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SUMMARY

PROFILE OF GASTROINTESTINAL MANIFESTATION ON
PEDIATRIC PATIENTS WITH COVID-19 IN RSUD DR. SOETOMO

Alya Kusumaningrum

Coronavirus Disease 2019 (COVID-19) is predominantly a respiratory
disease caused by Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2), which were first reported in China on December 2019 and has been
declared as a global pandemic by the World Health Organization (WHO) since
March 2020 (Lee et al., 2020; Puoti et al., 2021). As of June 16, 2021, there have
been over 176 million confirmed COVID-19 cases and 3.8 million deaths
worldwide, with approximately 8.5% of the reported cases were pediatric patients
under the age of 18 years (WHO, 2021). The majority of children infected with
SARS-CoV-2 show mild symptoms, although 15 to 35% may be asymptomatic
(Chen et al., 2020). Based on a study by Kariyawasam et al. (2021), COVID-19
patients experience gastrointestinal symptoms in 11.4 to 61.1% of cases. Anorexia,
diarrhea, nausea, vomiting, and abdominal pain are among the most common
COVID-19-related GI symptoms.

The general objective of this study is to identify and analyze the
gastrointestinal manifestations on pediatric patients with COVID-19 in RSUD Dr.
Soetomo. This study uses a descriptive and retrospective study design to examine
the profile of gastrointestinal manifestation on pediatric patients with COVID-19
in RSUD Dr. Soetomo by using secondary data through medical records. The
population in this study were pediatric patients with COVID-19 in the Pediatric
Ward of RSUD Dr. Soetomo during the period of 1 July 2020 to 30 June 2021.

Based on the data obtained, there were 113 eligible pediatric COVID-19
patients in RSUD Dr. Soetomo during the period of 1 July 2020 to 30 June 2021.
The predominant demographic characteristics of pediatric patients with COVID-19
in RSUD Dr. Soetomo were those with the age group of 6 to less than 18 years with
an average of 8 years old, male, confirmed COVID-19 positive before
hospitalization, not yet recovered after being discharged, and had a mean hospital
length of stay of 16 days. There was 76.1% of patients that had an underlying
medical condition. The severity of illness of COVID-19 of the patients was
dominated by asymptomatic infection (37.2%). The gastrointestinal manifestations
of COVID-19 found in 44.2% of the total patients include nausea or vomiting
(25.7%), diarrthea (15.9%), anorexia (13.3%), abdominal pain (8.8%),
hepatomegaly (1.8%), splenomegaly (1.8%), and GI bleeding (1.8%).
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The mean laboratory examination results of pediatric COVID-19 patients
were as follows: hemoglobin level of 10.69 g/dL, RBC count of 4.45 x 10°
cells/mm?, hematocrit level of 34.24%, WBC count of 24.17 x 10° cells/mm?,
platelet count of 260.77 x 10° cells/uL, sodium level of 136.9 mEq/L, potassium
level of 4 mEq/L, chloride level of 102.7 mEq/L, BUN level of 21.59 Mg/dL
(31.0%), serum creatinine level of 1.40 Mg/dL, albumin level of 3.29 g%, SGPT
level of 84.73 U/L, and SGOT level of 53.67 U/L. The most prevalent macroscopic
characteristics of the stool analysis of pediatric COVID-19 patients with diarrhea
were transparent in color (72.2%), liquid in consistency (77.8%), and without the
presence of blood and mucus (88.9%).
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ABSTRACT

PROFILE OF GASTROINTESTINAL MANIFESTATION ON
PEDIATRIC PATIENTS WITH COVID-19 IN RSUD DR. SOETOMO

Alya Kusumaningrum

Introduction: Coronavirus disease (COVID-19) is an infectious disease caused by
the SARS-CoV-2 virus. Although primarily known as a respiratory disease,
COVID-19 could have gastrointestinal manifestations, such as diarrhea, nausea or
vomiting, and abdominal pain since angiotensin-converting enzyme 2 (ACE2)
receptors are also expressed in small intestinal epithelial cells.

Objective: To identify and analyze the gastrointestinal manifestations on pediatric
patients with COVID-19 in RSUD Dr. Soetomo.

Method: This is a descriptive retrospective research that use secondary data from
the medical records of pediatric patients of COVID-19 in RSUD Dr. Soetomo
during the period of 1 July 2020 to 30 June 2021. The inclusion criteria of this
research are patients in the age of 0-18 years who were confirmed COVID-19
through PCR test. The collected data include the demographic, underlying medical
condition, severity of illness, gastrointestinal manifestation, and supporting
examinations.

Results: Of all 113 pediatric patients with COVID-19, the average age was 8 years
old, male, confirmed COVID-19 positive before hospitalization, not yet recovered
after being discharged, and had a mean hospital length of stay of 16 days. 76.1% of
patients had an underlying medical condition. 37.2% of patients was asymptomatic.
The gastrointestinal manifestations of COVID-19 found in 44.2% of the total
patients include nausea or vomiting (25.7%), diarrhea (15.9%), anorexia (13.3%),
abdominal pain (8.8%), hepatomegaly (1.8%), splenomegaly (1.8%) and GI
bleeding (1.8%).

Conclusion: 44.2% of the total patients in this study had at least one gastrointestinal
symptom of COVID-19. The highest prevalence of GI manifestation of COVID-19
was nausea or vomiting, accounting for 25.7% of all patients.

Kata Kunci: COVID-19, gastrointestinal, pediatric

10



IR — PERPUSTAKAAN UNIVERSITAS AIRLANGGA

TABLE OF CONTENT

RESEARCH PAPER ....coooiiiiiieee et 1
PREREQUISITE SHEET ......ccooiiiiiiiiiiesiesteeeeeee e 2
APPROVAL SHEET ....ouiiiiiieiieeeeeeeee ettt 3
EXAMINER DECISION FORM.....coooiiiiiiiiiie et 4
STATEMENT OF ORIGINALITY ..covveiiiiieiieieeeeseete et 5
ACKNOWLEDGEMENT ..ottt e 6
SUMMARY ..ottt st ettt et st b e sae e 8
ABSTRACT ...ttt sttt sttt sttt 10
TABLE OF CONTENT ..ottt 11
LIST OF FIGURES.......ooiiiiiiiieieeeee et 14
LIST OF TABLES ..ottt 15
LIST OF ATTACHMENTS ..ottt 16
LIST OF ABBREVIATIONS ..ottt 17
CHAPTER T .ot 18
1.1 BaCKEIOUNA ....eviiiiiiiiicii ettt et 18
1.2 Formulation of Problem .............cccoooiiiiiiiiiiiiiiiccceeece e 20
1.3 Objective of ReSEarch ..........ccceeiiiiiiiiiiiiiiiciecccee e 20
1.3.1 General ObJECHIVE.....cccuieruiieiieiieeiieeiie ettt ettt ettt ebee e ens 20
1.3.2 SPecific ODJECHIVE ....oeuvieiieeiieiie ettt et ens 20

1.4 Benefit 0f ReS€arch..........ccveviiiiiiiiiieiiicc e 21
1.4.1 Academic Benefit........ccoooieiiiiiiiiiiiiiie e 21
1.4.2 Practical Benefit........cccoeviiiiiiiiiieiiecie e 21
CHAPTER TL...cciiiiiieieeee et 22
2.1 COVID 19 ettt 22
2.1.1 Definition and EtiolOgY ........c.cccuieriiiiiieiieiiieiiecie et 22
2.1.2 EpIdemiolOZy .....cevvieiiiiiieiieeie ettt 24
2.1.3 Pathophysiology and Risk Factors of COVID-19 in Pediatric Patients26
2.1.4 Manifestation of COVID-19 in Pediatric Patients ...........ccccceevvenenn. 28
2.1.5 Classification of COVID-19 based on the Severity of Illness ............. 29
2.1.6 Diagnosis of COVID-19 in Pediatric Patients ............cccceeeeverienennene 31
2.1.7 Management and Therapy of COVID-19 in Pediatric Patients ........... 33

2.2 Gastrointestinal Manifestation of COVID-19 in Pediatric Patients............ 34

11



IR — PERPUSTAKAAN UNIVERSITAS AIRLANGGA

2.2.1 Definition, Etiology, and Epidemiology ..........ccccoeviiriiienieniienieniee 34
2.2.2 Pathophysiology and Risk Factors..........ccccceeeeeiiiinieniieniecieeieee 35
2.2.3 Gastrointestinal Manifestation .............ccceevvierieriieenieniieeneecie e 36
2.2.4 Correlation Between Gastrointestinal Manifestation with the Severity
and Outcome of COVID-19 in Pediatric Patients...........c.cccceevivenienirenennne. 38
2.2.5 Management and Therapy ........ccoocveeiieiieiiieniecieeee e 40
CHAPTER Tttt 42
3.1 Conceptual Framework ..........ccoooieiiieiiiiiiiiiec e 42
3.2 Description of Conceptual Framework .............cccocceevviiiiiiniiiinieniicieee 43
CHAPTER IV ettt 45
4.1 Research Type and Design.........cc.eecuieriiiiiieiieeiiecie ettt 45
4.2 Population, Sample, and Sampling Technique ............cccceeeeiieniiiiiieniennene 45
4.2.1 POPUILALION ..ottt ettt sttt e e eeee e 45
4.2.2 Research Sample .......ccoocvieiiieiiiiiiieiieieeee e 45
4.2.3 Sampling TeChNIQUE..........ccccueriiiriiieiieiieeie et 46
4.3 Research Variables........c.oooviiiiiiiiiieiecieee et 46
4.3.1 Variable ClassifiCation...........cccueeruieriieiieiiieiie ettt 46
4.3.2 Operational Variable Definition.............ccoeeeevieiiiienieiiiienieciceie e 47
4.4 Research MaterialS ........c.oeovieiiiiiiiiiieieeieee e 51
4.5 Research INStIUMENtS .......cc.eieuieiiiiiiierie ettt 52
4.6 Research Location and TIime..........cceeveiiiieiiieiiienie et 52
4.6.1 Research LOCAtioN.........cccuieiiieiiieiieiiieiieeie et 52
4.6.2 Research TIme..........ccoeeiiieiiieiiieiieeie ettt ettt ens 52
4.7 Procedure of Data ColleCtion ..........c.eeviieiierieeiiieiieeieeee et 52
4.7.1 Data CollECtION. .....c.eieiieiiieiieeie ettt ettt sttt ens 52
4.7.2 Operational Framework ...........cccoccoeiviiiiiiiiiinieciieieceeeeece e 53
4.8 Data Processing Technique and Analysis .........cccooceeeviienieeiiienieiiienieee 53
4.8.1 Data Processing Technique ............coccueeriiiiiieiiiiiieiiece e 53
4.8.2 Data ANALYSIS ..ccveeiuiieiieeieeiieeie ettt ettt en 54
4.9 Ethical Aspect of ReSearch ...........ccceeviiiiiiiiiiiiiiieceeecee e 54
CHAPTER V..ot 55
5.1 Demographic CharacteriStiCs .........ccueeruierieeriieniieriieeieesieeeteeiee e eneeeeneens 55
5.2 Underlying Medical Condition ...........cccoecueeviieriieniienieeieeeie e 57
5.3 Severity of Illness 0f COVID-19 ......cccoiviiiiiiiiieieieeeeee et 58
5.4 Gastrointestinal Manifestation ............ccoeeveeviieriiieiienie e 59

12



IR — PERPUSTAKAAN UNIVERSITAS AIRLANGGA

5.5 Supporting EXamination...........ccceerieeriienieeniienieeciieeieesieeste e seeeeee e e 60
5.5.1 Laboratory EXamination..........c.ccceerieeiienieeiienieeieeiie e esiee e 60
5.5.2 StOOL ANALYSIS ..veeiiieiieiieeiieeie ettt 66

CHAPTER VI .ottt 68

6.1 Demographic CharacteriStiCs .........ccueeruierieeriieriieriieeieerieeeteeiee e neeeeneens 68

6.2 Underlying Medical Condition ...........ccceecueeiiieriieniienieeiienie e 71

6.3 Severity of Illness of COVID-19 ......ccccooviiiiiiiiieieeeeece e 72

6.4 Gastrointestinal Manifestation ............cccoecveevieiiiieiienieeie e 73

6.5 Supporting EXamination...........cccueerieeriienieeiiienieeciee ettt sveeeee s ens 75
6.5.1 Laboratory EXamination..........c.ccceerieeiiienieeiienie e e 75
6.5.2 StOOL ANALYSIS ..vieiiieiiieiieeiieeie ettt 77

CHAPTER VLot 79
7.1 CONCIUSION. ...ttt et 79
7.2 SUZEESTION ..ottt ettt ettt et e stte et e e ebeesabeenbeesnseenseennseans 80

REFERENCES.......oootiiiiiiieeee ettt 81

ATTACHMENT ..ottt 85

13



IR — PERPUSTAKAAN UNIVERSITAS AIRLANGGA

LIST OF FIGURES

Figure 1 Transmission Cycle of SARS-CoV-2 Virus (Galanopoulous et al., 2020)

Figure 2 COVID-19 cases per 100,000 population reported by countries, territories,
and areas, 14 — 20 June 2021 (WHO, 2021) ....ccoviiieiiieieeeeeeee e 25
Figure 3 COVID-19 deaths per 100,000 population reported by countries,
territories, and areas, 14 — 20 June 2021 (WHO, 2021)......cccovveeviieeciieeieeeneeen, 25
Figure 4 Schematic representation of SARS-CoV-2 virus showing target proteins

and its host entry mechanism (Naqvi et al., 2020).........ccceeviierieniienieniieieeene 27

14



IR — PERPUSTAKAAN UNIVERSITAS AIRLANGGA

LIST OF TABLES

Table 1 Operational Variable Definition...........c.coccevvienieniiiinieniiiencceene 47

Table 2 Demographic Characteristics: Age, Sex, Confimed COVID-19 Positive,

OULCOIMIE ...ttt ettt et sat e et esaeeebeesaneeas 55
Table 3 Demographic Characteristic: Hospital Length of Stay .............c.cccceei. 56
Table 4 Underlying Medical Condition ............cccoeveeriieniieniienienieeieecee e 57
Table 5 Underlying Medical Condition Categories .........coccecvereeneerueneenieenennnnn. 57
Table 6 Severity of Illness of COVIC-19 Classification ...........cccceeceveevernennnene. 58
Table 7 Gastrointestinal Manifestation of Pediatric COVID-19 Patients............. 59
Table 8 Gastrointestinal Manifestation Categories............eevvvereereieenieeieenieeneans 59
Table 9 Hematologic Examination of Pediatric COVID-19 Patients ................... 60

Table 10 Value of Hematologic Examination of Pediatric COVID-19 Patients .. 61
Table 11 Electrolyte Examination of Pediatric COVID-19 Patients .................... 62
Table 12 Value of Electrolyte Examination of Pediatric COVID-19 Patients...... 63
Table 13 Kidney Function Examination of Pediatric COVID-19 Patients............ 64

Table 14 Value of Kidney Function Examination of Pediatric COVID-19 Patients

Table 15 liver Function Examination of Pediatric COVID-19 Patients ............... 65

Table 16 Value of Liver Function Examination of Pediatric COVID-19 Patients 66

Table 17 Stool Analysis of Pediatric COVID-19 Patients Presented with Diarrhea

15



IR — PERPUSTAKAAN UNIVERSITAS AIRLANGGA

LIST OF ATTACHMENTS
Attachment 1: Ethical Clearance..........oouuvvviviveiieiieiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaee 85
Attachment 2: Good Clinical PractiCe........ooouvviiiiiiiiiiiiiiiiii 86

Attachment 3: Research Timeline

16



IR — PERPUSTAKAAN UNIVERSITAS AIRLANGGA

LIST OF ABBREVIATIONS
ACE-2 : Angiotensin Converting Enzyme 2
Ag-RDT : Antigen Rapid Diagnostic Test

AlphaCoV  : Alphacoronavirus
BetaCoV : Betacoronavirus
COVID-19  : Coronavirus Disease 2019
DeltaCoV : Deltacoronavirus

GammaCoV : Gammacoronavirus

Gl : Gastrointestinal
ICU : Intensive Care Unit
IDAI : Ikatan Dokter Anak Indonesia

Kemenkes RI : Kementrian Kesehatan Republik Indonesia

MERS : Middle East Respiratory Syndrome

NAAT : Nucleic Acid Amplification Test

NIH : National Institute of Health

RNA : Ribonucleic Acid

rRT-PCR : Real-Time Reverse-Transcriptase Polymerase-Chain-Reaction
SARS : Severe Acute Respiratory Syndrome

SARS-CoV-2 : Severe Acute Respiratory Syndrome Coronavirus 2

WHO : World Health Organization

17



