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KAlo4oBi cAaoBa:

PE3IOME

cvHapom Hiimerena, XipyprivHi ycknag- — AkTyanbHicTb. CuHApom HiimereHa — pigkicHe ayTOCOMHO-peLecuMBHE 3axBOpHO-
HeHHS, imyHoaedIumT, iHdeKLis, AMxanbHi  BaHHSA, SiKe XapakTepusyeTbcsi Mikpouedanieto, cneundiyHnMmn pucamm obnunyys,
LUAAXKW, FevikeMis, [eCTPyKTMBHa MHEB-  iMyHoAediuMTOM Ta NiABULLEHO CXWUIBHICTIO A0 3MOSAKICHUX HOBOYTBOPEHb.

MOHis, 3MOSIKICHI HOBOYTBOpPeHHs,  MeTa poboTu — BUCBITNINTU BaxnMBICTb natonorii cuHapomy HinvereHa B negiatpuny-
ayTOCOMHO-pELIeCMBHE 3aXBOPIOBAHHS. Hil NpakTuLi, NPOAEMOHCTPYBaTV BMACHUI JOCBIA HA KNiHIYHOMY BUMAAKY.

Martepianu i metoau. [NpoBeneHo aHania Ta ysaranbHEHHS pe3ynbTaTiB HayKOBUX
pocnimpkeHb 3a 1985-2025 poku, BigibpaHux Ha OCHOBI iHOPMALIHOIO MOLLYKY
y HaykomeTpuuHux 6asax paHux Scopus, Web of Science, PubMed, MEDLINE,
Google Scholar 3a knoyoum cnosamn «Nijmegen breakage syndrome», «immuno-
deficiency», «clinical features», «laboratory features», «genotype», «phenotype».
Hambinbwa kinbkictTe cTater Oyna npeactaBneHa KNiHIYHUMK - OOCRIMKEHHAMUN
Ta npeseHTauielo KNiHiYHMX BunagkiBs — 73%, AnA ornsgy nitepatypu Takox Oynm
OTpMMAaHIi AaHi i3 Axepen nitepatypu, WO MiCTMNW ornaau nitepatypu — 27%. Y crarTi
HanyacTiwe 6ynun BUKOPUCTaHHI mxepena nitepatypu 3a 2022—-2024 pp.

Pe3synbratn Ta ix obroBopeHHA. CuHapom HilimereHa, CNpuYMHEHWI MyTauismu
B reHi NBN, skuii kogye 6inok HibpuH, Baxnueuin Ans penapauii ABOMAHLIOrOBUX
pospusis [HK. Hainowwpeniwow myTauieio € genediss 5 nap ocHoB (657del5), sika
npu3BOAWTL A0 HecTabinbHOCTI reHoMy Ta NiABULLEHOI YyTNMBOCTI A0 IOHi3ytoHoro

Ornsag nitepatypu 124 Literature review
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AAS LUTYBAHHS:

BUMNPOMiHIOBaHHSA. BbaTbku AiTen i3 UMM CUHOPOMOM € TeTEPO3UrOTHUMU HOCIAMMN
MyTauii, NpUYOMYy PU3NK HAPOOXXEHHS XBOPOI OAWTUHU CTaHOBUTbL 25% Yy BUNaaky,
AKWo obuaBa GaTbkM € HocisMu gedbekTHoro reHa. XpomocomHa HecTabinbHicTb
3 xapaktepHumun nepebypoBamu nepudepundHux T-nimdounTiB y BUMMsSAi iHBepCin
i TpaHcnokauin i3 3any4eHHsaM XpomocoM 7 Ta 14, 4yTnuBICTb KNITUH 4O iOHI3y040ro
BMNPOMIiHIOBaHHS in Vvitro — Bce Le € XxapakTepHMMM O3HakaMy 4aHOro 3aXBOPHOBAHHS,
SiKi MaloTb BaXnuUBE AiarHOCTUYHE 3HaveHHs. BusBneHHs MyTauin B obox anensix
reHa HiGpMHy € OCTaTOYHMM [OCRIOKEeHHSIM Mpu nocTaHoBUi AiarHo3dy. binbLliicTb
nauieHTis i3 cuHgpomMoM HiiMereHa MaloTb CrOB’SIHCbKE MOXOMKEHHS, TOMY Lo
MyTaLjto cTanu Has3mBaTu «CMOB’sIHCbKOK MyTauietoy». B Hawin po6oTi npeactaBneHumi
KNiHiYHWIA BUNagok cuHapomy HiimereHa y nauieHTa i3 GakTepianbHOW0 OeCTpyKLieto
nereHb. [ligBuleHa YyTNMBICTL [0 IOHI3YHOYOr0 BWMPOMIHIOBAHHS € OKpeMum
(hakToOpoM pU3nKy Ans nauieHTiB i3 cuHapoMom HilimereHa. Yepes vacTi 6akTepianbHi
iHdbekuii AiTM uiei rpynn Hepigko NiAAalTbCd MHOXUHHUM  peHTreHorpadivyHum
OOCHIMKEHHSIM, O MOXEe CMpUATU BUHUKHEHHIO 3MOSIKICHUX npouecis abo ycknaaHe-
HOMY nepebiry yxe iCHyru4MX 3NosIKICHUX NpoLEeciB, 30KpeMa nevikeMii Ta nimgom.
BucHoBku. CuHapom HilimereHa € pigkiCHUM TeHEeTUYHUM 3axXBOPIOBAHHSM, siKe
notpebye MynsTUAMCUMNAIHAPHOIO nigxogy QANsi MOro AiarHOCTMKM Ta NiKyBaHHS.
AKTyanbHiCTb nofanbluMx OOCHiMKEHb 3yMOBMEHa HeobxigHicTio 6inbw rnmbokoro
pO3yMiHHsi natoreHe3dy cuHapomy HiimereHa Ta po3pobku HOBUX CTpaTerii KOMMIeKe-
HOro nikyBaHHS JaHOro naTonoriyHoro ctaHy y Aiten. KniHiyHWA BUNagoK, npeacras-
NeHVn y Hawiih poboTi, AeMOHCTpYyE BaxnuBicTb BCEBIYHOrO aHaniay Ta rpyHTOBHOIO
nigxoay Ansi CBOEYaCHO! AiarHOCTUKM i NiKyBaHHA PiAKICHOTO 3aXBOPIOBAHHS, SIke MOXe
OyTM «BMNAAKOBOO 3HAXiAKO» B MPaKTULi NikapiB pi3HNX cneljianbHOCTEN.

ly6aHoB A.[., KoHonniubkuin B.C., Moropinuii B.B., Tuxonas O.B., Cactok A.l, Ionko €.€., Muxanedyk T.I.,
Oumunna K0.A., Kopobko H0.€., Maciunuk O.B. CuHagpom HimereHa B negiatpuyHin npakTuui (ornsa nitepatypu Ta

BMacHe CrOCTEPEXEHHST).
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ABSTRACT

Background. Nijmegen breakage syndrome is a rare autosomal recessive
disease characterized by microcephaly, specific facial features, immunodeficiency,
and an increased susceptibility to malignancies.

Purpose — is to highlight the importance of the pathology of Nijmegen breakage
syndrome in pediatric practice, to demonstrate one’s own experience in a clinical case.
Materials and methods. An analysis and generalization of the results of scientific
research for 1985-2025, selected on the basis of an information search in the scien-
tometric databases Scopus, Web of Science, PubMed, MEDLINE, Google Scholar
using the keywords «Nijmegen breakage syndrome», «immunodeficiency», «clinical
features», «laboratory features», «genotype», «phenotype», was carried out. The ma-
jority of articles were represented by clinical studies and case presentations (73%).
For the literature review, data were also obtained from sources containing
literature reviews (27%). The most frequently cited sources in the article were from
the years 2022-2024.

Results and discussion. Nijmegen breakage syndrome is caused by mutations
in the NBN gene, which encodes the protein nibrin, which is important for the repair
of double-stranded DNA breaks. The most common mutation is a 5-base pair
deletion (657del5), which leads to genomic instability and increased sensitivity to
ionizing radiation. Parents of children with this syndrome are heterozygous carriers
of the mutation, and the risk of having an affected child is 25% if both parents
are carriers of the defective gene. Chromosomal instability with characteristic rearrange-
ments of peripheral T-lymphocytes in the form of inversions and translocations invol-
ving chromosomes 7 and 14, sensitivity of cells to ionizing radiation in vitro — all these
are characteristic features of this disease that have important diagnostic value.
Detection of mutations in both alleles of the nibrin gene is the final study in making
the diagnosis. Most patients with Nijmegen breakage syndrome are of Slavic origin,
so this mutation began to be called the «Slavic mutation». Our work presents a clinical
case of Nijmegen breakage syndrome in a patient with bacterial destruction of the
lungs. Increased sensitivity to ionizing radiation is a separate risk factor for patients
with Nijmegen breakage syndrome. Due to frequent bacterial infections, children in
this group are often subjected to multiple X-ray examinations, which can contribute to
the emergence of malignant processes or the complicated course of already existing
malignant processes, in particular leukemia and lymphoma.

Conclusions. Nijmegen breakage syndrome is a rare genetic disease that
requires a multidisciplinary approach for its diagnosis and treatment. The relevance
of further research is due to the need for a deeper understanding of the pathogenesis
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of Nijmegen breakage syndrome and the development of new strategies for the
comprehensive treatment of this pathological condition in children.The clinical case
presented in our work demonstrates the importance of a comprehensive analysis
and a thorough approach for the timely diagnosis and treatment of a rare disease,
which may be an «incidental finding» in the practice of doctors of various specialties.
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BCTYN

CuHgpom HiimereHa — pigkicHe ayToCOMHO-pele-
CMBHE 3axXBOPIOBAHHS, $IKE XapaKTepu3yeTbCsA MIKpO-
uedbanieto, cneundivyHMMKN pucamm obnmyys, iMyHopedi-
UMTOM Ta nNiABULLEHOK CXWIbHICTIO [0 3M0sIKiCHUX
HOBOYTBOpEHb. Llel cuHapom BriepLue onmcaHo B 1981 p.
B MicTi HevimereH, Higepnanaw [1].

HesBaxatoun Ha pigKiCHICTb, Le 3axBOptoBaHHS
CTaHOBUTb 3HAYHWUA BUKAUK ANS MeOWLMHW, OCKINbKu
BOHO MOB’A3aHe 3 NiABULLEHNM PU3NKOM OHKOJTOMYHMX
3axBOpPOBaHb Ta iMyHoOeMIUMTOM, O YCKagHIE MiKy-
BaHHS Ta 3HWXYE TPUBANICTb XUTTA nauieHTiB. Baxnu-
BiCTb PaHHbLOI [iarHOCTMKM Ta TEeHETUYHOrO CKPUHIHTY
€ KNno4yoBow Yy 6opoTbbi 3 cuHapomom HinmereHa.
3aBasikM Cy4acHMM OOCATHEHHAM Y MEAWLMHI Ta reHeTuLi
CTae MOXIMBUM MOKPALLEHHsT SKOCTi >XUTTS NauieHTiB,
a TakoX po3pobka edeKTMBHMX METOAIB NiKyBaHHSA Ta
nigTpymyBanbHOi  Tepanii. JlikyBaHHS € MepeBaXHO
CUMNTOMATUYHUM | BKMOYAE KOHTPOMb iH(eKUin, pery-
NAPHUA  OHKOMOTYHUA  MOHITOPUHI Ta 3aCTOCYBaHHS
iHOMBigyanbHO nigibpaHoi iMyHoTepanii. Y nepcnekTuBi
BeOyTbCA OOCNIMKEHHS WOAO0 MOXIMBOCTI 3aCTOCyBaH-
HA reHoTepanii Ta HOBMX METOAIB JiKyBaHHA, SKi
MOXYTb [OMOMOITU MOKPALLMTU NPOrHO3 ANs nauieHTiB
i3 cuHgpomom  HiimereHa. CwuHgpom  HiimereHa,
crnpuymHeHnin myTadiamm B reHi NBN, skuin kogye 6inok
HIOpWH, BaXknNMBMI Ons  penapadii  ABONAHLIIOBUX
pospueis OHK. HannowwupeHiwow myTauieo € geneuis
5 nap ocHoB (657del5), ska npu3BoauTb OO0 HecTabinb-
HOCTi reHOMY Ta MiABULLIEHOT YyTNMBOCTI OO iOHI3yH4Oro
BUMNPOMIHIOBaHHA. batbku Agiten i3 UMM  CUHOPOMOM
€ TeTepo3NroTHMMM HOCISIMM  MyTauii, MpUYOMy PU3KK
HaPOMKEHHST XBOPOiI AUTUHM CTaHOBUTbL 25% y BUNaaky,
SKLO obuasa 6aTbkn € HociaMu gedhekTHoro reHa [2].

B paHin ctaTTi po3rnaHyTi NpuYMHKM, CUMATOMAaTKKa,
JiarHOCTMKa Ta MOXNUBI LWIASXW  MiKyBaHHSA [aHoro
PioKICHOTO 3aXBOPHBAHHA Ha OCHOBI [aHUX [pKepen
nitepatypu Ta BnacHoro [[oOcBigy, WO OnucaHun
y KniHiYHOMY BUNAAKY.

MeTa po60TM — BUCBITIMTU BaXXNMBICTb NaTONOrii
cuHgpomy HinmereHa B nefiaTpudHin npakTuvui, npoae-
MOHCTPYBaTWU BNACHU JOCBIA Ha KMiHIYHOMY BUMNAaAKY.

MATEPIAAU TA METOAU AOCAIAXXEHHSA

lMpoBegeHo aHania Ta ysaranbHeHHs pes3ynbTaTie
HaykoBux pocnimkeHb 3a 1985-2025 poku, BigibpaHux
Ha OCHOBi iH(POPMAUINHOIO MOLIYKY Y HayKOMETPUYHUX

INTRODUCTION

Nijmegen breakage syndrome is a rare autosomal
recessive disorder characterized by microcephaly, distinc-
tive facial features, immunodeficiency, and an increased
susceptibility to malignancy. The syndrome was first
described in 1981 in Nijmegen, Netherlands [1].

Nijmegen syndrome is a rare autosomal recessive
disorder characterized by microcephaly, distinctive facial
features, immunodeficiency, and an increased suscep-
tibility to malignancy. The syndrome was first described
in 1981 in Nijmegen, Netherlands [1]. Despite its rarity,
this disease poses a significant challenge for medicine,
as it is associated with an increased risk of cancer and
immunodeficiency, which complicates treatment and
reduces the life expectancy of patients. The importance
of early diagnosis and genetic screening is key in the
fight against Nijmegen syndrome. Thanks to modern
advances in medicine and genetics, it is possible to
improve the quality of life of patients, as well as to
develop effective methods of treatment and supportive
therapy.Treatment is mainly symptomatic and includes
infection control, regular oncological monitoring, and the
use of individually tailored immunotherapy. In the future,
research is underway into the possibility of gene therapy
and new treatments that may help improve the prognosis
for patients with Nijmegen syndrome.Nijmegen syndrome
is caused by mutations in the NBN gene, which encodes
the protein nibrin, which is important for the repair of
double-stranded DNA breaks. The most common
mutation is a 5-base pair deletion (657del5), which leads
to genomic instability and increased sensitivity to ioni-
zing radiation. Parents of children with this syndrome
are heterozygous carriers of the mutation, and the risk
of having an affected child is 25% if both parents are
carriers of the defective gene [2].

This article will examine the causes, symptoms,
diagnosis, and possible treatment options for this rare
disease based on data from literature sources and my
own experience, which is described in a clinical case.

Objective — is to highlight the importance of the
pathology of Nijmegen breakage syndrome in pediatric
practice, to demonstrate one’s own experience in
a clinical case.

MATERIALS AND METHODS

An analysis and generalization of the results of
scientific research for 1985 — 2025, selected on the basis
of an information search in the scientometric databases
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6aszax paHux Scopus, Web of Science, PubMed,
MEDLINE, Google Scholar 3a knio4oBum crnosamu
«Nijmegen breakage syndrome», «immunodeficiency»,
«clinical features», «laboratory features», «genotype»,
«phenotype». Hanbinbwa kinekicte ctaten 6yna npeg-
CTaBreHa KniHiMHUMK OChILKEHHAMM Ta npeseHTauieto
KNiHiYHMX Bunagkis — 73%, ons ornagy nitepartypu
TakoX Oynv oTpuMaHi gaHi i3 mxepen nitepatypu, WO
MicTunu ornsam nitepatypu — 27%. B cratTi Hanvacriwe
Oynu BUKkopucTaHHi gxepena nitepatypu 2022-2024 pp.

PE3YABTATU TA iX OBFOBOPEHHS

OCHOBHI KMiHiYHi 03Haku cuHapomy HivimereH Bknto-
yatoTb: Mikpouedanito; AnaMopdiuHi pucK  obnnyus;
3aTPUMKY (Di3YHOTO Ta PO3YMOBOIO PO3BUTKY; CTaTeEBY
OncayHKLUio; iMyHogediunT (CXUNbHICTb A0 peunanByio-
Umx HQEeKUin auxanbHUX LWNSXiB Ta iHWWX opraHis
yepes gedekTn B rymopanbHOMy Ta KNiTUHHOMY iMYHi-
TeTi); NirMeHTHI aHomanii Wkipy (MNsSMU KONbopy «KaBu
3 MOMOKOMY», OiNsIHKM BIiTUMIro); NiABULLEHUA PU3MK 3M0-
SIKICHMX HOBOYTBOPEHb (0COGNMBO NMiMGOM Ta Nenkemin,
AKi giarHoctytoTees y 40-67% nauieHTis) [3—5].

Mikpouedanis € LWBMAKONPOrpecyoHo i Nposie-
NSETbCA, K 3MEHLUEHHS NMOTUIUYHOI OKPY>XHOCTI A0 —2
CTaHOAAPTHUX BiOAXWNEHb Bif CEPEAHbOro MOPIBHSAHO
3i 300poBOIO MonNynsuield Toro X Biky Ta crtaTti. Mikpo-
uedanis npu cuHapomi HinmereHa € WBKMAKO Mpo-
rpecytoyoto [6]. MNpu HapomkeHHi nepegHe TiM'AYKO,
SIK MPaBWUIo, 3aKpUBAETLCA MPOTArOM MEpPLUNX KiMbKOX
TUXKHIB XUTTS. Baxnueo, Wwo mikpouedanis moxe 6yTu
3amackoBaHa rigpouedanieto i3 HasBHICTIO HaA3BUYaANHO
Benuknx cybapaxHoiganbHux KicT [7].

[iarHocTvka cuHgpomy HinimereHa 6a3yeTbcss Ha
KNiHIYHMX, NabopaTopHUX Ta reHETUYHMX OOCHIOKEHHSIX:
HasiBHICTb Mikpouedbanii, xapakTepHux puc obnu4us,
peunamByounx iHekuin, nimgoneHisa, 3HMXKEHHSA piBHIB
iMyHornobyniHis (IgG, IgA), nigBuweHa XpOMOCOMHa
HecTabinbHiCTb Npu ekcnosuuii pagiauii. diarHo3 cuHA-
pomy HinmereHa niaTBepmKXyeETbCA BUSIBIEHHAM MyTaLii
657del5 y reHi NBN [8, 9].

30BHIiWHIA BUrMAL obnuudst xapakTepusyeTbcs Mo-
Xunum nobom, MiKporHaTielo, xapakTepHum € A3b06o-
nopibHuit abo BUOOBXEHUI Hic, KOCOOKICTb. B nitepatyp-
HUX [Kepenax BULLEeonucaHi XapaKTepuUCTUKM 06nm4yyst
onucaHi, Sk «nTawmHe» obnuyys [10].

Y pesknx nauieHTiB BigMiYaeTbCa 3aTpumKa MCUXO-
MOTOPHOIO PO3BUTKY. 3aTpMMKa PO3BUTKY MOBU € MOLLM-
peHolo cepeq AaHOoi rpynu nNauieHTiB, i ANna BUNpaBneHHs!
npobnem 3 apTukynsieto 060B’s1I3kOBO HEOOXIAHO 3any-
yatu nikaps noronefa. [oBrotpuBani CMOCTEPEXEHHS
JOcCrnigHuKKIB CBigYaTh, WO KOTHITUBHUA PO3BUTOK y AiTen
i3 cuHgpomoM HimereHa € AMHaMIYHMM NPOLECOM:
Ha paHHIX cTagiax BiH, £K MpaBWnoO, 3anuaeTbCs
GnM3bkUM [0 cepedHboro, arne MocTynoBe MOoripLIEHHS
crnocTepiraeTbCs Mig Yac LUKINbHOrOo BIKY.

3as3Buyan gisyata i3 cmHgpomom HiimereHa matoTb
BiiCTaBaHHS y CTaTeBOMY [03piBaHHI, L0 NPOSIBNSAETLCS
y nybeptatHomy nepiogi po3sBuTky. Lle nos’sizaHo i3
HU3bKMMK piBHAMKU 17B-ecTpagiony Ta BUCOKAMU KOH-
LueHTpauiamMu  onikyrnoCTUMYNIOKYOro Ta NITEIHi3yto-
Yyoro ropmoHiB. CTaTeBuii pO3BUTOK Y XIONYMKIB 3a3BU4an
He Bigpi3HsaeTbca Big ogHoniTkiB [11]. Y 6GinbwocTi na-

Scopus, Web of Science, PubMed, MEDLINE, Google
Scholar using the keywords «Nijmegen breakage
syndrome», «immunodeficiency», «clinical features»,
«laboratory features», «genotype», «phenotype», was
carried out. The majority of articles were represented
by clinical studies and case presentations (73%). For the
literature review, data were also obtained from sources
containing literature reviews (27%). The most fre-
quently cited sources in the article were from the
years 2022-2024.

RESULTS AND DISCUSSION

The main clinical features of Nijmegen breakage
syndrome include: microcephaly; dysmorphic facial
features; delayed physical and mental development;
sexual dysfunction; immunodeficiency (prone to recur-
rent infections of the respiratory tract and other organs
due to defects in humoral and cellular immunity);
pigmentary abnormalities of the skin (spots of the color
«cafe with milk», areas of vitiligo); increased risk of
malignant neoplasms (especially lymphomas and leuke-
mias, which are diagnosed in 40-67% of patients) [3-5].

Microcephaly is rapidly progressive and manifests as
a reduction in occipital circumference to —2 standard
deviations from the mean compared with a healthy
population of the same age and sex. Microcephaly in
Nijmegen breakage syndrome is rapidly progressive [6].
At birth, the anterior fontanelle usually closes within
the first few weeks of life. Importantly, microcephaly
may be masked by hydrocephalus with the presence
of unusually large subarachnoidcysts [7].

The diagnosis of Nijmegen breakage syndrome is
based on clinical, laboratory and genetic studies: the
presence of microcephaly, characteristic facial features,
recurrent infections, lymphopenia, decreased immuno-
globulin levels (IgG, IgA), increased chromosomal
instability upon radiation exposure. The diagnosis of
Nijmegen breakage syndrome is confirmed by the detec-
tion of the 657del5 mutation in the NBN gene [8, 9].

The facial appearance is characterized by a sloping
forehead, micrognathia, a beak-shaped or elongated
nose, and strabismus. In literary sources, the above facial
characteristics are described as «bird» face[10].

Some patients have delayed psychomotor develop-
ment. Delayed speech development is common among
this group of patients, and to correct articulation problems,
it is imperative to involve a speech therapist. Long-term
observations of researchers indicate that cognitive deve-
lopment in children with Nijmegen breakage syndrome
is a dynamic process: in the early stages it usually
remains close to average, but a gradual deterioration
is observed during school age.

Girls with Nijmegen breakage syndrome typically
have delayed puberty, which manifests itself during
the pubertal development period. This is associated
with low levels of 173-estradiol and high concentrations
of follicle-stimulating and luteinizing hormones. Sexual
development in boys is usually no different from that
of their peers [11]. Most patients, according to MRI or
autopsy data, have hydrocephalus and hypoplasia of
the frontal lobes. In general, the mass and volume
of the frontal lobes are half the normal age-related values.
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uieHTiB 3a gaHumn MPT abo po3TuHiB Tina BigMivyaeTbcs
rigpouedanis, rinonnasis No6HMX YacTok. 3aranom, Mmaca
Ta 06'eM NMOGHMX 4YacTOK BABIYMI MeHLWi 3a HopMaribHi
BiKOBI MOKa3HMKN. YacTo y nauieHTiB i3 4aHO0 NaTonorieto
NpocTexyeTbcst annasis abo rinonnasis Mo30rMcToro
Tina, cybapaxHoiganeHi kictu [12].

CkerneTHi aHomanii, Taki sk knuHogakTunisa V nanbuis
Ta yacTtkoBa cuHgaktunis Il Ta lll nansuis, 3ycTpivyatoTecs
Np1GnIM3HO y NONoBuMHM NauieHTis [12, 47]. Binbw pigkummn
aBUWAMM NpU cMHApoMi HiimereHa € nonigaktunis,
BiocyTHicTb abo rinonnasia nanbus KWCTi, rinonnasisa
CTEeroH, areHesisa pebpa, kpmxoBoi kicTku [13].

3 6oky wWkipHnx nokposiB y 50—-70% nauieHTiB cno-
cTepiraeTbca BiTMNIro. Pigwe TpannawTbCs capkoigo-
nopibHi  rpaHynemartosHi ypaXeHHsl, siki HanyacTiwe
nokaniaytTbcsa Ha 06nnyYi, KiHLiBKax, | YacTo nepeayoTb
po3BuTKy B-kniTmHHOT nimcdomu. Bomoccs y  Takux
nauieHTiB sIK MpaBWMO TOHKE | pidke B rpygHoMmy Ta
paHHbOMY [OWTWMHCTBI, ane mnoKpallylTbCA 3 BIiKOM.
Bonoccs ciporo konbopy Moxe 3'9BUTUCS Lie B Apyromy
Yn TPETbOMY AECATUNITTAX XUTTA [14—16].

BpoaxxeHi aHomanii HMpoK, Taki sk rinonnasisi/anna-
3i9  HMpKM, nigkoBonodibHa Hupka abo MOoABOEHHS
HUPKKW, OUCTOMIA HUPKM — BIOHOCHO 4acTi y nauieHTiB
i3 cuHgpomom HiimereHa. Lli gedpekt Takox MOXyTb
OyTn noB’s3aHi 3 rigpoHedpo3oM Ta CrpUATU iHAEKLIAM
y CeYOBMBIOHIN cucTtemi, ocobnmeo y nauieHTiB 3 ge-
EKTHUM iMYHHUM 3axmucTtoM. [ocuTb pigko 3ycTpiva-
I0TbCA rinocnagii, KpUNTopxiaM, ypeTpo-aHarnbHi HopuLi,
atpesisa aHycy [17-19].

XpoMocoMHa HecTabinbHiCTb 3 XxapakTepHUMU nepe-
6ynoBamu nepudpepnyHux  T-nimcgoumTtiB  y  BUrMAAI
iHBepcCin i TpaHcnokauin i3 3anyyeHHAM Xpomocom 7
Ta 14, 4yTNMBICTb KNITUH OO iOHI3YO4YOro BUNPOMIHIO-
BaHHA in Vvitro — Bce Ue € XapakTepHUMM O3HaKaMu
[aHOro 3axBOPIOBaHHS, SKi MaloTb BaXknumBe AiarHoc-
TUYHE 3HaYeHHsi. BusiBneHHs myTauii B 06ox anensix
reHa HiOpVHY € OocCTaToYHMM [OOCHiAKEHHsIM Mpu BCTa-
HOBMeHHi AiarHo3y. binblWwicTb NauieHTiB i3 CMHAPOMOM
HinmereHa MaloTb CROB’AHCbKE MOXOMAXEHHHA, TOMY L0
MyTauilo CTanuM HasnBaTWM «CMOB’SIHCLKOK MyTaLlieto».
MigBMLweHa YyTnNuBICTb A0 iOHI3YO4Oro BUMPOMIHIOBAHHSA
€ oKpeMunm (paKkTopoM PU3MKYy ANS nauieHTiB i3 cuHAO-
pomom HilimereHa. Yepes vacTi GakTepianbHi iHgekuil
OiTW uiei rpynn Hepigko niggalTbCs MHOXUHHUM PEHT-
reHorpadiyHUM  SOCRIAXKEHHSIM, O MOXE ChnpusaTn
BMHWKHEHHIO 3MOSIKICHUX npoueciB abo ycknagHeHoMy
nepebiry yxe iCHylUMX 3MOSIKICHUX NPOLECIB, 30Kpema
newnkemii Ta nimcgom [2, 20-24].

Ha paHui yac BigcyTHi 4iTKO BM3HaYeHi nepeaymoBu
BUHUKHEHHS OECTPYKTUBHUX NHEBMOHIN y AiTen YkpaiHu,
aki 6 Mornmu JonomMorTh nikapsM NepBUHHOI  NTaHKK
Meau4HOi [OMoMOrM BYacHO Ta MNpPaBWUNIbHO BCTaHO-
BWTKW JiarHo3 Ta HanpasBUTW Ha rocnitanisauito y cneuia-
nisoBaHi nikyBanbHi 3aknaguM 3 METOK MNpU3HaAYeHHs
afekBaTHOI Tepanil.

Y Hawin poGoTi npeacTtaBneHUn KniHiYHMIA BUNAOOoK
cvHgpomy HinmereHa y nauieHTa i3 6akTepianbHo
OeCTpyKLUi€eto nereHso.

OutnHa n’'aTn pokiB goctaerneHa Opuragoto WBMAKOT
MEOMYHOI AOoMOMOrM L0 NPUAMAnbHOrO  BigAiNEeHHSA
anTtavoi obracHoi nikapHi 3i ckapramu Ha 3aranbHy
cnabkicTb, 3aauLLKy Ta YacTU Kallenb.

Often, patients with this pathology have aplasia or hypo-
plasia of the corpus callosum, subarachnoid cysts [12].

Skeletal abnormalities, such as clinodactyly of the
fifth digit and partial syndactyly of the second and third
digits, occur in approximately half of patients [12, 47].
Less common manifestations in Nijmegen breakage
syndrome is characterized by polydactyly, absence or
hypoplasia of the first finger, hypoplasia of the hips,
agenesis of the ribs, sacrum [13].

Vitiligo is observed in 50-70% of patients on the skin.
Sarcoid-like granulomatous lesions are less common,
most often localized on the face and extremities, which
often precede the development ofB-cell lymphoma.
The hair of such patients is usually thin and sparse in
infancy and early childhood, but improves with age.
Gray hair may appear as early as the second or third
decade of life [14-16].

Congenital renal anomalies, such as renal hypo-
plasia/aplasia, horseshoe kidney or kidney duplication,
and renal dystopia, are relatively common in patients
with Nijmegen breakage syndrome. These defects may
also be associated with hydronephrosis and contribute
to urinary tract infections, especially in patients with
impaired immune defenses. Hypospadias, cryptor-
chidism, urethro-anal fistulas, and anal atresia are
relatively rare [17-19].

Chromosomal instability with characteristic rearran-
gements of peripheral T-lymphocytes in the form of
inversions and translocations involving chromosomes 7
and 14, sensitivity of cells to ionizing radiation in vitro —
all these are characteristic features of this disease that
have important diagnostic value. Detection of mutations
in both alleles of the nibrin gene is the final study in
making the diagnosis. Most patients with Nijmegen break-
age syndrome are of Slavic origin, so this mutation
began to be called the «Slavic mutation». Increased
sensitivity to ionizing radiation is a separate risk factor
for patients with Nijmegen breakage syndrome. Due to
frequent bacterial infections, children in this group are
often subjected to multiple X-ray examinations, which can
contribute to the emergence of malignant processes or
the complicated course of already existing malignant pro-
cesses, in particular leukemia and lymphomas [2, 20-24].

Currently, there are no clearly defined prerequisites
for the occurrence of destructive pneumonia in children
in Ukraine that could help primary care physicians to
timely and correctly establish a diagnosis and refer
for hospitalization to specialized medical institutions
in order to prescribe adequate therapy.

Our paper presents a clinical case of Nijmegen break-
age syndrome in a patient with bacterial lung destruction.

5 year old child was taken from ambulance to the
emergency department of the children’s regional hospital
with complaints of general weakness, shortness of breath,
and frequent cough.

Objectively: the general condition of the patient is of
moderate severity, the child is restless, body tempe-
rature is 37.6°C, tachypnea (respiratory rate is 30-32/min).
The right half of the chest is lagging behind in the act
of breathing. Phenotypically, microcephaly, «bird-like
face», and a sloping chin were observed. There is a sig-
nificant deficit of body weight, lag in physical and
psycho-speech development, the child is non-contact,
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O6’eKkTUBHO: 3aranbHU CTaH CepeaHbOro CTyMNeHs
TSKKOCTI, AUTUHA HecCrnokiliHa, TemnepaTtypa Tina 37,6°C,
TaxinHoe (4actota auxaHHs 30-32/xB). lMpaBa nono-
BMHa rpyaHoi KMiTKW BigcTaBana B akTi AuxaHHs. deHo-
TMNOBO crhocTepiranack Mikpouedanisa, «ntaxonogibHe
obnuuysa», ckoweHe nigbopigan. HasiBHWIA  3HAYHMK
Jedpiunt macw Tina, BigcTtaBaHHS y isYHOMY Ta NCUXO-
MOBIIEHHEBOMY pO3BUTKY, OWTMHA HEKOHTAKTHA, Karn-
pu3Ha. AycKynbsTaTUBHO 3MiBa BMCMYXOBYBanoCb >OPCT-
Ke [OMXaHHs, cnpaBa — [AWXaHHSA Ppi3ko ocnabneHe.
MepkyTopHO cnpaBa BiOMIYAETLCS BUpaXKEHE BKOPO-
YeHHs Hag ycielo MpaBok nereHel. 3a JaHUMWU PEHT-
reHorpadii opraHis rpygHoi KniTku — ToTarbHe roMOreHHe
3aTEMHEHHsI MpaBoro remiTopakcy, 3MilleHHs opraHiB

cepepfocTiHHA BniBo (puc. 1).

capricious. Auscultation on the left side revealed
harsh breathing, on the right side — breathing was
sharply weakened. Percussion on the right side revealed
pronounced shortening over the entire right lung.
According to the chest X-ray, there is total homogeneous
darkening of the right hemithorax, displacement of the
mediastinal organs to the left (fig. 1).

%

- —_
f

Puc. 1. PeHTreHorpadis opraHiB rpygHoOi KIiTKM y BEpTUKaNbHOMY MOMOXEHHI Npu rocnitanisadii
Fig. 1. Chest X-ray in an upright position during hospitalization

3a gaHvmu Y3[1 nereHb Ta nneBpanbHUX MOPOXHWH
BiAMiYaNMCb: YUCIEHHi, 3Ha4YHMX pPO3MipiB, BOrHMLIA
KOHconigauii npaBoi nereHi, HanpyXeHWw rigpoTopakc
cnpaBa, HasABHICTb BiNbHOI PiAVHM B MNiBili NneBpanbHin
MOPOXHWHI, B Nepukapgdi — BinNbHa piguHa o 8 mm.
Y 3aranbHOMy aHanisi KpoBi Npu rocnitanisauii y cradio-
HapHe BiaAineHHs Bigmiyaecs nevikoumTos — 11,73x10%n,
nigeuweHHs pisHs LWOE po 15 mm/rog. lMNonepeaHin
giarHo3: npaBobiyHa OEeCTpPyKTMBHA MHEBMOHIHA, ABOGIY-
HWI eKCydaTMBHUI NNEeBPUT, NPaBOBIYHMI HanpyXeHWui
rigpoTopakc. [AuxanbHa HegocTtaTHicTb |-Il cTynens.
[OutnHa rocnitTanidoBaHa o XipypriYyHOro BiOdineHHs, in
npu3HayeHo aHTmbakTepianbHy Tepanito («MeponeHem»
Ta «AmikaumHy), iHY3iNHY Tepanito, iHransauinHy Tepa-
nito. B ymoBax onepauiviHOi BUKOHAHO 3aKpUTy TOPaKo-
TOMIilO Cnpaea, [ApPeHyBaHHs NpaBoi  NneBpanbHOI
MOPOXHUHM — aKTMBHO eBakynoBaHo 600 mn rHinHO-
remMopariyHoro BMIiCTy, HanarogXXeHo CUCTEMY MaCUBHOMO
ApeHyBaHHA 3a bronay. 3a 10 xBUnMH NO NneBpansLHOMY
OpeHaxy nacuveBHO Buginunocb we 200 M THiHO-
reMopariyHoro BMICTy. BUKOHaHO 3akpuTy TOpPaKkoTOMito
3niBa, ApeHyBaHHA MNiBOi NneBparnbHOi MOPOXHUHN —
BrAaneHo 250Mr rHinHOro BMICTY, HanarompkeHo cuctemy
NnacvBHOIO ApeHyBaHHs 3a bBronay.

BpaxoBytoun HeBignoBigHICTL NabopaTopHMX AaHuX
Ta KNiHiYHOro cTaHy, Oyno 3anigo3peHo HasiBHICTb

According to the ultrasound of the lungs and pleural
cavities, the following were noted: numerous, significant
foci of consolidation of the right lung, tense hydrothorax
on the right, the presence of free fluid in the left pleural
cavity, pericardium — free fluid up to 8 mm. In the general
blood test during hospitalization in the inpatient depart-
ment, leukocytosis was noted — 11.73 x 10%1, an increase
in the ESR level to 15 mm/h. Previous diagnosis:
right-sided destructive pneumonia, bilateral exudative
pleurisy, right-sided tense hydrothorax. Respiratory
failure stage I-ll. The child was hospitalized in the
surgical department, where antibacterial therapy
(«Meropenem» and «Amikacin»), infusion therapy,
inhalation therapy were prescribed. In the operating
room, a closed thoracotomy was performed on the right,
drainage of the right pleural cavity — 600 ml of purulent-
hemorrhagic contents were actively evacuated, a passive
drainage system according to Bulau was established.
In 10 minutes, after pleural drainage, another 200 ml of
purulent-hemorrhagic contents were passively released.
A closed thoracotomy was performed on the left,
drainage of the left pleural cavity — 250 ml of purulent
contents were removed, a passive drainage system
according to Bulau was established.

Given the discrepancy between laboratory data and
the child’s clinical condition, the child was suspected of
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iMyHOAedIUUTHOro cTaHy y AuUTUHU. BukKoHaHO imyHO-
noriyHe JOCNIMKEHHS, 3a pesynsratammn SKoro BUSIBNIEHO
3Ha4yHe 3HWXKEHHs1 3aranbHoro piBHA IgG — 2.7 r/n npwu
Hopmi 5,04-14,64 r/n. Jo aHTubakTepianbHoOi Tepanii
6yno goaaHo BYTPILLUHbOBEHHE BBEAEHHS 5% poO34MHy
HopmarnbHoro imyHornobyniHy G ntoguxam B gosi 0,4 r/kr
npotarom 7 gOi6. LlogeHHo Bigmidanock BuAineHHs
MYTHOIO THIHOTO BMICTY MO NMEBpPanbHUM OpeHaxaMm
3 06ox 6okiB o 100-150 mMn Ta 03HaKM (PYHKLIOHYYOT
nereHeBoO-NneBpanbHOl HOpULi cnpaBa — ckug MOBITPs
no nneepanbHOMY ApeHaxy. TpuBanuin 4ac yTpumysa-
nocb SBULLE «pUrigHa nereHss» npaBopy4, Yy 3B’A3KY
3 YMM OUTUHA NepeBeeHa Ha akTMBHe Linogobose ape-
HyBaHHS1 NpaBoi NneBpanbHOI NOPOXHUHN (Yepe3 «Pleur
evacy» 3 Tuckom 10 MM BogHOro cToBn4mMKa) (puc. 2).

having an immunodeficiency state. An immunological
study was performed, the results of which revealed
a significant decrease in the total level of IgG — 2.7 g/l
with a norm of 5.04—-14.64 g/I. Intravenous administration
of 5% solution of normal human immunoglobulin G at
a dose of 0.4 g/kg for 7 days at a dose of 0.4 g/kg was
added to antibacterial therapy. Daily discharge of
turbid purulent contents through pleural drainages on
both sides up to 100-150 ml and signs of a functioning
pulmonary-pleural fistula on the right — air discharge
through the pleural drainage were noted. The phenome-
non of «rigid lung» on the right persisted for a long
time, in connection with which the patient was trans-
ferred to active 24-hour drainage of the right pleural
cavity (via «Pleur evac» with a pressure of 10 mm of
water column) (fig. 2).

Puc. 2. PeHTreHorpadist opraHiB rpyaHoi KniTkvM y BepTUKanbHOMY NOMOXEHHI,
BMKOHaHa Ha Opyrvii AeHb MiCnsi BCTAHOBIIEHHS NieBpanbHUX ApeHaxiB 3 060x 6okiB
Fig. 2. Chest radiograph in an upright position, performed on the second day after the placement of pleural drains on both sides

Ha TpeTin peHb Tepanii Oyno nOMiYeHO iMyHHY
BIiAMOBiAb OpraHiaMy AWTWUHW Yy BWUMSAI  3pOCTaHHA
nenkountosdy no 23,93 x10%n, nagiHHS piBHA 3aranb-
Horo Ginka (38 r/n), rematypisi, pO3BUTOK HEPOTUYHOIO
cMHApomy. HapocTaHHa Habpskie no BcboMmy Tiny. 3a aa-
HuMK Y3[] 36inblyBaBCcs piBeHb BiNbHOI PiguHW y nepu-
Kapgi 0o 22 mm (npetamnoHaga), nosBa BiNbHOI PiAnMHK
B YepeBHii MOpoxHWHi. [lo nikyBaHHa ©Oyno popgaHo
'KC ta anbbymiH B/B.

3 orngaay Ha (beHOTMNOBI AaHi ANTUHK: MikpoLuedania,
Aediunt Macu Tina, BiACTaBaHHA y MNCUXOdI3NYHOMY
po3BUTKY, aHamMHe3 Ta nepebir 3axBoptoBaHHs, 6yno
3anigo3peHo HasABHICTb Y AUTUMHWU cuHapomMy HinmereHa.
3 MeTol AiarHoCTMKM Byrno nNpu3Ha4YeHO MONeKynspHo-
reHeTUYHe AOCNIMKEHHA KPOBi OUTUMHW (pesynbraTr Ao-
CnigXeHHa nnaHysBanocb otpumatun yepes 10-14 pgHis).
Tum yacom, Ha oHi aHTMDBakTepianbHOI Tepanii, BHYT-
PiLUHBOBEHHOrO BBeOEHHS 5% pPO34MHY HOPMAnbHOro
iMyHOornobyniHy G nioguvHn, 4epe3 TwxaeHb Oyno
BiOMIYEHO pi3ke 3pOCTaHHSA piBHA MENKouMTIB: BiA
50,51 x 10%n po 102 x 10%n, npoTsirom A,BOX OHiIB.

3a BIiACYTHOCTI 3aKNOYEHHS MONEKYNSAPHO-reHEeTNY-
HOro AOCNIMKEHHHA, ane npu Migo3pi Ha HasBHICTb Yy
OUTUHWM cuHapomy HiimereHa, wo, sk 6yno BkasaHo
paHilwe, XapakTepu3yeTbCA NiOBULLEHOK YYTNMBICTIO

On the third day of therapy, the child’s immune
response was observed in the form of an increase in
leukocytosis to 23.93 x 109/1, a drop in the level of total
protein (38 g/I), hematuria, and the development of
nephrotic syndrome. Edema increased throughout
the body. According to ultrasound, the level of free fluid
in the pericardium increased to 22 mm (pretamponade),
and free fluid appeared in the abdominal cavity.
Glucocorticosteroids and intravenous albumin were
added to the treatment.

Taking into account the phenotypic data of the child:
microcephaly, body weight deficiency, lag in psycho-
physical development, history and course of the disease,
the child was suspected of having Nijmegen breakage
syndrome. For the purpose of diagnosis, a molecular
genetic study of the child’s blood was prescribed
(the results of the study were planned to be received
in 10-14 days). Meanwhile, against the background of
antibacterial  therapy, intravenous  administration
5% solution of normal human immunoglobulin G, a week
later a sharp increase in the level of leukocytes was
noted: from 50.51 x 109/l to 102 x 109/I, within two days.

In the absence of a molecular genetic study report,
but with a suspicion that the child had Nijmegen breakage
syndrome, which, as previously indicated, is characte-
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[0 iOHI3yo4Oro BMMNPOMIiHIOBaHHS, Bynu pisko obmexeHi
NpPOMeHeBi MeToan 0OCTEXEHHS.

3 MeTo JoCniaXeHHs KICTKOBOrO MO3Ky Ha npeamet
HasiBHOCTi GnacTHMX KNiTMH Oyno NPUAHATO pillEHHSA
NPO BUKOHAHHSA CTEPHAIbHOI MYHKLi. 3aknio4YeHHs Mieno-
rpamu: 6GnactHa TpaHcdopmauisi KICTKOBOroO  MO3KY
(6bnactu, Wo He nigparTbes MopdonorivHin andepeH-
yiauii — 64,0% npwu Hopwmi 0,1-1,1%). 3a pesynsratamu
reHeTUYHOro TeCTyBaHHA BUSBNEHO MyTauito 657del5
B reHi NBN y romosaurotHoMy cTaHi, WO Bepudikye
AiarHo3 guTuHKU: cuHapom Hinmerena.

BuwienepepaxoBaHi gaHi ganu nigctasu cdopmy-
noBaTK 3aKMloYHUIA AiarHo3: NepBUHHUIA iMyHodediuuT,
cuHgpom HilimereHa, T-kniTuHHa nimdpobnacTHa neike-
mis, PAB BapiaHT a-2 rpyna Bucokoro pmauky. Cencuc.
MpaBobiyHa [OecTpykTMBHA NHEBMOHiA.  [OBOGIYHMIA
eKkcyaaTMBHUI NneBpuT. EkcynatmBHUi nepukapaunT.

Byno po3pobneHo iHOuBiAyanbHUA NnaH nikyBaHHA
OVUTUHW, SIKMIA BKNKOYaB iHQY3iliHY, aHTubakTepianbHy,
ximiotepanito («JokcopyGiLmnH», «BiHKpUCTUHY» nicns npo-
BeAeHOl uuTopeaykuii) Ta iMmyHotepanito (5% posuuH
HopMarnbHOro iMyHornobyniHy G nwoauHW) 3 AMHaMiy-
HUM MOHITOPUHIOM MOKAa3HUKIB (PYHKLIOHYBaHHS XUTTE-
BOBaXXINMBUX CUCTEM Ta OpraHiB OUTUHM.

[porHo3 ans nauieHTiB i3 cuHgpoMom HimereHa
3anexnTb Big TSKKOCTI KMiHIMHUMX MpOSBIB Ta 4acToTu
pO3BUTKY 3MnosikicHMX npotecis. CBoeyacHa giarHoctuvka,
perynspHuin - MOHITOPUHr Ta BiAMNOBigHE niKyBaHHA
[aloTb MOXMMBICTb 30epertu i NoKpawmTN SKICTb XUTTS,
a TakoX 36inbwnTM TpMBanicTb XUTTS NaUieHTIB i3
cuHgpomoM HiivereHa [25-28].

BUCHOBKHU

CvHppom HiimereHa € pigKiCHUM reHeTUYHUM 3a-
XBOPIOBaHHAM, sike noTpebye MynsTaMcLMniiHapHOro
nigxo4y ANA WOro AiarHOCTUMKW Ta fikyBaHHA. AKTyanb-
HICTb noganblUMX AOCNIMKEHb 3yMOBIEHa HeOoOXiaHICTO
Ginbw  rMMOOKOrO  PO3YMIHHA NaToreHedy CUHAPOMY
HiimereHa Ta po3pobku HOBMX CTpaTerini KOMMNIEKCHOro
niKyBaHHA 4aHOro NaTonoriYHOro CTaHy y giten.

KniHiyHM BUNagok, npeacTaBnenHni y Hain poooTi,
OEMOHCTPYE BaXnuMBiCTb BCeOIYHOro aHanisy Ta rpyHToB-
HOro nigxopy AN CBOEYACHOI AiarHOCTMKU i NiKyBaHHSA
PiOKICHOrO 3aXBOPIOBAHHS, ike MOXe OyTu «BMNaaKOBO
3HaxigKoo» B NPaKTUL NikapiB pi3HUX creLianbHOCTEN.

Ha onuc kniHiyHoro Bunagky oTpumaHo iHopmoBaHy
3rogy 6aTbkiB AUTUHM.
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rized by increased sensitivity to ionizing radiation,
radiation examination methods were sharply limited.
In order to examine the bone marrow for the presence
of blast cells, a decision was made to perform a sternal
puncture. Myelogram results: blast transformation of the
bone marrow (blasts that are not amenable to morpho-
logical differentiation — 64.0% with a norm of 0.1-1.1%).
According to the results of genetic testing, a 657del5
mutation was detected in the NBN gene in a homo-
zygous state, which verifies the child’s diagnosis:
Nijmegen breakage syndrome.

The above data provided grounds for formulating
the final diagnosis: primary immunodeficiency, Nijmegen
breakage syndrome, T-cell lymphoblastic leukemia,
FAB variant a-2 high-risk group. Sepsis. Right-sided
destructive pneumonia. Bilateral exudative pleurisy.
Exudative pericarditis.

An individual treatment plan was developed for
the child, which included infusion, antibacterial, chemo-
therapy («Doxorubicin», «Vincristine» after cytoreduction)
and immunotherapy (5% solution of normal human
immunoglobulin G). with dynamic monitoring of the func-
tioning of the child’s vital systems and organs.

The prognosis for patients with Nijmegen breakage
syndrome depends on the severity of clinical mani-
festations and the frequency of malignant processes.
Timely diagnosis, regular monitoring and appropriate
treatment make it possible to maintain and improve the
quality of life, as well as increase the life expectancy
of patients with Nijmegen breakage syndrome [25-28].

CONCLUSIONS

Nijmegen breakage syndrome is a rare genetic
disease that requires a multidisciplinary approach for its
diagnosis and treatment. The relevance of further
research is due to the need for a deeper understanding
of the pathogenesis of Nijmegen breakage syndrome
and the development of new strategies for the comprehen-
sive treatment of this pathological condition in children.

The clinical case presented in our work demonstrates
the importance of a comprehensive analysis and
a thorough approach for the timely diagnosis and
treatment of a rare disease, which may be an «incidental
finding» in the practice of doctors of various specialties.

The authors declare no conflict of interest. Informed
consent was obtained from the child’s parents for the
description of the clinical case.
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MepcnekTUBU NOAAABLUMX AOCAIAXEHD

OgHMM 3 NepcrnekTUBHUX HaMpsIMKiB € Mnojanblue BUBYEHHS
myTauin y reHi NBN, wo Bignoeigae 3a cuHTe3 binka HibpuHy,
HeobxigHoro ans penapadii QHK. FTeHeTUYHUI CKPUHIHT Ta cek-
BEHYBaHHSI HOBOIO MOKOMiIHHS [03BOMSATb MOKpaLUTK AiarHoc-
TUKY Ta nependaymTv pU3MKM PO3BUTKY 3aXBOPHOBAHHS LUEe Ha
OOKMiHIYHIA cTagii. MeHoTepania € NoTeHUIHO peBOMLiIMHUM
nigxogom Ao nikysaHHs NBS. BukopuctaHHa meTofiB pegary-
BaHHs reHomy, Takux sk CRISPR/Cas9, moxe pgonomortu
BunpaButn MmyTauii B reHi NBN. OgHak uern HanpsiMok notpebye
[oaaTkoBMX AochigkeHb wWoAo 6e3nekn Ta edEeKTUBHOCTI.
Po3pobka HOBUX nikapcbknx 3acobiB, CNpsIMOBaHUX Ha NigBu-
LWEeHHs1 CcTabinbHOCTI reHomy Ta 3anobiraHHa MNyXJIMHHOMY
poCTy, € Lie OAHUM BaXUBMM HaNPSIMKOM. BukopucTaHHs
aHTuokcuaaHTie, iHribiTopis OHK-penapauii Ta imyHoTepanes-
TUYHMX NpenapaTiB MOXe AOMOMOITY MOKPALLUTU SKICTb KUTTS
nauieHtiB. Ockinbkv y nauieHTiB i3 cuHgpomoM HinmereHa
crnocTepiraeTbCA  3Ha4YHUN iMyHoAediUMT, NepcrnekTUBHUM €
OOCnigKEeHHA MeToAiB CTUMYNALIT iIMyHHOI CUCTEMM, BKIKOYAUN
TpaHcnnaHTauito CTOBOYpOBMX KNiTWH, PO3POOKY BakuuH Ta
iHamBigyanizoBaHi iMyHoMoAymntoodi nigxoau.

KoHdAIKT iHTepecis

ABTOpPU pyKONUCY CBIAOMO 3acBiAYYIOTb BIACYTHICTb haKTU4-
Horo abo MOTEHUNHOro KOHGMIKTY iHTepeciB LWo[o pesynsrarTis
uiei pobotn 3 chapmMaLeBTUYHMMUK KOMMAHISMW, BUPOOHM-
Kamy BiOMegUYHUX NPUCTPOIB, [HWMMW oOpraHizauiammn, 4ui
npoaykTW, nocnyru, diHaHcoBa nigTpuMka MoXyTb OyTu noB’s-
3aHi 3 NpegMeToM HadaHwx MartepianiB abo ski crmoHcopyBanm
nposeeHi JoCNiaXEHHS.
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Prospects for further research

Further study of mutations in the NBN gene, which is responsible
for the synthesis of nibrin protein, is crucial for understanding
DNA repair mechanisms. Genetic screening and next-generation
sequencing enable improved diagnostics and allow for risk
prediction of disease development at the preclinical stage.

Gene therapy represents a potentially revolutionary approach
to treating NBS. In particular, genome editing methods such
as CRISPR/Cas9 may help correct mutations in the NBN gene.
However, this approach requires further research to assess
its safety and effectiveness.

Another important area is the development of pharmaceutical
agents aimed at enhancing genome stability and preventing
tumor growth. The use of antioxidants, DNA repair inhibitors,
and immunotherapeutic drugs could significantly improve
patients’ quality of life.

Since Nijmegen breakage syndrome patients exhibit signifi-
cant immunodeficiency, exploring methods to stimulate the
immune system is a promising direction. Potential approaches
include stem cell transplantation, vaccine development, and
individualized immunomodulatory strategies.
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