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CEMEVIHBIV CAYYAT CMHAPOMA BUCKOTTA-OAAPUYA
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Kadeapa daxyapreTcKoil U MOAUKANHIIECKOIT TleanaTpun ¢ Kypcom reguatpun PAITO, PsasaHcknit ToCyAapCTBEHHBIN MeAUIIMHCKII YHUBEPCUTET UM/ aka-
aemuka VLIT. IaBaosa, Pasans, Poccuiickas Peaeparius

CvHapom BuckoTTa-Ongpuda (Wiskott-Aldrich Syndrome, WAS) — peakoe X-cuenneHHoe peueccuBHoe 3abonesaHune, KOTOPOE BKAOYAET XapaKTep-
HY0 TPUaZy CUMNTOMOB — UMMYHOAEPULUT, TPOMBOOLUTONEHUIO, IK3EMY — U ABAAETCA PE3yNbTaTOM MYTaLMK B FeHe, KOAUPYIOLWMM 6enoK cCMHAPOMa
BuckoTTa-Ongpuya. 3abonesaHne MMeeT pasnnyHble NPOABAEHWUA, BapbupyloLme OT TAaxénoro ¢peHoTmna (knaccudeckuit WAS) no 6onee nérkmx
dopm (X-cuenneHHas TpomboumToneHus, X-cLenaeHHas HeiTponeHus). BoneT UM Yalle BCEro MasbyuKu, B €AMHUYHBIX CAy4Yasx AeBOYKM, 6e3
STHUYECKUX U reorpapuyeckux ocobeHHocTell. B cTaTbe NpescTaBAeH KAMHWUYECKMIA CyYall cuHAPOMa BuckoTTa-Onapuya, BbIsBNIEHHBIV Y ABYX AeTel
B O4HOW cembe. B xoae paboTbl npoBeAéH aHanW3 NepBUYHON MEAWLMHCKON LOKYMEHTaLuKM, 0630p antepatypbl. CUHAPOM aKTyasieH Ans Bpayein
pas/INYHOW CneLyanmnsaLmm, Tak Kak TpebyeT MynbTUCUCTEMHOTO NOAXO0AA B AMArHOCTHKE, AVHAMUYECKOTO HabtoAeHWA. BaxkHYHO po/ib B MOCTaHOBKe
[AMarHo3a urpaeT MmeuKo-TeHeTuYecKasn AMarHoCTMKa, a B IeYEHUU — TPAHCMIAHTALLMA TEMOMO3TUYECKMX CTBO/IOBbIX KJIETOK OT COBMECTUMOTO OHO-
pa. [laHHasA NaToNorUA MOXKET BbITb BbIABNEHA NPEHATaIbHO MYTEM MEAWLIMHCKOTO KOHCYIbTUPOBAHWA CEMbMU.

Kniouesble cnoBa: demu, ummyHoOepuyum, cuHopom Buckomma-Ondpuya, mpomboyumoneHus, mpaHCcnAaGHMayus 2emMornoImu4eckux cmeosno-
8bIX K1EMOK, KAuHU4ecKull cay4all.
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Wiskott-Aldrich syndrome (WAS) is a rare X-linked recessive disorder characterized by a triad of symptoms: immunodeficiency, thrombocytopenia,
and eczema. It arises from a mutation in the gene encoding the WAS protein (WASp). The disease can present with varying degrees of severity,
ranging from classic WAS, which features a severe phenotype, to milder forms, such as X-linked thrombocytopenia and X-linked neutropenia. WAS
primarily affects boys, although it can occur in isolated cases in girls, and it does not show any significant ethnic or geographic predisposition. This
article discusses a clinical case of WAS identified in two siblings from the same family. In this study, we analyzed primary medical documentation and
conducted a literature review. The syndrome is relevant for healthcare providers across various specialties, as it requires a comprehensive approach
to diagnosis and ongoing monitoring. Medical genetic diagnostics play a crucial role in the diagnosis, while treatment may involve hematopoietic stem
cell transplantation from a compatible donor. Additionally, this condition can be detected prenatally through appropriate medical consultation for the
family.
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BBEAEHUE

CuHapom Buckotta-Ongpuua (WAS) — peakoe X-cuenneHHoe
peLieccBHOe 3ab0/1eBaHME, KOTOPOE BK/IKOYAET XapaKTEPHYIO TpUaay
CMMMTOMOB: UMMYyHOAEULMT, TPOMOOLMTONEHMIO, dK3emy. [aTo-
NIOTUA ABNAETCA PE3y/bTaTOM MyTaLyu B reHe, Koaupytowmm 6enok
cMHapoma BuckotTa-Ongpuua (Wiskott-Aldrich Syndrome protein,
WASp). 3aboneBaHue MMEET pa3IMUHbIE NPOABAEHMSA, BapbUpyloLMe
oT TAXKEnoro ¢peHoTnna (Knaccudecknin WAS) oo 6onee nérkux Gpopm
(X-cuenneHHan TpomboumTONeHus, X-cuenieHHas HeiUTponenus) [1].
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INTRODUCTION

WAS is a rare X-linked recessive disorder characterized by a
distinctive triad of symptoms: immunodeficiency, thrombocyto-
penia, and eczema. This disorder is caused by mutations in the
WAS gene, which encodes the WASp. The disease can manifest in
various forms, ranging from a severe phenotype known as classic
WAS to milder variations such as X-linked thrombocytopenia and
X-linked neutropenia [1]. Patients with WAS are at an increased
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MauneHTbl ¢ WAS TakKe npeapacnonoxeHbl K BOSHUKHOBEHUIO ayTo-
MMMYHHHBIX NPOLLECCOB, NPOABAEHNUSA KOTOPbIX BblN 3aperncTpmpo-
BaHbl Y 26-72% HocuTenen mytaumu. Vx aMarHoctMpoBaHue ABAETCA
He3aBMCUMbIM NPEAUKTOPOM HEDNAroNPUATHOrO NPOrHO3a, Npeapac-
ronaraeT K 03/10Ka4YECTBNEHUIO, @ TaKKe ABNAETCA PaHHWMM MpPU3Ha-
KOM HeobXOAMMOCTM TPAHCMIAHTALMMU reMOTMO3TUYECKUX CTBO/IOBbIX
Knetok [2].

YacToTa BCTPEYaeMoCTU AaHHoM natonorum 4-10 Ha 1000000
HOBOPOXAEHHbIX. BONEIOT Yallle BCero MasbuymKm, AEBOYKM — B efu-
HWUYHbIX CNyYasx [2, 3]. ITHUYECKUX U reorpadunyeckmx ocobeHHocTeln
B PacnpocTpaHEHHOCTM AaHHOM NaToNOrMK He Habarogaerca [1].

leHeTnyeckuii aedekt B reHe WAS pacnonoXkeH Ha KOPOTKOM
nnedye X-xpomocomsl B nosuumum Xp 11.22-23. UaeHTnomumposaHo
60nee 300 reHHbIX MyTaLWI, NPUBOAALLMX K HAPYLIEHWIO KOHUry-
pauwnn 6enka. Hambonee pacnpocTpaHEHHbIMU MYyTaLMAMM ABAAOTCA
MMCCEHC-MYyTaUMK. TeHHbIM NPOAYKT npeacTaBnset cobolt 6enok u3
502 aMMHOKMC/IOT, SKCNPECCUPYEMBIN B LIUTONNA3ME HEIPUTPOUAHDIX
KPOBETBOPHbIX KNETOK, rae OH GYHKLMOHUPYET Kak MOCT MeXay ne-
pefayei CUrHaNoB U ABUMKEHWEM aKTUHOBbIX HUTEW B LIMUTOCKENeTe.
AKTUHOBBIV LMTOCKENET Y4YaCTBYET B PA3NNYHbIX KAETOYHbIX GYHKLM-
AX, TaKMX KaK LIMTOKMHE3, SHAOLMUTO3 U 3K30LMTO3, GOPMUPOBAHME
MMMYHO/IOTMYECKOTO CMHarnca, KOTOpbIi ABAAETCA MECTOM B3auMo-
LencTBuA Mexay T-KNeTKaMu U aHTUFEHNPE3EHTUPYIOWMMM KAETKa-
MM, TaKUMMK KaK AeHApUTHble Knetku. Mpu WAS Habatogaetcs aHo-
Ma/ibHas peopraHM3aLma LIMTOCKeNeTa U3-3a HapyLUEeHMsA KCIpeccum
reHoB, MPMBOAALLAA K AUCOYHKLMM T-KNETOK, BbI3bIBAKOLLAA HApYLUE-
HVME MUTPALLMM 1 afire3un, a TaKKe HefloCTaTOYHOe B3aMMOAEeNCTeme
C APYrMMM KNETKaMM M3-33 aHOMAsIbHOTO pOPMMPOBAHUSA CHHAMCOB.
I3TO B/AMAET HA TOMEOCTa3 U UCTOLLEHWUE LMPKYIMPYIOLLMX 3PENbIX
B-KkneTok, npeawecTBEHHNKOB MApPrMHAZIbHOM 30HbI CENe3EHKU U
B-KNeToK MaprMHanbHOM 30HbI, YTO B NocAeayroLLem obycnasamMBaeT
CHUKeEHME Konnyectsa inmooumTos [1].

KnuHuyeckue HabnogeHus

PoavTenu nauueHToB Aann cBoé MHGOPMMPOBaAHHOE cornacve
Ha 06paboTKy NepPCOHaNbHbIX AAHHbIX CBOMX AETEMN.

Masnbuuk A., 2015 r.p., POKAEH OT TPETbEN BEpeMEHHOCTH, NPO-
TeKaBLUel Ha GpoHe ToKcMKo3a B | Tpumectpe, OPBU B Il TpumecTpe.
Poabl TpeTbu, NpexxaeBpemeHHble, camocToaTenbHble, Ha 36 Hegene.
Y pebéHka umetotca 6pat 15 net — 340p08, cectpa 13 net — 340pos.a.
Macca tena npv poxaenun — 2910 r, anvHa Tena — 49 cm, oueHKa no
wkane Anrap — 8/9 6annos. CornacHo AaHHbIM MELULMHCKON LOKY-
MEHTaLMN Nepuos, HOBOPOXKAEHHOCTU NpoTekan 6e3 ocobeHHOCTel.
Pe6EHOK poc M pa3BMBasICA COOTBETCTBEHHO BO3PACTY, HA €CTECTBEH-
HOM BCKapMIMBaHUM Haxoauncs Ao 11 mecaues, NpMBKT NO UHAWBU-
ZyanbHomy rpadmky. AnneproaHamHes He OTATOLLEH.

B Bo3pacTe 3 mecaues (20.08.2015) mama obpaTtunach K ne-
AMaTpy C Kanobamm Ha 0BW/IbHYIO METEXMANBbHYIO CbiMb Yy PEbEHKa
no Bcell NOBEPXHOCTU Tena. B remorpamme: Tpomboumtonenus (oo
21x10°/n), aHemus (Hb — 94 r/n). Pe6EHOK BbiN rOCUTaNIN3MPOBAH
B O6nacTHyl0 AeTCcKylo KauHuueckyto 6onbHuuy (OAKB) vm. H.B.
OmuTpuresoit 1. PasaHu ¢ uenblo obcnesosaHua. bbino nposeseHo
NeyeHne MHriMbutopom drMbpPUHOIM3A (aMMHOKANPOHOBasA KUCAOTa)
1 aKTMBATOPOM 06pa3oBaHMA TpombonnacTuHa (3Tamsmnart). Bbinu-
CaH nog, ambynatopHoe HabnofaeHMe ¢ AnarHo3om «TpaHCMMMYHHaA
TpomboLMTONEHWA, aHeMUs || CTeNeHn HEeYTOUHEHHOTO reHesa, TpaH-
3UTOpPHaA HEUTponeHus | CTeNeHU» C NONONKUTENbHOW AMHAMUKOWM
pe3ynbTaToB remorpammbl. PesynbTtathl nabopaTtopHoro obcnenosa-
HUA [0 M NOC/IE SIeYeHNA NpeaBUaEHbI B TabA. 1.

B Bo3pacte 10 mecaues (4.03.2016) manbumK BHOBb NOCTyNaeT
8 OOKE um. H.B. ImutpuneBoii ¢ AnarHo3om «BupycHo-b6akTepuans-
HafA MHOeKLUMA cpeaHen TAKECTUY, OCIOKHEHHAA aLETOHEMUYECKUM

risk of developing autoimmune disorders, which have been ob-
served in 26% to 72% of individuals with mutations. The presence
of autoimmune processes serves as an independent predictor of
a poor prognosis, increases the likelihood of malignancy, and of-
ten signifies the need for hematopoietic stem cell transplantation
at an early stage [2].

The incidence of this disease is between 4 and 10 per
1,000,000 newborns. Boys are more frequently affected, while
girls are affected in isolated cases. There are no ethnic or geo-
graphical variations in the prevalence of this pathology [1].

The genetic defect in the WAS gene is located on the short
arm of the X chromosome at positions Xp 11.22-23. More than
300 mutations have been identified that disrupt the configura-
tion of the protein. The most common of these mutations are
missense mutations. The gene produces a protein of 502 amino
acids, expressed in the cytoplasm of non-erythroid hematopoiet-
ic cells. This protein functions as a bridge between signal trans-
duction and the movement of actin filaments in the cytoskeleton.
The actin cytoskeleton is crucial in various cellular functions, in-
cluding cytokinesis, endocytosis, exocytosis, and immunological
synapse formation. The immunological synapse is the site where
T cells interact with antigen-presenting cells such as dendritic
cells. In WAS, abnormal cytoskeletal reorganization occurs due to
altered gene expression. This change leads to T-cell dysfunction,
impaired migration and adhesion, and poor interactions with oth-
er cells due to abnormal synapse formation. These disruptions af-
fect the homeostasis and depletion of circulating mature B cells,
splenic marginal zone progenitors, and marginal zone B cells, ulti-
mately decreasing lymphocyte numbers [1].

Case report

The patient's parents provided informed consent for pro-
cessing their children's personal data.

The patient A is a 9-year-old boy who was born premature-
ly at 36 weeks gestation. He was delivered vaginally during the
third pregnancy of a gravida Ill, para lll. During this pregnancy,
the mother experienced hyperemesis gravidarum in the first tri-
mester and an acute respiratory viral infection in the third trimes-
ter. The child has a 15-year-old healthy brother and a 13-year-old
healthy sister. At birth, the child weighed 2910 grams and mea-
sured 49 centimeters in length, with an Apgar score of 8/9. Medi-
cal records indicate that the neonatal period was uneventful. The
child developed normally, was breastfed until 11 months, and
received vaccinations on an individualized schedule. The patient
had no history of allergies.

At the age of 3 months (August 20, 2015), the mother con-
sulted a pediatrician because she was concerned about an exten-
sive petechial rash covering the child's entire body. A CBC showed
thrombocytopenia (with a platelet count of 21x10°/1) and anemia
(with a hemoglobin level of 94 g/l). The child was examined at
the N.V. Dmitrieva Regional Children's Clinical Hospital, Ryazan,
Russia. The patient was diagnosed with neonatal immune throm-
bocytopenia, grade Il anemia, and unspecified grade | transient
neutropenia. The treatment included the fibrinolytic inhibitor
epsilon-aminocaproic acid and the thromboplastin formation ac-
tivator etamsylate. The patient was discharged for outpatient fol-
low-up, with improvements in laboratory findings. The laboratory
examination results before and after treatment are provided in
Table 1.

At the age of 10 months, on March 4, 2016, the boy was re-
admitted to the N.V. Dmitrieva Regional Children's Clinical Hospi-
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coctosHnem. ConyTcTBYOLWMIA ANArHO3 «AyTOMMMYHHas TpomboLy-
TOMeHWA, aHemua | cTeneHn». B KAIMHUMYECKOM aHann3e KpoBK OTMe-
Yanucb aHeMMA NETKOM CTENEHU U 3HaYMTeIbHAA TPOMBOLMTONEHUS.
Pe3ynbTaTbl KAMHUYECKOTO aHasIM3a KPOBM NpuBeseHbl B Tabn. 1.

B 61oxMmmyeckom aHanmse KpoBu 1 obLLemM aHann3e Moun oT-
K/NIOHEHWI He BblABNEHO. AHTUTENA K uuToMeranosupycy (LMB): IgM
— oTpULaTeNbHO, IgG — NONOXKMTENBHO. AHTUTENA K BUPYCY D6WTEN-
Ha-bapp, BWY 1,2, aHTureH p24 — otpuuatensHo.

B crauuoHape naumeHTy 6bina npoBeseHa KOCTHOMO3roBas
nyHKUmMA. 3akntoveHne ot 14.03.16: nyHKTaT COAEPXKUT YyMepeHHoe
KONMYECTBO KNETOYHBIX 31eMeHTOoB. B kneTouHom coctase npeobna-
[IaeT co3peBatoLWmin Nyn KNeTok 6enoro paga. IpUTPOUAHbIA POCTOK
COXpPaHHbI. MerakapuouuToB 60/blIOe KONMYECTBO, OTLUHYPOBKA
TPOMBOLIMTOB OTCYTCTBYET, 3pesible TPOMOOLUUTbI efnHUYHble. [po-
BefieHo fleyeHne nHTepdepoHom anboda-2b, aHTMbMOTUKaMK rpynnbi
uedanocnopuHos Il nokonexus, MHrMbutopom ¢unbpMHONM3A, Ha
doHe KoToporo coctosHMe pebéHka ynyywmnocs, Habaoganacs no-
NOXUTENbHAA AMHAMMKA B KIMHWYECKOM aHasn3e Kposu. [JuHammka
pe3ynbTaToB 1abopaTopHbIX 06CNea0BaHMI OTpaxKkeHa B Taba. 1.

CnycTa mecay, y pebéHKa BHOBb BblfiB/IEHa NeTexManbHas CbiMb.
B o6Liem aHanmse Kposu: TpombounTbl — 37x10%/71, aHn3oumTos. Bos-
YaHOYHbIM aHTUKOAryNAHT He 0bHapy»KeH. C-peakTUBHbIN 6eNoK, pes-
MaTOMAHbIN GaKTop, aHTUCTpenTonn3nH-0, npamas npoba Kymbea,
aHTtuTena K JHK — otpuuarensHo. UMB metogom MUP — AHK Bupyca
obHapyKeHa B KPOBU, Moye, citoHe. Mapképbl aHTudochonmnuaHo-

Tabauya 1 Pe3ysibmamel KAUHUYECKO20 QHAU3A KPOBU nayueHma A.
8 OUHaMUKe

femornobwuH, r/n

Hg, g/! 94 110
Konnyectso apuTpoLuToB,

x10"%/n 2.99 3.14
RBC, x10*?/I

KOﬂMHeCTSO nenkoumTos, x10%n 6.1 75
WBC, x10YI

lemaTokpuT, %

HCT, % 27.2 28.6
Konunyectso TpombounTos, 62,
x10%n 1 aHM30UMUTO3
PLT, x10%I 62,

anisocytosis

OTHOCUTENbHOE KONNYECTBO
numooumTos, %

71 79
LYM, %
OTHOCUTENbHOE KONMYEeCTBO
HenTpodunos, %

17 11
NEUT, %
OTHOCUTENIbHOE KO/IMYECTBO
MOHOUNTOB, % 6 4
MON, %
OTHOCUTENbHOE KOIMYECTBO
303uMHOOMNOB, % 6 6
EOS, %
CO3, no BecteprpeHy, Mmm/u
ESR, mm/h
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tal in Ryazan, Russia. He was diagnosed with a moderate viral and
bacterial co-infection, which was complicated by acetonemic syn-
drome. Additionally, he was diagnosed with autoimmune throm-
bocytopenia and grade | anemia. A clinical blood test revealed
mild anemia and significant thrombocytopenia. The results of the
blood test are presented in Table 1.

No abnormalities were found in the blood chemistry test
and urinalysis. Antibody tests showed the following results: cy-
tomegalovirus (CMV) antibodies — IgM were negative, while IgG
was positive. Antibodies to Epstein-Barr virus, HIV-1 and HIV-2
antibodies, and p24 antigen returned negative results.

While in the hospital, the patient underwent a bone marrow
puncture conducted on March 14, 2016. Bone marrow examina-
tion revealed moderate hypercellularity with myeloid preponder-
ance. The erythroid lineage was not affected, with the presence
of a large number of megakaryocytes. There was no evidence of
platelet aggregation, and single mature platelets were present.
The treatment regimen included interferon alfa-2b, third-gener-
ation cephalosporins, and fibrinolytic inhibitors. The child's con-
dition showed significant improvement and positive changes in
the laboratory findings throughout this treatment. The changes in
laboratory test results are detailed in Table 1.

A month later, the child developed a petechial rash again. A
CBC results showed platelets at 37x10°%/I, along with anisocyto-

Table 1 Dynamic changes in hematology test results of patient A

PedepeHcHble 3HaueHus

4.03.2016 16.03.2016  30.10.2020
Reference range
103 117 123 110-140
3.1 4.0 4.92 3.7-4.9
6.3 5.0 8.42 4.5-10
28.4 29.6 31.5 33-45
36 186 264 150-400
[o 1roga—40-70
Lo 6 net —30-60
= 47 = <1 year: 40-70
<6 years: 30-60
[o 1ropga-20-50
Lo 5 net—30-60
43 46 47 <1 year: 20-50
<5 years: 30-60
2 4 8 2-10
2 3 2 0.5-8
5 4 8 4-12
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Tabauya 2 Pe3ysnibmames! aHAU3a UMMYHO2PAMMbI nayueHma A.
8 OUHamuke

Mapametp

Table 2 Dynamic changes in the immunogram results of patient A

PedepeHcHble 3HaYeHuUs

23.09.2016 25.10.2016 30.10.2020

Parameter Reference range
I8G, /n 24.7 5.5 43 6.4-19.47
I8G, g/l
IgA, r/n
lgA, g/I 1.5 0.9 0.0 0.4-2.8
IgM, r/n
lgM, g/| 2.5 0.8 0.0 0.4-1.7
CD3, % 49.8 85.3 58.0 62.0-69.0
CD4, % 20.6 57.3 25.0 30.0-40.0
CD16, % 34.0 34.0 29.0 8.0-15.0
CD19, % 17.2 4.0 13.0 19.0-31.0
HCT cnoHTaHHbIN, %
Spontaneous NBT-reduction, % = = i Gl
HCT cTMumynmpoBaHHbIi, %
Stimulated NBT-reduction, % 89.0 89.0 230 40.0-80.0

)
NHpekc ctumynaumm, % 20 53 1.7-5.0

Stimulation index, %

ro cuHapoma ot 13.04.16: IgM K Kapauonunuhy, 1gG K KapamonnnuHy,
IgM K rankonpoTenHy, IgG K npoTpombuHy, IgM K npoTpomMbuHy — oT-
puuaTenbHo; IgG K rMKONPOTENHY — NONOKMTENbHO. CbIBOPOTOYHbIE
MUMMYHOINI06YIMHbI B Npesenax BO3PacTHOWM HOPMbI.

3akntoyeHune rematonora: TpombouuToneHus 3aTaxHan. Hocu-
TeNbCTBO MapKEPOB aHTUdOochonUnMaHoro cuHapoma. MprmobpetéH-
HaA LLMB nHoekuma, nateHTHas dasa.

B Bo3pacte 1 roga (2016 r.) y naumeHTa OTMEYasnUCb 3HaYM-
Te/IbHblE U3MEHEHMA B pesy/bTaTax MMMyHorpammbl (Tabn. 2). B
3TOMN CBA3W, NALMEHTY OblI0 NPOBELEHO MOJIEKYNAPHO-TEHETUYEe-
CKoe uccnepoBaHue Ha 6ase HauMoHanbHOro MeAMLMHCKOTO Mc-
CNefoBaTeNbCKOTO LeHTpa AETCKOM remaTonornu, OHKOMOTUM U
UMMyHonorum um. Amutpumsa Porauésa r. Mocksbl (HMUL, ATOU) me-
TOZOM NMPAMOro CeKBEHUPOBaHMA no CeHrepy. B pesynbrate 06Ha-
PYXeHa MUCCEHC-MYyTaLMA B 3K30He 11 B reMM3UIOTHOM COCTOAHUM:
¢.1430G>A, (AGA>AAA), npuBOAALLAA K 3aMeHe aMUHOKUCIOTbI B
nonoxenun 477: p.Argd77Lys (p.R477K). HailgeHHan myTauma bbina
paHee onucaHa B AuTepaType y MauueHTa C BPOXKAEHHON X-clie-
NNEHHON TpombouuToneHuei (ogHa u3 Gopm cMHApPOMa BucKoT-
Ta-Ongpwya) [4].

B 2018 rozy Ha 6ase HMWL, ATOU um. mutpua Porauésa bbin
npoussenéH aHanus Ha TREC n KREC, KOTOPbIN BbISBW 3HAYUTE/IbHbIE
OTK/IOHEHUA OT HOPMbI. Pe3ynbTaTbl 06ceA0BaHNA NpeacTaBaeHbl B
Tabn. 3.

Ha nepnoamnyeckmx ocmoTpax NaLmeHTa neamMaTpom L0 TPEXeT-
Hero Bo3pacTa NPoLoKaNa BbIABNATLCA NeTeXMaNbHaA CbiMb U Pe3Ko
BblpaXKeHHaA TPOMOOLMTONEHUA B KAMHWYECKOM aHanu3e KpoBM,

Tabauya 3 Pesynsmamsi TREC u KREC nayueHma A.

Mapametp Pesynbrar
Parameter Result
. TREc5 120
Copies/10° cells 18.9
Copies/pl blood '
KREC
Copies/10° cells 270
41.8

Copies/pl blood

sis. Lupus anticoagulant (LA) was not detected, and the following
tests returned negative results: CRP, RF, ASO, direct Coombs test,
and anti-dsDNA. However, the CMV PCR test detected viral DNA
in the blood, urine, and saliva. On April 13, 2016, the assessment
of antiphospholipid syndrome markers yielded the following re-
sults: cardiolipin antibodies 1gG/IgM, glycoprotein antibodies
IgM, and prothrombin antibodies IgG/IgM tested negative, while
glycoprotein antibodies IgG tested positive. Serum immunoglob-
ulin levels were within the normal range for the child's age.

The hematologist determined that the patient had pro-
longed thrombocytopenia and tested positive for antiphospholip-
id syndrome markers, suggesting an acquired CMV infection in its
latent phase.

At the age of 1 year (2016), the patient showed significant
changes in the immunogram (Table 2). As a result, he underwent
molecular genetic testing at The Dmitry Rogachev National Scien-
tific and Practical Center for Pediatric Hematology, Oncology, and
Immunology in Moscow, Russia. This testing employed the direct
sequencing (Sanger sequencing) method and identified a hemizy-
gous missense mutation in the exon 11: ¢.1430 G>A (AGA>AAA).
This mutation leads to an amino acid substitution at position 477
(R477K, p. Argd77Lys). This specific mutation has been previously
documented in the literature in a patient with congenital X-linked
thrombocytopenia, which is one form of WAS [4].

In 2018, a TREC/KREC PCR assay was conducted at The Dmi-
try Rogachev National Scientific and Practical Center for Pediatric
Hematology, Oncology, and Immunology in Moscow, Russia. The

Table 3 TREC/KREC PCR-assay results of patient A

PedepeHcHble 3HaYeHus
Reference range
1200-11000 konui Ha 10° nelikoumToB
Sample range (copies/10° cells): 1200-11000
76-1162 konuii Ha 1 mkn
Sample range (copies/ul blood): 76-1162
1300-14000 Kkonui Ha 10° nerKoumToB
Sample range (copies/10° cells): 1300-14000
111-1119 Konuii Ha 1 MKA
Sample range (copies/ul blood):111-1119
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a TaKXe Oonpefenanncb 3K3emMaTo3Hble y4acTku no Teny. lMpu po-
MONHUTENbHBIX UCCNeaoBaHUAX Oblan BbiABaeHbI IgG K Mycoplasma
pneumonia, Chlamydophila pneumonia, Toxoplasma gondi.

B panbHelwem, yunTbiBas COCTOAHME MaUMeHTa U pesynbTaTbl
aHaNM30B, MaNbuMKy Bbln HasHayeH ummyHornobyauH (0,6 r/kr 1
pa3/3 Heaenn BHYTPUBEHHO) M CTUMYAATOP TPOMBOMO33a (3HNAenT 9
MKr/Kr/cyT 1 pas/Hes (140 MKr) NOAKOKHO).

B aHBape 2019 roaa y peb6éHka npu naaHoBom obcnesoBaHum
6bl1M BbISB/EHDI CeAytoLMe Pe3ynbTaTbl B KAMHUYECKOM aHanu3e
KpOBW: MeTamuenounTbl — 4%, nanoykosaepHbole — 8%, obHapyxe-
Ha 1 KNeTKa MMMPOLNT C HEXKHbBIM AAPOM M BbICOKMM AAEPHO-LUTO-
NAa3MaTUYeCKMM COOTHOLWEHMEM. Yepes MecAL, KOIMYEeCTBO TaKMX
KNETOK BO3POC/O yKe A0 7%, NOABUAMCH aTUMNUYHbIE MOHOHYK/e-
apbl —13%.

BblN0 NPUHATO peLLeHne 0 NPoBeAEeHUM KOCTHOMO3FOBOW MyHK-
UMK B ABYX TOYKaX. 3aKNtOYEHME LUTONOMMYECKOro aHanau3a 13 nep-
BOM TOYKM: KOCTHbIA MO3T NOIMMOPdHBINA MO COCTaBY, MaJIOKNETOY-
Hbli, GNACTHbIE KNEeTKM — 5%. 3aKknto4eHne 13 BTOPOI TOUKM: KOCTHbIV
MO3r NoAMMOPPHBbIM No cocTasy, 6nacTHble kKneTkn — 9%. Mpwu noa-
cyéTte npenapata bbl1I0 0BHAPYKEHO HECKOMIBKO CKOMIEHUI KNETOK,
MOHOMOP®HbIX MO COCTaBy. KNETKM NWLIEHbI LMTONIA3Mbl, C rpybbim
A4pOM, 6e3 aapbiLUek.

Ha ocHoBaHWMM pe3ynbTaToB MyHKUMKM 6bl10 NpoBeseHO obcne-
[LOBaHMe C Le/bio UCKIYeHNUs reMob1acTos3a v onpeseneHvs fab-
HeWLel TaKTUKM BedeHMa naumeHTa. Mo utory npeactaBAeHHbIX pe-
3y/1bTaTOB, A@HHbIX 33 reMob1acTo3 NoNYYEHO He Bbifo.

Yu4nTbIBaA, YTO €AMHCTBEHHBIM 3QOEKTUBHBIM BUAOM NEUEHNA
AN faHHOro 3ab0N1eBaHMA ABNAETCA NPOBEAEHME aNIOreHHOM TPaHC-
NAaHTaLMM reMONO3TUYECKMX CTBONOBbLIX KaeTok (TFCK) [5], B oKTa-
6pe 2019 ropa, BBUAY TAXKECTU OCHOBHOMO 3ab0n1eBaHUA, NALUEHTY
6blna nposeaeHa TICK (c npeasapuTenbHbIM KOHAMLMOHUPOBAHWEM
¢ pobasneHMeM PEKOMOMHAHTHOTO FPAHY/IOLMTAPHOIO KONOHWUECTH-
mynmpytoulero daktopa (M-KCO) u nnepukcadopa) oT rannonaeHTmy-
HOro POACTBEHHOMO AOHOPA (OTLA) C MPOLECCUHIOM TPaHCNAaHTaTa
aenneumert TCR a/b 1 CD19. MpusknsneHne TpaHCNNaHTaTa NelKoLm-
TapHOro PocTKa Ha +17 cyTku (neikoumntbl — 1,08x10°/n, HetTpodUbI
—0,84x10°/n), TpOMBOLMTAPHOTO POCTKA B A€Hb XMMepU3Ma — Ha +28
CYTKW.

OcnoXHeHMeM paHHero MNOCTTPAHCMAAHTALMOHHOMO neproaa
CTana peakuua «TpaHCMAaHTaT NpoTuB Xo3auHa» (PTMNX), pedpakTtep-
HaA K JIeYEHUIO NpenapaTaMun NepBoi AMHUK. HapacTaHue cobcTBeH-
Horo xumepuama: CD3+ —50,7% cobCTBEHHbIX KneTok, CD34+ —38.3%
COOCTBEHHbIX KNETOK, 06WMin — 36,7% COBCTBEHHbIX KNETOK. Taknm
00pa3om, y NaLMeHTa OTMEYEHA TEHAEHLMA K OTTOPKEHWUIO TPaHC-
nAaHTaTa.

97O CTaN0 NOKa3aHWEeM K NPOBEAEHMIO MOBTOPHOM anno-TICK ot
HepoacteeHHoro 10/10 HLA-MAEHTUYHOrO AOHOPa C MPOLECCUHTOM
TpaHcnnaHTata aenneuueit TCR a/b 1 CD19 B ceHTabpe 2020 roaa.

Xvmepusm nepudepuryeckoit Kposu Yepes mecal, nocne TICK
(30.10.2020): CD3+ — 1% cOBCTBEHHbIX KNETOK, 0BLLIMIA — HE MEHee
99% KNETOK MMEIT AOHOPCKOEe MponcxoxaeHne. YposeHsb IgG — 5,64
r/n. JOCTOBEPHbIX AaHHbIX 3a TedeHue PTIIX HeT, o4aros MHGEKLMU
HeT. B comaTtnyeckn yaoBNeTBOPUTENIBHOM CTaTyCe Ma/buyMK BbINK-
CbIBAeTCA NoA HabMoAeHUe CrneumanncToB No MecTy KUTeNbCTBa.
ConyTCTBYHOLLMIA AMArHO3: OPraHMYeCcKoe SMOLLMOHaNbHO-1abubHOe
PacCTPOWCTBO, HO30MEHHASA TPEBOXKHAA peaKkuua. PerncTprpoBasmnch
NONOMXKUTE/IbHbIE PE3Y/bTaTbl B KIMHUYECKOM aHa/1n3e KPOBW, OAHAKO
B AVMHAMMKe OLEHKM MMMYHOrPamMmbl OTMEYanoch CTOMKOE CHUMKe-
HWE YPOBHA MMMYHOTIN06yNMHOB. Pe3ynbTaTbl 1abopaTopHbIx 0bcne-
[l0BaHUIA NpeacTaBeHbl B Tabn. 11 2.

B panbHelilwem v no HacTosliee Bpems pebEHOK HabtogaeTcs
MO MEeCTY KMTEe/bCTBA, C NEePUOANYECKMMYM NNAHOBLIMM FOCNUTANN3a-
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assay revealed significant deviations from the normal range. The
results of the examination are presented in Table 3.

During regular check-ups by a pediatrician until age three,
the patient presented a petechial rash and significant thrombo-
cytopenia, along with eczematous areas on the body. Additional
tests revealed IgG antibodies to Mycoplasma pneumonia, Chlam-
ydophila pneumonia, and Toxoplasma gondii.

Due to the patient's condition and test results, intravenous
immunoglobulin was administered at 0.6 g/kg once daily for
three consecutive weeks. Along with this treatment, a thrombo-
poiesis stimulator, Romiplostim, was given as a weekly subcuta-
neous injection at 9 pg/kg, with a maximum cumulative dose of
140 pg/ke.

In January 2019, during a routine examination, the differen-
tial blood count test revealed the following results: metamyelo-
cytes at 4%, band cells at 8%, and one lymphocyte characterized
by a delicate nucleus and a high nuclear-to-cytoplasmic ratio. A
month later, the percentage of these lymphocytes increased to
7%, and atypical mononuclear cells were found to constitute 13%
of the total count.

A decision was made to perform a bone marrow puncture
at two different sites. The cytological analysis of the first sample
indicated that the bone marrow was hypocellular with a poly-
morphic composition, showing 5% blast cells. The second sam-
ple analysis revealed similar findings, with 9% blast cells. During
the examination of the samples, several clusters of monomor-
phic cells were identified; these cells exhibited scant cytoplasm,
coarse chromatin, and inconspicuous nucleoli.

Based on the results of the punctures, further examinations
were conducted to rule out any hematologic malignancy and de-
termine the appropriate management strategy for the patient.
The results presented did not indicate any signs of hematologic
malignancy.

Given that the only effective treatment for this disease is
allogeneic hematopoietic stem cell transplantation (HSCT) [5],
the patient underwent HSCT in October 2019 due to the severi-
ty of the underlying condition. The transplantation utilized hap-
loidentical stem cells donated by the patient's father, following a
preliminary conditioning regimen that included granulocyte colo-
ny-stimulating factor (G-CSF) and plerixafor. The stem cell trans-
plant was manipulated with TCR af+ and CD 19+ depletion. After
the first transplantation, WBC engraftment was achieved with an
absolute neutrophil count of 0.84x10°%/| on day 17, and platelet
engraftment was achieved on day 28.

A complication during the early post-transplant period was
graft-versus-host disease (GvHD), which was refractory to first-
line treatment. There was increasing recipient chimerism: 50.7%
for the CD3+ cell population, 38.3% for the CD34+ cell popula-
tion, and overall, 36.7% of the patient's cells were their own. Con-
sequently, the patient exhibited a tendency toward transplant
rejection.

The tendency indicated the need for a repeat allo-HSCT
from an unrelated 10/10 HLA-matched donor performed in Sep-
tember 2020. The stem cell transplant was manipulated with TCR
af+ and CD19+ depletion.

Recipient chimerism one month after HSCT (October 30,
2020): 1% for the CD3+ cell population; at least 99% of cells are
of donor origin — IgG level: 5.64 g/I. There were no indications
of the progression of GvHD and no signs of infection. The boy
was discharged in satisfactory condition and will continue to be
monitored at his place of residence. Additionally, he has been di-
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umaAmK. TAXKECTb COCTOAHUA NaLueHTa 0bycn0BaeHa NOCAeACTBUAMU
repeHecéHHOW xpoHuyeckoi PTMX. B HacTosLiee BpemMa aKTUBHbIX
npoasneHnin PTMX HeT. TpaHcnnaHTaT QyHKUMOHMPYET YyA0BNETBO-
pUTENbHO, XMMEPW3M NONHBIN AOHOPCKMI. B CBA3M C 3TUM, MasbumKy
6b171 Ha3HaYeH Kypc OTCPOYEHHOM BaKLMHALMN.

B anpene 2019 roga B 3TOM e CeMbe POMKAAETCA el oanH
pebéHoK. ManbuuK B., oT 4eTBEPTOI HEepemMeHHOCTH, NPOTEKaBLUEN C
aHemueli Bo Il TpmecTpe, YeTBEPTbIX CAMOCTOATE/NbHBIX POAOB B CPO-
ke 36-37 Hepenb. Macca Tena npu poxageHun — 2700 1, gavHa Tena
— 49 cm, oueHKa no wkane Anrap — 7/8 6annos. B nepuoge HoBopo-
XOEHHOCTM OTMEeYanuch LepebpanbHas UWEMWUA, CUHAPOM YyrHeTe-
Hua LUHC B 1-e cyTku. Mpodurnaktnyeckne NnpmMBmBKM B poaaome He
6b121M cienaHbl Mo NpUYKHe OTKa3a MaTepu. BckapmansaHue rpyaHoe.

Mo npuyKMHe OTATOLLEHHOTO CEMEWHOrO aHamHesa (MaTb — Ho-
cuTenb reHa, y bpata — cuHapom BuckoTTa-Ongpuya), pebéHok c
pOXAEHMA Haxoauncs nog HabnogeHWem B HayyHO-KAMHUYECKOM
LleHTpe remaTosIornm, OHKOMIOMMKU U UMMYHONOMMK PA3aHCKoro rocy-
[AapCTBEHHOTO MEAMLMHCKOro yHMBepcuTeTa WM. akagemuka W.M.
Masnosa (HKL, FOU Pa3rMY). B obLiem aHanunse Kposw, B3STOM nocne
POXAeHWA, ypoBeHb TpomboumToB — 219x10°/71, Ha 29-i AeHb KM3-
HW — 42x10°/n. OcTanbHble MoKasaTtesn o6Lero 1 GUOXMMMUYECKOTO
aHaNM30B KPOBW HAXOAMAMUCH B Npeaenax Hopmbl. Mame 6b110 peko-
MEH/I0BAaHO OTKa3aTbCA OT FPyAHOr0 BCKAPMAVBAHUA HA HeAento AN
UCK/IHOYEHUA TPAHCUMMYHHOI TPOMOOLIMTONEHNM.

B Bo3pacte 1 mecAua B aHaAn3e UMMyHOrpammbl naumeHTa B.
OTMEYaNNCb HEKOTOPble OTKIOHEHUA OT pedepeHCHbIX 3HAYEeHWI.
[aHHble npeacTaBaeHbl B TabA. 4.

OTKa3s OT rpyAHOro BCKaPM/IMBAHWA HE NPUHEC NOIOKUTENbHO-
ro adpdeKTa. bbln yCTaHOBNEH AMATHO3: NEPBUYHBIA UMMYHOAEDULAT,
HeanddepeHUMpoBaHHbIA. He nckatoyaetca cuHapom Buckotta-On-
Apvya. TpombouuToneHus BrnepBsble BbIABAEHHAsA, HEYTOUHEHHASA.

Tabauya 4 Pe3ysnemames! UMMYHO2PAMMbI nayueHma B.

Mapametp Pesynbrar

Parameter Result

1gG, % 6.0

IgA, % 0.1

IgM, % 0.3

CD3, % 53.0

CD4, % 37.0

CD8, % 16.0

CD16, % 17.0

HCT cnoHTaHHbIN, % 6.0

Spontaneous NBT-reduction, %

HCT ctumynmpoBaHHbIl, % 35.0

Stimulated NBT-reduction, %

NHAaeKe ctumynaumn, % 5.8

Stimulation index, %

Tabauya 5 Pesynsmamesi TREC u KREC nayueHma B.

Mapametp Pe3ynbtar

Parameter Result

TREC

Copies/10° cells 2251352

Copies/ul blood '

E

E:pices/lo5 cells 1789

151.5

Copies/ul blood

agnosed with an organic, emotionally labile disorder and a no-
sogenic anxiety reaction. Improvement was observed in the CBC
results; however, a persistent decrease in immunoglobulin levels
was noted during the dynamic immunogram assessment. The
laboratory test results are presented in Tables 1 and 2.

Since then, the child has been monitored at home, with pe-
riodic planned hospital admissions. The severity of the patient's
condition was attributed to the consequences of chronic GvHD.
Currently, there are no active manifestations of GvHD. The hema-
topoietic graft functions well, and full donor chimerism has been
achieved. Subsequently, the boy was prescribed a schedule for
delayed vaccinations.

In April 2019, another boy was born in the same family at
36-37 weeks gestation. He was delivered vaginally during the
third pregnancy of a gravida IV, para IV. During this pregnancy,
the mother experienced anemia in the second trimester. At birth,
the child weighed 2700 g grams and measured 49 centimeters in
length, with an Apgar score of 7/8. In the neonatal period, cere-
bral ischemia and CNS depression were noted on the first day in
the neonate (patient B). Prophylactic vaccinations were not giv-
en in the maternity hospital due to the mother's refusal. He was
breastfed.

Due to the burdened family history (the mother is a gene
carrier, and the brother has WAS), the child was followed up at
the Scientific and Clinical Center of Hematology, Oncology, and
Immunology of Ryazan State Medical University, named after Ac-
ademician I.P. Pavlov, Ryazan, Russia from birth. A CBC conducted
after birth recorded the platelet count at 219x10°/I. However, by
the 29t day of life, the platelet count had decreased to 42x10%/I.
All other CBC parameters and blood chemistry test results were

Table 4 The immunogram results of patient B

PedepeHcHble 3HaYeHus
Reference range
2.7-11.8
0.15-0.9
0.11-1.04
58.0-67.0
38.0-50.0
18.0-25.0
8.0-17.0

0.0-10.0
40.0-80.0

1.7-5.0

Table 5 TREC/KREC PCR-assay results of patient B

PedepeHcHble 3HaueHus
Reference range
1300-14000 konuit Ha 10° netkoumnTos
Sample range (copies/10° cells): 1300-14000
152-1097 konwuit Ha 1 mKn
Sample range (copies/ul blood): 152-1097
2000-22000 Konwuit Ha 10° neikoumuToB
Sample range (copies/10° cells): 2000-22000
248-1768 Konuii Ha 1 MKA
Sample range (copies/ul blood): 248-1768
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B Bo3pacTe 2 mecALeB ManbyuKy Oblio NpoBeAeHO npsmoe
cekseHunpoaHue no CeHrepy 8 HMUL, AFOU nm. AmuTpua Porayésa.
[eH WAS, BbifiBNeHa 0A4HOHYKN1eoTUAHAA 3ameHa ¢.1430G>A B remu-
3UFOTHOM COCTOSIHUM, MPUBOAALLAA K U3MEHEHWUID aMUHOKUCIOTbI
p.Argd77Lys (p.R477K). dkcnpeccnua WASp — B mpegenax rpaHuubl
HOPMbI, YTO NO3BO/AET NPOrHO3MPOBATL NErKoe TeyeHne 3abonesa-
HuA [5].

Ha ocHOBaHWM MONYYEHHbIX JAHHbIX MONEKYNAPHO-TEHEeTUYe-
CKOTO MCCNefoBaHMA nauveHTa bbina npoBefeHa KOCTHOMO3roBas
NYHKUMA. 3aKN0YEHME LMTONOMMYECKOrO aHann3a U3 Agyx TOYeK OT
12.09.19: nyHKTaTbl 6oraTbl MWEIOKapUOLMTaMKU, NOAMMOPPHBI MO
coctasy. Mpu 0630pHOM MPOCMOTPE BCTPEYAOTCA KNETKU MaKpoda-
rasbHO-rucTHouuTapHoro paaa. CogepraHue 61aCTHbIX KNETOK NOBbI-
LWEeHOo U1 cocTaBnneT 6,5%. MerakapuoLuuTapHbIl POCTOK pa3fapaéH,
4acTb MErakapMoLMTOB C KOTLIHYPOBKOM» TPOMBOLMTOB.

AHanus Ha TREC n KREC ot 19.09.19 TaKKe BbIABUN HEKOTOpbIE
M3MeHeHMA B NoKasaTtensx (tabn. 5).

Ha OCHOBaHWM AaHHbIX pe3ynbTaToB 06CneA0BaHUI NALMEHTY
OblN YCTAaBNEH OKOHYATE/bHbIN AMarHos: MepsuyHbIi UMMyHOLEDM-
LMT: cuHApom Buckotta-Ongpuya.

B fanbHelwem poauTenn nepuosuyecku obpalianuck K ne-
AmaTpy ¢ anobamm Ha yactble OPBU y pebEHKa, a TakKe remoppa-
TMYECKYHO CbiMb. YPOBEHb TPOMBOLMTOB Npy 3TOM 6bin B AnanasoHe
HOPMa/bHbIX 3HaueHWt. AHaNM3 Ha aHTWTeNa Nokasan cneayolme
pesynbTathl: BUpYC J6wTeliHa-bapp: VCA — IgM nonoxutensHbiid, EA
— 1gG otpuuatensHbiii, NA — IgG nonoxutenbHbiv; LMB: IgM, 1gG —
OTpULATENbHO.

Manbuuky B. TakKe, KaK 1 ero ctapluemy 6pary nokasaHo npo-
BeseHve TICK, Kak eauHCTBEHHOrO adpdeKTUBHOTO MeToda NeveHns
[JaHHoro 3abonesaHus [5].

Ha faHHbIM MOMEHT pebEHOK HabtoaaeTcs No MeCTy KuUTeNb-
CTBa C MEPUOAMYECKMMU TOCMUTANNU3ALMAMM ANA BBEAEHWUA Mpena-
paToB MMMYHOMOBYAMHA U CTUMYAATOPa TPOMBON033a (3HNNENT), a
TaK¥Ke CTOUT Ha y4éTe B OTAENEHUM TPaAHCMNAHTALUM remonosaTuye-
CKMxX cTBONOBbLIX KNeTok HMULL ATOU um. Omutpmna Porayésa.

OBCYXOEHUE

WAS saBnsetca pefkum 3abonesaHnem B obLieit monynaumu,
OAHAKO c/ieayeT ¢ 60/bLIMM BHYUMAHMEM OTHOCUTHCA K MaLMeHTam
MYKCKOTO MO/Ia C BbIIBNEHHOM TPOMOOLMTONEHUEN U peunanBu-
pyoLWMMMN UHPeRLUMAMM [6]. MaLmeHTbl *KEHCKOro noia moryT ObiTb
Hocutenamm WAS 1 umeTb onpesenéHHble KAMHUYECKME CUMMITOMbI,
3T0 6bISI0 NPoAEMOHCTpUpoBaHo B pabote Hou X et al (2021) [7]. B
Habntogaemol HaMK ceMbe Y MaLMEHTOB eCTb CTapLuas cecTpa U, no
[laHHbIM TEHETUYECKOTO UCCAIeA0BaHUsA, OHA HEe ABNAETCA HoCUTENEM
NaTONOTMYECKOrO reHa, YTo B Byayliem npeaoTBpaTUT ero nepesady
COOCTBEHHbIM AETAM.

MpeacTaBneHHbI KAMHWYECKUA ciyvai TedeHns WAS y onu-
CaHHbIX NaLMEHTOB SBNAETCA KAACCMYECKMM MPOSABIEHWMEM AaHHOW
MaToNIOMMK, KOTOPAA BKAKOYAET TPMAZLYy CUMMTOMOB: MMMyHOAEeDULMT,
TPOMOOLMTONEHUIO U 3K3eMy. HO HEpeKo BCTPEYAEeTCa U aTUnuyHas
KapTWHa pa3BUTMA AaHHOMO CMHAPOMA, YTO 3aTPYAHAET CBOEBPEMEH-
HYH [MArHOCTMKY, TEM CaMbIM OC/OMKHAA MPOTHO3 MONOKMUTENBHOTO
ucxona 3abonesanus. e, OA ¢ coasr. (2020) npeacTaBUaN KAMHU-
yeckoe HabnogeHWe naumeHTa, rae WAS mackmposasncs 6onesHbto Po-
3aun-LlopdmaHa 1 guarHocTMposaH bbin nwb B 14 neT [8]. Barutcu A et
al (2021) coobuiatot, yto WAS y 7-neTHero naumeHTa bbin ycTaHOBNEH
TONbKO NOC/IE ONEPATUBHOTO JIEYEHNS aHEBPU3MbI BOCXOAALLEN YacTu
aopPTbl, KOTOPAA ABNAETCA OCNOKHEHMEM JAHHOTO CMHAPOMA [9].

CemeitHble cnydan npossneHus WAS pefiko BCTpeYatoTcs B Ha-
YUYHbIX CTaTbAX, OLHAKO YNOMMUHAHWSA O HWX BCE e umetotcs. Smith J

706

within the normal range. To prevent the development of neonatal
alloimmune thrombocytopenia, the mother was advised to re-
frain from breastfeeding for one week.

At one month of age, some deviations from the reference
range were observed in the immunogram analysis of patient B.
The data is presented in Table 4.

Refusal of breastfeeding did not yield positive effects. Pa-
tient B was diagnosed with an undifferentiated primary immuno-
deficiency. The diagnosis of WAS was not considered excluded.
Additionally, the patient was newly diagnosed with unspecified
thrombocytopenia.

At 2 months, patient B underwent molecular genetic testing
at the Dmitry Rogachev National Scientific and Practical Center
for Pediatric Hematology, Oncology, and Immunology in Moscow,
Russia. Sanger sequencing was performed to identify a mutation
in the WAS gene, revealing a hemizygous missense mutation in
exon 11: ¢.1430 G>A (AGA>AAA). This mutation leads to an amino
acid substitution at position 477 (R477K, p. Argd77Lys). Normal
WASp expression was observed, indicating a mild course of the
disease can be predicted [5].

A bone marrow puncture was performed based on the data
obtained from the patient's molecular genetic study. A bone mar-
row examination on September 12, 2019, revealed a polymorphic
cell composition with the prominence of megakaryocytes. During
the general examination, cells from the macrophage-histiocyt-
ic series were observed, along with increased blasts, which ac-
counted for 6.5% of the cell population. The megakaryocytic lin-
eage is expanded, but thrombopoiesis is ineffective, with some
megakaryocytes forming platelets by pinching off pieces of their
cytoplasm.

On September 19, 2019, a TREC/KREC PCR assay was con-
ducted, revealing some deviations from the normal range, as
shown in Table 5.

Based on the examination results, the patient received a fi-
nal diagnosis of primary immunodeficiency: Wiskott-Aldrich syn-
drome.

Subsequently, the parents periodically contacted the pedi-
atrician with concerns about their child's frequent acute respira-
tory viral infections and the presence of a hemorrhagic rash. The
platelet counts were within the normal range. Serology testing re-
sults indicated the following: EBV — VCA-IgM was positive, anti-EA
IgG was negative, and anti-EBNA IgG was positive. CMV IgM and
IgG were both negative.

Similar to his older brother, patient B is also recommended
for HSCT, currently the only effective treatment for this condition
[5].

Patient B is receiving scheduled admissions for administer-
ing immunoglobulin and thrombopoiesis stimulator Romiplostim.
Additionally, he is enrolled for hematopoietic stem cell transplan-
tation at the Dmitry Rogachev National Medical Research Center
for Pediatric Hematology and Oncology.

DISCUSSION

WAS is a rare disease in the general population; howev-
er, greater attention should be paid to male patients who have
thrombocytopenia and recurrent infections [6]. Female patients
can be carriers of mutated WASp and have specific clinical symp-
toms, as demonstrated by Hou X et al (2021) [7]. In the family
we observed, the patients have an older sister who, according to
genetic research, is not a carrier of the pathological gene. This
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et al (2021) U3 meguMUMHCKOrO LieHTpa YHuBepcuTeTa baHHepa B Tyco-
He (Ap13oHa) onucanu ycnewHyto anno-TICK asym 6paTbam B Bo3pac-
Te 9 mecAUeB 1 4 neT, rae B KayecTse A0oHOpPa BbiCTynan mx otey, [10].
B npesacTaBNEHHOM HaMM KAMHWYECKOM C/ydae TaKke Oblaa npose-
JeHa anno-TICK, ofHaKo paHHWI NOCTTPaHCNAAHTALMOHHBIN Nepuog,
ocnoxkHuAcA PTMNX. Bo3mMOKHO, faHHOE OCNOXKHEHWE BblNo CBA3aHO
C TEM, YTO Y AOHOPA (0TUA) He BbiNM BbIABAEHbI aHTUTEN] K LIMB, Ho-
cuTeNem KOTOPOro ABAANCA PeuunueHT. TeHAEHUMA K OTTOPMKEHUIo
TPaHCNAaHTaTa BKyMNe C COXPaHAOLLLENCA TPEXPOCTKOBOW LuToneHnemn
N XpoHuyeckoit PTMX, pedpakTepHol K npenapaTtam NepBo IMHUK
Tepanuu, ABUANCL MOKa3aHWeM K NPOBEAEHWI0 NMOBTOPHOW U, B pe-
3ynebrate, ycnewHoi TICK, ot HepoacTseHHoro 10/10 HLA-cosmecTu-
MOro A0HOpa, KOTOpbIV ABAAACA HocuTenem IgG LUMB. Y nauuneHToB
nocne TICK BupycHaa Harpyska ABNAETCA FPO3HbIM OCNOXKHEHWEM,
Hanbonee 3Ha4MMbIM M3 HKX A0 cux nop ocTtaetca LIMB nHdekumns
[11]. Onpepenenne LIMB-cTaTyca y peumMnueHTa TakxKe CnocobeTsy-
eT 61aronpuMATHOMY TEYEHMIO NMOCTTPAHCMIAHTALLMOHHOIO Nepuoaa.
LIMB-HOCWTENbCTBO pPeLMNUEHTa MOXKET CMocobCTBOBATb PeakTu-
BaLMM JaHHON MHOEKLMM nocne TpaHCnAaHTauuu. B ceasm ¢ atum,
ucnonb3osaHne LIMB-no3utusHoro goHopa npu LIMB-nosutnsHom
cTaTyce nauueHTa byaet uenecoobpasHbiM, BCIEACTBME COMYTCTBY-
IOLLLero nepeHoca cneuuduyeckmx MMMOOLMTOB, NpeaynpexaatoLLmx
aKTUBHYIO penanKaumio LLIMB [12].

Kak y»Ke yKasblBasnocb Bbiwe, anno-TICK asnsetca apdekTms-
HbiM MeToZom nedenusa WAS. Ha 6ase HMWUL, AFOU vm. OmuTpus
Porayésa 6bis1a opraHM3oBaHa oueHKa sapdpekTmsHocT TICK npu WAS
Ha OCHOBe K/NIETOYHOTO MOAENMPOBAHNA TPAHCMAAHTATA C PeayKLmMei
TOKCMYHOCTM MOATOTOBUTENBbHOM Tepanuu. B pesynbrate nccnesfosa-
HWA BblAM NPOAEMOHCTPUPOBaHbI YoeauTeNbHble NOKa3aTen BblKU-
BAaeMOCTU MALMEHTOB, KOTOPblE MOJYYasn PeXMM KOHAMLMOHMPO-
BaHMA ¢ ucnonb3osaHnem -TCK u nnepukcadopa [13, 14]. JaHHbIN
TEXHOMIOTUYHBIA METOA, TaKXKe MCMOo/b30Ba/CA Y Hallero nauueHTa
npwv nogrotoske K TICK. Mtorn nposeAEéHHOTO UccnegoBaHNA MoO3Bo-
NAT HAAEATbCA Ha YNyYLLEeHUe KauecTsa *Ku3HK nauueHTos ¢ WAS.

3AKNIOYEHUE

CuHgpom BuckoTra-Ongpuya ABNAETCA HE TOMbKO TAXKENbIM
KU3Heyrpoxatowmm 3abonesaHnem, HO U TpebyeT TLLaTENbHOTO
HabMOAEHMA CMEeLMaNnCTaMn U KOHTPONSA PAa3/IMYHBIMK Fpynnamm
npenapaTtos. BaxHylo posb UrpaeT cBOeBpemeHHas AMarHoCTHKa, B
0COBEHHOCTH reHeTMYecKasn, a TakKe MHPOpMMUpOBaHUe poauTenen
0 HeobXOAMMOCTM MPEHaTabHOO MOUCKA, €C/IN B CEMbE Y3Ke BblAB-
NeHa myTaums B reHe. OTAenbHOM aKTyanbHOM npobnemoit Ao cux
nop ocraérca TICK, nouck coBmectumoro foHopa v PTMX paxe Ha
POACTBEHHBIN MaTepuan, YTo NOATBEPKAAET AAHHbIA KAMHUYECKMUIA
cnyyan.

fact means she will not transmit the gene to her children in the
future.

This clinical case illustrates classic WAS, characterized by a
triad of symptoms: immunodeficiency, thrombocytopenia, and
eczema. However, atypical presentations of this syndrome are
also common, which can complicate timely diagnosis and ad-
versely affect the prognosis for a positive outcome. Shvets OA
et al (2020) reported a case in which WAS was mimicked by Ro-
sai-Dorfman disease, and the diagnosis was not made until the
patient was 14 years old [8]. Barutcu A et al (2021) revealed that
a 7-year-old patient was diagnosed with WAS only after undergo-
ing surgical treatment for an ascending aortic aneurysm, a com-
plication related to this syndrome [9].

Familial cases of WAS are rarely reported in scientific liter-
ature, though some have been noted. In a study conducted by
Smith J et al (2021) at the Banner University Medical Center in
Tucson, US, successful allogeneic HSCT was reported in two
brothers, aged 9 months and 4 years. The patient receives stem
cells donated by their father [10]. In our clinical case, an alloge-
neic HSCT was performed. However, GvHD complicated the early
post-transplant period. This complication might have arisen be-
cause the donor, the recipient's father, did not have antibodies to
CMV, while the recipient was a carrier. The combination of a ten-
dency toward transplant rejection, persistent three-line cytope-
nia, and chronic GvHD that was refractory to first-line treatments
led to the decision to perform a repeat HSCT. This subsequent
transplant was successful and was conducted using stem cells
from a 10/10 HLA-matched unrelated donor who was a carrier of
CMV IgG. Viral load is a formidable complication in patients after
HSCT, the most significant of which remains CMV infection [11].
Determination of the CMV status in the recipient also contributes
to a favorable course of the post-transplant period. CMV carriage
in the recipient can contribute to the reactivation of this infection
after transplantation. Using a CMV-positive donor for a CMV-pos-
itive recipient is advisable, as it allows for transferring specific
lymphocytes that can prevent active CMV replication [12].

Allogeneic HSCT is an effective treatment method for WAS.
At the Dmitry Rogachev National Medical Research Center for
Pediatric Hematology and Oncology in Moscow, Russia, a study
was conducted to evaluate the effectiveness of HSCT in patients
with WAS. This evaluation involved cell modeling of the trans-
plant while reducing the toxicity of the preparatory therapy. The
study showed promising survival rates for patients who received
HSCT using a conditioning regimen that included granulocyte
colony-stimulating factor (G-CSF) and plerixafor [13, 14]. This ap-
proach was employed for our patient prior to HSCT. The study's
results give us hope for an improved quality of life for patients
with WAS.

CONCLUSION

WAS is a severe and potentially life-threatening condition
that requires careful monitoring by specialists and management
by various medications. Timely diagnosis, particularly genetic
testing, is crucial. Additionally, it is essential to inform parents
about the necessity of prenatal testing if a mutation has already
been identified in the family. An ongoing challenge in treatment
is HSCT, which includes the search for a compatible donor and the
risk of GvHD, even when using related donors, as demonstrated
by the clinical case discussed.
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