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Features and difficulties of medical supportive care for patients
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ABSTRACT
Introducing expanded neonatal screening (ENS) into medical practice in the Russian Federation (RF), in accordance with
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medical care to patients with congenital and (or) hereditary diseases”, significantly increased the detection of hereditary
metabolic diseases (HMDs) in children. However, due to several reasons, the diagnosis of orphan diseases is still fraught

with great difficulties.

In this review, we present the currently available data on isovaleric acidemia/aciduria (IVA), one of the HMDs from the
ENS group of diseases. The issues of epidemiology, etiopathogenesis, clinical manifestation, diagnosis and treatment of
this orphan disease are considered. As an illustration of the features of medical supportive care for pediatric patients with
a preliminary positive ENS for IVA, and the difficulties at the stage of verifying the diagnosis, we present a case from our

own practice.

Keywords: isovaleric acidemia, advanced neonatal screening, hereditary metabolic diseases, orphan diseases.
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BBEJAEHUE

B 2024 r. B paMKax pacHInpeHHOTO HEOHATAIb-
Horo ckpunuHra (PHC) Ha Hayiuuue HacJIe[[CTBEH-
HBIX 3200JIeBaHU OBLIO 06CIE0BAHO OKOJIO 1 MJTH
230 TBHIC. HOBOPOXKJIEHHBIX B 85 cyObekTax PO u
chopmupoBaHa Irpymnmna prucka, coctaBusiias 1,86 %
OoT 00IIero ymeiaa >XKUBOPOXKAEHHBIX AeTei. Ilop-
TBEP2K/IAIOIIYI0 JUATHOCTUKY IpoBenu y 87,12 %
JleTedl U3 TPYNIIbl PHCKA, II0 pe3yJabTaTaM KOTOPOU
BBISIBJIEHO 379 CJIyYaeB HACJIEJICTBEHHBIX O0Ie3HEH
obmena BemectB (HBO), 117 merell co cnuHaJIBHON
MBIIIIeYHOM arpodueil u 180 ciiydyaeB NMepBUYHBIX
UMMYyHO1ebUITUTOB [1].

OO1ensBecTHO, YTO paHHee BbIsiBiaeHHe HBO
MI03BOJISIET CBOEBPEMEHHO, €IIe /10 UX KIIMHUUYECKOH
MaHudecTanuy, NPUMEHUTh pAf cHerudUIecKux
JIedeOHBIX MEPOIPUATHH JJIA IPEeAOTBPAIeHH
HeOJJIaTONPUATHBIX MOCIIEACTBUH, BKJIOYAs CIyUau
JIETAJIbHOTO HMCXO0/1a, W YJIYUIIUTh KAauecTBO >KU3HU
MmanueHTos [1].

Onnoit u3 Takux HBO siBjisgercs n3oBajepruaHoBast
anuaypusi/anugemust (MBA). biarogapsi mmpokomy
BHE/IDEHUIO COBPEMEHHBIX TEXHOJIOTHH JIMaTHOCTHKY,
HaKOIIWJIOCHh OIpPe/IeJIEHHOE KOJIMYECTBO JIAHHBIX,
MTO3BOJIAIOIINX COCTABUTD B IIEJIOM IIPEJICTABJIEHHE 00
5TOM 3a00JIEBAHNU U TAKTHKE METUIIMHCKOTO U COITU-
aJIbHOTO COIIPOBOXK/IEHUS MAIlMeHTOB. Bmecre ¢ Tem
MocJieIHNEe Hay4yHble MCCJIEIOBAHUA IIPEJICTABIIAIOT
MH(OPMAIIIO O BHOBb BBIABJISIEMBIX BUJAX [IATOT€H-
HBIX U BEPOSITHO MATOT€HHBIX BADUAHTOB HYKJIEOTH/I-
HOM IIOCJIEIOBATEIbHOCTA B TeHaX U CBA3AHHBIX C
STHIMH T€HETHYECKUMU «II0JIOMKaMH» O0COOEHHOCTSIX
TeueHus 3abosieBanus [2, 3].

B HacTosmmem 0630pe OCBeIeHbl BOIIPOCHI 3THO-
IaTtoreHesa, JUArHOCTUKU, KJIMHUYECKOH KapTHHBI
U TaKTUKU BeZleHUA narueHToB ¢ IBA. ITockobKy

INTRODUCTION

In 2024, as part of the expanded neonatal screen-
ing (ENS) for hereditary diseases, about 1 230 000
newborns were examined in 85 regions of the Rus-
sian Federation (RF), and a risk group was formed,
accounting for 1,86% of the total number of live-born
children. Confirming testing was performed in
87,12% of children at-risk, which revealed 379 cases
of hereditary metabolic diseases (HMDs), 117 chil-
dren with spinal muscular atrophy, and 180 cases of
primary immunodeficiency [1].

It is well known that early detection of HMDs
makes it possible to apply a number of specific thera-
peutic interventions in a timely manner, even before
their clinical manifestation, to prevent adverse
effects, including deaths, and improve the quality of
life of patients [1].

One of these HMDs is isovaleric acidemia/acid-
uria (IVA). Due to the widespread introduction of
modern diagnostic technologies, a certain amount of
data has accumulated, allowing us to form a general
understanding of this disease and the tactics of med-
ical and social support of patients. At the same time,
recent scientific studies provide data on newly iden-
tified types of pathogenic and probably pathogenic
variants of the nucleotide sequence in genes and the
features of the disease course associated with these
genetic abnormalities [2, 3].

This review highlights the issues of etiopathogen-
esis, diagnosis, clinical picture and management of
patients with IVA. Since the description of each indi-
vidual case of orphan disease allows to expand the
understanding of the features of its development and
course, we found it possible to demonstrate not only
the features, but also the difficulties in the process of
diagnosing HMDs from the group of organic acide-
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OIHMCaHUe KaXKJOTO OT/AEJIBHOTO caydas op(aHHOTO
3a00JI€eBaHUS TO3BOJISIET PACHIUPUTDH IIPe/iCTaBIIe-
HUe 00 0CODEHHOCTSIX €r0 Pa3BUTHUSA U TEUEHUs, TO
MBI COYJIM BO3MOKHBIM IIPOZEMOHCTPHPOBATH HE
TOJIBKO OCOOEHHOCTU, HO M CJIOXKHOCTU B IIPOIfECCe
nuardoctuku HBO u3 rpymnsl OpraHudecKux aru-
JIypuii/anuaemMuii, B yactHocTH WBA, mpencraBuB
cJIyday U3 COOCTBEHHOM KIMHUYECKUH MPAKTUKH.

OITPEAEJIEHUE U IINJTEMHNOJIOTUA

NBA nupexacraBiser cobOH HAacJIeICTBEHHOE
HapyllleHrne 00OMeHa BEIeCTB, BHI3BAHHOE HU3MeHe-
HUSAMU B TeHe, KOAUpPYyoIeM (epMeHT H30Baje-
puwi-KoA-zmeruaporenasy, 4To IIPUBOIUT K €TI0 HEZ0-
CTaTOYHOM aKTUBHOCTH WJIM OTCYTCTBHIO B II€UEHH,
MMOYKaX, CKeJIETHBIX MBIIIIax, Guopobiaacrax. JJaH-
HBIN (pepMEHT OTBeUYaeT 3a OJUH M3 ITAIOB B pac-
IIEIJIEHUN JIEHITNHA, a ero AedUITUT IPUBOIUT K
HAKOIUIEHUI0 XUMUUYECKHX CyOCTpaToB B KpPOBH
[4, 5]. TIo maTodu3HOIOTHYECKON KJIacCUPUKAITUU
HacJIeICTBEHHbIX OosiesHerr WBA oTHOCHTCS K
TpyIIIe OpraHUYeCKUX aluaypui [4].

ITepBoe yIIOMUHAHUE CUMIITOMOB, XapaKTEPHbIX
s UBA, npencrasieno B 1966 r. K. Tanaka et al.
B 1967 r. M. Budd et al. onucanu cemelinbie cayyau
cpenu OOJBHBIX JIeTeW, Y KOTOPBIX TaKKe OTMeda-
Jlach KJIMHWYECKas KapTHHA JJaHHOTO 3aboJieBa-
Hus [4].

Yacrora Bo3HUKHOBeHUs1 VIBA 110 JaHHBIM pas-
HBIX aBTOPOB BechbMa BapuabesbHa. Tak, B CIIIA oHa
cocTaBJIsieT 1 cyyadl Ha 250 000, B Kutae — 1 Ha
190 000 [6, 7]. B 0T/1eJIbHO B3ATHIX KUTAHUCKHUX IIPO-
BUHIUAX YaCTOTa BCTPEYAEMOCTH COCTABJISET IPHU-
MepHO 1:85 000 [2]. B P® yacrora 3a6os1eBaHus Ha
HACTOSIIUY ITIEPUOJ] BpEMEHU He olpejiesieHa [8].

ATUOITATOTEHETNYECKHUE ACITIEKTDI

BosuukuoBenne MBA o0ycioBieHO edeKToM
reHa wusoBanepuwi-KoA-gerunporenaser — IVD B
JoKycax 15q14-q15. HacsiesjoBanue mpoucxoauT 1o
ayTOCOMHO-pelecCuBHOMY TuIlly. Ecau oba poau-
TeJIsA SIBJISTIOTCS TETEPO3UTOTAMU 110 MATOTEHHOMY
BapUaHTy HYKJIEOTHUJIHOU IIOC/IEIOBATEILHOCTH B
IVD, To Kax b1l cbC UMEET BEPOSATHOCTD 25 % OBIThH
MMOPa’keHHBIM U B 50 % CJIydaeB cTaTh O€CCHUMIITOM-
HBIM HOcUTesieM [9].

JlaHHBIN MaTOTEHHBIH BapUAHT HYKJIEOTHUTHOMN
IOCJIE/IOBATEJIPHOCTH  TMPUBOJAUT K  CHHIKEHUIO
aKTUBHOCTH (hepMEHTAa MUTOXOH/IPHAJIBHOU M30Ba-
nepuii-KoA-zeruporeHassl 4 ero HEJOCTATOUHOCTHA
B IIEUEHH, IMOYKAX, CKEJIETHBIX MbIIIIaxX u Gubdbpo-
6sacrax [9]. B cBoio ouepezb, yKazaHHAsT HeJOCTa-
TOYHOCTHh (DEPMEHTA COIPOBOXKAAETCS HAPYIIeHUEM
CHHTEe3a 3-MeTWIKPOTOHMI-KOA u3 wm3oBanmepui-

mia/aciduria, in particular IVA, by presenting a case
from our own clinical practice.

DEFINITION AND EPIDEMIOLOGY

IVA is a hereditary metabolic disorder caused by
changes in the gene encoding isovaleryl-CoA dehy-
drogenase (IVD) enzyme, which leads to its defi-
ciency or absence in the liver, kidneys, skeletal mus-
cles, fibroblasts. This enzyme is responsible for one
of the steps of leucine breakdown, and its deficiency
leads to the accumulation of chemical substrates in
the blood [4, 5]. According to the pathophysiological
classification of hereditary diseases, IVA belongs to
the group of organic aciduria [4].

The first mentioning of symptoms characteristic
of IVA was presented in 1966 by Tanaka et al. In
1967, Budd et al. described family cases among sick
children who also had a clinical picture of this dis-
ease [4].

The incidence of IVA according to different
authors is very variable. For example, in the USA, it
is 1 case per 250 000, in China it is 1 per 190 000
[6, 7]. In individual Chinese provinces, the incidence
is approximately 1:85 000 [2]. In the RF, the inci-
dence of IVA has not been determined at the present
time [8].

ETIOPATHOGENETIC ASPECTS

The occurrence of IVA is caused by a defect in the
IVD gene at loci 15q14-q15. Inheritance is autosomal
recessive. If both parents are heterozygous by the
pathogenic variant of the nucleotide sequence in
IVD, then each sib has a 25% chance of being affected
and in 50% of cases becoming an asymptomatic car-
rier [9].

This pathogenic variant of the nucleotide
sequence leads to a decrease in the activity of mito-
chondrial IVD and its deficiency in the liver, kidneys,
skeletal muscles and fibroblasts [9]. In turn, this
enzyme deficiency is accompanied by a disturbance
of the synthesis of 3-methylcrotonyl-CoA from isova-
leryl-CoA (products of leucine catabolism), which
leads to the accumulation of isovaleryl-CoA deriva-
tives in tissues and biological fluids (isovaleric,
3-hydroxyisovaleric, 4-hydroxyisovaleric acids, iso-
valerylcarnitine (Cs), isovalerylglycine, etc.). As a
result of the above processes, toxic effects of metabo-
lites occur causing the changes in the central nervous
system, liver, and bone marrow and leading to the
development of severe metabolic ketoacidosis, sec-
ondary hyperammonemia, hyperglycinemia, and
hyper-/hypoglycemia. A consequence of high renal
excretion of isovalerylcarnitine is secondary carni-
tine deficiency [5].
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KoA (mpomykToB kartaboiusma JeHIWMHA), YTO
COIIPOBOK/IAETCS HAKOIJIEHUEM B TKAHAX W OUOJIO-
THYECKUX JKUKOCTSX MPOUBBOHBIX HM30BAJIEPUII-
KoA (u3oBasepnaHOBOH, 3-TUAPOKCUH30BaJIepUa-
HOBOU, 4-TH/IPOKCHU30BAJIEPHAHOBOU KUCJIOT, U30-
Batepwikapuutuda (C5), HU30BaIepWITIUIIMHA
U 7p.). B pesysibTaTe BBIIIEOMHCAHHBIX MPOIIECCOB
BO3HHUKAIOT TOKCUUYecKre 3G PeKTh MeTaboJUTOB ¢
W3MEHEHUsMHU B IEHTPAJIbHOU HEPBHOH CHCTEME,
IeYeH’, KOCTHOM MO3Te, 00YCJIOBJIMBAS Pa3BUTHE
TSKEJIOTO METAabO0JIMYECKOTO KETOAIH/I032, BTOPUY-
HOH  TUllepaMMOHHEMHUHU,  THUIIEPIVINIIUHEMHUH,
rumnep-/runoryinkeMun.  CefCTBUEM  BBICOKOH
IMOYEYHOH SKCKPEIUY N30BaJIEPUJIKADHUTHHA SBJISI-
€TCs1 BTOPUYHAs HeJIOCTATOUHOCTh KapHUTHHA [5].

HauGoJsiee yacTo BeTpedyaeTcsi W OIHCHIBAETCS
MHOTHMH aBTOPaMH IaTOT€HHBIH BapHaHT HYKJIEO-
THUAHOHN MOCJIeJ0BaTeILHOCTA B TeHe IVD B TOUke
932C>T (p.A282V), cunraromuiics 6eCCHMITOMHON
(opmoi, Mpu KOTOPOU YaCTUYHO coXpaHeHa (ep-
MEHTAaTUBHAsI aKTUBHOCTh. OHAKO IOSBJISIETCI BCE
0oJIbIlle JAHHBIX 00 OTaIeHHBIX HEOJIATOIPUATHBIX
IIOCJIE/ICTBUSIX BBIIIEOIMCAHHBIX MEeTa00JINYeCKHUX
HapylIleHH# U Bc€ Gosblie MHGOPMAIMH O PEru-
CTpaIl¥i HOBBIX U PaHee He OMMCAHHBIX THIIOB IIaTO-
TeHHBIX BapuaHTOB reHa. Hampumep, Y. Lin et al.
(2020) BaperucTpupoBaIM TaKHEe BapHAHTHI OJTHO-
HYKJIEOTH/THOTO TOIUMOpGU3Ma, Kak C.499A>G
(p-M167V), ¢.640A>G (p.T214A), c.740G>A
(p.G247E), ¢.832G>C (p.V278L) u c.1195G>C
(p-D399H). 9T BubI HApPYIIEHUH ABJISAIOTCS MATO-
TeHHBIMH W CIOCOOHBI BBIBBIBATH CTPYKTYPHBIE
MOBPEXKIEHUs U OpraHHble AUCHYHKINH [2].

R. Rock et al. (2025) Habsrofanu 38 maeHToB ¢
WBA, u nozgasJsolee 00JIbITHHCTBO (69%) nmenu
CaMbIil pacCIpOCTPAHEHHBI NATOTeHHBIH, HO Oec-
CHUMITOMHBIA BapuaHT ¢.932C>T (p.AlagiiVal).
BMecTe ¢ TeM BBISIBJIEHBI U J[Ba HOBBIX ITATOT€HHBIX
BapuaHTa, a uMeHHO C.487G>A (p.Ala163Thr) u
¢.985A>G (p.Met329Val), npu aTom y Tpetu obcie-
JlyeMbIX OB CHMIITOMHBIH BapHaHT TeYeHUs
6osie3nu [3].

Bcero no ganHbIM sguTepatypsl nipu MBA onu-
CaHO TIOPSAJIKA 70 BHJIOB MATOTEHHBIX U BEPOSTHO
MaTOT€HHBIX BAPUAHTOB HYKJIEOTUIHOH MOCJIEZI0BA-
TEJILHOCTHU [4].

KIMHUYECKHUE ITPOABJIEHN A

ITo BpeMeHU NOABJIEHUS CUMIITOMOB Pa3jnyaioT
HEOHATAJbHYI0 M XPOHHUUYECKYI) HHTEPMUTTUPYIO-
myw dopmy 3aboseBanus. HeonaTtasbHas dopma
MaHUdECTHUPYET /10 14-TO HSA KU3HU, XPOHUUECKAS
WHTEPMUTTHUPYIONIAsI — HA MEPBOM TOAY KU3HHU U
no3aHee [2]. IBA xapakrepusyeTcsi ocTpou MeTabo-

The pathogenic variant of the nucleotide sequence
in the IVD gene, missense mutation 932C>T
(p.A282V) is most often found and described by
many authors as an asymptomatic form in which
enzymatic activity is partially preserved. However,
there are more and more data on the long-term
adverse effects of the above-described metabolic dis-
orders, and more and more information about the
identification of new and previously undescribed
types of pathogenic gene variants. For example, Lin
et al. (2020) documented such single-nucleotide
polymorphisms as ¢.499A>G (p.M167V), ¢.640A>G
(p.T2144A), c¢.740G>A  (p.G247E), ¢.832G>C
(p.V278L) and ¢.1195G>C (p.D399H). These types of
disorders are mutant and can cause structural dam-
age and organ dysfunction [2].

Rock et al. (2025) followed up 38 patients with
IVA, and the vast majority (69%) had the most com-
mon pathogenic but asymptomatic variant, c.932C>T
(p.Alag11Val). At the same time, two new pathogenic
variants were identified, namely ¢.487G>A
(p. Ala163Thr) and ¢c.985A>G (p. Met329Val), while
one third of the subjects had symptomatic IVA [3].

In total, according to the literature, about 70 types
of pathogenic and probably pathogenic variants of
the nucleotide sequence have been described in
IVA [4].

CLINICAL MANIFESTATIONS

According to the time of the onset of symptoms,
neonatal and chronic intermittent forms of the dis-
ease are distinguished. The neonatal form manifests
up to the 14™ day of life, the chronic intermittent
form — in the first year of life and later [2]. IVA is
characterized by acute metabolic decompensation:
vomiting, poor appetite, lethargy, hypotonia, seizure
disorders, and the characteristic odor of sweaty feet.
Trigger factors for metabolic crisis include fasting,
digestive disorders such as gastroenteritis, or
increased protein intake. In the neonatal form, clini-
cal deterioration often occurs within a few hours or
days after birth [3].

The literature provides limited data on the cor-
relation between genotype and phenotype of the
disease. Patients with classic IVA, which was not
diagnosed via neonatal screening, develop acute
metabolic decompensation after a short asymp-
tomatic period following birth. Within hours or
days after birth, repeated vomiting occurs, chil-
dren refuse feeding, and lose body weight. Gener-
alized hypotonia develops, accompanied by abnor-
mal movements; a distinct specific odor of sweaty
feet may be present. Characteristic laboratory
findings include severe metabolic acidosis, high
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JIMYECKOU JIEeKOMIIEHCAI[NEN B BU/IE PBOTHI, CHIKE-
HUSA aIIeTUTa, BAJIOCTU, TUIOTOHUU MBIIII, CyJI0-
PO’KHBIM CHHAPOMOM U XapaKTEPHBIM 3aIlaxoM
«IIOTHBIX HOT». TpuUrrepHpIMHU (aKTOPaMHU BO3HHK-
HOBEHUs MeTab0JIMUeCcKOro Kpu3a SIBJISIOTCS TOJIO-
naHvie, 3a00jieBaHUs OPTraHOB MHUIEBAPEHUS II0
TUITy TACTPOSHTEPUTA FJIU MOBBIIIIEHHOE TIOTpebIe-
Hue Oenka. [Ipu HeoHATaNbHOU (popMe KIMHHYE-
CKOe YXy/IIeHWe YacTO HACTyIaeT B TeueHHe
HECKOJIbKUX YaCOB WJIH JIHEH 1ocsie poxkaeHus [3].

B smTepaType mpencTaBiIeHO MaJio CBEIEHUU O
KOPPEJIANUU MEXKAY TEeHOTHIOM U (HEeHOTHIIOM
6osie3HU. Y MAIMEHTOB C KJIACCHYECKOH (hopMoit
NBA, koropasi He ObLIa JUArHOCTHPOBAHA B XOJIE
HEOHATAJIbHOTO CKPUHUHTA, Pa3BUBAETCS OCTpast
MeTaboinuecKas JeKOMIIEHCAIHS B T€YeHUE KOPOT-
KOro 0eCCHMIITOMHOTO IEPUOo/a TOCJe POXKIAEHUS.
CrycTsi HECKOJIBKO YacOB WJIU JTHEH IIOCJIe POXKIe-
HUSI BOBHUKAET MHOTOKPATHAsS PBOTA, JETH OTKA3bI-
BAIOTCS OT KOPMJIEHUS, TEPSIOT Maccy Tesia. Bo3HU-
KaeT TeHepaJIN30BaHHAs MBIIIEUHAsT THUIIOTOHUS C
MIPUCOEIUHEHUEM  TATOJIOTUYECKUX  JBIDKEHUH,
MOKET IIPUCYTCTBOBATh CIEIU(PUUECKUA 3arax
«TIOTHBIX HOT». XapaKTepHBIMH JabOpPaTOPHBIMU
KPUTEPUSAMH SIBJITIOTCS TAKEIBIH MeTa00IMIeCKit
aru03, BEICOKUH yPOBEHbD JIAKTaTa KPOBHU, KETO3 U
runepaMMoHueMus (OT 200 [0 1200 MKMOJIb/JI).
B mrazme KpoBU M30BaIepUAHOBAS KUCIOTA IIPEBBI-
[aeT 3HAUEHWS B HECKOJIBKO COTEH pas, JAPyTHe
MeTabOJIUTHI TAKKe BhICOKHE. K TaTOrHOMOHUYHBIM
IpuU3HaKaM 3a00JIEBAHUS OTHOCHUTCS BBIABJIEHUE B
MOY€ TOBBIIIEHHOTO YPOBHS H30BaJIEPUJITIIHITAHA
(oT 2000 /10 15 000 HMOJIb/CYT IPU HOPME MeEHee
15 HMOJb/cyTku). [Ipu mporpeccupoBanuu 3abosie-
BaHUSA M OTCYTCTBUHU JIEUYEHHS OTMEYAETCS YrHETe-
HUe CO3HAHUS BIUIOTH 10 KOMBI C IPUCOEIUHEHNEM
CYZIOPOKHOTO CHH/IPOMA, UYTO MOKET 3aKOHUHUTHCS
MO0 JIETATbHBIM HCXOJI0M, JILOO TSKEJIBIMH HEBPO-
JIOTHYECKUMH TIOCJIE/ICTBUAMU. MeTaboInueckue
IIPUCTYIBI PAa3BUBAIOTCS B Pa3Hble MEPUOABI JIET-
CTBa, a TaK)Ke Y B3POCJIBIX JIOJIEH, B TOM UHCJIE U Y
JIUT, Y KOTOPBIX ObLy1a paHee BbissBIeHa IBA ¢ momo-
10 HEOHATAJILHOTO CKpUHUHTA [9—13].

VY nereii ¢ UBA o mepe pocra MOKeT GOpMHUPO-
BaThCs 33/IePrKKA TICUXOMOTOPHOTO pa3BuTus. [leTu
C KJIACCHYeCKOH W PpaHO [AWMArHOCTHPOBAHHOH C
nomotpio PHC dopmoit umenu mMeTaboImyecKyro
JIEKOMIIEHCAIIUI0 B TIepUOZie HOBOPOXKIAEHHOCTH,
3a7IEP:KKy Pa3BUTUSA PEeYHU U MOTOPHOTO Pa3BUTHUSA
(kpynHOI ¥ MEJTKOU MOTOPHKH) [9, 10]. Kpome TorO,
y MaI[UEHTOB MOTYT MOSIBUTHCS PA3JIMUHbBIE IO CTe-
IIeHU BBIPAKEHHOCTH MTATOJIOTUYECKUE JBIKEHUSA B
BHJIE TPEMOpPA, JUCMETPHH, SKCTPATTUPAMUJIHBIX
paccrpoiictB. OHM BO3HHKAIOT HAa PAHHUX CTAIUIX

blood lactate levels, ketosis, and hyperammone-
mia (200—1200 umol/1). Plasma isovaleric acid
levels are elevated several hundred-fold, and other
metabolites are also markedly high. Pathogno-
monic signs of the disease include elevated urinary
isovalerylglycine levels (2000—15 000 nmol/day,
reference values: >15 nmol/day). With disease
progression and lack of treatment, impairment of
consciousness up to coma is observed, accompa-
nied by the onset of seizures, this can result either
in a lethal outcome or in severe neurological con-
sequences. Metabolic crises occur at various peri-
ods during childhood, as well as in adults, includ-
ing individuals previously diagnosed with IVA
through neonatal screening [9—13].

In children with IVA, psychomotor retardation
may develop as they grow. Children with the clas-
sic form and with early diagnosis via ENS had
experienced metabolic decompensation in the
neonatal period, as well as speech and motor retar-
dation (both gross and fine motor skills) [9, 10].
Furthermore, patients may develop abnormal
movements of varying severity, such as tremor,
dysmetria, and extrapyramidal disorders. They
manifest in the early stages of the disease, particu-
larly in children with recurrent metabolic decom-
pensations [9].

A number of studies have demonstrated impaired
cognitive abilities in patients with IVA. However,
children who received early therapy showed better
results compared to the cohort with those diagnosed
late. The lowest IQs were registered in individuals
who had experienced severe metabolic decompensa-
tions [10, 14]. During periods of metabolic disorders,
behavioral problems such as attention-deficit/hyper-
activity disorder may occur [9].

Due to bone marrow suppression during meta-
bolic crises, the development of pancytopenia, as
well as isolated neutropenia, thrombocytopenia, or
anemia, are possible [9].

In rare cases, with late onset or delayed diagnosis,
individuals with IVA may develop pancreatitis
[10, 12].

In a prospective multicenter study, in which
patients with confirmed IVA were followed up for
10 years, the effectiveness of metabolic maintenance
therapy in classical (severe) IVA is questioned [10].
It has been shown that ENS for IVA reduces the mor-
tality, but does not prevent the development of severe
neonatal metabolic decompensation, which is crucial
for a favorable neurocognitive outcome. At the same
time, patients with mild IVA had favorable neuro-
cognitive outcomes regardless of metabolic mainte-
nance therapy.
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3abo0JyieBaHuUsI, OCOOEHHO Y JIETeH C PeruIuBUPYIO-
MU MeTa00JINYECKUMHU JeKOMIIEHcAUsAMH [9].

Psp ucciieoBaHUM MTOKa3ayl HapyIlleHHe KOTHU-
TUBHBIX crIocOOHOCTel v 60JibHBIX ¢ IBA. OHako
JIeTH, KOTOPBIE TTOJIyYaJId PAHHIOK TEPATTUIO0, UMETH
60J1e€e BHICOKHE Pe3y/IbTaThl B OTJIMUHE OT KOTOPTHI C
MTO3/IHO IMaTHOCTHPOBAHHBIM 3abosieBanueM. Hau-
0oJiee HUBKHUE IOKA3aTe/ I NHTEJJIEKTA ObLJIN BbIsAB-
JIEHBI y JIWII, TIEPEHECIHINX TSKEIyI0 MeTaboue-
CKYI0 JIeKOMIIeHcanuio [10, 14]. B mepuoy merabo-
JIMYECKUX PACCTPOUCTB BO3MOXKHBI IPOOJIEMBI B
noBesieHUeckol cdepe Mo TUIy CHUHApoMa Jedu-
[MTa BHUMAaHUsA U TUIIEPAKTUBHOCTH [9].

B pesysprare momaBiieHUs (PYHKIHH KOCTHOTO
MO3Ta BO BpeMs MeTab0TNIECKUX KPU3OB BO3MOKHO
Ppa3BUTHE MAHIIUTOIIEHUH, a TaK)Ke N30JTUPOBAHHOMN
HEUTPOIIEHUH, TPOMOOIIUTOIIEHUH FJTU aHeEMUH [9].

B penkux ciy4asx IpH Mo3aHeM Havase 3a60sie-
BaHUs WJIH TO37HEN auarHocTuke y Jymr ¢ MBA
HabJIr0/TaeTcsl IaHKpeaTuT [10, 12].

B ogHOM M3 MPOCIEKTHUBHBIX MHOTOIEHTPOBBIX
HCCIIEZIOBAaHUH, B X0/Ie KOTOPOTO HAOJII0aIy alu-
€HTOB C NOATBepkAeHHOU VIBA B TedyeHue 10 JIeT,
CTaBUTCA MOl COMHeHHe 3 HEeKTUBHOCTh MeTab0TH-
YEeCKOU MO//IEPKUBAIOIIEN Tepauy P Klaccuye-
ckoni (Tsoxenoir) MUBA [10]. Beuio mokasaHoO, YTO
nposesieHne PHC, opueHTHUpOBaHHOIO Ha JaHHYIO
MMaTOJIOTHIO, CHIZKAET KOJHUYECTBO CMepTETbHBIX
CJIydaeB, HO He IIPEeJ0TBPAIaeT PAa3BUTHE TSIKETON
HeOHaTaJIbHOU MeTabOoJIMYeCcKOl JeKOMIEeHCAIluH,
YTO UMeeT pellarlee 3HaUeHue Jjisi OJIarompusT-
HOTO HEWPOKOTHUTHBHOIO McXo/a. B To ke Bpems
MaIMeHTHI ¢ JJerkoi popmoii UBA umesnu 61aronpu-
SITHbIE HEUPOKOTHUTUBHBIE UCXO/bl HE3ABUCHUMO OT
MeTaboJTMIECKOH MO/IEPKUBAIOIIEN TepAITUH.

JAUNATHOCTHUKA

CrnernuduyeckumM MeTon0M JabOpPaTOPHOH Jua-
THOCTUKH B Hamlell crpane saBisercsi PHC meTogom
taHmeMHon Macc-criekrpomerpun (TMC). Xapak-
TepHbIM npusHak MIBA — moBblllleHHE KOHIIEHTpa-
nuu Cs, cootHommenus: C5/C2 [2, 4]. C5-KapHUTHH
MMeeT HECKOJIBKO H30MepOoB (M30BaJIEpUIIKAPHU-
TUH, 2-MeTWIOYTUPUJIKAPDHUTUH WU IHUBAIOWII-
KapHUTHH). BbICOKHE YpPOBHU [JaHHBIX H30MEPOB
MOTYT OBITH CJIEZICTBUEM JPYTUX HACJIEJICTBEHHBIX
3a00JIeBaHUN, a TaKXKe CIeNU(UUECKOU Teparuu.
Tak, HanpuMep, NUBAJIONUIKAPHUTHUH fABJIAETCA IIPO-
H3BOJIHBIM aHTUOMOTHKOB (IPHHUMAEMBIX MaTEPHIO
u/uiu pebeHKOM ), COZEPIKAIINX MMBATMHOBYIO KHUC-
jory. IIpu ux npueme BO3MOXKHO IIOJIy4eHUE JIOXK-
HOIIOJIOXKUTEJIbHBIX Pe3yJIbTaToB [5, 15].

Il TIOATBEpPIKJEHUs] AMarHo3a HeoOXOoAuMO
IIPOBECTH aHAJIN3 OPTAaHUYECKUX KUCJIOT U MOJIEKY-

DIAGNOSIS

A specific method of laboratory testing in our
country is tandem mass spectrometry (TMS) within
a framework of ENS. A characteristic sign of IVA is
an increase in the concentration of Cs, the C5/C2
ratio [2, 4]. C5-carnitine has several isomers (isova-
lerylcarnitine, 2-methylbutyrylcarnitine, or pivaloyl-
carnitine). High levels of these isomers may be the
result of other hereditary diseases, as well as specific
therapies. For example, pivaloylcarnitine is a deriva-
tive of antibiotics (taken by a mother and/or child)
containing pivalic acid. When taking them, false pos-
itive results are possible [5, 15].

To confirm the diagnosis, analysis of organic
acids and molecular genetic testing (MGT) in order
to identify biallelic pathogenic variants of IVD are
necessary. When pathogenic variants of the nucleo-
tide sequence in the IVD gene are detected in a fam-
ily member, carrier testing is possible for at-risk rela-
tives, as well as prenatal and preimplantation genetic
testing [9, 16].

In the presence of neurological symptoms or in
the acute phase of the disease, computed tomogra-
phy and magnetic resonance imaging (MRI) is nec-
essary, which reveals cortical atrophy, ventricular
hypertrophy, delayed myelination, disorders in the
basal ganglia, signs of cerebral edema [4, 5].

In addition to the above mentioned, patients
should undergo echocardiography and electrocardi-
ography to detect/exclude cardiomyopathy and car-
diac arrhythmias, as well as abdominal ultrasound
for diagnosis of pancreatitis, and ophthalmoscopy —
for optic atrophy [8].

TREATMENT

The basis of pathogenetic treatment for IVA is a
diet with natural protein restriction. Particularly
important is limitation of such amino acid as leucine
(1 g of protein contains 85 mg of leucine).

As is known, the only source of protein in the first
months of a child’s life is either breast milk or stan-
dard infant formula. However, the protein content in
the diet for IVA therapy should not exceed 1,2—1,3
g/100 ml of the reconstituted product. In order to
obtain a product that meets the requirements of
nutritional therapy, in the absence of breast milk,
standard infant formulas are combined with a spe-
cialized therapeutic product in the amount required.
In particular, the therapeutic formulas registered in
the RF for children with IVA are Nutrigen 14-leu (for
children under one year of age) and Nutrigen 20-leu
(for children over one year of age) [8]. Medicinal
products are introduced into the diet gradually, at
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JIAPHO-T€HEeTUYeCKOe HCCIeJOBAaHUE C IeJIbI0 HJIeH-
TuUKAIUN OUAJUIEIbHBIX TATOTeHHBIX BAPHAHTOB
IVD. Tlpm BBIABJIEHWM IIaTOTEHHBIX BapHUAHTOB
HYKJIEOTHUITHOU IIOC/IeIOBATEIbHOCTH B reHe IVD y
YjleHa CeMbU BO3MOXKHO TECTHPOBAaHHE Ha HOCHU-
TEJIBCTBO JJISl POJICTBEHHUKOB M3 TPYNIIBI PHCKA, a
Tak)Ke IIpeHAaTaJbHOE M IPEeUMIUIaHTAIlMOHHOE
reHeTUYECKOe TeCTUpOBaHue [9, 16].

[Ipu HATMYUU HEBPOJIOTUYECKON CUMIITOMATHKH
WIK B OCTPBIM mepmoji 3abojieBaHusA HeobOXoauma
HEUPOBU3yIH3allsl METOJ0M KOMIIBIOTEPHOH U
MarHUTHO-pe30HaHCcHOH Tomorpaduu (MPT), koTo-
pas BBIABJIAET KOPTUKAJIBbHYIO aTpoduIo, pacuiupe-
HUeE JKeJIyZJOUKOB MO3Ta, 33/IeP>KKy MUETNHU3AIINH,
HapylieHus: B obsiactu 6a3ajbHBIX TAHIJINEB, IPU-
3HAKU OTeKa T'0JIOBHOTO Mo3ra [4, 5].

Kpome BrlIenepeyncieHHOro, ManyeHTaM Heob-
XOZIMO IPOBECTH 5X0KapANOrpadUIO U 3JIEKTPOKAP-
IUOTpaduIo C NEJTbI0 BBIABJIEHUs/ ICKTIOUEeHUS Kap-
JUOMUOIIATUY W HApYUIEHUU CepAIeuHOr0 PUTMa, a
TaKkyke YJIbTPa3ByKoBoe uccienoBanue (Y3U) opra-
HOB OPIOITHOU IOJIOCTH JJII JUATHOCTUKHU IMTOpake-
HUS TOJKETyJOYHOH JKeJie3bl U 0TATBMOCKOIIIIO
JUTA BBIABJIEHUSA aTpodUu 3pUTeIbHOrO Hepsa [8].

JIEHEHUE

OcHoBa mnaroreHermyeckoro Jjedenuss HMBA -
JIUETOTEPANNA ¢ OTPAHUYEHUEM KOJIMYECTBA HATY-
panbHOTO Oesika. OCOOEHHO BaKHBIM SIBJISETCS
OTpaHUYEHHE aMHHOKHCJIOTHI JieHnuHa (1 T Oenka
COZIEPIKUT 85 MT JIEHITUHA).

Kak wu3BeCTHO, €IWHCTBEHHBIM HMCTOYHUKOM
MOCTYIUIEHUs OeJIKa B II€PBBIE MECHIbI KU3HHU
pebenka sBiserca ubO TPYAHOE MOJIOKO, JIHOO
CTaHJAPTHBIE JIETCKUE MOJIOUHbIE cMecu. Bmecre ¢
TEeM cojieprKaHue Oesika mpu auerorepanuu VIBA He
JIOJDKHO TIPEBBIIIATh 1,2—1,3 T/100 MJI BOCCTAHOB-
JIEHHOTO TPOAYKTa. [[JIA TOJydYeHHUs MPOIYKTa,
VIOBJIETBOPSIOIIETO TPeOOBAHUAM JIeueOHOTO ITUTa-
HHA, TP OTCYTCTBHUU TPY/THOTO MOJIOKA CTaHIAPT-
HbIE€ MOJIOUHBIE CMECU COEINHSIOT C HEOOXOIMMBIM
KOJIMYECTBOM  CHEIUATU3UPOBAHHOTO JIe4eOHOTO
npoaykra. B yactHoctn, B P® 3aperucrtpupoBaH-
HBIMU JIEYeOHBIMH CMECSIMH /11 fieTel ¢ UBA saBiis-
1oresa «Hyrpuren 14-leu» (misa mereit 1o roza) u
«Hyrpuren 20-leu» (s mereii crapie roaa) [8].
BBoasT sieuebHbIE TPOAYKTHI B PAIIOH IIOCTENEHHO,
B KQ)K/IBIH ITpYeM IMHINY, HAYWHAaA ¢ 1/5—1/10 9acTu
CYTOYHOTO KOJIMYECTBA M IOCTEIIEHHO YBEJTUYUBAs
10 HeoOXomuMoro o0beMa, YMEeHbIIas MPU 3ITOM
JIOJII0 HaTypaJIbHBIX OeyikoB. Ilepexom Ha cMmech,
KOTopas IpejHa3HadyeHa JUIsd JeTell cTapiie Toja,
OCYII[ECTBJISIETCS IIOCTETIEHHO B TEUEHHE 1—2 HeJIETb.
Crnenuaan3upoBaHHBIN Je4eOHbIN MIPOAYKT AAETCS

each meal, starting with 1/5—1/10 of the daily amount
and gradually increasing to the required volume,
while reducing the proportion of natural proteins.
The transition to a formula for children over one year
old is carried out gradually over 1—2 weeks. The spe-
cialized therapeutic product is administered in
divided doses, 3—4 times per day for younger chil-
dren, and 2—3 times for older children. The intervals
between meals should be 2,5—3 h during the day and
no more than 4 h at night. The protein load should be
evenly distributed throughout the day. The main
energy value of the diet is provided by the carbohy-
drates (50—60%) through vegetables, fruits, juices,
sugars, and starch-containing products [8, 17].

The main laboratory sign for the effectiveness of
therapeutic nutrition is decreased blood leucine levels
(reference values: 50—160 umol/l), as well as urine
levels of 3-hydroxyisovaleric acid (reference values:
<2 mmol per 1 mol of creatinine) and isovalerylglycine
(reference values: <0,1 mmol per 1 mol of creatinine).
During dietary expansion in adolescents and adults,
neuropsychological status is assessed [8].

Due to prolonged protein restriction, there may
be growth retardation (in particular, in terms of
height), so it is important to monitor the anthropo-
metric parameters and nutritional status of a child
over time [18].

Pharmaceutical treatment consists in the pre-
scription of levocarnitine and glycine, which bind the
toxic isovalerylic residual and correct secondary car-
nitine deficiency. The dosage of levocarnitine at an
early age is 100-150 mg/kg/day in 2—3 divided
doses, at an older age — 60—80 mg/kg/day (no more
than 3 g per day). Glycine is administered per os at a
dose of 150—250 mg/kg/day; in older age, the dosage
may decrease to 60 mg/kg/day [8, 17].

In addition to the main treatment, antiepileptic
drugs and vitamins are recommended [2].

During metabolic crises, the child must be hospi-
talized in children’s hospital. Treatment in the inten-
sive care unit is aimed at relieving catabolic pro-
cesses, eliminating toxic compounds from the body
through therapeutic nutrition, increasing the dose of
glycine and L-carnitine, and correcting metabolic
acidosis, hyperammonemia, and water and electro-
Iyte imbalance. Additional dextrose administration
is also necessary for energy support [8, 10, 12].

To illustrate the features of medical management
for a patient with a preliminary positive result for
IVA during ENS, we present a case from our practice.

CASE PRESENTATION

Male newborn A., born in early 2025 from the
second pregnancy, the first extremely early prema-
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ZIpoOHO 3—4 pasa B CyTKU JETSIM MJIQ/IIIEro Bo3pacra
U 2—3 pasa — JIeTsM CTapIero Bo3pacra. IHTepBasIbl
MEeXJIy IpHEMaMH IHIIHN JOJDKHBI COCTABJIATH OT
2,5—3 4 AHeM u He Oosiee 4 4 HOUbIO. BenkoBas
HarpysKa JoJDKHA ObITh pABHOMEPHO pacIpezieeHa
B TeueHue aHA. OCHOBHAsI DHepreTHYecKas Ie€H-
HOCTh panrioHa 00ecrevnBaeTcs: YyIJIeBOAHBIM KOM-
MOHEHTOM (50—60 %) 3a cueT OBoOIIEeH, (PYKTOB,
COKOB, €axapoB, a TaKXKe KPaXMaJIOCOZEPKAIIIX
MPOAYKTOB [8, 17].

OCHOBHBIM J1a0OpPaTOPHBIM KpuUTepreM 3¢ dex-
THUBHOCTU JUETOTEPANIUM SIBJISIETCS  CHIDKEHUE
cozlep)kaHUs ~ JIEWIMHA B KpoBH  (HOpMa
50—160 MKMOJIb/JI) U COAEPIKAHUS 3-TUAPOKCUI30-
BaJIEpUAHOBOU KUCJIOTHI (HOpMa MeHee 2 MMOJIb Ha
1 MOJIb KPEaTHHUHA) ¥ H30BAJIEPHJITJIUIIHA (HOpMa
MeHee 0,1 MMOJIb Ha 1 MOJIb KpeaTMHHUHA) B MOYE.
B mepuon pacmupeHus THUTaHHUSA HOAPOCTKAM WU
B3POCJIBIM IIPOBOAUTCS OIlEHKA HEPBHO-IICUXUYe-
ckoro cratyca [8].

BeryencTBue yIMTENIBHOTO OrpaHUUYeHUs Oeska
MOXKET HaOII0aThCsA 3a/iepiKKa (GU3NUEeCKOro pas-
BUTHA (B YaCTHOCTM, IIO IIOKA3aTeJsAM pOCTa),
II0O3TOMY BaKHO KOHTPOJIUPOBATh AHTPOTIOMETpUYe-
CKHe IapaMeTphl U B II€JIOM HYTPUTUBHBIA CTaTyc
pebenka B nuHaMmuke [18].

MenukaMeHTO3HOE JIeUeHHe COCTOUT B Ha3HaUe-
HUU JIEBOKAPHUTHHA U TJIUIUHA, KOTOPBIE CBA3BI-
BAIOT TOKCUYHBIN U30BAJIEPUIPATUKAI U KOPPEKTHU-
PYIOT BTOPHYHYIO KADHUTUHOBYIO HEZOCTATOYHOCTb.
Jlo3upoBKa JIEBOKADHUTHMHA B paHHEM BO3pacTe
cocTaBiisieT 100—150 MT/KT/CyT B 2—3 mpHeMa, B
crapiieM Bo3pacte 60—80 Mr/Kr/cyT (He 6osiee 3T B
cytku). [JuIiuH Ha3HayaeTcs B J103e 150—250 Mr/
KI'/CyT IepOpajbHO, B CTAPIIIEM BO3PACTe J03UPOBKA
MOKET CHIKAThCA 710 60 Mr/Kr/cyT [8, 17].

B nonosiHeHNE K OCHOBHOMY JIEUEHUIO PEKOMEH-
JIyeTcs Ha3HAUeHHe 0 MOKA3aHUAM ITPOTHUBOSIIU-
JIEITUYECKUX IIPEapaToB ¥ BUTAMUHOTEpanuu [2].

B nepuoj; MeTaboIMueckunx Kpu3oB pebeHOK 00s1-
3aTEJIPHO JIOJDKEH OBITh TOCHUTAJIM3UPOBAH B JIET-
CKHMH craruoHap. JleueHre B yCJIOBUAX OTAEJIEHUS
MHTEHCUBHOU Tepalliy HAaIIpaBJIeHO Ha KyIINPOBaHUE
KaTabOJIMUECKUX MPOIIECCOB, BHIBE/IEHNE TOKCUUHBIX
COeMTHEHNH U3 OPTaHU3Ma ITyTeM KOPPEKIIUU JUETHI,
yBeJIMUEHUs 03Bl TJIUIMHA U JIEBOKADHUTHHA, KOP-
PEKIIHNIO MeTab0IMIECKOTO ali/I03a, TUIIepAMMOHLE-
MHUH ¥ BOJIHO3JIEKTPOJINTHBIX HapylneHuil. Taxke
He0o0XO/ITMO JIOTIOTHUTEIBHOE BBeZIEHHE JIEKCTPO3bI
JUUTSI DHEPTETHYECKOH moAIepKKH [8, 10, 12].

B xauecTBe miuTIOCTpanuiyi 0COGEHHOCTEN MeJH-
LIMHCKOTO COIIPOBOKJIEHUS TAI[UeHTa C IIpeBapH-
TeJIbHBIM MOJIOKUTENAbHBIM pe3yiabraTroM PHC Ha
WBA npepcraBiifgeM cIydai U3 Halled IpaKTHKU.

ture operative delivery at 28 1/7 weeks of gestation,
due to premature rupture of the membranes, detach-
ment of the normally located placenta, open type.
The pregnancy proceeded under threatened miscar-
riage at 25 weeks. Screening ultrasound during preg-
nancy revealed cervical insufficiency (CI), hemody-
namic abnormalities in the uterine arteries, single
umbilical artery, and fusion of anterior lateral ven-
tricle horns. The pregnant woman had a history of
syphilis that did not require prophylaxis during
childbirth, epilepsy, and arachnoid cyst of the right
temporal lobe. The prenatal consilium decided to
prolong the pregnancy.

At the Regional Perinatal Center, the pregnant
woman’s CI was confirmed, but without treatment,
as the woman refused further hospital stay. Antena-
tal corticosteroid prophylaxis was performed. Shortly
before delivery, bacteriological examination of secre-
tions from cervical canal has identified Streptococ-
cus agalactiae, in amount of 105 CFU/ml, and Chla-
mydia trachomatis, and a course of antibacterial
therapy (with beta-lactam penicillins) was carried
out.

Childbirth was early, premature, and operative —
at 28 + 1/7 weeks of gestation due to premature rup-
ture of the membranes and detachment of the nor-
mally located placenta, open type.

There was severe asphyxia in birth, with Apgar
score 1/3/6. The anthropometric parameters corre-
sponded to gestational age (body length 35 cm, birth
weight 940 g, head circumference 26 cm). The neces-
sary emergency care was carried out in the delivery
room of the Regional Perinatal Center, including
CPAP respiratory support with a switch to mechani-
cal ventilation for 45 h, followed by a switch back to
CPAP, and the introduction of poractant alpha twice
a day. Based on the clinical data, a clinical diagnosis
was made: Congenital pneumonia, severe respira-
tory distress syndrome. Standard empirical antibi-
otic therapy was initiated, followed by escalation and
a switch to reserve antibiotics based on the results of
microbiological monitoring. Arterial hypotension 3 h
after birth. Severe anemia developed, and blood
transfusion was performed. It should be noted that
blood sampling for ENS was performed on the 7t day
of life before blood transfusion. As a result of the
treatment, positive response was noted, and on the
15% day of life, the patient was transferred to the
Neonatal Pathology Department for further care and
treatment.

Later, the severity of health status was condi-
tioned by signs of respiratory failure due to the for-
mation and course of moderate bronchopulmonary
dysplasia. Neurological status: moderate decrease in
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KINMHUYECKHUU CJIYUAU

Maspuuk A., poXK/IeHHBIN B Hayaje 2025 T. OT
BTOPOI 6epeMEeHHOCTH, IIEPBBIX SKCTPEMAJIBHO PaH-
HUX TPEeXJeBPEMEHHBIX OIEPATHUBHBIX POJOB HA
CpoKe recranuu 28 1/7 Hefl, B CBA3U C IPeXeBpe-
MEHHBIM Pa3pPbIBOM ILIOJTHBIX 000JI0U€EK, OTCIOUKOM
HOPMAJIbHO PACIOJIOKEHHON IIAIEHTHI OTKPBITOTO
tuna. Hacrosmas G6GepeMeHHOCTh IIpOTeKasa Ha
doHe yrposs! mpepsiBaHus B 25 Hel. [Ipyu CKpUHUH-
roBelx Y3U Bo Bpems 6epeMeHHOCTH BBISBIEHBI
HCTMUKO-TIepBUKa/IbHAsA HesocrtaTouHocTh (MITH),
reMOIMHAMUYECKHe HapylIeHUs B MaTOYHBIX apTe-
pUsX, eMHCTBEHHAs apTepUsl IMyHOBUHBI, CIUSHUE
IlepeIHUX POrOoB OOKOBBIX JKEJIYJIOUKOB T'OJIOBHOTO
Mo3ra y mwiozia. B anamuese y 6epeMeHHOH mepeHe-
CEeHHBIN cuduinc, He TpeOYoUUi MPOGUIAKTUKY B
ponax, smuencus, apaxHoUJaJbHasA KHUCTA BUCOY-
HOU 71011 cupasa. [IpeHaTasbHBIN KOHCUINYM IIPHU-
HSLJI pellleHre IIPOJIOHTUPOBATh O€PEMEHHOCTD.

B ycii0BUAX mEPUHATAIBHOTO I[EHTPA OepeMeH-
HOU moxTBep:kaeHa MIIH, HO ee siedeHme He ocCy-
IIECTBJIEHO, TAK KAK »KEHII[HA OTKA3aJIach OT JajIb-
HeHIero npebbIBaHUA B CTAI[MOHApe, IPOBE/EHA
aHTeHaTaJbHasA cTeponiHasA npodriaktuka. Hesa-
JIOJITO 10 POAOpa3peIIeHus Mpu OGAKTEPHOIOTHYE-
CKOM HCCJIEIOBAHUH MaTepHasia U3 IePBUKAIBHOTO
KaHasa ObLT BbIZIeJIEH Streptococcus agalactiae B
konuuectBe 105 KOE/mut u Chlamydia trachomatis,
IPOBeZIEH KypC aHTUOAKTEpUAIBHON Tepanuu
(3amuIneHHbIe TEHUITUJLTUHBI).

Ponpl pannme, mpexzeBpeMeHHbBIE, ONEPATUB-
HBIe Ha CpOKe TecTanuu 28 + 1/7 HeJ| B CBA3U C IIpe-
JK/IEBPEMEHHBIM Pa3pbIBOM IUIOAHBIX 000JIOUEK,
OTCJIOMKON HOPMAaJIBHO PACIIOJIOKEHHOU ILIAIl€HThI
OTKPBITOTO TUIIA.

PebGeHOK U3BJI€UEH B COCTOSHUH TSIKEJION achUK-
CUU, C OLIEHKOH mo ImKase Amnrap 1/3/6 6ayios.
AHTponoMeTpUUecKHe II0Ka3aTeJId COOTBETCTBO-
BJIM CPOKY TecTaluu (JyIMHA Tejla — 35 CM, Macca
TeJIa IIPH POKJIEHUH — 940 T, OKPY?>KHOCTb TOJIOBBI —
26 cm). B poaripbHOM 3asie 06J1aCTHOTO IEpUHATAIIb-
HOTO IIeHTpa MPOBEJEHbl HEOOXO/IUMble peaHUMa-
OUOHHBIE W CTAaOWIN3AIMOHHBIE MEPOIPUATHUS,
BKJIIOUAs PEeCHUPATOPHYI0 IOJJEPKKY MeTO0M
CPAP c nepexozioM Ha anmapaTHYIO UCKYCCTBEHHYIO
BEHTWISLIUIO JIETKUX B TEUEHUE 45 U, C MOCIIEAYIO-
UM nepeBozioM BHOBb Ha CPAP, BBesleHMe TIOpak-
TaHTa ajbda ABaKAbL. 110 COBOKYIHOCTH JaHHBIX
[IOCTaBJIEH KJIMHUYECKUU JIUAaTHO3 «BPOXKIAEHHAS
IIHEBMOHUS, PECHUPATOPHBIA JUCTPeCC-CHHIPOM
TAKEJION CTeNeHN », Ha3HaueHa CTaHapTHAsA SMIIU-
pudeckas aHTUOAKTEPUAIIbHASA TEPAIHS C IIOCTIE/TY-
IoIel sckayanyvell M IepexoZioM Ha pe3epBHBbIE
AHTHOWOTHKH C YIETOM Pe3yJIbTAaTOB MUKPOOHOJIO-

motor activity and hypotonia, fatigability of reflexes.
Habilitation was recommended. During neurosonog-
raphy, the signs of immaturity, diffuse changes in the
periventricular zones, and absence of the cavity of
the septum pellucidum were revealed, and as a result
of MRI, agenesis of the septum pellucidum was diag-
nosed. At the age of 1 month and 29 days, the diagno-
sis of “retinopathy of prematurity with extremely
rapid progression and plus-disease development”
was made, therefore, an intravitreal injection of
angiogenesis inhibitor was done in both eyes.

According to the results of ENS, the presence of
hereditary metabolic disease, namely IVA, is sus-
pected. Repeated testing conducted before blood
transfusion showed a slight increase in the concen-
tration of isovaleryl-2-methylbutyrylcarnitine (C5) —
1,05 um/1 (with an upper cut-off of 1 um/I). When
consulting a geneticist, it was stated that the patient
is at-risk for the development of metabolic crises,
and MGT as well as the whole genome sequencing
were recommended; the latter was performed at the
N.P. Bochkov Research Centre for Medical Genetics
(Moscow). Pathogenic and probably pathogenic
nucleotide variants consistent with the patient’s
results of ENS have not been identified. The whole
genomic coverage was 99%. However, in this study,
the 6™ exon of the IVA gene was not analyzed. At the
time of publication of the article, it was analyzed
using Sanger sequencing.

Due to the discrepancy between the biochemical
and molecular genetic data, it was recommended for
the proband to collect urine and blood samples for
biochemical diagnostics and to conduct medical and
genetic counseling of the family. The results of MGT
are also not considered final, so an additional
extended diagnostics is required (since the 6™ exon
of the IVA gene was not analyzed, this did not allow
to definitively exclude or confirm the presence of this
orphan disease).

CONCLUSION

Despite introducing ENS in the RF, making a
definitive clinical diagnosis of several orphan diseases
from the group of HMDs for whom early therapy is
needed, primarily therapeutic nutrition, presents cer-
tain difficulties due to both the peculiarities of the
clinical variants of the disease itself and long-term
verification of genetic mutations. In addition, the
extended MGT is not provided by the compulsory
medical insurance system, which significantly length-
ens the path of doctors and patients to the final clinical
diagnosis and is sometimes accompanied by a delay in
prescribing the necessary and affordable pathogenetic
therapy for existing metabolic disorders. It should
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rUYecKoro MOHUTOpUHTa. Yepes 3 4 mociie poxze-
HUA 3aUKCHPOBAaHA apTepUaibHAs THIIOTEH3US.
Hmesio MecTo pa3BUTHE TAKEJIOM aHEMUH — BBITIOJI-
HeHa remorpaHcdysusa. CieayeT OTMETUTb, UTO
3abop kposu s PHC GbLT MpOBeZieH Ha 7-€ CYyTKH
JKU3HU JI0 MOMEHTA IIPOBEEHUS TeMOTpaHChy3HH.
B pesysipTaTe NMpOBEIEHHOTO JIeUeHUs OTMedayiach
MIOJIO’KUTEJIbHAS JUHAMUKA U Ha 15-€ CyTKHU JKU3HHU
manueHT ObLI MepeBe/leH B OTAesIeHHEe IaTOJIOTHH
HOBODOXX/IEHHBIX U HEJOHOLIEHHBIX JeTel i
JIAJIbHEUIIIETO BhIXaKUBAHUS U JIEUEHHU.

B panpHeHIEM TAMKECTb COCTOSIHUSA OIIPeJIesis-
Jlach IPU3HAKAMU JbIXaTeJIbHOU HEeL0CTaTOUHOCTH,
00yCJIOBJIEHHON (OPMUPOBAHUEM U TeUYeHUEM
OpOHXOJIETOUHOU JIUCILJIA3UU CPeAHEH CTEeleHH’
TspKecTU. HeBposiorndeckuil  cTaTyc: yMepeHHO
BBIpQJKEHHbBIE CHUKEHHE JIBUTATEIbHON aKTUBHOCTH
U MBIIIEYHAs] TUIIOTOHUsA, OBICTPAsi MCTOIAeMOCTh
pedJiekcoB. BbUIH peKOMeHIOBaHbI A0WUIUTAIIHOH-
HbIe MePONPUATHS. B TUHAMUKE 10 JAaHHBIM HEHPO-
coHorpauul BBIABJIEHbl TPU3HAKH HE3PEJIOCTH,
nuddysHble U3MEHEHUs I[ePUBEHTPUKYJIAPHBIX
30H, OTCYTCTBHE ITOJIOCTH IIPO3PAaYHOU IIEPETOPOTKH
(TTIT), a mo pesysnbraram MPT muarHocTupoBaHa
areresust [1I1. B Bo3pacre 1 Mec 29 iHEN MOCTaBIeH
JIMAaTHO3 «PETUHOIATHS HEJOHOIIEHHBIX C ITPOTpec-
CHpPOBaHUEM B JIMHAMHKE JI0 aKTHBHOTO IEPHO/IA C
pasBUTHEM ILTIOC-00IE3HI», B CBSI3U C YEM BBITIOJI-
HEHO WHTPAaBUTPUAIHHOE BBEJIEHHWE HHTHUOUTOpPA
aHruoreHesa B 06a riasa.

ITo pesynpraram PHC — nomo3penune Ha HaIM4unue
HBO, a umenno BA. IToBTOpHOE TECTUPOBAHUE, IIPO-
BEZIEHHOE JI0 reMoTpaHcQy3UH, MOKa3aJI0 He3HAUH-
TeJIbHOE IOBBIIIeHNe KOHIIEHTPALMU HU30BAJIEPUI-2-
MetwOytupwikapautuaa (C5) — 1,05 MKM/n (ipu
BepxHeli rpaHuIle HOpMbI 1 MKM /). IIpu KOHCY/IBTH-
pOBaHUU BpPayOM-T€HETUKOM KOHCTAaTUPOBAHO, YTO
MAIEHT OTHOCUTCS K TPYIIIIE PHUCKA II0 PA3BUTHIO
MeTab0TMIEeCKHX KPHU30B, U PEKOMEHIOBAHO ITPOBeIe-
HUE MOJIEKYJIAPHO-TEHETUUECKOTO  TeCTUPOBAHUA
(MI'T), mOJIHOTO TEHOMHOTO CEKBEHHPOBAHUS, KOTO-
poe 6110 BeimosiHeHO B ®T'BHY «Menuko-reHeTnye-
CKHU HAyJIHBIN NeHTp mMeHH akagemuka H.II. Bou-
KoBa». [IaTOreHHBIX U BEPOSTHO MATOTEHHBIX HYKJIEO-
TUHBIX BADUAHTOB, COIVIACYIOITUXCS € Pe3yJIbTaTaMHU
HEOHATAJIPHOTO CKPUHUHTA IAlleHTa, He BBIABJIEHO.
OO11iee MHTETPAIbHOE TIOKPHITHE TE€HOB Ha IMaHEH
cocTaBwiIo 99 %. Bmecre ¢ TeM B JaHHOM HCCJIEIOBA-
HUH 6-11 5K30H TeHa VIBA He ObUT MpOAHAIM3UPOBAH,
Ha MOMEHT IyOJIMKAITUN CTAThU ITPOBO/IUTCS €r0 aHa-
JIN3 METOJIOM IIPSIMOTO CeKBEpHUPOBaHUsA 110 CeHrepy.

B cBA3W ¢ HECOOTBETCTBUEM OHOXUMHYECKUX U
MOJIEKYJIIPHO-TEHETHYECKUX JAHHBIX OBLJIO PEKO-
MEH/IOBAHO CIaTh MOUY U IepefiaTh KPOBb IpobaHa

also be remembered that a long way to diagnosis is a
difficult aspect from a moral and ethical standpoint
for the family as a whole.

To overcome the existing difficulties, it is neces-
sary to consolidate the position of specialists involved
in the care of such a category of patients in each sub-
ject of the RF with developing interdisciplinary and
regional regulations to optimize providing medical
care to such a complex group of patients.
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JUI TPOBEZIEHUSA OMOXUMUYECKOU JHUATHOCTHKH,
TaKKe ObIO PEKOMEH/IOBAHO MEAUKO-TeHETHIECKOe
KOHCYJIbTHpOBaHUe ceMbu. Pe3ynbraTel MI'T Takxke
He CYMTAIOTCS OKOHYATETBHBIMH, IIO3TOMY Tpeby-
eTcs JIOTOJIHUTEIbHBIN pacIIupeHHbIH JUarHOCTH-
YeCKUU OUCK (TIOCKOJIBKY 6-1 9k30H reHa IBA mpo-
AQHAIN3UPOBAH He ObLI, 3TO He MO3BOJIMJIO OKOHYA-
TeJIbHO OINPOBEPTHYTHh WU MOJATBEPJUTH HAIUIHE
JlaHHOTO OpdaHHOTO 3a00IEBAHYS).

3AK/IIOYEHUE

HecmoTtpsa Ha BHegpenue B PO PHC, nmocranoBka
OKOHYATEJbHOTO KJIWHUYECKOTO JHarHosa psjaa
opdaHHbIX 3a0osieBaHuit U3 rpymmnsl HBO, Hyxmaro-
IIUXCs B pAaHHEU TEPAITUH, B IIEPBYIO OUEPEb TUETO-
Tepamuu, IPeCTaBIIsSIET ONPe/ieeHHbIE CIIOKHOCTH,
00yCJIOBJIEHHBIE KaK OCOOEHHOCTSIMU KIMHHUYIECKHUX
BapHaHTOB TeYEHUS caMoro 3a0oJieBaHUS, TaK W
JUINTEJIbHOCTBI0 ~ BepU(UKAIUH  T'e€HETHYECKHUX
«TI0JIOMOK». Kpome Toro, pacmupeHHbIH ¢opmar
MIT He mpenycMOTpeH B cucTeMe 00sg3aTeIbHOTO
MEIUIMHCKOTO CTPAaXOBaHWS, YTO CyIIECTBEHHO
VJIUHSET MyTh Bpayel U MalfeHTa K 3aKII0YNTE b
HOMY KJIMHUYECKOMY JIMarHO3y U ITOPOH COIPOBO-
JK7IaeTcs 3aI103/IaHueM B Ha3HaUeHUH HeoOX0 MO
U JIOCTYITHOM MMaTOT€HETUYECKON KOPPEKITUU UMEI0-
muxcsi MeTabouuecKux HapymeHuih. Cremyer
TaKKe IOMHUTD, UTO JIOJITHH IIyTh K JUATHOBY SIBJISI-
€TCsA CI0KHBIM aCIEKTOM U C MOPAJIHHO-3THIECKHUX
MO3UIINH JJI CEMBH B I€JIOM.

Jlna  TpeojioJieHUsT HMEIONUXCS  CJIOKHOCTEN
HeoOXoAuMa KOHCOJIMJALMS ITO3ULMK  CIIeUaIi-
CTOB, YYaCTBYIOIIUX B COMTPOBOK/IEHUY TAKOU KaTeTro-
pUH HaIUEeHTOB B KaXkA0M cyobekte PO ¢ pazpabot-
KOU MEXIUCITUIUIMHAPHBIX H PETHOHAJIBHBIX I0JIO-
JKEHUH 1T ONTUMU3AINN OKA3aHUS MEIHIIMHCKOM
IIOMOIITA CTOJIb CJIOXKHOUM KaTETOPHU MAI[EHTOB.

KoH@QuIUKT HHTEPECOB. ABTOPHI 3asBJISIOT 00
OTCYTCTBUU KOH(JINKTA UHTEPECOB.
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