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своевременно начатое лечение (диетотерапия, применение 
гидроксикобаламина при В12-зависимой форме) позволяет 
избежать неблагоприятный исход и добиться высокой сте-
пени реабилитации детей с данной патологией. Иденти-
фикация первичного молекулярно-генетического дефекта 
позволяет скорректировать тактику ведения больного и про-
водить в дальнейшем пренатальную диагностику патологии 
при последующих беременностях.

reziume

meTilmalonuri aciduriis ganviTarebis moleku-
lur-genetikuri aspeqtebi (mimoxilva)

1g.Jarmaxanova, 1l.sirlibaeva, 1v.kononeci, 
2e.nurbaulina, 3l.baikadamova

dasavleT yazaxeTis marat ospanovis sax. samedi-
cino universiteti, 1molekuluri biologiis da 
samedicino genetikis kaTedra; 2zogadi praqtikis 
eqimebis kaTedra #2; 3aqtobes samedicino centri, 
yazaxeTi

mimoxilvaSi ganzogadebulia Tanamedrove 
literaturis monacemebi aminmJavebis cvlis mem-

kvidruli darRvevis – meTilmalonuri aciduri-
is Sesaxeb, romelsac axasiaTebs mwvave dasawyisi, 
krizuli mimdinareoba da maRali sikvdiloba. 
warmodgenilia sxvadasxva cnobili 13 genis 
molekulur-genetikuri maxasiaTeblebi, romle-
bic pasuxismgebelia meTilmalonil-КоА-mutazas, 
meTilmalonil-КоА-epimerazas sinTezze da vita-
mini В

12
-is metabolizmze, romelTa mutacia iwvevs 

meTilmalonuri aciduriis ganviTarebas. mocemu-
lia Tanamedrove monacemebi organuli mJavebis 
da maTgan warmoebulebis potenciuri rolis 
Sesaxeb metaboluri dekompensaciis ganviTare-
baSi, nervuli sistemis da Sinagani organoebis 
toqsikur dazianebaSi. metad mniSvnelovania ad-
reuli diagnostika tandemuri mass-speqtrometri-
is meTodiT, radganac droulad dawyebuli 
mkurnaloba (dietoTerapia, hidroqsikobalaminis 
gamoyeneba В

12
-damokidebuli formis dros) iZleva 

arakeTilsasurveli Sedegis Tavidan acilebis da 
am paTologiis mqone bavSvebis maRali xarisxis 
reabilitaciis miRwevis saSualebas. pirveladi 
molekulur-genetikuri defeqtis identifikacia 
iZleva pacientis marTvis taqtikis koreqciis da 
momavalSi, momdevno orsulobis dros am paTolo-
giis prenataluri diagnostikis saSualebas.

COVID-19 AND CHILDREN: COMPLICATIONS AND LATE OUTCOMES
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Tbilisi State Medical University, G. Zhvania Pediatric Academic Clinic, Georgia

Covid-19 became a challenge for doctors around the world, 
including pediatricians since December 2019, as novel infec-
tion named coronavirus disease 2019 (COVID-19) broke out 
in Wuhan, China, and has been sweeping across the globe. 
COVID-19 was officially declared a pandemic by WHO on 11 
March 2020. The disease is caused by a newly identified strain 
of severe acute respiratory syndrome (SARS) associated coro-
navirus, which was named SARS-CoV-2 after SARS-CoV that 
caused the epidemic of SARS in 2002 [2,12].

SARS-CoV-2 belongs to the coronavirus family, which are 
enveloped viruses with a spherical morphology and a single-
stranded RNA (ss RNA) genome. The spike glycoproteins (S 
protein) cross through the peplos of the virus and form a crown-
like surface. Through the receptor binding domain (RBD) lo-
cated in the S1 subunit of the S protein, the virus can ligate to 
the host cell receptor angiotensin-converting enzyme 2 (ACE2) 
and invade into the cell [2] 

The clinical spectrum of COVID-19, which is caused by 
the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), ranges from asymptomatic to severe respiratory symp-
toms, extrapulmonary manifestations and death [8].

Children of all ages appear to be susceptible to infection by 
SARS-CoV-2, so far the majority of COVID-19 cases in chil-
dren are mild [3]. Few children with COVID-19 infection are 
hospitalized, and fewer children than adults experience fever, 
cough or shortness of breath. Although rare, hospitalization rates 
appear to be highest among children younger than 1 year of age 
and those with underlying conditions (chronic lung disease in-
cluding asthma, cardiovascular disease and immunosuppres-
sion) [7,9].

Persistent symptoms in adults after COVID-19 are emerging 
and the term long COVID is increasingly appearing in the litera-
ture [9]. However, pediatric data are scarce. As pediatricians, we 
are facing new entity- “long Covid” in children, though there is 
limited data in the world. In a systematic review now published 
in Acta Paediatrica, Jonas F Ludvigsson, pediatrician at Örebro 
University Hospital and professor at the Department of Medical 
Epidemiology and Biostatistics, Karolinska Institutet, reviewed 
179 publications that might concern long COVID in children 
(here defined as symptoms persistent two months after onset of 
COVID-19), but none of these publications actually concerned 
long COVID in children [10].
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In an accompanying case report in the same article, Ludvigs-
son describes five children with clinical COVID-19 who had 
similar long-term effects to adults. The children were between 
9 and 15 years old and four were girls. All five children had 
fatigue, dyspnea, heart palpitations or chest pain and four had 
headaches, difficulties concentrating, muscle weakness, dizzi-
ness and sore throats. All of the children had remaining symp-
toms 6-8 months after COVID-19 onset. Fatigue was the pre-
dominant symptom [1].

They assessed persistent symptoms in pediatric patients pre-
viously diagnosed with COVID-19. More than a half reported 
at least one persisting symptom even after 120 days since CO-
VID-19, with 42.6% being impaired by these symptoms during 
daily activities. Symptoms like fatigue, muscle and joint pain, 
headache, insomnia, respiratory problems and palpitations were 
particularly frequent, as also described in adults [5].

MIS-C is a rare but, sometimes life threatening condition as-
sociated with COVID-19. MIS-C is a new syndrome, and many 
questions remain about why some children and adolescents de-
velop it after a COVID-19 illness, while others do not. While 
the incidence of MIS-C is uncertain, it appears to be a rare com-
plication of COVID-19 in children. In one report, the estimated 
incidence of laboratory-confirmed SARS-CoV-2 infection in in-
dividuals <21 years old was 322 per 100,000 and the incidence 
of MIS-C was 2 per:100 000. Clinical presentation: Persistent 
fevers (median duration four to six days) – 100%, Gastrointes-
tinal symptoms (abdominal pain, vomiting, diarrhea) – 60 to 
100%, Rash – 45 to 76%, Conjunctivitis – 30 to 81%, Mucous 
membrane involvement – 27 to 76%, neurological symptoms-
headache, lethargy, confusion – 29 to 58%; Respiratory symp-
toms – 21 to 65%, Sore throat – 10 to 16%, Myalgia – 8 to 17%, 
Swollen hands/feet – 9 to 16%, Lymphadenopathy – 6 to 16% 
[4,6,11]. 

According to literature, the frequency of cardiac involvement 
in MIS-C is uncertain. In three large case series, approximately 
30 to 40% of children had depressed LV function and 8 to 19 
percent had coronary artery (CA) abnormalities. Children with 
MIS-C, baseline ECGs may be nonspecific, though arrhythmia 
and heart block have been described. Findings on initial echo-
cardiography may include CA dilation, left ventricular (LV) 
systolic dysfunction, and pericardial effusion. The CA abnor-
malities can progress to aneurysm, including giant coronary an-
eurysms. In patients who have CA dilation/aneurysm on initial 
echocardiogram, ultrasound is repeated every two to three days 
until CA size is stable and then every one to two weeks for the 
next four to six weeks [7].

In 2020-2021 at G.Zhvania Pediatric Academic Clinic of 
TSMU, more we were closely watching children with Covid-19 
both: on inpatient and outpatient basis. After the first Covid-19 
case was documented in Georgia (26.02.2020) we’ve been see-
ing increased number of Covid-19 in children, as well as in 
adults. Children are representing small number of infected and 
hospitalized ones. The course of disease is mild, although we are 
seeing severe cases (MIS-C) and some other complications and 
so called long Covid syndrome. 

60 patients have been observed: Females- 27 (45%), Males 33 
(55%). Age range: 0-5yy_32 (53.3%), 6-10yy_17 (28.3%), 11-
17yy_11(19.4%). Among them: Previously healthy - 85%, with 
preexisting disease-15%. Only 22 patients (36%) were hospital-
ized, the rest were observed on an outpatient basis.

Nosology and symptoms: MIS-C – 8 (13%), Arthritis/arthral-
gia – 3 (5%), Exacerbation of preexisting diseases – 4 (6%), 
Pneumonia/atelectasis – 3 (5%), Isolated vasculopathy – 5 

(8.3%), ITP – 1 (1.6%), 4 children (6,6%), in whom the Co-
vid-19 triggered clinical manifestation of thalassemia minor, 
other manifestations - Iron deficiency anemia – 8 (18%), Co-
agulopathy 4 (6.6%), Diabetis type 1 - 3 (5%), Dermatitis – 3 
(5%), Acute lymphadenitis – 2 (3.3%), Jaundice – 1 (1.6%), 
Polycythemia – 1 (1.6%), Neutropenia – 2 (3.3%) and other 
general symptoms such as - Sleep disturbances – 2 (3.3%), 
Isolated Headache – 1 (1.6%), Behavior pathology – 2 (3.3%), 
Paroxysms – 3 (5%); We also had. All these children have con-
firmed Covid-19, or contact with documented Covid-19 at least 
4 weeks prior to manifestation of symptoms - based on IgG and 
IgM datas. 

Our patients with MIS-C (8 cases-13%) presented with clini-
cal signs of Kawasaki - fever, rash, high ESR, CRP, high D-
dimer (max 5,2 mcg/mL), 3 patients presented with polyserositis 
(pericardial, pleural, abdominal effusions, which resolved after 
treatment). 3 patients were positive for ANA (1:640) and ANF 
with nucleic cytoplasmic fluorescence. 

One patient, 1 yy, presented after 6 weeks of confirmed Cov-
id-19, with positive IgG to Sars-Cov-2. She had Fever>10 days, 
bilateral nonpurulent conjunctivitis, periorbital edema, cervical 
lymphadenopathy, dry lips, red tongue, several erythematous 
rashes on the skin, hepatomegaly, mild leukocytosis, anemia, 
high ESR, CRP, high ferritin, aneurismal dialatation of the left 
coronary artery, Z score-7.82. She discharged with diminished 
dilatation and continued to improve on follow up. 

The special interested was attributed to those laboratory val-
ues, which are showing the presence of immunological activity. 
According to recently published data there is some association 
between COVID-19 and autoimmune diseases, there are simi-
larities in the immune response in both disease conditions, and 
organ damage in COVID-19 appears to be largely immune-
mediated, similar to autoimmune diseases. This may explain 
the success of treatment with corticosteroids and some disease 
modifying antirheumatic medications.

The evidence that COVID-19 can have long-term impact 
children and adults as well, including those with asymptomatic/
symptomatic COVID-19. There is a need for more high-quality 
pediatric SARS-CoV-2 research, looking for the mechanisms re-
sponsible for differences in symptomatology, susceptibility, and 
infectivity. 
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SUMMARY

COVID-19 AND CHILDREN: COMPLICATIONS AND 
LATE OUTCOMES

Zhvania M., Kvezereli-Kopadze M., Kutubidze T., 
Kapanadze N., Gordeladze M., Iakobashvili A., 
Nakhutsrishvili E.

Tbilisi State Medical University, G. Zhvania Pediatric Academic 
Clinic, Georgia

Since December 2019, Covid-19 has become a challenge for 
doctors around the world, including pediatricians. In most in-
fected children, the disease manifests itself in a mild or is char- 
acterized by a subclinical course. At the same time, in some cas-
es, a severe clinical picture of the so-called late Covid disease 
may develop, in the form of a multisystem syndrome and other 
complications.

In 2020-2021 at the Academic Pediatric Clinic named after 
G. Zhvania of Tbilisi State Medical University, we observed 
60 children with post-Covid complications and late Covid syn- 
drome. More than half (32 children - 53.3%) were under 5 years 
of age, with a predominance of boys (33 children - 55%) who 
had a Covid-19 infection 1.5-2 months before contacting us 
with a positive antibody reaction. Most of them (51 children - 
85%) were healthy before the disease. Vasculopathy, immune 
thrombocytopenia, thalassemia minor, primary diabetes, iron 
deficiency anemia, coagulopathy, pneumonia-atelectasis, ex-
acerbation of the underlying disease - arthralgia, arthritis and 
abnormal manifestations of sleep disturbance, general weakness 
and dizziness were noted. Separately, it is necessary to highlight 

the multisystem inflammatory syndrome in chirdren - MIS-C (8 
children - 13%) proceeding with clinical signs of Kawasaki dis-
ease (mucocutaneous-lymphatic syndrome) with hectic temper-
ature, polyserositis, hepatosplenomegaly, high rates of inflam-
mation markers, a tendency to hypercoagulability. One patient 
had a coronary artery aneurysm. In 3 cases, the ANA and ANF 
titer was increased (up to 1:640) and also with nucleic, cytoplas-
mic and linear fibrils fluorescence, which indicates immune re-
actions in Covid infection, which can explain the positive effect 
of corticosteroid therapy in the treatment of these patients. Only 
22 (36%) patients were hospitalized, the rest were observed on 
an outpatient basis.

Based on the aforementioned, it can be concluded that even 
with the asymptomatic course of Covidinfection in children, 
complications can be observed and the syndrome of the so-
called late Covid, which dictates the need for a thorough exami-
nation of these patients and observation in dynamics.

Keywords: Covid-19, children, Kawasaki, complications, 
MIS-C.

РЕЗЮМЕ

COVID-19 И ДЕТИ: ОСЛОЖНЕНИЯ И ОТДАЛЕННЫЕ 
ИСХОДЫ

Жвания М.A., Квезерели-Копадзе М.A., Кутубидзе Т.Р., 
Капанадзе Н.Б., Горделадзе М.Р., Якобашвили А.A., 
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диатрическая академическая клиника им. Г. Жвания, Грузия

С декабря 2019 года Covid-19 стал вызовом для врачей 
всего мира, в том числе, и Грузии. У большинства инфици- 
рованных детей болезнь проявляется либо в легкой форме, 
либо характеризуется субклиническим течением. В некото- 
рых случаях развивается тяжелая клиническая картина бо- 
лезни, т.н. поздний Covid в виде мультисистемного синдро- 
ма и иных осложнений.

В Академической педиатрической клинике им. Г. Жвания 
Тбилисского государственного медицинского университе- 
та в 2020-2021 гг. наблюдались 60 детей с постковидными 
осложнениями и синдромом позднего Covid-а. 51 (85%) из 
60 инфицированных детей до заболевания были здоровыми, 
32 (53,3%) детей были в возрасте до 5 лет, мальчиков было 
33 (55%), девочек – 27 (45%). У всех 60 детей за 1,5-2 ме-
сяца до обращения в клинику отмечалась Covid-инфекция 
с положительной реакцией на антитела. Клинически у них 
выявлены васкулопатия, иммунная тромбоцитопения, же-
лезодефицитная анемия, коагулопатия, пневмония - ателек-
таз, первичный диабет, обострение основного заболевания 
- артралгия, артрит и общие проявления в виде нарушения 
сна, слабости и головокружения. Отдельно следует выде-
лить мультисистемный воспалительный синдром у 8 (13%) 
детей, протекающий с клиническими признаками болезни 
Кавасаки (слизисто-кожный-лимфонодулярный синдром) с 
гектической температурой, полисерозитом, гепатосплено-
мегалией, высокими показателями маркеров воспаления, 
тенденцией к гиперкоагуляции. У 1 пациента зафиксиро-
вана аневризма коронарных артерий. В 3 наблюдениях был 
повышен титр АNА (в разведении до 1:640) и ANF, также 
ядрышковым цитоплазматическим видом свечения с ли-
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нейнными фибриллами, свидетельствующий об иммунных 
реакциях при Covid-инфекции, чем и следует объяснить по- 
ложительный эффект кортикостероидной терапии в лечении 
этих больных. 22 (36%) пациента из 60 госпитализированы, 
остальные наблюдались амбулаторно.

На основе вышеизложенного следует заключить, что 
даже при асимптомном течении Covid-инфекции у де-
тей могут наблюдаться осложнения и формирование т.н. 
синдрома позднего Covid-а, что диктует необходимость 
тщательного обследования этих больных и наблюдения в 
динамике.

reziume

Covid-19 da bavSvebi: garTulebebi da Soreuli 
gamosavali 

m.Jvania, m.kvezereli-kopaZe, T.kutubiZe, n.kapanaZe, 
m.gordelaZe, a.iakobaSvili, e.naxucriSvili

Tbilisis saxelmwifo samedicino universiteti, 
g. Jvanias sax. pediatriis akademiuri klinika, 
saqarTvelo

2019 wlis dekembridan Covid-19 msoflios me-
dikosebis, maT Soris pediatrebis, gamowveva gax-
da. inficirebul bavSvTa umetesobaSi daavadeba 
msubuqi formiT vlindeba, an xasiaTdeba sub-
klinikuri mimdinareobiT. zogierT SemTxvevaSi 
SeiZleba ganviTardes daavadebis mogvianebiTi 
mZime klinikuri suraTi, multisistemuri sindro-
mis da sxva garTulebebis saxiT.
Tbilisis saxelmwifo  samedicino  univer-

sitetis g. Jvanias sax. akademiur pediatriul 
klinikaSi 2020-2021 wlebSi dakvirvebis qveS im-
yofeboda 60 bavSvi, romelTac  aReniSnebodaT 

postkoviduri  garTulebebi  da  e.w.  gviani 
Covid-19 sindromi.   60   inficirebuli  bavSvi-
dan   51   (85%) daavadebamde  iyo  janmrTeli.  
32 (53,3%) iyo 5 wlamde asakis. inficirebul bavS-
vebSi dominirebda mamrobiTi sqesi - 33 (55%). 60 
pacients 1,5-2 TviT adre momarTvamde gadatani-
li hqonda Covid-19 infeqcia, rac antisxeulebis 
dadebiTi titriT dadasturda. klinikurad maT 
aReniSnaT vaskulopaTia, imunuri Trombocitope-
nia, rkinadeficituri anemia, koagulopaTia, pnev-
monia-ateleqtazi, pirveladi diabeti, ZiriTadi 
daavadebis gamwvaveba - arTralgia, arTriti da 
zogadi simptomatika Zilis  darRvevis, sisustisa 
da Tavbrusxvevis saxiT. calke unda aRiniSnos 
multisistemuri anTebiTi sindromi 8 (13%) bavS-
vSi, kavasakis daavadebis klinikuri niSnebiT (kan-
lorwovan-limfuri kvanZebis sindromi), heqtiuri 
cxelebiT, poliserozitiT, hepatosplenomega-
liiT, anTebis markerebis maRali maCveneblebiT, 
tendenciiT hiperkoagulaciisaken. erT pacients 
aReniSna koronaruli arteriis anevrizma. 3 Sem-
TxvevaSi ANA titri momatebuli iyo 1:640-mde, 
aseve dafiqsirda birTvakebis citoplazmuri 
fluorescencia xazovani fibrilebiT, rac Co-
vid-infeqciis imunur reaqciaze  mianiSnebs da     
kortikosteroiduli Terapiis efeqturobas amarT-
lebs. 60-dan 22 (36%) pacienti iyo hospitali-
zebuli, danarCeni 38 imyofeboda ambulatoruli 
meTvalyureobis qveS. 
yovelive   zemoTqmulidan    gamomdinare av-

torebs gamotanili aqvT daskvna, rom bavSvebSi 
Covid-19 infeqciis asimptomuri mimdinareobis 
drosac ki SesaZlebelia aRiniSnos garTulebebi 
da e.w. gviani kovidis sindromis Camoyalibeba, 
rac am pacientebis srulyofil gamokvlevasa da 
dinamikaSi dakvirvebis aucileblobas  moiTxovs.

METHODS OF TREATMENT OF LEGG - СALVÉ - PERTHES DISEASE (REVIEW)

¹Tuktiyeva N., 2Dossanov B., 3Sakalouski A., ¹Syzdykbayev M., ¹Zhunussov Y.

1NСJSC “Semey Medical University”, Department of children’s surgery and orthopedics; 
2NСJSC “Astana Medical University”, Department of children’s surgery, Nur-Sultan, Republic of Kazakhstan; 

3Republican Scientific and Practical Center of Traumatology and Orthopedics, Minsk, Belarus

More than a century has passed and the problem of treating 
Legg-Calve-Perthes Disease (LCPD) remains relevant. Children 
between the ages of 2 and 12 tend to get sick. Formation and 
progression causes a violation of blood supply to the femoral 
head over time. Subsequently, this leads to changes in the femo-
ral head, metaphysis, epiphyseal plate, and coxal cavity [32]. 
The flaccidity of the femur epiphysis is deformed during load 
and leads to deformation of the femoral head due to uneven load 
transmission [35].

Elimination of pain and symptoms, restoration of the range of 
movement of the hip, and the retention of the femoral head in the 
coxal cavity are the targets of the treatment [55].

Dissatisfaction with the results of treatment has led to the exis-
tence of many conservative and prompt treatments [12,18,23,26] 

Purpose of review - to review the various existing methods of 
conservative and operative therapies of LCPD, which include the 
elimination of pain and symptoms, the restoration of the range of hip 
movements, and the retention of the femoral head in the coxal cavity.

Material and methods. Literature search was condaucted 
through PubMed and Google Scholar using keywords Legg 
- Calvé - Perthes Disease, Perthes disease; operative therapy, 
conservative therapy, childhood hip disorder. 5921 publications 
were initially identified. Articles were published between De-
cember 1971 and August 2020.


