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Abstract

Sufficient high-quality data are unavailable to
describe the management approach and guideline
of COVID-19 disease in pediatric and adolescent
population which may be due to mild
presentation in most of cases and less severe
complications than older ages.

World Health Organization was concerned with
the establishment of an approved guideline to
manage the increasing number of COVID-19
patients worldwide aiming to prevent or lessen
COVID-19 global burden.

The clinical features have a wide spectrum
starting from uncomplicated mild illness, mild-
moderate pneumonia, severe pneumonia, acute
respiratory distress syndrome, sepsis, septic
shock, and multisystem inflammatory syndrome
in children.

Many important definitions were developed to
identify the COVID-19 case status including
confirmed, suspected, and probable case.

Many laboratory tests may be beneficially done
but reverse transcriptase — polymerase chain
reaction (RT-PCR) for SARS-CoV-2 RNA is
diagnostic.

Patient isolation and adequate intake of fluid and
calories, antipyretics (preferably paracetamol),
antibiotics (in secondary bacterial infections),
and bed rest are the mainstay of approved
supportive treatment. While oxygen
supplementation may be added in moderate to
severe  cases; anticoagulation  prophylaxis
(enoxaparin) is strongly advised in children with
certain situations where hypercoagulability state
is identified, and therapy should be evaluated
based on risk factors.

New approaches, drugs, and therapies are
currently under research to manage COVID-19
pediatric and adolescent patients including
antivirals (lopinavir/ritonavir, and favipiravir),
remdesivir, tocilizumab, dexamethasone,
convalescent plasma, and specific treatment of
multisystem inflammatory syndrome in children
(immunoglobulin, steroids, tocilizumab,
anakinra, and aspirin).

The practical approach was summarized in a
flow chart scheme to assist health care
professionals to manage COVID-19 in children
and adolescents within a rapid look though
details are given in the text.
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Introduction

Since the appearance of first cases of the
recent pandemic of severe acute respiratory
syndrome coronavirus 2 (SARS- CoV-2) in
China (which was called later as COVID-
19), the world has been changed. Many data
are available regarding adults unlike
children and adolescence.

Usually, transmission occurs due to direct
inhalation of respiratory droplets of infected
person or direct contact with surfaces

polluted with coronavirus. Less commonly,
aerosol environmental generation by some
medical procedures could be the cause of
transmission like endotracheal intubation,
cardiopulmonary resuscitation,
bronchoscopy, open suctioning, and
nebulization. Feco-oral transmission has
not been confirmed yet in spite of the
finding of the virus in stool of patients. @

Incubation period has a median of 5.1 days
and very rarely it exceeds two weeks. The
clinical features are just like traditional
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acute viral infection of the respiratory tract
including high temperature, sore throat,
cough, dyspnea, and malaise. In the
presence of co-morbidities and in some
patients, the disease may progress to acute
respiratory distress syndrome (ARDS),
septicemia, septic shock, and even
multisystem inflammatory syndrome in
children (MIS-C) which has some similarity
with Kawasaki disease. ©

Most of pediatric and adolescent patients
show a milder form of COVID-19 infection
and they are usually asymptomatic which
may be a negative point related to the
increased burden of community
transmission where children usually have a
close contact with other adults including
geriatric population whom have a severe
course of COVID-19 in most instances.
To confirm COVID-19 diagnosis, the virus
should be detected in naso- or
oropharyngeal swab and sometimes
broncho-alveolar lavage using reverse
transcriptase — polymerase chain reaction
(RT-PCR). Other laboratory tests like C
reactive protein and imaging studies
including CT (computerized tomography)
scan of the chest could be of help. ©
Supportive treatment is the mainstay of
management with anticoagulation strongly
advised in children with certain situations
where hypercoagulability state is identified
as in diabetes mellitus and in adolescents as
a prophylactic measure. Still prevention of
infection spread is the cornerstone of
COVID-19 management including isolation
of exposed and diseased individuals
(children and adolescents) and strict
infection  control approach involving
activation of social distance and community
hygiene are the only effective measures to
break the transmission chain. Up to date, no
vaccine is proved to be effective against
COVID-19 and only few treatment
measures are approved and confirmed by
health authorities worldwide to treat
affected patients. World Health
Organization (WHO) takes the major global
role to deal with the pandemic and new
updated are always released along the way

of human struggle to control over the virus.
®7)

Aim:

We tried to present the most recent practical

updates of the management approach of

COVID-19 pediatric and adolescent

patients.

Important definitions: (8)

* Suspected case

Any of the followings:

e A patient with acute pulmonary disease
(high temperature and at least one
sign/symptom of a pulmonary illness, e.g.,
cough, and dyspnea), AND a history of
travel to or settlement in an area reporting
community spread of COVID-19 disease
during 2 weeks prior to the onset of
signs/symptoms.

e A patient with acute pulmonary disease
(high temperature and at least one
sign/symptom of a pulmonary illness, e.g.,
cough, and dyspnea), AND have been in
contact with a confirmed or probable
COVID-19 case (see definitions ahead) in
the recent 2 weeks before the beginning of
signs/symptoms.

e A patient with severe unexplained acute
pulmonary disease (high temperature and
at least one sign/symptom of a pulmonary
illness, e.g., cough, and dyspnea), AND in
need of hospital admission.

* Probable case

Any of the followings:

o A suspected case who has inconclusive
testing for the COVID-19 virus.

o A suspected case who has no COVID-19
testing whatever the reason is.

* Confirmed case

An individual with laboratory confirmation
of COVID-19 disease using Reverse
transcriptase — Polymerase chain reaction
(RT-PCR), irrespective of clinical signs
and symptoms.

* Contact case

A contact is a person who experienced any
one of the following exposures throughout
2 days before and 2 weeks after the
appearance of signs/symptoms of a
probable or confirmed case:
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o Close contact (face to face) with a
confirmed or probable case within a range
at least one meter for more than quarter an
hour.

e Direct contact and physical touch with a
confirmed or probable case.

e Direct contact when taking care of an
individual with probable or confirmed
case without applying the least
requirement of personal protective
equipment.

o Miscellaneous: with identified risks like
in patients with compromising immunity
as in diabetes mellitus and cancer
patients.

Note: for confirmed asymptomatic cases,

the contact period is defined as 48 hours

before

throughout 2 weeks after the date by which

the confirmatory laboratory sample was

taken.

Clinical presentation (clinical features):

(9,10)

A wide range of signs and symptoms are

noticed.

1) Uncomplicated IlIness

At least one of the following:

e Uncomplicated upper respiratory tract
viral  infection  without  specific
signs/symptoms including high
temperature, cough, nasal congestion,
sore throat, headache, malaise, and
muscle pain, with no signs of
dehydration, dyspnea, and septicemia.

e Gastrointestinal symptoms including
vomiting, diarrhea, unexplained
abdominal pain, and loss of taste.

e Others including anosmia, convulsion,
impaired conscious level, and
unexplained tachycardia.

2) Mild and Moderate Pneumonia

Pneumonia presenting with cough, dyspnea,

and tachypnea, with no signs of severe chest

infection (see below).

3) Severe Pneumonia

Child: cough, dyspnea, and one of the

below:

o Central cyanosis.

¢ Respiratory rate (RR) >60/minute for <2

months old, >50/minute for 2-12

months old, >40/minute for 1-5 years
old, and >30/minute for >5 years old.

Sp0O, < 90% in room air.

e Severe respiratory distress.

e Mild pneumonia accompanied with
inability to take oral feeding, lethargy,
and fits.

Adolescent: fever, cough, dyspnea, and
at least one of the below:

¢ Respiratory rate (RR) > 30
breaths/minute.

e Sp0O, < 90% in room air.

o Severe respiratory distress.

4) Acute respiratory distress syndrome
(ARDS)

e New or worsening respiratory symptoms
within one week of known clinical
insult.

e Chest imaging consistent with ARDS
(bilateral multiple ground-glass shadows
and/or infiltrating opacities, extensive
consolidation, and pleural effusion).

Respiratory failure not related to heart
failure or even volume overload.
5) Sepsis

Diagnosed be clinical measures and culture

of specific specimens.

6) Septic Shock

Diagnosis made clinically with disturbed

level of consciousness and vital signs.

7) Multisystem inflammatory syndrome in

children (MIS-C)

Kawasaki-like  disease  with  fever,

conjunctival congestion, red or cracked lips,

“strawberry  tongue,” rash, cervical

lymphadenopathy, and  swollen  or

erythematous hands and feet.

Tests: (11,12)

o All suspected cases should be referred to

the nearest regional health center to
perform the diagnostic test of reverse
transcriptase — polymerase chain reaction
(RT-PCR) for SARS-CoV-2 RNA.
Preferred swab sample site is the naso-
and/ or oropharyngeal area; and should be
kept in viral transport media (VTM) on
ice. In patients with mechanical
ventilation, broncho-alveolar  lavage
(BAL) or endotracheal aspirate would be
the recommended specimen and kept in
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VTM on ice. Forced sputum production is
not preferred and should be avoided due to
risk of aerosol dissemination.
Rapid serology kits may not be positive
during first 7-10 days of infection and
stay positive for several weeks following
infection.
Chest X-ray during early stage maybe
normal or multiple small patches or
plaques with interstitial haziness, mostly
obvious in the lung periphery. Bilateral
multiple ground-glass opacity and/or
infiltrating shadows are found on
deterioration, while in severe cases
pulmonary consolidation is evident and
pleural effusion may be seen.
Computerized Tomography (CT) scan of
the chest may shows ground-glass opacity
and segmental consolidation in both lungs
mostly peripherally. With more severe
involvement, bilateral (rarely unilateral)
multiple lobar lesions are seen.
Chest Ultrasonography shows multiple B-
lines, air bronchogram, pleural thickening,
and consolidations.
Coagulation studies including D-Dimer,
prothrombin time (PT), partial
thromboplastin time (PTT), and fibrinogen
level (if possible). More severe disease
with worse outcome is associated with
higher D-Dimer levels.
Infection  markers  including  high
erythrocyte sedimentation rate (ESR), C-
Reactive Protein (CRP), and serum
ferritin.
Complete blood count (CBC) may show
leucopenia and lymphopenia. Progressive
lymphopenia  occurs  with  disease
progression.
Liver and renal function tests are high in
severe cases.
Cardiac marker (serum troponin) could be
elevated.
Other organ markers including lactate
dehydrogenase (LDH), creatinine
phosphokinase (CPK), and myoglobin
may be high.

Treatment

Available treatment options up to date are

as follows:

1) Supportive (13)

e Maintenance  fluid (oral and/ or
intravenous) and calorie intake.

¢ Antipyretics: paracetamol.

Plus:

¢ Antibiotics (broad-spectrum)  when
secondary bacterial infection occurs.

Plus:

e Oxygen supplementation in moderate to
severe cases is aimed to prevent ARDS,
organ failure, and secondary infection.

2) Steroids (14)

Steroid therapy is not indicated in majority

of pediatric COVID-19 patients as they

usually get well without severe
complications. In adults, the RECOVERY

trial showed a drop in mortality (within 28

days) in oxygenated or mechanically

ventilated individuals when dexamethasone
was used, while patients who did not need
oxygen therapy and mechanical ventilation

did not show benefits when using

dexamethasone.

So that, dexamethasone must be avoided in

patients who do not need a respiratory

support.

Accordingly, here are the indications of

dexamethasone:

Respiratory support (oxygen therapy or
assisted mechanical ventilation).

Chronic illness that needs long-term
steroid like in nephrotic syndrome,
steroids (dexamethasone or other type)
should be kept on.

Current added illness that requires
steroids, as in asthmatic patients.

3) Anticoagulation (15-17)

Venous thromboembolism (VTE) risk is

high in COVID-19 adults. Unless

contraindicated, consider prophylactic or
therapeutic anticoagulation in all adult and
adolescent individuals.

No specific guidelines are endorsed for

pediatric COVID-19 cases. Hospitalized

children having COVID-19 infection are
assessed on case by case basis as follows:

Send for hematological and oncological
consultation for risk assessment and
recommendations. Malignancy, obesity,
and chronic heart diseases may be
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significant risk factors.

consider VTE risk factors on hospital
admission and re-evaluate every 2-3 days
afterwards.

Unless contraindicated, enoxaparin
prophylaxis is advised in children and
adolescent confirmed COVID-19 cases.
Bleeding risk versus benefit must be
evaluated on individual basis. Intracranial
bleeding and presence of an active
bleeding elsewhere may be considered as
a contraindication, while caution should
be experienced during lumbar picture
(within 24 hours), neurological procedure
(within 24 hours), and coagulation
disorders.

Alternative anticoagulation prophylaxis
measures like early movement or physical
procedures are recommended for all
COVID-19 pediatric patients including
those with contraindication to
anticoagulation.

Therapies currently under investigation
for the treatment of pediatric and
adolescent COVID-19 patients
Treatment options should follow the
scheme found in figure (1). The below-
listed medications are still under
investigation. The decision to use those
under-research therapies should be made
by the treating physician after full
assessment of risk, benefit, clinical
condition, comorbidities, and drug to drug
interactions.

1) Antiviral medications (13,18)

The safety and effectivity of antivirals for
treating COVID-19 have not been
approved yet. Reliable data is absent to
advocate the use of antiviral therapy in
mild, moderate, severe, or critical
COVID-19 illness. Examples of possible
antivirals used in COVID-19 patients are
lopinavir/ritonavir and favipiravir.
Lopinavir/ritonavir: oral tablets (200/50
mg)

Pediatric dosing:

Lopinavir/ritonavir: weight 7-15 kg: 12

mg/3 mg/kg; 15— 40 kg: 10 mg/2.5 mg/kg;

> 40 kg: 400

mg/100 mg twice daily for 7-14 days.

(maximum daily dose lopinavir 400
mg/ritonavir 100 mg).

Adolescent and adult dosing:

400/100 mg twice daily.

Duration of treatment: 7 days.

Favipiravir: oral tablets (200 mg)

Pediatric dose:

10-15kg: 200 mg twice on first day
(maximum 400 mg/day). From the second
day: 100 mg twice (maximum daily dose is
200 mg).

16-21kg: 400 mg twice on the first day
(maximum 800 mg). From the second day:
200 mg twice (maximum daily dose is 400
mQ).

22-35 kg: 600 mg twice on the first day
(maximum 1200 mg). From the second day:
200 mg thrice daily (maximum daily dose is
600 mg).

36-45kg: 800 mg twice on the first day
(maximum 1600mg). From the second day:
400 mg twice daily (maximum daily dose is
800 mg).

46-55kg: 1000 mg twice on the first day
(maximum 2000 mg). From the second day:
400 mg in the morning, and 600 mg in the
evening (maximum daily dose is 1000 mg).

>55kg: for patients aged 16 and above use
the adult dose, while use the above-
mentioned dose of 46-55 kg for younger
patients.

Adolescent and adult dosing:

1600 mg (8 tablets) twice on the first day.
From the second day: 800 mg (4 tablets)
twice daily for 7-10 days.

Duration of treatment: 7-10 days.

2) Remdesivir* (Intravenous infusion
only) (19,20)

It is a broad-spectrum antiviral drug (GS-
5734; Gilead Sciences, Inc) and prodrug of
nucleotide analog. On the first of May 2020,
an emergency use authorization was given
by US Food and Drug Administration
(FDA) to allow remdesivir use in severe
COVID-19 cases for pediatric and adult
hospitalized patients. (19)

A new drug application (NDA) was
submitted to the FDA in August 2020 for
remdesivir. A phase 1b trial of an inhaled
nebulized remdesivir was started in June
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2020 to assess its potential benefit at the
early phase of the disease as an outpatient
treatment. (20)

Pediatric dose:

° <40 kg: 5 mg/kg as a loading dose
given once then 2.5 mg/kg/day as a
maintenance dose.

. >40 kg: 200 mg as a loading dose
given once then 100 mg as a maintenance
dose.

Adult and adolescent dose:

Start with 200 mg as a loading dose given
once then 100 mg as a maintenance dose.
Duration of treatment is 5-10 days.

Side effects:

° Elevated hepatic enzymes.

° Hypotension.

° Pharmacological interactions.

o Contraindicated with concomitant
paracetamol use.

° Prolonged QT interval on ECG

(electrocardiography).

Important notes of Remdesivir eligibility:

° Prior to initiation and daily during
therapy, determine estimated glomerular
filtration rate (GFR) adolescent and
pediatric patients >28 days old. If GFR < 30

mL/minute, remdesivir is not
recommended.
. Prior to initiation and daily during

therapy, determine serum creatinine in full-
term neonates (7-28 days old). If serum
creatinine >1 mg/dL, remdesivir is not
recommended.

. Prior to initiation and daily during
therapy, determine hepatic laboratory
testing. If liver enzymes are elevated,
remdesivir is not recommended.

. The above-mentioned cautions
should be considered and potential benefit
versus risk should be assessed.

3) Tocilizumab (Intravenous infusion)
(21,22)

It is an interleukin-6 (IL-6) inhibitor
(biologic drug).

Usually, it is added to an antiviral
medication for patients with high risk to
develop cytokine storm who have the
following criteria:

e |L-6 >3 times upper normal limit.

e Serum ferritin >300 ug/L with doubling
in 24 hours.

e Serum  ferritin  >600 ug/L  at
presentation plus LDH >250.

e D-Dimer > upper normal limit.

Dosing:

Children:

. < 30 kg: 12 mg/kg once (maximum

800 mg).

. > 30 kg: 8 mg/kg once (maximum

800 mg).

Adult (>18 years):

8 mg/kg once (maximum 800 mg).

Duration of treatment is one dose only.

However, another dose could be considered

after 8-12 hours if clinical deterioration

continues. Typical response is expected

within 48-72 hours with cessation of fever

and improvement of oxygenation saturation.

Contraindications:

. Pregnancy

. Breastfeeding

Caution:

. Simultaneous use of more than one
biologic.

. Live attenuated viral vaccines.

. Tocilizumab to anakinra
conversion.

o C reactive protein & IL-6 levels are

not reliable to measure the inflammation
extent after tocilizumab treatment.
Serious side effects:

. Perforation of Gastrointestinal tract.
. Hepatitis.

. Infusion-related drug reaction.

. Anemia.

4) Steroids (Intravenous/ oral) (12,23)
Dexamethasone is preferred over other
steroids and approved by RECOVERY trial.

(12)
Alternatives:
. Prednisolone or

methylprednisolone: during Breastfeeding
and Pregnancy.

. Hydrocortisone: in premature infant
(corrected gestational age <40 weeks).
Indication of steroids:

. Respiratory ~ support  (oxygen
therapy or assisted mechanical ventilation).
. Chronic illness that needs long-term
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steroid like in nephrotic syndrome, steroids
(dexamethasone or other type) should be
kept on.

° Current added illness that requires
steroids, as in asthmatic patients.

Dosing:

Dexamethasone:

Children: 0.15 mg/kg/day given once daily.
Adult and adolescents: 6 mg/day given once
daily.

Alternative steroids:

Prednisolone:

Children: 1 mg/kg/day given once daily.
Adult and adolescents: 40 mg/day given
once daily.

Methylprednisolone:

Children: 0.8 mg/kg/day given once daily.
Adult and adolescents: 32 mg/day given
once daily.

Hydrocortisone:

Children: 0.25 mg/kg/12 hours given twice
per day for one week.

OR 0.5 mg/kg/day given once per day for 3
days.

Adult and adolescents: 10 mg/12 hours
given twice per day for one week..

OR 20 mg/kg/day given once per day for 3
days.

Duration of treatment up to 10 days (unless
indicated above).

Adverse events: (major)

° Hyperglycemia.

° Hypertension.

5) Convalescent plasma (24-26)

Although convalescent plasma has been
used in some areas of the world to treat
adult and adolescent COVID-19 patients, it
has no official approval from World Health
Organization (WHO) due to absence of
related controlled trials. However, the
administration of convalescent plasma in
the early stage of severe COVID-19 disease
has shown good recovery results.

The use of convalescent plasma in pediatric
COVID-19 patients is still  limited
worldwide with lack of available large data.
The decision to use convalescent plasma in
children and adolescents should be
evaluated case by case though severe
adverse events are expected including
anaphylaxis, hemolysis, and lung injury.

However, Food and Drug Administration
(FDA) has declared an emergency use
(EUA) of convalescent plasma recently on
August 23, 2020 for severe (including
dyspnea, respiratory rate > 30 per minute,
oxygen saturation < 93%, lung involvement
more than 50% within 1-2 days, and partial
pressure of arterial oxygen to fraction of
inspired oxygen ratio less than 300) or life-
threatening  (including  septic  shock,
respiratory failure, and multiple organ
dysfunction) COVID-19.

6) Ivermectin:

This drug was used for a long time for its
anti-helminthic properties. In lIraqg, a pilot
study was performed under the supervision
of Ministry of Health to show the
effectiveness of ivermectin to decrease
hospitalization when added to azithromycin
and hydroxychroroquin (27). Also, the use
of this drug was supported by some
researchers (28) but denied by others. (29)
Dose: a single dose of 200 mcg/kg orally, as
an add-on therapy.

7) Specific therapy for MIS-C: (30-32)

A) Immunoglobulins (IVIG): given by
intravenous infusion.

Indications:

o Kawasaki disease features.

e Coronary artery abnormalities.

Dose:

2 grams/kg, maximum dose 100 grams.
Adverse events:

¢ Infusion reactions.

e Aseptic meningitis.

e Hemolysis.

B) Steroids (Intravenous/ oral)
Prednisone, prednisolone, and
methylprednisolone are involved.
Indications:

o Kawasaki disease features.

e MIS-C.

Doses are given in pulses as 10-30 mg/kg
daily for 1-3 days, then 2 mg/kg daily in
divided doses until the condition becomes
stable, and then followed by a taper.
Adverse events: (major)

e Hyperglycemia.

e Hypertension.

C) Tocilizumab (Intravenous infusion)
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It is a biological drug (IL-6 receptor
blocker).
Indications:
e Fever continues >24 hours after steroids
and/ or IVIG.
° Moderate and/ or severe presentation.
Dosing and adverse events:
See the above-mentioned details.
D) Anakinra (subcutaneous, SQ and
Intravenous infusion, 1V)
Itis a biological drug (IL-1 Inhibitor).
Indications:
e Fever continues >24 hours after steroids
and/ or IVIG.
. Moderate and/ or severe presentation.
Dose:
It is given 2-4 mg/kg (maximum 100 mg)
SQ/ IV twice daily. The dose frequency
may be increased to 3-4 times daily if poor
response is encountered. In case of renal
problems  (creatinine  clearance  >30
mL/minute), consider dose adjustment. This
drug is not dialyzable.
Clinical improvement is expected in 1-3
days.
Caution:
e Simultaneous use of more than one
biologic.
e Live attenuated viral vaccines.
Tocilizumab to anakinra conversion.
Side effects:
Anaphylactic reaction.
Compromised immunity.
Short half-life (4-6 hours).
Eosinophilia.
Neutropenia.
May be converted to tocilizumab but
without concern.
E) Aspirin (oral)
It is a non-steroidal anti-inflammatory drug
with  antiplatelet, and anti-inflammatory
function.
Indications:
All cases of MIS-C, not on other
anticoagulation. However, prophylaxis of
enoxaparin could be considered.
Use low dose (1-5 mg/kg/day) usually up to 81
mg/ day.
Adverse events:
e Gastrointestinal ulcer.

e Hemorrhage.
Bronchospasm.

e Reye’s syndrome.
Criteria of discharge: (33,34)

e Absence of fever >3 days without
antipyretics.

e Significantly improved respiratory
symptoms.
e Obvious improvement of lung in

imaging studies.
e No comorbidities or complications
which require hospitalization.
e Consistent SpO, >94%
assisted oxygenation.
e Twice negative RT-PCR results, 48
hours apart (not mandatory).
o Discharge is better approved by multi-
disciplinary medical team.
Conclusion:
The management of COVID-19 in children
and adolescents has an approved part by
WHO and other health authorities such as
FDA including supportive treatment
(adequate  fluid and calorie intake,
antipyretics, and antibiotics if secondary
bacterial infection is suspected, plus oxygen
therapy in advanced cases), dexamethasone
in patients requiring respiratory support
(oxygen), and anticoagulation prophylaxis
and therapy (enoxaparin). However, the yet
non-approved part of COVID-19
management which has therapies under
current investigation includes antivirals,
biological drugs (remdesivir, tocilizumab,
and anakinra), steroids (other than
dexamethasone), convalescent  plasma,
immunoglobulins, and aspirin. It is the duty
of the treating pediatrician to evaluate the
two parts of management (approved and
under current investigation) for each
individual case putting in mind the severity
of the disease, co-morbidities, drug-drug
interactions, expected adverse events, and
available resources. The potential benefits
of the management approach should
outweigh the risks. However, the approved
approach of pediatric and adolescent
COVID-19 management should be followed
strictly.

without

www. jkmc.uobaghdad.edu.iq 39

Al-Kindy College Medical Journal 2020:16 [suppl]



Hayder Al-Momen et al

Management of COVID-19

“(eaupjeue se yans) pasn aq pino s8nap 2150j01q 12430 ¢

aseuddospAyap azepe ,

‘awoJpus ssaJisig Asojesidsay anay AjeIpad ¢

poo|q [e1aMe U] suojieinies uadAxo ,

*2UIZ pUB ‘Q ‘) UJWeA 3Y)] $|U0} pue ‘SujWeyiA ‘ayeju] aLojed pue (snouaAesaul Jo /pue [eJo) piny adueuajuiew ‘(Alnoy g asop/3y/Bu T jowejadesed) sanjaiAdpuy

*1oA paseaja) uaaq sey ualiadxa Jueipad o 'Sy §T > UaIp|IY? J0 ‘SYIUOW 9 > SIUBJUI UI PRIAPISUOD aq pnoys uolned Ajases *sjuadsajope pazijeydsoy 1oy Adeiayy uo-ppe ue se pasn aq pjnod UjAWIIA|,

aseajd 1x) 995 "s|(e3ap Jow 104 ‘aseas|p juoiyd pue ‘Aysaqo ‘Aueusijew se syuaped ysu-y3ly 1oy Ajje1adsa ‘pajeatpuresjuod ssajun s)uISOPE pue UaIP|IYd 6T-QIAOI |[B Ul pajenjend aq pjnoys sixejAydoud (aupedexou3) uojejndeoanuy,

\ W) ewou Jaddn sawi € 2 g-UNI|AIU] WNIAS
BdwT ¢ Bwiga .

uiw
ewse|q F (uonday <o e woos hmxmm sods SINOY b7 UIYYM Pajqnop st yaiym /8 00E < untuaywinias o
hiepuoaas) sy ) E: uonejuasald 38 0SZ < , HAT pue /81 009 < unLIAy WNIAS +
¥ duoseyiawexaq saje|iyul Ateuow|nd aajsuaixg 7 aUoSeLRILEXS] :3uIMo]|04 33 4O dJ0W 210 3UO uIPNPUL ‘WOlS AUNOKY  °G
S0 o ) +70 + (J1neuoyy e ¥ |
~Jineuidot Jo) JineJy a8ueyaxa sed Sujuasiom Ajpidey N Joysondas g |
neujday Jo) Jiedidine poys uonaunysAp uedio pajerdosse-sisdag  * |
T 2482 3Aoddng ) dd 3 o0ys uoidunyshp pajel Isdas 7 |
W05 BUOIAD JO YSH YSIH Frole SupoTTS oV eSauvd T |
. LHEE___S ._., . :BuImoj|o} 3y} 4o 310w Jo duo snd eluownaud 31aA3s Jo swodwAs
S— / 61-0IN0D _s_.._c\ m
uu._a_w_mwﬂﬁ.w“e - Juawtedwy Jan|| pue jeudy . _“,u_uw._““_u A i
- ‘KujiqiBy Jinisapuiay ssassy stk uonespAyap ‘sanzias ‘A3ieyya) ‘ssauismolp :swoydwhs Jwashs  p N\
7 3 (s1eak G < 0g < :
. {s1e3A G~T O < ‘SYIUOW ZT~€ 0S < ‘SYIUOW € > 09 < AINUILL/SY3eaIq W
isodesouy uopeBsaur sapun A ul (yY) 2184 Asojedsal :(Suihin pue sanay jo ssajpaesal) Buiypeasqisey ‘g |
BuImo)|0j ay3 F ewse|d F (uonIAuI |er1dyeq Aepuodas) - eaude JuanuLEl

SINOIGIIUY F BUOSEYAWEX3Q + 70 + (4ineuoyy-iineudol

‘sisouehd ‘(Suimespul 353y a19A3s ‘Buiunig) ssansip Alojesdsal a1anss 7
10) Jinexidined T 2183 aaoddng 1 uojiejos| [eyidsoy

1IB W00 U0 %26 >, °0ds  °T
:8uImoj|o} ay3 Jo auo Jsea| 3e snjd ‘y8nod pue Janay

Scheme of COVID-19 management

‘61-QINQ) 319A35 .
4 W
(11e woos uo d )
P— e 27D0] euownaud jo | |
(vonoaju eua3oeq Arep ﬁ : sBuipuy punosenn/jeaidojolpes
SI01GHUY F 3UOSeYdWexaq + 0 :palinbas I
Sap 4+ swoydwAs anoqe 1aA3S IO | |
+ 9182 anjpoddng + uofe|os| [eydsoy 7 yoddns \ -
oN hiojesdsay ‘6T-aIA) klapoly | |
LI % < J
anuoddng + shep T uonejos| . // !
1 13 anpioddng sduipuy |
F shep pT uoje|os| punosex|n/|eaiojoipes noyum |
uonulap swoydwAs shemue saddn |
ase) 0) JuipI02e 95E) GT-QIAO) 1EI0D J0 ‘papadsns ‘paunyuoy | ) do/pue ande; Jofpuesandy | |
Y ‘61-QIA0J PN '8 Jhewoidwhsy | -
s A
5153} e pue ‘ueas 19 1s3y) ewsoue 3 swoydwAs 119 | |
A3 3 - — = )
Suip1022e ageueiy 1uaned 67-QINOD-UON 4)d-LY WUBUISSIsSE [EDIUI) 10 /pue Aioyesdsal piiu F 134

Fig. 1

hildren and adolescents

Inc

16 [suppl]

Al-Kindy College Medical Journal 2020

40

iq

kmc.uobaghdad.edu.i

WWW.



10.

11.

12.

Management of COVID-19

Hayder Al-Momen et al

Conflict of interest:
The authors declare no conflict of
interest

References:

Cruz AT, Zeichner SL. COVID-19 in children:
initial characterization of the pediatric disease.
Pediatrics. 2020 Jun 1;145(6).

Deza Leon MP, Redzepi A, McGrath E, Abdel-
Haqg N, Shawaqfeh A, Sethuraman U, Tilford B,
Chopra T, Arora H, Ang J, Asmar B. COVID-
19-associated pediatric multisystem
inflammatory syndrome. Journal of the Pediatric
Infectious Diseases Society. 2020 Jul;9(3):407-
8.

Lauer SA, Grantz KH, Bi Q, Jones FK, Zheng
Q, Meredith HR, Azman AS, Reich NG, Lessler
J. The incubation period of coronavirus disease
2019 (COVID-19) from publicly reported
confirmed cases: estimation and application.
Annals of internal medicine. 2020 May
5;172(9):577-82.

Razavi A, Davoodi L, Shojaei L, Jafarpour H.
COVID-19 in Children: A Narrative Review.
Open Access Macedonian Journal of Medical
Sciences. 2020 May 20;8(T1):23-31.

Kaushik A, Gupta S, Sood M. COVID-19 in
Children: Clinical Approach and Management-

Correspondence. The Indian Journal of
Pediatrics. 2020 Jul 8:1-3.
Al-Momen H, Raham TF, Daher AM.

Tuberculosis versus COVID-19 Mortality: A
New Evidence. Open Access Macedonian
Journal of Medical Sciences. 2020; 8(T1).
https://doi.org/10.3889/0amjms.2020.5248.
World Health Organization. Coronavirus disease
( COVID-19): situation report, 182.

World Health Organization. Public health
surveillance for COVID-19: interim guidance, 7
August 2020. World Health Organization; 2020.
de Souza TH, Nadal JA, Nogueira RJ, Pereira
RM, Branddo MB. Clinical manifestations of
children with COVID-19: a systematic review.
Pediatric Pulmonology. 2020 Jan 1.

Ludvigsson JF. Systematic review of COVID-19
in children shows milder cases and a better
prognosis than adults. Acta Paediatrica. 2020
Jun;109(6):1088-95.

World Health Organization. Clinical
management of severe acute respiratory
infection (SARI) when COVID-19 disease is
suspected: interim guidance, 13 March 2020.
World Health Organization; 2020.

Sankar J, Dhochak N, Kabra SK, Lodha R.
COVID-19 in Children: Clinical Approach and

13.

14,

15.

16.

17.

18.

19.

20.

Management. Indian Journal of Pediatrics. 2020
Apr 27:1.
Zimmermann P, Curtis N. Coronavirus
infections in children including COVID-19: an
overview of the epidemiology, clinical features,
diagnosis, treatment and prevention options in
children. The Pediatric infectious disease
journal. 2020 May;39(5):355.
RECOVERY Collaborative Group.
Dexamethasone in hospitalized patients with
Covid-19—preliminary report. New England
Journal of Medicine. 2020 Jul 17.
Meier KA, Clark E, Tarango C, Chima RS,
Shaughnessy E. Venous thromboembolism in
hospitalized adolescents: an approach to risk
assessment and prophylaxis. Hospital Pediatrics.
2015 Jan 1;5(1):44-51.
Newall F, Branchford B, Male C. Anticoagulant
prophylaxis and therapy in children: current
challenges and emerging issues. Journal of
Thrombosis and Haemostasis. 2018
Feb;16(2):196-208.
Kim SJ, Sabharwal S. Risk factors for venous
thromboembolism in hospitalized children and
adolescents: a systemic review and pooled
analysis. Journal of pediatric orthopedics Part
B. 2014;23(4):389-393.
Panel on COVID-19 Treatment. COVID-19
Treatment Guidelines. Auvailable at
https://www.covid19treatmentguidelines.nih.gov
Joverview/. Accessed August 21, 2020.
Food and Drug Administration. Coronavirus
(COVID-19) Update: FDA issues emergency
use authorization for potential COVID-19
treatment. FDA News Release. 2020 May;1.
Available at https://www.fda.gov/news-
events/press-announcements/coronavirus-covid-
19-update-fda-issues-emergency-use-
authorization-potential-covid-19-treatment.
Accessed on August 30, 2020.
An Open Letter from Daniel O’Day, Chairman
& CEO Gilead Sciences. Gilead Sciences. 2020
Jun 22. Available at
https://stories.gilead.com//articles/an-open-
letter-from-daniel-oday-june-22. Accessed
August 21, 2020.
21.Giwa AL, Desai A, Duca A. Novel 2019
coronavirus SARS-CoV-2 (COVID-19): An
updated overview for emergency clinicians.
Emerg Med Pract. 2020 May 1;22(5):1-28.
Epub 2020 Mar 24
22. Garcia-Prats AJ, Salazar-Austin N, Conway
JH, Radtke K, LaCourse SM, Maleche-
Obimbo E, Hesseling AC, Savic RM,
Nachman S. COVID-19 pharmacologic
treatments for children: research priorities and

www. jkmc.uobaghdad.edu.iq 41

Al-Kindy College Medical Journal 2020:16 [suppl]


https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-issues-emergency-use-authorization-potential-covid-19-treatment
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-issues-emergency-use-authorization-potential-covid-19-treatment
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-issues-emergency-use-authorization-potential-covid-19-treatment
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-issues-emergency-use-authorization-potential-covid-19-treatment
https://stories.gilead.com/articles/an-open-letter-from-daniel-oday-june-22
https://stories.gilead.com/articles/an-open-letter-from-daniel-oday-june-22

Management of COVID-19

Hayder Al-Momen et al

23.

24,

25.

26.

27.

28.

approach to pediatric studies. Clinical
Infectious Diseases. 2020 Jun 29.

RECOVERY Collaborative Group.
Randomized Evaluation of COVID-19

Therapy (RECOVERY) [V6.0 2020-05-14].
https://www.recoverytrial.net/files/recovery-
protocol-v6-0-2020-05-14.pdf.
Al-Momen H, Jasim SK, Al-Ameri LT.
Speculations of Immunotherapy in COVID-19
Patients with Practical Applications During
Childhood and Pregnancy. AL-Kindy College
Medical Journal. 2020 Jul
24;16(supplement):16-22.
Figlerowicz M, Mania A, Lubarski K,
Lewandowska Z, Stuzewski W, Derwich K,
Wachowiak J, Mazur-Melewska K. First case
of convalescent plasma transfusion in a child
with COVID-19-associated severe aplastic
anemia. Transfusion and Apheresis Science.
2020 Jul 1:102866.
Food and Drug Administration. Coronavirus
(COVID-19) Update: FDA issues emergency
use authorization for potential COVID-19
treatment. FDA News Release. Available at :
https://www.fda.gov/vaccines-blood-
biologics/investigational-new-drug-ind-or-
device-exemption-ide-process-
cber/recommendations-investigational-covid-
19-convalescent-plasma. Accessed on August
29, 2020.
Gorial Fl, Mashhadani S, Sayaly HM, Dakhil
BD, AlMashhadani MM, Aljabory AM, Abbas
HM, Ghanim M, Rasheed JI. Effectiveness of
ivermectin as add-on therapy in COVID-19
management (pilot trial). medRxiv. 2020 Jan
1.
Gupta D, Sahoo AK, Singh A. lvermectin:
potential candidate for the treatment of Covid
19. The Brazilian Journal of Infectious
Diseases. 2020 Jun 28.

(0 @

29.

30.

31.

32.

33.

34.

Schmith VD, Zhou J, Lohmer LR. The
Approved Dose of Ivermectin Alone is not the
Ideal Dose for the Treatment of COVID-19.
Clinical Pharmacology & Therapeutics. 2020
Jan 1.

Henderson LA, Canna SW, Friedman KG,
Gorelik M, Lapidus SK, Bassiri H, Behrens
EM, Ferris A, Kernan KF, Schulert GS, Seo P.
American College of Rheumatology Clinical
Guidance for Pediatric  Patients  with
Multisystem Inflammatory Syndrome in
Children (MIS-C) Associated with SARS-
CoV-2 and Hyperinflammation in COVID-19.
Version 1. Arthritis & Rheumatology. 2020.
Cavalli G, De Luca G, Campochiaro C, Della-
Torre E, Ripa M, Canetti D, Oltolini C,
Castiglioni B, Din CT, Boffini N, Tomelleri A.
Interleukin-1  blockade  with  high-dose
anakinra in patients with COVID-19, acute
respiratory distress syndrome, and
hyperinflammation: a retrospective cohort
study. The Lancet Rheumatology. 2020 May
7.

Bahrami A, Vafapour M, Moazzami B, Rezaei
N. Hyperinflammatory shock related to
COVID-19 in a patient presenting with
multisystem  inflammatory  syndrome in
children: First case from lIran. Journal of
paediatrics and child health. 2020 Jul 8.
Carlotti AP, Carvalho WB, Johnston C,
Rodriguez IS, Delgado AF. COVID-19
Diagnostic and Management Protocol for
Pediatric Patients. Clinics. 2020;75.

Nolan JP, Monsieurs KG, Bossaert L, Bottiger
BW, Greif R, Lott C, Madar J, Olasveengen
TM, Roehr CC, Semeraro F, Soar J. European
Resuscitation Council COVID-19 guidelines
executive summary. Resuscitation. 2020 Aug
1;153:45-55.

This article is an open access article distributed under the terms and conditions of the Creative
Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/)

www. jkmc.uobaghdad.edu.iq 42

Al-Kindy College Medical Journal 2020:16 [suppl]


https://www.fda.gov/vaccines-blood-biologics/investigational-new-drug-ind-or-device-exemption-ide-process-cber/recommendations-investigational-covid-19-convalescent-plasma
https://www.fda.gov/vaccines-blood-biologics/investigational-new-drug-ind-or-device-exemption-ide-process-cber/recommendations-investigational-covid-19-convalescent-plasma
https://www.fda.gov/vaccines-blood-biologics/investigational-new-drug-ind-or-device-exemption-ide-process-cber/recommendations-investigational-covid-19-convalescent-plasma
https://www.fda.gov/vaccines-blood-biologics/investigational-new-drug-ind-or-device-exemption-ide-process-cber/recommendations-investigational-covid-19-convalescent-plasma
https://www.fda.gov/vaccines-blood-biologics/investigational-new-drug-ind-or-device-exemption-ide-process-cber/recommendations-investigational-covid-19-convalescent-plasma

