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Annotation

Background. DiGeorge syndrome is a rare congenital disease associated with a
deletion of chromosome 22q11.2, which is characterized by the occurrence of various
anomalies, such as hypo/aplasia of the thymus and parathyroid glands, which leads to
T-cell immunodeficiency and hypoparathyroidism; this syndrome is also characterized
by congenital heart disease (tetralogy of Fallot]), anomalies in the development of cra-
niofacial structures are observed, in the form of non-fusion of the hard palate and upper
lip (cleft palate and cleft lip).

Results. This article will examine a clinical case of DiGeorge syndrome in a child,
with the classic triad characteristic of this condition (immunodeficiency, hypoparathy-
roidism and congenital heart disease). The patient underwent the first stage of correc-
tion of a combined heart defect against the background of constant (monthly) immuno-
correction. Due to the COVID-19 pandemic, our patient was unable to receive scheduled
hospitalization for blood replacement and immunocorrective therapy in a timely man-
ner. The key to increasing the survival rate of patients with DiGeorge syndrome is pre-
natal screening, timely correction of the anomaly and immunoreplacement therapy,
which are actively used in foreign countries. Also, incomplete treatment of DiGeorge
syndrome can subsequently lead to various other manifestations, such as autoimmune
diseases, infectious diseases, etc.

Conclusion. The prognosis of DiGeorge syndrome is that this disease has various clin-
ical manifestations, is combined with other variants of the anomaly that are incompatible
with life and lead to delayed psychomotor development and have an unfavorable prognosis.
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©3exTigiri. [y [DKOPLKM CUHAPOMBI — 22q11.2 XPOMOCOMACHIHbIH, XO0blTybIMEH OaiNaHbICTbI
CUpeKTya OiTKeH aypy, 011 TUMYC aHe K/IKaHLLIaMaHbl Oe3aepiHiH rMno/anaasuscbl CUSKTbI apTYp-
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i aybITKyAAp/bIH naiaa 6onybiMeH cunatTanagbl, 6y T-Kacyllanblk MMMYHTAMLbIIbIFbIHA XaHe
rMnonapaT1peosFa skenefi; by CMHAPOM COHbIMEH KaTap TyaliTkeH Xypek akaybiMeH (Pano TeT-
PaNorUAChI) cMNaTTaNAAbl, U1 0aC-KAKKYPbIbIMAAPbIHbIH, JAMY aHOMAIMSIAPb! KATTbITAHAAA MeH
KOFAPFbl epiHHIH GipikTipinmeyi Typitae 6aiikanafpl (kapblKTaHAAA XaHE epiH XbIPbIFbl).

Hatmxenep. Makanaga ocbl JKarganFa ToH KNACCUKANbIK TpMata (MMMYHWUTET TanLbl/iblfbl,
rMNonapaT1peos xoHe Tya OiTKeH Xypek akaybl) 6ap banagarbl An [DKOPAKM CUHAPOMbIHBIH, K/Wi-
HMK/IbIK JKaFOAVibl KApacTbipbliadbl. Haykacka TypakTbl (ail CaiblHFbI) MMMYHOKOPPEKLMS (o-
HbIHAQA KATAP XXYPETIH XYpeK aypyblH Ty3eTyAiH GipiHLi KeeHi eTTi. COVID-19 naHaemusicbiHa bait-
JIAHBICTbI Oi3MiH NALMEHT KaH AIMACTbIPY X8HEe MMMYHOKOPPEKLMSIbIK Tepanus YLUiH Xocnap/bl
roCMUTaIN3aLMSHBI YaKTbUlbl AN AIMafbl. Ay [DKOPMKM CUHAPOMbI 0ap HayKacTap AblH emipcypy
JEeHTevii HAPTTbIPY/AbIH KiATi - NpeHaTanabl CKPUHWUHT, RHOMANVAHbI iep Ke3iHAe Ty3eTy xaHe LweTes-
nepae bencenpi Typae KonAAHbIIATBIH MMMYHOPbIHAIMACTbIPY Tepanuschl. CoHpaii-ak, Qv [Xopa-
XM CUHOPOMbIH TO/bIKEM [leMey KeliHHEeH ayTOMMMYHABIK aypyap, XyKnajbl aypy/iap >eHe T.0.
CUAKTbI 6acka Aa KepiHicTepre akenyi MyMKiH.

KopbITbiHAbL. [V [KOPMKM CUHAPOMbIHbIH, O0/KaMbl — Oy aypyablH SpTYpPAi KIMHUKANbIK
KepiHicTepi 6ap, aHOMaANsHbIH, BMipre COMKeC KeMENTIH 6acka HyckanapbiMeH GipikTipinin, ncu-

XOMOTOP/Ibl AAMY/bIH, KeLLiryiHe 9KeNeTiH xoHe Halap bo/mkamra aKenesi.
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AHHOTaU,VISI TpaHcnnaHTauus umyca, COVID-19.

CunpgpoM [Ou xopaxu — pepkoe BpoxaeHHoe 3abonieBaHue, CBs3aHHoe C fe-
neumen xpomocoMbl 22q11.2, koTopoe XapakTepu3yeTcsl BOSHUKHOBEHMEM Pa3fIUYHbIX
aHOManuit, TakMx Kak rumno/annasus TMMyca v napaluToBUAHbIX XeJles, YTo MPUBOAUT K
T-KneTo4yHOMy UMMYHOLEDULMTY U FMNONapaTUpeo3y; AaHHbIN CUHAPOM acCoLMMPOBaH
C BPOXAEHHbIMU MopokaMu ceppua, Takumu Kak Tetpaga Panno, HabnogatoTcs aHoma-
JINN Pa3BUTUS YEPEMHO-JINLEBLIX CTPYKTYP B BUAE HecpalleHus TBepaoro Heba n Bepx-
Hew rybbl (pacuiennta Heba 1 3aa4bs ryba).

B cTatbe npepctaBneH kavHuyeckui ciydan cuHgpoma Ou Dxkopoxu y pebeHka
2 NeT, N1 paccMOTpeHa MpeanoXeHHas cxemMa KOMBUHMPOBAHHOrO XMPYpPruyeckoro se-
YeHUs U MMMYHOKOpperunpymwLlen Tepanuun. Y naymeHTa ¢ KnaccMyeckon Tpuagon, xa-
pakTepPHOM [JA 3TOr0 COCTOAHUA (MMMyHOZedMUNT, rMnonapaTMpeos M BPOXAEHHbLIN
nopok cepaual. BepuduumposBaH cuHapoMoM [u [xopmxku, NoaTBep>KaeHHbIn nabo-
PaTOPHbIMW U UHCTPYMEHTaNlbHbIMW MeTogaMu guarHocTUkn, OcobeHHOCTbI0 AaHHOro
KIIMHWYECKOro cliy4yast SBUI0Ch To, YTo pebeHKy bbiny ycnelwHo npoBefeHbl ABa 3Tana
OTKPbITON XUPYPrMYeckon KoppekLum coyeTaHHOro Nopoka cepaLa Ha doHe NoCTOSHHON
(exxeMecaYHOM) MMMYHOKOPPEKLMM, OfHAKO, B CBA3M OrpaHUYeHHbIM LOCTYMOM K FOCMu-
TanbHOW MEAMLMHCKOW MOMOLUM MaumeHTaM ¢ UMMyHOLedULMUTHBIMU COCTOSHUAMU B
nepuopn naHgemun COVID-19, nauneHT He CMOr CBOEBPEMEHHO MOJIYyYUTb MIAHOBY UM-
MYHOKOPPEeKLMI0 B YCNOBMAX CTauMoHapa. [1o MHEHWIO aBTOPOB, AaHHbIE OrpaHUYeHNs
CMpPOBOLMPOBaaN pa3BUTUE TAXKENbIX MHDEKLMOHHbIX OCJTOXKHEHW, MPUBELLLINX B UTOrE
K neTanbHOMY Mcxopdy. 3ai0roM MOBbILEHMS BbIXKMBAEMOCTU BONbHBIX CMHAPOMOM [u
[>xoppxxu aBNatoTCA NpeHaTalbHbI CKPUHUHE, @ Takxke KOMBWHaLWMS CBOEBPEMEHHOMN
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XUPYPruyeckoin KOppekLMm aHoManmin 1 UMMyHO3aMeCTUTENIbHOM Tepanuu, KoTopble ak-
TUBHO NPUMEHSIOTCS B 3apybeskHbIX cTpaHax. Takxke HEMOMHbINA KypC eYeHnst CUHAPOMa
O [>xopa>kn MoxeT bbITb acCOLMMPOBaH C Pa3BUTUEM CEPbE3HbIX OCIOXKHEHUIA.

Introduction

DiGeorge syndrome, or velocardio-
fascial syndrome, is associated with a
deletion of chromosome 22q11.2 and
is one of the most common deletions
in the human genome, second only to
Down syndrome, which is associat-
ed with a trisomy on chromosome 21.
The prevalence of DiGeorge syndrome
ranges from 1:1000 to 1:4000 - 1:6000
newborns according to different liter-
ature data. The chromosomal deletion
22911.2 results in impaired develop-
ment of the pharyngeal gut, which gives
rise to the posterior part of the oral
cavity, tongue, salivary glands, palatine
tonsils, glands derived from the epithe-
lium of the pharyngeal pockets (thyroid,
parathyroid, thymus) and the cardiac
outflow tract.

Clinically, full DiGeorge syndrome
can be observed, which includes the full
range of typical manifestations, namely
congenital anomalies and severe immu-
nodeficiency. It is also possible to ob-
serve partial DiGeorge syndrome, which
includes only some of the manifestations
without evidence of marked immunode-
ficiency. A diagnostic criterion to distin-
guish between complete and incomplete
DiGeorge syndrome is the determination
of the number of native T cells (CD4+C-
D45RA+ T cells). T-cell deficiency is of-
ten associated with B-cell deficiency and
hypogammaglobulinemia.

DiGeorge syndrome was first de-
scribed as a clinical triad: immuno-
deficiency, hypoparathyroidism and
congenital heart disease (conotruncal
anomalies). Further study of DiGeorge
syndrome has led to the identification
of a variety of clinical manifestations of
the disease, including many congenital
anomalies and pathological conditions,
such as non-enlargement of the hard

palate and upper lip (wolf's mouth and
harelip), as well as later manifestations,
such as gastrointestinal or renal anom-
alies, autoimmune diseases, and various
manifestations of cognitive retardation.

Objective: To discuss the complex-
ities of combination treatment of Di-
George syndrome within the constraints
of the COVID-19 pandemic.

Case presentation

A child, a boy aged 4.5 months, G4P4
uncomplicated pregnancy, with a birth
weight of 2500g, with no family history of
facial dysmorphism and other congenital
anomalies, was admitted to a children’s
city clinical infectious disease hospital
in September 2019 with signs of respi-
ratory failure, rapid breathing, increased
body temperature, cough, runny nose.
The initial physical examination revealed
skin cyanosis, decreased skin turgor,
increased body temperature to 37.4°C,
tachycardia 146 per minute, tachypnea
54 per minute. The child's weight at
the time of the examination was 3500
g, which is below the age norm, and he
was artificially fed, sucking weakly. The
child’'s psychomotor development was
also delayed.

In the cardiac region, a “heart hump”
type bulge was visualized, and systol-
ic tremor with widening of the cardiac
borders in the cross section was noted
on palpation. Auscultation of the lungs
revealed dyspnea and dry wheezing
rales. Auxiliary muscles were involved
in breathing. Heart sounds were muffled
and a coarse systolic “machine murmur”
was noted at all sites. On initial physi-
cal examination, oxygen saturation was
85%, blood pressure was 72/46 mmHg,
and heart rate was 150 beats/min. On
the ECG, the cardiac axis was 100° to the
right and there was evidence of hyper-
trophy of both ventricles.

BECTHUK XUPYPITUU KABAXCTAHA N21°2024
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Figure 1.

X-ray shows signs of bilateral
focal pneumonia.
Cardiomegaly. Hypo/aplasia
of the thymus gland.

Figure 2.

Reconvalescence in dynamics
after 10 days. Cardiomegaly,
heart waist is smoothed.

The patient was referred to a pe- tricular septal defect and left ventricular
diatric cardiac surgery center, where wall hypertrophy.
EchoCG revealed a wide open aortic Echocardiography revealed a com-
duct, atrial septal aneurysm with an atri- bined congenital heart defect (CHD] - Te-
al septal defect, as well as an interven- tralogy of Fallot.
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Figure 3 and 4.
Cardiac ultrasound revealed 20181002 102906"0120181002- 102906.Name

a congenital heart defect: Arkus Pediatric Heart
Small anomalies of cardiac
development (SACD].
Interventricular septal defect,
multiple moderate dilations
of the right and left ventricles.
Severe hypertrophy
of the right ventricular walls.

14.1MM
5.0MM
7. /MM‘

wma 20181002 102906.1D:20181002 10
mw  Arkis Pedia
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Discussion being coarctation of the aorta, common

DiGeorge syndrome is caused by a arterial trunk and tetralogy of Fallot.
chromosomal microdeletion 22q11.2 Lesions of the nasopharyngeal appa-
and is characterised by a wide range ratus occur in about 70% of cases and
of clinical manifestations. Congenital manifest as velopharyngeal anomalies,
heart disease occurs in 80% of cases, cleft palate, cleft lip, cleft frenulum of
with the most common manifestations the palate, nasal tone of voice, olfactory
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Figure 5 and 6.

Open ductus arteriosus.
Signs of pulmonary
hypertension.

Additive papillary muscle
group. Aneurysm of the
sinuses of Valsava. Mitral and
tricuspid valve insufficiency.
Myocardial contractility
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dysfunction and hearing loss. There may
be various signs of dysembryogenesis
stigma, characteristic facial features
such as elongated face, macrognathia,
broad nasal bridge, small teeth. Delayed
physical, speech and psychomotor de-
velopment is observed in 70-90% and
manifests itself with age. Immunological
disorders occur in 77% of cases. Infec-
tions due to immunodeficiency occur not
from birth but throughout the course of
the disease. T-cell deficiency may pre-
dispose to autoimmune disease, which
may be as high as 8.5%, especially in pa-
tients with CD4+ deficiency.?

DiGeorge syndrome is not uncom-
mon in adults in the form of various
variants of CHD: Tetralogy of Fallot, uni-
lateral absence of the pulmonary artery,
and others. Among patients with CHD,
55% had chromosomal abnormalities,
71% of patients with chromosomal ab-
normalities had cardiac CHD, four of
whom had the triad: congenital larynge-
al membrane, deletion of chromosome
22911 and congenital cardiovascular
anomalies.®

Surgical correction and complete
repair of Tetralogy of Fallot consists of
repair of the interventricular septal de-
fect by patch placement, dilation of the
right ventricular outflow tract by muscle
resection, pulmonary valvuloplasty and,
if necessary, enlargement of the pulmo-
nary trunk patch. If there is significant
hypoplasia of the pulmonary valve annu-
lus, a transannular patch is placed. Sur-
gery is usually elective at 2-6 months of
age, but can be performed at any time if
symptoms are present or if there is se-
vere right ventricular outflow tract ob-
struction.*

Prophylaxis against infection is rec-
ommended for most patients with Di-
George syndrome who are incompletely
immunodeficient, and thymic transplan-
tation (TT) is recommended for those
who are fully immunodeficient.’

Therefore, the next important treat-
ment tactic for DiGeorge syndrome is TT.
TT is a promising treatment strategy for
complete DiGeorge syndrome. Accord-
ing to the literature, 71 infants with com-
plete DiGeorge anomaly were identified,
of which 59 infants underwent TT. After
TT, 12 (20%) infants required emergen-
cy admission to the intensive care unit

(ICU). Of these, 7 (58%) of the 12 infants
survived to discharge from ORIT and six
survived 6 months after TT. 42 (71%) of
the 59 infants who underwent TT had
CHD, of whom 9 (75%) were treated in the
ORIT. There was a correlation between
days without mechanical ventilation and
age at transplantation (R 0.17; p = 0.423).
Age at transplantation and the presence
of CAD were not associated with the risk
of ORIT hospitalisation (odds ratio 0.95;
95% CI 0.78-1.15 and odds ratio 1.27;
95% CI 0.30-5.49, respectively) or ORIT
mortality (odds ratio 0.98; 95% CI 0.73-
1.31 and odds ratio 0.40; 95% CI 0.15-
1.07, respectively).t

The causes of early post-transplant
mortality were viral infections in the ab-
sence of thymopoiesis and late death
due to autoimmune thrombocytopenia,
septic shock with graft rejection and the
need for repeat TT. Signs of thymopoie-
sis developed in 5-6 months, also at 12
and 24 months after TT in 10 patients
there was observed a dynamic increase
in the level of circulating naive CD4 and
T cells. Although the age norm is not al-
ways reached, the risk of new infections
is reduced. On average, prophylactic
antimicrobials and immunoglobulin re-
placement therapy are discontinued af-
ter 49 months. Histological confirmation
of thymopoiesis has been observed in
patients who have undergone biopsy of
the transplanted tissue, with complete
maturation to the formation of terminal
Hassall's corpuscles and expression of
autoimmune regulators.”®

However, autoimmune complica-
tions have occurred after TT. Untimely
therapy, namely correction of cardiac
CHD and TT of the thymus gland, may
lead to an unfavourable outcome, as oc-
curred in our clinical case.’

Recent studies following the
COVID-19 pandemic have shown that
many respiratory viruses are more se-
vere in people with T-cell immunode-
ficiency. Patients with 22911.2 dele-
tion syndrome were at risk for a severe
course of COVID-19.

Conclusion

Patient A underwent the first stage of
surgical correction of CHD. The present-
ed clinical case coincided with the period
of COVID-19 pandemic. Restrictive mea-
sures were introduced during the period
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of disease incidence (May-June 2020),
including limited planned hospitalisation
of immunocompromised patients. As a
result, Patient A was unable to receive
planned monthly immune-replacement
therapy to correct primary immunodefi-
ciency, which led to the development of
infectious complications of viral infection
of unclear genesis during the COVID-19
outbreak and ultimately to death.
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