of  the prevalence of SMA type | is 3.53 cases per 100,000
the disease [1]. One of these diseases can include spinal population. When considering all types of SMA, the overall
muscular atrophy. Spinal muscular atrophies are usually the ~ prevalence is 8 cases per 100,000 for the white population,
result of autosomal recessive mutations that affect the  0.89 for the black population, and 0.96 for mixed-race
survival of motor neuron 1 (SMN1) on the long arm of  populations. In Italy, the incidence of SMA types I, II, and Il
chromosome 5, often causing homozygous destruction of ~ combined is 7.8 cases per 100,000, with type | alone
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accounting for 4.1 cases per 100,000 and a carrier rate of 1
in 57 [5,7]. Of 30 unrelated patients with SMA in the
Western Cape province of South Africa, 12 were black, 4
had type | SMA, 16 had type Il SMA, 10 had type Ill, In all
patients SMN1 was 7th or 7th and 8th characterized by
homozygous loss of exons, suggesting that the etiology is
the same in people of all races [8]. Of 23,127 healthy
people of different races and unrelated individuals screened
for SMN1 mutant carriers in San Francisco, 57 identified
405 carriers with a frequency of 1 carrier. A proportion of
the subjects were married. Fifteen couples were identified.
The probability of having a child with SMA in each of these
couples is about 25% [9].

Spinal muscular atrophy (SMA) is divided into several
types:

- SMA Type 0: This prenatal form is characterized by
decreased fetal movement late in pregnancy, severe
weakness, and hypotonia at birth. Newborns often present
with facial diplegia, areflexia, heart defects, and sometimes
arthrogryposis. Respiratory failure typically results in death
within the first six months.

- SMA Type 1 (Infantile SMA or Werdnig-Hoffman
disease): Symptoms typically appear around six months of
age, with muscle hypotonia often present from birth,
hyporeflexia, tongue fasciculations, and severe difficulties in
sucking, swallowing, and breathing. In 95% of cases, death
occurs within the first year, and all affected children die
before age four due to respiratory failure.

- SMA Type 2 (Intermediate form or Dubowitz disease):
Symptoms usually develop between 3 and 15 months.
About 25% of children with this form can sit but are unable
to walk or crawl. They experience paralysis and
fasciculations, which are difficult to detect in young children.
Common issues include impaired deep tendon reflexes and
swallowing difficulties. Most children require a wheelchair
by ages 2-3. Respiratory complications often lead to early
death, although disease progression may suddenly halt,
resulting in persistent weakness and a high risk of severe
scoliosis and its complications.

- SMA Type 3 (Kugelberg-Welander disease): Symptoms
typically manifest between 15 months and 19 years of age.
This form progresses more slowly than Type 1, allowing for a
longer, sometimes normal, life expectancy. It may be
associated with enzyme defects like hexosaminidase
deficiency. The disease starts with symmetrical weakness
and atrophy in the quadriceps femoris and hip flexors,
spreading distally in the lower limbs before affecting the arms.
Life expectancy varies based on respiratory complications.

- SMA Type 4 (Adult-onset): This form can be inherited
in a recessive, dominant, or X-linked manner, with
symptoms appearing between 30 and 60 years of age. It
involves slowly progressive weakness and atrophy of
proximal muscles, making it difficult to distinguish from
amyotrophic lateral sclerosis, which primarily affects lower
motor neurons [51].

Specifics of organization of medical care for
children with spinal muscular atrophy.

The required volume of medical care is determined by
the patient's functional status. This status is evaluated using
a classification system developed by European
neuromuscular disease specialists, categorizing patients
into three groups:
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- Children unable to sit up without assistance
("bedridden patients");

- Children who can sit independently but cannot walk
unassisted ("patients who can sit");

- Children who can walk independently ("walking
patients") [11].

To study the severity of respiratory disorders in
bedridden patients, physical examination with assessment
of the efficiency of breathing and coughing,
cardiorespiratory monitoring and polysomnography to
detect signs of hypoventilation in waking and sleeping
states; pulse oximetry to monitor blood oxygen saturation;
chest radiography in dynamics are performed. The
frequency of respiratory tract infections and the use of
antibiotic therapy have been monitored over the past six
months. When there is an acute, unexplained decline in
respiratory function or recurrent pneumonia, swallowing
function is evaluated to determine the underlying cause. In
sedentary patients, orthopedic examination and radiologic
evaluation of bone deformity dynamics are added to the
monitoring measures. Patients who can walk independently
are investigated by external respiratory function and regular
spirometry. Evaluation of gastroenterologic pathology
involves checking for early signs of gastroesophageal
reflux, performing esophagogastroduodenoscopy to assess
the feasibility of probe placement, identifying structural
abnormalities, and confirming the presence of reflux.
Motility studies, including radiological examinations, can
confirm delayed gastric emptying, which can worsen
gastroesophageal reflux. Metabolic and orthopedic
disorders are less life-threatening and are monitored by
assessing anthropometric parameters and conducting
functional physical tests [4].

Until the recent advent of disease modifiers, treatment of
SMA was only supportive. However, even after their
introduction, supportive measures are still important to
prevent or treat complications of SMA [40,41]. The main of
these complications are airway injuries, which are the leading
cause of death from SMA. Noninvasive ventilation can be
used in milder forms of SMA and should be preferred when
possible. The use of tracheostomy and invasive ventilation for
children with SMA has become more common over the years
but still presents ethical dilemmas [42]. Medical practice
varies widely in this regard [43,44]. The prospect of new
disease-modifying drugs complicates this decision.

Weight gain and increased contracture may be
associated with more dramatic deterioration of SMA [45].
Thus, stretching and lifting exercises are used to improve
function and prevent the development of contractures. The
prevalence of scoliosis in children with type | and type |l
DECA is about 80% [46].Thoracic support is used as first-
line treatment in children with low-grade scoliosis.

In more severe cases, surgery may be used to stabilize
pulmonary function and improve comfort [47].

In addition to these well-known neurologic symptoms, a
growing body of literature points to the involvement of other
organs in SMA. Indeed, SMA is a protein that is expressed
ubiquitously and may play a role outside of the central
nervous system [48]. Several studies have found preclinical
data with a higher than expected incidence of cardiac
defects also point to a primary dysfunction of the nerve-
muscular junction of SMA [49,50]. These results suggest
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that restoring SMN expression in the body may be
necessary to fully correct SMA pathology [51].

Importance and specificity of screening measures
performed to detect spinal muscular atrophy.

Today, spinal muscular atrophy is diagnosed after the
onset of symptoms, resulting in irreversible loss of motor
neurons. Before the onset of symptoms, the diagnosis can
only be made in patients with a severe family history [13].
Newborn screening(NS) can detect genetic disease before
symptoms appear [14].

In January 2016, New York State began a pilot study of
screening newborns with spinal muscular atrophy at four
New York hospitals. According to a July 2020 report, 31
states have already implemented newborn screening for
muscular atrophy. Since 2018, SMA has been part of a
mandatory newborn screening program in the southern
region of Belgium. When a diagnosis is made, treatment
begins immediately [16]. Since 2018, newborn screening for
spinal muscular atrophy has been conducted in Germany,
the regions of Bavaria and North Rhine-Westphalia; based
on the results of this pilot project, the implementation of
newborn screening for spinal muscular atrophy in Germany
is being worked on [13]. Since June 2019, pilot projects are
underway in two provinces in ltaly, Barcelona, Spain, and
the start of the program in Warsaw, Poland is being
finalized [17]. Testing newborns for spinal muscular
atraphia can detect the presence of the genetic “disorder”
during the first week of a child's life before the first signs of
the disease appear. The procedure is performed as a
routine neonatologic screening. Using a blood test from the
heel of the newborn. Diagnosis is based on molecular
genetic testing. The MLP test confirms the cause of spinal
muscular atrophy in 95% of cases . For the remaining 5%, a
smn1 gene sequencing test is required (if the first test does
not confirm the diagnosis but the patient has clinical
manifestations of spinal muscular atrophy) [13].

Currently, intrauterine screening of infants is
recommended for parents with a family history of confirmed
or suspected SMA [20] deletion of exons 7 and 8 of the
SMN1 gene is associated with the development of SMA.
They can be detected in the embryo or fetus by 10,11
prenatal diagnostic techniques, which are performed by the
following methods:

- maternal blood sample to detect free fetal DNA in the
bloodstream (analyzed around 8 weeks of pregnancy),

- chorionic villus biopsy (BVC): a sample of chorionic
villi (placental tissue) is taken through a tube inserted
through the cervix (analyzed around 10-12 weeks of
pregnancy).

- amniocentesis: spinal muscular atrophy: obtaining a
small amount of amniotic fluid (including fetal cells) through
a needle for parents who have a child with spinal muscular
atrophy (tested at about 14 weeks of pregnancy) [14].

In fulfillment of the instructions of the Head of State
Kasym-Jomart Tokayev, given at the fifth meeting of the
National Council of Public Trust under the President of the
Republic of Kazakhstan, the Ministry of Health made
changes and additions to the order of the Minister of Health
of the Republic of Kazakhstan from September 9, 2010 Ne
704 “On Approval of the Rules of Organization of
Screening”. These rules, aimed at early diagnosis of
diseases in children, have been expanded and improved.

Thus, according to the rules, medical support for the future
child begins in utero during pregnancy and includes
perinatal screening to assess fetal development and detect
malformations. In accordance with the order of the Minister
of Health of the Republic of Kazakhstan from September 9,
2010 Ne 704 “On approval of the Rules of organization of
screening ‘at the first stage of prenatal screening doctor
specialty’ Obstetrics and Gynecology ‘or’ General Medicine
‘at the second visit to a pregnant woman with the results of
prenatal screening refers her for consultation with a doctor
specializing in "Medical Genetics” according to the following
criteria:

- determination of ultrasound markers of chromosomal
pathology and (or) detection of anatomical anomalies of
fetal development during ultrasound screening of the first,
second and third trimesters;

- determination of individual genetic risk of
chromosomal pathology of the fetus 1:150 and above after
the combined test of the first trimester;

- the presence of an age factor (women over 37 years
of age).

- neonatal screening for hereditary diseases, including
screening of all newborns for phenylketonuria and
congenital hypothyroidism, is carried out in maternity
hospitals immediately after birth. Audiologic screening is
also conducted for the timely detection of hearing
impairment in all newborns and young children [23].

One in 35 people is an asymptomatic carrier of a
mutation that leads to spinal muscular atrophy , and a sick
child is born when there are 2 such mutations on the
maternal and paternal side. This occurs about 1 in 6000
births-in families where no one has heard of the disease, in
families where there are no sick relatives, no harmful
environmental factors,-it is very important to know the
perceived risk before waiting for a child diagnosed with
spinal muscular atrophy to arrive in a world that does not
suspect a high risk of genetic problems. To this end, many
private laboratories perform screening tests for SMN1,
SMN2 gene carryover [23].

Socioeconomic problems of spinal muscular
atrophy. The challenges of Spinal Muscular Atrophy (SMA)
start with a lengthy and often difficult diagnostic process.
Similar to other rare diseases, SMA imposes a significant
economic burden on society. The costs associated with
treatment, hospitalization, emergency consultations, and
visits to general practitioners and other specialists
contribute heavily to healthcare expenses. Additionally, due
to the severe disability caused by SMA, most patients
depend on family support and/or social services for their
daily activities. Therefore, quantifying the economic burden
should encompass not only healthcare costs but also the
expenses of formal care, unpaid care provided by family
members, and other household costs. The three included
studies reported the (indirect) costs of families caring for
children with spinal muscular atrophy . [30, 31,32]. All used
self-developed approaches to estimate the costs of
providing health care to affected families. Total health care
costs varied widely between countries, with average costs
being similar. For Australia ($33,000 per year) [32] for Spain
(€33,721) [30] and for France (€32,042), Germany
(€51,983) and the UK (€54,295 were high costs) [31] two
studies using parts of the same choice assessed how a
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family would cope with a family crisis. The Personality
Assessment Scale (F-COPES) showed the same results in
families with spinal muscular atrophy and sick children and
in families with healthy children with age groups. [33, 34].
One study reported significantly lower levels of perceived
social support in families with spinal muscular atrophy, [33]
while another study found the same level compared to
families with spinal muscular atrophy and families with
healthy children and older adults [34]. The predominant
theme across the included articles (five out of eight studies)
focused on the varied needs of families. Parents expressed
a significant need for information [35,36,37-39]. Although
many relied on their child's doctor as the primary source of
information about the disease, they often felt inadequately
informed and sometimes isolated. As a result, they turned
to the internet, social networking groups, and support
organizations for additional information [35,36,37,39].
Several articles noted that parents took on the task of
bridging this information gap, which was described as time-
consuming and frustrating due to the complexity and limited
accessibility of the information [35,36,37]. Their desire for
information extended beyond disease and treatment
specifics to include support services, financial aid, access to
equipment, paid caregiving, and educational options
[35,36,37,39].

Conclusion: The treatment of spinal muscular atrophy
requires a comprehensive and multidisciplinary approach.
It is especially important to keep under strict control the
state of the respiratory system in “bedridden” patients. For
parents and newlyweds when planning a child, it is
necessary to carry out a wide educational, promotional
work on this issue among the population, as passing
genetic counseling is the main means of prevention of
spinal muscular atrophy. For the purpose of early
diagnosis of spinal muscular atrophy, it is necessary to
actively screen newborns for this disease in maternity
hospitals. It is necessary to slightly increase economic
support from the state to families with children with spinal
muscular atrophy. It is necessary to enhance the
understanding of pediatricians and general practitioners
regarding spinal muscular atrophy. This improvement
aims to deliver accessible, evidence-based information
and ensure that parents and caregivers of affected
children can easily access information about the condition.

Overall, there have been many advances in the field of
SMA in the last 5 years. The main of these advances are
the introduction of 2 therapies aimed at modifying SMN3
splicing or gene replacement therapy. Both approaches
emphasize the importance of early diagnosis and
treatment. The incidence, clinical presentation, and
outcome of sma may change significantly in the coming
years through a combination of carrier testing, newborn
screening, and early treatment. Gene therapy significantly
alters the natural history of CM A, but some patients may
retain signs of the disease, especially if treatment is given
after the onset of symptoms. Consequently, additional
efforts are needed to determine whether treatment
efficacy can be improved with combination therapy. The
long-term efficacy and outcomes of gene therapy also
require further monitoring.
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