
Background:

COVID-19, the disease caused by the novel

coronavirus SARS-CoV-2, has led to unprecedented

global pandemic affecting persons of all ages. The

first case of COVID-19 caused by severe acute

respiratory syndrome–coronavirus 2 (SARS-CoV-

2) was reported in November 2019.1After an

outbreak of unusual respiratory disease causing

severe cases of pneumonia initially in Wuhan,

China, caused by novel enveloped RNA

coronavirus, the World Health Organization

(WHO) named the virus, the 2019 novel

coronavirus (2019-nCoV) on January 7, 2020.2 Soon

after, the virus rapidly spread throughout the

world. On February 11, 2020, WHO named the

illness associated with 2019-nCoV the 2019 novel

coronavirus disease (COVID-19).3

The rapid progression to a global pandemic of

COVID-19 has had profound medical, social, and

economic consequences. Children represent a

vulnerable population in any type of pandemic. The

clinical characteristics, disease progression and

outcome in children so far appeared milder in

majority (>90%) of paediatric patients compared

to older individuals although the scenario are

evolving. Paediatric patients with COVID-19 are

mostly owing to family cluster or with a close

contact history. However, the precise impact of

this novel virus on paediatric population remains

uncertain.4

SARS CoV-2: Origin and epidemiology

Origin-

An outbreak of unusual respiratory disease

causing severe cases of pneumonia initially in

Wuhan, Hubei Province, China was caused by a

novel enveloped RNA coronavirus on 31 December

2019. Since late February, the majority of cases

reported are from outside China, with an

increasing majority of these reported from EU/

EEA countries and the UK. World health

organization (WHO) declared the out break a “

Public health emergency of international concern

“on 30th January 2020 and a “Pandemic” on 11th

March 2020.5

Epidemiology-

From the beginning of this outbreak, the

percentage of children within the total COVID-19

patients was small. According to the data of the

China CDC from February 2020, children younger
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than 10/ years of age and within the age of 11–19/

years occupied 1% each of the total cases.

Considering this age group represents 20% of the

total population, this may indicate less prevalence

of COVID-19 in pediatric population. However, this

may be underestimation of actual incidence in

pediatric population if less tests were undertaken

in children due to less symptoms. One confounding

factor is that schools in China were closed for most

of the epidemic due to the Chinese New Year

holidays, which might have contributed to less

exposure among children.6

On April 6, 2020, the US CDC released the study

of 2572 COVID-19 cases among children younger

than 18/ years. Of all reported cases in the US,

this occupied only 1.7% of the total cases. Overall,

the data suggested that children were less

symptomatic than adults as in Chinese reports.5

Until 16 August 2020, the number of confirmed

cases worldwide was recorded to be 21 294 845

with 761 779 deaths deaths reported to WHO. Most

of the reported cases were adults with few cases

described in children and neonates.7

SARS CoV-2: Classification and

transmission

Classification-

SARS-CoV-2 belongs to the Sarbecovirus subgenus

of the Coronaviridae family, and is the seventh

coronavirus known to infect humans. The virus

has been found to be similar to SARS-like

coronaviruses from bats, but it is distinct from

SARS-CoV and MERS-CoV. Different types of

human coronaviruses vary in how severe the

resulting disease becomes, and how far they can

spread. Doctors currently recognize seven types

of coronavirus that can infect humans.8

SARS-CoV-2 belongs to Betacoronavirus together

with two highly pathogenic viruses, SARS-CoV and

MERS-CoV. SARS-CoV-2 is an enveloped and

positive-sense single-stranded RNA (+ssRNA) virus.

SARS-CoV-2 is considered a novel human-infecting

Betacoronavirus.9

Transmission-

Limited research is available on how human

corona virus (HCoV) spreads from one person to

the next. However, According to current evidence,

SARS-CoV-2, the virus that causes COVID-19, is

primarily transmitted between people through

respiratory droplets and contact routes.10 The

initial infections were linked to Huanan Seafood

market in China, mostly due to animal contact.

However, COVID-19 is not considered as

direct zoonosis as its transmission now is primarily

human to human.11

The mode of transmission of the virus between

humans is via respiratory droplets.12 Transmission

may also occur through fomites in the immediate

environment around the infected person.

Therefore, transmission of the COVID-19 virus may

occur by direct contact with infected people and

indirect contact with surfaces in the immediate

environment or with objects used on the infected

person (e.g. stethoscope or thermometer).13

Vertical transmission is still a matter of debate

and yet to be established. In two studies performed

on pregnant women with confirmed COVID-19

infection who delivered by either normal vaginal

delivery or caesarian section, all neonates tested

negative for COVID-19.14,15 Another study has

found that 3 out of 33 neonates born to COVID-19

positive mothers had positive nasopharyngeal and

rectal swabs for COVID-19.16

Children appear less likely than adults to be the

first cases of COVID-19 within a household, based

on data from families of 39 children younger than

16 years. 17 These findings support data from

previous studies suggesting that children mainly

become infected from adult family members rather

than transmitting the virus to them, the

researchers said.

Pathogenesis and immune response of

COVID-19: 18,19

The current working hypothesis for the

pathogenesis of COVID-19 suggests that the highly-

Fig.-1: Picture showing ultrastructural

morphology of severe acute respiratory syndrome

coronavirus 2 (SARS-CoV-2) when viewed with

electron microscopically (Centers for Disease

Control and Prevention)9
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expressed angiotensin-converting enzyme 2 (ACE2)

in the airway epithelia and particularly the alveoli

acts as primary gateway for the cellular

penetration of SARS-CoV-2 causing inflammation

and local cell death as SARS-CoV-2 is primarily a

lung pathogen.

Case definitions for surveillance:

Case and contact definitions are based on the

current available information and are regularly

revised as new information accumulates. Countries

may need to adapt case definitions depending on

their local epidemiological situation and other

factors. The interim guideline of WHO published

on 20 March 2020 divided COVID-19 disease in

suspect case, probable case, and confirmed case.20

Clinical syndromes associated with COVID-

19 in Children:

International pediatric data suggest lower rates of

severe coronavirus disease 2019 (COVID-19) in

children and higher rates of asymptomatic

infection. 21Additionally Guan and colleagues

explained in their study that mild symptoms or

absence of severe symptoms in children may lead

to misdiagnosis and will lead to skip the required

test for SARS-CoV-2 and therefore, asymptomatic

children might spread the disease. It also has

revealed that SARS-CoV-2 can be found in feces

long after throat and nose swabs test negative.

However, the maximum number of SARS-CoV-2

infected children, have been found as a part of

family cluster outbreak.22 But risk factors for

severe disease in pediatric populations have not

been clearly identified.

Presentation-

The typical incubation period of coronavirus

disease 2019 (COVID-19) ranges from 1 to 14 days,

with an average of 3-7 days (mean, 6.4 days.23

According to WHO interim guidance (updated on

27 May, 2020), the following are the clinical

symptoms of Covid-19 in children:24

• Mild disease (symptoms without evidence of

viral pneumonia or hypoxia)

• Moderate disease-Pneumonia

• Severe disease -Severe pneumonia

• Critical disease

- Acute respiratory distress syndrome (ARDS)

- Sepsis

- Septic shock

Wu and colleagues reported on the clinical

characteristics of 68 paediatric patients with

COVID-19 in China.25 They found that the most

common initial symptoms among the 44

symptomatic patients were cough (32.43%) and

fever (27.03%). This finding also highlights the

significant number of children with SARS-CoV-2

infection who are asymptomatic.  Kidney

dysfunction appears to be common among children

and adolescents hospitalized with COVID-19

described by Dr. Jelena Stojanovic and colleagues

at Great Ormond Street Hospital for Children NHS

Foundation Trust, in London. 26

A study was conducted on children and adolescents

(≥21 years), hospitalized in children’s hospital in

New York City, New York, which revealed no

association of increased risk of severe disease with

younger age (Infancy) and poor immune

compromised status of children rather obesity was

significantly associated with disease severity. Most

patients had fever (80%), followed by upper/lower

respiratory tract symptoms (64%) and

Gastrointestinal tract symptoms (14%). Most

patients were discharged (76%) with a median

length of stay of 3 days (range, 1-30 days).

Approximately one-third of the hospitalized patients

(32%) required some form of respiratory support

(eg, nasal cannula, NIPPV, or mechanical

ventilation) whereas noninvasive positive-pressure

ventilation (NIPPV) was the maximum required

respiratory support. 27 The small sample size of

this descriptive study limited the generalized

acceptability of the findings.

Skin Manifestation (Covid Rashes):

A Chinese study published in February reported

that skin rashes were present in only 0.2 percent

of more than 1,000 COVID-19 patients, while a

smaller Italian study published a month later put

the prevalence at 20.4 percent.28 But diagnosis of

COVID rashes in children is currently uncommon

compared to adults. In a peer-reviewed paper

published in the British Journal of Dermatology,

a group of Spanish researchers described five

different categories of rashes among COVID-19

patients.29

Covid toe- Dermatologists around the world have

noticed an increasing number of patients

presenting with an unusual rash that may be

related to COVID-19: red-purple, tender or itchy
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These rashes, primarily affected younger COVID-

19 patients and were associated with mild

infections. The rash tended to appear later in the

illness and lasted an average of 12 days. This is

typically associated with exposure to cold

conditions.31

Other form of reported skin lesions are blisters,

urticarial, maculopapular rash, Livedo (also known

as necrosis) 31

In case studies published in the April 30 issue of

JAMA Dermatology, doctors identified two

additional types of skin conditions that may be

associated with COVID-19: petechiae (tiny purple,

red or brown spots caused by bleeding under the

skin) and a scaly rash called digitate

papulosquamous.32,33

Multisystem inflammatory syndrome in

children (MIS-C): A burning issue

Introduction-

Though children of all ages can become sick with

COVID-19, robust evidence associating underlying

conditions with severe illness in children is still

lacking. Some children who have an active infection

with the virus that causes COVID-19 might not

show any signs or symptoms at all, but some

develop a rare syndrome called multisystem

inflammatory syndrome in children (MIS-C). 35

Onset of MIS-C-

In late April 2020, clinicians in the United Kingdom

reported a cluster of eight previously healthy

children presenting with cardiovascular shock,

fever, and hyperinflammation.36 On May 14, 2020,

the Centers for Disease Control and Prevention

(CDC) issued a national health advisory to report

on cases meeting the criteria for multisystem

inflammatory syndrome in children (MIS-C).37

Epidemiology- 36, 38, 39, 40

A prospective and retrospective surveillance were

done on paediatric patients with MIS-C admitted

to different health centers of US from March 15,

2020, to May 20, 2020 which described organ-

system involvement on the basis of symptoms,

clinical findings, and laboratory measures.

bumps that develop mostly on the toes, but also

on the heels and fingers.30

Fig.-2: Covid toe

A new, serious COVID-19 cardiovascular

presentation emerged in late April and early May

2020 in the form of pediatric multi-system

inflammatory syndrome, which includes features

similar to Kawasaki disease. It was first reported

in the United Kingdom and then cases began to

appear in New York City and elsewhere in the

United States. On April 26, 2020, clinicians in the

U.K recognized increased reports of previously

Fig.-3: covid rash

healthy children presenting with a severe

inflammatory syndrome with Kawasaki disease-

like features.34

Fig.-4: Rash on the skin of a child who has COVID-

19 related multi-system inflammatory syndrome

(MIS-C). The image is from  Damien Bonnet, M.D.,

Ph.D., Necker Hospital-Université, Paris, who was

involved in a Circulation study published on MIS-

C May 14. Image copyright Damien Bonnet,

courtesy of the American Heart Association.
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The majority of patients (70%) tested positive for

SARS-CoV-2 infection by RT-PCR, antibody testing,

or both. Most patients (71%) had involvement of

at least four organ systems and the most commonly

involved organ systems were the gastrointestinal

(92%), cardiovascular (80%), hematologic (76%),

mucocutaneous (74%), and respiratory (70%)

systems. Fever was the commonest symptom

among all. Respiratory insufficiency or failure

occurred in 59% cases among 20% received invasive

mechanical ventilation.

Coronary-artery aneurysms were documented in

the left anterior descending or right coronary

artery in 8% of the patients. Most patients (92%)

had four or more laboratory biomarkers indicating

inflammation. The majority had an elevated

erythrocyte sedimentation rate or C-reactive

protein level, lymphocytopenia, neutrophilia,

elevated ferritin level, hypoalbuminemia, elevated

alanine aminotransferase level, anemia,

thrombocytopenia and an elevated D-dimer level,

prolonged international normalized ratio, or

elevated fibrinogen level.

In published case series, many of the pediatric

patients with this hyperinflammatory syndrome

have had fever and mucocutaneous manifestations

similar to those of Kawasaki’s disease, a rare

vasculitis of childhood that can cause coronary-

artery aneurysms.

Until more is known about long-term cardiac

sequelae of MIS-C, providers could consider

following Kawasaki’s disease guidelines for follow-

up, which recommend repeat echocardiographic

imaging at 1 to 2 weeks and 4 to 6 weeks after

treatment for patients whose disease course is

uncomplicated and more frequent

echocardiography for patients with coronary-artery

aneurysm. Long-term monitoring for other

potential sequelae of MIS-C will also be critical.

Some patients have presented with features of toxic

shock syndrome, secondary hemophagocytic

lymphohistiocytosis, or macrophage activation

syndrome.

How is MIS-C treated?

Most children with MIS-C need to be treated in a

hospital, and some will need treatment in a pediatric

intensive care unit. They have been treated with

anti-inflammatory treatment, including parenteral

immunoglobulin and steroids.41

Investigations for COVID-19:

WHO recommended following investigations for

suspected Covid cases.42

A. Detection of virus-

For all suspect cases, collection of upper

respiratory tract (URT) specimens (nasopharyngeal

and oropharyngeal) for testing by reverse

transcription polymerase chain reaction (RT-PCR)

and, where clinical suspicion remains and URT

specimens are negative, to collect specimens from

the lower respiratory tract (LRT) when readily

available (expectorated sputum, or endotracheal

aspirate/bronchoalveolar lavage in ventilated

patient).

B. Radiology and imaging-

• CT Chest- a high-resolution CT is highly

preferable. Following are the classical CT

findings

o Bilateral involvement in most patients

o Multiple areas of consolidation

o Ground-glass opacities (GGO): bilateral,

subpleural, peripheral

o Crazy paving appearance (GGOs and inter-/

intra-lobular septal thickening)

o Bronchovascular thickening in the lesion

o Traction bronchiectasis

• Chest Xray- Is not as sensitive as HRCT.

However, this can be done where CT is not

available or after doing CT scan if facility is

available. Bilateral pneumonia is a common

finding of COVID19 pneumonia

• USG of chest- there are specific sonographic

findings however it requires a skilled operator

who has training on Pulmonary

Ultrasonography42

C. Supportive investigations:

CBC, CRP and procalcitonin, D-dimer level,blood

culture, liver function test and renal function test,

ABG analysis, serum ferritin, serum LDH.

Laboratory studies-

A consistent pattern of laboratory abnormalities

has not yet been identified in children with
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confirmed coronavirus disease 2019 (COVID-19).

In a study by Wu and colleagues of 68 pediatric

patients with COVID-19 in China, 23 children

(31.08%) had abnormal white blood cell counts, and

10 (13.51%) had an abnormal lymphocyte

count. Slightly more than half of the children who

underwent nucleic acid testing for common

respiratory pathogens showed co-infection with

pathogens other than SARS-CoV-2. This finding

illustrates the need to test for COVID-19 even in

the setting of other confirmed viral infections.30

Levels of liver and muscle enzymes and myoglobin

are increased in some children. Many patients have

elevated C-reactive protein (CRP) levels and

erythrocyte sedimentation rates (ESR). In severe

cases, patients have high D-dimer levels and

progressively decreasing lymphocyte counts.27

Imaging studies

Common chest radiograph findings in children with

COVID-19 pneumonia include bilaterally distributed

peripheral and subpleural ground-glass opacities

and consolidation.43

A common abnormality seen on computed

tomography (CT) of the chest in children with

COVID-19 is ground-glass opacity and nodules,

which are usually bilateral.44 

Dr. Marco Denina and colleagues explained that

physicians may trust in Lung Ultrasonogram (LUS)

findings in the clinical evaluation and follow-up of

children with mild to severe COVID-19 as bedside

examinations which may reduce both the radiation

exposure of the patients and the patients’

movement within the hospital, thus lowering the

number of healthcare workers and medical devices

exposed to SARS-CoV-2. Although additional

studies are needed to better understand and

characterize LUS findings in this novel disease in

children routine LUS can be used as a useful tool

in the diagnostic and clinical management of mild

or severe COVID-19 in children.45

Covid-19 in children: Management Plan

There is no specific treatment recommended for

children by neither WHO, nor the US CDC.

However, the aim of the treatment in children with

COVID-19 is the prevention of organ failure, ARDS

and hospital acquired infections. This is achieved

by supportive treatment, which includes adequate

intake of fluid, calories, oxygen and ventilator

support.46

WHO interim guidance is being considered as

guideline for clinicians according to case

definition.24

1. Management of mild COVID-19: symptomatic

treatment

Initial management:

• Managed in primary care/outpatient

department, or be encountered during

community outreach activities, such as home

visits or by telemedicine.

• The decision to monitor a suspect case with mild

COVID-19 in a health facility, community facility

or home should be made on a case-by-case basis

based on the local COVID-19 care pathway.

• If managed at home in self-isolation, counseling

is needed according to WHO guidance

regarding-personal hygiene, basic Infection

Prevention and Control (IPC) measures like

maintaining social distance, avoiding direct

contact, using face mask, following cough

etiquette, daily cleaning and disinfecting

surfaces and how to care as safely as possible

for the children having COVID19 to prevent the

infection from spreading to household contacts.

Symptomatic treatment- Paracetamol,

antihistamine, steam inhalation/gurgling of

lukewarm water, appropriate rehydration,

adequate nutrition, vitamin C rich diet or

supplement, vitamin D (to prevent any respiratory

infection) and  Zinc (to inhibit intracellular viral

replication)

Follow up:

• Home quarantine for 14 days after clinical

recovery.

• Monitor for body temperature and clinical

features routinely.

• Caregivers of children with mild COVID-19

should monitor for signs and symptoms of

clinical deterioration requiring urgent re-

evaluation.

2.  Management of moderate COVID-19:

pneumonia treatment

• Patients with suspected or confirmed

moderate COVID-19 (pneumonia) should

be isolated to contain virus transmission

and they may not require emergency
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interventions or hospitalization; however,

isolation is necessary for all suspect or

confirmed cases and for patients at high

risk for deterioration.

3. Management of severe COVID-19: severe

pneumonia treatment

• For All areas where severe patients may

be cared for should be equipped with pulse

oximeters, functioning oxygen systems

and disposable, single-use, oxygen-

delivering interfaces (nasal cannula,

Venturi mask, and mask with reservoir

bag).

• Immediate administration of supplemental

oxygen therapy is required to any child

patient with emergency signs (obstructed

or absent breathing, severe respiratory

distress, central cyanosis, shock, coma or

convulsions) and to any patient without

emergency signs and SpO2 < 90%. The

target SpO2 will be ≥94% during

resuscitation and > 90% once patient is

stable. Use of nasal prongs or nasal

cannula is preferred in young children, as

they may be better tolerated.

• Patients should be monitored closely for

signs of clinical deterioration.

Haematology and biochemistry laboratory

testing and electrocardiogram and chest

imaging should be performed at admission

and as clinically indicated to monitor for

complications, such as acute respiratory

distress syndrome and acute liver injury,

acute kidney injury, acute cardiac injury,

disseminated intravascular coagulation

(DIC) and/or shock.

• Patients with COVID-19 should be treated

cautiously with intravenous fluids;

aggressive fluid resuscitation may worsen

oxygenation, especially in settings where

there is limited availability of mechanical

ventilation.

4. Management of critical COVID-19: acute

respiratory distress syndrome (ARDS)

• In selected patients with COVID-19 and

mild ARDS, a trial of high-flow nasal

oxygen (HFNO), non-invasive ventilation

(NIV) – continuous positive airway

pressure (CPAP), bi level positive airway

pressure (BiPAP) may be used. If patient

acutely deteriorates or does not improve

after a short trial (about 1 hour)

endotracheal intubation should be

performed by a trained and experienced

provider using airborne precautions.

5. Management of critical COVID-19: septic shock

• In resuscitation for septic shock in

children, 10–20 mL/kg crystalloid fluid

(normal saline and Ringer’s lactate) should

be given as a bolus in the first 30–60

minutes. Fluid resuscitation should be

curtailed in case of volume overload or in

patients with hypoxaemic respiratory

failure.

• In children, vasopressors (epinephrine as

first line treatment) should be given if signs

of fluid overload are apparent or the

following persist after two fluid bolus:

o Signs of shock such as altered mental

state;

o Bradycardia or tachycardia (HR < 90

bpm or > 160 bpm in infants and HR <

70 bpm or > 150 bpm in children);

o Prolonged capillary refill (> 2 seconds)

or feeble pulses;

o Tachypnoea; mottled or cool skin or

petechial or purpuric rash; increased

lactate; oliguria persists after two

repeat boluses;

o Or age-appropriate blood pressure

targets are not achieved.

Other supportive measures-

Doctors may consider following-

• Influenza Vaccine, Zinc, Melatonin, Vit C, Vit

D, Oseltamivir.

• Empirical antibiotics when Procalcitonin is high,

and neutrophilic leukocytosis

• Treat each syndrome accordingly.

• Use paracetamol as fever-lowering agent.

• Avoid steroids (in mild to severe pneumonia),

NSAID
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Note: As there is no high- quality data regarding

pharmacological agent, use of these agents should

be used judiciously (by judging risk benefit) by

consultant while working in COVID 19 hospital.

Care of Covid affected children after

discharge: 47

Medication after discharge-

• Treatments for symptoms can be applied if

patients have mild cough, poor appetite, thick

tongue, coating, etc.

• Those who are on antiviral drugs, can be used

after discharge for patients with multiple lung

lesions for 3 days after their RT-PCR tested

negative

Home isolation-

Patients must continue two weeks of isolation after

discharge.

Dynamic development of newer therapies under

research

Therapy for COVID-19 remains experimental in

different studies. No drugs or biologics are

approved by the US Food and Drug Administration

(FDA) for the prevention or treatment of COVID-

19 in children. Numerous antiviral agents and

immunotherapies are being investigated as

potential therapies.48 Remdesivir gained

emergency use authorization (EUA) from the FDA

on May 1, 2020, based on preliminary data showing

a faster time to recovery of hospitalized patients

with severe disease.   Safety and effectiveness have

not been assessed in children. Pediatric dosing

within the EUA was derived based on

pharmacokinetic data from adult healthy

volunteers.49

Philip Zachariah and colleagues administered

Remdesivir in hospitalized covid positive children

who required escalating respiratory support and

it was not associated with any adverse events.

However, the small sample size does not allow

inference regarding efficacy. The role of immune

modulators and steroids remains controversial and

should be addressed through clinical trials.27 Bin

Chao and colleagues recommended oral lopinavir/

ritonavir along with corticosteroids and aerosolized

interferon alpha-2b and also intravenous

immunoglobulin, in case of severe cases of

HCoVs.50

Anti-inflammatory effects of heparin/LMWH may

offer benefit and anti-viral mechanisms have been

demonstrated for factor Xa inhibitors in animal

studies. Consequently, use of empiric therapeutic

anticoagulation in certain COVID patients who do

not have PE/DVT has been advocated. However,

this remains controversial because of the true

incidence of PE/DVT in patients receiving

pharmacological thromboprophylaxis remain

uncertain and data to show improved outcomes

with therapeutic anticoagulation are lacking.51

Prognosis:52

Children mostly have good prognosis, and in mild

cases recover 1-2 weeks after disease onset.

Following are the predictors of poor prognosis-

· Age (<1 year), comorbidities (CKD, Malignancy,

CHD, DM, Bronchial asthma, NS, CLD etc)

are significant predictors of poor clinical

outcome

· Lab findings also predict mortality

o High d-dimer

o High ferritin

o High troponin I

o High cardiac myoglobin

o Lymphonia

• Consider following facts:

o Prolonged Mechanical Ventilation

o Complications like : Secondary infection

e.g. Ventilator Associated Pneumonia

(VAP), Stress Cardiomyopathy (CM), etc

Challenges of Covid-19 for neonates:

Considerable uncertainty exists regarding the

potential for vertical transmission (prenatal/

congenital or perinatal) of SARS-CoV-2 from

infected pregnant women to their newborns.

Data from a total of 11 women in China failed to

detect virus in maternal whole blood, serum,

vaginal mucus, amniotic fluid, and/or breast milk

when virus was detectable in maternal

nasopharyngeal specimens .53,54

Some reports from China found no evidence for

mother-to-newborn transmission.53,54 In contrast,

two additional reports together document detection

of SARS-CoV-2 in 4/34 tested newborns. Pneumonia
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was clinically and radiographically diagnosed in

these 4 infants and abnormalities in neonatal

inflammatory markers and transaminase levels

were variably documented.55,56

The interim guidance from the American Academy

of Pediatrics supported by guidelines for perinatal

care provided by the Centers for Disease Control

and Prevention (CDC) and by the American College

of Obstetricians and Gynecologists left the following

key points regarding perinatal management of

neonates exposed to or affected by covid virus. 57,58

• Neonates can acquire SARS-CoV-2 after birth.

Their immature immune system leaves

newborns vulnerable to other serious respiratory

viral infections, raising concern that SARS-CoV-

2 may cause severe disease among neonates.

• Airborne, Droplet, and Contact Precautions

should be utilized when attending deliveries from

women with COVID-19.

• Infants born to mothers with COVID-19 should

be tested for SARS-CoV-2 at 24 hours and, if still

in the birth facility, at 48 hours after birth.

Centers with limited resources for testing may

make individual risk/benefit decisions regarding

testing.

• A newborn who has a documented SARS-CoV-2

infection (or who remains at risk for postnatal

acquisition of COVID-19 due to inability to test

the infant) requires admission to an area

separated from unaffected infants and if not

admitted, frequent outpatient follow-up via

telephone, telemedicine, or in-person

assessments through 14 days after discharge.

• After hospital discharge, a mother with COVID-

19 is advised to maintain a distance of at least 6

feet from the newborn, and when in closer

proximity use a mask and hand-hygiene for

newborn care until (a) she is afebrile for 72 hours

without use of antipyretics, and (b) at least 7

days have passed since symptoms first appeared.

• A mother with COVID-19 whose newborn

requires ongoing hospital care should maintain

separation until (a) she is afebrile for 72 hours

without use of antipyretics, and (b) her

respiratory symptoms are improved, and (c)

negative results are obtained from at least two

consecutive SARS-CoV-2 nasopharyngeal swab

tests collected e”24 hours apart.

Investigation-

Other than RT-PCR from nasopharyngeal /

oropharyngeal swab the hospital admitted neonates

should be thoroughly investigated for other

common diseases that may have similar clinical

presentations. Investigations might include CBC

and Blood culture, CRP, Procalcitonin, CXR, HRCT

of chest (in severe cases)

Treatment-

It includes supportive treatment like other viral

diseases in the newborn, treatment of secondary

bacterial infection with broad spectrum

combination for sepsis as per unit protocol,

antiviral drug. Hydroxychloroquine, azythromycin,

adjuvant therapies have not been proven to be

beneficial in COVID-19 newborn.

Feeding of infants born to mothers with suspected

or confirmed SARS-CoV-2:58

• Infants born to mothers with suspected,

probable or confirmed COVID-19 infection,

should be fed according to standard infant

feeding guidelines.

• As with all confirmed or suspected COVID-19

cases, symptomatic mothers who are

breastfeeding or practicing skin-to-skin contact

or kangaroo mother care (KMC) should practice

respiratory hygiene and hand hygiene before

and after contact with the child, and routinely

clean and disinfect surfaces which the

symptomatic mother has been in contact with.

• In situations of severe illness, mothers should

be encouraged and supported to express milk,

and safely provide breast milk to the infant, by

uninfected caregivers while applying

appropriate Infection Prevention and Control

(IPC) measures.

• If parents and caregivers need to be separated

from their children, all of them should have

access to appropriately trained health or non-

health workers for mental health and

psychosocial support.

Preventive strategies against covid-19: personal

level

The best way to help prevent any child from

getting COVID-19 virus is to take action to avoid
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exposure to the contact. The following guidelines

of the U.S. Centers for Disease Control and

Prevention are recommended to prevent onset of

Covid-19 or MIS-C in children:41

· Keep hands clean

· Avoid people who are sick (In particular, avoid

people who are coughing, sneezing or showing

other contagious signs and symptoms).

· Practice social distancing (at least 6 feet/2

meters from other people when outside of your

home).

· Wear cloth face masks in public settings

· Clean and disinfect high-touch surfaces every

day (This includes doorknobs, light switches,

remotes, handles, tables, chairs, desks etc).

· Wash clothing and other items as needed (This

includes washable plush toys).

Immunization against Covid -19:59

There are tremendous research works going on for

bringing a vaccine against Covid-19. Mostly the

vaccines were tried on animal models and further

studies are required to deliver against SARSCoV-2.

The BCG vaccine has some immune-boosting

power and is thought to provide some protection

against not just some forms of TB but other

diseases as well. Given that health organisations

across the world are urgently looking for ways to

treat and prevent the spread of COVID-19, until a

vaccine is developed, some attention has now

turned to the BCG vaccine. However, there is still

not enough evidence to draw any conclusions.

Multiple research groups have designed potential

vaccines against SARSCoV-2. About 200 groups

around the world are working on vaccines and trials

are going on. Most experts think a vaccine is likely

to become widely available by mid-2021.

Routine childhood vaccination in Covid-19 crisis:

Immunization services are an essential component

of health services. Therefore, routine

immunization sessions should be maintained as

long as COVID-19 response measures allow. Any

disruption of immunization services, even for short

periods, will result in an accumulation of

susceptible individuals: Higher likelihood of VPD

(Vaccine preventable disease) outbreak (Especially

Measles & Polio).  Immunization delivery

strategies may need to be adapted and should be

conducted under safe conditions, without undue

harm to health workers, caregivers and the

community. 60

Covid-19 Bangladesh perspective:

Onset-

In Bangladesh, first three corona virus cases were

identified on 8th  March 2020 and first death was

recorded on 18th March 2020 who was a 70 years

old was with comorbidites.

As of 23 August, total 294,598 covid-19 cases were

found in Bangladesh, 179,091 cases recovered and

3,941 cases died.61

Hospital based management-

Different countries have developed their own

treatment protocol according to WHO guideline,

their own interests and available resources.

Bangladesh Government has published its first

version of national guideline on 30th May 2020. 42

According to this guideline cases are of three types,

a. Suspected b. Probable c. Confirmed case. For

the purpose of treatments patients are usually

categorised to Mild, Moderate, Severe and critical

illnesses. Mild illness is being treated at home.

Moderate, severe and critical illnesses need

hospital admission even ICU care.

Currently, there is no available standard

treatment protocol, but there are several drugs

we are presently using as trials according to

institutional guidelines. Other than national

guideline, there is Bangladesh Paediatric

Association guideline which outlines key principles

for the clinical management of children reaching

health-care facilities with suspected COVID-19. It

is aimed at nationwide general paediatricians

treating children during the COVID-19 pandemic.

In Military hospitals Bangladesh “Guideline on

COVID-19 by DGMS” is used for management of

adult and pediatric population. COVID 19 protocol

of children in CMH Dhaka is updated monthly with

new additions and sometime deletion of previous

concept.

General management:

From March 2020, COVID-19 has spread worldwide

to many Asian and Middle Eastern countries.
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Bangladesh followed international guidelines from

the very onset of covid affected patients. Like many

other countries we are trying our best by

implementing various restrictions like worldwide

stopping of International flights. Attention has been

focused on quarantining those shown to be infected

and asking those potentially infected for self-

quarantine. In order to protect the population, the

government declared “lockdown” throughout the

nation from 23 March to 30 May and prepared some

necessary steps to spread awareness to keep this

syndrome away from them.

Basic personal hygiene including cough etiquette,

the use of disposable tissues and hand hygiene to

limit virus spread, with full personal protective

equipment necessary(where available) for

healthcare staff are being maintained as well.

Health regulations for public places like proper

using of Masks, maintaining personal hygiene and

social distancing should be circulated thoroughly

and supervising authority should be there to look

after the implementation by the populations and a

reward/punishment system must be ensured to

raise the awareness among the population.

Routine immunization: Potential actions for

Bangladesh

· Following guidelines on COVID 19 infection

prevention during immunization sessions

· Prioritizing primary series vaccinations for

poliomyelitis containing vaccines, measles

rubella and other combination vaccines

· Vaccinating newborns (as per the national

immunization schedule) in maternity hospitals

· Prioritizing pneumococcal and seasonal

influenza

We the doctors and other health care professionals

are the front-line fighters and should play the

pivotal role in this critical situation. All the

government authorities should act responsibly

under the guidance from a single umbrella

commanded by a National Committee and of course

supervised by a group of Health Care Experts.

Conclusion:

As the pandemic is new and recent, its clinical

manifestations, pathogenesis are still not unveiled

fully. Researchers all over the world are working

on virus itself, pathogenetic mechanisms, efficacy

of drugs, innovation of vaccine, preventive measures

etc. It is likely that these viruses will continue to

emerge and evolve and cause human outbreaks

owing to their ability to recombine, mutate, and

infect multiple species and cell types. The disease

trajectory in paediatric patients has good prognosis

compared to adults as per recent reports. Intensive

care unit and deaths are rare. Still additional care

may be needed for children with comorbidities and

younger children. Bangladesh faces significant

challenges in combating COVID-19 as it is a densely

populated country. Children are the most vulnerable

groups in any crisis situation and therefore

continuous monitoring of management and

preventive strategies plays a crucial role in this

pandemic disaster.
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