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Influenza-Like Illness in the Time 
of the COVID-19 Pandemic

The sudden appearance of COVID-19 has created an additional challenge to the 
evaluation of children with "flu-like" symptoms. This article compares and contrasts 
influenza and coronavirus and provides a critical update on a timely topic.

— Ann M. Dietrich, MD, FAAP, FACEP, Editor

Introduction
Early fall through March, respiratory season, traditionally is a busy time 

of year in a pediatric emergency department (ED). While most children will 
have an uncomplicated, and undiagnosed, viral syndrome, diagnosis of influ-
enza and identification of children at risk of severe disease always have been 
paramount. 

The present human coronavirus (COVID-19) pandemic adds increased 
complexity to this setting. Although only a minority of children with 
COVID-19 develop severe disease, it is important to diagnose it for public 
health reasons. Likewise, the need for special measures to avoid COVID-19 
disease transmission, and to improve ED throughput efficiency and efficacy, 
requires thoughtful protocols and workflows for respiratory virus testing. 

This article first will discuss the epidemiology and pathophysiology of influ-
enza and COVID-19, the differential diagnosis, and ED testing algorithms. 
Next, it will speak specifically of the clinical course of influenza, ED manage-
ment, disposition, and vaccination strategies. Lastly, it will cover COVID-19 
disease in children as known at the writing of this report.

Epidemiology

Influenza
While the full analysis of the Centers for Disease Control and Prevention 

(CDC) influenza surveillance data for the 2019-2020 year has not been 
released, preliminary data analysis estimates that, during this season, 39-56 
million people were infected, causing 18-26 million medical visits, 410,000-
740,000 hospitalizations, and roughly 24,000-62,000 deaths.1 In patients ages 
0 to 4 years, the incidence of influenza A was 55%, while patients from ages 
5 to 24 years had a higher incidence of influenza B infection. There were 188 
deaths in children ages 0 to 17 years, with 41.4% having an underlying high-
risk medical condition and 48.5% having a confirmed bacterial co-infection.1 
While these numbers are significant, the 2019-2020 season affected smaller 
numbers of children and was shorter in duration than expected when com-
pared to prior influenza seasons.2 It has been suggested that this was because 
of the effects of COVID-19 transmission-reducing behaviors like improved 
hand hygiene and self-isolation.2 This is further supported by an observed 
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EXECUTIVE SUMMARY
 z Of coronavirus cases in the United States, only 10.6% of cases 

were in children ages 0 to 17 years, with a mortality rate of  
< 0.1%.

 z The influenza A and B viruses are negative-sense, single-
stranded, seg mented ribonucleic acid (RNA) viruses of the 
Orthomyxoviridae family.

 z The coronavirus family is a type of enveloped, positive-sense, 
single-stranded RNA viruses with multiple subgroups. COVID-
19 is caused by the severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2 virus), which is part of the β subgroup.

 z Although COVID-19 has caused more than 1 million deaths 
worldwide, as of October 2020, influenza deaths have claimed 
the lives of many more in the last decade. This is especially 
true of children. Thus, it is important to keep influenza in the 
forefront while caring for children with influenza-like illnesses 
during this pandemic.

 z In pediatric patients, a review of 11 international coronavirus 
case series, including 333 children, stated that 35% of patients 
were asymptomatic. The most com mon presenting symptoms 
were cough, fever, and pharyngitis. Tachypnea, nasal 
congestion, rhinorrhea, wheezing, diar rhea, vomiting, fatigue, 
and headache occurred less often.

 z Gastrointestinal symptoms, as well as chest pain, are more 
common in COVID-19 than influenza.  These may be factors 
to aid in distinguish ing between these two respiratory 
presentations. Anosmia (loss of smell) and ageusia (loss of 
taste) also can be demarcating findings when differentiat ing 
between influenza and COVID-19.

 z The American Academy of Pediatrics’ influenza 2019-2020 
guidelines recommend rapid polymerase chain reaction (PCR) 
testing should be per formed in children younger than 5 years 
of age, and especially in those younger than 2 years of age; 
children with respi ratory illnesses, including cystic fibrosis or 
asthma; and children in high-risk groups. 

 z There are rapid anti gen and molecular assay PCR tests for 
both influenza and SARS-CoV-2. Rapid tests can provide 
results in 15 to 30 minutes, whereas molecular assay tests 

(e.g., reverse transcription PCR [RT-PCR]) generally have a 
turnaround time of at least one hour. The rapid antigen tests 
are helpful when they are positive, but they are less sensitive 
than RT-PCR tests. Therefore, rapid antigen tests should be 
interpreted with cau tion because they may represent false 
negatives.

 z In alignment with recommenda tions published by the 
Pediatric Infectious Diseases Society and Infectious Diseases 
Society of America, a chest radiograph is not necessary unless 
the patient has hypoxemia, sig nificant respiratory distress, or 
requires hospitalization.

 z An international consensus state ment on chest imaging 
for patients with confirmed or suspected COVID-19 was 
published by pediatric radiologists in April 2020. Although 
pediatric data is limited, they determined that imag ing 
is not indicated in children who are well appearing, > 3 
months of age, are immunocompetent, and do not require 
hospitalization. Pediatric patients hos pitalized with severe 
illness benefited the most from imaging. They were found 
to have “bilateral patchy con solidation with associated 
ground glass opacity in a peripheral and lower lung zone 
predominant pattern.

 z Oseltamivir (Tamiflu) is the anti viral drug of choice for a child 
with an influenza illness. Previously healthy children with 
mild disease may benefit from oseltamivir if taken within the 
first 48 hours of illness. It can reduce hospitalization rates and 
secondary bacterial infections, such as pneumonia. It also can 
shorten the course of illness by up to 1.5 days.

 z In pediatric patients, there appears to be a risk for MIS-C, 
which resembles Kawasaki disease or toxic shock syndrome. 
This syndrome is defined per the CDC as a patient younger 
than 21 years of age with measured or tactile fevers of at least 
24 hours’ duration and laboratory-confirmed SARS-CoV-2 
infection via PCR testing, antibody testing, or epidemiologic 
link to a per son with a known infection with no alternative 
diagnosis. Most patients present with laboratory findings of 
previous SARS-CoV-2 infection and evidence of inflammation 
with multi system involvement.

decrease of positive influenza rates in 
pediatric patients — from 22% to 0.3% 
— after local school closures and stay-
at-home orders were initiated.3

Coronavirus Disease (COVID-19/
SARS-CoV-2)

Regarding the coronavirus, as of Jan. 
5, 2021, there were about 84 million 
cases worldwide and more than 1.8 
million deaths. In the United States, 
there were 20.5 million cases and 
350,664 deaths. Of those cases in the 
United States, only 10.6% of cases were 
in children ages 0 to 17 years, with a 
mortality rate of < 0.1%.4 

Pathophysiology  
of Influenza

The influenza A and B viruses are 
negative-sense, single-stranded, seg-
mented ribonucleic acid (RNA) viruses 
of the Orthomyxoviridae family. The 
viruses are categorized into subtypes 
based on the type of hemagglutinin and 
neuraminidase protein on their enve-
lope. The hemagglutinin glycoprotein 
induces endocytosis and viral RNA 
release by binding to sialic acid resi-
dues on the epithelial cell surface. The 
neuraminidase protein cleaves the bond 
between the viral progeny and host cell, 
thus allowing viral progeny to spread.5 
The influenza viruses, particularly 

influenza A viruses, have the ability 
to undergo changes in the antigenic 
characteristic of the hemagglutinin 
and neuraminidase glycoproteins via 
antigenic drift or shifts. Drift occurs 
when there are mutations or transcrip-
tion errors that create a new variant. An 
antigenic shift is when there is a major 
change in the glycoproteins that occurs 
through re-assortment. In general, 
antigenic shifts lead to new epidemics/
pandemics. 

Influenza transmission occurs pri-
marily through droplets and direct 
contact. Indirect contact and airborne 
transmission occur infrequently.6 The 
incubation period for influenza is 
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virus-dependent, although, in general, 
it is thought to be one to four days.7,8 
The average duration of viral shedding 
is 4.8 days, starting one to two days 
prior to symptom onset, and it can last 
up to 10 days. Viral shedding normally 
stops within seven days.6,9 

Pathophysiology  
of COVID

The coronavirus family is a type 
of enveloped, positive-sense, single-
stranded RNA viruses with multiple 
subgroups. COVID-19 is caused by 
the severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2 virus), 
which is part of the β subgroup.10 
SARS-CoV-2 enters cells by binding 
to the spike (S) glycoprotein within 
the angiotensin converting enzyme 
2 (ACE 2) receptor, then activating 
endocytosis.11 This receptor is expressed 
in numerous types of tissues, includ-
ing pulmonary, intestinal, cardiac, and 
renal tissues, which may explain some 
of the clinical manifestations. At the 
time of this writing, the literature sug-
gests that COVID-19 is transmitted 
through direct, indirect, or close con-
tact with infected persons. The main 
route of transmission is thought to 
be through droplets that are released 
when a person breathes, speaks, coughs, 
sings, or sneezes.12 These droplets can 
travel about 1 m in distance and can 
infect someone by getting into the 
mouth, nose, or eyes. Certain medi-
cal procedures, such as nebulization 
therapies, noninvasive ventilation, 
intubation/extubation, and cardiopul-
monary resuscitation, can cause the 
virus to be aerosolized for up to three 
hours and can cause airborne transmis-
sion.13 Viable viral particles have been 
shown to survive for prolonged periods 
of time on different surfaces, making 
fomites another major source of direct 
and indirect transmission.14,15 Fecal 
viral shedding has been demonstrated 
in SARS-CoV-2-infected patients, 
although fecal-oral transmission has 
not been proven as of yet.10,16

Once infection occurs, the incubation 
period is thought to be two to 14 days, 
although some studies have shown 
incubation periods of up to 25 days, 
with a mean of seven days.15,17 While 
the duration of viral shedding is still 
not completely understood, some stud-
ies have demonstrated that children can 

carry a high level of virus in their upper 
airways, particularly in the early stages 
of infection, while having mild or no 
symptoms.18 

Also, at the time of this writing, it 
is suggested that COVID-19 disease 
has two phases. During the first phase, 
the virus directly affects the function 
of the lungs, and respiratory symptoms 
predominate. Approximately two weeks 
after the first phase, an inflammatory 
stage occurs. While the patient no lon-
ger has active virus, the patient’s immu-
nomodulatory system is dysregulated 
and causes a post-infectious syndrome 
named multisystem inflammatory syn-
drome in children (MIS-C), which will 
be covered in the “Complications” sec-
tion. Although COVID-19 has caused 
more than 1 million deaths worldwide, 
as of October 2020, influenza deaths 
have claimed the lives of many more 
in the last decade.19 This is especially 
true of children. Thus, it is important 
to keep influenza in the forefront while 
caring for children with influenza-like 
illnesses during this pandemic.

Differentiating Influenza 
from COVID-19  
in Children

Influenza and COVID-19 are respi-
ratory viruses that can cause very simi-
lar clinical presentations varying from 
asymptomatic to severe disease. The 
diagnosis of influenza is important for 
vulnerable and high-risk populations, 
who can receive oseltamivir prophylaxis 
or treatment, which is especially effec-
tive if diagnosed early in the disease 
course. In children who are admitted, 
further laboratory diagnosis of differ-
ent classes of respiratory pathogens 
(respiratory syncytial virus [RSV] and 
influenza) is important for cohorting 
purposes. During the pandemic, diag-
nosis of COVID-19 is likewise impor-
tant for quarantining, cohorting, and 
for healthcare practitioner safety.

Influenza Clinical Disease 
and Course

The classic symptoms of influenza 
are cough, sore throat, rhinitis, fevers, 
headaches, myalgia, and malaise.20 
Although younger children may be 
asymptomatic, they can present with 
more gastrointestinal complaints, or 
have localizing signs like conjunctival 

erythema, cervical adenopathy, or par-
otitis. In one study of 353 children who 
were treated in outpatient settings for 
influenza infection, the initial presenta-
tions showed a rate of 95% with fever, 
77% with a cough, 78% with rhinitis, 
26% with headaches, and 7% with 
myalgia.21

Regarding COVID-19, in a review of 
55,924 patients in China that included 
children and adults, the most common 
presenting symptoms were fever, cough, 
and sputum production.22 Patients also 
presented with dyspnea, sore throat, 
nasal congestion, myalgias, headaches, 
nausea, vomiting, and diarrhea.15 In 
pediatric patients, a review of 11 inter-
national case series, including 333 
children, stated that 35% of patients 
were asymptomatic. The most com-
mon presenting symptoms were cough, 
fever, and pharyngitis. Tachypnea, nasal 
congestion, rhinorrhea, wheezing, diar-
rhea, vomiting, fatigue, and headache 
occurred less often.17 This was further 
reinforced by another study of 341 
pediatric patients from mainland China 
that demonstrated fever and cough as 
the most prevalent symptoms, with 
5.9% of those patients being asymp-
tomatic and 99% classified as having 
mild/moderate disease.23 Pediatric 
patients admitted for COVID-19 had 
statistically significantly higher reports 
of fever, diarrhea, vomiting, headache, 
myalgia, and chest pain when compared 
to patients admitted for influenza A or 
B infection.3

As discussed, many presenting symp-
toms of influenza and COVID-19 
are not only similar to each other, but 
nonspecific. Acute onset of high fever 
is a common presentation of influ-
enza. Gastrointestinal symptoms, as 
well as chest pain, are more common 
in COVID-19 than influenza.3 These 
may be factors to aid in distinguish-
ing between these two respiratory 
presentations. Anosmia (loss of smell) 
and ageusia (loss of taste) also can be 
demarcating findings when differenti-
ating between influenza and COVID-
19. There are several case-based studies 
in the current literature associating 
olfactory dysfunction with SARS-
CoV-2, but that is difficult to assess 
because these symptoms are subjective 
and can be reported on a spectrum 
from hyposmia to dysgeusia.24,25 Even 
with the variety of reported symptoms, 
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olfactory nerve dysfunction is still the 
most positive predictor of COVID-19 
testing positivity.26 However, diagnostic 
testing is the definitive way to differen-
tiate influenza from COVID-19.

Influenza Complications 
and Vulnerable 
Populations

While all children are susceptible to 
the influenza virus and are at potential 
risk for serious influenza-related com-
plications, certain populations are at 
higher risk of developing more severe 
illness. Risk factors include patients 
who are immunosuppressed, < 5 years 
of age (especially < 2 years of age), 
obese, have chronic conditions (pul-
monary, cardiac, metabolic, endocrine, 
neurologic and neurodevelopmental, 
hematologic, renal, and hepatic diseases 
or disorders), pregnant or recently post-
partum, on long-term aspirin or salicy-
late therapy, or are Native American or 
Alaskan Native American. (See Table 1.)

Recent studies report a decreased 
risk of COVID-19 infection in chil-
dren, especially those younger than 
10-14 years of age.27 Children with 
COVID-19 also have fewer complica-
tions. However, the risk of infection in 
adolescents is closer to that of adults.27 
According to the National Institutes 
of Health (NIH), children who are 

severely immunocompromised or have 
cardiopulmonary disease may be at 
higher risk of severe illness.28 Based on 
adult data, the NIH also reports that 
children with obesity, hypertension, 
or diabetes may be at risk of severe 
COVID-19 disease.28

Practical Approach  
to a Child with Influenza-
Like Illness in the ED

Given that both illnesses are clini-
cally similar in pediatric patients, sev-
eral considerations should be made to 
optimize workflow and to promote safe, 
high-quality care to special populations. 

All patients, symptomatic or asymp-
tomatic, should be masked. If possible, 
waiting areas should allow for patients 
to be six feet apart. Clinicians should 
wear personal protective equipment 
(PPE), per hospital policy. Usually, this 
would consist of a mask and gloves 
when caring for any child. When car-
ing for children under investigation, 
this typically would require eye protec-
tion, disposable gowns, gloves, and an 
appropriately fitted N-95 face mask. 
Hospitals should provide training in 
donning and doffing procedures. 

A patient under investigation should 
be placed in a private room, ideally 
with negative pressure ventilation, if 
available.4 Safe practice measures must 

be followed to prevent the spread of 
influenza (and COVID-19). There is 
no recent literature to support the effi-
cacy of high-efficiency particulate air 
(HEPA) filters against SARS-CoV-229; 
however, historically, they have been 
studied to reduce airborne viral par-
ticulates. They can be used per hospital 
protocols, especially in areas where 
spaces are shared.

Respiratory Virus Testing 
Types and ED Testing 
Algorithms

All febrile children should be tested 
for SARS-CoV-2 using the hospital’s 
usual testing platform. COVID-19 
status is necessary to guide cohort-
ing and quarantining practices, both 
in the community upon discharge or 
in the hospital. (Asymptomatic chil-
dren should be tested according to the 
area prevalence and hospital policy.) 
Children with flu symptoms and who 
are either within the 48-hour treat-
ment window or in a high-risk category 
for increased influenza complications 
should be tested for influenza. 

The American Academy of Pediatrics’ 
influenza 2019-2020 guidelines recom-
mend rapid polymerase chain reaction 
(PCR) testing should be performed in 
children younger than 5 years of age, 
and especially in those younger than 

Table 1. Risk Factors for More Severe Illness with Influenza in Children

• Immunosuppression
• Younger than 5 years of age (< 2 years of age is most likely to be admitted, < 1 year of age has a higher risk of severe 

illness and death)
• Prematurity (applies to patients who are < 2 years of age)
• Obesity (body mass index > 95th percentile for age)
• Chronic disease 
• Pulmonary (e.g., asthma, cystic fibrosis, chronic obstructive pulmonary disease)
• Cardiac (e.g., congenital heart disease)
• Neurologic and neurodevelopmental (e.g., global developmental delay, epilepsy, stroke, spinal cord injury, muscular 

dystrophy)
• Metabolic (e.g., inborn errors of metabolism)
• Endocrine (e.g., diabetes mellitus)
• Hematologic (e.g., sickle cell) 
• Renal
• Hepatic
• Long-term aspirin or salicylate-containing medications
• Resident of a chronic care facility
• Pregnancy and up to two weeks postpartum 
• Native American
Adapted from Centers for Disease Control and Prevention. Flu & young children. Updated Oct. 15, 2020. https://www.cdc.gov/flu/highrisk/children.htm
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2 years of age; children with respira-
tory illnesses, including cystic fibrosis 
or asthma; and children in high-risk 
groups.30 (See Table 1.) Testing will 
not only identify children who have 
the influenza virus, but it also can 
reduce unnecessary antibiotic use. It 
will guide management for influenza 
chemoprophylaxis of household mem-
bers who are at high risk of develop-
ing severe illness. Those children with 
possible admission should be tested 
for influenza, as well as RSV and other 
respiratory viruses for cohorting pur-
poses. It is important to understand 
the types of tests available, as well as 
their turnaround times. There are rapid 
antigen and molecular assay PCR tests 
for both influenza and SARS-CoV-2. 
Rapid tests can provide results in 15 
to 30 minutes, whereas molecular 
assay tests (e.g., reverse transcription 
PCR [RT-PCR]) generally have a 
turnaround time of at least one hour. 

The rapid antigen tests are helpful 
when they are positive, but they are 
less sensitive than RT-PCR tests. 
Therefore, rapid antigen tests should 
be interpreted with caution because 
they may represent false negatives. 
An RT-PCR should be sent on any 
patient who requires laboratory confir-
mation of influenza or SARS-CoV-2 
infection. Figure 1 details an algorithm 
to consider when diagnosing pediatric 
patients with influenza-like illnesses.

Influenza Management 
and Disposition

If a child presents with an emergent 
condition, the usual resuscitation, with 
attention to airway, breathing, and cir-
culation, should be performed.

Symptomatic Care
Symptomatic and supportive care 

are the mainstays of treatment for 
both influenza and COVID-19. They 
include antipyretics, analgesia, fluid 

hydration, and, possibly, antiemetics. 
Although there was initial concern 
with the use of ibuprofen and worsen-
ing symptoms of COVID-19, data do 
not support this in children.31 Children 
may present with wheezing or short-
ness of breath, which poses a challenge 
when treating a patient with suspected 
COVID-19. If the patient is clini-
cally stable, albuterol can be given via 
a metered-dose inhaler with a spacer. 
Those with moderate or severe illness 
who require aerosol-generating proce-
dures, such as nebulized medications, 
positive pressure ventilation (high-flow 
nasal cannula), continuous positive 
airway pressure, bilevel positive airway 
pressure , or intubation, should ideally 
be placed in a negative pressure room 
or a room with a HEPA filter.

Adjunct Laboratory 
Testing

Children with moderate-severe 
illness may have a bacterial or viral 

Figure 1. Influenza-Like Illness Diagnostic Algorithm

SARS-CoV-2: severe acute respiratory syndrome coronavirus 2; RVP: respiratory viral panel; RSV: respiratory syncytial virus

Adapted from Centers for Disease Control and Prevention. Guide for considering influenza testing when influenza viruses are circulating in the community. 
Updated Sept. 1, 2020. https://www.cdc.gov/flu/professionals/diagnosis/consider-influenza-testing.htm

Is the patient critically ill?

Does the patient have symptoms/signs of in� uenza, 
including atypical presentations or complications 

associated with in� uenza?

Perform rapid testing for in� uenza 
and SARS-CoV-2. Obtain rapid RVP, if 
available. If not, consider combined 

rapid in� uenza/RSV testing. Start 
empiric antiviral treatment.

In� uenza testing is not indicated. 
Consider other etiologies.

Perform rapid testing for 
in� uenza/RSV, obtain RVP, 

and perform standard 
SARS-CoV-2 testing.

Yes No

Yes No

Is the patient being 
admitted to the hospital?

Yes No

Will in� uenza testing in� uence 
clinical management?

Perform rapid testing for 
in� uenza/RSV and standard 

testing for SARS-CoV-2.

Yes No

Clinically diagnose the 
patient with in� uenza. Start 

empiric antiviral therapy, 
especially if the patient is 
part of a high-risk group 

(see Table 1). Perform 
routine SARS-CoV-2 testing.
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co-infection. Consider a bacterial 
superinfection in patients who are ill-
appearing or present with a more pro-
gressive course. These patients require 
a comprehensive workup, including a 
complete blood count (CBC) with a 
manual differential, C-reactive protein 
(CRP) testing, procalcitonin (PCT) 
testing, a comprehensive metabolic 
panel (CMP), and blood culture. 
Check blood gas for patients with 
moderate-severe respiratory distress. 
Results from these tests can help iden-
tify those who may have a bacterial 
infection or confirm those who have 
severe illness and require intensive care 
unit admission. 

For infants 3 months of age or 
younger, it is imperative to rule out 
a serious bacterial infection (e.g., 
pneumonia, urinary tract infection) or 
invasive bacterial infection (e.g., bac-
teremia, meningitis). For febrile neo-
nates (aged 0-28 days), complete the 
standard sepsis workup, which includes 
blood, urine, and cerebrospinal fluid, 
and may include chest radiographs. If 
there is suspected cardiac involvement, 
such as myocarditis or MIS-C, add a 
B-type natriuretic peptide (BNP) and 
troponin. 

The other laboratory studies for 
MIS-C include a CBC, CMP, CRP, 
erythrocyte sedimentation rate 
(ESR), lactate dehydrogenase, partial 
thromboplastin time, international 
normalized ratio, activated partial 
thromboplastin time, and a D-dimer. 

A respiratory pathogen panel can 
be useful in further identifying the 
etiology of the patient’s illness. This is 
important for patients who are admit-
ted and may need to cohort. A typical 
respiratory pathogen panel includes 
RSV, influenza (A and B), parain-
fluenza (serotypes 1-4), rhinovirus/
enterovirus, adenovirus, human meta-
pneumovirus, and human coronavirus. 
Some panels also include mycoplasma 
pneumoniae and chlamydia pneu-
moniae. If a child is infected with a 
respiratory virus, it does not exclude 
them from having a co-infection with 
another respiratory pathogen.16,32

Imaging
Imaging should be done under 

the usual “As Low as Reasonably 
Achievable” principles.

Chest Radiograph
In alignment with recommendations 

published by the Pediatric Infectious 
Diseases Society and Infectious 
Diseases Society of America, a chest 
radiograph is not necessary unless 
the patient has hypoxemia, signifi-
cant respiratory distress, or requires 
hospitalization.33

Children with influenza often do 
not have findings on a chest radio-
graph (CXR) that will change their 
medical management. In patients with 
moderate-severe disease who require 
hospitalization, a CXR can help guide 
the management of their pneumonia. 
Typical CXR findings for pneumonia 
due to influenza are bilateral patchy 
peribronchial and interstitial opaci-
ties. The most common abnormalities 
for a bacterial pneumonia are lobar 
infiltrates or focal consolidation. The 
CXR also will identify complications 
of bacterial pneumonia, such as parap-
neumonic effusions, necrotizing pneu-
monia, or pneumothorax.33

An international consensus state-
ment on chest imaging for patients 
with confirmed or suspected COVID-
19 was published by pediatric radi-
ologists in April 2020.34 Although 
pediatric data is limited, they deter-
mined that imaging is not indicated in 
children who are well appearing, > 3 
months of age, are immunocompetent, 
and do not require hospitalization. 
Pediatric patients hospitalized with 
severe illness benefited the most from 
imaging. They were found to have 
“bilateral patchy consolidation with 
associated ground glass opacity in a 
peripheral and lower lung zone pre-
dominant pattern.”34

CT Chest
A chest computed tomography (CT) 

scan is generally reserved for hospital-
ized patients with specific, severe clini-
cal indications when the CT findings 
would potentially change the course 
of management. Pediatric patients 
with COVID-19 can have ground 
glass opacities early in their disease 
course, but typically have a lower rate 
of positive findings when compared to 
adult patients.34 However, ground glass 
opacities are a nonspecific finding. 
The same findings can be seen with 
influenza and other respiratory viral 
illnesses.35 The American College of 

Radiology recommends against using 
CT as a first line screening test to 
diagnose COVID-19.

Electrocardiogram
An electrocardiogram (ECG) is 

indicated for patients with concern 
for an arrhythmia or myocardial 
injury resulting in an arrhythmia or 
conduction abnormalities. With rare 
exceptions, an ECG is almost always 
abnormal in a patient with myo-
carditis. Although the findings are 
nonspecific, patients with myocarditis 
may have low-voltage QRS complexes, 
abnormal ST-T waves, or ST eleva-
tions. Patients with MIS-C also may 
have cardiac dysfunction, and obtain-
ing an ECG may be considered.36

Treatment
Antiviral treatment is recommended 

for all children with suspected or con-
firmed influenza who are at high risk 
for complications, are hospitalized, 
or have severe or progressive disease. 
The antiviral medications approved 
for children are neuraminidase inhibi-
tors or an endonuclease inhibitor. All 
of these medications, ideally, should 
be started within the first 48 hours of 
illness.

Oseltamivir (Tamiflu) is the anti-
viral drug of choice for a child with 
an influenza illness. It is a neuramini-
dase inhibitor that is Food and Drug 
Administration (FDA)-approved for 
children 14 days of age or older. It is 
given orally as a liquid suspension or 
in capsules. The dose is dependent on 
age and weight (see Table 2). Previously 
healthy children with mild disease 
may benefit from oseltamivir if taken 
within the first 48 hours of illness. It 
can reduce hospitalization rates and 
secondary bacterial infections, such 
as pneumonia. It also can shorten the 
course of illness by up to 1.5 days. 
Patients with severe or progressive dis-
ease requiring hospitalization should 
be started on oseltamivir regardless 
of time of onset, since even late dos-
ing has been shown to provide some 
benefit.37 The most common side effect 
is nausea and vomiting. There is no 
known resistance to oseltamivir. It is 
used for chemoprophylaxis of influ-
enza in people 1 year of age and older 
who are at high risk of developing 
severe illness. (See Table 1.)
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Two other neuraminidase inhibitors 
(zanamivir [Relenza] and peravimir 
[Rapivab]) and one endonucle-
ase inhibitor (baloxavir [Xofluza]) 
are FDA-approved for children. 
Zanamivir is approved for patients 7 
years of age or older. It is an inhaled 
powder and is the most potent of all 
neuraminidase inhibitors. It is not rec-
ommended for patients with asthma 
or other chronic lung diseases because 
it may cause bronchospasm. It also can 
be prescribed for chemoprophylaxis. 
Peravimir is approved for patients 2 
years of age or older and is given intra-
venously. Its main side effect is diar-
rhea. Baloxavir is approved for those 
12 years of age or older. It is given as 
a single oral dose, with a long half-life 
of 91 hours. It is not recommended for 
pregnant women, breastfeeding moth-
ers, patients with complex or progres-
sive illness, or hospitalized patients. 
The main side effect is diarrhea.38 

Antibiotics are given to patients 
when a bacterial infection is suspected. 
They are also indicated in patients with 
severe illness or clinical deterioration. 
While the most common complica-
tion of influenza is acute otitis media, 
bacterial pneumonia is another com-
mon complication, with Streptococcus 
pneumoniae, Haemophilus influenzae, 
and Staphylococcus aureus being the 
most common pathogens.39 If a patient 

presents with sepsis or shock, treat 
with a broad-spectrum antibiotic.

At this time, remdesivir (an intra-
venous nucleotide prodrug of an 
adenosine analog), is the only drug 
the FDA has approved for the treat-
ment of patients hospitalized with 
COVID-19. In October 2020, the 
FDA approved remdesivir for children 
older than 12 years of age and weigh-
ing more than 40 kg who are hospital-
ized with COVID-19. Under an FDA 
Emergency Use Authorization (EUA), 
it can be given to children younger 
than 12 years of age, weighing 3.5 kg 
to < 40 kg for the same indications. 

In November 2020, the FDA 
approved EUAs for several SARS-
CoV-2 monoclonal antibody therapies 
for use in children. Bamlanivimab and 
casirivimab plus imdevimab were given 
FDA EUAs for individuals older than 
12 years of age and weighing > 40 kg. 
Baricitinib, when given with remdesi-
vir, is available through an FDA EUA 
for use in children older than 2 years 
of age. For more information, visit the 
FDA website at http://bit.ly/38qVepJ.

Complications
Since both influenza and SARS-

CoV-2 viruses have similar clinical 
manifestations, they also have simi-
lar clinical complications, although 
our understanding of COVID-19 

is still evolving. Influenza has been 
associated with sinusitis, pneumonia, 
myositis, myocarditis, pericarditis, 
and respiratory failure in pediatric 
patients. Pneumonia in patients not 
at high risk tends to be mild and usu-
ally occurs in those younger than 2 
years of age. Bacterial co-infection of 
the pneumonia or bacteremia can be 
very severe and, at times, fatal. The 
rate of bacterial co-infection ranged 
from 2% in patients seen in the ED to 
26% in hospitalized patients to 50% 
in patients within the intensive care 
unit.40 The most common pathogens 
were Streptococcus pneumoniae and 
Staphylococcus aureus.39

While the complications related 
to the COVID-19 disease process in 
pediatric patients are being elucidated, 
pneumonia, acute respiratory distress 
syndrome, sepsis, and septic shock 
have been reported, albeit rarely.13 In 
one study, 6% of the patients were 
asymptomatic, while 93% had either 
mild to moderate disease.23 The mod-
erate group included patients with 
fever, respiratory symptoms, and radio-
graphic evidence of pneumonia. Only 
0.6% of patients had a severe disease 
process, and 0.3% had a critical case 
presentation.

In pediatric patients, there appears 
to be a risk for MIS-C, which 
resembles Kawasaki disease (KD) or 

Table 2. Recommended Dosage and Duration of Oral Oseltamivir for Treatment  
or Chemoprophylaxis for Influenza
Age Group Treatment Dosing Chemoprophylaxis Dosing
Adults 75 mg twice daily 75 mg once daily

Pregnancy (any trimester) 75 mg twice daily 75 mg once daily

Children (1 year or older) ≤15 kg 30 mg twice daily 30 mg once daily

Children >15 kg to 23 kg 45 mg twice daily 45 mg once daily

Children > 23 kg to 40 kg 60 mg twice daily 60 mg once daily

Children > 40 kg 75 mg twice daily 75 mg once daily

Infants 9 to 11 months 3 mg/kg to 3.5 mg/kg per dose twice daily* 3 mg/kg to 3.5 mg/kg per dose once daily*

Term infants 0 to 8 months 3 mg/kg per dose twice daily 3 mg/kg per dose once daily if aged ≥ 3 
months; because of a lack of safety and 
efficacy data, chemoprophylaxis is not 
recommended for infants < 3 months of 
age unless the situation is judged critical

*For children 9 to 11 months of age, the American Academy of Pediatrics recommends 3.5 mg/kg per dose twice daily; the Centers for Disease Control and 
Prevention and the U.S. Food and Drug Administration-approved dosing is 3 mg/kg per dose twice daily.

Source: Centers for Disease Control and Prevention. Influenza antiviral medications: Summary for clinicians. Updated Nov. 30, 2020. https://www.cdc.gov/
flu/professionals/antivirals/summary-clinicians.htm
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toxic shock syndrome. This syndrome 
is defined per the CDC as a patient 
younger than 21 years of age with 
measured or tactile fevers of at least 
24 hours’ duration and laboratory-
confirmed SARS-CoV-2 infection 
via PCR testing, antibody testing, or 
epidemiologic link to a person with 
a known infection with no alterna-
tive diagnosis.18 Most patients present 
with laboratory findings of previous 
SARS-CoV-2 infection and evidence 
of inflammation with multisystem 
involvement. 

Most patients have at least four-
system involvement, with the most 
common being gastrointestinal, car-
diovascular, hematologic, mucocutane-
ous, and respiratory.36,41 Associated 
symptoms have been vomiting, 
abdominal pain, diarrhea, conjuncti-
vitis, rashes, headaches, and encepha-
lopathy. Cardiovascular involvement 
includes hypotension and development 
of coronary artery aneurysms. Most 
of these patents require admission 
to an intensive care unit, since 20% 
require mechanical ventilation, 50% to 
74% developed hypotension requiring 
vasoactive support, and 4% to 16% are 
placed on extracorporeal membrane 
oxygenation.36,41 

Laboratory results usually showed 
elevation in ESR, CRP, and PCT; 
neutrophilia, lymphopenia; elevated 
D-dimer and ferritin; anemia; throm-
bocytopenia; and a suggestion of myo-
cardial damage through elevation of 
troponin or pro-BNP.

 In a review of 186 patients diag-
nosed with MIS-C, 78% had a fever 
lasting five or more days, 55% had 
conjunctivitis, 42% had mucosal 
changes, 37% had peripheral extrem-
ity changes, 59% had rashes, and 10% 
had cervical lymphadenopathy greater 
than 1.5 cm in diameter, showing an 
overlap with KD — although most 
of those patients would not meet 
criteria for complete or incomplete 
KD.41 Although knowledge regard-
ing MIS-C is still evolving, it has 
been shown to be a life-threatening 
complication.

Disposition
Children with influenza illness pres-

ent with symptoms ranging from mild 
to severe. Previously healthy children 
who have mild symptoms, are drinking 

well, and have no signs of distress 
usually can be managed at home. 
These children typically recover in a 
few days (up to two weeks) without 
complications. 

Similarly, children with COVID-19 
who are well appearing and have mild 
illness can be safely discharged home. 
Discharge criteria include normal vital 
signs, normal work of breathing, and 
the ability to maintain adequate oxy-
genation and hydration. All high-risk 
patients require close follow-up. All 
patients diagnosed with COVID-19 
must self-isolate for at least 10 days 
from the onset of symptoms, have no 
fever for at least 24 hours without 
using antipyretics, and symptoms must 
be improving, with the exception of 
lack of taste or smell.4

Children with moderate-severe 
influenza usually require hospitaliza-
tion. There are no standard admission 
guidelines or criteria for children with 
influenza illness. Young children (0 to 
4 years of age) tend to have the highest 
hospitalization rate for influenza, 95.1 
children per 100,000 in the overall 
population.30 The hospitalization rate 
for influenza during the 2019-2020 
season for ages 0-18 years was 68.2 
children per 100,000 in the overall 
population.30 

Tufts Medical Center published 
admission guidelines (available online 
at https://bit.ly/3hmf48q) distinguish-
ing patients who should be admitted 
to the pediatric ward vs. the pedi-
atric intensive care unit. Vanderbilt 
University Medical Center published 
a “Clinical Guidance for the Care & 
Treatment of COVID-19 Pediatric 
Patients.”42 Their admission criteria 
reflect standard admission criteria 
for patients with viral respiratory 
infections. “Pediatric patients with 
confirmed COVID-19, or suspected 
COVID-19 awaiting test results, 
who have respiratory distress (e.g., 
tachypnea, shortness of breath), hemo-
dynamic instability, per os refusal, 
inadequate oral intake, or who cannot 
be monitored safely at home should be 
hospitalized.”42

Vaccination/Public Health 
A seasonal influenza vaccine is 

available starting in September every 
year. The Advisory Committee on 
Immunization Practices (ACIP) and 

American Academy of Pediatrics 
(AAP) both recommend all children 
6 months of age or older (who do not 
have contraindications) receive the 
vaccine.30 Vaccination has been proven 
to lower the risk of hospitalizations, 
influenza-related complications, and 
death. With the SARS-CoV-2 virus 
still circulating in the community, the 
AAP recommends that all children 
be vaccinated by the end of October. 
In the setting of the COVID-19 
pandemic, influenza vaccination can 
reduce hospitalizations and the burden 
on the healthcare infrastructure. 

All influenza vaccines approved 
for children are quadrivalent. The 
inactivated influenza vaccine (IIV) is 
approved for children 6 months of age 
and older and is given intramuscularly. 
A live attenuated influenza vaccine 
(LAIV), given intranasally, also is 
available for children 2 years of age 
and older. 

The use of LAIV is limited to 
healthy children who do not have 
underlying conditions, such as respi-
ratory disease or an immunocom-
promised status. Children 6 months 
through 8 years of age who are receiv-
ing the influenza vaccine for the first 
time, did not receive two influenza 
vaccines prior to July 1, 2020, or have 
an unknown vaccine status require a 
two-dose series at least four weeks 
apart. 

As long as it is not contraindicated, 
the two doses can be both the IIV, 
LAIV, or a combination of the two. It 
is recommended that all children with 
underlying medical conditions receive 
an influenza vaccine. The only con-
traindication is a severe allergy to the 
vaccine. For those with an egg allergy, 
ovalbumin-free vaccines are available 
for children 4 years of age and older. 
(See Table 3.) 

According to the CDC, the annual 
influenza vaccine effectiveness typi-
cally is 40% to 60%. In the 2019-2020 
season, more than half of the pediatric 
deaths due to influenza-associated ill-
ness were in unvaccinated children. 
In the past, up to 80% of the pedi-
atric deaths due to influenza were in 
patients who did not receive the sea-
sonal influenza vaccine.30 

While the timing and severity of the 
2020-2021 influenza season is difficult 
to predict, vaccine manufacturers are 
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expected to produce 194-198 million 
doses of influenza vaccines, which is 
approximately 20 million more doses 
than last year. Vaccinations during 
the 2018-2019 season prevented 4.4 
million illnesses, 2.3 million medi-
cal visits, 58,000 hospitalizations, and 
3,500 deaths.43 The study also showed 
that vaccinations that year prevented 
43% of projected hospitalizations in 
children aged 6 months to 4 years due 
to influenza A infection. This further 
confirms the importance of influenza 
vaccinations. 

In December 2020, the FDA 
approved EUAs for two COVID-19 
vaccines, the Pfizer-BioNTech and 
Moderna mRNA-based vaccines. 
The Pfizer-BioNTech vaccine was 
approved for individuals 16 years of 
age and older. The Moderna vaccine 
was approved for individuals 18 years 
of age and older. A vaccine for children 
under 12 years of age has not been 
developed at time of this publication.

 ACIP recommends that “health 
care personnel and long-term care 
facility residents be offered COVID-
19 vaccination first (Phase 1a). In 
Phase 1b, COVID-19 vaccine should 
be offered to persons aged > 75 years 
and non-health care frontline essen-
tial workers, and in Phase 1c, to per-
sons aged 65-74 years, persons aged 
16-64 years with high-risk medical 

conditions, and essential workers not 
included in Phase 1b.”44 A vaccine for 
children younger than 12 years of age 
has not been developed at the time of 
this publication.

Conclusion
In these uncertain times, where 

there is still much to learn from the 
pandemic of the novel coronavirus, it is 
imperative to provide appropriate care 
to pediatric patients who present with 
influenza and other common respira-
tory diseases. Emergency practitioners 
will serve as the front-line care provid-
ers for this population, and this season 
has the potential to be challenging. 

Will the volume of patients with 
respiratory disease be decreased by 
school closures and social distancing? 
Or will there be a surge of patients 
due to decreased influenza vaccination 
rates? Will there be a surge in patients 
requiring testing due to limited testing 
capabilities in the community? These, 
along with many other unanswered 
questions, can be addressed prophylac-
tically with preparation. 

This report advises developing sys-
tems and protocols for triage, testing, 
and cohorting symptomatic individuals 
when in shared waiting areas, provid-
ing care in full PPE, avoiding of aero-
solizing procedures, and, if necessary, 
performing procedures in negative 

pressure rooms. Vaccination against 
influenza should be encouraged. The 
goals should be to continue to keep 
children safe while recognizing the 
complications associated with both of 
these deadly viruses — and providing 
quality care while limiting exposure 
to others within pediatric emergency 
departments.
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CME/CE Questions
1. A 4-month-old female presents with 

clear rhinorrhea and a cough for 
four days. She was born at 35 weeks’ 
gestational age via vaginal delivery. 
Her mother was recently diagnosed 
with influenza A. The infant is 
vigorous and breastfeeding well. 
Her influenza, respiratory syncytial 
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virus, and COVID-19 swabs are all 
negative. What is the next best step?
a. Admit the patient for observation.
b. Obtain a complete blood 

count, complete metabolic 
panel, c-reactive protein test, 
procalcitonin test, and blood 
culture.

c. Obtain chest radiograph and a 
respiratory pathogen panel.

d. Prescribe 3 mg/kg/dose 
oseltamivir once a day for seven 
days.

2. A 15-year-old male presents with 
fever, malaise, chest pain, cough, and 
vomiting. His symptoms started 
five days ago. His vital signs are: 
temperature, 99.3°F; BP, 120/63 
mmHg; HR, 128 beats/minute; 
RR, 27 breaths/minute, oxygen 
saturation, 93% on room air. His 
influenza and COVID swabs are 
pending. An intravenous line has 
been placed. What is your next step in 
management?
a. Obtain peripheral intravenous 

line (PIV) placement, give 
dexamethasone, and give a 1 L 
normal saline bolus.

b. Obtain PIV placement, 
electrocardiogram, and computed 
tomography.

c. Obtain PIV placement, 
electrocardiogram, and chest 
radiograph.

d. Obtain PIV placement, 
electrocardiogram, and chest 
radiograph, and administer 
ceftriaxone.

3. A 23-month-old has tested positive 
for influenza A. Which of the 
following group of household 
members require prophylaxis?
a. Healthy parents and a twin sibling
b. A father with hypothyroidism, 

a mother who works as a 
banker, and a 6-year-old being 
homeschooled

c. Healthy parents, a 58-year-old 
grandmother, and a twin sibling 
with leukemia

d. Vaccinated 11-year-old sibling, 
vaccinated 7-year-old sibling, and 
vaccinated 17-year-old-sibling 
who works at a local library

4. What is/are the most common side 
effect(s) of oseltamivir?

a. Nausea and vomiting
b. Diarrhea
c. Headache
d. Transient neuropsychiatric events

5. All are symptoms of multisystem 
inflammatory syndrome in children 
except: 
a. hypotension.
b. conjunctivitis.
c. abdominal pain.
d. anosmia. 

6. All are proven modes of transmission 
for SARS-CoV-2 and influenza 
viruses except: 
a. droplet. 
b. airborne. 
c. contact. 
d. fecal-oral.

7. The coronavirus family of viruses has 
what type of genome? 
a. Complex, negative-sense single-

stranded ribonucleic acid (RNA) 
virus

b. Enveloped, negative-sense double-
stranded RNA virus

c. Enveloped, positive-sense single-
stranded RNA virus

d. Complex, positive-sense single-
stranded RNA virus 

8. An asymptomatic baby is COVID-
positive, but he lives with his 93-year-
old great-grandmother. What do you 
recommend? 
a. Continue regular contact with the 

great-grandmother.
b. Isolate the baby in another part 

of the home for at least 10 days 
from symptom onset. Continue 
isolation until there is no fever for 
at least 24 hours without the help 
of antipyretics AND symptoms 
have improved.

c. Give the great-grandmother a 
prescription for hydroxychloro 
quine to prevent catching the 
SARS-CoV-2 virus.

d. After 14 days, the baby 
can interact with his great-
grandmother without restrictions.
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