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Abstract

Background: Inherited metabolic disorders (IMD) occupy a significant place in human hereditary pathology, occur in all
populations, and have severe clinical manifestations. It is known that IMDs are one of the significant causes of childhood
morbidity and mortality throughout the world, the indicators of which directly depend on the possibilities of diagnosing and
introducing neonatal screening for IMDs in each country. For the first time, the Republic of Kazakhstan expanded neonatal
screening by including neonatal selective screening of newborns for 49 IMDs using tandem mass spectrometry (TMS).

The aim of this study was a primary analysis of the frequency of IMD in selective and mass screening, and clarification
of the reference standards of the analyzed metabolites in the Kazakhstani population.

Methods: Dry blood drops collected from newborns aged from 0 days to 6 months served as the material for the study
(n=1000). The research method was tandem mass spectrometry.

Result: The results of neonatal selective screening for IMD in the Republic of Kazakhstan showed that their preliminary
frequency is 16.0 per 1000 newborns, the main share of IMD falls on defects in B-oxidation of fatty acids and lysosomal
storage diseases (25.0%), followed by organic aciduria and peroxisomal diseases (18.7%), disorders of the urea cycle and
aminoacidopathy - (6.3%).

Conclusion: Early screening and diagnosis with TMS can help reduce mortality and morbidity among children with IMD.
Timely treatment, will improve the health of newborns and reduce the incidence of birth defects, as well as reduce the
economic burden on patients, families, and society.

Keywords: Inherited metabolic disorders, tandem mass spectrometry, neonatal selective screening.

NMANOTHOE UCCNEAOBAHUE CKPUHUHIA HOBOPOXXAEHHbLIX
HA HACNEACTBEHHbLIE BOJIE3HU OBMEHA C MCINMOJIb3OBAHUEM
TAHOAEMHOMW MACC-CNEKTPOMETPUMU B KA3SAXCTAHE

Kopnan 3. Capyakacosa’, https://orcid.org/0000-0002-4758-6948
Fynsmupa C. Cearosa?, https:/lorcid.org/0000-0001-5092-3143
Bnapucnae B. Cknapogs3,

Fynexxan T. KaceHoBa", https://orcid.org/0000-0003-0815-279X

L HAO «Kasaxckui HauuoHanbHbIM yHUBepcuTeT uM. anb-Papabu, Beicwas wkona MeauUUHbBI,
PakynbTeT MEQULMHbI U 3apaBoOXpaHeHuns, r. Anmartbl, Pecnyonuka KasaxcrtaH;
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*ToO «LleHTp MoneKynsipHOM MeguUUHbIY, I. AnMaTbl, Pecnybnuka KaszaxcTtaH.

Pestome

AkTyanbHocTb: HacnencteeHHble GonesHn obmeHa (HBO) 3aHumatoT 3HaunMTeEnbHOE MeCTO B HACNeACTBEHHOV
naTonorum YenoBeka, BCTPEYakTest BO BCEX NONYNALMAX U UMEIOT TSXKENbIE KNMHUYECKUE NposiBnenuns. VasectHo, yto HBO
SBNAOTCA OAHON M3 3HAYMMbIX MPUYWH OETCKOW 3aboneBaeMOCTM W CMEPTHOCTM BO BCEM MMpE, MOKasaTeny KOTOpOWl
HanpSIMYI0 3aBUCSAT OT BO3MOXHOCTEN OMArHOCTUKW W BHEAPEHWS HeoHaTanbHOro ckpuHuHra HBO B kaxmon cTpawe.
Brepebie B Pecnybnuke KasaxctaH HeoHaTambHbIA CKPUHWHT Obin pacluMpeH 3a CYET BKITOYEHWS! HEOHATanbHOro
CENEKTUBHOrO CKPUHUHIa HOBOPOXaeHHbIX Ha 49 HBO ¢ ucnonb3oBaHneM TaHaeMHol Macc-cnektpometpum (TMC). Lienbto
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[AHHOTO UccnefoBaHusa Obin nepBuyHbIA aHanns vactoTbl HBO npu BIBOPOYHOM M MacCoBOM CKPUHWHIE, YTOYHEHWE
pedhepeHTHbIX CTaHAAPTOB aHaNM3MpyeMblx METaboNUTOB B Ka3axCTaHCKON NONynsALuK.

Metogbl. MaTepnanom ans uccrneaoBaHus NOCNYXWUN CyXMe Kanmm KpoB, B3ATble Y HOBOPOXAEHHbIX B Bo3pacTte 0T 0
AHel go 6 mec (n=1000). MeTog uccnegoBaHns — TaHLEMHas Macc-CneKTPOMETPUS.

Pe3synbTat: PesynbTaTbl HEOHaTaNbHOMO cenekTueHoro ckpiHuHra HBO B Pecnybrivke KasaxctaH mokasanm, 4to ux
npeaBapuTenbHas YactoTa coctaensieT 16,0 Ha 1000 HoBopoXAEHHbIX, 0OCHOBHas aons HBO npuxoputes Ha gedekTbl -
OKMCMEHWS JKMPHBIX KUCIOT U NM30COMHble BonesHu Hakonnenus (25,0%), manee criedyloT opraHuyeckass aumpypust u
nepokcucomansHble 3abonesanus (18,7%), HapyLLeHus Lukna MOYeBMHbI 1 ammuHoauuaonatim - (6,3%).

3aknwoyeHne. PaHHWA CKPUHMHT 1 guarHocTuka ¢ nomowbtd TMC MOryT noMoyb CHW3WUTb CMEPTHOCTb M
3abonesaemoctb cpeay geten ¢ HBO. CBoeBpeMeHHOe NeyeHne ynyywnT 300poBbe HOBOPOXAEHHBIX W CHU3UT 4acToTy
BPOXAEHHbIX 4ePEKTOB, @ TAKKE CHU3NT IKOHOMUYECKYHO Harpy3Ky Ha naLueHTOoB, CEMbM W 0BLLECTBO.

Knrouesble cnoea: HacnedcmeenHble 60ne3HU 00OMeHa, MmaHOeMHasi Macc-CneKmpoMempusi, HeOHamaslbHbIi
CeeKmUBHbIL CKPUHUHR.

Tywingeme
KASAKCTAHOA TAHOEMAOIK MACC-CNEKTPOMETPUA
KOJNAAHYBIMEH TY¥KbIM KYANAUTbIH METABONUANDIK
AYPYINAPAOBbIH HEOHATANbAObI CKPUHUHIIHIH NTMNOTTbIK 3EPTTEYI
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©3ekTiniri: TykbIM KyanailTblH MmeTabonukanbik aypynap (TMA) agamHbiH, TyKbIM KyanailTbiH naTornorysicbiHaa
MaHbl3abl OpbH anagpl, 6aprbik nonynsauusnapaa Ke3gecedi XaHe ayblp KIMHWKanbIk, KepiHictepre we. TMA ayHve
Xy3iHge Gananap aypybIHbIH, XaHe eniMiHiH, MaHbI3abl cebenTepiHin, Oipi Gonbin TabbinaTbiHbl GEMrini, OHbIH, KePCETKILUTEPI
9p enge HeoHaTanmblk CKPUHWHITI OWarHoCTWKanay XoHe eHrisy MyMKiHAiKTepiHe Tikenen GalnaHbICTbl. KasakCTaH
PecnybnukacbiHga anfaw peT HeoHaTanblk, ckpuHuHr 49 HBO yuwiH TaHgemaik macc-cnektpomeTpustbl (TMC) nainganana
OTbIPbIMN, XaHa TyFaH HapecTenepai HeoHaTarnbbl ipikTeY CKPUHWHIIH KAMTUTLIHOAN KEHEeNTINA;.

Byn 3epTreyAiH MakcaTbl CENeKTUBTI XoHe xannai ckpuHuHrte TMA xwiniriH Gactankbl Tangay, KasakCTaHmblk,
nonynsiumsagarsl TangaHaTbliH METabonuTTEPAiH 3TanoHabIK, CTaHAAPTTapblH HaKTbinay 6ongs!.

dpictepi. 3epTTey MaTepuans! peTiHoe 0 KyHHeH 6 aitFa JeuiHri kaHa TyFaH HapecTenepaeH anbiHFaH Kypfak KaH
Tamwbinapel (n=1000) 6ongbl. 3epTTey agici - TaHAEMAIK MacC-CNEKTPOMETPUS.

Hatuxeci: Kasakctan Pecnybnukacsingassl TMA HeoHaTanbfbl CENEKTUBTI CKPUHUHT HRTWXKENEPi onapablH, angblH
ana xwiniri 1000 xaHa TyraH HapecTere wakkaHaa 16,0 kypangbl, TMA Herisri yneci Mai KbIKbIILAPbIHbIH, B-TOTbIFY
akaynapbl MeH NWU30COMarnblK XuHaKTay aypynapbiHa (25,0%) 6annaHbicTbl ekeHiH kepceTTi. OfaH KeliH opraHuKanbik,
aunaypust XaHe nepokcucomarnbik, aypynap (18,7%), ModeBMHa LnKMiHiH, By3binybl XaHe amuHoauugonatus - (6,3%).

KopbITbiHAbL. TMC KeMmeriveH epTe CKPUHMHT XaHe auarHocTuka TMA Gap 6Gananap apacbiHoafbl eniM MeH
CbIpKaTTaHyabl a3aiTyra KeMekTecefi. YakbITbilbl eMAey XaHa TyFaH HapecTenepmi, AeHCayNblfbiH XakcapTyFa XaHe
Tya GiTkeH akaynapfbl asailTyra, COHbIMEH KaTap NauueHTTepre, oTbackinapra XoHe KOFamMsa 3KOHOMUKAIbIK, XyKTEMEH
asanTyra MyMKiHZiK Bepegi.

TyliHdi ce3dep: myxbiM KyanalimbiH Memabonukansik aypynap, maHoemoik macc-chekmpomempusi, HeoHamarnb0ob!
cenekmusmi CKpUHUHe.
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Introduction

Inherited metabolic disorders (further in the text IMD)
is a class of hereditary monogenic disorders caused by
mutations in genes that control the synthesis of enzymes,
structural proteins, cell transport proteins, and other
polypeptides responsible for complex reactions associated
with metabolism. (Britannica.
https://www.britannica.com/science/metabolic-disease)

A distinctive feature of IMD is an autosomal recessive
type of inheritance in most cases and the presence of highly
specific biochemical markers of diseases, on which their
laboratory diagnostics is based (biochemical analyzes,
determination of the spectrum of amino acids, organic acids
in the urine, carnitine, and acylcarnitines in the blood,
determination of enzyme activity, molecular-genetic
diagnostics) [13]. There is the possibility of metabolic
correction for some of this group of diseases.

IMD occupies a prominent place in human hereditary
pathology, occurs in all populations, and has severe clinical
manifestations. The frequency of individual forms of IMDs in
populations is extremely low, 1 per 100,000 newborns, but
their total frequency is high. Thus, according to the data of
selective screening of newborns in Moscow by tandem
mass spectrometry (further in the text TMS), the frequency
of all screened orphan IMD was 13.3 per 1000 newborns
[18].

It is known that 80% of orphan IMD manifest in early
childhood and occupy about 30% of the number of beds in
children's hospitals, they are characterized by an acute
course and early (up to 3-5 years) death, up to 40% of early
childhood mortality is due to IMD [16,21,23,].

Diagnosis and treatment of IMDs are one of the most
difficult tasks of clinical genetics, pediatrics, and neurology.
Most IMDs are characterized by significant clinical
polymorphism and pronounced genetic heterogeneity,
which leads to nonspecific clinical manifestations, such as
convulsions, coma, muscle weakness, vomiting,
hepatosplenomegaly, etc., which make it difficult to make a
correct diagnosis on time. Of particular difficulty is the
diagnosis of IMD in newborns, when the clinical picture
develops early and quickly leads to death. In the neonatal
period, approximately 25% of known IMDs manifest
themselves, and almost all of them are distinguished by the
particular severity of the child's condition. Most children with
neonatal forms of IMDs die in the first months of life or are
observed for a long time with a variety of inadequate
diagnoses (mental retardation, cerebral palsy, epilepsy,
"sluggish child" syndrome, etc.).

The only IMD screening method is tandem mass
spectrometry, an analytical method that can be used to
obtain both qualitative (structure) and quantitative
(molecular weight or concentration) information of analyzed
molecules after their conversion into ions.

In comparison with the used enzyme immunoassay,
immunofluorescent methods, the TMS method has a higher
selectivity and specificity, high sensitivity, and a short
analysis time. This is the only method that allows different
classes of analytes to be combined in a single assay,
making it a versatile IMD screening method. TMS makes it
possible to analyze a large number of metabolites, which
means detecting a large number of IMDs (disturbances in
the metabolism of amino acids, organic acids, and defects
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in mitochondrial b-oxidation of fatty acids, disorders of the
urea cycle). The sample of the IMD study is a dry blood
drop on filter paper used in the neonatal screening system,
the transportation of which does not require compliance
with temperature regimes and does not have an expiration
date.

Mass and/or selective TMS screening for IMD has been
implemented in more than 60 countries of the world, in all
developed countries (the USA, EU countries, Canada,
Australia, etc.), in several developing countries (China,
Malaysia, Singapore, Brazil, Argentina, etc.). etc.) and has
proven its high diagnostic value and cost-effectiveness
(www.isns-neoscreening.org).

For example, a US cost-benefit analysis found that the
total incremental annual cost of TMS screening for 540,000
newborns in California was 5.7 million US §. 83 children
with IMD were identified. TMS screening reduced the
expected health care costs of sick newborns by $7.2 million,
saving $708,000 per lifetime cost at a cost per case
detected of $68,000. It has been shown that every dollar
invested in TMS screening saved US$9.32 [10].

It is known that IMDs are one of the significant causes
of childhood morbidity and mortality throughout the world,
the indicators of which directly depend on the possibilities of
diagnosing and introducing neonatal screening for IMDs in
each country.

A meta-analysis found fluctuations in infant mortality
from IMD from 3.2% in North Carolina to 32.7% in Libya
[7,14]. Considering that the vast majority of all deaths from
IMDs will occur in low-income countries, it has been shown
that 33% of the contribution of IMDs to the structure of
causes of child mortality represents the lower limit of
mortality from IMDs [20,22].

According to WHO, in countries where neonatal or
selective screening for IMD is carried out, the mortality and
disability of young children have significantly decreased.
For example, according to the International Society for
Neonatal ~ Screening, www.isns-neoscreening.org, 28
orphan IMDs are screened in Austria, 17 in Denmark, 33 in
Iltaly, 26 in Russia, 19 in Estonia, and 42 in the USA.
[2,8,9,19,].

For many IMDs, there is an effective and affordable
treatment (in most cases, diet therapy), the cost of which
varies. For a few IMDs (about 10) there is an expensive
enzyme replacement therapy, the remaining IMDs, in
addition to diet therapy, need special vitamins and drugs
necessary to detoxify accumulated metabolites, the cost of
which is low. During the first year of life, children need
intensive treatment, after a year the number of visits and
examinations decreases. After 5-7 years of age, the need
for specialized therapeutic nutrition usually disappears, and
patients are on a low-protein or low-fat diet.

It has become clear that early screening and diagnosis
of TMS can help reduce mortality and morbidity among
children with IMD. Infant, child mortality, early disability, and
other serious consequences of IMD in children can be
prevented through early detection and timely treatment,
which will improve the health of newborns and reduce the
incidence of birth defects, as well as reduce the economic
burden on patients, families, and society [1,22].

Currently, TMS screening is performed in developed
countries such as the United States, Canada, Germany,
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and Spain, as well as in Latin American countries, including
Mexico, Brazil, Costa Rica, Germany (2001), Australia
(1998), Mainland China and Shanghai (2003). Qatar, Saudi
Arabia, and the United Arab Emirates have adopted
national expanded newborn screening using TMS
[3,11,12,15,17].

The developers of the Roadmap (RM) "Improving the
provision of comprehensive care for children with disabilities
in the Republic of Kazakhstan for 2021-2023" approved by
the Prime Minister of the Republic of Kazakhstan on August
17, 2020, proposed the first time in the Republic of
Kazakhstan to expand neonatal screening by including
neonatal selective screening of newborns for 49 IMDs using
the TMS method.

Material and methods

"Center of Molecular Medicine" (CMM) in Almaty
conducted a pilot project to study the prevalence of IMD in
the Kazakhstani children's population.

The purpose of the project: primary analysis of the
frequency of IMD in selective and mass screening,
clarification of the reference standards of the analyzed
metabolites in the Kazakhstani population.

The material for the study was dry blood spots, the
sampling of which was carried out in 5 cities of the Republic
of Kazakhstan: Nur-Sultan - 304 (30.4%), Shymkent - 147
(14.7%), Atyrau - 250 (25%), Almaty - 155 (15.5%), Aktobe
- 144 (14.4%). 1t should be noted that some studies were
carried out retrospectively (mortality cases in the neonatal
and infantile periods), by examining dry blood spots, which
are stored in the archives of medical genetic consultations.

The age distribution is as follows: newborns from 0 to 7
days - 537 (53.7%), from 8 days to 6 months - 154 (15.4%),
older than 6 months - 309 (30.9%). Total: 1000 samples
(dry blood spots) for TMS analysis, which were delivered to
the laboratory of CMM.

The main signs (symptoms) are the sudden onset of a
clinical condition after a period of normal child development.
In the anamnesis, attention was paid to cases of IMD in
several cases, cases of stillbirths, and cases of sudden
death syndrome in previous children in the postneonatal
period.

Also important were clinical criteria in the form of
hepatomegaly (hepatosplenomegaly); metabolic acidosis;
multiple ~ fractures.  Additional  criteria  (symptoms):
cardiomyopathy; hypoglycemia; thrombocytopenia;
increased levels of liver enzymes, bone and joint
abnormalities (joint stiffness, chest deformity, rickets-like
changes); dystonia, hyperkinesis, that is the already known
basic and additional clinical signs of IMD were used [18,21].

In the process of work, it became obvious that
simultaneously with the introduction of selective screening
for IMD, a coordinated complex system is needed,
consisting of training of medical personnel, adherence to a
clear screening algorithm, observation of atypical test
results, confirmatory testing, diagnosis, treatment and
evaluation of the effectiveness of therapy. It also requires
the training of neonatologists, pediatricians, and general
practitioners to isolate the most appropriate and alert
symptoms of IMD in newborns and children.

The research method is tandem mass spectrometry.
Equipment used: QSight Perkin Elmer. RU RK-MT -5 No.
018237 dated 12.09.2018. Reagent Kit: NeoBase Non-
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derivatized MSMS Kit, NeoLSD™ MSMS Kit. Simplicity 3Q
analyzer software.

Statistical processing of the obtained data was carried
out using the Statistica 6.0 application package, Excel
spreadsheets (15.0).

Results

The total number of identified NBOs was 16, of which:

- Organic aciduria - 3 (18.7%): Propionic acidemia - 1,
Methylmalonic acidemia - 1, Phenylketonuria — 1;

- Lysosomal storage diseases - 4 (25.0%): Krabbe
disease - 2, Gaucher disease - 1, Pompe disease - 1;

- Fatty acid oxidation defects - 4 (25.0%): Primary
carnitine deficiency -1, deficiency of short and medium-
chain acyl-CoA dehydrogenase - 2, type 2 glutaric aciduria
- 1,

- Peroxisomal  diseases - 3  (18.7%):
Adrenoleukodystrophy - 1, Zellweger's disease - 1, Refsum
disease — 1;

- Disorders of the urea cycle - 1 (6.3%): Type |
citrullinemia — 1;

- Aminoacidopathy - 1
hyperglycinemia - 1.

Molecular genetic confirmation was carried out in 5
cases (31.3%). Of these: in two patients with Pompe and
Gaucher disease, tests are underway, in a patient with
phenylketonuria, a homozygous mutation in the PAH gene
and mutations in the ACADM and ACADS genes in the
heterozygous state in a patient with a deficiency of short-
chain and medium-chain acyl-CoA dehydrogenase.

The control group consisted of 342 clinically healthy
newborns (179 girls, 163 boys) aged 3-14 days. As a result
of the study of the concentrations of amino acids and
acylcarnitines, ketones in the capillary blood of 342 healthy
newborns, 0.5 and 99.5 percentiles of the concentrations of
the studied metabolites were determined, which were
subsequently used as reference values.

The results obtained indicate that selective screening
for IMD is more economically justified, but the effectiveness
of treatment with a detailed clinical picture is lower. Since
some IMDs occur in the form of acute urgent conditions
(with the threat of developing a lethargic coma), lethal
outcomes and early development of disability with an
irreversible loss of function of the central nervous system
will be expected in case of untimely diagnosis and
treatment.

Our study showed that screening of children with
suspected IMD was more effective at the age of up to 6
months since the manifestation of clinical syndromes of
many diseases begins after the age of 4 months of life.

A clinical finding deserves special attention when IMDs
were detected in children with verified diagnoses from the
spectrum of autism spectrum disorder. A logical question
arose: are we talking about the comorbidity of autism with
some IMDs, or do certain forms of IMDs have an autistic
syndrome in their clinical structure? The issue of timely
differential diagnosis of mental and speech developmental
delays is very relevant since almost all children with IMD
have these signs.

Among the studied children, three had a diagnosis of
"Children's autism". In one family, twins (sister-brother)
showed a decrease in the activity of the enzyme
galactocerebrosidase (GALC) - Krabbe's disease, and a 7-

(6.3%):  Non-ketotic
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year-old girl - a violation of fatty acid metabolism - a
diagnosis of Multiple acyl-CoA dehydrogenase deficiency
(glutaric aciduria type 2).

IMDs were identified in these children when informing
medical geneticists in preparation for a pilot project as part
of the implementation of the RM. Common to all children
from this group of autism spectrum disorders are difficulties
in  communication, many individual  stereotypical
movements, and repetitive behaviors - these are the signs,
due to overdiagnosis of disorders from the autism spectrum,
that make it difficult to timely identify, for example, IMD.
These symptoms, as you know, can be not only in autism
but also in mental retardation and early childhood
schizophrenia. Therefore, the issue of awareness among
primary health care professionals and child psychiatrists,
and child neurologists about the clinical criteria for IMD and
timely differential diagnosis of autism, mental retardation,
and other mental and neurological disorders in childhood
becomes even more relevant.

Table 1 presents the range of referral diagnoses for
TMS screening with identified IMDs.

Table 1. The spectrum of referral diagnoses for TMS
screening with identified IMDs.

Referral diagnosis for TMS N %
Acute encephalitis, sepsis 2 12,6
Metabolic acidosis, coma 7 437
Autism, STD 3 18,5
Cerebral palsy 1 6,3
Epilepsy, convulsions resistant to therapy |2 12,6
Bone anomalies 1 6,3
Total: 16 100

As can be seen from Table 1, the most common referral
diagnosis was metabolic acidosis, coma in 43.7%, followed
by autism - 18.5% and acute encephalitis, sepsis or
epilepsy, convulsions resistant to therapy - 12.6% each.

The TMS screening budget to identify IMDs for each
country is an important argument in the decision for or
against. Our analysis of the available results of the study on
the cost-effectiveness of screening (published economic
estimates, economic estimates, life expectancy (LY) and
QALY, total NBO prevalence) showed that all authors agree
that the advantages of TMS are rapid testing, high
sensitivity and safety, high throughput and minimal sample
volume. There is no data on the shortcomings of the
technology. The limitation is the additional costs of the state
for the purchase of reagents for analysis [4,5,6,17,23]. This
factor is the stumbling block in the decision "to be or not to
be" screened by TMS for IMD in each country.

Discussion

Since February 2022, a pilot project has been launched
in the Republic of Kazakhstan in all regions of the country
for selective screening of newborns using TMS for 49 IMDs
to implement paragraph 7 of the Roadmap to improve the
provision of comprehensive care to children with disabilities
in the Republic of Kazakhstan for 2021-2023. According to
the submitted report from the CMM (participant-executor of
the pilot project), for the reporting period (February - March
2022), 23 blood samples (dry spots) for TMS at the IMD
were received. 3 NBOs (13.0%) were detected - 2 cases of
Multiple deficiencies of acyl-CoA dehydrogenase (glutaric
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aciduria type 2); 1- Deficiency of medium-chain acyl-CoA
fatty acid dehydrogenase;

The ultimate goal of the pilot project is whether selective
screening of newborns for IMD is needed in the Republic of
Kazakhstan or not? When implementing a pilot project, it is
very important to notify obstetric and primary health care
institutions about this pilot, to assess on-time clinical
indications for referral to selective screening for IMD. Even
now, when receiving the first results, it became clear that
the prevalence of IMD in the Republic of Kazakhstan is
likely to be much higher than that detected in the pilot per
1000 newborns. This means that an algorithm should
already be developed for accompanying a child from the
moment IMD is detected in him - a permanent council of
specialists in medical genetics, neonatologists, and
pediatricians is needed; if IMD is detected - transfer of data
to the obstetric institution or territorial polyclinic at the place
of attachment of the child; mandatory medical genetic
counseling for families where IMD was detected in a child
(molecular genetic analysis to determine the risk of re-birth
of a child with IMD), further dispensary observation,
provision with the necessary enzymes and development of
an appropriate diet, etc.

Conclusion

1. The results of the pilot project of selective screening
for IMD in the Republic of Kazakhstan showed that their
preliminary frequency is 16.0 per 1000, the main share of
NBO falls on defects in [B-oxidation of fatty acids and
lysosomal storage diseases (25.0%), followed by organic
aciduria and peroxisomal diseases (8.7%), disorders of the
urea cycle and aminoacidopathy - (6.3%).

2. The main referral diagnosis for TMS analysis in
43.7% were emergency indications such as metabolic
acidosis and coma; in older children - autism and delayed
psycho-speech development - 18.5%, as well as the
presence of therapy-resistant epilepsy and acute
encephalitis - 12.6%.

3. All IMD diagnoses were made in the Republic of
Kazakhstan for the first time, pathogenetic treatment was
not carried out for these children, which led to the death of 7
children (43.7%), which confirms the high social
significance of the introduction of neonatal TMS screening
for IMD for early diagnosis and timely pathogenetic
treatment IMD.

Thus, given the significant economic losses of the state
associated with the cost of symptomatic treatment, medical
care, life expectancy and lifelong maintenance of disabled
children with IMD, early diagnosis of orphan IMD is a
necessary condition for reducing infant and child mortality,
morbidity and disability in the Republic of Kazakhstan.
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