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Post-COVID syndrome is a pressing issue in modern pediatrics. The clinical manifestations of Long COVID in chil-
dren are heterogeneous and nonspecific and may vary in frequency and severity depending on age. Although most
symptoms diminish over time, they may persist for a year or longer, significantly impairing daily functioning and
quality of life. The most common manifestations of Long COVID in children include neurological and psychiatric
symptoms, cardiorespiratory disorders, and gastrointestinal involvement. A literature review on COVID-19 and Long
COVID in children was conducted. The review addresses the probable pathogenesis of Long COVID, clinical mani-
festations, disease characteristics in pediatric patients, prevalence, risk factors for prolonged COVID, the impact of
different SARS-CoV-2 variants with varying virulence due to mutations, diagnostic and therapeutic challenges, the
effect of vaccination, and recommendations for the management of children with Long COVID. To date, data on the
clinical consequences of COVID-19 in children with asymptomatic or mild infection remain limited and require fur-
ther investigation. We present a clinical case of an adolescent with Long COVID. Expanding knowledge of the clinical
presentation of COVID-19 in children and identifying risk factors for persistent symptoms may contribute to improved
diagnosis and patient management. Identifying predictive markers for syndrome development is essential to facili-
tate diagnosis and to assess treatment effectiveness.
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ty worldwide. In some infected individuals, COVID-19 is
mild or even asymptomatic. At the same time, in certain

Connection of the publication with planned re-
search works.

This work is part of the research project “Develop-
ment of a multimodal system for restorative therapy
and medical-psychological rehabilitation of patients
after COVID-19, based on the study of the leading
pathogenetic mechanisms,” state registration number
0121U114707.

Introduction.

The world has gone through an extremely difficult
period, with COVID-19 becoming a burden that was
difficult to overcome. The SARS-CoV-2 coronavirus has
caused a significant increase in morbidity and mortali-

cases, the infection can lead to respiratory failure, long-
term lung and heart damage, nervous system disorders,
kidney dysfunction, or even death [1, 2, 3].

Most patients recover within 3-4 weeks after infec-
tion; however, some continue to experience persistent
symptoms lasting more than 4 weeks or even 3 months
after the onset of clinical symptoms. The clinical picture
of such conditions is extremely diverse, ranging from
fatigue to prolonged fibrotic changes in the lungs and
neurological and cognitive disorders. This phenomenon
has been given several names: post-acute COVID-19

32 ISSN 2077-4214. Bicuuk npo6nem Gionorii i meguuunm — 2025 — Bun. 4 (179) / Bulletin of problems in biology and medicine — 2025 - Issue 4 (179)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



OornAaAaun NITEPATYPU / LITERATURE REVIEWS

syndrome, post-acute sequelae of SARS-CoV-2 infection
(PASC), post-COVID condition, and, most commonly,
Long COVID [1, 2, 4]. In children, there are two long-
term consequences of SARS-CoV-2 infection that are of
greatest concern: multisystem inflammatory syndrome
in children (MIS-C) and post-COVID syndrome (Long
COVID) [3]. In September 2020, post-COVID condition
was added to ICD-10 under code U09.9 [5].

The first report of a series of five children with vari-
ous, prolonged, and nonspecific symptoms after COVID-
19 was published in November 2020. All children had
a mild acute infection; however, persistent symptoms
lasted for 6-8 months. One child had comorbidities and
an episode of perimyocarditis after being diagnosed
with COVID-19 [6].

The aim of the study.

To analyze the current state of the problem of the
clinical and epidemiological features of Long COVID in
children.

Object and research methods.

An analysis of data on Long COVID in children pub-
lished in open access on the official websites of peer-re-
viewed medical journals is presented. A clinical case of
Long COVID in an adolescent is also presented.

Main part.

Definition. Long COVID symptoms are heteroge-
neous in terms of both clinical manifestations and the
timing of exacerbation and recovery. The definition of
Long COVID was formulated based on a Delphi consen-
sus: “Post-COVID condition occurs in individuals with
confirmed or unconfirmed SARS-CoV-2 infection in the
presence of one or more physical symptoms that persist
for at least 12 weeks (3 months) after the onset of the
disease, last at least 2 months, and cannot be explained
by another diagnosed cause. These symptoms affect

Inhibition of ACE2
anti-thrombotic and
anti-atherosclerotic

Immune cells

daily functioning, may persist or arise after COVID-19,
and may have a wave-like course or recur over time”
[5, 7].

The World Health Organization (WHO) defines Long
COVID as a condition in which symptoms appear three
months after the onset of the acute phase of COVID-19,
last for at least two months, and cannot be explained by
another diagnosis [8]. The National Institutes of Health
(NIH) classifies Long COVID as symptoms that persist
or arise no earlier than four weeks after SARS-CoV-2
infection [9, 10]. The National Institute for Health and
Care Excellence (NICE) distinguishes between a condi-
tion that develops between 4 and 12 weeks after infec-
tion (post-acute phase) and symptoms that last longer
than 12 weeks (post-COVID syndrome) [9, 11]. The term
Long COVID covers both post-acute COVID-19 and post-
COVID syndrome [9, 11, 12].

There are over 200 symptoms associated with Long
COVID affecting various organs and systems. The most
common are fatigue, general malaise, disorders of smell
and taste, shortness of breath, and cognitive impair-
ment. Neurological, psychiatric, cardiovascular, pulmo-
nary, hematological, gastrointestinal, renal, endocrine,
dermatological, and musculoskeletal consequences
have also been described [1-3, 8, 11, 12].

However, the number of studies devoted to the de-
velopment and characteristics of Long COVID in children
remains limited, and there are no uniform criteria for di-
agnosing this condition in the pediatric population [1-3,
13-15]. Most studies have used criteria developed for
adults, which complicates the detection of Long COVID
in children. Many aspects of pediatric Long COVID re-
main poorly understood, including its true prevalence
and the factors that influence it. Only with a clear un-
derstanding of how many children suffer from Long
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Figure 1 — Main pathogenetic pathways of SARS-CoV-2.

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meguuunn — 2025 — Bun. 4 (179) / Bulletin of problems in biology and medicine — 2025 - Issue 4 (179) 33

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



OornAaAau NITEPATYPU / LITERATURE REVIEWS

COVID and what factors determine its prevalence can
effective prevention and treatment strategies be devel-
oped [8].

Pathogenesis. The pathogenesis of COVID-19 coro-
navirus infection is shown in figure 1 [16].

Several mechanisms determine the pathogenicity
of SARS-CoV-2. Upon entering the host cell, viral RNA
activates the immune response through pathogen-asso-
ciated molecular patterns (PAMPs), resulting in the re-
lease of pro-inflammatory cytokines and programmed
cell death, known as pyroptosis [17]. Dead cells release
damage-associated molecular patterns (DAMPs) into
the bloodstream, which recruit immune cells, including
macrophages, monocytes, and T cells [18]. These pro-
cesses can trigger a “cytokine storm” — an uncontrolled
release of pro-inflammatory cytokines such as interleu-
kins (IL) —IL-2, IL-7, IL-10 — granulocyte colony-stimulat-
ing factor (G-CSF), tumor necrosis factor a (TNF-a), and
macrophage inflammatory protein 1a (MIP-1a) [18]. It
is hypothesized that prolonged and sustained mast cell
activation may underlie the persistent inflammatory
state observed in patients with Long COVID, as many
symptoms overlap with manifestations of mast cell acti-
vation syndrome (MCAS) [19].

The imbalance between procoagulant and antico-
agulant factors during SARS-CoV-2 infection is respon-
sible for hypoxic tissue damage in multiple organs.
SARS-CoV-2 suppresses the protective effects of an-
giotensin-converting enzyme 2 (ACE2) on endothelial
cells [9, 20-23]. The virus binds to the ACE2 receptor,
thereby inhibiting its anticoagulant and antiatheroscle-
rotic functions, which ultimately leads to vascular inju-
ry. Following cellular entry, the virus replicates, and its
RNA is recognized by PAMPs receptors, such as Toll-like
receptors (TLRs) [17, 18]. Activation of TLRs induces
the release of pro-inflammatory cytokines, triggering a
cascade of events that culminates in cell death via py-
roptosis. Cellular debris and circulating cytokines sub-
sequently activate both innate and adaptive immune
responses, thereby sustaining inflammation [18]. Im-
portantly, SARS-CoV-2 is also capable of binding to cell
surface proteins other than ACE2, which may explain its
ability to infect cells lacking ACE2 expression [24-26].

The function of T and B cells is critical in combating
SARS-CoV-2 infection. Patients with severe disease ex-
hibit reduced levels of interferon-y (IFN-y) and increased
expression of T-cell exhaustion markers. Antibody pro-
duction by B cells can limit viral infection by preventing
the S-protein from interacting with ACE2 or by binding
to the viral capsid [9, 18, 21]. However, antibody-virus
complexes may also facilitate viral entry and replication
within phagocytic cells — an incompletely understood
biological mechanism known as antibody-dependent
enhancement (ADE) [27]. These molecular strategies
employed by the virus during acute infection are likely
to contribute, at least in part, to the subsequent devel-
opment of Long COVID syndrome. For example, Daher
et al. (2020) and Sante et al. (2021) reported elevated
levels of IL-6 and IL-1 in children with Long COVID com-
pared with those who fully recovered from acute infec-
tion, indicating persistent inflammation. The authors
also noted evidence of sustained B-cell activation [28,
29].

Another factor that may explain the persistence of
symptoms following acute infection is tissue and organ
damage.

e Damage to the olfactory epithelium and ciliated
cells of the upper respiratory tract leads to impairment
of the sense of smell — anosmia and parosmia — which
may persist for several weeks until complete regenera-
tion of the olfactory mucosa occurs [23].

e Adult patients may develop proliferative pulmo-
nary fibrosis mediated by inflammatory cytokines,
particularly IL-6, which activates fibroblasts. Similar
pathological processes have not yet been confirmed in
children [29].

e SARS-CoV-2 is capable of penetrating the central
nervous system (CNS) via the hematogenous route or
by retrograde transport along nerve fibers, resulting in
neuroinflammation and neurological manifestations [3].

e Viral damage to the gastrointestinal tract can lead
to enterocyte desquamation, edema, and dilation of the
small intestine. In addition, SARS-CoV-2 induces signifi-
cant alterations in the intestinal microbiome [23].

However, the mechanisms underlying the devel-
opment of Long COVID in both children and adults re-
main incompletely understood. Organ damage during
the acute phase of infection, viral persistence, and
prolonged chronic inflammation play important roles,
along with immune dysregulation and impaired im-
mune responses, cytokine imbalance, hormonal and
metabolic dysregulation, reactivation of latent viruses,
autoimmune processes, and autonomic nervous system
dysfunction [24].

Clinical presentation. Long COVID symptoms may
occur in isolation or in combination; be transient or
recurrent; change over time; or remain constant, high-
lighting the heterogeneity of the clinical manifestations
of Long COVID in both adults and children [3, 8, 11,
12]. A wave-like course of Long COVID was observed
in nearly half of affected children (49%). In one quar-
ter of cases (25%), symptoms persisted continuously.
Additionally, 19% of children experienced a prolonged
period of well-being followed by symptom recurrence
[30, 31].

The prevalence of persistent Long COVID symptoms
in children, ranging from 22% to 43%, has been report-
ed by multiple studies [15, 32-35].

The article by Lopez-Leon et al. (2022) provides a
comprehensive and up-to-date synthesis of available
data on Long COVID in children. In a cohort of 80,070
children, the authors reported persistent Long COVID
symptoms in 25.24% of children following acute SARS-
CoV-2 infection, with a prevalence of 29.19% among
hospitalized patients. The study describes more than
50 distinct Long COVID symptoms in pediatric patients
(fig. 2) [36].

The most common symptoms of Long COVID in chil-
dren included:

e emotional disturbances (sadness, tension, depres-
sion, anxiety) — 16.50%;

e fatigue — 9.66%;

e sleep disturbances (insomnia, hypersomnia, re-
duced sleep quality) — 8.42%;

e headache — 7.84%;

e respiratory symptoms — 7.62%;

e sputum production or nasal congestion — 7.53%;
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Long-COVID in children and adolescents

Neuropsychiatric (%)

© Mood (sad, tense, angry,
anxiety, depression)

o Fatigue

© Sleep disorder (insomnia,
hypersomnia, poor sleep quality)

© Headache

o Cognition (6.27) (confusion, impaired
concentration, learning difficulties,
memory loss)

o Dizziness

© Meurological abnormalities
{pins and needles, tremor, numbness)

© Balance problems
Gastrointestinal (%)

© Abdominal pain (2.91
© Constipation (2.05

o Diarrhea
© Vomiting/nausea (1.53)
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Cardiorespiratory (%)
o Respiratory symptoms
© Sputum/nasal congestion (7.53)
© Orthostatic intolerance (6.92)
o Exercise intolerance (5.73)
© Chest pain(4.62)
o Rhinorrhea
o Cough' 2.80
© Sore throat (2.47
O Chest tightness 2.45
© Variations in heart rate (2.29
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Dermatologic/Teguments (%)
Hyperhidrosis
Dermatologic  2.61 (dry skin,
itchy skin, rashes, hives)

Hair loss

Others (%)

o Loss of appetite

o Altered smell (phantom smell,
hyposmia, anosmia, hyperosmia)

© Body weight changes 3.99

o Myalgia/arthralgia 3.76

o Altered taste 3.65

o Otalgia 3.41 (tinnitus, earache or vertigo)

o Ophtalmologic 2.00 (conjuntivitis, dry
eyes, problems seeing/blurred vision,
photophobia, pain)

o Swollen lymph nodes 2.58

© Dysphonia

o Fever (1.87)

© Musculoskeletal other (1:72)

o Changes in menstruation (1.27)

o Urinary symptoms

© Dysphagia

© Speech disturbances (0:44)
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Figure 2 — Clinical manifestations of Long COVID.

e cognitive impairment (reduced concentration,
learning difficulties, confusion, memory impairment) —
6.27%;

¢ decreased appetite — 6.07%;

e exercise intolerance — 5.73%;

e olfactory dysfunction (hyposmia, anosmia, hyper-
osmia) — 5.60%;

e all other symptoms had a prevalence of less than
5.0%.

Many children experienced clinical manifestations
involving multiple organs and systems. However, the
most common manifestations of Long COVID in pedi-
atric patients were neurological and psychiatric symp-
toms, as well as cardiorespiratory disorders [8, 36-38].
School-aged children and adolescents were more like-
ly to exhibit cognitive and neurological impairments
(15-37%), whereas younger children more frequently
demonstrated involvement of the upper respiratory
tract (11-29%) [8, 39, 40]. The frequency and severity
of Long COVID symptoms vary considerably, underscor-
ing their heterogeneity [36]. Although most symptoms
diminish over time, some persist for one year or longer

[41-44]. In a cohort study by Ehm et al. (2024), which
included 59,339 children and adolescents with labora-
tory-confirmed COVID-19, approximately 10% contin-
ued to experience Long COVID symptoms even after
12 months [44]. Camporesi et al. (2024) suggest that
children may develop a chronic form of COVID-19; how-
ever, the long-term consequences and their predictors
remain insufficiently studied [42].

Respiratory system. Children and adolescents with
Long COVID most commonly experience persistent
cough, fatigue, and exertional dyspnea [24]. The main
radiological findings include interstitial abnormalities
similar to those described in other viral pneumonias
[45-49].

Leftin Dobkin et al. (2021) reported that the most
common abnormality was exercise intolerance, as as-
sessed by a walking test. Spirometry and plethysmogra-
phy findings were normal in most children, and chest ra-
diographs revealed no significant abnormalities [46]. A
Czech study involving adolescents similarly demonstrat-
ed a low prevalence of functional and structural lung
abnormalities based on spirometry, chest radiography,
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and D-dimer levels [47]. In hospitalized pediatric pa-
tients, Esmaeilzadeh et al. (2022) reported asthma-like
symptoms in 41% of cases, consistent with the well-es-
tablished role of viral infections in the development
and exacerbation of asthma [35]. Comparable obstruc-
tive patterns were identified by spirometry in children
with persistent dyspnea following COVID-19, with a
positive bronchodilator response [47]. Although radio-
graphic changes are generally minimal, lung ultrasound
(LUS) more frequently reveals pleural line irregularities,
B-lines, areas of “white lung,” and subpleural consolida-
tions [50-54]. An ltalian study reported these findings
in a subset of children, including pleural irregularities
in 27%, B-lines in 10%, and subpleural consolidations
in 9% of cases [49], with a decrease in prevalence over
time. Denina et al. (2020) demonstrated regression of
LUS artifacts four months after infection [50, 51]. Unlike
in adults, chest CT is used sparingly in children because
of radiation exposure; however, limited data suggest
possible microvascular and endothelial damage detect-
ed by SPECT/CT (single-photon emission computed to-
mography combined with CT) [55]. Miller et al. (2022)
further confirmed that Long COVID can affect multiple
organs and systems [56].

Impaired smell and taste during the acute and early
phases of COVID-19 have been reported in approxi-
mately half of patients; however, such a high prevalence
has not been observed in studies of Long COVID [57,
58]. For example, Roge et al. (2021) reported anosmia
or dysgeusia in only 12.3% of children with Long COVID
[39]. Lopez-Leon et al. (2022) documented these symp-
toms in 5.6% of pediatric patients, noting that olfactory
disturbances were less persistent and of shorter dura-
tion [36].

Rhinological symptoms are generally considered a
continuation of acute SARS-CoV-2 infection. The most
common manifestations include nasal congestion and
rhinorrhea, which have been reported in 16.1% of chil-
dren with persistent symptoms [39]. Acute otitis media
typically occurs during the acute phase of infection;
however, the literature on Long COVID contains no
reports of hearing loss or prolonged otitis [59]. At the
same time, ear pain and dizziness have been reported
in approximately 3% of children with Long COVID [36].
Pharyngeal symptoms — such as sore throat, dysphonia,
and dysphagia — have also been described but are rare,
occurring in fewer than 2% of cases [36, 39].

Gastrointestinal tract. Gastrointestinal and hepatic
manifestations during acute COVID-19 have been wide-
ly described in the literature. Long COVID in children
often presents with gastrointestinal symptoms similar
to those observed during acute infection [8, 36, 60,
61]. In acute disease, the prevalence of gastrointesti-
nal manifestations in children is approximately 22%
[36, 60]. During Long COVID, gastrointestinal symptoms
occur in fewer than 5% of children and adolescents. The
most common manifestations include abdominal pain
(2.91%), constipation (2.05%), chronic diarrhea (1.68%),
nausea/vomiting (1.53%), and dysphagia (0.46%) [60-
63]. Viral shedding in feces may persist even after neg-
ative nasopharyngeal swab results [22, 63]. For exam-
ple, Natarajan et al. (2022) detected SARS-CoV-2 RNA
in fecal samples from 49.2% of patients during the first
week after diagnosis. After four months, no persistent
RNA shedding from the oropharynx was observed; how-

ever, 12.7% (8.5-18.4%) of patients continued to shed
viral RNA in feces, and 3.8% (2.0-7.3%) exhibited fecal
viral shedding even after seven months [64]. Zollner et
al. (2022) reported the presence of SARS-CoV-2 RNA in
the intestinal mucosa up to seven months after mild
COVID-19, supporting the role of antigen persistence
in the development of the post-acute phase [65]. The
association between intestinal microbiota composition,
cytokine levels, and inflammatory markers suggests
that the microbiota may influence COVID-19 severity
and contribute to the persistence of symptoms [61, 65-
67].

The authors of the article, Cooper S et al. (2022),
report prolonged manifestations of COVID-19 with liver
damage. Healthy infants developed acute liver failure
after COVID-19 infection, which progressed rapidly and
required liver transplantation. Older children developed
hepatitis with cholestasis [68].

Cardiovascular manifestations. In children with
Long COVID, cardiovascular involvement is relatively
common [8, 36]. The most frequently reported symp-
toms include orthostatic intolerance (6.9%), exercise
intolerance (5.7%), chest pain (4.6%), and heart rate
variability abnormalities (2.29%) [36]. Many of these
manifestations overlap with symptoms of dysautono-
mia, a disorder of the autonomic nervous system that
may play a central role in the development of cardiovas-
cular symptoms in Long COVID [69, 70].

Postural orthostatic tachycardia syndrome (POTS)
is defined by a sustained increase in heart rate of 240
beats per minute within the first 10 minutes of assum-
ing an upright position, in the absence of orthostatic
hypotension, with symptoms persisting for 23 months,
worsening in the upright position, and improving when
supine [70-72]. POTS is commonly triggered by viral in-
fections, fever, surgery, or trauma, with up to 50% of
cases preceded by an infectious event [73]. Cases of
POTS following COVID-19 have been reported in adults
and adolescents and are accompanied by dizziness,
palpitations, fatigue, and generalized weakness [71, 74-
76].

In adults with cardiovascular manifestations of Long
COVID, electrocardiographic (ECG) abnormalities were
frequently detected (34%), including nonspecific ST-T
segment changes, conduction disturbances, arrhyth-
mias, tachycardia, and bradycardia [77]. Similar abnor-
malities have also been reported in pediatric patients
[78]. Even among athletes with mild or asymptomatic
SARS-CoV-2 infection, cases of myocarditis accompa-
nied by elevated troponin levels and chest pain have
been documented up to 2 months after the acute ill-
ness, and cardiac MRI revealed signs of myocarditis in
15% of patients [22].

Hematological disorders. Hematological abnormal-
ities have been reported in adult patients with Long
COVID; however, comparable data for children are cur-
rently lacking. Thromboembolic complications following
acute COVID-19 in adults are relatively uncommon, oc-
curring in fewer than 5% of patients. In a U.S. study con-
ducted without thromboprophylaxis, thrombotic events
were identified in 2.5% of patients within 30 days after
the acute illness, including pulmonary embolism, intrac-
ardiac thrombus, and ischemic stroke. Similar incidence
rates have been reported in studies from the United
Kingdom. In Belgium, D-dimer levels were assessed 6
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weeks after disease onset, and 8% of patients received
thromboprophylaxis [22].

Endocrine system disorders. Endocrine abnormal-
ities have been described in both adults and children
with Long COVID. The available literature indicates po-
tential involvement of the endocrine system in patients
with COVID-19. SARS-CoV-2 is capable of infecting en-
docrine cells through its interaction with a specific
cell-surface protein — ACE2 receptor. Pathological stud-
ies have demonstrated that the virus can invade virtual-
ly all endocrine glands, including the pancreas, pituitary
gland, thyroid and parathyroid glands, adrenal glands,
and testes [79]. Endocrine dysfunction may be transient
or persistent.

Patients with diabetes mellitus are at increased risk
of developing SARS-CoV-2 infection. Conversely, viral in-
fections may act as triggers for autoimmune processes
leading to clinically manifest type 1 diabetes mellitus
and may accelerate disease onset in genetically predis-
posed children [80, 81]. Studies have shown that even
in cases of mild COVID-19, patients may exhibit elevated
fasting blood glucose levels [82]. Several months after
the resolution of COVID-19 symptoms, some patients
developed diabetic ketoacidosis despite having no prior
diagnosis of diabetes mellitus [22, 83].

It is currently recognized that, in patients without a
prior diagnosis of endocrine disease before COVID-19,
viral injury to the thyroid gland is commonly regarded
as a trigger for subacute thyroiditis, which may sub-
sequently lead to latent autoimmune thyroid disease,
manifested by the development of Hashimoto’s thyroid-
itis or Graves’ disease [22, 84]. Researchers suggest that
SARS-CoV-2 may directly infect thyroid cells. An addi-
tional mechanism of thyroid injury may involve exces-
sive cytokine production, which initiates a destructive
process resulting in irreversible tissue damage. Elevated
levels of proinflammatory cytokines can suppress thy-
roid-stimulating hormone (TSH) activity [85]. In some
cases, a reduction in free triiodothyronine (T3) levels is
observed, correlating with increased interleukin-6 (IL-6)
concentrations, with normal or moderately decreased
free thyroxine (T4) levels and normal or decreased TSH.
This phenomenon, referred to as “low T3 syndrome,”
correlates with disease severity and elevated inflam-
matory markers in patients with COVID-19 [86]. In an
Italian study of patients with COVID-19, the incidence of
thyrotoxicosis and hypothyroidism was 20.2% and 5.2%,
respectively [87]. Brancatella A et al. (2020) reported a
case of subacute thyroiditis associated with SARS-CoV-2
infection in an adolescent girl with mild COVID-19 [88].

According to a study by Hariyanto Tl and Kurniawan
A (2020), a correlation exists between thyroid disorders
and the severity of COVID-19. The authors attribute this
association to the role of thyroid hormones in regu-
lating innate immunity; both excess and deficiency of
thyroid hormones observed in thyroid disorders lead to
dysregulation of the innate immune response. This re-
sponse is central to the pathogenesis of COVID-19, as it
represents the body’s first line of defense against SARS-
CoV-2 [89].

Kidney damage. The kidneys are highly vulnerable
organs in coronavirus infections, as SARS-CoV-2 enters
cells via the angiotensin-converting enzyme 2 (ACE2)
receptor, which is expressed in renal tissue [90]. This
interaction may lead to disturbances in water and elec-

trolyte balance, particularly in children [91]. The patho-
genesis of kidney injury in children is described in detail
by Silva ACS et al. (2021) as involving the interaction
of SARS-CoV-2 with the renin-angiotensin-aldosterone
system (RAAS). In addition, the virus may exert a direct
cytopathic effect on renal tissue [92].

In the United States, studies including children with
acute COVID-19 and multisystem inflammatory syn-
drome in children (MIS-C) reported that acute renal
failure (ARF) developed in 8.2% of children with acute
COVID-19 and in 18.2% of those with MIS-C [93]. Sim-
ilarly, Kari JA et al. (2021) reported that ARF occurred
in 21% of children with COVID-19, more frequently in
those with MIS-C [94]. According to other data, the inci-
dence of ARF in children with coronavirus infection was
1.8% [95]. Thus, the incidence of ARF in children var-
ies across countries: 21% in the United Kingdom, 29%
in Saudi Arabia [94, 96], and 44% in the United States.
Overall, pediatric studies estimate the incidence of ARF
to range from 1.3% to 44.0% [97].

There are isolated reports in the literature of a link
between COVID-19 and nephrotic syndrome (NS) in chil-
dren. A recurrence of NS has been described in a 3-year-
old boy with COVID-19 [98] and the onset of NS in a
15-year-old boy who tested positive for COVID-19 [99].

Kidney damage is most often observed in the acute
phase of COVID-19, mainly in the form of ARF, which
usually regresses completely. However, reduced glo-
merular filtration rate (GFR) may persist in some pa-
tients even after 6 months [22].

Movement syndromes. Long COVID in children fre-
quently affects the musculoskeletal system. Fatigue is
one of the most common symptoms and is observed in
approximately 10% of affected children [61]. Arthral-
gia and myalgia are also common [24, 100]. Dizziness
and, less frequently, balance disorders may also occur.
According to numerous studies, Long COVID can limit
the participation of children and adolescents in normal
daily activities [101-104]. The disease may adversely af-
fect school attendance [100], and adolescents are often
unable to maintain their previous level of sports partic-
ipation [61]. These limitations are attributable not only
to motor impairments associated with Long COVID but
also to cognitive difficulties, including impaired concen-
tration and learning problems [105].

Neurological symptoms. The degree of clinical vari-
ability in neurological manifestations in children likely
depends on ongoing nervous system development and
age-related differences in cellular receptor expression
[8]. Up to 50% of patients experience headaches and
changes in mental status, most often in association with
MIS-C [24, 106, 107]. Only about 5% develop more se-
vere neurological complications, such as seizures, en-
cephalitis, demyelinating disorders, and aseptic menin-
gitis [108-111].

Psychological aspects. The COVID-19 pandemic has
had a significant impact on the mental health of both
adults and children [8, 112-114]. Despite lower mor-
bidity and mortality rates among children compared
with adults, the negative impact of the pandemic on
children’s psychological well-being is evident and par-
ticularly pronounced [24, 36, 115, 116]. Children were
aware of the changes caused by the spread of the virus
and feared for their own health as well as the health
of their family members [116]. They experienced pro-
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longed uncertainty and social isolation due to school
closures and disruption of their usual routines, which
increased anxiety and depression and led to irritabili-
ty, emotional instability, mood and behavioral changes,
and sleep disturbances [36, 114-118]. A wide range of
symptoms, including anxiety, depression, stress, neu-
rocognitive disorders, and mood swings, was observed
in approximately 10% of children with long COVID-19
[119]. Studies of cognitive function suggest that SARS-
CoV-2 may induce septic encephalopathy and other im-
munological reactions [22, 120].

Prevalence of Long COVID. According to the WHO,
approximately 10-20% of individuals develop Long
COVID following acute SARS-CoV-2 infection [8, 121].
Recent studies indicate that Long COVID in children is a
real condition, similar to adults; however, its prevalence
in children varies considerably, ranging from 4% to 70%
[13-15, 32, 39, 121].

Systematic reviews by Zimmermann P et al. (2021)
and Lopez-Leon S et al. (2022) report a prevalence of
pediatric Long COVID at 25.24% [36, 122], with simi-
lar results (23.36%) reported by Zheng YB et al. (2023)
[37]. An important factor influencing prevalence is the
duration of follow-up, as the frequency of Long COVID
decreases over time. According to Buonsenso D et al.
(2021, 2022), 50% of children experienced symptoms
lasting more than 60 days [30, 31]. At 3-6 months of fol-
low-up, prevalence was 26.4%; at 6-12 months, 20.6%;
and at more than 12 months, 14.9% [2]. In a study by
Morello R et al. (2022), among children with symptom-
atic or asymptomatic infection, Long COVID was diag-
nosed in 23% at 3 months, symptoms persisted in 50%
at 6 months, in 12.9% at 12 months, and in 5.1% at 18
months [61]. Borch L et al. (2022) reported that symp-
toms resolved in 54-75% of children within 1-5 months
[62].

At the same time, some studies have reported a sig-
nificantly lower prevalence of Long COVID in children. In
a national study in Denmark, symptoms persisted after
2 monthsin 12.8% of children aged 0-3 years, 4.4% aged
4-11 years, and 4.7% aged 12-14 years [40]. Rao S et al.
(2022) reported a prevalence of 3.7% in children, while
Radtke T et al. (2021) and Borch L et al. (2022) reported
prevalences of 0.8-2% [14, 62, 123]. Molteni et al. (2022)
recorded symptoms lasting more than 4 weeks in 4.4%
and more than 8 weeks in 1.8% of children [124, 125].
These differences are explained by the heterogeneity of
studies, including varying criteria for Long COVID, dif-
ferences in study design and observational conditions,
data collection methods, age distributions, comorbidi-
ties, and the use of therapies and vaccinations [8].

Factors influencing the development of Long COVID
in children. Risk factors for Long COVID in children in-
clude older age, female sex, severe acute COVID-19,
MIS-C, comorbidities, obesity, allergies, and other
chronic conditions [24, 56, 124-126]. Older age increas-
es the risk of prolonged symptoms, although data are
conflicting. In a study conducted in Norway, younger
children (1-5 years) experienced more prolonged symp-
toms than children aged 6-19 years [24]. At the same
time, Morello R et al. (2023) demonstrated that being
over 10 years old, having chronic diseases, and being
hospitalized during the acute phase increased the risk
of Long COVID by approximately 4-, 2-, and 3-fold, re-
spectively [127]. Each additional year beyond 10-12

years of age increases the risk by 8%, and older children
are three times more likely to develop the condition
[121].

The severity and duration of symptoms in the acute
phase also correlate with the development of Long
COVID [1, 2, 24]. Morello R et al. (2023) noted that per-
sistent symptoms are more common in children with
MIS-C [127]. Messiah SE et al. (2022) reported Long
COVID in 26.9% of children after MIS-C, compared with
15.3% in children without MIS-C [128]. However, Long
COVID can develop even after a mild or asymptomat-
ic course [121]. According to Say D et al. (2021), 8% of
asymptomatic children experienced Long COVID symp-
toms lasting more than 8 months [129]. Trapani G et al.
(2022) reported a prevalence of Long COVID of 46.5%
among symptomatic children and 11.5% among asymp-
tomatic children [41].

An ltalian study found a correlation between age
and sex: boys under 5 years of age were more vulnera-
ble, whereas girls over 12 years of age were more affect-
ed [130]. Female sex is considered a risk factor in both
children and adults [7, 24, 56], although some studies
reported no significant difference [41, 126, 129].

Comorbidities, including obesity, diabetes mellitus,
connective tissue diseases, bronchial asthma, and aller-
gic rhinitis, increase the likelihood of developing Long
COVID [121, 127].

Prognostic laboratory markers include elevated IL-6,
TNF-a, C-reactive protein, D-dimer, detection of SARS-
CoV-2 RNA in feces or intestinal mucosa, reactivation
of Epstein-Barr virus, and vitamin D deficiency, which
increases the risk of developing Long COVID by 2.2-fold
[121].

At the same time, a significant proportion of symp-
toms may result from the socio-psychological impact of
the pandemic, including fear of infection, isolation, and
restrictive measures, all of which contribute to chronic
stress [8, 131, 132].

Since the onset of the COVID-19 pandemic, several
SARS-CoV-2 variants have emerged. Among them are
the Alpha (B.1.1.7), Beta (B.1.351), Gamma (P1), Delta
(B.1.617.2), and Omicron (B.1.1.529) variants, which
have been classified as variants of concern (VoC) due to
differences in characteristics compared to the original
strain [8]. The Delta and Omicron variants were desig-
nated as VoC in May and November 2021, respectively.
The Delta variant was characterized by increased trans-
missibility and reduced vaccine effectiveness, driven by
critical mutations in the S protein that enhanced its af-
finity for the ACE2 receptor [133, 134]. Delta dominated
in the summer and fall of 2021 and caused more severe
COVID-19 compared to previous variants [135]. A signifi-
cant proportion of children developed Long COVID after
pneumonia caused by COVID-19 [136]. The Omicron
variant, which harbored more than 30 mutations in the
S protein [133, 134], was associated with a significantly
lower risk of Long COVID in children compared to Delta
(8.89% vs. 40.4%) [137]. Omicron is highly contagious,
resistant to neutralizing antibodies, rapidly became the
dominant strain, and caused the largest pandemic wave
[133, 134, 138], but is generally associated with less se-
vere disease, lower hospitalization and mortality rates,
and a reduced risk of Long COVID in children [139-141].

Since the severity of COVID-19 is a risk factor for de-
veloping Long COVID, it can be assumed that during the
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dominance of the Omicron variant, the prevalence of
Long COVID would decrease. A meta-analysis by Fernan-
dez-de-Las-Pefias et al. (2022) confirms this trend in
adults [142]. Data on COVID-19 severity in children and
the development of Long COVID reflect the patterns ob-
served in adults [143]. Butt AA et al. (2022) reported
that among 985 matched pairs of children infected with
Delta and Omicron, the likelihood of moderate or se-
vere/critical COVID-19 was significantly lower in those
infected with Omicron [144]. Jank M et al. (2023) ana-
lyzed hospitalizations and ICU admissions among chil-
dren in Germany during the pandemic and found that,
except for children under 5 years of age, the incidence
rate decreased to minimal levels during Omicron dom-
inance [145]. Similar findings have been reported by
other authors [127, 146]. Collectively, these data indi-
cate that the prevalence of pediatric Long COVID de-
pends on the specific SARS-CoV-2 variant [127].

The development of COVID-19 vaccines has signifi-
cantly altered the course of the pandemic, reducing the
number of new SARS-CoV-2 infections [147]. Despite
the clear impact of vaccines on COVID-19 outcomes,
their effect on the prevalence of Long COVID remains
insufficiently studied. In theory, vaccination can prevent
the development of Long COVID both before and after
infection or in the presence of an existing syndrome
[121]. With the introduction of vaccines, new viral vari-
ants quickly emerged worldwide, including Delta and
Omicron, which became dominant. These variants were
twice as transmissible and capable of causing severe
disease in unvaccinated individuals, as well as break-
through infections among the vaccinated, since no vac-
cine provides 100% protection [121, 148, 149].

Research by Byambasuren O et al. (2023) demon-
strated the protective effect of immunization against
Long COVID, which increases with the number of vac-
cine doses administered, thereby reducing the risk of
developing the syndrome [150, 151]. Some pediatric
studies also indicate that vaccination lowers the like-
lihood of Long COVID in older children and decreases
the risk of reinfection [121]. However, Morello R et al.
(2023) found no significant protective effect of vaccina-
tion against post-COVID syndrome [127]. Consequently,
the true impact of vaccination on Long COVID remains
unclear [152].

Here is a case from our own clinical observation of
a child.

Eduard K., born November 1, 2005, 16 years old,
from Volnovakha, Donetsk region, was treated in the
pediatric neurology department of the Mariupol Ter-
ritorial Medical Association “Health of Children and
Women” from January 14 to January 28, 2022, for post-
COVID syndrome (U09.9).

Medical history: unremarkable. Development con-
sistent with age. Vaccinated according to schedule with-
out complications. Did not receive preventive COVID-19
vaccination.

Complaints: severe general weakness; inability to
move independently or walk long distances; decreased
tolerance to physical activity; dyspnea and palpitations;
chest pain; visual darkening; fluctuations in blood pres-
sure (BP) with a tendency to increase; headache; pain in
the lower extremities; and myalgia.

History of present illness. The patient has been ill
since September 2021, following a SARS-CoV-2 infec-

tion and a psychotraumatic family situation (the entire
family was ill; grandmother and grandfather — exitus le-
talis). COVID-19 had a mild course with dry cough and
low-grade fever (T 37.2-37.42C). PCR test for COVID-19
was positive on September 29, 2021. The child’s con-
dition gradually worsened, with the emergence of the
complaints described above and reduced tolerance to
physical activity. During the last week, dyspnea devel-
oped and weakness intensified. From November 23 to
December 15, 2021, the patient was treated in the pe-
diatric department of the Volnovakha Central District
Hospital with the diagnoses of post-COVID syndrome
and postural orthostatic tachycardia syndrome. After
discharge, the condition deteriorated again within a few
days; the child underwent a course of treatment in the
day hospital without sufficient effect. For further exam-
ination and management, the child was referred to the
pediatric neurology department in Mariupol.

Objective examination data.

Neurological status. General condition is moder-
ate. Consciousness is intact. Blood pressure — 110/70
mmHg, heart rate — 98 bpm. Mood is depressed; the
patient answers questions clearly, is oriented, and at-
tentive to the overall condition. Palpebral fissures are
equal (D=S), pupils are equal (D=S) with a brisk light
reaction. Extraocular movements are unrestricted.
Face is symmetrical. Tongue is midline. Phonation and
swallowing are intact. Muscle tone in the extremities
is satisfactory. Barré test for upper and lower limbs is
negative. Tendon reflexes in the arms are brisk (D=S),
patellar reflexes are increased (D=S), Achilles reflexes
are brisk (D=S). Abdominal reflexes are present without
clear asymmetry. Pathological plantar signs are absent.
Romberg test is stable. Finger-to-nose test is performed
accurately. Stretch symptoms are negative. Meninge-
al signs are absent. Gait is protective, “shuffling,” with
crutch assistance; weight bearing is on the full foot; fa-
tigues quickly. During walking, the patient complains of
shortness of breath and palpitations.

Pediatric status. General condition is moderate.
Temperature — 37.29C, heart rate — 90 bpm, blood pres-
sure — 130/60 mm Hg, respiratory rate — 22/min. Oxy-
gen saturation (Sp0O,) on room air — 96%. The patient
assumes a passive position in bed; motor activity is lim-
ited. Skin is clean. No edema. Peripheral lymph nodes
are not enlarged. Musculoskeletal system is adequate-
ly developed. No pathological changes in joints were
detected. Nasal breathing is slow. Percussion over the
lungs reveals a resonant sound; auscultation demon-
strates vesicular breath sounds without rales. Heart
borders are within normal limits; auscultation is unre-
markable. On changing position from supine to sitting
and upon standing, the patient experiences shortness
of breath and palpitations. In the supine position: heart
rate — 90 bpm, blood pressure — 120/60 mm Hg; in the
upright position: heart rate — 140 bpm, blood pressure
— 130/70 mm Hg. Positional tachycardia was first doc-
umented by the primary care pediatrician in October
2021. Abdomen is soft and non-tender. Liver and spleen
are not enlarged.

Laboratory test results.

1. Complete blood count 17.01.2022: RBC—4.21 T/L,
Hb—143 g/L, CI-1.0, WBC—4.7 G/L, PLT — 285 G/L, ESR
— 6 mm/hour. Leukocyte formula: rods — 1%, segmented
neutrophils —61%, EOS — 1%, LYM — 29%, MON — 8%.
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2. Biochemical blood analysis: CK — 72.3 U/L (ref-
erence range 24-190 U/L), CK-MB — 7.0 U/L (reference
range 2-24 U/L; 25% of total CK activity); ASLO — 12.0
IU/mL (reference range <200 IU/mL), CRP — 4.6 mg/L
(reference range <5 mg/L).

3. Liver panel 17.01.2022: Total bilirubin — 12.76
umol/L (reference range <20.58 umol/L), direct — 0
umol/L, indirect — 12.76 umol/L; ALT — 33 U/L (refer-
ence range <45 U/L), AST — 17 U/L (reference range <60
U/L), GGT — 33.4 U/L (reference range 11-50 U/L); LDH
—90.7 U/L (reference range <250 U/L).

4. Renal panel 17.01.2022: Total protein — 64 g/L
(reference range 60-80 g/L), creatinine — 86 pmol/L
(reference range 44-107 umol/L), urea — 2.4 mmol/L
(reference range 1.7-8.2 mmol/L), electrolytes — K* 4.14
mmol/L, Na* 139 mmol/L, CI~ 101.1 mmol/L; glucose —
5.4 mmol/L (reference range 3.3-5.6 mmol/L).

5. Coagulogram 26.01.2022: Plasma recalcification
time — 240", prothrombin complex activity — 93% (ref-
erence range 85-100%), fibrinogen — 3.3 g/L (reference
range 2-4 g/L), fibrinogen B — negative; prothrombin
time — 14.4 s (reference range 13-19 s), INR — 1.10 (ref-
erence range 0.9-1.3), APTT — 31.8 s (reference range
28-36.5 s), D-dimer — <0.22 pg/mL (reference range
<0.25 pg/mL).

6. Thyroid hormones 17.01.2022: TSH — 2.77 ulu/
mL (reference range 0.4-4.0 plU/mL), Free T4 — 18.83
pmol/L (reference range 10.8-22.0 pmol/L), Free T3 —
4.0 pmol/L (reference range 3.1-6.8 pmol/L), ATPO — 4.0
IU/mL (reference range 0-34 IU/mL).

7. PCR test 17.01.2022: SARS-CoV-2 (COVID-19) —
oropharyngeal and nasopharyngeal swab; PCR test —
negative.

8. Blood analysis 20.01.2022: Acetylcholine recep-
tor antibodies, 1gG — 0.2 nmol/L (reference range <0.40
nmol/L — negative).

9. Urinalysis 17.01.2022: Yellow, clear; pH — neutral;
specific gravity — 1016; protein and glucose — not de-
tected; epithelial cells — 0-1 per field of view; leukocytes
— 4-5 per field of view.

10. Stool analysis for eggs/helminths, enterobiasis
swab 17.01.2022 - negative.

Additional examinations.

ECG (14.01.2022): Sinus rhythm. EOS in vertical posi-
tion. Early ventricular repolarization pattern. Tachycar-
dia.

Echocardiography (17.01.2022): HR — 78 bpm. Cardi-
ac chambers and origin of great vessels normal. Cardiac
chambers not dilated. Myocardium not hypertrophied.
Great vessels unremarkable. Valves normal. No septal
defects detected. Minimal mitral regurgitation, phys-
iological (without valvular insufficiency). Minimal pro-
lapse of the anterior mitral leaflet during systole up to
2.9 mm, without insufficiency. Myocardial contractility
satisfactory. Left ventricular systolic function satisfacto-
ry. LV EF — 69%. No pericardial effusion detected.

Chest X-ray (25.11.2021): Pulmonary field transpar-
ency normal. Pulmonary pattern unremarkable. Lung
fields unchanged. No focal shadows detected. Hilar
structures normal, not enlarged. Sinuses free. Heart un-
remarkable. CTI - 37%.

Ultrasound (19.01.2022): Echogenicity of liver and
spleen normal; no diffuse changes in the pancreas; Bil-
iary Dyskinesia.

Thyroid ultrasound (19.01.2022): No structural ab-
normalities detected.

Ultrasound of lower limb arteries and veins
(25.01.2022): No structural abnormalities detected.
Blood flow changes under stress were of a regulatory
nature. Thickening of the proximal segment of the tibial
nerve observed.

EEG (18.01.2022): Mild generalized changes in bio-
electrical brain activity manifested as slowing and disor-
ganization of background rhythms. No rhythm slowing
observed during hyperventilation. No specific paroxys-
mal complexes recorded.

EMG (19.01.2022): Examination of upper and lower
limbs revealed more pronounced signs of neuromuscu-
lar transmission impairment (possible Lambert-Eaton
variant?). Signs of pyramidal insufficiency observed in
lower limbs.

MR angiography of cerebral vessels (24.01.2022):
MR signs of uneven blood flow in the main cerebral ar-
teries and hypoplasia of the right vertebral artery.

MRI of the brain (24.01.2022): Conclusion: No MR
signs of focal or infiltrative lesions of the brain paren-
chyma, cerebellum, or brainstem at the time of exam-
ination. Retro-cerebellar cysts visualized bilaterally:
right —19 x 11 mm, left — 18 x 8 mm, lateral to the mid-
line.

MRI of the spinal cord: No pathology detected.

11. Consultations.

Ophthalmologist (17.01.2022): Fundus examination:
optic disc normal in color, margins clear, arteries nar-
rowed, retina without pathological foci.

Cardiorheumatologist (26.01.2022): Mitral valve
prolapse, grade | (134.1). Secondary cardiomyopathy
(142.8).

Psychiatrist (17.01.2022): Post-COVID syndrome.
Psychosomatic syndrome. Schizotypal disorder?.

Psychologist (17.01.2022): Psychological support
and psychotherapy recommended.

Neurosurgeon (26.01.2022): Retro-cerebellar cysts.
Neurosurgical intervention not required. Neurologist
follow-up recommended.

Course of the disease:

On 17.01.2022, following physical exertion, the child
was unable to move independently due to pronounced
weakness and used a wheelchair for several days.

On 19.01.2022, a Neostigmine test was performed
(0.05% Neostigmine solution, 1.0 mL subcutaneously).
At 30 and 40 minutes, the test was negative; no changes
were observed in motor function or ENMG data.

During hospitalization, fluctuations in blood pres-
sure were noted: 120/70, 135/80, 145/80, 150/85 mm
Hg, with pronounced tachycardia upon transition to a
vertical position.

Under treatment during the hospital stay, the child’s
condition improved: he began to stand independently
and move with the aid of a crutch, and episodes of dys-
pnea were alleviated.

Primary Diagnosis: Post-COVID syndrome (U09.9),
Disorders of the autonomic nervous system (G90.9),
Postural orthostatic tachycardia syndrome (POTS).

Comorbidities: Mitral valve prolapse, grade | (134.1);
Secondary cardiomyopathy (142.8); Retro-cerebellar
cysts (R90.9).

Treatment administered during hospitalization and
with recommendations for outpatient care: Mildro-
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nate, Mexidol, Yosen, Adaptol, Kratal, Armadin; Start
Omega, Cardonate, Actovegin, Tivortin, Nucleo CMP
Forte, Emoton, Enap under continuous blood pressure
monitoring; Aspirin Cardio under coagulation control;
massage; therapeutic physical training; individualized
psychocorrection.

Clinical Case Summary. This case illustrates the de-
velopment of Long COVID in a 16-year-old adolescent
following a mild course of COVID-19, characterized by
subfebrile temperature and dry cough, confirmed by
laboratory testing. The child’s condition worsened 4
weeks after disease onset, reaching maximum severity
4-5 months post-infection. The primary complaints in-
cluded profound general weakness, reduced tolerance
to physical activity, cardiac symptoms — POTS, chest
pain, dyspnea — musculoskeletal involvement with in-
ability to move independently, neuromuscular trans-
mission disturbances, and thickening of the tibial nerve.
Symptomatic treatment was provided. Full recovery to
baseline condition was achieved only after 1 year.

Diagnosis and treatment of Long COVID in children.
Currently, there are no established diagnostic criteria
or standardized treatment protocols for Long COVID in
children. No specific therapy exists beyond symptomatic
management [121]. Referral to specialized departments
is recommended for children with persistent COVID-19
symptoms or suspected Long COVID, particularly in the
presence of signs of severe complications, such as pro-
nounced hypoxia, significant lung involvement, chest
pain, or MIS-C.

There are no specific tests for diagnosing Long
COVID, and clinical signs and laboratory findings may be
nonspecific. Therefore, the identification of biomarkers
that can predict syndrome development, assist in diag-
nosis, and evaluate treatment efficacy is of high impor-
tance. Promising candidates include markers of system-
ic inflammation (acute-phase proteins, cytokines) and
biomarkers indicating SARS-CoV-2 persistence [153,
154].

Laboratory evaluation typically includes complete
blood count, kidney and liver function tests, thyroid
function parameters, C-reactive protein, ferritin, BNP,
and D-dimer. Most commonly, 4-5 weeks after the acute
phase, hemoglobin, leukocyte counts, and C-reactive
protein levels return to normal; however, some children
may exhibit persistently elevated inflammatory markers
(ferritin, fibrinogen, D-dimer) [50, 51, 121].

For orthostatic symptoms (palpitations or dizziness
upon standing), it is recommended to assess blood
pressure and heart rate in both the supine and standing
positions (test duration 3-10 minutes if POTS is suspect-
ed). If respiratory symptoms persist beyond 12 weeks,
chest radiography is indicated [11, 12].

Physiological and age-related characteristics of chil-
dren and adolescents can influence the manifestations
and consequences of COVID-19; therefore, diagnostic
criteria for Long COVID in children should be adapted
using COS (core outcome set) and COMS (core mea-
sures set). Specifically, COS defines what to measure
(which outcomes are important), while COMS defines
how to measure (which instruments or methodologies
are applied).

At an international Delphi online meeting involving
experts from 37 countries, scales for evaluating the con-

dition of children and adolescents after COVID-19 were
proposed and adopted:

e Multidimensional fatigue scale PedsQL;

e Gastrointestinal symptom scales PedsQL;

e Cognitive functioning scale PedsQL;

e EQ-5D for assessing physical functioning [5, 155].

However, many scales and questionnaires, predom-
inantly pediatric, were not considered: for cardiovascu-
lar assessment — Cardiac Module PedsQL, Malmo POTS
Score; for gastrointestinal symptoms in children — Stom-
ach and Digestion Scale; for neurocognitive function —
PROMIS Pediatric Cognitive Function, Memory, Thinking
and Communication Scale, Movement Scale, Muscles
and Joints, Pain Scales; fatigue questionnaires — Chalder
Fatigue Scale, PROMIS Pediatric Fatigue; physical activ-
ity assessment — PROMIS Physical Activity Question-
naire; impact on daily life — WHODAS 2.0 version for
children and adolescents [5, 155].

Conclusions.

1. Prevalence: SARS-CoV-2 can cause Long COVID
in children; however, the exact prevalence is difficult
to determine due to the complexity of diagnostic and
measurement criteria.

2. Most common clinical manifestations. Neurologi-
cal and psychological: fatigue, headache, emotional dis-
turbances, anxiety, depression, cognitive impairment,
sleep disorders. Cardiorespiratory: nasal congestion,
dyspnea, chest pain, tachycardia. Symptoms are non-
specific and vary with age and over time.

3. Risk factors: older age (>10 years), female sex, se-
vere COVID-19, MIS-C, and comorbidities.

4. Data variability: prevalence reported in different
studies ranges from 2-12% to 23-25%, depending on the
child’s age, study methodology, and follow-up duration.

5. Viral variants and vaccination: Omicron is associ-
ated with milder disease and a lower risk of Long COVID;
vaccination reduces the risk of severe disease and likely
lowers the development of Long COVID.

6. Impact of the pandemic: COVID-19, Long COVID,
and isolation can significantly impair daily functioning
and reduce quality of life in children.

7. Pathophysiology and treatment: the mechanisms
of Long COVID in children and adults are not yet fully
understood; no specific therapy exists, and treatment
is symptomatic.

8. Management recommendations: a pediatric eval-
uation is recommended 4 weeks after COVID-19 to
identify potential Long COVID.

Prospects for further research.

Considering that COVID-19 is a widespread disease
that continuously evolves due to viral mutations and
the emergence of new strains — capable of causing ill-
ness even in fully vaccinated individuals and posing a
serious threat to humanity —and is characterized by the
development of Long COVID, further in-depth studies
are planned to investigate the clinical and epidemio-
logical features of Long COVID in children, to optimize
the diagnostic algorithm, and to individualize treatment
approaches.
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NEAIATPUYHUIA LONG COVID: CYYACHI ACMEKTU, NATOTEHES3, K/TIHIKA,
AIATHOCTUKA, NIKYBAHHA (Ornaa NITEPATYPU TA B/IACHE CNOCTEPEXXEHHA)
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MocmkogioHuli cuHOpom € akmyanbHot npobaemoro cyvyacHoi nediampii. KniHiyHi cumnmomu Long COVID y
dimeli 2emepozeHHi, HecrieyugivyHi, MOXymeb 8iOpPi3HAMUCA 30 YACMOMOK Ma 8UPAXEHICMIO, 3aa1eXamu 8i0 8iKy
OumuHu. binswicms cUMNIMOMI8 3MeHWYMbCA 34acoM, 00HAK MOXYymb 36epicamuca yrpo0osx poKy i doswe, w0
30amHe cymmeso noz2ipuysamu rnoscakoeHHe hyHKUioOHY8aHHA ma AKicmbs ¥cummsa oumuHu. HalinowupeHiwumu
npoasamu Long COVID y dimeli € HegponoziyHi ma ncuxiampu4Hi cCUMNMoOmMU, KapoiopecrnipamopHi nopyuweHHA
ma cuMnMOoMU ypaXeHHsA W yHKOBO-KUWKO8020 mpakmy. [lposedeHo aHasi3 nimepamypHuUx OaHUX, MPUCBAYEeHUX
COVID-19 i Long COVID y dimel. B 02n1a0i po3anaHymo limosipHuli namozeHe3 Long COVID, KniHiyHi nposasu,
ocobnusocmi nepebizy 3axeoprosaHHA y Oimell, ioeo nowupeHicms, (hakmopu pu3uKy PO38UMKY Mpusasozo
COVID, snnus pi3HUx gipycHuUx sapiaHmis SARS-CoV-2 3 pi3Hot 8ipyneHmMHicmw 8HAcCAIO0K mymayil, numaHHA
diaeHOCMUKU ma niKy8aHHSA, 8rnau8 8aKUUHAUli, a makox pekomeHoauii ujo0o sedeHHs dimeli i3 Long COVID. Ha
Cb0200Hi 0ry6:1iKo8AHO MOOOUHOKI 0aHI U000 KiHiYHUX Hacniokie COVID-19y dimed, AKi nepeHecsau 6e3cumnmomHi
abo nezki hopmu iHheKyii, wo nidnazae nodanbwWomy sus4eHHH. Hamu HagedeHo 8sacHe KaiHiYHe cnocmepexeHHsA
nionimka 3 Long COVID. Po3wupeHHA 3HAHb 1po KAiHiKy, ocobausocmi nepebizy COVID y dimell, pakmopu pusuky
pO38UMKY MpPUBAsUX NepCUcCMyrYUX CUMITMOMIB, CIIPUSE MOKPAWEHHIO 0id2HOCMUKU 30X80PHOBAHHA MA MAKMUKU
8e0eHHA nauieHmis. Besnuke 3Ha4eHHA MA€E MOWYK MApPKepis, AKi MOXYymb Mpo2HO3y8amu pPO38UMOK CUHOPOMY,

dorniomazamu 8 diazHocmuyi ma oyiHr8amu eghekmusHicme meparii.
Karuoei cnoea: mpusanuli COVID-19, 0imu, KaiHiKa, epynu pu3uky, diazHocmuka.

3B’A30K nyb6niKauii 3 Nn1aHOBMMMU HayKOBO-J0CNIg-
HUMU poboTamu.

PoboTa € ¢parmeHTOM HayKoBO-AOCNIAHOI poboTH
«Po3pobka mynbTMMOAANbHOI CUCTEMM BiZHOBNIOBAb-
HOi Tepanii i MeAMKo-NcUXxoNorivyHOI peabiniTauii xsopux,
wo nepeHecnm COVID-19, Ha niacTasi BUBYEHHA NPOBIA-
HUX MATOTEHETUYHUX MEXAHi3MiB», HOMEpP AeprKaBHOI
peectpauii 0121U114707.

Bcryn.

CBiT NnepeXkmnB Hag3BUYAMHO CKIA4HUI Nepiod, Konu
COVID-19 cTaB TArapem, AKUI Bakko 6yno nogonatu.
36yaHuUK KopoHasipycHoi iHdeKuii SARS-CoV-2 cnpuun-
HMB 3HAYHEe 3POCTaHHA 3aXBOPKOBAHOCTI Ta CMEPTHOCTI
B YCbOMY CBITi. Y YacTuHM iHdikoBaHWUxX nepebir COVID-
19 € nerknm abo HaBiTb He3CMMNTOMHUM. BoaHouac y
NMeBHWUX BUMAZKaAX iHPEKLA MOXKe Npu3BOAUTU A0 Au-
XaNbHOI HeAOCTaTHOCTI, TPUBANUX YpParKeHb NereHb i
cepus, nopyleHb 3 60Ky HEPBOBOI CMCTEMU, HUPKOBOT
AuchyHKUIT YmM HaBiTb cmeprTi [1, 2, 3].

3a3BMyuall BinbLWICTb NALEHTIB OAY)KYE NPOTArOM
3-4 TUXKHIB MiCNA 3apaKeHHA, OAHAK Y YaCTUHN XBOPUX
nicns NepBUHHOT KOpOHaBipycHoi iHdeKLUii 36epiratoTbea
CTiliKi NposBK, AKI TpMBatOTb NOHaA, 4 TUXKHI abo HaBiTb
6inblue 3 micAuis Big noYaTKy KNiHIYHKMX cumnTomiB. Kni-
HiYHA KapTWHa TaKMX CTaHIB € HaA3BMYAMHO Pi3HOMaAHIT-
HOIO — BiZ, BTOMJ/IIOBAHOCTi A0 TPUBaAnx Gibpo3HMx 3miH
y NlereHAx, HeBPOJIOMYHMUX Ta KOTHITUBHUX MOPYLUEHb.
Lle ABMLLEe OTPMMANO KifibKa BM3HAYeHb: MOCTFOCTPUI
COVID-19-cMHApOM, NOCTrOCTPUMA CUHAPOM HACNiAKiB
COVID-19 (PASC — post-acute sequelae of SARS-CoV-2
infection), nocTKkoBigHWI cTaH Ta, HalyacTiwe, TpWBa-
nnin COVID (Long COVID) [1, 2, 4]. Y aite# icHytoTb ABa
[0BroTpmBai Hacnigku iHdekuii SARS-CoV-2, wo BUKAK-
KaloTb HalbiNblle 3aHEMNOKOEHHA: MY/NbTUCUCTEMHUM
3anasnbHUi cuHapom y aiten (MIS-C) Ta NoCTKOBIAHWM
cuHapom (Long COVID) [3]. Y BepecHi 2020 poKy NocTKo-

BifHWI cTaH Byno BHeceHo go MKX-10 nig kogom U09.9
[5].

Meplie NoBiAOMIEHHSA NPO cepito 3 N'ATK AiTel i3 pis-
HOMAHITHUMMU, TPUBANUMM 11 HecneundiYHUMKU CUMMTO-
Mamu nicns nepeHeceHoro COVID-19 6yno onpunatogHe-
Ho y nnctonagi 2020 poKy. Yci 4itm nepeHecnn roctpumn
nepiog, iHpeKuji nerko, npoTe 36epirannca NepcucTytodi
CMMMNTOMM NpOTArom 6-8 micAuis, B O4HIET ANTUHM Byan
CYNyTHi 3aXBOPIOBAHHA Ta eni3o, NepumioKapauTy nicns
BCTaHOB/IeHHsA giarHo3y COVID-19 [6].

Merta gocnigeHHs.

MpoaHanizyBaTM CcyyacHWI cTaH npobnemu Kni-
HiKo-enigemionoriyHux ocobnmsocten Long COVID vy
aiten.

O6’eKT i meTOoAU AOCNIAXKEHHA.

HaBegeHo aHani3 aaHux, aki crocytotbea Long COVID
y Aiteld, onybnikoBaHMX Yy BiAKPUTOMY OPYKY, Ha odi-
LiHMX calTax MeAguYyHUX BUAAHb, WO PeLeH3YyHTbCs.
TaKOK HaBeAEHO KANiHIYHEe BNacHe crocTeperkeHHA Long
COVID y nigniTKa.

OcHOBHa YacTuHa.

BusHaueHHA. Cumntomatuka Long COVID BiasHa-
YaETbCA TEeTEPOreHHICTIO AK 3a KAIHIYHMMKM NpoABamMu,
TaK i 32 TepmiHammM 3aroCTpeHHA Ta BigHOBAEHHA. Bu-
3HayeHHs Long COVID 6yno cdopmysibOBaHO Ha OCHOBI
KoHceHcycy Delphi: «[MocTKoBigHMI cTaH BUHMKAE Yy OCib
3 niaTBepAeHot abo HeniaTBepAKeHow iHbeKLie
SARS-CoV-2 3a HasiBHOCTi OAHOTO UM KiIbKOX i3UUYHMX
CMMMTOMIB, LLLO 36epiratoTbCa LWOHalMMeHLWwe 12 TUNKHIB
(4yepes 3 micaui Big NnoyaTKy 3aXBOPIOBAHHSA) Nicns nep-
BMHHOTO iH}iKYBaHHA, TPMBAOTb HE MEHLU HiX 2 micau,i
Ta He MOXYTb OyTM MOACHEHI iHWOM AiarHOCTOBaHOM
npuymHoto. Lli cumntomm BNAMBalOTb Ha NOBCAKAEHHE
byHKLiOHYBaHHA, MOXyYTb 36epiratnca abo BMHMKATK
nicna COVID-19, a TakoXK MaTu XBMNenogibHuii nepebir
4n peumamnByBaTu 3 Yacom» [5, 7].
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PucyHoK 1 — OcHOBHi naToreHeTUYHi wasxm SARS-CoV-2.

BcecBiTHA opraHisauis oxopoHu 3z0pos’s (BOO3)
Bu3Hayae Long COVID sk cTaH, 32 AKOro CMMNTOMM 3’AB-
NAOTLCA Yepes TpM Mmicaui nicna noyaTky rocTpoi ¢pasm
COVID-19, Tp1BatoThb LWOHaMMeHLe ABa MiCsALLi Ta He MO-
XyTb B6YTM NOsiCHeHi iHWKM giarHosom [8]. HauioHanb-
Hi iHcTUTYTM 3g0poB’a CLUA (NIH) BigHocaTb ao Long
COVID yci cumntomu, wo 36epiratotbcs abo BUMHMKAOTb
He paHille HiXK Yepes YoTMpPU TUXKHI nicna iHdekuii SARS-
CoV-2 [9, 10]. HauioHanbHUI IHCTUTYT OXOPOHWU 340-
pOB’A Ta BAOCKOHANEHHA MeAMYHOT gonomorn Beaunkoi
BpuTanii (NICE) po3pi3Hsie cTaH, AKMI PO3BUBAETLCA Y
NPOMIXKKY Bif 4 A0 12 TUXHIB nicna iHdeKwii (nocTrocTpa
CTagis), Ta CMMNTOMM, WO TPMBAOTb NOHaA 12 TUMKHIB
(noctkoBigHUit cuHagpom) [9, 11]. TepmiH Long COVID
OXOMJItOE AK noctrocTpuii COVID-19, Tak i NOCTKOBIAHWM
cuHapom [9, 11, 12].

MoHaga 200 cMMNTOMIB, LLLO OXOMJIIOIOTbL Pi3Hi OpraHu
Ta cuctemu, acouiioBaHi 3 Long COVID. HalinowwupeHi-
LWMMM € BTOMJIIOBAHICTb, 3arajibHe HE3Y)KaHHA, nopy-
LUEHHA HIOXY Ta CMaKy, 3aAMLUKa 1 KOTHITUBHI po3naau.
TaKoXX OnNMcaHO HEeBPONOriYHi, NCUXiaTpu4Hi, cepue-
BO-CYAMHHI, nereHesi, reMaTo/IOriYHi, raCTpOEeHTepPOoo-
riYyHi, HUPKOBI, EHAOKPUHHI, AEePMATONOrIYHI Ta onop-
HO-pyxoBi Hacnigkm [1-3, 8, 11, 12].

OpHaK KiNbKiCTb AOCAIAXKEHDb, MPUCBAYEHUX PO3BUT-
Ky Ta ocobnmsoctam Long COVID y aiteit, 3anunLLaeTbcA
0bMeKeHOo0, a EAUHI KpUTEPIl AiarHOCTUKM LbOTO CTaHy
y neaiaTpuyHi nonynaauii sigcytHi [1-3, 13-15]. Y 6inb-
WoCTi pobiT BMKOPUCTOBYBanM KpuTepii, po3pobneHi
ONA AOPOCAMX, WO YCKNagHIoe BuaBneHHa Long COVID y
aitei. baraTo acnekriB gutayoro Long COVID goci 3anum-
LWAlTbCA HeAOCTaTHbO BMBYEHMMM, 30KpPEMa peasbHa
NOLUMPEHICTb Ta YNHHUKM, AKi Ha Hei BNANBatoThb. Jlnwe
Matoum YiTKe yaBAEHHA MPO Te, CKiIbKK AiTel cTpaxaae
Ha Long COVID i aki ¢paKkTopm BM3HAYalOTb pPiBEHb MOrO

NOLMPEHOCTI, MOXHa po3pobnatn edeKTUBHI cTpaterii
npodinakTMKM Ta NikyBaHHA [8].

MartoreHes. [laTtoreHe3 KOpPOHABIPYCHOI
COVID-19 npeactaBaeHo Ha PUCYHKY 1 [16].

ICHYe KinbKa MexaHi3miB, WO BW3HA4alOTb NaTo-
reHHictb SARS-CoV-2. T[licnA NPOHWUKHEHHA Y KAITU-
Hy rocrnogapa PHK Bipycy akTuBye iMmyHHy Bignosigb
yepes peLenTopu po3nisHaBaHHA mnaTepHis (PAMPs
— pathogen-associated molecular patterns), wo npu-
3BOAMTb A0 BUBIIbHEHHA MPO3anasbHUX LIMTOKIHIB Ta
3anporpamoBaHoi 3armbeni KAiTuH, BiAoMoi fK niponTos
[17]. 3arnMbni KNITUHU BUKMAAIOTb Y CYAUHHE PYC/0 MO-
NeRynu, nos’asaHi 3 ywkogxeHHam (DAMPs — damage-
associated molecular patterns), siki 3any4atoTb mirpytodi
KNITUHW IMYHHOI cMcTeEMU — Makpodarn, MOHOUMTM Ta
T-kniTvHM [18]. Lii npouecy MoXyTb CNPUYUHUTU «LU-
TOKIHOBUI LUTOPM» — HEKOHTPOJIbOBAHWUIN BUKWUA, NPO-
3anafbHUX LMTOKIHIB, TaKMX K iHTepaelKiHK (IL) — IL-2,
IL-7, IL-10, rpaHynouMTapHUIA KOJIOHIECTUMY/TIOOYMIA
dakTop (G-CSF), daktop Hekposy nyxauH-a (TNF-a)
Ta MakpodaranbHui 3ananbHuit 6inok la (MIPla =
macrophage inflammatory protein 1a) [18]. Mepeabaya-
€TbCA, WO TPMBaa Ta NOCTIMHA aKTUBALLA TYYHUX KNITUH
MOKe /ieXkaTn B OCHOBi [OBroTPUBAJION0 3anasbHOro
CTaHy y naujieHTiB i3 Long COVID, ocKinbku 6arato cumn-
TOMiB 36iratoTbcA 3 NPOABAMM CUHAPOMY aKTUBALLT Tyy-
HUX KniTnH (MCAS) [19].

OuncbanaHc MiXK Npo- Ta aHTUMKOAryNAHTHUMU baK-
Topamu nig, yac iHdekKuii SARS-CoV-2 Bignosigae 3a ri-
MOKCUMYHE YLUKOAMKEHHS TKAaHWH y 6araTbox opraHax.
SARS-CoV-2 nNpUrHidye 3axmcHy A0 aHrioTeH3uH-ne-
petBoptotoyoro pepmenty-2 (ACE2 — angiotensin-
converting enzyme-2) Ha eHAOTeNiaNbHUX KAiTUHaxX [9,
20-23]. Bipyc 38’Aa3yeTbca 3 peuentopom ACE2, npurHi-
YyOUM MOro aHTMKOAryNAHTHY Ta aHTMATepPOCK/Iepo-

iHpekuji
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TUYHY Ait0, WO NPU3BOAUTL A0 CYAUHHUX YLIKOAMKEHb.
Micna NPOHWMKHEHHA Y KAITUHY BipyC penfikyeTbcA, a
moro PHK posnisHaeTbca PAMP-peLenTopamm, Takumm
AK ToAn-nogibHi peuentopu (TLR — toll-like receptor)
[17, 18]. AkTmBauia TLR cnpuymMHAe BUKMA npo3anasb-
HUX LMTOKIHIB, LLLO 3aNyCKa€E Kackaz, NoAin, AKWIN Npu3Bo-
OUTb 0 3armbeni KnituH (nipontosy). KnitMHHI 3anmw-
KM Ta UMTOKIHM B KPOBOTOKY aKTUBYIOTb BPOAMKEHUI Ta
afanTUBHUIA IMYHITET, migTpymytoun 3ananeHHa [18].
Baknumeo, wo SARS-CoV-2 moxke 3B’a3yBaTucsA 3 bilkamun
KNiTUH, BigmiHHMMM Big ACE2, LLLO NOSICHIOE MOXK/NBICTb
3aparkeHHsA KAiTWH, AKi He ekcnpecytoTb ACE2 [24-26].

@PyHKUiA T- Ta B-KAITUH Ma€e BUpillanbHe 3HAYEHHSA Y
60poTbbi 3 iHpeKuieto SARS-CoV-2. Y naLieHTIB i3 TAXK-
KMM nepebirom 3axBOptoBaHHA BUABAAIOTb HU3bKI PiBHI
iHTepdepoHy-y (IFN-y) Ta nigBuweHi piBHI Mapkepis
BUCHAXKeHHA T-KNiTuH. MNpoayKuia aHTUTIA B-KniTMHamm
MOKe CMoBiIbHUTK iHdeKUio, 3anobiratoum B3aemogii
S-6inka 3 ACE2 abo 3B’si3ytoumch i3 BipyCHMM Kancu-
oom [9, 18, 21]. MpoTe KOMMNIEKC «aHTUTINO—Bipyc»
TAKOX MOMKe CNPUATU NPOHUKHEHHIO Ta penikauii Bipy-
Cy BcepeauHi daroumTapHMxX KNITUH — Le HeAoCTaTHbO
BUBYEHUI BiONOriYHUI MexaHi3m, BiJOMUN AK aHTUTI-
No-3anexHe nigcuneHHs iHdekuii (antibody-dependent
enhancement, ADE) [27]. Lli monekrynsapHi cTpaTerii, sKi
BMKOPUCTOBYE BipyC Mif 4ac roctpoi iHdeKuii, NmoBip-
HO, YaCTKOBO BiAMOBIAAlOTb 33 MOAANbWWIA PO3BUTOK
cuHapomy gosroro COVID. Hanpuknag, Daher A, et al.
(2020), Sante GD, et al. (2021) BusaBuan NigBULLEHI PiBHI
IL-6 Ta IL-1 y gitei i3 Long COVID y nopiBHAHHI 3 TUMK,
XTO MOBHICTIO 0Ay*KaB Micaa rocTpoi iHbeKuii, Wwo csia-
YUTb NPO NEPCUCTyLOYe 3ananeHHA. BoHW TaKkoX 3a3Ha-
YaloTb aKTUBaL,io B-KkniTuH [28, 29].

[HWKMM YMHHWMKOM, LLO MOXKe MoAcHoBaTM 36epe-
YKEHHS CMMNTOMIB Nic/A rocTpoi iHOeKLUil, € yLWKoaKeH-
HA TKAHWH Ta OPraHiB.

® YpayKeHHs HIOXOBOTO eniTenito Ta Bil4acTuX KNiTUH
BEPXHIX ANXaNbHUX LWAAXIB NPU3BOAMUTL A0 MOPYLUEHHA
HIOXYy — aHOCMIi Ta Mmapocmii, AKi MoXyTb 36epiraTuca
NPOTATOM KiIbKOX TU}KHIB 40 NOBHOI pereHepaLiii HIOX0-
BOi C/IN30BOT 060/10HKM [23].

e Y 0pOCANX NALLIEHTIB MOXKe crnocTepiraTtmca npo-
nidepatnBHmii ¢ibpo3 sereHb, onocepeaKoBaHWUM 3a-
nasibHUMM UMTOKIHamMK, 30Kkpema IL-6, WO aKTUBYE
¢dibpobnacTu. Y gitelt noAibHi npoLecn NoKu Wwo He nig-
TBEpAKEHi [29].

e SARS-CoV-2 34aTHUI NPOHMKATM A0 LEHTPasbHOI
HepBoBoi cuctemun (LHC) yepes remaToreHHuUN LWax
abo peTporpagHo B340BX HEPBOBUX BOSIOKOH, CNPUYN-
HAKOUYM Helpo3ananeHHs Ta HeBPOOriyHi nposeu [3].

® VIWWKOAKEHHA BiPYCOM LUYHKOBO-KMLLKOBOIO TPaK-
TY MOKe 3yMOBJ/IOBaTM AECKBaMaLLit0 eHTepPOLUTIB, Ha-
6pAK i AnnaTtauio TOHKOI KUWKK. Mig BnavBom Bipycy
TaKOX Bif0OyBalOTbCA 3HAYHI 3MiHWM KMLLIKOBOTO MiKpobi-
omy [23].

Ane mexaHizmun po3BUTKY Tpusanoro COVID y aitei
i OOPOCANX 3a/ULWAIOTLCA HEeZOCTaTHbO 3’ACOBAHUMMU.
BaknAuBy posb BigirpatoTb YWKOAMKEHHA OpraHis B ro-
cTpy ¢asy iHdeKLii, BipycHa nepcucTeHLuis Ta TpuBane
XPOHiYHE 3ananeHHA, NOPYLWEHHA IMYHHOI perynauii Ta
nedeKTHi imyHHI BiAnoBiAj, aucbanaHc UUTOKIHIB, rop-
MOHa/IbHa Ta MeTabosiuHa Aucperynauia, peakTueauin
NIAaTeHTHUX BipYyCiB, ayTOIMyHHi npouecy 1 ANCHYHKLIA
BereTaTMBHOI HEPBOBOI cucTemu [24].

Kninika. Cumntomum Long COVID MOXKyTb BUHMKATK
i30/1b0BaHO ab0 B NOEAHAHHI, BYTY TUMYACOBUMM UK pe-
LMAMBYIOUMMM, 3MiHIOBATMCA 3 Yacom abo 3anumwaTtuca
NOCTIMHUMM, WO NiAKPECNIOE reTEePOreHHICTb KAiHIYHOT
KapTuHuM Long COVID sk y Jopocaux, Tak i y aitei [3, 8,
11, 12]. XBunenopgibHuit xapaktep nepebiry Long COVID
Bif3HaYaBcA malixke y NonoBuHK aiten (49%). Y usepTi
(25%) piteit cumntomm Long COVID 36epirannca nocTii-
Ho. Kpim Toro, 19% manu Tpusanui nepiog 6aarononyy-
ys, nicns AKoro cumnTomu 3’asnsnuncs sHosy [30, 31].

HaasHicTb nepcuctytoumnx cumntomis Long COVID y
aiten (Big 22% no 43%) onvcaHa 6araTbma foCNiAHUKa-
mu [15, 32-35].

Y ctatTi Lopez-Leon S, et al. (2022) nogaHo getanb-
He Ta Cy4yacHe y3aranbHeHHA gaHux wozno Long COVID y
aiten. Y pocnigxeHHi, wo oxonuno 80 070 aiten, aBTo-
pu BCTaHOBMAK, WO cumntomu Long COVID 36epiranuca
y 25,24% piten, aki nepeHecnun roctpy iHdekuito SARS-
CoV-2, a cepep rocnitanizoBaHMx MNOLWMPEHiCTb Long
COVID ctaHoBMna 29,19%. Y uiit poboTi npeactasneHo
noHag 50 cumntomis Tpmsanoro COVID y agiten (puc. 2)
[36].

Hali6inbw nowmpeHnmmn cumntomamm Long COVID y
aitei bynu:

® eMOLiNHI NopyLeHHA (CMYTOK, HanpyXeHicTb, ae-
npecis, Tpusora) — 16,50%,

® BTOMJ/IIOBAHICTb — 9,66%,

® NOPYLEHHSA CHY (6€3COHHSA, rinepCOMHIs, 3HUKEH-
Hs AKOCTI CHY) — 8,42%,

® r0/IOBHUI 6inb — 7,84%,

e pecnipaTopHi cumntomun — 7,62%,

® BUAiIEHHA MOKPOTUHHA abo 3aKkNageHicTb Hoca —
7,53%,

® KOTHITUBHI NOPYLIEHHA (3HMMEHHS KOHUEHTpaLi,
TPYAHOLL HABYAHHA, CNAYTAHICTb CBIAOMOCTI, NoripLeH-
HA nam’sTi) — 6,27%,

® 3HUXKEHHA aneTuTy — 6,07%,

® HernepeHOCUMICTb Gi3UYHOrO HaBaHTaXKEHHA —
5,73%,

® MOpYLUEHHs HioXy (rinocmisa, aHocmis, rinepocmin)
—-5,60%,

® yCi iHWIi CMMNTOMM ManN NOLUMPEHICTb MEHLU HiXK
5,0%.

Y 6araTbox AiTei Big3Hayanu KAiHiYHI NpoABM, WO
OXOMNOBANN Pi3Hi opraHu Ta cuctemu. MpoTe HabinbLu
nowuvpeHummn npoasamu Long COVID y agitelt 6ynn He-
BPOAOFiYHI Ta NCUXIATPUYHI CUMNTOMM, @ TAKOXK Kapai-
opecnipaTopHi nopyuweHHs [8, 36, 37, 38]. LUkonapi i
NiANITKX YacTille Manu KOTHITUBHI Ta HEBPOOTIYHI po3-
naam (15-37%), Togi AK y AiTei MonoAworo Biky nepesa-
YKaM yparkeHHn BepPXHiX guxanbHux waaxis (11-29%) [8,
39, 40]. CumnTomm Long COVID moXKyTb Biapi3HATUCSA 3a
YACTOTOMO TA BUPAMKEHICTHO, WO NIAKPECNIOE IXHIO MiHAN-
BicTb [36]. BiNbLUICTb CUMNTOMIB 3 YaCOM 3MEHLLYIOTLCA,
npoTe BiZOMO, WO AeAKi MOXKyYTb 36epiratucsa BNpogoBk
poky 1 posuwe [41-44]. Y KOropTHOMY AOCAIAMKEHHI
Ehm F, et al. (2024), ake oxonnoBano 59 339 gitent i
nianiTkie i3 nabopatopHo niatesepaxeHnum COVID-19,
3a3HayeHo, Wo 6am3bko 10% manu CTiiKi cMMNTOMM
Long COVID HaBiTb yepes 12 micauis [44]. Camporesi A,
et al. (2024) npunyckatoTb, WO Yy AiTe moxe popmyBa-
TUCA XpoHiyHa ¢opma COVID-19, ogHaK AOBroCTPOKOBI
HaCNiAKM Ta IXHi NPeanKTopKn AOCNIAKEHI HEAOCTAaTHbO
[42].
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Long-COVID in children and adolescents

Neuropsychiatric (%)

© Mood (sad, tense, angry,
anxiety, depression)

o Fatigue

© Sleep disorder (insomnia,
hypersomnia, poor sleep quality)

© Headache

o Cognition (6.27) (confusion, impaired
concentration, learning difficulties,
memory loss)

o Dizziness

© Meurological abnormalities
{pins and needles, tremor, numbness)

© Balance problems
Gastrointestinal (%)

© Abdominal pain (2.91
© Constipation (2.05

o Diarrhea
© Vomiting/nausea (1.53)

Spmach diturbancas
Dyichaia

Balance protienms

Urinasy sympoones
Seurclogical abnommalties
Hair loss

Changes In menstruation
Palpnations

Womiting/ nausea

Diarrhea

§

Musculoskeletal other

Fever

Oysphonia

Constipation

Waristionsin hesrt rate

Sorw throst

Chast tightness

Sonesdlion By narders

Abdlominad gain
fos i

Otagia
Anered tane

Cough
By woghs changes

II HIHHImuu....

Diziness
Chest pain
Hypertidrosis
Alvered smell
Exercise.
Losz of sppeetibe
Cognition

Orhomatic
Sputum nasl sogestan
e piratoey sy v
Headache
St i it

Fatigue

8.00 - 17.00%
4.00 - 7.99%

2.00 - 3.99 %
0.00 - 1.99%

25.24%

Cardiorespiratory (%)
o Respiratory symptoms
© Sputum/nasal congestion (7.53)
© Orthostatic intolerance (6.92)
o Exercise intolerance (5.73)
© Chest pain(4.62)
o Rhinorrhea
o Cough' 2.80
© Sore throat (2.47
O Chest tightness 2.45
© Variations in heart rate (2.29
o Palpitations(1.27)

Dermatologic/Teguments (%)
Hyperhidrosis
Dermatologic  2.61 (dry skin,
itchy skin, rashes, hives)

Hair loss

Others (%)

o Loss of appetite

o Altered smell (phantom smell,
hyposmia, anosmia, hyperosmia)

© Body weight changes 3.99

o Myalgia/arthralgia 3.76

o Altered taste 3.65

o Otalgia 3.41 (tinnitus, earache or vertigo)

o Ophtalmologic 2.00 (conjuntivitis, dry
eyes, problems seeing/blurred vision,
photophobia, pain)

o Swollen lymph nodes 2.58

© Dysphonia

o Fever (1.87)

© Musculoskeletal other (1:72)

o Changes in menstruation (1.27)

o Urinary symptoms

© Dysphagia

© Speech disturbances (0:44)

macd

o
¥
I
o

8 10

12 14 16

PucyHoK 2 — KniHiuHi nposasu Long COVID.

[OunxanbHa cuctema. Y gitei i nignitkis i3 Long COVID
HaMYacTiWwe CcrnocTepiratTbCA MEePCUCTYOUUI Kallenb,
BTOMJIFOBAHICTb i 3a4MLUKa nig, Yac ¢isMyHOro HaBaHTa-
YeHHA [24]. OCHOBHi peHTreHOoNoriYHi 3MiHM BKIOYatoTb
iHTepCcTULianbHI NOpyLWeHHA, NoAibHi 40 TUX, WO onuca-
Hi Npu iHWKX BipyCHMX NHEBMOHIax [45-49].

Leftin Dobkin SC, et al. (2021) Big3Haumnu, Wo Haw-
NoLwwnpeHiWnm BiaxmneHHAM byna HenepeHocUmicTb Oi-
3MYHOrO HAaBaHTA)KEHHA 33 Pe3y/bTaTaMM TeCTy Xoz4,bou.
CnipomeTpis Ta nnetnamorpadia y 6inbwocTi gitei 6ynu
HOpPManbHUMM, @ PEHTreHorpadia rpyaHoI KNiTkn — 6es
CYTTEBUX 3MiH [46]. YecbKe aocnigxKeHHa cepes nigniT-
KiB TAaKOXK NOKA3a/10 HMU3bKY YacTOTy QYHKL,iOHaNbHMX Ta
CTPYKTYPHMX NOPYLUEHb NEreHb 3a AaHMMM CNipomeTpii,
peHTreHorpadii Ta pisHa D-aumepy [47]. Y rocnitaniso-
BaHux ajiteit Esmaeilzadeh H, et al. (2022) 3adikcyBanm
acTMonogibHi cumntomun y 41% BMNAAKIB, LLO Y3rOAXKY-
€TbCSA 3 BiOMO POIO BipyCHUX iHDEKLiN Y PO3BUTKY
Ta 3arocTpeHHi actmu [35]. MoaibHi 06CTpyKTUBHI Nopy-
WeHHA bynun BMABAEHI 33 cnipomeTpieto Npu 36eperkeH-
Hi 3agumwKku nicna COVID-19, 3 no3nTMBHO BignoBiaAto
Ha 6pOoHXONITUKK [47]. Xo4Ya PEHTreHoNOoriYHi 3MiHM 3a-

3BMYAl MiHIManbHi, ynbTpassyk nereHb (LUS) yacTiwe
BUAB/SAE HEPEryNApHICTb NAeBPaNnbHOI NiHii, B-niHil,
OiNAHKK «b6inoro nereHHA» Ta cybnieBpanbHi KOHCONI-
pauii [50-54]. B iTanilicbkomy AochigKeHHi Taki 3miHK
3adiKCOBaAHO Yy YaCTUHU AiTeil: HeperynspHicTb naespu
— 27%, B-ninii — 10%, cybnnespanbHi KoHconigauii — 9%
[49], npu ubomy iX YacToTa 3MeHLUyBanacA 3 YacoMm.
Denina M, et al. (2020) nokasanu perpec apTedakTiB
LUS yepes 4 micayi nicna iHpekuy,ii [50, 51]. Ha sBiaminy
BiZ, mopocnux, KT nereHb y aitelt 3acTocoByeTbcA obme-
YKEHO Yepes NpoMeHeBe HaBaHTAXKEHHS, OAHaK NooAM-
HOKI [aHi L&@MOHCTPYHOTb MOMK/INBE YPAXKEHHA MIKPOCY-
OWH Ta eHaoTenito 3a AaHumm SPECT/KT (Single Photon
Emission Computed Tomography, noegHaHe 3 KT) [55].
Miller F, et al. (2022) nigTBepasytoTb, wo Long COVID
MOKe ypaxkaTu pi3Hi opraHu Ta cuctemu [56].
MopylweHHA HIOXY Ta CMaKy B rocTpilt i paHHi ¢asi
COVID-19 onucyeTbca NPUBAN3HO Y NOSIOBUHM NaLlieH-
TiB, O4HAK y pocnigxeHHAx Long COVID TaKoi BMCOKOI
YyacToTu He Big3HaveHo [57, 58]. Tak, Roge |, et al. (2021)
noBiAOM/ATL MPO aHOCMit0o abo aucressito auwe y
12,3% piten i3 Long COVID [39]. Lopez-Leon S, et al.
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(2022) dikcytoTb Ler cumnTom y 5,6% aitei, npu Lbomy
NopYLLEHHS HIOXY MeHLL CTilKi Ta KopoTKoTpuBai [36].

PuvHONOrYHI cMumnToMM 3a3BMYall PO3MNALAIOTL AK
npoaoBXKeHHA rocTpoi iHdeKuii SARS-CoV-2. Haltyacri-
We 3ycTpivatoTbCA 3aKMafeHICTb HOCA Ta puHopes, AKi
onucytotbea y 16,1% aitelt i3 nepcucTytouMMmmn cMmMnTo-
mamu [39]. TocTpuii cepeaHili OTUT TPaNAAETbCA Mig Yac
roctpoi iHdeKLuii, ane y nitepatypi woao Long COVID npo
BTpaTy ciyxy abo TpuBani Npossu OTUTY MOBISOMNEHD
Hemae [59]. BogHouac 6inb y Byci Ta 3anamopoyeHHsA
BiA3HavaoTb 61n3bKo 3% piten i3 Long COVID [36]. da-
pUHreanbHi cuMnTommM — 6iNb y ropAi, AuchoHia Ta guc-
daris — TakoX ONUCaHi, ane TPanAATLCA PIAKO, MeHLLe
HiXK Yy 2% Bunazakis [36, 39].

LLINYHKOBO-KULLKOBUI TPaKT. [aCTPOiHTECTMHANbHI
Ta neyviHKoBi npossu nig yac roctpoi ¢opmm COVID-19
LUMPOKO onucaHi B niTepatypi. Long COVID y aitelt ge-
MOHCTPYE NoAibHi Ao rocTpoi iHdeKLUil racTpoiHTecTu-
HanbHi cumntomu [8, 36, 60, 61]. Mpwn rocTpiit xBopobi
NMOLWMPEHICTb TaCTPOIHTECTMHANbHUX NPOABIB Yy AiTel
cTaHoBwWa 6an3bko 22% [36, 60]. Nig yac Long COVID
racTPOIHTECTUHA/IbHI CMMMNTOMW 3YCTPIYalOTbCA MEHL
HiXK y 5% piten i nigniTkie. HakuacTiwe cnoctepiratotbea:
6inb y xunBoTi (2,91%), 3anop (2,05%), XpoHiuHa aiapen
(1,68%), HynoTa/ 6ntoBaHHA (1,53%) Ta gucdaria (0,46%)
[60-63]. BuajineHHs Bipycy 3 Kafiom MosKe 36epiratucs
HaBiTb MicNA HeraTMBHMX pe3ynbTaTiB Ha3odapuHre-
anbHMX MaskiB [22, 63]. Tak, Natarajan A, et al. (2022)
Bussuam PHK SARS-CoV-2 y ¢eKaniax y 49,2% naujieH-
TiB NPOTArOM MEpPLUOro TUXKHA nicnAa giarHosy. Yepes 4
MmicaLi He cnocTepiranoca NocTiMHoro BuAaineHHa PHK 3
poTornoTku, npote 12,7% (8,5-18,4%) npoaoB:kyBanu
BMAINATYM BipyC i3 dekaniamu, a 3,8% (2,0-7,3%) — HaBiTb
yepes 7 micauis [64]. Zollner A, et al. (2022) nosigom-
naTb Npo ekcnpecito PHK SARS-CoV-2 y caunsosii 060-
NIOHU,j KMLLIEYHMKA HaBiTb Yyepe3 7 micAuis nicna nerkoi
dopmm COVID-19, wo nigTeepaKye posib nepcucteHLil
aHTUreHy y po3BUTKY noctroctpoi ¢asm [65]. 38’A30K
MiXK CKNaJ0M KULIKOBOI MiKpOBioTH, piBHAMM LIUTOKIHIB
i MapKepamu 3anasieHHA A03BOAE NPUNYCTUTK, LLO Mi-
KpobioTa Mmo¥e BNAMBATU Ha TAXKiCTb nepebiry COVID-
19 Ta cnpusaTK nepcucTeHuji cumnTtomis [61, 65-67].

AsTopu ctatTi Cooper S, et al. (2022) nosigomnsioTb
npo Tpusani nposasn COVID-19 i3 yparkeHHAM NeyviHKuW.
Y 300pOBMX HEMOBAAT MiCAA NepeHeceHHoi iHbeKLuii
COVID-19 po3BMHynacb roctpa neyiHKkoBa HeaocTaT-
HiCTb, fIKa Nporpecysana WBMAKO Ta noTpebyBana TpaH-
CnaHTaLii neyiHKkK. Y cTapluimnx aitei cnoctepirascs re-
naTuT i3 xonectasom [68].

CepueBo-CyauHHI nposasu. Y aiteit 3 Long COVID
YParkeHHA cepueBo-CyAMHHOT CUCTEMM TPANNAETLCA A0-
CUTb YacTo [8, 36]. HalnowmpeHiwi cMmnToMmn BKIOYa-
I0Tb OPTOCTAaTUYHY HEMEPEHOCUMICTb (6,9%), HenepeHo-
CUMICTb Pi3MYHOro HaBaHTaXKeHHsn (5,7%), 6inb y rpygax
(4,6%) Ta Bapiaujii YacTOTK cepLEBUX CKOpOUeHb (2,29%)
[36]. BaraTo 3 uMx NpoABiB 36iraldTbCA 3 CUMNTOMaMM
OMCaBTOHOMIT — NopyLeHHA PYHKLii BereTaTMBHOI Hep-
BOBOI CMCTEMM, LLO MOXEe BifirpaBaTu KJOYOBY pPO/b
Yy PO3BUTKY CepLeBO-CYAUHHUX CMMMNTOMIB npu Long
COVID [69, 70].

CUHOpPOM NOCTYPaNbHOI OPTOCTATUYHOI Taxikapaii
(POTS) xapaKTepu3yeTbCa CTiMKMM nigsulLeHHam YCC
>40 ya./xs npoTtarom nepuwux 10 X8 y BepTUKaAbHOMY
NnoJsioXeHHi 6e3 opTocTaTUYHOI rinoTeHsii, 3 Tpueani-
CTHO CMMNTOMIB 23 MICALIB, CUMNTOMU MOCUNIOKOTLCA

Yy BEPTMKAZIbHOMY MOJIOXKEHHI Ta 3MEHLUYIOTbCA NIEXKaUYU
[70, 71, 72]. POTS 3a3BMyYali NPOBOKYETLCA BipyCHUMM
iHbEeKLIAMKN, TMXOMAHKOI0, XipypriyHMMM BTPYYAHHAMM
abo TpaBmamu, npuyomy o 50% BunaaKis nepeayroTb
iHpekuii [73]. Bigomi Bunagkm POTS nicna COVID-19 y
[0pOC/MX Ta NiANITKIB, WO CYNPOBOAMKYIOTLCA 3aMmamo-
poyeHHAM, cepuebuTTam, BTOMOIO Ta 3arasbHoto cnab-
KicTio [71, 74-76].

Y popocnux i3 cepueBo-CYgUHHUMKU CUMMNTOMaMMU
Long COVID yacTto BMABAAAM 3MiHM Ha EKT (34%) — He-
cneumndiyHi 3miHM cermeHTa ST-T, NopyLIEHHA NpoBigHO-
CTi, apuTmii, Taxikapgia abo bpaguKkapaia [77], noaibHi
3MiHM 3adikcoBaHi TakoX y aiten [78]. HaBiTb y cnopTc-
MEHiIB i3 fierkoto abo 6escMmnTomHoto iHpeKujieto SARS-
CoV-2 yepes 2 micaui nicna xsopobu onmMcaHi BUNaaKku
MiOKapguTy 3 NigBULLEHUM PiIBHEM TPOMOHIiHY, 6inb y
rpyasx, a MPT cepus BMABNANO O3HAKU MIiOKapAUTY Yy
15% nauieHTiB [22].

FfemartonoriyHi NopyweHHA. Y A0POCAMX MaALEHTIB
3 Long COVID BMABNAAN reMaTONOrIYHI 3MiHM, O4HaK Y
AiTel Taki gaHi B nitepatypi BiacyTHi. TpomboemboniyHi
yCKnagHeHHa nicna roctporo COVID-19 y gopocamx 3y-
CTPivaoTbCA PiAKO —y MeHLe HiX 5% naujieHTis. Y gocni-
AxkeHHi B CLLA 6e3 Tpombonpodinaktnkm yepes 30 gHis
nicna roctpoi xsopobu 6ynu BusasneHi y 2,5% Bunaakis
Tpomb03iB, BKAOYHO 3 Tpomboembosieto nereHeBoi ap-
Tepii, BHYTPiLWHbOCEPLEBUM TPOMOOM, ilEMIYHUM iH-
CcynbTOM. CXOXKi MOKa3HMKM Big3HAYeHi B JOCAIAKEHHAX
y Benukiin bputanii. Y Benbrii yuepes 6 TUKHIB Big noyat-
Ky 3aXBOPIOBaHHA oUiHOBanu piseHb D-aumepy, 8% na-
LieHTiB oTpuManu Tpombonpodinaktuky [22].

MNMopylweHHA eHJO0KPUHHOI CUCTEMU. Y JOPOC/IMX Ta
aitelt i3 Long COVID onucaHi nopyLweHHA eHA0KPUHHOI
cuctemu. JlitepaTypHi AaHi ceig4aTb NPO MOXKAUBY NO-
pPa3Ky eHOOKPUHHOI cuctemn y nauienTis i3 COVID-19.
SARS-CoV-2 34aTHUI yparkaTu KNITUHU eHOOKPUHHOI
CUCTeMU, OCKIi/IbKK BiH B3aemogie 3 ocobansmum 6inkom
Ha NoBepxHi KNiTUH — peuentopom ACE2. MNatonoroaHa-
TOMIYHI JOCNIAKEHHA NOKa3aau, WO BipyC MOXKe NPOHMU-
KaTW NpPaKTUYHO B yCi €HAOKPWHHI 3271031, BKIOYHO 3
nigLWAyHKOBO 32103010, rinodiszom, wuTtonoaibHoto Ta
napawmTonogibHummn 3ano3amu, HagHUPKOBUMU 3as10-
3amM Ta Aedkamm [79]. AncdyHKuia moxke byTn TMMYa-
coBoto abo crilKkoto. MauieHTn 3 aiabeTom nepebyBatoTb
y rpyni nigsuweHoro pusnky po3suTtky SARS-CoV-2 iH-
dekuii. BoaHouac BipyCcHi iHPeKL,ii MOXKYTb CIYKUTU TPU-
repamu ayToiMyHHOro Mpouecy, AKWMI NPU3BOAUTL [0
KNiHIYHO MaHidecTHoro uykposoro giabety 1 Tuny, npu-
CKOPUTU KNiHIYHMI [ebtoT y Aitelt i3 rpynu pmsmnky [80,
81]. Y pocnigrKeHHsAX BUABNEHO, WO HaBiTb NpW Nerkii
dopmi COVID-19 y xBopux cnocrepiraBcs NigBULLEHUI
piBeHb rikemii HaTwe [82]. Yepes Kinbka micAuis nicaa
3HUKHEeHHA cumnTomiB COVID-19 y peAKkMx nauieHTiB
BMHMKAB AiabeTMYHUin Ketoaumpos 6e3 nonepesHboro
AjarHosy Lykposoro aiabety [22, 83].

Ha cborogHi BigoOMO, WO Y MaLiEHTIB, Y AKNX A0 3a-
xBoptoBaHHA COVID-19 He 6yn0 AjarHOCTOBaHO eHAo-
KPMHHOI NaTo/norii, ypaskeHHA wWuTonoAibHoi 3an03m
BipycoM 3a3BMYail PO3rALAETLCA AK TpUrep NoL0CTPO-
ro TMPeoiauTy, NATEHTHOro ayTOIMYHHOTO YpaXKeHHA
wmTonoAibHoi 3an03M, WO NPOABAAETLCA AeboTom
TMpeoignTy Xawmmoto abo xBopobu lpevisca [22, 84].
JocniaHnKu BBaXKatoTb, LLLO Bipyc 34aTHMI 6e3nocepes-
HbO iHOIKYBATU KNITUHU WMTONOAIBHOT 3a/103U. [HWKM
MeXaHi3MOM YLIKOAXKEHHS 331031 MOXKe ByTW HagmipHe
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BMPOO/IEHHA LIMTOKIHIB, LLLO 3aMNyCKaE pyMHIBHUI Nnpouec
i3 HE3BOPOTHUM YLIKOAMEHHAM TKaHWH. [MiasuweHuin
piBEHb NPO3ananbHMUX LIUTOKIHIB MOXe NpU3BOAUTU A0
NPUTHIYEeHHsA aKTUBHOCTI TMPEOTPONHOro ropmMoHy (TTT)
[85]. Y peakunx BunaaKax Big3Ha4yaeTbCA 3HUMKEHHA KOH-
LeHTpaL,ii BinbHOro TpuinoaTUpoHiHy (T3), AKke Kopentoe
3 niguwWweHHAM IL-6, npnM HopmanbHOMY abo NMOMipHO
3HUKEHOMY PiBHIi BiNbHOro TUPOKCUHY (T4) Ta Hopmanb-
HoMyY ab0 3HM»eHomy TTT. Lle sBuLLE HAa3MBAOTb KCUH-
OPOMOM HU3bKOTO T3», AKE KOPEJTIOE i3 TAXKKICTIO 3aXBO-
PIOBaHHA Ta MiABULLEHMMUW MapKepamu 3ananeHHa y
nauieHTis i3 COVID-19 [86]. B iTaniicbkoMy A0CANIAMKEHHI
cepep, xBopux Ha COVID-19 yactoTa TUPEOTOKCMKO3Y Ta
rinotupeosy ctaHoswuaa 20,2% Ta 5,2% signosigHo [87].
Brancatella A, et al. (2020) onvcanu BUNagoK nogocTpo-
ro TMPeoiguTy, NoB’A3aHoro 3 iHdpikyBaHHAM SARS-CoV-2
y AiBYUMHUM-NiANITKa 3 nerkoto ¢opmoto COVID-19 [88].

3rigHo 3 pgocnigxkeHHAm Hariyanto Tl, Kurniawan A
(2020) icHye B3aeM03B’A30K MiX 3aXBOPIHOBAHHAMM LU-
TonogibHoi 3an103M Ta TAXKKIcTIO COVID-19. ABTOpU MNO-
ACHIOIOTb Lle TUM, L0 FTOPMOHM LWMTONOAI6HOT 3an03u
Bi4irpatoTb BaXKMBY PO/b Y perynauii BpogKeHoro imy-
HiTeTy, | HaanMWwok abo aediunT TUPEOIgHMX FOPMOHIB,
O CMOCTEepiraeTbCA NpU NATONOTIAX 3a/103M, NMPU3BO-
OMTb [0 MOpYLWeHHA perynauii BpOAXKEeHOro imyHHOro
BiANOBIAI, AKMN € KntoyYoBMM y naToreHesi COVID-19,
OCKIi/ZIbKM CTaHOBUTb NepLUy /iHi0 3aXMCHOI CMCTEMU Op-
raHiamy npotu SARS-CoV-2 [89].

MowKoaKXeHHA HUPOK. HMPKK € opraHamu 3 BUCO-
KO BPA3/IMBICTIO NPU KOPOHaBIpyCHiN iHdeKLii: Bipyc
SARS-CoV-2 NpOHMKAE B KNITUHM OPraHiamy, BUKOPUCTO-
Bytoumn peuentop ACE2, AKMI1 eKCnpecyeTbca B HUPKAX
[90]. BHacnigok uboro BiabyBaeTbcA MOpPYLUIEHHA BOA-
HO-eNIeKTpoNiTHOro 6anaHcy, ocobaunso y aitert [91]. Ma-
TOreHe3 HUPKOBUX YparkeHb Yy AiTel AeTaNbHO ONUCAHNUI
Silva ACS, et al. (2021) sk B3aemogia SARS-CoV-2 i3 pe-
HiH-aHrioTeH3MH-aNbA0CTeEPOHOBOK cuctemoro (PAAC).
Kpim Toro, Bipyc MoXKe YNHUTU NPAMUIA LLUTONATUYHUIN
edeKT Ha HMpKK [92].

Y CLWA B gocnig)eHHs 6ynu BKAKOYEHi Aitn 3 ro-
ctpoto COVID-19 T1a 3 MyAbTUCUCTEMHMM 3anasibHUM
cuHApomom y aiten (MIS-C). locTpa HMPKOBa HeaoCTaT-
HicTb (THH) po3sBuHynaca y 8,2% aitei 3 roctpoto COVID-
19 tay 18,2% aiteit i3 MIS-C [93]. Tak camo Kari JA, et al.
(2021) 3asHauatoTh, Wwo MHH possuHynaca y 21% ajitei
i3 COVID-19, yactiwe npu MIS-C [94]. 3a iHWMMKN JaHK-
mu, yactoTta MHH y gitelt 3 KopoHasipycHoto iHbeKLjieto
cTaHoBuAa 1,8% [95]. TakMM YMHOM, MOKasHUKM THH y
AiTel pi3HATbCA Yy pi3HUX KpaiHax: y Beaukin bpuTaHii —
21%, y CayaiscbKint ApaBii —29% [94, 96], y CLUA — 44%.
Y negiatpuuHmx gocniaxeHHax yactoty N'HH ouiHoTb
Bia 1,3% po 44,0% [97].

B niTepaTypi € NOOAMHOKI NOBiAOM/IEHHA Mpo 3B'A-
30K COVID-19 3 HedppoTuuHMM cuHapomom (HC) y aitein.
OnwucaHo peumgms HC y 3-piyHoro xnonuuka 3 COVID-
19 [98], aebrot HC y 15-piyHOro xa0nua 3 No3UTUBHUM
Tectom Ha COVID-19 [99].

MoLwKoAKEHHA HUPOK HAMYaCTILIe CNOCTEPIraeTbCA B
roctpin ¢asi COVID-19, nepeBaxkHo y Buriaai N'HH, ska
3a3BMYall MOBHICTIO perpecye. MNpoTe 3HUMKEHA LWBKUA-
KicTb KnybouKoBoi ¢inbTpauii (LUK®D) moxe 36epiratuca
Y YaCTMHM NaLEHTIB HaBiTb Yepes 6 micauis [22].

PyxoBi cuHapomu. Long COVID y aitei yacto yparkae
pyxoBy cuctemy. BTOmMAtOBaHiICTb € O4HMUM i3 HaWNoLWwwK-
peHilnX NopyLleHb i cnocTepiraeTbca npubamsHo y 10%

xBopux Aitel [61]. TakoXK YacTo 3ycTpivatoTbCa apTpan-
rin Ta m’as3oBuit 6inb [24, 100]. Piawe MoXKyTb BUHUKa-
TWU 3aNaMOPOYEHHA Ta HaBiTb NOPYLUEHHA piBHOBarwu.
3a gaHMMK YncneHHUX gocnigxeHb, Long COVID moxke
0bMerKyBaTU y4yacTb AiTei i NigniTkiB y 3BUYANHIN aj-
AnbHOcTi [101-104]. 3axBOpPIOBAHHA MOXKE BMNANBATK Ha
BiZBiAyBaHHA WKonu [100], a NigniTKM YacTo HE MOXKYTb
niATPMMYBaTU NonepeaHid piBeHb CMOPTUBHUX 3aHATb
[61]. TakMii edeKT 3yMOBAEHUN HE AULLIE MOTOPHUMMU
nopylueHHsamm Long COVID, a 1 KOrHiTMBHMMMK npobie-
MamM, 30Kpema TPYAHOLLAMM 3 KOHLEHTpPALLiElo Ta HaB-
yaHHam [105].

HeBponoriuHi cumntomu. CTyniHb KAiHiyHOI Bapia-
6enbHOCTi HEBPONOTIYHMX MPOABIB Yy AiTel, NMOBIPHO,
3a/1IeKNUTb Bifg, TPMBAOYOro PO3BUTKY HEPBOBOI CUCTEMMU
Ta AndbepeHLiHOi eKcnpecii KNITMHHUX peuenTopis y
pi3Hi BikoBi nepiogm [8]. o 50% nauieHTiB BigYyBaAM
roNoBHUIM 6iNb Ta 3MiHWM NCUXIYHOTO CTaHy, HalvacTile y
38’A3Ky 3 MIS-C [24, 106, 107]. inwe 6a13bKo 5% manu
6iNbLL TAXKKI HEBPOJIOriYHI YCKNAAHEHHA, TaKi AK cyao-
MU, eHuedanit, AemieniHisytodi NopyLIeHHA Ta acenTuny-
HUW meHiHriT [108-111].

McuxonoriyHi acnektu. MaHgemia COVID-19 cytTe-
BO BMJ/IMHY/IA Ha MNCUXiYHE 340pOB’A AopoCaAuX i aiten
[8, 112-114]. He3Baxatoum Ha HWUXKYY 3aXBOPHOBAHICTb
i CMepTHICTb cepes AiTel NOPIBHAHO 3 AOPOCAUMM,
HeraTMBHMM BNMB MaHAEMii Ha MCUXONOrIYHUIA CTaH
AOiTel o4eBUAHWUN | BUpPaXKeHN 0cobanBO AcKpaBso [24,
36, 115, 116]. Ait1 ycBigomntoBann 3miHM, CNpUYnHe-
Hi MOWWpPEHHAM Bipycy, Ta BifA4YyBasun CTpax 3a BaacHe
340p0B’A i 340p0B’A YneHiB poauHu [116]. BoHu nepe-
6yBanu B CTaHi TpMBanOi HEBM3HAYEHOCTI, CTPaXKAanu
Big, i30nALiT Yepe3 3aKPUTTA LWKIN Ta NOPYLEHHA 3BMY-
HOro PO3NOPAZAKY, WO NiABMLLYBANO PiBEHb TPUBOXKHO-
CTi Ta Aenpecii, CNPUYMHANO APaTIBAMBICTb, EMOLiNHY
HecTabinbHiCTb, 3MiHWM HacTpoOl Ta MOBEAiHKWU, Nopy-
WeHHsA cHy [36, 114-118]. LLIMpOKKIA CNEeKTp CMMNTOMIB,
BK/ItOYAOYM TPUBOTY, AENPECitO, CTPEC, HEMPOKOTHITUBHI
NopyLUEeHHA Ta 3MiHM HacTpoto, cnocTepiraBcsa y 6m3b-
kKo 10% gitelt i3 TpuBanum nepebirom COVID-19 [119].
[ocnigrKeHHA KOrHITUBHUX PYHKLiN cBigyaTb, wo SARS-
CoV-2 moe CNpUYMHATU CenTUYHY eHuedanonarTito Ta
iHWi imyHonorivHi peakuii [22, 120].

MowwupeHictb Long COVID. 3a gaHumu BOO3, npu-
6nm3Ho y 10-20% oci6 nicna roctpoi iHpekuii SARS-
CoV-2 posBuBaeTbca Tpuaamn COVID [8, 121]. CyyacHi
[OCNiAX)eHHs nokasann, wo Long COVID y giTeli € pe-
aNIbHUM 3aXBOPIOBAHHAM, NoAibHO A0 gopocaux. MNpoTe
MOro MOWMPEHICTb Yy AiTel 3HaYHO Bapitoe — Big 4% Ao
70% [13-15, 32, 39, 121].

CuctemaTuuHi ornaan Zimmermann P, et al. (2021)
Ta Lopez-Leon S, et al. (2022) nosigomnatoTb nowmpe-
HicTb guTtayoro Long COVID Ha piBHi 25,24% [36, 122],
cXoxXi pesynbtaTtn (23,36%) oTpumanu Zheng YB, et al.
(2023) [37]. Baxknmeum ¢aKkTOpPOM € TPUBANICTb CMoO-
CTepexeHHA, nowupeHictb Long COVID 3meHLWyeTbCA
3 yacom. 3a gaHumm Buonsenso D, et al. (2021, 2022)
50% piteit manu cumntomm noHag, 60 gHis [30, 31]. Mpwu
crnocTepexkeHHi 3-6 micAuiB NOWMpPEHICTb CTaHOBMAA
26,4%, 6-12 micauiB — 20,6%, noHaa 12 micauis — 14,9%
[2]. Y pocnigxenHi Morello R, et al. (2022) cepepa ajitei
i3 cumnTomHol abo 6escumnToMHo iHdeKLie Long
COVID gjarHoctyBanny 23% yepes 3 micaui, y 50% cumn-
ToMu 36epiranncs yepes 6 micauis, y 12,9% — uepes 12
micauiB i y 5,1% — yepes 18 micauis [61]. Borch L, et al.
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(2022) noBigomnann NpPo 3HMKHEHHA cMMNTOMIB y 54-
75% piteit npotarom 1-5 micauis [62].

BogHouac pefAki AOCNIAMKEHHA MOKasasn 3HAYHO
HUXKYy nowmpeHicTb Long COVID y giten. Y HauioHanb-
HOMY AocnigxeHHi JaHii cumnTomm Yyepes 2 micsaui 36e-
piraanca y 12,8% giteit 0-3 pokis, 4,4% — 4-11 pokiB i
4,7% — 12-14 pokis [40]. Rao S, et al. (2022) nosigomu-
N, Wwo nowupeHicte Long COVID y aitent cknana 3,7%,
a Radtke T, et al. (2021) i Borch L, et al. (2022) — 0,8-
2% [14, 62, 123]. Molteni E, et al. (2022) 3adikcysanu
CMMNTOMW MOHaA 4 TUXKHI y 4,4% i noHag 8 TUXKHIB y
1,8% piteint [124, 125]. Pi3HMUA B AaHUX NOACHIOETHCA
reTeporeHHICTIO fOCNiIAKEHb: Pi3Hi KpuTepii Long COVID,
OM3alH | YMOBM CMOCTEPEKEHHA, MeToaM 360py AaHuX,
BiKOBa CTPYKTYpa, HasBHICTb CYnyTHIX 3aXBOPOBaHb Ta
3acToCcyBaHHA Tepanii h BakuuHaLii [8].

daKTopu, WO BN/IMBAOTb Ha po3BUTOK Long COVID
y Aiteir. [lo dakTopis pm3nKy po3sBuTKy Long COVID y
OiTeN BiAHOCATb CTaplUMIK BiK, KiHOYY CTaTb, TAXKKMUMI
nepebir roctporo COVID-19, MIS-C, HasBHicTb cynyT-
HiX 3aXBOPHOBAHb, OXMUPIHHA, aneprivyHi Ta iHWi XPOHiy-
Hi xBopobu [24, 56, 124-126]. CTapwuii BiK NiABMULLYE
PU3MK TPUBANUX CUMMTOMIB, NPOTE AaHi cynepeyiusi.
Y pocnigkeHHi B Hopserii mosnoguwi gitn (1-5 pokis)
Manu Binbll TpUBaNi CUMNTOMM, HiXK AiTM 6-19 pokis
[24]. BogHouac Morello R, et al. (2023) nokasanu, wo BiK
noHag, 10 pokiB, HaABHICTb XPOHIYHUX 3aXBOPIOBAHb Ta
rocniTanisauia nig vac roctpoi ¢pasu nigsuLLyBann pusmnK
Long COVID npubnusHoy 4, 2 i 3 pa3u BignosigHo [127].
KoskeH gopaTkoBuiA pik cTapwe 10-12 pokiB 36inbliye
pu13nK Ha 8%, a CTapLi A4iTK XBOPitOTb Y TPM Pa3n YacTi-
we [121].

TAXKKiICTb Ta TPUBANICTb CMMMNTOMIB Yy rocTpiit ¢dasi
TaKOX KopenttoTs i3 po3suTtkom Long COVID [1, 2, 24].
Morello R, et al. (2023) Big3Hayanu, Wwo CcTiliki cumnTo-
MW YacTilwe BMHUKatoTb y aitel i3 MIS-C [127]. Messiah
SE, et al. (2022) nosigomnanu npo Long COVID y 26,9%
aiten nicna MIS-C npotn 15,3% y giten 6e3 MIS-C [128].
Mpote Long COVID moxe po3BMBaTMCA HaBiTb Nicaa ner-
Koro abo 6escumntomHoro nepebiry [121]. 3a gaHumm
Say D, et al. (2021) y 8% acMuMnTOMHWX AiTei NposBu
Long COVID 36epiranuca noHag 8 micauis [129]. Trapani
G, et al. (2022) nosigomunau npo nowupeHictb Long
COVID 46,5% cepen, cumntomHmx i 11,5% cepep, 6e3-
CUMMNTOMHUX aiTtel [41].

ITanilicbke A[OCNIAMKEHHA BUABUIO B33AEMO3B’A30K
BiKy i cTaTi: o 5 poKiB 6inblW ypasnnsmumm 6ynam xnon-
4YmMKM, nicna 12 pokis — gisyata [130]. KiHoua cTaTb BBa-
YKA€ETbCA GAaKTOPOM PUBUKY iy AiTeNn, i y gopocaux [7, 24,
56], xoya geskKi gocnigKeHHA He Nokasanau pisHuui [41,
126, 129].

CynyTHi 3aXBOPIOBAHHA, 30KPEMA OXMPIHHA, LyKPO-
BUIA AiabeT, XxBopobKu cnosy4yHOi TKaHMHWU, BPOHXianbHa
acTMa, afIepriYHni pUHIT, NiABULLYIOTb MUMOBIPHICTb PO3-
BUTKY Long COVID [121, 127].

MPOrHOCTUYHMMK 1aBOPATOPHUMM MaApPKepaMu €
niasuuweHi IL-6, TNF-a, C-peakTnBHuUI 6inok, D-aumep,
BuaBneHHss PHK SARS-CoV-2 y ¢deKanisx abo camsosin
KMLIEYHWKA, peaKkTuBauia Bipycy EnwTteiHa-bapp, a
TaKoOX AediunT BiTamiHy D, AKMI NiABULLYE PU3MK PO3-
BUTKY Long COVID y 2,2 pasa [121].

BogHoOYac 3HayHa 4YacTMHaA CMMNTOMIB MOXKe ByTu
3yMOB/NIEHA COLiafIbHO-MCUXONOTIYHUM BMAVBOM MaH-
Aemii, a came — CTpax 3aparkeHHs, i30/14Lia Ta obmexy-

BasIbHi 3aXo4u - Le BCe CNPUSAE XPOHiYHOMY cTpecy [8,
131, 132].

3 noyatky naHaemii COVID-19 3’aBunuca Kinbka Bapi-
aHTiB SARS-CoV-2. Cepen, Hux BapiaHTv Anbda (B.1.1.7),
beta (B.1.351), lfamma (P1), AenbTa (B.1.617.2) Ta Omi-
KpoH (B.1.1.529) 6ynun BigHeceHi 40 BapiaHTIB, WO BU-
K/IMKalOTb 3aHenokoeHHa (variants of concern, VoC),
yepes BigMIHHOCTI Yy XapaKTepUCTMKax NOPiIBHAHO 3 NO-
yaTKkoBMM wWwTamom [8]. BapuaHtu [enbta Ta OMiKpoOH
oTpumanm ctatyc VoC y TpaBHi Ta nmctonagi 2021 poky
BignosigHo. BapiaHT Jenbta BiA3HA4YaBCcA NigBULLEHOO
3aPa3HICTIO Ta 3HMKEHOK edEeKTUBHICTIO BaKUUH Yepes
KPUTUYHI MyTauii S-6inka, Wo niasuwysann ioro cno-
piaHeHicTb 3 peuentopom ACE2 [133, 134]. enbta go-
MiHYBaB Y /IiTHbO-OCiHHI nepiog 2021 poKy i CNpUYNHAB
TAXUNIM nepebir COVID-19 nopiBHAHO 3 monepeaHimu
BapiaHTamu [135]. Y 3HayHOi YacTKuM AiTeln nicns nHes-
MOHii, cnpnymHeHoi COVID-19, po3suHysca Long COVID
[136]. BapiaHT OMiKpOH, cMAbHO MoAMbIKOBaHUI, MaB
noHag 30 myTauin S-6inka [133, 134], xapakTepu3yBaBcA
3HAYHO HUXKYMM pusnkom Long COVID y agitelt nopisHsA-
Ho 3 [enbToto (8,89% npotun 40,4%) [137]. BapiaHT Omi-
KPOH HaA3BMYAMHO 3apa3HUI i CTIMKWIN [0 HerTpanisy-
IOYMX AHTUTIA, WBUAKO CTaB AOMIHYOUYMM i BUKANKAB
Hanbinbwy xeunto naHaemii [133, 134, 138], ane 3ara-
JIOM aCOLLIIOETbCA 3 MEHLL TAXKUM nepebirom, piaworo
rocnitTani3auieto i CMEPTHICTHO, Ta HUXKUYMM PU3UKOM PO3-
BUTKY Long COVID y aiteit [139-141].

Ockinbkn TaxKictb COVID-19 € pakTopom puUsKKY
po3BuTKy Long COVID, moXKHa npunycTuTK, WO nifg vac
OOMiHyBaHHA BapiaHTy OMIKpoH nowwupeHictb Long
COVID mana 3HuxkyBatuca. MeTtaaHanis Fernandez-de-
Las-Pefias C, et al. (2022) nigTBeparkye ue y AOPOCAUX
[142]. OaHi wopo TaxKocTi COVID-19 y aiteit i po3sut-
Ky Long COVID, BigobpakatoTb pesynbraTv [0POC/InX
[143]. Butt AA, et al. (2022) nokasanu, wo cepeq 985
nap gitei, iHpikoBaHux Odensta Ta OMIKPOH, MMOBIp-
HICTb MOMIPHOrO Ta TAXKOro/Kputu4dHoro nepebiry
COVID-19 6yna 3Ha4yHO HMKYOK Y AiTelt 3 OMiKpoHOM
[144]. Jank M, et al. (2023) npoaHani3ysanu rocnitanisa-
uii Ta nepeseaeHHa go OIT cepeg aitent y HimeuumHi 3a
nepiog, NaHAeMIi i BUABWU/IM, LLLO 33 BUHATKOM AiTeil Ao
5 pOKiB, 3aXBOPIOBAHICTb 3HMKYBANACA 40 MiHIMaNbHUX
3HaYeHb Mg Yac JoMiHyBaHHA OMikpoHy [145]. MoaibHi
AaHi onybnikoBaHi 1 iHWKMM aBTopamu [127, 146]. Yci ui
OAHI BKa3yoTb, WO nowmnpeHictb gutadoro Long COVID
3a/1eXnTb Big TMNY BapiaHTa SARS-CoV-2 [127].

Po3pobKa BaKuMH npotu COVID-19 3HayHO 3miHMANA
XiZ naHAeMmii, 3HU3UBLLM KifbKiCTb HOBUX iHpeKL,ii SARS-
CoV-2 [147]. He3Barkatoum Ha O4EBUAHWNIN BNANB BaKLUH
Ha nepebir COVID-19, ixHii epeKT Ha nowmpeHicTb Long
COVID poci HeaoCTaTHbO BMBYEHUI. TeOPETUYHO BaK-
UMHauia moxe 3anobiratn po3suTKy Long COVID Ak go
iHbiKyBaHHA, TaK i nicna nepeHeceHoi iHPeKLii abo Bxe
HasaBHOro cuHapomy [121]. 3 nosABOK BaAKUMH Yy CBITi
WBMAKO BMHWKAM HOBI BapiaHTK Bipycy, cepea AKUX
Oenbta Ta OMIKPOH CTanu AoMiHyuYMmMKU. BoHn 6ynum
BABIYi 6iNblL 3apa3HMMM Ta 34aTHUMM CIPULYUHATU TAXK-
KW nepebir xBopobu y HEBAKLMHOBAHMX, a TaKOX BU-
K/IMKATU NPOPUBHI iHdeKLi cepen BAaKLMHOBAHMX, agxKe
»KOAHa BaKLMHa He 3abe3neuye 100% 3axmcTy [121, 148,
149].

LocnigrkeHHa Byambasuren O, et al. (2023) noka-
3a/1M 3axmMcHUMI edekT iMyHizauii npotu Long COVID,
AKMIM 3pOCTAE i3 36iNblIEHHAM KiNbKOCTi BBEAEHMX 403
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BaKLMHW, 3HUNKYIOUYM PUSUK PO3BUTKY cuHApomy [150,
151]. JeskKi negiaTpuuHi AoCAigKEHHS TaKOXK CBig4aTh,
WO BaKUMHaLia 3MeHWYyeE KMMOoBipHicTb Long COVID vy
CTapLUMX AiTel Ta PU3MK MOBTOPHOTO 3apaykeHHA [121].
BogHouac Morello R, et al. (2023) He BMABWAK CYTTEBOTO
3axuMcHoro edekTy BakuMHauji woao noct-COVID-cuH-
apomy [127]. Tomy cnpaB)KHE 3HAYEHHA BaKuUMHALji B
LbOMY aCneKTi 3a/IMWAETbCA HeA0CTaTHbO BU3HAYEHUM
[152].

HaBogumo BUNagoK BAACHOro KAiHIYHOro cnocre-
peXXeHHA AUTUHMN.

Enyapa K., 01.11.2005 poky HapoaKeHHs, 16 pokis,
M. BosHoBaxa, [loHewbKoi 061acTi, 3HaxoAMBCA Ha NliKy-
BaHHi B AUTAYOMY HEBPOJIOTiMHOMY BigaineHHi Mapiy-
NONbCbKOrO TEPUTOPIaNbHOrO MeguYHOro 06’eAHaHHA
«340p0B’A AUTUHM i XKiHKM» 3 14.01. no 28.01.2022 poKy
3 nosogay MocTkoBigHoro cnHgpomy (U 09.9)

AHamHe3 xwummsa: 6e3 ocobnusocteil. Po3Bu-
TOK BignoBigae Biky. LlenneHnin 3a KaneHgapem, 6e3
yCKnagHeHb. MpodinaktuuHmx wenneHb npotn COVID-
19 He oTpuMmyBaB.

CKapau: Ha BUPaXKeHy 3arasibHy cabkicTb, He MOXK-
JIMBICTb CAaMOCTIMHO nepecyBaTUCA, XOAUTU HA TpUBany
BifACTaHb, 3HUXKEHHSA TONIEPAHTHOCTI A0 Gi3UYHMX HaBaH-
Ta*KeHb, BiAUYTTA 3a4yxXu Ta cepuebutTa, 6oi B AinaHui
cepusa, MOTEMHIHHA B 04ax, KONIMBAHHA apTepiasibHOro
TUCKy (AT) 3 TeHAEeHUi€l0 A0 MiABWULLEHHS; TONOBHUI
6inb, 6011 B HAXKHIX KiHLiBKax Ta 6oni y m’a3ax.

AHamHe3 3axeoptosaHHA. XBopie 3 BepecHA 2021
POKY, KoK Micaa nepeHeceHoi KOPoHaBipyCcHOT XBopobun
Ta NCUXOTPABMYHOYOI CUTYaLl B pOAUHI (xBopina ycs po-
OVHa, babycs Ta aig — exitus letalis). KopoHaBipycHa xBo-
poba nepebirana y nerkii dopmi 3 cyxmm Kawnem, cyb-
debpunbHoto Temnepatypoto (T-37,2-37,42C). N/IP-TecT
nosutMeHUI Ha COVID-19 Big 29.09.2021 poky. CraH
OUTUHW MOCTYNOBO NOTipWYBABCA: BUHWUKAM OMUCAHI
cKapru, 3’aBMNOCA NOYYTTA TONEPAHTHOCTI A0 Gi3UYHMX
HaBaHTaXKeHb. YNPOAOBXK OCTAaHHbOIO TUMKHA 3’ABMAACA
3agMLKa, nocunumnacs cnabkicrte. 3 23.11. no 15.12.21
POKy JNiKyBaBcA y negiaTpuyHomy BiggineHHi UP/T m.
BosnHoBaxa 3 giarHo3om: MocTKoBigHUI cuHapom. CuH-
OPOM OpTOCTaTUYHOI Taxikapaii. Micna BMNKUCKM i3 cTa-
LioHapy, Yepes3 AeKinbKa AHiB CTaH 3HOBY NOTipLIMBCA,
NPOMLLOB KypC NiKyBaHHA Yy AEHHOMY CTaluioHapi - 6e3
[0CTaTHbOro edeKty. [ nofanbworo obcTekeHHn Ta
NiKyBaHHA ANTMHA CNPAMOBaHa A0 AWUTAYOrO HEBPOJIO-
rivHoro BiggineHHa y m.Mapiynoni.

AaHi 06’ekmusHo020 06cmexceHHA.

HesposnoeziuHuii cmamyc. 3aranbHuWiA CTaH cepeaHboi
BarkKocTi. CBigomicTb He nopyuweHa. AT — 110/70 mm
pT. cT., YCC — 98/xB. HacTpiit NpUrHiYeHN, Ha NUTaHHA
BiZMNOBIZA€E YiTKO, OPiEHTOBAHUN, PpiKCOBaHWUI 3i BCbOMY
cTaHi. OYHi winnum A=S, 3iHnui =S, boTopeakuin *Ku1Ba.
Pyxn ouyHux A61yK He obmexkeHi. O6aMYYA cUMeTpUY-
He. A3KK megianbHo. POHaLLiA, KOBTAaHHA He NOpPYLUEH.
M’A30BKI1 TOHYC B KiHLiBKax 3a40BinbHUIA. Mpoba Bappe
ONA BEPXHIiX Ta HUXKHIX KiHLiBOK HeratuaHa. CyXoXUabHi
pednekcn 3 pyk noxsasneHi [=S, KoniHHi BUCOKi O=S,
axinosi — noxkmeneHi [=S. YepeBHi pedpneKkcu xusi 6es
YiTKOT pi3HMUi cTOpiH. MaTonoriyHi cTonHi 3HaKM BiaCyT-
Hi. B no3i Pombepra cTilikuit. MNanbLe-HocoBy npoby Bu-
KOHYE TOYHO. CUMNTOMM HATAry HeraTuBHi. MeHiHreanb-
Hi cumnToMM BiACyTHI. Xoaa obepiratoya, «LwapKatoya»,
33 OMOMOTOI MU/IMLL, ONOPa Ha MOBHY CTONY, WBUAKO

BTOMJItOETBCA. i Yac XOAWM CKapXKUTbCA Ha 3afyxy Ta
cepuebutTa.

MediampuyHuli cmamyc. 3aranbHWU CTaH cepeaHboi
TAXKocTi. T—37,22C, YCC—90/xB, AT—130/60 mm pT. CT.,
YA — 22/xs. Catypauia O, npu AuxaHHi aTMmochepHUM
nositTpaAm (Sp0;) — 96%. MoNOXKEHHA B NiXKKY MacuBHe,
pyXxoBa aKTMBHiCTb obmexkeHa. LLKipHi NOKPMBM YmCTI.
Habpsakis He mae. MepedepnyHi AMmbaTUYHi By3In He
36inblueHi. MA30BUIA anapaT PO3BMHEHMUI 3340BiNIbHO.
MaTonoriyHMx 3miH cyri06iB He BUABNEHO. [WXaHHSA
yepes Hic noBisbHe. MepKyTOPHO Hag, NereHAMU nere-
HEBWMIN 3BYK, ayCKY/NIbTaTUBHO — BE3UKYNAPHE AUXAHHS,
XpUNU He BUCAYXOBYHOTbCA. Cepue — rpaHuLi y mexax
HOPMM, ayCKyNbTaTUBHO — 6e3 ocobansocTelt. Mpu 3MiHi
NMONOXKEHHA TiNa i3 nexkayero B cnasye Ta Npu BCTaBaH-
HIO 3'ABNAETLCA 3a4MLUKa, cepauebuTtta. B nexkayomy
nonoseHHi YCC—90/xs, AT — 120/60 mm pT. CT., y BEPTU-
KanbHoMy nonoxeHHi YCC — 140/xs., AT —130/70 mm pr.
cT. TaxuKapAia npy 3MiHi NONOXKeHHsA Tina byna 3apee-
CTPOBaHa BMepLUe AiNbHNUYUM NegiaTpem B *KoBTHI 2021
POKy. uBIT M’AKkuni, 6e3b6onicHuit. MNediHka, cenesiHKka
He 36inbLueHi.

Pe3ynbTati NabopaTopHUX AOCNIAKEHDb.

1. 3aeanvHuli aHaniz Kpoei Big, 17.01.2022 p.: Ep. —
4.21 T/n, He — 143 r/n, KN — 1.0, N1 — 4.7 [/n, Tp. — 285
I/n, WWOE — 6mm/u. NeikounTtapHa dopmyna: M — 1%,
C-61%, E—1%, Nlimd — 29%, MoH — 8%.

2. AHaniz kposi 6ioximiyHul: KOK — 72.3 Oa/n
(Hopma — 24-190 Oa/n), K®K cepuesa ¢dpakuia (KOK-
MB) — 7,0 Oa/n (Hopma — 2-24 Oa/n, 25% Bia, 3aranbHOT
akTusHocTi KOK); AC/1-0 — 12.0 MO/mn (Hopma — <200
MO/mn), CPB — 4.6 mr/n (Hopma Ao 5 mr/n).

3. [lMeyiHkosuli Komnaekc Big, 17.01.2022 p.: bini-
py6iH 3aranbHuii — 12,76 mkmonb/n (Hopma ao 20,58
MKMOb/), npamoro — 0, Henpamoro — 12,76 MKMonb/ 7,
ANT - 33 Oa/n (Hopma ao 45 Oa/n), ACT — 17 Oa/n
(Hopma go 60 Oa/n), I'TT — 33.4 Oa/n (Hopma — 11-50
Oa/n); NAr —90.7 Oa/n (Hopma — <250 Oa/n).

4. Hupkosuli komnnaekc Big 17.01.2022 p.: 3aranb-
HUI 6inokK — 64 r/n (Hopma — 60-80 r/n), KpeaTUHIH —
86 MKmonb/n (Hopma 44-107 MKMOAb/n), ce4oBMHa —
2.4 mmonb/n (1,7-8,2 mmonb/n), enektponitn — K — 4,14
mmonb/n, Na— 139 mmons/n, Cl —101,1 mmonb/A., rato-
Ko3a — 5,4 mmosnb/n (Hopma — 3,3-5,6 mmonb/n).

5. Koazynoepama Big 26.01.2022 p.: pekanbumdika-
uis nnasmu 2’40», aKTUBHICTb NPOTPOMBIHOBOro Komn-
necy —93% (Hopma — 85-100%), ¢pibpuHoreH 3,3 r/n (2-4
r/n), ¢ibpuHOreH-B HeraTMBHMIA, NPOTPOMBIHOBMIA Yac
— 14,4 cek. — (Hopma — 13-19 cek.); MHO — 1,10 (Hopma
—0,9-1,3), A4YTB — 3,18 cek. (28-36,5 cek.), O-aumep —
<0.22 mKkr/mn (Hopma <0.25 mKr/mn).

6. lopmoHuU wumonodibHoi 3aa03u Big 17.01.2022 p.:
TTr = 2,77 MKMO/mn (Hopma — 0,4-4,0 MKMO/mn), Binb-
HUI T4 — 18,83 nmonb/n (Hopma — 10,8-22,0 nmonb/n),
BinbHuit T3 — 4,0 nmonb/n (Hopma — 3,1-6,8 nmonb/n),
ATMO — 4,0 MO/mn (Hopma — 0-34 MO/mn).

6. [1/1P-pocnipgKeHHA Big, 17.01.022 p.: KopoHasipyc
SARS-CoV-2 (COVID-19) — 3iwKpib 3 pOTOrNoTKKN, HOCO-
rNOTKN, meTogom MNJIP — TecT HeraTUBHUN.

7. AHani3 Kposi Big, 20.01.2022 p.: Peneptopu aue-
TUAXONiHY, aHTUTINa I1gG — 0,2 HMonb/n (<0,40 HMONbL/N
-HeraTMBHMI)

8. 3aeanvHuli aHaniz ceyi Big, 17.01.022 p.: *0BTa,
npo3opa, peakKuia HelTpanbHa, NnuToma Bara — 1016,

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meanuunn — 2025 — Bun. 4 (179) / Bulletin of problems in biology and medicine — 2025 — Issue 4 (179) 49

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



OornAaAau NITEPATYPU / LITERATURE REVIEWS

6iNoK, LyKop He BuABAEHI, eniTenii na. 0-1 B8 n/30py, /1
—4-5 B n/30py.

9. AHani3 Kana Ha a/raucTis, 3ilWKpi6 Ha eHTepobios
Big 17.01.2022 p. — HEraTUBHUM

[opaTtKoBi o6cTeKeHHn.

EKT Big, 14.01.2022 p.: PUTM CMHYCOBUA. BepTuKanb-
He nonoxeHHA EOC. CMHApOM paHHbOI penonapusauii
WAyHouYKiB. Taxikapaia.

EXO-KT Big 17.01.2022 p.: YCC — 78/xB. Po3TawyBaH-
HA MOPOXKHWH CepuA, OTXOXKAEHME MariCTpanbHUX CYAUH
npasuabHe. MopoXKHWHK cepuAa He po3wwmnpeHi. Miokapa,
He noToBLeHUN. MaricTpanbHi cyanHu 6e3 ocobamnsoc-
Teil. KnanaHu He 3miHeHi. CenTanbHi AedeKkTn He BUAB-
neHi. MiHimanbHa miTpanbHa perypritauia, ¢isionoriyHa
(6e3 knanaHHoOi HegocTaTHOCTI). MiHiManbHMIA Nposanc
nepeaHboi cTynkn MK B cuctony ao 2,9 mm, 6es Hego-
cTaTHOCTI. CKOPOTAMBICTb MiOKapAa 3a40BifbHa. Cucto-
NiyHa yHKLiA NiBOro W/ayHoYKa 3a4oBifbHa. OB JIL —
69%. PigH1 B NOPOXKHMHI NepuKapaa He BUABAEHO.

PeHmeeHoepama opeaaHie 2pyOHOI KAimKu Big,
25.11.21 p. Npo3opicTb NereHeBUx Nosis 3BuYaliHa. Jle-
reHeBuin mantoHok 6e3 ocobnusocTen. JlereHesi nona
He 3MiHeHi. BOrHuwWeBNX TiHEN y flereHeBUxX NoaAax He
BusaBneHo. KopeHi CTpyKTypHi, He po3wwnpeHi. CuHycn
BiNibHi. Cepue 6e3 ocobnmnsocteit. KTl —37%.

¥3/4 Big 19.01.2022 p.: ex03HaKM HOPMAJIbHOT Kap-
TUHW NEYiHKK, cenesiHku, ANdy3HMUX 3MiH NiALWNYHKOBOT
3an03u, JXKBLL.

Y3/] wwumonoOdibHoi 3asa03u Big 19.01.2022 p. CTpyk-
TYPHMX 3MiH He BUABNEHO.

Y3/l apmepili ma 8eH HUMCHIX KiHYigoK Big, 25.01.2022
p. CTPYKTYPHUX 3MiH He BMABMEHO. [Tpn HAaBaHTaXKeEHHI
3MiHW KPOBOTOKY PEery/IATOpHOro xapaktepy. MNoTosLeH-
HA BE/IMKOTOMI/IKOBOTO HEPBY B MPOKCMMAsbHOMY Bif-
aini.

EET Bip 18.01.2022 p. Jlerki 3aranbHOMO3KOBi 3MiHU
6ioeneKTPUYHOI aKTUBHOCTI HadaHi ynoBilbHEHHAM Ta
Ae3opraHisauieto poHoBoi puTMiKK. Mpu OC ynosinb-
HEeHHA PpUTMY He cnocTtepiranoca. CneundiyHmx na-
POKCU3MA/IbHMX KOMMJIECIB HE 3apPEECTPOBAHO.

EMIT Big 19.01.2022 p. MNpu obCTEKEHHI BEPXHiX Ta
HUXKHIX KiHLiBOK binblue AaHUX 33 NOpYLEeHHA HepBo-
BO — M’30B0Oi nepegadi (BapiaHT cuHApomy JlambepTa
— IToHa?) O3HaKM nipamigHoi HeaoCTaTHOCTI B H/KiHLiB-
Kax.

MP aHeioepaghis cyOuH 20108H020 Mo3Ky 24.01.2022
p. MP-03HaK1 HepiBHOMIPHOCTi KDOBOTOKY MO OCHOBHUM
apTepiam ronosw, rinonasii npasoi xpebuoBoi apTepii.

MaeHimHo-pe30HaHCHa ~momoepagis  20/108H020
mo3ky Big 24.01.2022 p. BucHoBoK: MP-03HaK BOrHu-
LWeBoro Ta iHGINBTPATUBHOIO ypaXKeHHsA PevyoBUHU ro-
JIOBHOIO MO3KY, MO304Ka Ta cToBOYpa MO3KY Ha MOMEHT
ob6CcTeXXeHHA He BMABMEHO. BisyanisytoTbea peTpouepe-
6ennapHi Kictn 3 o6ox 6OKIB Big cepeaAnHHOI NiHii po3mi-
pamu o 19 x 11mm npasopyd Ta 18 x 8mm nisopyu.

MaeHimHo-pe30HaHCHa — momozpagia  CUHHO20
Mo3ky. [MaTonorii He BUABAEHO.

11. KoHcynbradii.

OkKynicm 17.01.2022 p. OuyHe gHo: A3H Konip 3Bu-
YalHW, KOHTYPW YiTKi, apTepii 3BYKeHi, CiTKiBKa 6e3 na-
TONOFIYHMX BOTHULL,

Kapoiopeesmamosnoe 26.01.2022 p. Mponanc mit-
panbHoro knanaHa | c1. (134.1), BropuHHa KapaionaTia
(142.8).

Mcuxiamp 17.01.2022 p. MNOCTKOBIAHUI CUHAPOM.
McuxocomaTuyHU cuHgpom. LLnsotnnosuin posnaa?

Mcuxonoz 17.01.2022 p. PekomeHAOBaHa NCUXOJO-
riyHa MiATPMMKa, ncuxotepanis.

Helipoxipype 26.01.2022 p. PeTpouepebenspHi
KicTu. HepoxipypriyHoro nykyBaHHA He notpebye. Har-
nag HeBposora.

Mepebir 3axBoptoBaHHA:

17.01.2022 p. gntrHa nicna ¢isMyHOro HaBaHTaXKeH-
HA NPWUMNMHUAA CaMOCTIMHO pyxaTUcA i3-3a BMpParKeHOI
cnabocTi, Kifbka AHIB NepecyBanacs y Bi3Ky.

19.01.2022 p. npoBeaeHa npo3epuHoBa npoba
(0,05% p-H nposepuHa 1,0 n/w). yepes 30 Ta 40 XBUANH
— npoba HeraTMBHA, CTaH PyXxoBMX OYHKLiA Ta OaHUX
EHMT He 3miHnauca.

Y BigaineHHi cnoctepiranoca konusaHHa AT—120/70,
135/80, 145/80, 150/85 MmM.pT.CT., Taxikapis BUpaxeHa
NPV 3MiHi NOIOXKEHHA TiNa Ha BepTUKa/bHe.

Ha ¢oHi nikyBaHHA nig yac nepebyBaHHsA y BigaineHi
CTaH AMTUMHM NOKPALLMBCA — NOYAB CAMOCTIMHO CTOATH,
nepecyBaTmcA 3a ZONOMOTO MUANL, KyripoBanaca 3a-
ayxa.

OCHOBHMI AjarHo3: [ocTkoBigHWMiA cuHapom (U
09.9), Posnaau BereTaTMBHOI (aBTOHOMHOI) HepBOBOI
cuctemun G90.9, CMHAPOM NOCTYpPaNbHOI OPTOCTATUYHOI
Taxikapgaii (POTS).

CynyTHiit: Mponanc mitpanbHoro KnanaHa | ct. (I
34.1), BropuyHa Kapgionartia. (1 42.8), PeTpouepebensp-
Hi Knctu (R90.9).

MpoBepeHe NiKyBaHHA B CTaLioOHapi Ta 3 peKOMeH-
Bauiamu ambynaTtopHOro NiKyBaHHA: MiNgpoOHAT, MeK-
cifon, oceH, aganTon, KpaTasa, apMagiH; CTapT omera,
KapAoHaT, aKToBeriH, TMBOPTIH, Hykneo UM® ¢opre,
€MOTOH, eHan nig, NocTiMHUM KoHTponem AT, acnipuH
Kapaio nif KOHTposem Koarynorpamu, macax, JIOK,
NCUXOKOpPEKLA iHAMBIAyaNnbHa.

Ocobnugicmio 0aHO20 KANiHIYHO20 8UNAOKY € PO3BU-
TOK Long COVID y nignitka 16 pokis nicna nepeHeceHoi
KOpOHaBipycHOi xBopobu 3 nerkum nepebirom — cy6-
debpuabHOO TemnepaTypolo Ta CyXMM Kawnem, nig-
TBEpAKEHOW nabopatopHo. MNoripweHHA CTaHy AUTUHU
PO3BMHYNOCA Yepes 4 TUXKHA 0f, NOYATKYy XBOPOOU, MaK-
CMMabHe NoriplieHHs cTaHy byno yepes 4-5 micauis o,
noYaTKy XBOpobU. Ha nepLumin naaH y XxJ0n4nKa BUxXoam-
/Y CKapru Ha 3arasibHy CNabKiCTb, 3HUKEHHA TONEepaHT-
HOCTi g0 i3MYHMX HaBaHTaXeHb, KapAianbHi cKapru
— CNOT, 6inb y rpyaax, 3agMLLUKa, ypaxKeHHA ONopHO-py-
XOBOT CMCTEMW 3 HEMOXK/IMBICTIO CAaMOCTIMHOrO nepecy-
BaHHA, 3 MOPYLIEHHAMW HepBOBO-M'A30BOI Nepesaui
iMny/sbCy Ta NOTOBLLEHHAM BE/IMKOrOMIIKOBOrO HepBa.
OTpMMyBaB CMMMTOMATMYHE NiKyBaHHA. CTaH AUTUHM
BiZAHOBMBCA A0 BUXiAHOIO piBHA nLwe Yyepes 1 pik.

[iarHocTuKa Ta nikyBaHHA Long COVID y giteid. Ha
CbOrOAHI He iCHYE YiTKMUX AiarHOCTUYHWUX KpuUTepiiB Ta
NpoToKoiB NiKyBaHHA Long COVID y gitein. CneundiyHoi
Tepanii, OKpiMm CUMNTOMaTMYHOI, Hapasi Hemae [121]. [lo
npodinbHUX BigAiNeHb PEeKOMEeHAYETbCA HanpaBaAaTU
Aitel i3 Tpusanummn cumntomamm COVID-19 abo nigos-
poto Ha Long COVID, oco6anBo npu 03HaKax Hebesneu-
HUX YCKNagHEHb: TAMKOI FNOKCii, 3HAYHOro ypa*KeHHA
nereHb, 6onto B rpyasx, MIS-C.

CneumnodivyHmx TecTiB gns giarHoctMkm Long COVID
He iCHYE, a KAiHiYHi 03HaKK, nabopaTopHi MOKa3HMKK
MOXYTb 6YyTM HecrneundiyHMmmn. ToMy Be/IMKe 3HauYeH-
HA Ma€ MowyK 6iomapKepis, AKi MOXYTb MPOrHO3yBaTH
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PO3BUTOK CMHAPOMY, AONOMAraTv B AiarHOCTWL, Ta OLi-
HIOBATM ePEeKTMBHICTb Tepanii. MepcnekTMBHUMK € Map-
KEPW CUCTEMHOrO 3ananeHHsa (b6inku roctpoi dasu, um-
TOKiHUM) Ta biomapKepu nepcucteHuii SARS-CoV-2 [153,
154]. NabopaTopHi 06CTEXKEHHA BKAKOYAIOTb: 3arasibHui
aHani3 KpoBi, PYHKLIIO HUPOK i NEYiHKM, NOKA3HWKMU
wmTonoaibHoi 3an103u, C-peakTnBHUI 6iNOK, GepuUTHH,
BNP, D-aumep. HaltyacrTiwe nicns 4—5 TUXKHIB Big rocTpoi
$asn NoKasHUKKM remornobiHy, nelikoumtiB Ta C-peak-
TUBHOTO Bislka HOPMasibHi, ane y YacTUHW AiTeN MOXKYTb
36epiraTmca nNigBuLLEHI MapKepu 3ananeHHs (pepuTuH,
¢dibpuHoreH, D-gumepn) [50, 51, 121].

Mpy OPTOCTaTUYHMX CUMMTOMaX (cepLebuTTa um 3a-
NMamopOYeHHs NPW BCTaBaHHI) PeKOMEHAYETbCA OLHKA
apTepiasibHOro TUCKY Ta YacTOTU CepaLEeBUX CKOPOYEHb
Y MONOMKEHHI fiexkaun Ta cTosun (TpmsanicTb Tecty 3-10
XBUINH, SKLWO Nigo3ptotoTb POTS). MNpu 36epekeHHi pec-
NipaTOPHMX CUMMNTOMIB Yepe3 12 TUIKHIB NOKa3aHa peHT-
reHorpadia rpyaHoi knitkm [11, 12].

disionoriyHi Ta BikoBi 0COGAMBOCTI AiTel i NiANiTKIB
MOYTb BM/MBATM Ha NposABM Ta Hacnigkm COVID-19,
TOMy KpuTepii giarHoctukm Long COVID y piteit NOBUHHI
6yTn agantoBaHi COS (core outcome set) Ta COMS (core
measures set). To61o: COS Bignosiaae — Wo BUMIPIOEMO
(aKi pesynbTaTh BaxkAuBi), a COMS — K BUMIPIOEMO (AKi
iHCTPYMEHTM UM METOAMKM 3aCTOCOBYHOTHCA). Ha MirKHa-
poaHoMy oHnaliH-coBelaHHi Delphi 3a yyacTio ekcnep-
TiB i3 37 KpaiH 6y/n10 3aNpPONOHOBAHO Ta NPUNHATO LWIKaIU
ON5 OLHKK CTaHy aitel i nigniTkis nicna COVID-19:

e HaraToBMMipHa WKana sBTomm PedsQL;

® LLIKa/IM racTPOiHTECTUHAIbHUX cumnToMiB PedsQL;

® LWKana KOrHiTMBHOro dyHKLioHyBaHHA PedsQL;

e EQ-5D ans ouiHKKM ¢di3nyHOoro GyHKLioHyBaHHA [5,
155].

OpaHak barato WkKan i onuTyBanbHUKIB, NepeBaxkHO
neajiaTpMuHmnx, He Byan BpaxoBaHi: A4 OUiHKK cepLe-
BO-CyAMHHOI cnuctemn — Cardiac Module PedsQL, Malmo
POTS Score; onuTyBanbHUK AN OLIHKWU racTPOIHTECTU-
HaNbHMX CMMNTOMIB y AiTein — Stomach and Digestion
Scale; AnA OuUiHKM HEMpPOKOrHITUBHOI PyHKLIT — PROMIS
Pediatric Cognitive Function, Memory, Thinking and
Communication Scale, Movement Scale, Muscles and
Joints, Pain Scales; aHketa BTOMW Yangepa, PROMIS
Pediatric Fatigue, onuTyBanbHUK i3MYHOI aKTUBHOCTI

PROMIS, wkana BnAnBY Ha NOBCAKAEHHE UTTA Ta Bep-
cin WHODAS 2.0 ana gjitei i nignitkis [5, 155].

BucHoBKM.

1. MowwnpeHicTb: SARS-CoV-2 moxe BUKAMKATK Long
COVID y pitei, NnpoTe TOYHY MOLIMPEHICTb BU3HAYUTK
Ba)XXKO Yepes CKNALHICTb KpUTEPIiB A4iarHOCTUKM Ta BU-
MipHOBaHHS.

2. HalyacTiwi KniHiyHi nposBu. HesposoriyHi Ta
NCUXiYHI: BTOMA, ro/IOBHUI Binb, eMOLiiHi NopyLWeHHS,
TPUBOXKHICTb, Aenpecia, KOTHITUBHI NOpYLUEeHHA, Nopy-
WweHHA CcHy. KapaiopecnipaTopHi: 3aknageHicTb HOCa,
3aguuWkKa, 6inb y rpyasax, Taxikapaia. Cumntomn Hecne-
LMbiYHI, 3MIHIOIOTbCA 3 BIKOM Ta Yacom.

3. daKTOpPM PU3UKY: CTapLmii Bik (>10 poKiB), XKiHoua
cTaTb, TAXKKKUI COVID-19, MIS-C, cynyTHi xBopobu.

4. BapiabenbHicTb AaHMX: NOLWMPEHICTb Y Pi3HUX A0-
CNigXKeHHAX KonmBaeTbea Big 2-12% po 23-25%, 3ane-
KWUTb Big, BiKY AUTUHW, MeTOA00Trii Ta TPUBANOCTI cno-
CTepEKEHHS.

5. BipycHi BapiaHTK Ta BakuuMHauia: Omicron acoui-
I0ETbCA 3 /lerwnm nepebirom i HUXKYMM pu3mKkom Long
COVID; BaKLMHaLiA 3HUXKYE PU3KK TAXKKOIO nepebiry Ta,
MMOBIPHO, 3HMKYE po3BUTOK Long COVID.

6. Bnaue nangemii: COVID, Long COVID Ta i3onAauia
MOYTb CYTTEBO MOTipLIYBaTV MOBCAKAEHHE DYHKLIOHY-
BaHHA Ta 3HWKYBATU AKICTb XXUTTA AUTUHMN.

7. MaTodisionoris Ta NikyBaHHA: MexaHiamu Long
COVID y piteit Ta [OpPOCAKX A0 KiHUA He 3’AcoBaHi; cne-
LnoiyHOI Tepanii HEeMag, 3aCTOCOBYETbCA CUMNTOMATHY-
Ha Tepanis.

8. PekomeHaaLil WOA0 BeAeHHA: peKOMEHA0BaHUN
ornag neaiatpa yYepes 4 TMXKHI nicna COVID-19 gna su-
ABNeHHA moxnameoro Long COVID.

MepcnekTMBKM NOAANbLUNX AOCNIAMKEHD.

Bpaxosytoun, wo COVID-19 € WMPOKO NowmMpeHnMm
3aXBOPHOBAHHAM, fiKe MOCTINHO eBOJIIOLIOHYE Yepes my-
Taujii Bipycy Ta NoABy HOBMX LITaMiB, LLO 343THO Crpu-
UYMHATN 3aXBOPIOBAHHA HABIiTb Yy MOBHICTIO BaKLMHOBA-
HWX OCib i CTaHOBUTb CepMO3HY 3arposy ANA NHOACTBA,
a TaKOX XapaKtepusyetbca po3sutkom Long COVID,
TOMY NNAHYETbCA NoAajblue NornnbaeHe BUBYEHHSA
KNiHiKo-enigemionoriyHnx ocobamnsocteli Long COVID y
Aitei, onTMMisaLia AiarHOCTUYHOrO aNropuUTMy Ta iHAM-
Bilyanisauia nigxoais A0 NiKyBaHHA.
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MEAIATPUYHUIA LONG COVID: CYYACHI ACNEKTWU, MATOTEHE3, KNIHIKA, AIATHOCTUKA, NIKYBAHHA (OrNAaa
NITEPATYPU TA BNACHE CMOCTEPEXKEHHA)

KoHlowescbka A. A., TepacumeHko B. B., KysesaHoBa M. B., Ctopoxuyk 0. O.

Pestome. MaHgemia COVID-19, cnpuunHeHa Bipycom SARS-CoV-2, cTana cepmo3HMM BUKAMKOM ANA Cy4acHO!
MeaMUMHM. 33 Yac naHaemii KinbKicTb NnoMepanx Bif, HOBOi KOPOHABIPYCHOT iHOEKLT carHyna manke 7 maH ocib.
OKpim BMCOKOI cMepTHOCTI, XapakTepHoto ocobamsicTio COVID-19 € TpuBane 36epexkeHHA CMMNTOMIB MiCAA rOCTPO-
ro nepiogy xsopobwu.

TepmiH «Long COVID» 3aCTOCOBYIOTb A5 ONWUCY O3HAK i CUMNTOMIB, WO 36epiratoTbcA abo BUHMKAOTL MicAA ro-
CTpoi iHdeKLii: OXonNoeTbCA AK TpMBaNUn cumnToMmaTuyHuii COVID-19 (4-12 TUXKHIB), TaK i MOCTKOBIAHMIA CUHAPOM
(moHag, 12 TuKHiB). Hacniakm nepeHeceHoi iHdeKuii SARS-CoV-2 BMHMKalOTb y OcCib i3 niaTBeparKeHow abo Mmo-
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BipHOO iHEKLieto B aHaMHe3i, TPMBAKOTb LWOHaMeHLLEe 2 MicALi 1 He NMOACHIOKTLCS a/IbTEPHATUBHUM AiarHO30M.
HalinowupeHiwi NnposBuX BKAKOYAOTb TPMBANY MNPOTATOM TUXKHIB | MicALB BTOM/IIOBAHICTb, 3a4MLKY, Pi3HOMaHITHI
60ni, Kawenb Ta iHWi pecnipaTopHi 1 No3asnereHeBi CUMNTOMM, LLLO CYTTEBO BMN/IMBAKOTb Ha AKICTb XXUTTA. CUMNTOMM
MOXYTb BriepLue 3’ABAATUCA MiCNA oAy*KaHHA abo K 36epiraTca 3 MOMEHTY roCcTPOro 3axXxBOPHOBAHHA, 3MiHIOBATUCA
4Yn peLmanByBaTH 3 HacoM.

Mwu nposenu aHani3 cydacHoi MeAuyHoOI nitepatypu, npmuceadeHoi COVID-19 y aiteli Ta Moro LOBroTpUBaAINM Ha-
cnigkam. Y cTaTTi po3rnaaatoTbCa NUTAaHHA TePMIHONOTIT, enigemionorii, naToreHesy, KAiHIYHUX NPOABIB Ta NiAXOAIB
[0 aiarHoctukm Long COVID y negiaTpuuHi nonynauii.

Monpun 3aBeplUeHHA NaHAEMIl, 3a/1MILAETbCA HBaraTo HeBMpiWeHUX NUTaHb. HeobxigHO 3'AcyBaTH, UM iCHYHOTb
npeankTopu Tpueanoro nepebiry Long COVID, BU3HayyBaHi BxKe B rocTpy ¢asy. BiakpuTe nUTaHHA —4M € MEXaHI3MMU
[0BrOCTPOKOBUX HACNiAKIB NepeBaXKHO iMyHONOTMYHUMK? Y1 NOB’A3aHi NepcUCTyrOYi CUMNTOMM 3 peiHdeKL e, Un
3 peaKTUBALLi€l0 1aTEHTHOrO Bipycy? Yu CBiAYNTL NOBTOPHUIA NO3UTUBHMIA TECT NiCNA HErAaTUBHOINO NPO HOBe 3apa-
YKEHHSA? flka TPMBaNiCTb MOCTKOBIAHMX HACNIAKIB? YM NOTpebyoTb BOHM aKTUBHOIO MiKyBaHHA, Y AOCTaTHI AuLle
cnocTepekeHHa Ta vac?

OTXe, Ha cborogHi npobaema Long COVID y aiteit 3a1MWAETbCA HAA3BUYANMHO aKTyaIbHOHO.

Kntouosi cnosa: Tpusannin COVID-19, aitu, KAiHika, rpynu pu3unKy, giarHoCTuKa.

PEDIATRIC LONG COVID: CURRENT ASPECTS, PATHOGENESIS, CLINICAL PRESENTATION, DIAGNOSIS,
TREATMENT (LITERATURE REVIEW AND OWN OBSERVATIONS)

Koniushevska A. A., Gerasymenko V. V., Kuzevanova M. V., Storozhchuk Y. O.

Abstract. The COVID-19 pandemic, caused by the SARS-CoV-2 virus, has become a real challenge for modern
medicine. The number of deaths from the new coronavirus infection during the pandemic reached almost 7
million people. In addition to high mortality, a distinctive feature of the new coronavirus infection is the prolonged
persistence of disease symptoms after the acute period of illness.

The term “Long COVID” is typically used to describe signs and symptoms that continue or develop after acute
COVID-19 and includes both ongoing symptomatic COVID-19 (4-12 weeks) and post-COVID syndrome (more than
12 weeks). Consequences after having had COVID-19 occur in individuals with probable or confirmed SARS-CoV-2
infection history, last at least 2 months, and cannot be explained by an alternative diagnosis. The most common
symptoms include fatigue, shortness of breath, various pains, cough, and other respiratory and extrapulmonary
symptoms persisting for weeks and months, affecting quality of life. Symptoms may appear for the first time after
recovery from an acute episode of COVID-19 or persist after the initial illness. Symptoms may change or recur over
time.

We conducted an analysis of medical literature dedicated to the problem of COVID-19 in children and its
consequences. The article discusses issues of terminology, epidemiology, pathogenesis, clinical manifestations, and
approaches to diagnosing Long COVID in children.

Even now, after the pandemic has been experienced, many unresolved questions remain. It is necessary to
determine whether there are predictors of prolonged course that can be identified in the acute phase. The question
of whether the mechanisms underlying long-term consequences are immunological remains to be answered. Are
the long-persisting or persistent symptoms of COVID-19 a reinfection or reactivation of latent virus? Does detection
of a positive test after a negative one indicate reinfection? How long do the consequences last? Are intensive
measures needed or is only observation and time required?

Therefore, this problem remains relevant today.

Key words: Long COVID-19, children, clinical presentation, risk groups, diagnosis.
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