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Abstract 

Background: COVID-19 can cause various symptoms in children. The aim of the study was 

evaluation of multi-organ presentation of children with COVID-19 infection in Amirkola Children’s 
Hospital in Babol, Iran.  

Materials and Methods: This study was conducted retrospectively and data were extracted from 

medical records. All children with suspected COVID-19 infection who were referred to Amirkola 
Children’s Hospital in Babol (north of Iran) from March 4, 2020 to May 30, 2020 were enrolled. 

Clinical features of the respiratory and digestive system and Multisystem Inflammatory Syndrome in 

Children (MIS-c) were assessed. In all children WBC, RBC, Hb, MCV, Lymphocyte, CRP, ESR, 
ALT, AST, PT, PTT and platelets were also evaluated. Data analysis was conducted with SPSS 
software version 16.0.  

Results: Totally 37 children were recruited to the study. The most common clinical symptoms in 
children were fever (86.5%), weakness (75.7%) anorexia (73%) abdominal pain (48.6.9%), diarrhea 

(45.9%) nausea and vomiting (37.8%), cough (32.4%). About 60% and 8% of children had Hb and 

MCV less than normal levels respectively, So that 80% and 60% of children had abnormal elevations 
in CRP and ESR, respectively. Also, 32% and 35% of them had an increase in ALT and AST levels 

respectively and about 40% of them had hypoalbuminemia. Additionally, 7 of 37 (18.9%) children 

had MIS-c. The result of the study demonstrated that 10/37 (32.4%) of children had pulmonary 
involvement.  

Conclusion: In this study gastrointestinal symptoms were more common than respiratory symptoms 

in children with COVID-19 infection. Also, about one- fifth of children with COVID-19 had MIS-c. 
Attention to manifestations of organs other than respiratory system in children with COVID-19 
infection is necessary.  
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1- INTRODUCTION 

       At the end of 2019, a new virus was 

detected in Wuhan, China, which caused 

widespread pneumonia in humans, World 

Health Organization (WHO) reported the 

pandemic of novel coronavirus worldwide 

in October 2020 (1). Up to 23 August 

2020, about 23 million and 356 thousand 

people in the world and in Iran have been 

infected with COVID-19 infection, 

respectively (2). COVID-19 infection 

affects all age groups (3), but severe 

disease in children is less common than 

adults (4). CDC reported 146,790 patients 

with COVID-19, 1.7 percent were under 

18 years old (5). The main involvement of 

COVID-19 infection is the respiratory 

tract, it can damage to vital organs such as 

lung, liver, heart, kidney, and 

gastrointestinal (GI) tract (4, 6). Fever and 

cough are the most common symptoms. 

Other symptoms include diarrhea, 

abdominal pain, sore throat, nasal 

congestion, and vomiting.(7).  

Also, new studies from the UK (8, 9), 

Europe, Canada, the US (10, 11) and other 

countries (12, 13), reported that children 

with COVID-19 show Multisystem 

Inflammatory Syndrome in Children (MIS-

C) with COVID-19 infection. Most of the 

children with MIS-C have incomplete or 

complete criteria of Kawasaki disease. 

However, these patients were different 

from Kawasaki disease epidemiologically 

and most of the cases MIS-C were 

detected in older children and adolescents 

(14). Laboratory findings in children with 

COVID-19 also change. Researchers 

reported changes in white blood cell 

(WBC), c-reactive protein (CRP), 

lymphocyte, high lactate dehydrogenase 

(LDH), and inflammatory markers 

(procalcitonin, ferritin) associated with 

COVID-19 infection(15). Additionally, 

abnormal levels of liver function tests like 

alanine aminotransferase (ALT), aspartate 

aminotransferase (AST), were also 

reported (16). Chest radiography can be 

unremarkable or indicate findings in favor 

of pneumonia (17). These  findings include 

glass ground opacity, unilateral or diffuse 

shadows, and involvement (17). Although 

studies were performed on the clinical 

symptoms, laboratory and radiography 

features of children with COVID-19, 

various aspects of this infection in children 

especially in Iran have not yet been agreed 

upon. The aim of the study was an 

evaluation of multiorgan presentation of 

children with COVID-19 infection in 

Amirkola Children’s Hospital in Babol 

city, Iran. 

2- MATERIALS AND METHODS 

2-1. Study design and population.  

      This study was conducted by 

retrospective method and data were 

extracted from medical records. All 

children with suspected COVID-19 

infection who were referred to Amirkola 

Children’s Hospital in Babol (north of 

Iran) from March 4, 2020 to May 30, 2020 

were enrolled. Children in the study were 

defined with a suspected or confirmed 

COVID-19 infection (18, 19).  

If children had the appendix symptoms, 

they would be considered as suspected:  

 A child with a history of sore throat, 

chills or dry cough with dyspnea and 

with or without fever which could not 

be attributed to another etiological 

factor. 

 A child with fever and respiratory 

symptoms and a history of having 

contact with COVID- 19 patient, 

 A child with pneumonia who despite 

adequate treatment did not have a 

good clinical response.  

If they had the appendix symptoms, they 

would be considered as confirmed one:  

 with positive oropharyngeal and 

nasopharyngeal swab specimens for 

SARS-CoV-nucleic acid using real-

time reverse-transcriptase 
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polymerase-chain-reaction (RTPCR) 

assay;  

 or with a radiological presentation 

that strongly suggests a COVID-19 

infection according to the pediatric 

radiologist and infectious disease 

specialist’s opinion (18, 19).    

2.2. Data collection 

Data were calculated by two specialists 

(one was specialized in pediatric infection 

sciences and another in health sciences). 

The information extracted include 

demographic epidemiologic variables, 

clinical symptoms, laboratory results, 

radiographic finding and pharmacological 

treatments. 

2-2-1. Evaluation of clinical 

manifestations and management   

Clinical manifestations of children with 

COVID-19 infection include fever, 

shortness of breath, cough, weakness, 

anorexia, diarrhea, and nausea-vomiting, 

rash, and abdominal pain. All treatment 

measures including drug and supportive 

therapies were also evaluated.   

2-2-2. Evaluation of Multisystem 

inflammatory syndrome (MIS-c) 

According to the definition of World 

Health Organization, MIS-c was diagnosed 

(20). For all children with MIS-c 

symptoms, echocardiography was 

performed by a pediatric cardiologist. 

2-2-3. Evaluation of laboratory results 

and radiographic finding  

After admission, Oropharyngeal and 

nasopharyngeal swab specimens were 

taken from all children and the real time 

polymerase chain reaction (RT-PCR) test 

for SARS-Cov-2 RNA was done. All tests 

were evaluated at Caspian Core Research 

Laboratory. In all children, complete blood 

count, C-reactive protein (CRP), and 

erythrocyte sedimentation rate (ESR) were 

measured (the information was taken from 

hospital records). Normal cut-off levels 

were considered for CRP <10 mg/dL and 

ESR <25 mm/hr (6). White blood cells 

(WBC), Red blood cells (RBC), 

hemoglobin (Hb), Mean Cell Volume 

(MCV) were also conducted. Normal cut-

off levels were considered for WBC (5-11 

× 10 3 cell/l),   RBC (4-11 × 7 6 cell/l), Hb 

(> 11 mg) and MCV (70-96). Liver 

enzymes like ALT, AST and albumin were 

evaluated. Normal cut-off levels were 

considered for ALT, AST less than 35 and 

40 IU/l for girls and boys, respectively and 

albumin between 3-5.5gr/dl (21).  

Additionally, some of the coagulation 

factors such as Prothrombin Time (PT), 

Partial Thromboplastin Time (PTT) and 

Platelets (Plt) (150-450 × 10 3 cell/l) were 

assessed. All tests were performed in the 

laboratory of Amirkola Children's 

Hospital. A Chest X-ray or computed 

tomography (CT) was taken from all 

children to assess pulmonary lesion. In 

imaging evaluation, some features such as 

the number of lobe involvement, the 

location of the involvement (unilateral or 

bilateral), predominant distribution (central 

or peripheral were examined. All imaging 

features were evaluated by an infectious 

diseases specialist, pediatric pulmonologist 

and one experienced pediatric radiologist. 

2-2-4. Demographic and epidemiological 

information 

Demographic, epidemiological and 

medical characteristics such as age, 

gender, place of residence, history of 

having contact with infected individuals, 

living at the epidemic site of the disease 

and recent travel were recorded. In 

addition, the consequences of the disease 

in the child including the length of hospital 

stay, hospitalization in the intensive care 

unit and mortality were assessed. 

2-3. Ethical considerations 

This study was approved by the Health 

Research Institute of Babol University of 

Medical Sciences (ID: 
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IR.MUBABOL.REC. 1399.184). This 

study was performed retrospectively from 

the medical records, and children their 

parents were allowed to publish 

information in this article.  

2-4. Inclusion and exclusion criteria 

Inclusion criteria were children between 

two months and 18 years old, and having 

no history of chronic liver, kidney disease, 

neuromuscular and congenital heart 

disease and also immune system 

deficiency. The exclusion criterion was 

infectious diseases other than COVID-19. 

2-5. Data Analyses 

Statistical analysis was performed using 

SPSS software version 16.0 through 

descriptive and analytical indicators. 

P<0.05 was considered as significant level 

in the study. 

3- RESULTS 

       Totally 37 children were recruited to 

the study. These children with a suspected 

diagnosis of COVID-19 were admitted to 

Amirkola Children’s Hospital of Babol 

University of Medical Sciences from 

March 5, 2020 to May 30, 2020 .Of these 

37 children, 21 (56.8 %) children were 

identified as confirmed cases with 

COVID-19 infection, and 16 (43.2%) were 

suspected or probable cases. 

3-1. General and epidemiological 

information 

The median age of children was 6.00 (IQR 

3.50, 10.00) years. The majority of them 

were male (75%) and live in the city 

(61%). Twelve percent of children had a 

history of diseases such as asthma or 

hypothyroidism. All children lived in 

epidemic region with COVID-19 infection.  

Thirty-six children were admitted to the 

hospital and 1 child was managed at home. 

The median of hospital stay and interval of 

the onset of symptoms at admission (day) 

in affected children was 8.00 (IQR 6.50, 

10.50) (day), and 4.00 (IQR 2.00, 6.00) 

(day), respectively (Table.1).  

 
    

 Table-1: Demographics, clinical findings and imaging result of 37 patients with COVID-19. 

Variables Value  

Age in years, median (IQR)  

Weight in kg, median (IQR)  

6.00 (3.50-10.00)  

20.00 (16.00-3 

Gender: Male, no. (%)  20 (54.10)  

Place of residence: Urban, no. (%)  25 (67.6)  

The length of stay in the hospital, median (IQR)  8.00 (6.50- 10.50)  

Time from beginning of symptoms to hospitalization 

Clinical findings 

 

4.00 (2.00-6.00) 

Fever, no. (%)  

Anorexia (%) 

Weakness (%) 

32 (86.5)  

27 (73.0) 

28 (75.7) 

Dry-cough, no. (%) 

Sort throat  

12 (32.4)  

11 (29.7) 

Rash, no. (%)  6 (16.2)  

DispenH (%)  10 (27.0)  

Nausea/vomiting, no. (%)  14 (37.8)  

Abdominal pain, no. (%)  18 (48.6)  

Myalgia, no. (%)  13 (35.10)  
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Tiredness, no. (%)  11 (24)  

Diarrhea, no. (%)  16 (36)  

Sore throat, no. (%)  

 

7 (16)  

Imaging results  

Pulmonary involvement, no. (%)        

  

10 (32.4) 

     Bilateral lung, no. (%) 6 (60) 

     Multilobar lung involvement, no. (%) 7 (70) 

     Predominant central distribution, no. (%) 7 (70) 

     GGO with consolidation no. (%) 

     Consolidation no. (%) 

     Pleural Effusion no (%) 

7 (70) 

3 (30) 

2 (20) 

    IQR: Interquartile range. 

 

3-2. Clinical symptoms and treatment 

The most common clinical symptoms in 

children were fever (86.5%), weakness 

(75.7%), and anorexia (73%). Also, these 

children experience symptoms such as 

abdominal pain (48.6.9%), diarrhea 

(45.9%), nausea and vomiting (37.8%), 

cough (32.4%), sore throat (29.7%), and 

dyspnea (27%). Additionally, 6 (16.2%) of 

them had a rash. All cases with COVID-19 

infection and lung involvement received 

antibiotics such as ceftriaxone, 

clindamycin and antiviral such as Kaletra. 

Also, if needed, the patient was put on 

bronchodilators like Duolin or Ventolin 

with a nebulizer and supplemental oxygen 

with nasal cannula. All children were 

discharged with the good general 

condition. 

3-3. Multisystem inflammatory 

syndrome  

The findings of the study indicated that, 7 

of 37 (18.9%) children had MIS-c. All 

children with MIS-c syndrome 

experienced rash, erythema in different 

parts of the body, also 2 of them 

experienced conjunctivitis. Also, most of 

them (70%) had gastrointestinal symptoms 

such as anorexia, diarrhea and abdominal 

pain. Two of them had sore-throat and one 

child was admitted to the intensive care 

unit. Additionally, echocardiographic 

findings showed 4 of 7 with MIS-c 

syndrome had heart involvement like 

pericardial effusion (PE), myocarditis, and 

inflammation in the coronary arteries. 

Corticosteroids were used to treat all of 

them.  

3-4. Laboratory and Radiographic 

findings 

Findings of the study showed that 38.5% 

of children were positive for SARS-CoV-2 

RT-PCR and 13.5 % were positive for 

SARS-CoV-2 antibody testing. The result 

of study illustrated the median WBC and 

RBC counts were 8900 (IQR7 100, 11650) 

cells/l and 4120 (3790-4570) cells/l 

respectively. The median of Hb was 10.50 

(IQR 10.1, 11.60) mg/d, and the median of 

MCV was 78.00 (IQR 74.10, 80.35) FL.  

About 60% and 8% of children had Hb and 

MCV less than the normal level. Also, 

14/37 (37.8%) of children had 

lymphopenia. Markers of inflammation 

were assessed with median ESR 35.00 

(IQR 16.50, 76.50) mm/hr and CRP 35.00 

(IQR 16.50, 76.50) mg/L. So that 80% and 

60% of children had elevated CRP and 

ESR, respectively. Additionally, the 

median of liver enzymes such as ALT and 

AST and albumin were 30.50 (IQR 24.75, 

51.50) U/L, 29.00 (IQR 14.75, 54.50) U/L 

and 3.45 (IQR 2.95, 4.20) g/dl, 

respectively. Also, 32% and 35% of them 

had an increase in ALT and AST levels 
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respectively and about 40% of them had 

blood albumin less than normal level. The 

median of coagulation factors such as PT, 

PTT and platelets are shown in Table.2. 

The result of the study demonstrated that 

10/37 (32.4%) of children experienced 

pulmonary involvement (Table.1).  

   

     Table-2: Laboratory findings of 37 patients with COVID-19. 

      IQR: Interquartile range. 

4- DISCUSSION 

      Aim of this study was evaluation of 

multiorgan presentation of 37 children 

with COVID-19 infection. The results 

demonstrated that the most common 

clinical presentations of COVID-19 in 

children were fever, weakness, anorexia, 

abdominal pain, diarrhea, nausea, 

respectively. The most important abnormal 

laboratory results were an increase in CRP, 

ESR, low hemoglobin and elevated liver 

enzymes, respectively. Also, 18% and 32% 

of them had MIS-C and the lung lesion, 

respectively.  In the study, fever, weakness 

and anorexia, were the most common 

symptoms and then gastrointestinal 

symptoms such as abdominal pain and 

diarrhea. Based on various studies, the 

most common symptoms in children with 

COVID-19  were cough and fever (7, 22). 

Whereas only one-third of children in our 

study had cough. One justification for this 

discrepancy can be that clinical 

presentations of COVID-19 infection are 

different in the world (3). In our region, it 

mostly presents in the form of 

gastrointestinal symptoms. Also, another 

justification may be due to a change in the 

behavior of the virus over time. The result 

of the study illustrated that 18% of 

children had MIS-C. Children with MIS-C 

experience problems such as 

gastrointestinal symptoms, rash, red eyes 

and heart involvement.  Children with 

MIS-C, in studies of the United States 

(23), and UK (9), Italy (24), and France 

(25) also had the same symptoms. SARS-

CoV-2 can act as a direct stimulant of 

autoimmune or auto inflammatory 

conditions, with unknown 

mechanisms(26). Also, SARS-CoV-2 can 

block types I and III interferon responses 

Parameter  Value  

 

Immunoglobulin M no. (%)   

 

13 (21.3)  

Immunoglobulin G no. (%)     

Immunoglobulin M and Immunoglobulin G, no. (%)   

13 (21.3)  

7 (11.5) 

Immunoglobulin M  in cells/uL, median (IQR)  

Red blood cells in cells/uL, median (IQR)  

8900 (7100-11650) 

 4120 (3790-4570) 

Hemoglobin in g/dL, median (IQR) 

Mean Cell Volume  in femtoliter  median (IQR) 

10.50 (10.1- 11.60)  

78.00 (74.10-80.35) 

Platelets in thousands/uL, median (IQR)  263000 (19000- 423000)  

Absolute lymphocyte count in thousands/uL, median (IQR)  2130 (1012-3111)  

Erythrocyte sedimentation rate in mm/hr, median (IQR)  35.00 (16.50- 76.50)  

C-reactive protein in mg/L, median (IQR)  43.00 (21.50- 65.00)  

Aspartate Aminotransferase in U/L, median (IQR)  30.50 (24.75- 51.50)  

Alanine aminotransferase in U/L, median (IQR)  29.00 (14.75- 54.50)  

Albumin in g/dl, median (IQR) 3.45 (2.95- 4.20)  

PT in ng/mL, median (IQR)  13.10 (12.50-14.10)  

PTT in pg/mL, median (IQR)  33.50 (30.00- 38.50) 
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following causing cytokine storm (27). 

The finding of the study indicated that 

about 78.4% of children had abnormal 

inflammatory indexes. Compared to the 

past studies, it has been higher (85). This 

difference in results may be due to 

measurement methods and laboratory kits 

used. Sixty percent of children had 

hemoglobin less than 11 mg/dl which has 

not been reported in previous studies. It is 

unknown whether COVID-19 is a cause of 

anemia. In patients with COVID-19 

infection inflammatory cytokines such as 

interleukin-6, -10 and-1β were elevated. 

Interleukin -6 regulates hepcidin and 

increases hepcidin level in both chronic 

and acute inflammation (28).  

Hepcidin is secreted from hepatocytes and 

it can inhibit iron secretion from 

macrophages and reduce iron absorption 

from the intestinal lumen (28). Of course, 

hereditary anemia (minor thalassemia) or 

iron deficiency and malnutrition may have 

influenced our results. About 30% of 

children had elevated ALT and AST 

association with decreased albumin. The 

result was in line with Cai et al.’s study 

(29) , and Qiu et al.’s study (6). Elevated 

liver enzymes reported in different studies 

were between 6% and 70%  (6, 29).  

Possible mechanism may be related to the 

presented angiotensin-converting enzyme 

2 (ACE2) in intestines (16, 30). In 

previous studies, lymphopenia was not 

common in children, and most indexes in 

CDC were normal (6, 10); while in the 

study, lymphopenia in about 37.8 % of 

children was a significant laboratory 

finding.  Of course, more sample sizes, as 

well as genetic factors, can be the reason 

for the difference in results. About a third 

of children had respiratory symptoms. But 

chest x-rays were reported in most patients 

with no specific findings. These findings 

are similar to past studies, and results 

showed a simple chest x-ray has low 

specificity compared to lung CT scan (31). 

The most common finding on lung CT 

scan was bilateral GGO.  These results 

have been matched by the findings of chest 

CT scans in adults and children with 

COVID-19. Hoang et al. in  a systematic 

review study of 7748 children with 

COVID-19 reported that 32% of them had 

pulmonary involvement and ground glass 

opacities were the most frequent CT 

abnormality (3). 

4-1. Study Limitations  

This study had some limitations. First, we 

did not measure procalcitonin, ferritin, 

lactate dehydrogenase (LDH), creatine 

phosphokinase (CPK), D-dimer and CPK. 

Second, the study was retrospective.  

5- CONCLUSION 

       In the study, gastrointestinal 

symptoms were more common than 

respiratory symptoms in children with 

COVID-19 infection. Also, about one-fifth 

of children with COVID-19 had MIS-C. 

Attention to manifestations of organs other 

than the respiratory system in children 

with COVID-19 infection is necessary.  
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