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Abstract

Context: First cases of Coronavirus disease 2019 (COVID-19) were reported in December 2019. With more than 100 million confirmed
cases 14 months later, the disease has become the worst public-health dilemma of the century. The rapid global spread of COVID-
19 has resulted in an international health emergency, threatening to overwhelm health care systems in many parts of the world,
especially poor resource countries.
Evidence Acquisition: Influenza and COVID-19 have similar clinical symptoms, and both cause a respiratory illness that may vary
from mild to severe. Both diseases have the same mode of transmission and require similar public health guidelines to prevent
their spread, but their treatment strategies are different. In this study, an algorithmic method is proposed for managing patients
according to their symptoms for each of these infections.
Results: In fall and winter, infections with seasonal influenza and other respiratory viruses become common. As influenza also
causes significant morbidity and mortality, especially at the two extremes of age and in those with compromised immunity, it is
of major importance to know the similarities and dissimilarities between COVID-19 and seasonal influenza and plan appropriate
public health measures to deal with each of these illnesses.
Conclusions: Will there be a devastating combined epidemic of COVID-19 and influenza (COV-Flu) during the 2020 - 2021 season?
Does co-infection increase the risk of severe illness or amplify virus shedding? Actually, we do not yet know the answers to these
questions; so, in this article, first, we attempt to define the similarities and differences between COV-Flu. Then, we will have a brief
discussion on how to manage patients presenting with symptoms suggestive of both diseases. However, as COVID-19 has been rec-
ognized as a pandemic since December 2019, the management of this emerging disease is rapidly evolving as new information is
collected from different parts of the world.
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1. Context

Severe acute respiratory syndrome-Coronavirus-2
(SARS-CoV-2) is not a type of influenza virus, but it may be
hard to tell the difference between influenza and COVID-19
based on symptoms alone, and testing may be needed to
help confirm a diagnosis (1, 2). Fortunately, the Southern
hemisphere spent the cold season with the influenza (flu)
outbreak severely reduced. In the Northern hemisphere,
we now see a very low prevalence of influenza compared
to the same time in the last year. This may have been due to
the compliance with health protocols, including physical
distancing, masking, and handwashing to reduce the rate
of infection (3).

During the cold season, both influenza virus and

SARS-CoV-2 will co-circulate in the general population.
The differential diagnosis of patients presenting with the
symptoms of respiratory infection will include influenza,
COVID-19, or co-infection. Influenza and COVID-19 over-
lap clinical manifestations, and both cause respiratory ill-
ness, which may vary from mildly symptomatic to life-
threatening, resulting in severe respiratory compromise
and death. Both diseases have similar modes of transmis-
sion that need similar public health guidelines for trans-
mission prevention but require different treatment strate-
gies. In this article, we attempt to define the similarities
and differences between them and describe an algorithmic
approach for the management of patients presenting with
symptoms compatible with either of these infections. The
characteristics of both diseases, along with the differences
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between them, are outlined, as well (4).

2. Evidence Acquisition

2.1. Molecular Virology and Pathophysiology

Seven human coronaviruses (HCoVs) have been iden-
tified so far that cause disease in humans, namely HCOV-
NL63, HCOV-HKU1, HCOV-OC43, HCOV-229E, SARS-COV, Mid-
dle East respiratory syndrome coronavirus (MERS-CoV),
and novel Coronavirus (2019-nCOV) (5). Among them,
SARS-CoV-2 is a single-stranded RNA virus; it is enveloped
with spike (S) protein and hemagglutinin-esterase (HE)
protein on the surface. The virus coat contains membrane
(M) protein and envelope (E) protein, and the viral genome
is attached to the nucleocapsid (N) protein (5, 6). Usually,
HCoVs cause mild upper respiratory tract disease and con-
tribute to 15 - 30% of cold cases in adults. After inhalation,
the virus binds to the receptor of Angiotensin-converting
enzyme 2 (ACE 2) on epithelial cells of the respiratory tract
and uses lipids from the host cell to form a new virion (7).
In addition to involving the lungs in the form of alveo-
lar damage, SARS-CoV-2 causes endothelial injury in blood
vessels with widespread thrombosis (8). In severe infec-
tions, the dysregulation of the immune response results
in the uncontrolled secretion of cytokines, so-called “cy-
tokine storm”, leading to multi-organ failure.

Influenza viruses, on the other hand, are classified as
orthomyxoviruses, types A, B, and C. Influenza A viruses are
categorized into subtypes according to two surface anti-
gens of hemagglutinins (HA) and neuraminidase (NA). The
subtypes of the virus are labeled according to these surface
antigens, for instance, H1N1, H3N2, etc. Influenza A viruses
have 18 HA and 11 NA subtypes. They are classified based on
antigenic variances in the viral nucleoprotein (NP) and ma-
trix protein (M). An interesting phenomenon in influenza
A viruses is a rapid mutation rate, which is about 300 times
the rate of other viruses, via two well-defined mechanisms,
including antigenic shift and antigenic drift.

The latter results in ongoing point mutations, causing
minute changes in antigens on the surface of influenza
virus NA and HA that alter the antigenic coat of the virus,
enabling it to elude annually acquired immunity in hu-
man beings. As an example, AH2N2 Singapore 225/99 has
re-emerged as AH2N2 New Delhi 033/01. Antigenic shift oc-
curs less often and only in influenza virus A, as opposed to
antigenic drift that may happen in influenza viruses A, B,
and C. In antigenic shift, the recombination of influenza
genes takes place between two strains, presumably during
co-infection in a single host; the change is major and dras-
tic, forms a new subtype, makes no similarity to the previ-
ous virus, and may jump from one species to the other one.

Since everybody is susceptible to the new virus, it leads to
pandemics, and a new vaccine is essential for prevention
(9).

2.2. Epidemiology

According to the World Health Organization (WHO),
more than 100 million cases of COVID-19 have been con-
firmed globally, with more than two million deaths (10).
Influenza has a different epidemiologic pattern, with out-
breaks of varying intensity occurring every year, depend-
ing on the shifting antigenic characteristics of the virus
and the proportion of susceptible individuals in the pop-
ulation (11).

- Incubation period: With COVID-19, the incubation pe-
riod varies between two and 14 days, with an average of five
to six days, while the incubation period of the flu is one to
four days (average of two days) (12).

- Transmission period: Both SARS-CoV-2 and influenza
viruses are transmitted through droplets, aerosols, and
fomites, in some cases (13).

Significant transmission in the first 3 - 5 days of infec-
tion is common with influenza. With COVID-19, although
virus shedding occurs 1 - 2 days before the appearance of
symptoms, it is not considered as the main driver of infec-
tion in the population. Pre-symptomatic transmission of
COVID-19 and the relative incidence of asymptomatic and
symptomatic transmission are not clear because of con-
flicting reports. A study from a nursing home in Wash-
ington State highlighted the role of asymptomatic or pre-
symptomatic transmission; the results indicated that per-
sons with asymptomatic infection may have been respon-
sible for the significant transmission of the disease (14).
Some other recent studies also suggest that asymptomatic
persons may spread the virus (15). However, according to
previous reports from the WHO, “available evidence from
contact tracing reported by countries suggests that asymp-
tomatically infected individuals are much less likely to
transmit the virus than those who develop symptoms” (16,
17).

Children are frequent transmitters of seasonal in-
fluenza, while data on COVID-19 shows that individuals less
than 19 years of age are at low risk of infection, transmis-
sion, and morbidity; children usually get infected from
adults rather than the other way round. Besides, COVID-19
spreads quickly to a lot of persons, as one infected person
may be a super spreader and may transmit the infection to
more than 2 - 3 people, who can again spread the infection
to more individuals.

2.3. Clinical Manifestations

As both diseases are respiratory illnesses, they share
clinical manifestations, but influenza starts with spiking
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fever, myalgia, and headache, while COVID-19 usually has
an insidious onset with headache, some fever, cough, and
body ache that may become worse. Some cases may just
report a loss of sense of taste and/or smell in the begin-
ning. Both influenza and COVID-19 may present with gas-
trointestinal symptoms, fatigue, or difficult breathing (18).
It is not possible to differentiate the two diseases based on
symptoms alone, and testing is necessary for a definite di-
agnosis (19). Although both COVID-19 and influenza (COV-
Flu) may result in severe morbidity and mortality, espe-
cially in cases of extreme age, the presence of comorbidi-
ties, a compromised immune system, or pregnancy, the
proportion of patients developing a severe disease is differ-
ent in the two illnesses. Individuals considered high risk
for influenza, but not COVID-19, are very young children
less than five-years-old, especially those under two years of
age and people under 19 years of age who have been on as-
pirin therapy for a long time (16, 20).

With COVID-19, clinical manifestations range from
minimal symptoms to respiratory failure and multiple or-
gan damage (21). Studies have shown that 80 - 95% of in-
fected people are asymptomatic or mild, 5 - 15% are se-
vere, requiring oxygen, and 1 - 5% requiring ventilation.
Dysregulated immune response to SARS-CoV-2 is the prime
cause leading to severe illness or death; in addition, the
development of secondary bacterial infection may compli-
cate the path to recovery. As compared to COVID-19, the
risk of complications is higher in school-aged children in-
fected with the influenza virus. Besides, COVID-19 is associ-
ated with thrombotic complications and may rarely cause
multi-system inflammatory syndrome in children (MIS-C);
these complications are not seen with influenza (19). Acute
infections are correlated with the risk of developing a ve-
nous thromboembolic event (22). More than 30% of se-
vere COVID-19 cases are afflicted with hazardously high lev-
els of blood clotting. Studies from the Netherlands and
France reported thrombotic events in 20 - 30% of critically
ill COVID-19 cases (23-25). Influenza infections have been
associated with procoagulant changes in about 5 - 10% of
cases in the H1N1 pandemic (25).

2.4. Diagnosis

Epidemiological history, clinical symptoms, and some
paraclinical findings such as nucleic acid detection, imag-
ing, enzyme-linked immunosorbent assay (ELISA), and cul-
ture can provide a confirmation basis for COVID-19 diagno-
sis (26).

2.4.1. Testing

A definite diagnosis can only be made based on micro-
biologic testing. Several tests are performed to diagnose

influenza and COVID-19 that include molecular assays, vi-
ral culture, rapid antigen tests, serologic testing, and
immunofluorescence assays. The reverse transcription-
polymerase chain reaction (RT-PCR) test can detect the vi-
ral RNA or nucleic acids in respiratory specimens. Among
respiratory specimens for viral isolation, nasopharyngeal
samples characteristically have higher accuracy than nasal
or throat swab samples (27).

A positive RT-PCR from respiratory specimens clinches
the diagnosis of either infection; however, false-negative
results may be as high as 30 - 40%, especially in the early
days of the illness in COVID-19. If the patient is on me-
chanical ventilation, bronchoalveolar lavage fluid should
be collected for RT-PCR or other molecular tests (28). Multi-
plex assays can be used for the detection of nucleic acids
of SARS-CoV-2, as well as influenza A and B viruses, as a
single test. Who should be tested for SARS-CoV-2? The
control of this pandemic can only be achieved through
a rigorous ‘test, trace, and isolate’ strategy. Testing pro-
grams, however, differ in different countries, depending
on available resources, government policy, and local cir-
cumstances, i.e., time, place, and availability of the test. In
China, for example, 11 million people were tested in five
days.

In any case, all symptomatic individuals must be
tested. Asymptomatic individuals, who have been in close
contact with persons with COVID-19, including neonates
born to mothers with COVID, must be tested. The optimal
time for testing contact is not clear, but 5 - 7 days after ex-
posure may be suitable. However, as false-negative results
may be as high as 30%, even if the test results are reported as
negative, those with close contact should be quarantined
as per the local health policies. If COVID-19 cases are identi-
fied in a congregate living facility, like care homes, correc-
tional institutions, orphanages, etc., then all residents and
employees in the facility must be tested. In addition, the
intermittent screening of residents and workers in such fa-
cilities is recommended (29).

2.4.2. Imaging

There is a lot of overlaps in CT patterns between COVID-
19 and other types of viral pneumonia (30).

- Initial CT findings in COVID-19 cases contain bilateral
or multi-lobar ground-glass opacification (GGO), mostly in
the lower lobes. Consolidation overlying on GGO is found
in a small number of cases. Pleural thickening, septal
thickening, bronchiectasis, and sub-pleural involvement
are unconventional findings. Pericardial effusion, pleural
effusion, lymphadenopathy, cavitation, and pneumotho-
rax are rare findings seen in the course of the disease (31).

- Flu virus infection can cause bilateral GGO, consolida-
tions, and crazy paving that appear similar to the picture
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seen in COVID-19.
Although both diseases share similar chest CT scan

findings, some differences are seen. In COVID-19, the
ground-glass lesions are well-defined, peripheral, and in-
volve the lower lobes. In influenza, the distribution of le-
sions is random, involving all lobes, central distribution
around the bronchi, and peri-bronchial cuffing (32). The
chest X-ray is insensitive early in the disease but may be
more useful in the follow-up of disease progression.

2.4.3. Laboratory Tests

Routine laboratory tests are not diagnostic for either of
the two diseases; however, lymphopenia and elevated cy-
tokine levels are associated with poor prognosis in COVID-
19 (33, 34). If bacterial pneumonia or sepsis is suspected, a
repeated test may be recommended (12).

3. Results

3.1. Management

Supportive treatment is started for all patients admit-
ted with either of the two diseases. Our approach to COVID-
19/Influenza-specific therapy in hospitalized patients de-
pends on the severity of the disease. The treatment of
influenza is the same in hospitalized patients of any age
with the progressive disease of any duration and for chil-
dren and adults at high risk of influenza complications.
Oseltamivir should be initiated without waiting for flu
testing results irrespective of suspecting co-infection with
SARS-CoV-2. If bacterial pneumonia or sepsis is suspected,
antibiotic treatment is given. Despite numerous ongo-
ing clinical trials for COVID-19 in many parts of the world,
definitive treatment is not yet available, although various
medications to control the disease and/or regulate the im-
mune system have been developed by the National Insti-
tute of Health (NIH) that are regularly updated as new
evidence emerges (35). Current management is based
on patient isolation, supportive care, supplemental oxy-
gen, assisted ventilation as needed, antiviral agents, im-
munomodulator drugs, and anti-coagulants (36).

High-dose corticosteroids, monoclonal antibody,
hemoperfusion, convalescent plasma, cytokine and kinase
inhibitors, and other immunomodulatory agents have
all been tried to control the so-called cytokine storm in
severe COVID. However, the results have been conflicting,
except for dexamethasone that was shown to reduce
28-day mortality by about 20% in patients who needed
respiratory support, i.e., supplemental oxygen or assisted
ventilation (37). The severity of COVID-19 may depend on
the magnitude of the “cytokine storm” (38, 39). Several
antiviral medications have been tried to treat COVID-19,

and most promising reports support the use of remdesivir
in hospitalized patients. The final report on the treatment
of COVID-19, published in The New England Journal of
Medicine in October 2020, states that remdesivir short-
ened the time to recovery as compared to placebo in
hospitalized adults with signs of lower respiratory tract
involvement with COVID-19 (40).

On October 22, 2020, the U.S. Food and Drug Adminis-
tration (FDA) approved the use of remdesivir for the treat-
ment of COVID-19 in adults and pediatrics > 12-years-old (at
least 40 kg) who were hospitalized confirmed cases. The
Emergency Use Authorization (EUA) for younger patients
was issued in May 2020 (41). Favipiravir was initially mar-
keted as an anti-influenza agent in Japan. In a study, favipi-
ravir demonstrated better clinical recovery seven days af-
ter beginning treatment in the moderate form of the dis-
ease, but no significant difference was reported in the out-
come of patients with severe COVID (42, 43). Interferons
(IFNs), either alone or in combination with other antiviral
agents, have been tried in COVID-19 with varying results,
but no reduction in mortality was observed with these
agents (44).

3.2. Vaccine

After more than 80 preclinical trials, several vaccines
have successfully been tested in phase III clinical trials for
efficacy and safety and have been approved for EUA in dif-
ferent countries. ‘Pfizer’ and ‘Moderna’ have been the two
leading pharmaceutical companies to develop vaccines us-
ing the modern technology of utilizing messenger RNA
to form spike protein that induces an immune response
against the spike protein of SARS-CoV-2. Logistic problems
for general availability include the huge amount of doses
that are needed and global transport while maintaining
the cold chain, as these vaccines need to be kept and stored
at subfreezing temperatures. The production of these two
vaccines has been followed by the pharmaceutical giants
in other countries, notably the Astra-Zeneca vaccine from
Sweden and UK that uses the inactivated virus, the Sputnik
vaccine from Russia, several vaccines from China and var-
ious other vaccines. Iran is developing a vaccine as a joint
project with Cuba that will soon start phase III trials. The
efficacy of the approved vaccines is over 80% in most cases
and > 90 - 94% in some; safety issues have largely been
solved, and very few severe reactions have been reported.

The more recent vaccines are not mRNA vaccines and
do not need subfreezing temperatures for storage; thus,
global distribution is less problematic. However, even after
the vaccines are available for the general public, preventive
measures will remain necessary for the foreseeable future
to control COVID-19. These include frequent handwashing,
social distancing, wearing masks, and avoiding the “3Cs:
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spaces that are closed, crowded, or involve close contact”.
New variants of the virus have been emerging in various
parts of the world, which include the UK variant (B.1.1.7),
the South Africa variant (B.1.351), the Brazil variants, and
others. Some of these are far more transmissible and may
be associated with higher morbidity. Present vaccines may
have variable efficacy against these new variants, thus un-
derscoring the importance of continuing general preven-
tive measures and following global and local health proto-
cols. Most vaccines that protect from viral illnesses also re-
duce the transmission of the virus that causes the disease
by those who are vaccinated. While it is hoped this will be
the case, the scientific community does not yet know if the
Pfizer-BioNTech COVID-19 vaccine will reduce such trans-
mission.

3.3. Influenza

Multiple FDA-approved vaccines are produced annu-
ally to give coverage against the influenza virus types that
researchers expect to spread each year. Four classes of sea-
sonal vaccines currently licensed include inactivated, Live-
attenuated Influenza Vaccines (LAIV), recombinant HA vac-
cines (A & B), and cell-cultured vaccines (45).

3.4. Prognosis

The mortality rate of seasonal influenza is < 0.1% as
compared to much higher mortality for COVID-19 at 3 - 4%.
According to the WHO, globally, influenza may result in
290,000 to 650,000 deaths every year, while COVID-19 has
already taken the lives of more than two million human be-
ings globally (46).

3.5. Co-infection

It is crucial to know that the detection of another
pathogen does not rule out infection with SARS-CoV-2. Na-
sopharyngeal swabs from confirmed cases of COVID-19 are
positive for other bacterial or viral pathogens, most com-
monly, rhinovirus, enterovirus, respiratory syncytial virus,
and other coronaviruses (8). Overall, secondary infections
do not appear to be common complications of COVID-19,
although data are limited (47).

3.6. Isolation Period

Previous guidelines from the WHO advised ending the
isolation period of COVID-19 patients after two negative
PCR tests that were taken at least 24 hours apart. How-
ever, in the light of current information and the lack of
feasibility of performing repeated testing on hundreds of
thousands of patients worldwide, both the CDC and the
WHO have revised these recommendations, and now, clini-
cal criteria for ending the isolation period for symptomatic

patients are “10 days after beginning symptoms plus at
least 24 hours after the end of fever”, without the use of
antipyretics and other symptoms’ recovery (48-50). For
asymptomatic individuals, it is “10 days after a positive test
for SARS-CoV-2”. For patients who are seriously immuno-
compromised, an infectious diseases specialist can advise
for treatment. The management of patients presenting
with symptoms suspected of either influenza virus or SARS-
CoV-2 infection is given below along with an algorithmic
approach to patients presenting with symptoms compati-
ble with either of the two diseases (Figure 1 and 2).

4. Management of Patients with Clinical Manifesta-
tions Compatible with Influenza Virus or SARS-Cov-2
Infection if There is a Known Outbreak of Influenza in
the Community

1 - If the patient tests positive for both influenza and
COVID-19: In addition to taking standard isolation precau-
tions and personal protective equipment (PPE) for health
professionals and caretakers, pharmacological treatment
must be started for both infections.

2 - If testing is negative for both diseases: As tests are
more sensitive for influenza than for COVID-19, patients
with compatible symptoms should be managed according
to the current standard recommendations for the treat-
ment of COVID-19. Repeat testing for both diseases would
be helpful in these patients.

3 - If the patient tests positive for influenza and nega-
tive for COVID-19: Standard treatment for influenza should
be started, but in critical patients, treatment for both dis-
eases must be commenced, as there seems to be > 30%
chance for a false-negative result of COVID-19.

4 - If tests are negative for influenza but positive for
COVID-19: Treat the patient for COVID-19 (Figure 2).

5. Conclusions

To save lives and avoid overwhelming health care sys-
tems all over the world, it is crucial to implement preven-
tive strategies to control the spread of SARS-CoV-2 until an
effective vaccine is approved and available for global dis-
tribution. These measures include frequent hand wash-
ing, social distancing, wearing masks, and crowd avoiding,
but they will only be successful if they are strictly adhered
to by more than 90% of the population. Although the in-
fluenza vaccine is only 40 - 60% effective, mass coverage of
the population with this vaccine, combined with standard
operative procedures (SOPs) against respiratory infections,
will have a significant impact on decreasing morbidity and
mortality in the influenza season (Figure 3).
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Vaccine demands, Viral Circulation, Action Plan? 
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High viral circulation rate  (True): 
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conflict 

Manage and 
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-Prepare enough vaccine 

-Determine your plan of action  

Figure 1. Vaccine demand, viral circulation, and action plan

5.1. Approach to a Child with Symptoms Compatible with Both
COVID-19 and Influenza

1- Definitions
COVID-19 and influenza share symptomatology.
COVID-19: Acute onset of fever, cough, or at least three

of the following symptoms: headache, myalgia, fatigue,
weakness, sore throat, breathlessness, GI tract symptoms.

B: Probable infection:
Possible infection plus:
• Chest X-ray/CT scan compatible with COVID-19
• Rapidly progressive pneumonia unresponsive to

standard treatment
• PCR results unknown or negative
• Unexplained mortality in a patient with possible

COVID-19
C: Definite infection: A patient with signs of illnesses,

confirmed by a positive PCR result for either or both ill-
nesses (51).

Influenza:
A: Possible infection
• At least two of the following: Temperature > 38°C,

cough, sore throat, rhinorrhea, headache, GI tract symp-
toms, or unexplained irritability in a child in influenza sea-

son with unknown or negative PCR for the influenza virus,
with or without

• History of contact with a person with influenza
within four days before the onset of symptoms

B: Definite infection: A patient with signs of illnesses,
confirmed by a positive PCR result for either or both ill-
nesses

Rejected case of COVID-19 and influenza: A patient with
a negative PCR for both illnesses, and symptoms, radiol-
ogy, and lab tests compatible with a disease other than in-
fluenza or COVID-19.

2- Acute refractory hypoxemia:
SpO2 < 93% despite receiving O2 via the following de-

vices:
• Nasal canola 5 L/min.
• Simple mask 8 - 10 L/min
• Reservoir mask 10 - 15 L/min
• Venturi mask 40 - 60%
3- Unstable hemodynamic status:
• Systolic BP < 2 SD or < fifth percentile for age
• Two or three of the following signs: Tachycardia or

bradycardia (heart rate > 160/min or < 90/min for infants
under one year of age and HR > 150 or < 70 in older chil-
dren), capillary refill > 2 seconds, weak pulse, tachypnea,
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Viral Circulation, Comorbidity, Testinq, Manaqinq...? 
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Figure 2. Viral circulation, comorbidity, testing, and managing

cold extremities, petechiae or purpura, hyper- or hypother-
mia, oliguria, and raised serum lactate.

4- It is recommended to use the Fifth National Guide
to Diagnosis and Treatment of COVID-19 to make decisions
about home care, continuing outpatient treatment, or re-
ferral for hospitalization (32). Undoubtedly, this system
does not replace clinical judgment, and the doctor decides
on the patient’s condition.

5- Admission to PICU: Separate negative pressure ICU
isolation rooms are desirable. If not possible, patient beds
must be separated by at least two meters with individual-
ized equipment (pulse oximeter, BP apparatus, etc.). Cen-
tral air conditioning should change the room air 6 - 12
times per hour. The personnel must be protected by PPE at
all times, especially when performing aerosol-generating
procedures like intubation, tracheal suction, etc.

6- PCR for COVID-19 and flu: Nasopharyngeal and

oropharyngeal swabs are collected by sterile Dacron swabs
by trained personnel completely protected with PPE. The
laboratory is notified, and the specimen is carefully trans-
ferred in a sealed protective container labeled with the pa-
tient’s ID, without the danger of contaminating the per-
sonnel or the surroundings.

7- Imaging: For detailed recommendations, see the
imaging part in the text.

8- Specific treatment: For detailed treatment recom-
mendations, see the management part in the text.

9- MIS-C: Multisystem Inflammatory Syndrome in Chil-
dren (MIS-C) is a rare complication associated with COVID-
19. The CDC criteria for MIS-C include an individual <
21-years-old positive for exposure to or confirmed SARS-
CoV-2 infection with fever, severe illness with multisys-
tem (> 2 systems) organ involvement, and laboratory re-
sults compatible with inflammation plus no evidence of
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Apprcech to a child with symptoms compatible with both COVID-19 and Influenza; (1) 
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Figure 3. Approach to a child with symptoms compatible with both COVID-19 and influenza
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another diagnosis. Common clinical manifestations may
be similar to those of Kawasaki disease, toxic shock syn-
drome, thrombosis, cardiac and GI symptoms, or acute
kidney injury (52). Symptoms may start weeks after in-
fection from a known case or an asymptomatic carrier of
the virus. Treatment strategies are still changing but, at
present, are largely based on respiratory support, fluid and
inotropic resuscitation, and ECMO in severe cases. Besides,
IVIG, steroids, and anti-coagulants are used to suppress the
hyper-inflammatory response (16). After recovery, children
need close follow-up, including cardiology follow-up for
a few weeks. Management guidelines are available at the
American Academy of Pediatrics and American College of
Rheumatology websites (52, 53).

10- Emergency signs: The patient is advised to contact a
hospital if any of the following signs appear:

• Respiratory signs: Tachypnea, respiratory distress,
cyanosis

• Inability to eat or drink
• Irritability
• Lethargic when awake
• Symptoms of dehydration
• Fever ≥ 38.5°C or lasting for > 5 days
• Recrudescence of symptoms after getting better
11- Severe pneumonia: Symptoms of severe pneumo-

nia include high fever, altered consciousness, cyanosis, hy-
poxia with SpO2 < 90% in room air, respiratory distress,
tachycardia, delayed capillary refill, dehydration, or pneu-
monia, along with one of the emergency signs.

12- Non-severe pneumonia with risk factors: If pneu-
monia exists without severe symptoms but risk factors
present. Risk factors for COVID-19 include immunocom-
promised patients on immunosuppressive medications or
with co-morbidities like diabetes, chronic pulmonary dis-
ease like CF, or moderate to severe asthma, cardiovascular
disease, chronic hepatic or renal disease, hematologic dis-
eases like thalassemia, neurodevelopmental diseases, hy-
pertension, and morbid obesity (BMI > 30). For influenza,
very young age (< 5 years) and long-term aspirin use are
the additional risk factors.

13- Outpatients: A scoring system is useful in treating
outpatients. The time to discharge patients from the hospi-
tal depends on the availability of hospital beds and trained
personnel in addition to the patient’s general condition. It
is recommended that all of the following conditions must
be met before the patient is discharged:

• Absence of fever for at least 24 hours before discharge
without the use of antipyretics

• Stable hemodynamic status with subsidence of respi-
ratory symptoms like cough

• SpO2 > 93% in room air (in children without preexist-
ing respiratory or cardiac co-morbidity)

• No need for intravenous medication
• CBC normal or improving, CRP decreased by 50% and

ESR by 20%
• If chest X-R done, no new lesions on CXR
• Repeat RT-PCR is not needed for discharge, except for

special cases like immunocompromised or institutional-
ized children or those recovering from very severe disease
(Figure 3).
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