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BACKGROUND – CORONAVIRUS
• Coronaviruses belong to the Coronaviridae
family in the Nidovirales order.
• Corona represents crown-like spikes on the
outer surface of the virus; thus, it was named as
a coronavirus.
• Coronaviruses are enveloped viruses, minute in
size (65–125 nm in diameter) and contain a
single-stranded RNA as a nucleic material, size
ranging from 26 to 32kbs in length.
• The coronaviruses are made up of four
structural proteins, namely, the spike (S),
membrane (M), envelop (E) and nucleocapsid
(N) proteins.

HUMAN CORONAVIRUS ORIGINS
• The most likely ecological reservoirs for
coronaviruses are bats, but it is believed
that the virus jumped the species barrier to
humans from another intermediate animal
host.
• This intermediate animal host could be a
domestic food animal, a wild animal, or a
domesticated wild animal which has not yet
been identified.

BACKGROUND - COVID-19
• COVID-19 caused by SARS CoV-2
• WHO declared it as a public health emergency of international concern on 30th
January 2020.
• WHO subsequently declared it to be a pandemic on 11th March 2020.
• Median incubation period is 5.1 days (range 2 to 14 days).
• As per current evidence, the period of infectivity starts 2 days prior to onset of
symptoms and lasts up-to 8 days.
• It is well documented that children are less commonly affected with this infection and
majority of them are asymptomatic or mildly symptomatic.

EPIDEMIOLOGY
• Whereas children comprise 22% of the US population, approximately 14% of all cases of COVID19 reported to the Centers for Disease Control and Prevention (CDC) were among children (as
of May 2021).
• In general, children develop milder illness compared to adults, but they are still at risk for
severe illness and complications of COVID-19.
• A small proportion (<10-20%) of symptomatic children may need hospitalization and 1% to 3%
of symptomatic children may have severe illness requiring admission into intensive care units.
• It is important to maintain broad differential while evaluating sick children during pandemic;
since children with SARS-CoV-2 infection may present with other serious conditions including
intussusception or diabetic ketoacidosis.

EPIDEMIOLOGY
• It is unclear how well children transmit SARS-CoV-2 compared to infected adults.
• Testing for SARS-CoV-2 recommended in children
i.

With symptoms of COVID-19

ii. After close contact (< 6 feet distance for ≥ 15 minutes) with person with
confirmed or probable SARS-CoV-2 infection
iii. With planned invasive medical procedure scheduled

PATHOPHYSIOLOGY
• The virus is transmitted via respiratory droplets and aerosols from person to person.
• Once inside the body, the virus binds to host receptors and enters host cells through
endocytosis or membrane fusion.
• ACE-2 has been identified as a functional receptor for SARS-CoV and is highly
expressed on the pulmonary epithelial cells.
• Virus binds through S (spike) protein, which composed of two functional subunits
(S1 and S2), among which S1 is responsible for binding to the host cell receptor and
S2 subunit plays a role in the fusion of viral and host cellular membranes.
• Postmembrane fusion, the virus enters the pulmonary alveolar epithelial cells and the
viral contents are released inside.
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PATHOPHYSIOLOGY

PATHOPHYSIOLOGY
Most patients with Covid-19 predominantly have respiratory tract infection associated
with SARS CoV 2 infection.
1. Asymtomatic phase
2. Invasion and infection of the upper respiratory tract
3. Involvement of the lower respiratory tract and progression to ARDS

PATHOPHYSIOLOGY
1. Asymtomatic phase –
• This stage lasts a couple of days and the immune response generated during this phase
is a limited one. In spite of having a low viral load at this time, the individuals are highly
infectious, and the virus can be detected via nasal swab testing.
2. Invasion and infection of the upper respiratory tract –
• In this stage, the disease manifests with symptoms of fever, malaise and dry cough.
• There is a greater immune response during this phase involving the release of C-X-C
motif chemokine ligand 10 (CXCL-10) and interferons (IFN-β and IFN-λ) from the virusinfected cells.
• The majority of patients do not progress beyond this phase as the mounted immune
response is sufficient to contain the spread of infection.

PATHOPHYSIOLOGY
3. Involvement of the lower respiratory tract and progression to ARDS –
• The virus-laden pneumocytes now release many different cytokines and inflammatory
markers such as interleukins (IL-1, IL-6, IL-8, IL-10 and IL-12), tumour necrosis factor-α
(TNF-α), IFN-λ and IFN-β, CXCL-10, monocyte chemoattractant protein-1 (MCP-1) and
macrophage inflammatory protein-1α (MIP-1α).
• This ‘cytokine storm’ acts as a chemoattractant for neutrophils, CD4 helper T cells and
CD8 cytotoxic T cells, which then begin to get sequestered in the lung tissue.
• Due to the persistent injury caused by the sequestered inflammatory cells and viral
replication leading to loss of both type 1 and type 2 pneumocytes, there is diffuse
alveolar damage eventually culminating in an acute respiratory distress syndrome.

PATHOPHYSIOLOGY
• Some of them may progress to severe and systematic disease characterized by Acute
Respiratory Distress Syndrome (ARDS), sepsis and septic shock, multiorgan failure
including acute kidney injury, acute cardiac injury.

CLINICAL FEATURES – EXTRAPULMONARY MANIFESTATIONS

CLINICAL FEATURES – MIS-C
A syndrome with name of
multi system inflammatory
syndrome
has
been
described in children. Such
cases are characterized by:
unremitting fever > 380C,
epidemiological
linkage
with SARS CoV – 2 and
clinical features suggestive
of
Multi
System
Inflammatory Syndrome.

CASE DEFINITION (AS PER WHO SURVEILLANCE GUIDELINES)
• Suspect Case:
A. A patient with acute respiratory illness (fever and at least one sign/symptom of respiratory
disease, e.g. cough, shortness of breath), AND a history of travel to or residence in a location
reporting community transmission of Covid – 19 disease during the 14 days prior to
symptom onset. OR
B. A patient with any acute respiratory illness AND having been in contact with a confirmed or
probable Covid – 19 case in the last 14 days prior to symptom onset; OR
C. A patient with severe acute respiratory illness (fever and at least one sign/ symptom of
respiratory disease, e.g.; cough, shortness of breath; AND requiring hospitalization) AND in
the absence of an alternative diagnosis that fully explains the clinical presentation.

CASE DEFINITION (AS PER WHO SURVEILLANCE GUIDELINES)
• Probable Case:
A. A suspect case for whom RT – PCR testing for Covid – 19 virus is inconclusive. OR
B. B. A suspect case for whom RT – PCR test could not be performed for any reason.

• Confirmed Case:
A. A person/ child with laboratory confirmation of Covid – 19 infection irrespective of
clinical signs and symptoms.

MANAGEMENT
• Children with Covid-19 infection can be asymptomatic, mildly symptomatic,
moderately sick or can have severe illness.
1. Asymptomatic children
2. Mild disease
3. Moderate disease
4. Severe disease
5. MIS-C

MANAGEMENT
1. Asymptomatic children: are usually identified while screening, if family members are
identified. Such children do not require any treatment except monitoring for
development of symptoms.
2. Mild disease: Children with mild disease may present with sore throat, rhinorrhea,
cough with no breathing difficulty. Few children may have gastrointestinal symptoms
also. These children can be managed at home with home isolation and symptomatic
treatment. Such children do not need any investigations.

MANAGEMENT
• Treatment of mild illness in home isolation is symptomatic.
• For Fever: Paracetamol 10-15 mg/kg/dose can be given; may repeat every 4-6 hours
• For Cough: Throat soothing agents like warm saline gargles- in older children and
adolescents
• Fluids & feeds: Ensure oral fluids to maintain hydration, and nutritious diet
• Antibiotics: Not indicated
• There is no role of Hydroxychloroquine, Favipiravir, Ivermectin, lopinavir/ritonavir,
Remdesivir, Umifenovir, Immunomodulators including Tocilizumab, Interferon B1a,
Convalescent plasma infusion or dexamethasone.

MANAGEMENT
• For home isolation it is important to assess whether home isolation is feasible by
following steps:
i.

There is requisite facility for isolation at his/her residence and also for quarantining
the family contacts.

ii. Parents or other care taker who can monitor and take care of child.
iii. If available, Arogya Setu App should be downloaded.
iv. The parents/care giver has agreed to monitor health of the child and regularly inform
his/her health status to the Surveillance Officer/ doctor.
v. The parents/ care giver has filled an undertaking on self-isolation and shall follow
home isolation/quarantine guidelines.

MANAGEMENT
• Children with underlying comorbid condition including: congenital heart disease,
chronic lung diseases, chronic organ dysfunction, Obesity (BMI> 2SD) may also be
managed at home, if they have features of mild disease and there is easy access to
health facility in case of any deterioration.
• In case there is lack of proper arrangement to manage these children at home/ access
to health facility is difficult, such children may be admitted.

MANAGEMENT
• Monitoring at home:
• Explain parents/ care taker to maintain a monitoring chart including counting of
respiratory rates 2-3 times a day when child is not crying, looking for chest indrawing,
bluish discolouration of body, cold extremities, urine output, oxygen saturation
monitoring (hand held pulse oximeter) if feasible, fluid intake, activity level, esp for
young children.
• There should be regular communication to doctor or health care worker. Parents/
caregiver should be explained whom to contact in case of emergency.

MANAGEMENT
3. Moderate disease:
A child with Covid-19 will be categorized as having moderate disease if he/ she has the
following:
• Rapid respiration as follows Age: less than 2 months: respiratory rate >60/ min, Age: 2
to 12 months: respiratory rate >50/min, Age: 1 to 5 years: respiratory rate >40/min, Age:
more than 5 years: respiratory rate >30/min and oxygen saturations above 90%.
• Children with moderate Covid – 19 disease may be suffering from pneumonia which
may not be clinically apparent.

MANAGEMENT
• Investigations: No lab tests are required routinely unless indicated by associated comorbid conditions.
• Treatment: Children with moderate Covid-19 disease should be admitted in dedicated
Covid Health Centre or COVID-19 hospital and monitored for clinical progress.
Maintain fluid and electrolyte balance.
Encourage oral feeds (breast feeds in infants); if oral intake is poor, intravenous fluid
therapy should be initiated.

MANAGEMENT
Children with moderate disease should be administered:
i.

For fever: Paracetamol 10-15 mg/kg/dose. May be repeated every 4-6 hourly.
(temperature > 380C, i.e. 100.40F).

ii. Antibiotics such as Amoxycillin to be administered, if there is evidence/strong
suspicion of bacterial infection.
iii. For SpO2 below 94%, oxygen supplementation is required.
iv. Corticosteriods may be administered in rapidly progressive disease. It is not required
in all children with moderate illness, specifically during first few days of illness.
v. Supportive care for comorbid conditions, if any.

MANAGEMENT
4. Severe Disease:
• Children with SpO2 level less than 90% are categorized as having severe disease.
• Such children may be having severe pneumonia, Acute Respiratory Distress Syndrome,
Septic Shock, Multi-organ dysfunction syndrome (MODS), or pneumonia with
cyanosis.
• Clinically, such children may present with grunting, severe retraction of chest, lethargy,
somnolence, seizure.
• Such children should be admitted in dedicated HDU/ICU of COVID-19 Hospital.
• They should be assessed for: thrombosis, haemophagocytic lymphohistiocytosis (HLH),
and organ failure.

MANAGEMENT
Investigations: Complete blood counts, liver and renal function tests, Chest X-ray, etc
Treatment:
i.

Intravenous fluid therapy

ii. Corticosteriods: Dexamethasone 0.15 mg/kg per dose (max 6 mg) twice a day is
preferred. Equivalent dose of methylprednisolone may be used for 5 to 14 days
depending on continuous clinical assessment.
iii. Anti-viral agents: There is lack of sufficient safety and efficacy data of Remdesivir in
children below 19 years of age.

MANAGEMENT
iv. There is no role of Hydroxychloroquine, Favipiravir, Ivermectin, lopinavir/ritonavir,
Umifenovir.
v. Children may need organ support in case of organ dysfunction; e.g. Renal
Replacement Therapy.
vi. Management of Acute Respiratory Distress Syndrome (ARDS): The principles of
treatment are similar to that of ARDS due to any other underlying illness.

➢ Mild ARDS: High Flow Nasal Oxygenation, Non-invasive ventilation may be given.
➢ Severe ARDS: Mechanical ventilation may be given with low tidal volume (<6mL/Kg
and High Positive End Expiratory Pressure).
If the child does not improve clinically even then, may consider (if available) High
Frequency Oscillatory Ventilation, Extracorporeal Membrane Oxygenation (ECMO).

MANAGEMENT
Awake prone position may be considered in older hypoxemic children if they tolerate.

vii. Management of Shock: If the child develops septic shock or myocardial dysfunction
then he/ she may require:

➢ Crystalloid bolus administration: 10 to 20 ml/kg over 30 to 60 minutes; be cautious if
cardiac dysfunction is there.
➢ Early inotrope support with monitoring of fluid overload like any other cause of shock

MANAGEMENT OF MULTISYSTEM INFLAMMATORY SYNDROME IN
CHILDREN AND ADOLESCENTS (MIS-C)
A new syndrome with name of multisystem inflammatory syndrome as been described in
children having COVID-19.
• Such cases are characterized by: unremitting fever > 380C, epidemiological linkage with
SARS CoV – 2 and clinical features suggestive of Multi System Inflammatory Syndrome.
• Diagnostic criteria of MISC in Children (WHO criteria): a constellation of clinical and
laboratory parameters has been suggested for diagnosis.

MANAGEMENT OF MIS-C
If the child does not improve with the above treatment or deteriorates, options include:
i.

Repeat IVIg

ii.

High dose corticosteroid (Methylprednisolone 10 to 30 mg/kg/day for 3 to 5 days)

iii. Aspirin: 3 mg/kg/day to 5 mg/kg/day max 81 mg/day (if thromobosis or Coronary Aneurysm
Score is >2.5)
iv. Low Molecular Weight Heparin: Enoxaparin: 1 mg/kg twice daily subcutaneously. Clotting
Factor Xa should be between 0.5 to 1 (if patient has thrombosis/ Coronary aneurysm score >
10 or LVEF < 30%) Steroids have to be tapered over 2 to 3 weeks while monitoring
inflammatory markers.
v.

For children with cardiac involvement, repeat ECG 48 hourly, repeat ECHO at 7 to 14 days
and between 4 to 6 weeks and at 1 year if initial ECHO was abnormal.

PREVENTIVE STRATEGIES
1. Wear a mask
2. Stay 6 feet away from others
3. Get Vaccinated
4. Avoid crowds and poorly ventilated spaces
5. Wash your hands often
6. Cover coughs and sneezes
7. Clean and disinfect
8. Monitor your health daily
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/prevention.html

INFECTION & PANDEMIC CONTROL
• Pediatric population likely contributes
to transmission of COVID-19 in the
community due to higher prevalence
of mild and asymptomatic disease;
children, with help from parents, can
adopt measures to slow spread of
COVID-19
including
frequent
handwashing and social distancing.

HEALTH MAINTENANCE FOR ALL CHILDREN DURING COVID-19 PANDEMIC
• Children should be given all recommended age specific vaccinations, especially
influenza vaccinations for influenza season.
• Developmental surveillance and early childhood screenings should continue as well as
referrals for early intervention services as needed.
• All newborns should be seen soon after discharge at age 3-5 days with visits occurring
ideally in person.
• Supporting emotional and behavioral health needs of children, adolescents, and
families during COVID-19 pandemic.

