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Topics I want to cover:

• Burden of disease
• Severity of Covid-19 in children
• Management of Covid-19 in 

children
• Coinfections in confirmed cases
• MISC
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Pediatric Mortality

Paediatric mortality rate is 
1-10% that of the adult population

Bol Med Hosp Infant Mex. 2021;78(1):24-28



Indonesia Current Situation
July 23, 2021

NUMBER of Pediatric Case
12.8% from all cases = 388.267 https://covid19.go.id/peta-sebaran



Mortality by Age

NUMBER of Pediatric Death Case
1.0% from all death cases = 790

CFR of Pediatric Case
790 from all death cases (388.276) = 0.20%



Courtesy of: Lynne M. Mofenson, M.D 



Hypothetical reasons why children less affected

angiotensin-converting enzyme 2 (ACE2) and transmembrane serine protease 2 (TMPRSS2)



Clinical Presentation Covid-19 in Children



Management of Covid-19 in 
Children



Klasifikasi Definisi

Asimtomatik Hasil uji SARS-CoV-2 positif tanpa ada tanda dan gejala klinis. 

Ringan
Gejala infeksi saluran napas atas seperti demam, fatigue, mialgia, batuk, nyeri tenggorokan, pilek,
dan bersin. Beberapa kasus mungkin tidak disertai demam, dan lainnya mengalami gejala saluran
pencernaan seperti mual, muntah, nyeri perut, diare, atau gejala non-respiratori lainnya.

Sedang

Gejala dan tanda klinis pneumonia. Demam, batuk, takipnu*, dapat disertai ronki atau wheezing pada
auskultasi paru tanpa distres napas dan hipoksemia.

*Takipnu= Frekuensi napas <2 bulan:  ≥60x/menit, 2–11 bulan: ≥50x/menit, 1–5 tahun: ≥40x/menit, 
>5 tahun: ≥30x/menit

Berat

• Gejala dan tanda klinis pneumonia berat berupa napas cuping hidung, sianosis, retraksi
subkostal, desaturasi (saturasi oksigen <94%).

• Adanya tanda dan gejala bahaya umum seperti kejang, penurunan kesadaran, muntah profuse,
tidak dapat minum, dengan atau tanpa gejala respiratori.

Kritis
Pasien mengalami perburukan dengan cepat menjadi acute respiratory distress syndrome (ARDS)
atau gagal napas atau terjadi syok, ensefalopati, kerusakan miokard atau gagal jantung, koagulopati,
gangguan ginjal akut, dan disfungsi organ multiple atau manifestasi sepsis lainnya.



MANAGEMENT Confirmed cases with no 
symptom, suspected, 
probable and confirmed 
with mild symptoms case

Suspected, probable and confirmed with 
moderate symptoms case 

Suspected with severe symptoms 
and critical 

Probable/ Confirmed case with 
severe symptoms and critical, MIS-C

Self isolation and 
monitoring 

+ + 
After discharge from hospital, still do 
protocol COVID for infection prevention  

+ 
If confirmed (+) After discharge 
from hospital, , do protocol COVID 
for infection prevention  

+ 
After discharge from hospital, still do 
protocol COVID for infection 
prevention 

Isolation at hospital - + 
Isolation room  and continue to self-
isolation if already stated outpatient

+ 
Isolation room and if confirmed (+)  
have to continue to self-isolation if 
already stated outpatient

+ 
Isolation room  and continue to self-
isolation if already stated outpatient

Blood test -
Except children w/ 
comorbid 

+ (Complete blood count test, CRP, D-
Dimer and other test based on indication 
/ Comorbid)

+ (Routine blood count test, blood 
gas analysis, CRP. 
SGOT/SGPT, ur/cr, coagulation 
factors, inflammation markers, 
cardiac markers, and others)

+(Routine blood count test, blood gas 
analysis, CRP. 
SGOT/SGPT, ur/cr, coagulation factors, 
inflammation markers, cardiac 
markers, and others)

Xray – test - Except children w/ 
comorbid 

+ + +

Vitamin C, D3, and Zink +
Oral

+
Oral / Enteral 

+
Oral / Enteral 

+
Oral / Enteral 



Treatment Comfirmed cases w/o  symptom, 
suspected, probable and confirmed 
w/ mild symptoms case

suspected, probable and 
confirmed w/ moderate 
symptoms case 

Suspected w/ severe 
symptoms and critical 

Probable/ Confirmed case 
ww/severe symptoms and 
critical, MIS-C

Specific Antiviral - In special condition in children w/ 
comorbid :
- Favipiravir 

+
- Remdesivir
- Favipiravir 

+
- Remdesivir
- Favipiravir 

+
- Remdesivir
- Favipiravir 

Antibiotic - -/+ -/+ -/+

- Ceftriaxone - If there is sign of bacterial 
infection

If there is sign of bacterial 
infection

If there is sign of bacterial 
infection

Other Antiviral :
- Oseltamivir 

-
Not for COVID-19

-
Not for COVID-19

If there is co-infection w/ 
Influenza

If there is co-infection w/ 
Influenza

Steroid - (Only in patient w/ comorbid ) + + +



Antivirus for Covid-19

• Main management of Covid-19 is supportive
• Not all children with Covid-19 needs specific antivirus
• Limited evidence / clinical trial on efficacy of antivirus in pediatric 

population, however, children with comorbidity show higher 
mortality

• Recommendation of prescribing antivirus:
• Clinical severity
• Comorbidity/underlying chronic diseases
• Progressive deterioration



Can we predict severity ?



Pediatr Infect Dis J 2021;40:e137–e145

• Extremes of age, comorbid conditions, and elevated CRP are predictors of 
severe disease in children.

• Preterm birth history (aOR, 3.7; P = 0.03), comorbidities [including 
immunocompromise (aOR, 3.5; P = 0.004), gastrointestinal condition (aOR, 
2.7; P = 0.009), diabetes (aOR, 6.6; P = 0.04), asthma (aOR, 2.2; P = 0.04)]

• Elevated C-reactive protein was associated with the need for critical care 
with median of 17.7 mg/dL (IQR, 5.3–22.9) versus 1.95 mg/dL (IQR, 0.7–5.5) 
among patients requiring critical versus no critical care (OR, 1.2; P = 0.02)



•42 studies : 275,661 children without comorbidities and 9,353 children with comorbidities were included. 
•Severe COVID-19 was present in 5.1% of children with comorbidities, and in 0.2% without comorbidities. 

Random-effects analysis revealed a higher risk of severe COVID-19 among children with comorbidities than 
for healthy children; relative risk ratio 1.79 (95% CI 1.27 – 2.51; I2 = 94%). 

•Children with underlying conditions also had a higher risk of COVID-19-associated mortality; relative risk 
ratio 2.81 (95% CI 1.31 – 6.02; I2 = 82%). Children with obesity had a relative risk ratio of 2.87 (95% CI 
1.16 – 7.07; I2 = 36%). 

Conclusions: Children with comorbidities have a higher risk of severe COVID-19 and associated mortality 
than children without underlying disease. 



• 490 patients were admitted and diagnosed with suspected and probable COVID-19. 
•Of these patients, 50 (10.2%) were confirmed to have COVID-19, and 20 (40%) had a fatal outcome.
• The fatality rate higher in patients aged >10 years, categorized as severe disease at admission and chronic underlying 
diseases. 
•19 out of 20 fatal cases had more than 1 comorbidities, only 1 death case had only 1 comorbidity
•The most common clinical manifestations were generalized symptoms, while acute respiratory distress syndrome (8/20) 
and septic shock (7/20) were the two most common causes of death.
• Increased procalcitonin, D-dimer, lactate dehydrogenase and presepsin levels were found in all fatal cases. One patient 
met the criteria of multisystem inflammatory syndrome in children. 

Dewi R, Kaswandani N, Karyanti MR, et al

RSCM STUDY



Mortality of Children with Confirmed COVID-19: 
Report from Indonesian Pediatric Society COVID-19 Data Registry 

Pudjiadi AH, et al. (in press)

Most of the dead children had malignancies (17.3%) as 
the most common comorbidity, followed by malnutrition 

(16.7%), and congenital heart disease (9%) 

There were 62 children who died with no comorbidities.



Superinfection and Coinfection



Superinfections and Coinfections in COVID-19

Zhongnan Hospital: 
• 57/221 (25.8%) patients have coinfections, includes secondary infections that were present on 

admission 
• Viral 57.9%  (33/57), bacterial 29.8% (7/57), fungal 12.3% (7/57)
• 19 (8.6%) developed nosocomial infections during hospitalization 
• 55 severe and 166 non-severe cases
• Patients with severe illness are much more likely (10x) to have bacterial/fungal secondary infections 

than viral (2x)

https://www.medpagetoday.com/infectiousdisease/covid19/86192

https://www.medpagetoday.com/infectiousdisease/covid19/86192


15 patients with confirmed Mycoplasma infection were treated with azithromycin orally or intravenously, and the other 12 
children received empirical antibiotic therapy. 

Only the 13-year-old with a severe case was given systematic corticosteroids for 5 days and g-globulin for 3 days. 

No patient required mechanical ventilation, except 1 child with a severe case who received noninvasive ventilation for 5 days. 

All 74 patients were discharged with good prognosis. 



World map of national pediatric COVID-19 deaths (/1,000,000 children)

https://datacatalog.worldbank.org/dataset/world-bank-official-boundaries





Multisystem 
Inflammatory 
Syndrome in 

Children 
(MISC)



MIS-C definitions:

Henderson LA. Arthritis & Rheumatology.  2020;72:1791–1805 



Lancet Infect Dis 2020; 20: e276–88 

• Lancet Infect Dis 2020; 20: e276–88 

Jiang L. Lancet Infect Dis 2020; 20: e276–88 

Possible mechanism of 
inflammatory process for MIS-C

Antibody enhancement

Antibody / T-CMI attack
host-expressing antigen



Anggraini Alam

a post-infectious complication of the virus 
rather than acute infection, at least in some children

Feldstein LR. N Engl J Med. 2020;383:334-46



MIS-C:

Respiratory symptoms 
typically reported in 

COVID-19 may not be 
present in MIS-C.

When present, breathing 
difficulties are often 

linked to shock, and are 
suggestive of heart 

failure.

European Centre for Disease Prevention and Control.
American Academy of Pediatrics. July 2020.



39 observational studies (n = 662 patients). While 
71.0% of children (n = 470) were admitted to the 

intensive care unit, only 11 deaths (1.7%) 

M. Ahmed et al. EClinicalMedicine 26 (2020) 100527

Anggraini Alam

PCR and serology were performed:
- 60% positive serology with negative PCR 
- 30–35% were positive on both tests





Jiang L. Lancet Infect Dis 2020; 20: e276–88 



SUMMARY
• Even Covid-19 in children considered less and milder, evidence 

showed that Covid-19 can be fatal esp in children with comorbidity
• Majority of fatal cases had risk factors such as younger age, severity 

at admission and comorbidities
• Management of Covid-19 in children mostly are supportives, antivirus 

be given in severe cases or patients with comorbidity
• Clinician should aware of coinfection, but antibiotics are given if 

bacterial co-infections are proven or highly suspected
• Despite of lower incidence and mortality of Covid-19 in children, a 

fatal condition of MIS-C should be anticipated and managed carefully
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