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ÖZ 

Amaç: Çalışmanın amacı pediyatr ik COVİD-19 hasta-

larının klinik olarak sadece gastrointestinal semptomlar 

sergileyebileceğine dikkat çekerek, gastrointestinal sistem 

ile solunum sistemi tutulumu arasındaki ilişkiyi ortaya 

koymaktır.  

Materyal ve Metot: Çalışmaya 1-18 yaş arasında 300 

hasta dahil edildi. Hastalar semptomlarına göre; gastroin-

testinal semptomları, solunum semptomları ve gastrointes-

tinal semptomları ile solunumsal semptomları olanlar 

şeklinde 3 gruba ayrıldı. PCR testi pozitif hastalar COVID

-19 tanısı aldı. PCR negatif saptanan hastaların tanısı kli-

nik semptomlara ve temas öyküsüne göre konuldu. Hasta-

lar demografik özellikler, laboratuvar ve görüntüleme 

bulguları açısından analiz edildi. 

Bulgular: COVID-19 tanısı alan 300 hastanın 29' unda 

PCR pozitif saptandı. Sadece gastrointestinal semptomları 

olan 58 hastanın tümünde yakın temas öyküsü vardı, elli-

sekiz hastanın 24'ünde PCR pozitifliği (%41.3) saptandı. 

Yedi hastanın ikisinde (%12) görüntüleme bulguları 

COVID ile uyumluydu, 7 hastanın ikisinde PCR negatifti. 

Medyan nötrofil lökosit oranı ve CRP gastrointestinal 

semptomları olan grupta solunum semptomları olan gruba 

göre daha yüksek bulundu (sırasıyla p = 0.034, p = 0.028).  

Sonuç: Solunumsal şikayetler  içermeyen, sadece gast-

rointestinal semptom bulguları olan ve PCR testi negatif 

saptanan hastalar, olası COVİD-19’un erken solunum 

tutulumu açısından dikkatle değerlendirilmelidir.  

Anahtar Kelimeler: COVID-19, çocuk, gastrointestinal 

semptom  

ABSTRACT 
Objective: The aim of our  study is to present the asso-

ciation between respiratory system disorders and gastroin-

testinal system involvement through showing that pediat-

ric COVİD 19 patients can only display gastrointestinal 

symptoms.  

Materials and Methods: Three hundered COVID-19 

patients between 1-18 years of age were included into the 

study. The patients were divided into 3 groups according 

to symptoms which are classified gastrointestinal, respira-

tory and gastrointestinal and respiratory groups. Diagnosis 

of COVID-19 were made by PCR testing. In patients with 

negative PCR testing, diagnosis was made according to 

clinical symptoms and contact history. Patients were ana-

lyzed in terms of demographic features, laboratory and 

imaging findings.  

Results: There were 300 patients diagnosed with 

COVID-19. PCR testing was positive in 129 of 300 chil-

dren. All patients with only gastrointestinal symptoms had 

close contact history, 24 of 58 patients had PCR positivity 

(41.3%) and in 7 patients (12%), chest X- Ray findings 

were compatible with COVID-19. Two of 7 patients had 

negative PCR testing. Median NRL and CRP was higher 

in gastrointestinal group than respiratory group (p=0.034, 

p=0.028 respectively).   
Conclusions: Patients with gastrointestinal symptom 

and negative PCR testing should be evaluated carefully for 

early respiratory involvement without symptoms.  

Keywords: COVID-19, children, gastrointestinal symp-

tom 
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INTRODUCTION 

Coronavirus disease 2019 (COVID-19) pandemia 

continues unabated all over the world. It was known 

that adult patients were more affected at the begin-

ning of the outbreak, and there was insufficient data 

on pediatric patient group. Diagnosis of COVID-19 

in children based on the epidemiological features, 

clinical symptoms, laboratory, and imaging find-

ings. Criteria for testing and treatment COVID-19 

vary geographically. According to the largest meta-

analysis reporting clinical characteristics of the in-

fection, disease mainly causes respiratory system 

symptoms (like cough, expectoration, shortness of 

breath etc…) 1 Although the virus mainly affects 

respiratory system, different system involvements 

have been reported 2, 3. There are some publications 

in the literature that refer to cardiovascular, urinary, 

neurological, ocular, cutaneous, and hematological 

involvement. The gastrointestinal system (GI) in-

volvement of the virus in adult patients were de-

clared 4.  

However, the association between GI and respirato-

ry findings is limited in childhood. In our study, we 

compared the clinical and laboratory findings by 

grouping COVID-19 pediatric patients according to 

their respiratory and gastrointestinal system symp-

toms and both. We also investigated the positivity of 

pulmonary imaging and Polymerase chain reaction 

(PCR) tests only in the presence of gastrointestinal 

symptoms.  

 

MATERIALS AND METHODS 

Five hundred and eighty-one children aged 1 to 18 

years with suspected COVID-19 referred to the Pe-

diatric Department at Sancaktepe Training & Re-

search Hospital Istanbul, Turkey, from March 16, 

2020 to April 26, 2020 were enrolled to the study. 

The study was approved by the ethics committee of 

University of Health Sciences, Ümraniye Training 

and Research Hospital (Date: 28/04/2020, No: 139). 

The study was conducted in accordance with the 

international Helsinki declaration and ethical stand-

ards.  

All of the patients were evaluated according to their 

symptoms. Of 581 children, 300 had GI symptoms, 

respiratory symptoms and both GI symptoms and 

respiratory symptoms with or without fever, loss of 

smell and taste and constitutional symptoms. Three 

hundred patients’ management was based on nation-

al COVID-19 diagnosis and treatment strategies. 

The first national strategy was testing children who 

have contact with a person infected with COVID-19 

or who have travel history and at least one symptom 

of fever, cough, shortness of breath. Subsequently, 

all children with symptoms and signs of COVID-19 

regardless of contact or travel history began to be 

tested. All children with contact history, signs, and 

symptoms suggested to COVID-19, together with 

abnormal chest computed tomography (CT) scans 

and positive PCR tests, were diagnosed as a con-

firmed case of COVID-19.  

Symptomatic children with close contact history and 

negative PCR test results were defined as a suspect-

ed case of COVID-19. Confirmed and suspected 

children for COVID-19 were treated regardless of 

the severity of their clinical status. 

We divided the patients into three groups according 

to their symptoms. Newborn patients were excluded 

from the study. Symptoms like vomiting and diar-

rhea were classified as GI symptoms; symptoms like 

cough and shortness of breath were grouped into 

respiratory symptoms; the third group was constitut-

ed by both GI and respiratory symptoms. All pa-

tients in each group were presented with or without 

fever, fatigue, loss of taste, or smell. According to 

the PCR test results, demographic characteristics, 

laboratory findings, and chest X-Ray, CT images of 

all groups were evaluated. 

Informed consents were obtained from all patients 

for follow-up and treatment procedures. The study 

protocol was approved by the local ethical commit-

tee.  

The data was analyzed using SPSS 22 software 

package (IBM Corp., Armonk, NY, USA). The dis-

tribution of normality was analyzed using Kolmogo-

rov- Smirnov test. Data were expressed as median 

and range for non-parametricvariables; number and 

percentages (%) were expressed for categorical vari-

ables. Ki square test for categorical variables and 

Mann Whitney U test were used for comparison of 

nonparametric variables. Statistical significance was 

considered as p-value < 0.05. 

 

RESULTS  

Five hundred eighty-one children with suspected 

COVID-19 were enrolled in the study. There were 

300 patients with GI and respiratory or both GI and 

respiratory symptoms. Of the 581, 300 children as-

sessed, 129 (43%) had positive, and 171 (57%) neg-

ative PCR test results.The mean age of children was 

10.2±5.5 years of age, and there were 139 female, 

161 male patients (p=0.51). No patients died during 
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the follow-up period of the patients. 

The age, laboratory findings, and hospitalization 

times of the children from 3 groups are shown in 

Table 1.  

Patients with GI symptoms  

There were 58 patients with GI symptoms 

(vomiting, diarrhea). The mean age of the patients 

was 10±5.2 years. Twenty-four of 58 patients had 

PCR positivity (41.3%). Of 58 patients with GI 

symptoms only 32 had chest X-Ray evaluation, and 

7 of them (21.8%) were compatible with COVID-

19. One patient had PCR testing negative but CT 

findings compatible with COVID-19. All of the pa-

tients with GI symptoms (100%) had contact history  

with one or 2 infected people. Conversely, 210 of 

242 patients (patients with respiratory symptoms 

and patients with both respiratory and GI symptoms) 

had contact history (p=0.01). In laboratory evalua-

tion; median Neutrophil Lymphocyte Ratio (NLR) 

was higher in GI symptoms group (2.2; 0.20-6.04) 

than in the respiratory group (median 1.43; 0.22-8.1) 

(p=0.034). Median serum C- reactive protein (CRP) 

level 0.07 mg/dl (0-23.7 mg/dl) in GI group higher 

than serum CRP level in the respiratory group 

(median 0.01; 0-1.28) (p=0.028). Median eosinophil 

count was 170 U/l (range: 10-350 U/l) and lower 

than in the respiratory group (median 200; 20-3100) 

(p=0.05). Three patients (5%) were followed at the 

hospital or were hospitalized. 

Patients with GI and Respiratory symptoms 

One hundred and eighty five patients presented with 

cough and shortness of breath. The mean age of the 

patients was 12.4±4.6 years. Patients in this group 

were older than patients with GI symptoms 

(p=0.014) and patients with respiratory symptoms 

(p=0.001). Eighty-eight of 185 patients had PCR 

positivity (41.3%). Fifty-seven patients had both GI 

and respiratory symptoms, and seventeen of 65 pa-

tients had PCR positivity (29.8%). Thirty-seven 

patients with GI and respiratory symptoms had chest 

X-Ray evaluation, and in 10 of 37 patients, chest X-

ray findings were compatible with COVID-19 infec-

tion (27%). PCR results of these 10 patients were 

negative. 

In laboratory evaluation; median White blood cells 

(WBC) count was 10400 (range; 4800-26500) and 

was higher than in the respiratory group (median 

8050; range 3900-20300) (p=0.047). The median 

neutrophil count was 7690 (range; 2930-19960) and 

was higher than in the respiratory group (median 

4185; range: 860-10030) (p=0.003). Median NLR 

was 3.8 (1.1-5.79) and higher than in the respiratory 

group (median 1.43, range: 0.22-8.1) (p=0.004). 

Median monocyte count was 680 (330-2220) higher 

than in the respiratory group (median 555, range: 10

-2510) (p=0.04). Median serum CRP levels 0.66 

mg/dl (0.01-12.2) were also higher than in the res-

piratory group (median 0.01; 0-1.28) (p=0.001). 

Seven patients (12%) from this group were hospital-

ized during follow up. 

Patients with Respiratory Symptoms 

The mean age of these patients was 9.6±5.7 years. 

Chest X-Ray was performed in 129 patients in the 

respiratory group. Forty-six of 129 (35.6%) chest X-

Ray evaluation were compatible with COVID-19 

infection in the respiratory group. Twenty (10.8%) 

patients were hospitalized, and one of them admitted 

to the intensive care unit due to the severity of 

symptoms.  

 

DISCUSSION AND CONCLUSION 

Studies about clinical features have been increasing 

in children with COVID-19 recently. The respirato-

ry system is not only affected by severe acute respir-

atory syndrome coronavirus 2 (SARS–CoV–2) in-

fection; it has been shown that other systems 

(cardiovascular, urinary, neurological, ocular, cuta-

neous, and hematological) can also be affected and 

symptoms according to the affected system may be 

seen.5-10 One of the most frequently affected systems 

is the gastrointestinal tract, and patients may experi-

ence different digestive system symptoms. A meta-

analysis evaluating 60 studies and 4234 patients 

gives the frequency of GI findings as 17.6%11. The 

GI system involvement mechanism has been de-

scribed as the primary functional receptor of the 

Sars-CoV-2 virus ACE2 receptors, outside the res-

piratory system, in the digestive system, epithelial 

cells.12, 13 Unlike adult patients, the number of stud-

ies in pediatric patients is limited; few studies 

among children have been reported about GI tract 

involvement of COVID-19 in the literature.14-17 

The present study is the largest single-center study 

evaluating GI symptoms of COVID-19 in children 

to date. Among 581 suspected COVID-19 cases, 

300 patients had GI and/or respiratory symptoms. 

We found that 9.9 % (58/581) of the children had 

only GI symptoms. Wang et al., reported that 16.1% 

of 31 pediatric patients, Xia et al. stated that 25% of 

20 pediatric patients had GIS symptoms.14, 18 In a 

study evaluating 168 COVID-19 pediatric patients 

in Italy, it was stated that 18.5% of patients had GI 

symptoms.16 In a single-center study evaluating 50 

children and adolescent patients diagnosed with 
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COVID-19 in the USA, it was stated that 3 (6%) of 

50 patients had GI symptoms.15 

Close contact history is more frequent in patients 

with GI symptoms.19, 20 Ping et al. reported nine 

adult patients with only GI symptoms, and all of 

nine patients had a history of exposure confirmed or 

suspected SARS–CoV–2 infected patient.21 The data 

of the contact history in children infected with 

COVID-19 with GI symptoms are deficient. In our 

study, all patients with GI symptoms had one or two 

close contacts. This ratio was 87% in children with-

out GI symptoms.  

Besides, 24 of 58 patients with GI symptoms were 

negative PCR for COVID-19. Therefore, patients 

with contact history and an initial sign of GI symp-

toms should be carefully evaluated for early diagno-

sis of COVID-19, especially in PCR negative pa-

tients. There were 32 patients with GI symptoms 

evaluated with chest X-Ray; it was founded that 7 of 

32 patients were compatible with COVID-19 radio-

logically. Two of 7 patients had a negative PCR 

result. 

It is known that pediatric COVID-19 patients had 

milder and have a better prognosis than adults. It is 

not clear why the disease is milder compared to 

adults in the childhood age group. Different theories 

on this subject are emphasized. The first was ex-

plained as that ACE expression was less in children 

than in adults, the second was that the immunologi-

cal response was different in pediatric patients, and 

the third was that other viral agents in the upper 

respiratory tract in children may be competing with 

SARS-CoV-2.12 

In our cohort, there was no death, and patients with 

older age and patients with respiratory symptoms 

were hospitalized. Also, a significant relationship 

was reported between GI involvement and infection 

severity according to published articles and meta-

analyses. However, in our patient group, the patients 

with GIS involvement did not show a more serious 

clinical course. 

The age of patients with GI and respiratory symp-

toms was older than the GI group and respiratory 

group. We could not fully understand the cause of 

this condition, but as age grows, it can be considered 

as a possible ACE expression with possible GI and 

respiratory tract maturation. 

It is noteworthy that chest X-Ray in 7 (21.8%) pa-

tients of the GI group were pathological. Two of 

them had negative PCR testing. Therefore, pulmo-

nary system evaluation is critical in patients present-

ed with only GI symptoms, even if PCR testing is 

negative. It is known that careful assessment should 

be made in children before radiological imaging, but 

in COVID-19 patients, this requires individual as-

sessment. 

Laboratory findings in COVID-19 disease are 

known as lymphopenia and high inflammatory 

markers, high AST, ALT, and abnormal coagulation 

parameters.22, 23 In a study by Zhang et al., laborato-

ry values of 164 COVID-19 adult patients with GI 

symptoms were compared with those without GI 

symptoms, CRP and LDH levels were significantly 

higher in GI groups than the non-GI group. Four 

pediatric studies with 227 patients analyzed by Mao 

et al., children with COVID-19, had a lower risk of 

increased ALT concentrations than adults. However, 

gastrointestinal symptoms were similar between 

children and adults.4 In our study, we did not detect 

significant AST and ALT elevation in our patients. 

NLR and CRP levels were higher in the GI symp-

toms than in the respiratory group, besides eosino-

phil count was lower than the respiratory group. The 

median WBC count, median ANC count, median 

NLR, median monocyte count, and median serum 

CRP level in GI and the respiratory group was high-

er than in the respiratory group.  The increase in 

leukocytosis and polymorphonuclear cell numbers 

will provide an advantage in terms of cellular re-

sponse, as well as facilitating the spread of the virus 

to different tissues. It can be thought that severe 

inflammation causes more than one system involve-

ment. 

Our study's limitation was that we could not study 

PCR in stool samples to assess the excretion time 

and viral load of the virus with feces in patients with 

GI symptoms (with or without respiratory symp-

toms). Future studies on this subject are needed. 

 

 

It should never be forgotten that GI problems may 

also be seen with COVID-19, especially in pediatric 

patients. Detailed evaluation of pulmonary system 

involvement is fundamental in patients who have 

only GI symptoms.  
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