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Abstract
Objective. To analyze clinical features, diagnosis and treatment of pediatric patients referred to our pediatric surgery center with 
abdominal pain as a main manifestation of COVID-19.
Material and methods. We retrospectively reviewed 56 patients with abdominal pain associated with SARS-CoV-2 infection 
at the Basrah Children Specialty Hospital between June 2020 and December 2021. We collected data including demographic 
data, symptoms, imaging data, laboratory findings, treatments, and clinical outcomes.
Results. Fifty-six patients (48 male and 8 female) with a median age of 9 years were analyzed. All patients had abdominal 
pain. Fifty-two patients complained of vomiting, 48 patients with fever, 36 patients with cough, and 20 patients with shortness 
of breath. Twenty patients were diagnosed with acute appendicitis, two of them had appendicular abscess. Mesenteric lymph-
adenitis was found in 12 patients, obstructed inguinal hernia in 4 patients, and epididymo-orchitis in two patients. Ten patients 
required surgical intervention.
Conclusion. COVID-19 should be suspected in any child presenting with acute abdominal pain. In the era of COVID-19, all cases 
of abdominal pain in children including those with acute appendicitis are better to be treated conservatively.

Keywords: abdominal pain, COVID-19, pediatric surgery, acute appendicitis, children.

Information about the authors:
Haithem Hussein Ali Almoamin — e-mail: haithem.ali@uobasrah.edu.iq

Sadik Hassan Kadhem — e-mail: sadik.kadhem@uobasrah.edu.iq

Hayder Abdulrazzaq Jassim — e-mail: hayder.manager@iamrs.edu.iq

Corresponding author: Haithem Hussein Ali Almoamin — e-mail: haithem.ali@uobasrah.edu.iq

To cite this article:
Haithem Hussein Ali Almoamin, Sadik Hassan Kadhem, Hayder Abdulrazzaq Jassim. Abdominal pain in children with COVID-19. Pirogov Russian 
Journal of Surgery = Khirurgiya. Zhurnal im. N.I. Pirogova. 2022;10:58–62. (In Russ.). https://doi.org/10.17116/hirurgia202210158

Introduction

Coronavirus disease 2019 (COVID-19) was first de-

scribed in Wuhan, China in January 2020. The disease 

is caused by severe acute respiratory syndrome corona-

virus-2 (SARS-CoV-2). Because of the rapid worldwide 

spread, the disease was declared a global health emergency 

and pandemic [1, 2]. As of January 25, 2022, over 346 mil-

lion cases and 5.5 million deaths have been reported glob-

ally [3]. The clinical course of the disease has relatively 

milder in children than in adults [4, 5]. However, Severe 

infections in children have been reported [6]. Apparently, 

the respiratory tract is the main part of the body affected 

by SARS-CoV-2 infection [7], and the spectrum of the 

symptoms range from fever and cough to pneumonia and 

acute respiratory distress syndrome. Many studies reported 

gastrointestinal manifestations such as nausea, vomiting, 

diarrhea, and abdominal pain with the description of acute 

abdomen presentation in some studies [8, 9]. It has been 

supposed that abdominal organs such as the ileum, kid-

neys, and bladder have high concentrations of ACE2 ex-

pression making them vulnerable to SARS-CoV-2 infec-

tion. About 10% of patients presented with gastrointestinal 

manifestations without respiratory features [11]. Despite 

the prevailing belief that COVID-19 in children is less vir-

ulent, however, reports from different areas in the world 

reported severe attacks describing a condition named mul-

tisystem inflammatory syndrome in children [12]. Dur-

ing the COVID-19 pandemic, the diagnostic difficulty 

for abdominal pain in children has increased [13]. In the 

literature, the cause of abdominal pain in children with 

 COVID-19 was perforated Meckel’s diverticulum [14], 

acute pancreatitis [15, 16], ileocolitis [17], mesenteric ad-

enopathy [18], and intussusception [19].

In this study, we report the characteristics of  fifty-six 

children presenting with abdominal pain in association 

with COVID-19. Therapeutic measures have also been 

recorded.

Patients and methods
The study involved patients who were admitted to 

our center for surgical conditions and had COVID-19 be-

tween June 2020 and December 2021. The confirmation 

of  COVID-19 was by positive results RT-PCR of nasal or 

pharyngeal swab specimens.

Data collection was from the hospital medical records. 

The data included sex, age, symptoms, signs, vital signs at 
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admission, and family history of COVID-19. Laborato-

ry data collected included white blood cell (WBC), plate-

let count, hemoglobin, ferritin, lactate dehydrogenase 

(LDH), C-reactive protein (CRP), aspartate aminotrans-

ferase (AST), alanine aminotransferase (ALT), erythro-

cyte sedimentation rate (ESR), bilirubin, urea, creatinine, 

blood glucose, and albumin results. Data were obtained 

for chest CT scan and abdominal ultrasound results, In-

formation regarding treatment options and hospitalization 

was also collected. Continuous variables were described 

as medians and simple ranges. Categorical variables were 

presented as frequency (number) and percentage.

Results
In this study, the median age was 9 years (range 1.1 to 

13.7 years). Forty-eight (85.7%) were boys, 8 (14.3%) 

were girls so the male-to-female ratio was 6:1. The me-

dian body weight was 23 kg (range 4-40). Four patients 

were under 1 year (7.1%), 20 (35.7%) patients were above 

10 years. Forty-eight (85%) patients came from poor or 

crowded neighborhoods.

All of the fifty-six (100%) patients had abdominal 

pain and 52 (92.9%) had vomiting. Fever was present in 

48 (85.7%) patients. Cough and shortness of breath were 

present in 36 (64.3%) and 20 (35.7%) patients, respective-

ly. Sixteen (28.6%) patients had diarrhea and there was 

constipation in 12 (21.4%) patients. At the time of admis-

sion, the median (range) of Oxygen saturation (SPO
2
) was 

95.50% (89-99), Temperature 38.35 Celsius (36.8-40), and 

heart rate 106.5 BPM (80-135). A History of close con-

tact (suspected or confirmed) was present in 32 (57.1%) 

patients (table 1).
Regarding laboratory results (table 2), twenty-four 

(42.9%) patients had a white blood cell count of more than 

(11·109/L), leukopenia was not found in any of our patients. 

Lymphocyte count was less than (1·109/L) in eight (14.2%) 

patients and less than (1.5·109/L) in sixteen (28.6%) pa-

tients. Four (7.1%) patients had a platelet count less than 

(100·109/L). Hemoglobin levels were less than (10 g/L) 

in sixteen (28.6%) patients. LDH levels were elevated in 

28 (58.3%) of 48 patients, serum ferritin levels were in-

creased in 12 (27.3%) out of 44 patients. CRP tests were 

done for 52 patients and the results were abnormal in 

24 (46.1%) patients. ESR results were more than (20 mm/hr) 

in 28 (63.6%) of 44 patients. Serum albumin results were 

low in 12 (27.2%) of 44 patients. High levels of urea and cre-

atinine were recorded in eight (14.3%) patients. Blood glu-

cose levels were mildly elevated in eight (14.3%) patients. 

AST and ALT levels were elevated in twenty (35.7%) pa-

tients. Of 48 patients, 10 (20.8%) had elevated bilirubin 

levels. Computed tomography (CT) revealed ground-glass 

opacities in 37.5% of the examined patients (12/32).

The findings by ultrasound examination were as fol-

low: Normal studies in twelve (21.4%) patients, acute ap-

pendicitis in twenty (35.7%) patients, two of them had an 

appendicular abscess, mesenteric adenitis in 12 (21.4%) 

patients, unilateral epididymo-orchitis in two (3.5%) pa-

tients. Increase in the thickness of the ileal wall and free 

peritoneal fluid in six (10.7%) patients. The obstructed in-

guinal hernia was found in four patients (table 3).
All patients were admitted in negative isolation rooms 

in the COVID-19 word, receiving intravenous fluid, in-

travenous cephalosporin (Ceftriaxone or Cefotaxime), 

Azithromycin (in patients with respiratory symptoms), in-

travenous paracetamol, intravenous metronidazole (in pa-

tients having acute appendicitis and appendicular abscess), 

intravenous ondansetron (in patients with vomiting), and 

intravenous omeprazole has been added in some patients, 

in addition to oxygen on need. Antiviral (Remdesivir) 

was used in twelve (21.4%) patients and systemic steroid 

(Dexamethasone) in twelve (21.4%) patients. The Man-

agement of patients was in collaboration between pediat-

ric surgeons and pediatricians.

The diagnosis of acute appendicitis has been con-

firmed in twenty patients, eight of them treated conser-

vatively, ten appendectomies performed, and aspiration 

of the appendicular abscess under ultrasound guide has 

been the treatment of two patients. Inguinal herniotomy, 

as an emergency surgical operation, has been done for one 

patient and manual reduction of the obstructed inguinal 

hernia in three patients.

Twelve patients (eight with epigastric pain and four 

with right lower abdominal pain with negative ultrasound 

studies) were discharged after the clearance of symptoms. 

All patients in this study were discharged well with no ma-

jor complications with the hospital stay range (2-11) days, 

and median of [5].

Discussion
In this study, we reviewed the data of 56 children con-

firmed to have COVID-19 and having abdominal pain at 

Table1. Epidemiological and clinical characteristics of chil-
dren with COVID-19

Parameter Total (n=56)

Close contact 32 (57.1%)

Gender

   Male 48 (85.7%)

   Female 8 (14.3%)

Age (years), median (range) 9 (0.1-13.7)

Bodyweight (kilograms), median (range) 23 (4-40)

Signs and symptoms

   Abdominal pain 56 (100%)

   Vomiting 52 (92.9%)

   Diarrhea 16 (28.6%)

   Constipation 12 (21.4%)

   Fever 48 (85.7%)

   Cough 36 (64.3%)

   Shortness of breath 20 (35.7%)

Temperature (C°), median (range) 38.35 (36.8-40)

Heart rate (beats per minute), median (range) 106.5 (80-135)

Oxygen saturation (%), median (range) 95.50 (89-99)
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the same time. The confirmation of the disease was by 

positive result polymerase chain reaction (PCR). Chil-

dren were referred to our center from governmental med-

ical institutions and private clinics. Out of the 56 patients 

study population, 32 (57.1%) patients had household 

 COVID-19 contact, this means the intrafamily transmis-

sion of the disease was the major route of getting the in-

fection. This result was consistent with other studies [20]. 

Forty-eight (85%) patients came from poor or crowd-

ed neighborhoods in which there is little or no applica-

tion of the COVID-19 prevention instructions. This re-

flects the importance of adherence to the infection pre-

vention instructions.

It was reported that about 10% of the children with 

SARS-CoV-2 infection had gastrointestinal symp-

toms [21]. A meta-analysis by Kai Qi, et al. declared the 

prevalence of abdominal pain in infected children was 

3.6% [22]. Another study reported 17/291 (5.8%) had ab-

dominal pain [23]. COVID-19 increases the difficulties of 

the management of children with abdominal pain and be-

comes an important differential diagnosis needed to be ex-

cluded particularly in the presence of household contact.

Fourteen children with abdominal pain and  COVID-19  

have been reported in Spain, four patients had positive 

PCR results, another four patients regarded confirmed 

cases depending on the positive SARS-CoV-2 immuno-

globulin G (IgG) results. Nine patients were male; the 

median age was (9.5) years. Three patients had confirmed 

household contact. The associated symptoms were fever 

in 11, vomiting in 9, diarrhea in 7, cough in 3, and fewer 

other symptoms [24]. In this study the median age was [9] 

years. four patients presented with a right-sided obstructed 

inguinal hernia. All cases were confirmed by positive PCR 

results which were required inclusion criterion. The pre-

dominant gender of the 56 patients was male (48), thirty-

two patients had confirmed or suspected contact. Fifty-

two had vomiting. Fever was present in 48 patients, cough 

in 36 patients, and shortness of breath was in 20 patients, 

respectively. Sixteen patients had diarrhea and there was 

constipation in 12 patients.

One of our patients (male) had acute myeloblastic leu-

kemia (AML) treated by chemotherapy for six months be-

fore COVID-19 infection, transferred from leukemia word 

to COVID-19 word after confirmation of the infection by 

PCR result, pediatric surgery consultation has been done 

for epigastric pain, cough, shortness of breath, high-grade 

fever. Abdominal examination revealed epigastric tender-

ness with normal ultrasound results. CT scan revealed 

a ground-glass appearance. This patient had the lowest 

oxygen saturation in this series measured by pulse-oxime-

try (89%), and the longest hospital stay (11) days. The dis-

charging was according to his father’s request to complete 

the treatment in his province. It is reported that even in 

children on chemotherapy, SARS-CoV-2 infection may 

be asymptomatic or mild disease [25].

A study involving 81 children in Turkey reported ab-

normal laboratory findings as follows: increased lactate de-

hydrogenase (17.2%), C-reactive protein (16%), D-dimer 

(12.3%), and decreased lymphocytes (2.5%), leucopenia 

(5%). CT revealed consolidation in three (4%) patients 

and ground-glass opacities in three (4%) patients [26]. In 

this study the results were nearly similar, Lymphocyte less 

than (1·109/L) in eight (14.2%) patients LDH levels were 

elevated in 28 (58.3%) of 48 patients, serum ferritin levels 

Table 2. Laboratory data of children with COVID-19
Laboratory results Median Range

White blood cell count (·109/L) 10.19 4.77-18.98

Neutrophil count (·109/L) 7.16 2.25-15.81

Lymphocyte count (·109/L) 1.86 0.70-4.26

Hemoglobin (g/dL) 10.50 8.20-13.60

Platelet count (·109/L) 272.50 93-589

Glucose (mmol/L) 5.00 3.3-6.9

Urea (mmol/L) 3.00 2.1-14.2

Creatinine (μmol/L) 38.50 26-132

ALT Alanine aminotransferase (U/L) 18.50 6-800

AST Aspartate aminotransferase (U/L) 22.50 10-900

Bilirubin (μmol/L) (n=48) 15.50 10-94

C-reactive protein (mg/L) (n=52) 7.40 6-168.0

Erythrocyte sedimentation rate (mm/hr) (n=44) 26.00 3-64

Lactate dehydrogenase (U/L) (n=48) 291.50 162-700

Albumin (g/L) (n=44) 36.00 29-48

Ferritin (ng/mL) (n=44) 87.40 37.20-538.70

Table 3. Ultrasound data
Finding No. (%)

Normal 12 (21.4)

Uncomplicated acute appendicitis 18 (32.1)

Appendicular abscess 2 (3.5)

Mesenteric lymphadenitis 12 (21.4)

Epididymo-orchitis 2 (3.5)

Ileitis 6 (10.7)

Obstructed inguinal hernia 4 (7.1)

Total 56 (100)
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were increased in 12 (27.3%) of 44 patients. CRP results 

for 52 patients were abnormal in 24 (46.1%) patients. It is 

clear that the percentage of patients having abnormal LDH 

and CRP is higher in our study which involves the infect-

ed children with surgical diseases. The percentage of lym-

phopenia and the radiological chest findings were near-

ly similar in a study carried out in Taiwan [27]. We found 

that 37.5% of the CT scan reports revealed ground-glass 

opacities. Xiaoxia Lu et al. reported ground-glass opacities 

in 32.7% of 171 children with COVID-19 [28]. Abdominal 

CT scans have been done for two patients which confirms 

the diagnosis of an appendicular abscess.

The management of the twenty acute appendicitis 

cases was appendectomy in ten cases, ultrasound-guid-

ed aspiration of the two appendicular abscess cases, and 

conservative management of the eight remaining cases 

with good response to treatment. Seven of the ten ap-

pendectomies have been done before the confirmation of 

 COVID-19 infection by the PCR. We encourage the con-

servative management of acute appendicitis in the era of 

the COVID-19 particularly patients with confirmed in-

fection, the benefits of conservative management are to 

avoid the complications of the surgery and to decrease the 

risk of COVID 19 infection of the surgical team. C. Rico 

Espiñeira et al. recommend conservative management of 

acute appendicitis in children with COVID-19 infection 

if there is a poor general condition or the patients hemo-

dynamically unstable [24].

The initial treatment was by empirical antibiotics and 

other supportive treatment, Antiviral (Remdesivir) used in 

twelve (21.4%) patients only. The Mortality rate was zero.

Conclusions
COVID-19 needed to be excluded in every child with 

abdominal pain particularly in the presence of household 

contact. Gastrointestinal symptoms may be the only pre-

sentation of COVID-19. Laboratory findings were similar 

to other studies with no specific findings for  COVID-19. 

Lymphopenia and elevated LDH seem to be correlat-

ed with the disease and more investigation is required to 

confirm the infection. Ultrasound examination has an 

important role in the diagnosis of several surgical diseas-

es, particularly acute appendicitis. Conservative manage-

ment of acute appendicitis may be the option of choice in 

the  COVID-19 era. COVID-19 in children with gastroin-

testinal symptoms had a good prognosis. A good medical 

history record and a comprehensive physical examina-

tion, as well as relevant laboratory and imaging tests, are 

required to achieve an accurate diagnosis of COVID-19.

REFERENCES

1. Khan S, Siddique R, Shereen MA, Ali A, Liu J, Bai Q, Bashir N, Xue 

M. Emergence of a novel coronavirus, severe acute respiratory syndrome 

coronavirus 2: biology and therapeutic options. Journal of clinical mi-
crobiology. 2020;58(5):e00187-20.

2. Peeri NC, Shrestha N, Rahman MS, Zaki R, Tan Z, Bibi S, Baghban-

zadeh M, Aghamohammadi N, Zhang W, Haque U. The SARS, MERS 

and novel coronavirus (COVID-19) epidemics, the newest and biggest 

global health threats: what lessons have we learned? International Jour-
nal of Epidemiology. 2020;49(3):717-726.

3. World Health Organization. COVID-19 weekly epidemiological update, 
25 January 2022.

4. Chen ZM, Fu JF, Shu Q, Chen YH, Hua CZ, Li FB, Lin R, Tang LF, 

Wang TL, Wang W, Wang YS. Diagnosis and treatment recommenda-

tions for pediatric respiratory infection caused by the 2019 novel coro-

navirus. World Journal of Pediatrics. 2020;16(3):240-246.

5. Shen K-L, Yang Y-H. Diagnosis and treatment of 2019 novel corona-

virus infection in children: A pressing issue. World Journal of Pediatrics. 
2020;16:219-221.

https://doi.org/10.1007/s12519-020-00344-6

6. Sun D, Li H, Lu XX, Xiao H, Ren J, Zhang FR, Liu ZS. Clinical fea-

tures of severe pediatric patients with coronavirus disease 2019 in Wu-

han: A single center’s observational study. World Journal of Pediatrics. 
2020;1-9.

7. Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, Liu L, Shan H, Lei CL, 

Hui DS, Du B. Clinical characteristics of coronavirus disease 2019 in 

China. New England journal of medicine. 2020;382(18):1708-120.

8. Blanco-Colino R, Vilallonga R, Martín R, Petrola C, Armengol M. 

Suspected acute abdomen as an extrapulmonary manifestation of 

 COVID-19 infection. Cirugía Española (English Edition). 2020 May 01.

9. Cabrero-Hernández M, García-Salido A, Leoz-Gordillo I, Alonso-

Cadenas JA, Gochi-Valdovinos A, Brabin AG, Caro-Patón GD, Nie-

to-Moro M, Martínez-de-Azagra-Garde A, Serrano-González A. Se-

vere SARS-CoV-2 infection in children with suspected acute abdomen: 

A case series from a tertiary hospital in Spain. The Pediatric Infectious 
Disease Journal. 2020;39(8):e195-198.

10. Zou X, Chen K, Zou J, Han P, Hao J, Han Z. Single-cell RNA-seq da-

ta analysis on the receptor ACE2 expression reveals the potential risk of 

different human organs vulnerable to 2019-nCoV infection. Frontiers of 
medicine. 2020:1-8.

11. Mao R, Qiu Y, He JS, Tan JY, Li XH, Liang J, Shen J, Zhu LR, 

Chen Y, Iacucci M, Ng SC. Manifestations and prognosis of gastroin-

testinal and liver involvement in patients with COVID-19: A systemat-

ic review and meta-analysis. The Lancet Gastroenterology & hepatology. 
2020;5(7):667-678.

12. CDC. Multisystem inflammatory syndrome in children (MIS-C) associ-
ated with coronavirus disease 2019 (COVID-19). May 14, 2020.

https://emergency.cdc.gov/han/2020/han00432.asp

13. Harwood R, Partridge R, Minford J, Almond S. Paediatric abdominal 

pain in the time of COVID-19: A new diagnostic dilemma. Journal of 
Surgical Case Reports. 2020;2020(9):rjaa337.

14. Bindi E, Cruccetti A, Ilari M, Mariscoli F, Carnielli VP, Simonini A, 

Cobellis G. Meckel’s diverticulum perforation in a newborn positive to 

SARS-CoV-2. Journal of Pediatric Surgery Case Reports. 2020;62:101641.

15. Ahmed AO, Badawi M, Ahmed K, Mohamed MF. Case report: COVID-19 

masquerading as an acute surgical abdomen. The American Journal of 
Tropical Medicine and Hygiene. 2020;103(2):841-843.

16. Wang F, Wang H, Fan J, Zhang Y, Wang H, Zhao Q. Pancreatic inju-

ry patterns in patients with coronavirus disease 19 pneumonia. Gastro-
enterology. 2020;159(1):367.

17. Calinescu AM, Vidal I, Grazioli S, Lacroix L, Wildhaber BE. Beware 

of the too aggressive approach in children with acute abdomen during 

the COVID-19 outbreak! Annals of Surgery. 2020;272(3):e244.

18. Noda S, Ma J, Romberg EK, Hernandez RE, Ferguson MR. Severe 

COVID-19 initially presented as mesenteric adenopathy. Pediatric Ra-
diology. 2021;51(1):140-143.

19. Bazuaye-Ekwuyasi EA, Camacho AC, Rios FS, Torck A, Choi WJ, Aig-

bivbalu EE, Mehdi MQ, Shelton KJ, Radhakrishnan GL, Radhakrish-

nan RS, Swischuk LE. Intussusception in a child with COVID-19 in 

the USA. Emergency Radiology. 2020;27(6):761-764.



62 ХИРУРГИЯ. ЖУРНАЛ ИМ. Н.И. ПИРОГОВА, 10, 202262

Оригинальные статьи Original articles

20. Liu J, Liao X, Qian S, Yuan J, Wang F, Liu Y, Wang Z, Wang FS, Liu L, 

Zhang Z. Community transmission of severe acute respiratory syn-

drome coronavirus 2, Shenzhen, China, 2020. Emerging Infectious Dis-
eases. 2020;26(6):1320.

21. Alharbi M, Kazzaz YM, Hameed T, Alqanatish J, Alkhalaf H, Al-

sadoon A, Alayed M, Hussien SA, Al Shaalan M, Al Johani SM. 

 SARS-CoV-2 infection in children, clinical characteristics, diag-

nostic findings, and therapeutic interventions at a tertiary care cen-

ter in Riyadh, Saudi Arabia. Journal of Infection and Public Health. 
2021;14(4):446-453.

22. Qi K, Zeng W, Ye M, Zheng L, Song C, Hu S, Duan C, Wei Y, Peng J, 

Zhang W, Xu J. Clinical, laboratory, and imaging features of pedi-

atric COVID-19: A systematic review and meta-analysis. Medicine. 
2021;100(15).

23. Covid CD, Team R, Covid CD, Team R, COVID C, Team R, Bialek S, 

Gierke R, Hughes M, McNamara LA, Pilishvili T. Coronavirus disease 

2019 in children — United States, February 12 — April 02, 2020. Mor-
bidity and Mortality Weekly Report. 2020;69(14):422.

24. Rico Espiñeira C, Souto Romero H, Espinosa Góngora R, Espinoza 

Vega ML, Alonso Calderón JL. Acute abdomen in COVID-19 disease: 

The pediatric surgeon’s standpoint. Cirugía pediátrica: organo oficial 
de la Sociedad Española de Cirugía Pediátrica. 2021;34(1):3-8.

25. Hrusak O, Kalina T, Wolf J, Balduzzi A, Provenzi M, Rizzari C, Rives S, 

del Pozo Carlavilla M, Alonso ME, Domínguez-Pinilla N, Bourquin JP. 

Flash survey on severe acute respiratory syndrome coronavirus-2 infec-

tions in pediatric patients on anticancer treatment. European Journal of 
Cancer. 2020;132:11-16.

26. Korkmaz MF, Türe E, Dorum BA, Kılıç ZB. The epidemiological and 

clinical characteristics of 81 children with COVID-19 in a pandem-

ic hospital in Turkey: An observational cohort study. Journal of Korean 
Medical Science. 2020;35(25).

27. Chang TH, Wu JL, Chang LY. Clinical characteristics and diagnostic 

challenges of pediatric COVID-19: A systematic review and meta-anal-

ysis. Journal of the Formosan Medical Association. 2020;119(5):982-989.

28. Lu X, Zhang L, Du H, Zhang J, Li YY, Qu J, Zhang W, Wang Y, Bao S, 

Li Y, Wu C. SARS-CoV-2 infection in children. New England Journal 
of Medicine. 2020;382(17):1663-1665.

Received 06.02.2022 

 Accepted 16.03.2022




