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ABSTRACT

In the pediatric population, coronavirus infection caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
is more commonly observed in asymptomatic and moderately symptomatic cases. However, when COVID-19 coexists with 
other infections, it can result in a more severe disease progression. Various subtypes of the SARS-CoV-2 virus are associated 
with different clinical presentations, with certain subtypes exhibiting a predominance of specific symptoms or manifestations. 
Clinical manifestations of COVID-19 in children, both during the acute phase of the disease and in the post-COVID-19 period, 
are not fully understood and different compared to adults. This article presents four clinical cases in which PCR-confirmed 
COVID-19 was observed in combination with infections caused by viruses such as Ebstein-Barr, varicella, and rotavirus. The 
severity of the disease in these cases was attributed to symptoms related to intoxication, as well as skin and intestinal syndromes. 
To understand important genomic signatures of SARS-CoV-2 virus circulating in the area, the genome-wide sequencing was 
performed for the SARS-CoV-2 samples isolated from nasopharyngeal swabs collected from four patients.

Based on the genotyping results, all four samples were found belonging to the SARS-CoV-2 virus Omicron lineage. Three 
months after the initial testing, follow-up evaluations of the children indicated a higher likelihood of complete recovery. 
However, some underlying disease manifestations, including anemia and atopic dermatitis, persisted despite the resolution of 
COVID-19 symptoms.
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INTRODUCTION

The COVID-19 pandemic was first identified in 2019, has 
affected a vast number of individuals, with over 676 million 
people infected and sadly resulting in more than 6.8 million 
deaths (source: https://coronavirus.jhu.edu/map.html). Early 
epidemiological studies have indicated that the primary symp-
toms of the disease typically include fever, dry cough, short-
ness of breath, and headache. In some cases, the disease can 
progress to pneumonia, further complicating the condition [1, 
2]. As the disease continues to spread and the number of cases 
rises globally, information about non-specific courses of the 
disease has emerged. Patients with a severe form of the dis-
ease are at a higher risk of experiencing neurological dys-
function, such as impaired consciousness, as well as skel-
etal muscle damage. These manifestations demonstrate the 
wide-ranging impact of COVID-19 on various organ systems 
beyond the respiratory system. [3]. Numerous studies pro-
vided evidence of active replication of the SARS-CoV-2 vi-
rus in the gastrointestinal tract, with the manifestation of a 
clinic of intestinal infections in some cases involving the liver 
with a different spectrum of severity. These findings highlight 
the potential involvement of the gastrointestinal system in 
COVID-19 and the need for further research to understand the 
mechanisms and implications of this aspect of the disease [4]. 
COVID-19 has the potential to complicate pre-existing 
chronic heart disease. Furthermore, there have been reports 
of de novo cardiac complications in individuals without any 
prior heart conditions. Interestingly, these cardiac abnormal-
ities can occur independently, even in the absence of symp-
toms or signs of pneumonia. These observations emphasize 

the importance of monitoring cardiac health in individuals af-
fected by COVID-19, both those with pre-existing heart con-
ditions and those without, in order to promptly identify and 
manage any potential cardiac complications [5, 6]. It is im-
portant to note that cutaneous manifestations can occur in 
both adults and children and can sometimes be the only symp-
tom of COVID-19. Therefore, dermatological evaluations and 
awareness of these skin-related signs can contribute to early 
detection and appropriate management of the disease [7,8]. 
There is currently no definite classification of the dermato-
logical manifestations in children and adult patients with 
COVID-19. However, the cutaneous manifestations can be 
divided into five main patterns: 1) maculopapular, 2) pseudo-
papular, 3) urtic, 4) vesicular-bullic, 5) livido, purpura, skin 
necrosis [9,10,11,12,13]. Skin manifestations may be reported 
in mildly symptomatic or asymptomatic patients as well as in 
patients with typical clinical signs of COVID-19 with a se-
vere course [14]. Studies have indicated that approximately 
10% of patients with COVID-19 may develop skin manifes-
tations prior to the onset of respiratory symptoms, between 7 
days and 10 days after COVID-19 diagnosis. This observation 
suggests that skin involvement may serve as an early indica-
tor of the disease, even before the typical respiratory symp-
toms start to develop. Recognizing and monitoring of these 
skin manifestations can contribute to early detection, appro-
priate management, and reducing the spread of the virus [15].

The clinical manifestation of COVID-19 in infants and 
young children is milder, with infant mortality accounting for 
about 0.1% [16]. In the majority of cases, pediatric patients 
with COVID-19 tend to exhibit mild symptoms, often without 
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fever or pneumonia. These mild symptoms can include cough, 
runny nose, sore throat, fatigue, and body aches. The recovery 
time for pediatric patients is generally estimated to be around 
1-2 weeks after the onset of symptoms [17]. It is important to 
note that each case is unique, and some children may expe-
rience more severe symptoms or complications than others. 
Regular monitoring, medical guidance, and appropriate care 
should be provided to ensure the well-being and recovery of 
pediatric patients with COVID-19. The most common clin-
ical manifestations in children include fever and cough; in 
some cases additional symptoms may be present, such as fa-
tigue, myalgia, stuffy nose, runny nose, sneezing, sore throat, 
headache, vomiting, dizziness or abdominal pain [18,19]. In 
some cases in infected children, typical symptoms may be 
complicated, with gastrointestinal manifestations, Kawasa-
ki-like illness and other cutaneous manifestations that can sig-
nificantly delay the diagnosis of COVID-19 in children, po-
tentially worsening their clinical outcomes [20]. In addition, 
the easing of quarantine requirements has led to the return of 
seasonal viral and bacterial infections, which can contribute 
to the complication of the infection [21,22]. In this regard, in-
creased information on atypical forms of COVID-19 and an 
expanded panel of diagnostic tests for co-infections improve 
diagnostic algorithms and patient follow-up.

This article focuses on presenting clinical cases of an atyp-
ical course of COVID-19 in four hospitalized children aged 
from 11 months to 4 years and 9 months with SARS-COV-2 
virus whole genome sequencing results. 

MATERIALS AND METHODS

The clinical research described in the article was approved 
by the local bioethical committee of Astana Medical Univer-
sity under approval number 6, dated January 31, 2022. The 
study was conducted in accordance with the principles out-
lined in the Helsinki Declaration of 1975 and its amendments 
from 2005, which ensure ethical guidelines for medical re-
search involving human subjects. Written informed consent 
was obtained from the parents or guardians of the children 
participated in the study. Laboratory tests for hospitalized pa-
tients were conducted within the framework of standard pro-
tocol of diagnostics and treatment «Coronavirus infection in 
children», approved by the Joint committee on quality of med-
ical services of Ministry of Health of the Republic of Kazakh-
stan from «16» October 2020, Protocol №117.

Laboratory tests as part of the standard protocol
The diagnosis of COVID-19 was established by PCR test-

ing using Intifica SARS-CoV-2 reagent kit for the detection of 
three RNA sites of coronavirus (SARS-CoV-2) by real-time 
RT-PCR method (AlkorBio, Russia) according to manufac-
turer’s instructions. 

For all children hospitalized in MGDH №3, Astana, a gen-
eral blood count was performed on a Nihon Kohden automatic 
haematology analyzer, Japan.

Additional investigations
For patients with gastrointestinal tract (GIT) lesions, 

co-program tests and testing for viral infections (rotavirus, 
enterovirus) were performed. Studies were performed using 
a reagent kit for detection of human rotavirus antigen «Ro-
tavirus-antigen-IFA-BEST» No. FSR 2012/13864 (AO Vec-

tor-BEST, Russia). Bacteriological culture of stools for patho-
genic and opportunistic microflora was performed by standard 
method with identification on automatic bacteriological ana-
lyzer «MASS Spectrometer» (BRUKER, USA). For patients 
with cutaneous manifestations immunoenzyme detection of M 
and G class immunoglobulins to Epstein-Barr virus capsid an-
tigen in blood serum (plasma) using VECTOVEB-VCA-IgG 
test system № RZN 2017/5607 and VECTOVEB-VCA-IgM 
RZN 2013/1279 (JSC Vektor-BEST, Russia) were performed.

SARS-CoV-2 virus RNA was extracted from nasopha-
ryngeal swabs using GeneJET Viral DNA and RNA Puri-
fication Kit (ThermoScientific, Lithuania) according to the 
manufacturer’s instructions, and whole-genome sequenced. 
The SARS-CoV-2 virus genome was amplified using the two 
primer pools included in the ARCTIC V4 panel, RT-PCR was 
performed using BioMaster Premium reagent kit (Biolabmix, 
Russia). DNA libraries were prepared from PCR fragments 
covering the SARS-CoV-2 virus genome using the Nextera 
DNA Flex Library Prep Kit 96 samples (Cat. No. 20018704, 
Illumina, USA), according to the manufacturer’s instructions. 
Sequencing was performed on a MiSeq sequencer platform 
(Illumina, USA) using MiSeq Reagent Kit v3, 600 Cycles 
(Catalog #MS-102-3003). Genome assembly was performed 
by mapping using the software BWA v0.7.17-r1188 [23].Vari-
ant identification and consensus sequencing was performed 
using FreeBayes software [Richter F. et al. Whole genome 
de novo variant identification with FreeBayes and neural net-
work approaches //bioRxiv. - 2020.] and BCFtools [24], re-
spectively. Phylogenetic analysis and genotype determina-
tion of the SARS-CoV-2 virus genomes were performed using 
Nextstrain v 2.6.0 [25] and Pangolin v 4.1.2 [26], respectively.

Children were followed up using the ISARIC (Interna-
tional Severe Acute Respiratory and Emerging Infection Con-
sortium) global surveillance protocol.

RESULTS AND DISCUSSION

Clinical cases, treatment and follow-up in the post-COVID 
period. 

From 02 January 2023 to 02 February 2023, 37 children 
with the diagnosis of COVID-19 were treated at MGDH ¹ 3 
in Astana. COVID-19 was confirmed by PCR testing. Most 
patients were young children (≤2 years). The most common 
clinical manifestations were nasopharyngitis, laryngitis, bron-
chitis, enteritis and febrile seizures. In addition to intoxication 
and catarrhal symptoms, 2 patients (4%) developed cutaneous 
manifestations and 15 (30.6%) had intestinal manifestations 
of infection. Common symptoms in patients with an atypical 
course of infection were fever with diurnal variation between 
38.0 and 39.0°C and weakness. COVID-19 with skin lesions 
was observed in patients A and B. 

Patient A, a female aged 1 year and 3 months, presented 
with a papulovesicular rash accompanied by itching on the 
face and extremities upon admission (Figure 1(a, b)). Fur-
ther investigation using an enzyme immunoassay revealed a 
high titer of class M antibodies to the capsid protein of Ep-
stein Barr virus, indicating acute infection [27]. Additionally, 
the child exhibited eyelid and lower leg edema and reduced 
urine production. The general blood count conducted on the 
day of admission revealed an elevated platelet count of 511 × 
10^9 g/l. The leukocyte count was within the normal range at 
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9.43 × 10^9/l, but there was a significant decrease in lympho-
cyte count, with an absolute lymphocyte count of 1.42 × 10^9 
g/l, indicating lymphocytopenia. Monocytosis was also pres-
ent, with a marked increase up to 15.9% (absolute count - 1.50 
× 10^9/l). Based on these clinical and laboratory findings, 
the patient was diagnosed with concomitant pediatric popu-
lar acrodermatitis Gianotti-Crosti. The observed symptoms 
and laboratory abnormalities made it clear that this particular 
case was unique. Markers of inflammation were moderately 
elevated: C-reactive protein 5.6mg/l, erythrocyte sedimenta-
tion rate 15mm/hour and ferritin 141.79mcg/l. Dysprotein-
emia was also noted, with a decrease in total protein to 57.0 
g/l and albumin to 40.2 g/l. Liver enzymes and renal func-
tion were within normal limits. Chest radiographs showed 
acute vascular and circulatory changes. No infiltrative focal 
lesions were seen.

Due to an increase in peripheral lymph nodes in the right 
cervical region, an ultrasound scan of the superficial lymph 
nodes was performed on the day 6th of admission, which 
showed an irregularly rounded, hypoechogenic, homoge-
neous lymph node with smooth, clear contours, measuring 
10 mm. Conclusion - echo signs of lymphoadenitis in the in-
filtration stage.

In view of the increased pro-inflammatory markers, poly-
morphic, vesicular rash all over the body, as well as popu-
lar elements with purulent content in the limbs and buttocks, 
Zithmac (azithromycin) 2 was prescribed for antibacterial pur-
poses, 5ml (200mg/5ml) 1 time a day, 6 days, with the antial-
lergic purpose received prednisolone 30mg (3mg/kg) as part 
of infusion therapy once, then with the antiallergic purpose 
received allergopressor therapy 2% by 0.3 ml intramuscu-
larly once a day for 7 days. For detoxification, infusion ther-
apy (sodium chloride 0.9%, 200 ml once daily for 2 days) 
was administered. Antiviral treatment was given with acy-
clovir 200mg once daily for 7 days, groprinosin 250mg/5ml 
oral 3.3ml 3 times daily for 4 days. Betamethasone ointment 
was used for local treatment. The child was hospitalized for a 
total of 8 days. On discharge, the skin was pale, the rash sig-
nificantly reduced, secondary elements in the form of crusts, 

lymph nodes within normal limits, intoxication syndrome was 
controlled.

At the three-month follow-up, the child did not show any 
significant problems with sleep, appetite or physical activ-
ity. Two episodes of acute respiratory viral infection of mod-
erate severity were observed. An increased allergic reaction 
compared to the period before the disease COVID-19, mani-
festations of atopic dermatitis in the form of a fine point rash 
when eating sugar-containing products, fruits (grapes, apri-
cots) were noted. After the disease, mildly pigmented patches 
remained on the skin.Patient B, a 4-year-old boy, presented 
with several symptoms on examination, a fever of 38.8ºC 
and a rash covering his entire body, including the face, back, 
scalp, extremities and groin. The rash was polymorphic, con-
sisting of papules and vesicles. In addition, there were abun-
dant popular eruptions with purulent content. The boy also 
had a hyperemic pharynx, suggesting inflammation, and ves-
icles in the paranasal sinuses, and with regard to respiratory 
symptoms, the patient had dyspnoea, suggesting dyspnoea. 
This finding suggests possible involvement of the respiratory 
system, which may have contributed to the dyspnoea. These 
clinical observations highlight the multifaceted nature of Pa-
tient B’s symptoms, including the widespread rash, hyperemic 
pharynx and dyspnoea. Further diagnostic investigations and 
appropriate management strategies may be required to ad-
dress these symptoms and provide appropriate treatment for 
the patient. According to the epidemiological data, the child 
was in contact with patients with varicella. At the time of ad-
mission, the child’s condition was considered severe due to 
marked symptoms of general intoxication and skin syndrome. 
The diagnosis was: «Coronavirus infection, chickenpox, sec-
ondary infectious, severe. Allergy to herbal syrups. Delayed 
psycho-speech development (DPSD).

Blood tests showed monocytosis of 15.6% (abs. count) - 
1.58 109/l, an accelerated erythrocyte sedimentation rate of 19 
mm/hour, C-reactive protein was elevated to 9.2 mg/l. On the 
3rd day of admission, procalcitonin increased to 0.250 ng/ml, 
with a further decrease to 0.096 ng/l on the 8th day.

The child was prescribed antiviral therapy with acyclovir 

Figure 1. (a, b). Patient A with papulovesicular rash identified upon first admission.
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(Acyclovir-ACOS 200 mg, tablets, orally) 5 p/day for 5 days. 
In view of the elevated levels of pro-inflammatory markers 
and the presence of secondary infectious elements with pu-
rulent contents, cefazolin 0.8 g intramuscularly 2 p/day for 6 
days was administered for antibacterial purposes. For disin-
fection, the child received intravenous drip infusion therapy 
(sodium chloride 0.9%, infusion solution 150ml, glucose 5% 
150ml) 1 p/day for the first 2 days. Allergopress 2%, 1ml, v/m 
1 p/day for 3 days and Loratal 5mg orally 1 p/day for 4 days 
were given as antihistamines. The oral cavity, where vesicu-
lar eruptions were noted, was treated with 0.02% furacilin and 
betadine solutions 3 times daily for 5 days. The symptoms of 
intoxication, respiratory and catarrhal manifestations were re-
lieved and body temperature normalised. At the time of dis-
charge, the skin had a normal colour, the rash was crusted, and 
the hospital stay lasted 6 days.

Within 3 months of the illness, patient had a reduced appe-
tite and therefore a lower than normal weight gain. The level 
of physical activity was slightly lower than before the illness, 
and sleep was not disturbed. These symptoms gradually dis-
appeared after 3 months. Frequent severe exacerbations of 
atopic dermatitis occurred 2 times in 3 months.

Patients B and D had COVID-19 with gastrointestinal 
manifestations.

Patient B, an 11-month-old boy, presented with several 
symptoms on admission. He complained of vomiting, liquid 
stools, weakness and loss of appetite. The severity of his con-
dition was attributed to symptoms of intoxication and toxi-
cosis with dehydration (excicosis) of grade 1. On admission 
he had a fever of 39ºC. Laboratory results on the day of ad-
mission showed a decrease in haemoglobin to 108 g/l, while 
erythrocyte and haematocrit values remained within the nor-
mal range. There was a notable lymphocytosis of 68.4%, indi-
cating an increase in the number of lymphocytes, and a mono-
cytosis of 11%, indicating an increased number of monocytes. 
The urinalysis showed the presence of ketones at a concen-
tration of 5 mmol/l and protein at a concentration of 0.15 g/l. 
The presence of ketones in the urine indicates a state of keto-
sis, which can occur due to increased breakdown of fatty ac-
ids for energy. The presence of protein in the urine may indi-
cate renal involvement or inflammation.

Overall, the clinical presentation and laboratory findings 
in patient B suggest a severe case of gastrointestinal infec-
tion, possibly viral in nature. The symptoms of vomiting, liq-
uid stools, weakness and decreased appetite, together with the 
laboratory abnormalities, provide valuable information for the 
appropriate management and treatment of the patient’s con-
dition, including rehydration and supportive care. A bacteri-
ological examination of the stool showed an increase in Pro-
teus mirabilis (1*10^5 CFU, /ml). The child was diagnosed 
with coronavirus infection, mild anaemia and acute intesti-
nal infection (AKI).

The child was treated: sodium chloride infusion solution 
0.9% 110ml, glucose solution 10% 110ml, ascorbic acid 5%, 1 
ml, intravenously (drip) 2 p/day to replenish fluid loss. 2 days. 
Regidron powder for oral solution, orally 1 p/day, 1 day. The 
patient’s condition improved, and at the insistence of the par-
ents, the child was discharged to the outpatient clinic, where 
dietary advice, enzyme therapy and probiotics were given.

At the three-month follow-up after SARS-COV-2 infec-
tion, the child showed no sleep, appetite or physical activity. 
He had mild to moderate acute respiratory viral infection, con-
junctivitis and persistent signs of anaemia.

Patient D, a boy aged 1 year and 9 months presented with 
multiple symptoms on admission. He complained of general 
weakness, lethargy, decreased appetite, nausea, frequent liq-
uid stools and had a temperature of 38.6ºC. The severity of 
his condition was attributed to intoxication syndrome and tox-
icosis with dehydration (excicosis). The general blood test 
showed an increase in the leukocyte count to 13.25 × 10^9/l, 
indicating leukocytosis. In addition, the erythrocyte sedimen-
tation rate was accelerated to 21 mm/hour, suggesting an in-
flammatory response. The lymphocyte count was elevated, 
with lymphocytosis reaching 54.9%. Further diagnostic tests 
were performed, specifically a faecal enzyme immunoassay, 
which was positive for rotavirus antigen. This confirmed the 
presence of rotavirus infection as the cause of the symptoms 
and clinical presentation. The combination of symptoms, in-
cluding generalised weakness, gastrointestinal upset, fever 
and laboratory findings of leukocytosis, elevated erythrocyte 
sedimentation rate and lymphocytosis, supports the diagnosis 
of severe rotavirus infection in this young boy. Prompt treat-
ment and supportive care, including rehydration and symp-
tomatic treatment, may be necessary to relieve symptoms and 
facilitate recovery.

He received disinfection and rehydration therapy: Rehy-
dron - powder for preparation of oral solution, orally 1 day 
a week for 6 days, glucose solution 10% 200 ml, ascorbic 
acid 5%, 1 ml, sodium chloride 0.9% 120 ml intravenously 
(drip) - 1 day a week for 3 days. Inhalation with sodium chlo-
ride 3% solution 2 ml 3 times a day for 5 days. Cefuroxime 
650mg intramuscularly 2 times a day for 5 days for antibacte-
rial purposes. The child’s condition improved and the symp-
toms of intoxication were relieved. The child was hospital-
ised for 8 days.

In a pandemic, any infectious clinical condition requires 
first and foremost the exclusion of COVID-19 infection. In 
this situation, the existence of other «traditional» infectious 
agents that are also highly contagious and have a wide range 
of clinical features is sometimes forgotten. The atypical forms 
of coronavirus infection in children described by us were ag-
gravated by concomitant infectious diseases, the main clin-
ical features of which were skin lesions and a pattern of in-
testinal infection.

In many publications on the diversity of COVID-19 in pa-
tients of different ages, co-infections with other viruses and 
bacteria have been reported. For example, in a metagenomic 
data analysis using the Illumina NextSeq 500 platform, ge-
netic material from respiratory viruses was detected in 25% of 
all samples from patients infected with SARS-CoV-2, while 
human viruses other than SARS-CoV-2 were detected in 80% 
of them (Anneloviridae, Cycloviridae, Rotavirus A, Measles 
morbillivirus, Alphapapilomavirus) [28]. There is very little 
information on co-infection with Epstein-Barr virus (EBV) 
and SARS CoV-2. The case history of a 19-year-old French 
woman with two days of fever, bilateral eyelid oedema and 
oedema of the right side of the face is described. In addi-
tion to the cutaneous manifestations, physical examination 
revealed bilateral cervical lymphadenopathy, non-pulmo-
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nary pharyngotonsillitis and splenomegaly. Laboratory tests 
revealed the presence of SARS-CoV-2 RNA (OT-PCR) and 
EBV (PCR) [29]. A study by Ting Chen et al. showed that pa-
tients with COVID-19 have a high incidence of EBV co-in-
fection. It was found that EBV reactivation may be associ-
ated with the severity of COVID-19 [30]. Other researchers 
have suggested that the presence of SARS-CoV-2 provides a 
favourable background for EBV infection [31]. Co-infection 
with both COVID-19 and varicella has been reported, result-
ing in pleuropneumonia in a 10-month-old child. The asso-
ciation between COVID-19 and varicella is suggested by the 
authors as a potentially dangerous situation in children [32]. 
Described clinical cases of co-infection with varicella (chick-
enpox) and COVID-19 in an adolescent and in a 5-year-old 
child [33,34]. Early identification of co-infection with vari-
cella-zoster virus and SARS-CoV-2 in a 20-year-old patient 
in Spain allowed optimal treatment to halt progression of lung 
damage and reduce the likelihood of death, which would not 
have been possible if we had suspected SARS-CoV-2 infec-
tion alone [35]. In co-infection, herpes zoster reactivation is 
known to be the main marker of COVID-19, there is a syn-
ergy between both viruses causing immune status abnormal-
ities in patients [36]. The description of some clinical cases 
in children mentions possible reactivation of herpesvirus in-
fections associated with SARS-CoV-2 [37]. A retrospective 
analysis of stool samples from children admitted to an infec-
tious disease hospital with acute enteric infection is reported. 
SARS-CoV-2 RNA was detected in 5 samples in combination 
with norovirus RNA, in 1 sample with rotavirus RNA and in 
another case with adenovirus DNA. Coronavirus was identi-
fied in 2 samples in combination with rotavirus/norovirus and 
norovirus/adenovirus [38]. 

As indicated in literature review, co-infection with COVID 
and post-COVID viruses is quite common, raising the ques-
tion of the need to adapt and optimize existing designs of 
post-COVID surveillance programs.

Whole Genome Sequencing and Phylogenetic Analysis
For SARS2-94, SARS2-122, SARS2-154 and SARS2-144 

samples, 298824, 277726, 232142 and 297170 reads were 
obtained, respectively. The average sequencing depth was 
2496×. Figure 2 below shows the phylogenetic tree recon-
structed.

According to the genotyping results of the Nextstrain and 
Pangolin systems, all 4 samples belong to the Omicron lin-
eage 22E: Patient-A, Patient-B and Patient-C. As shown in 
the figure 2, the Patient-D isolate belongs to branch 22B. The 
remaining 3 isolates (SARS2-144, SARS2-154 and SARS2-
94) are clustered on the daughter branch 22E.

In an extensive study of patient samples from Astana, 
August 2021-May 2022, phylogenetic analysis of 341 sam-
ples showed that 205 genomes (60.1%) clustered under the 
21K (Omicron) clade, 131 genomes (38.4%) clustered under 
the 21J (Delta) clade [39]. The clustering of the genomes we 
studied under the omicron clade suggested that the genotypes 
identified belonging to the dominant group with no associa-
tion between genotypes and clinical manifestations in patients.

DISCUSSION

Although a large database exists, the clinical characteris-
tics of COVID-19 are not yet fully understood, including its 
cutaneous manifestations. Despite associations of cutaneous 
manifestations with some respiratory viruses that were previ-
ously described [40], these cases are not typical for the coro-

Figure 2. Phylogenetic tree reconstructed from samples SARS2-94, SARS2-154 and SARS2-144, SARS2-122 obtained from Patients A, 
B, C and D respectfully.
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navirus family [41]. Therefore, additional knowledge of the 
morphological changes in the skin during COVID-19 may 
help not only to diagnose the disease, but also to improve the 
patient treatment protocols.

CONCLUSIONS

The COVID-19 pandemic has imposed an unprecedented 
economic and public health burden. It has also had a delete-
rious effect, increasing morbidity and mortality through sys-
temic damage as a manifestation of the body’s systemic in-
flammatory response to infection. Physicians should remain 
vigilant when assessing pediatric (and adult) patients who 
may initially present to a dermatology department or emer-
gency department with COVID19 presenting as a rash and 
AII.
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АННОТАЦИЯ

В педиатрической популяции коронавирусная инфекция тяжелого острого респираторного синдрома-2 (SARS-
COV-2) чаще встречается в бессимптомной и среднетяжелой формах. В то же время, сочетание COVID-19 с другими 
инфекциями могут приводить к более тяжелому течению заболевания. Циркуляция разных подвидов вируса SARS-
COV-2 характеризуются превалированием той или иной клинической картины. Проявления COVID-19 у детей, как в 
острую фазу заболевания, так и после COVID-19, остаются недоконца изученными и отличаются от взрослых. В этой 
статье мы описали 4 клинических случая ПЦР - подтвержденного заболевания COVID-19 в сочетании с инфицирова-
нием пациентов такими вирусами как, Эбштейн-Барр, ветряной оспы и ротавирус. Тяжесть заболевания обуславлива-
лась интоксикационным, кожным, кишечными синдромами. Во всех случаях было проведено полногеномное секве-
нирование вируса SARS-CoV-2 из назофарингиальных мазков пациентов. Согласно результатам генотипирования все 
4 образца относились к линии SARS-CoV-2 Омикрон. Последующее наблюдение за детьми через 3 месяца после пер-
воначального тестирования выявило, что к данному периоду дети с большей вероятностью полностью выздоравли-
вали, но сохранились проявления фоновых заболеваний, таких как анемия, атопический дерматит.

Ключевые слова: COVID-19, SARS-CoV-2, ПЦР, дети, дерматологические проявления, постковидный синдром, 
секвенирование.
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ТҮЙІН

Педиатриялық популяцияда ауыр жіті респираторлық синдром-2 коронавирустық инфекциясы (SARS-COV-2) 
симптомсыз немесе орташа ауырлықты дәрежеде жиі кездеседі. Бірақ, COVID-19-дың басқа инфекциялармен үйле-
суі аурудың неғұрлым ауыр ағымына әкелуі мүмкін. SARS-COV-2 вирусының әртүрлі түрлерінің айналымы аурудың 
клиникалық көріністің өзгеруімен сипатталады. Балалардағы COVID-19-дың жіті және аурудан кейінгі кезендерінің 
көрінісі толық түсінілмеген және ересектерден ерекшеленеді. Бұл мақалада біз ПТР анализімен расталған COVID-19 
ауруының, Эбштейн-Барр, желшешек және ротавирус вирустарымен бірігіп келген 4 клиникалық жағдайды сипатта-
дық. Аурудың ауырлық дәрежесі интоксикация, тері, ішек синдромдарына байланысты болды. Барлық жағдайларда, 
пациенттердің мұрын-жұтқыншақ жағындыларынан, SARS-COV-2 вирусының толық геномдық реттілігі анықталды. 
Генотиптеу нәтижелері бойынша 4 үлгі SARS-CoV-2 Омикрон линиясына жатты. Бірінші тестілеуден 3 ай өткеннен 
кейін, балаларды бақылау нәтижесі, балардың толық қалпына келу ықтималдылығы жоғары екенің көрсентті, бірақ 
анемия, атопиялық дерматит сияқты қосалқы аурулар сақталды. 

Kілт сөздер: COVID-19, SARS-CoV-2, ПТР, балалар, дерматологиялық көріністер, постковидті синдром, секве-
нирлеу.


