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Beating the Pandemic:  
What Emergency Providers 

Should Know About COVID-19
The disease associated with the 2019 novel coronavirus (COVID-19) is now a signifi-

cant event in world history, with uncertain but likely major consequences for individu-
als, families, healthcare workers, health systems, and the global economy. There still is a 
great deal to be learned. Although COVID-19 appears to pose only a limited danger to 
children, older adults face the possibility of much more serious manifestations. In addition, 
healthcare professionals and systems are under serious threat of being overwhelmed. Staff 
may be in shortage because of illness or the need for isolation. Hospital systems may need 
to divert resources from areas and specialties under less strain than others. In short, at this 
time it seems COVID-19 will demand the attention of most practitioners and allied health 
providers over the next year. Thus, familiarization with what is known so far about its 
pathophysiology, epidemiologic risk factors, treatment, and future directions for research is 
important as we face and fight this crisis united as healthcare providers. 

Terminology
During crisis situations, accurate communication is vital to ensure healthcare pro-

viders and the public are properly informed. Thus, consistent terminology should be 
used when discussing COVID-19. Because of the novel character of this virus and to 
ensure the proper epidemiologic terms are employed, the following definitions may 
be helpful:

Severe acute respiratory syndrome (SARS): The infectious disease caused by a 
zoonotic coronavirus (SARS-CoV) that spread between multiple countries in East 
Asia and Canada in 2002-2003.1

Middle East respiratory syndrome (MERS): The infectious disease caused by a 
zoonotic coronavirus (MERS-CoV) that spread between multiple countries in the 
Middle East and South Korea from 2012 to the present.2

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2): The cur-
rently proposed name of the virus related to the December 2019 outbreak in Wuhan, 
China.1 The name is proposed by the Coronavirus Study Group of the International 
Committee on the Taxonomy of Viruses. In materials distributed for the public, the 
World Health Organization (WHO) also will refer to the virus as “COVID-19 
virus” to avoid confusion.3

Coronavirus Disease 2019 (COVID-19): The currently accepted name by WHO 
for the disease caused by SARS-CoV-2.3 The name was chosen following interna-
tional guidelines to avoid stigmatizing any particular location, region, animals, or 
food items.4

Endemic: A disease that is constantly present, prevalent, and expected in a given 
area.5

Epidemic: A sudden rise in the cases of a disease beyond what normally is 
expected.5
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Outbreak: The same definition as epi-
demic, but generally in a more limited area 
(such as a city or province).5

Pandemic: An epidemic that has spread 
across multiple countries.5

Microbiology  
of Coronaviruses

Coronaviruses are named for the 
club-like projections of surface proteins 
from the virus particle that appear to 
create a crown, or “corona,” on electron 
micrographs.6 (See Figures 1 and 2.) 
Coronaviruses are enveloped, nonseg-
mented, single-stranded, positive-sense 
ribonucleic acid (RNA) viruses, with the 
largest known genome among all viruses 
(approximately 30 kb).6,7 

Numerous coronaviruses are known 
to cause diverse clinical syndromes in 
humans and animals, including mild to 
severe disease in such species as bats, rats, 
mice, chickens, turkeys, cattle, beluga 
whales, dogs, cats, rabbits, livestock, 
and pigs.7 In these animals, disease can 
manifest in the central nervous system, the 
respiratory tract, the gastrointestinal (GI) 
tract, the hepatobiliary system, and the 
renal system.7 

Pathogenic human coronaviruses 
(HCoVs) were identified first in the 
1960s.8 Four strains of community- 
transmitted, seasonal HCoVs now have 
been identified: HCoV 229E, OC43, 
NL63, and HKU1. Each of these coro-
naviruses is an endemic cause of generally 
mild, self-limited respiratory infections in 
children and adults. Notably, 60% to 90% 
of adults will become seropositive for at 
least one of these viruses in their lifetime.6 

The novel coronaviruses SARS-CoV 
and MERS-CoV emerged in 2003 and 
2012, respectively, causing major epidemics 
of severe respiratory illnesses. SARS-CoV 
was determined to have a natural reservoir 
in horseshoe bats, supported by findings 
of highly conserved SARS-related CoVs 
in bats that use the same cellular recep-
tor as the human virus.9 There also were 
findings of similar viruses in palm civets 
and other mammals that were postulated 
to act as intermediate animal hosts in the 
“wet markets” (exotic animal and seafood 
markets) of China. MERS-CoV also has 
been linked to previously identified bat 
coronaviruses, with the dromedary camel 
acting as an intermediate host.10 After 
containment of both of these outbreaks, it 
was suggested that new, zoonotic corona-
viruses would continue to emerge in the 

future, causing novel human and animal 
diseases through their ability to recombine 
and infect multiple species and cell types.7 

Novel 2019 Coronavirus
In December 2019, an outbreak of 

pneumonia of unknown etiology emerged 
in Wuhan, China, with a case cluster 
apparently linked to the Huanan Seafood 
Wholesale Market — a marketplace 
for seafood and various animals from 
regions throughout East and Southeast 
Asia.11 These cases were identified using 
a reporting mechanism for “pneumonia 
of unknown etiology” that originally had 
been developed in the wake of the previous 
SARS epidemic.12 Although retrospective 
case identification was able to pinpoint 
cases of pneumonia associated with the 
Huanan Seafood Wholesale Market as 
early as Dec. 13, 2019, further cases with 
no clear epidemiologic link were identified 
as early as Dec. 1, 2019.13 This suggested 
that transmission potentially had occurred 
as early as November 2019, but had been 
undetected. 

The China Center for Disease Control 
and Prevention (China CDC) conducted 
initial viral studies, which included lower 
respiratory tract samples, in four of the 
known patients from the December 
2019 cluster. In these patients, no specific 
pathogens could be identified by the 
RespiFinderSmart22kit (including known 

HCoVs).11 Further genomic sequencing 
of extracted RNA revealed sequences that 
matched with betacoronavirus lineage 
genomes, including > 85% identity with 
a previously published bat SARS-like 
CoV. Later confirmed by whole genome 
sequencing and viral culture, the newly 
isolated virus initially was named 2019-
nCoV. 11,14 Although genetically distinct 
from SARS-CoV and MERS-CoV, it 
fell within the same genus. These studies 
were repeated and confirmed in samples 
from additional patients from hospitals in 
Wuhan, with continued phylogenetic anal-
ysis providing further evidence that 2019-
nCOV was more similar to bat-derived 
coronavirus strains than strains known to 
infect humans.15,16 The data suggested a 
bat reservoir for coronaviruses in general, 
including 2019-nCoV; however, the data 
also suggested that an intermediate ani-
mal (not a bat) may have been infected 
and amplified the virus in the Huanan 
Seafood Wholesale Market, although 
this remains incompletely understood.16 
Similarly, SARS-CoV and MERS-CoV 
were believed to pass through other 
intermediate host animals.17,18 This raised 
further questions about the transmis-
sion of 2019-nCoV and its emergence 
as a human pathogen. One study sug-
gested that a snake species may have been 
an intermediate host (based on similar 
codon usage) and two others implicated 

Figure 1. Transmission Electron Micrographs 
of SARS-CoV-2 Virus Particles

Credit: NIAID-RML
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pangolins; however, neither hypothesis has 
been widely accepted, and further research 
is needed.19,20,21

Ultimately, by Dec. 31, 2019, the 
China CDC announced an outbreak 
investigation was underway, and by Jan. 1, 
2020, it had closed the Huanan Seafood 
Wholesale Market.12 This was followed by 
case investigation and contact tracing by 
the China CDC. By mid-January 2020, as 
cases accrued and the natural history of the 
pneumonia of unknown etiology became 
clear, the China CDC announced the 
outbreak response had been upgraded to 
“Level 1,” the highest designation for such 
measures.12 Meanwhile, the China CDC 
also had developed primers for molecular 
identification of the novel coronavirus 
disease and released the virus’s genetic 
sequence for distribution to health author-
ities globally. This ultimately served as a 
significant step forward for other nations 
to rapidly develop their own molecular 
identification assays.

Nevertheless, human-to-human spread 
was well underway, as cases in other prov-
inces in China were reported by the end of 
January, and cases associated with travel to 

Wuhan were reported abroad in Southeast 
Asia.12 On Jan. 22, 2020, the Chinese 
government issued a quarantine notice for 
the entire city of Wuhan, the center of the 
epidemic.22 However, at this point, out-
break containment was complicated by the 
Chinese New Year travel plans of many 
Chinese citizens, many of whom had trav-
eled before the quarantine went into effect, 
as well as likely asymptomatic or mildly 
symptomatic spread of the virus among 
the population at large.23-25 

Several initial case series regarding 
the virus were published by late January 
2020, providing the global community 
with a view into the epidemic and better 
delineating rates of severe disease, com-
plications, and mortality among patients 
with confirmed infection.12,13,26 These 
studies emphasized that the burden of 
severe disease rested in particular with the 
elderly and those with comorbid condi-
tions, but also provided early hints of the 
strain that healthcare facilities would face 
because of the need for drastic infection 
prevention measures, intensive care unit 
(ICU) support, and intensive ventilatory 
support measures, including extracorporeal 

membrane oxygenation. To alleviate these 
strains on the healthcare system, Chinese 
authorities undertook emergency measures 
of creating multiple facilities strictly dedi-
cated to cohorting hundreds to thousands 
of COVID-19 patients, some of which 
were field hospitals constructed within 
days.27

The number of confirmed cases rose 
rapidly throughout February 2020, with 
Chinese cases numbering into the tens of 
thousands. WHO member states discov-
ered and reported cases in rapid succession, 
frequently associated with travel from East 
Asia, but with many indicative of com-
munity spread within their borders. On 
Feb. 11, 2020, WHO announced that the 
label “COVID-19” should be applied to 
the new disease in an effort to avoid stig-
matizing regions where it had been first 
identified.3 By Feb. 29, 2020, more than 
85,000 cases had been identified between 
54 countries, with the vast majority of con-
firmed cases (79,000) within China.28

Although sporadic clusters had appeared 
globally up to this point, Iran and Northern 
Italy faced sudden surges of COVID-19 
patients in late February and early March 
2020.29 Italian ICUs reported attempts 
to cohort hundreds of COVID-19 cases, 
but still were forced to transfer patients to 
unaffected regions to cope with the mas-
sive numbers of critically ill patients.30 
Within the first two weeks of March 2020, 
COVID-19 patients were estimated to 
occupy more than 1,000 ICU beds out of 
a total of 5,200 in Italy, and intensivists 
were left to consider implementing triage 
principles (denying lifesaving care to the 
sickest and least likely to survive) when 
allocating ventilatory support.31,32 In the 
meantime, multiple European countries 
reported increasing numbers of COVID-
19 patients, while China’s extreme efforts 
at containment and quarantine had inter-
rupted community transmission of new 
cases, thus shifting the center of the epi-
demic to the Western hemisphere.33 On 
March 11, 2020, WHO elevated COVID-
19 to “pandemic” status.34

The United States began to see wide-
spread community transmission in 
mid-March 2020, as patients began to 
number into the thousands and every 
state and U.S. territory reported cases.35 
Mirroring European and Chinese efforts 
to curtail community transmission, U.S. 
authorities enacted closures of universities, 
school districts, bars, restaurants, gyms, 
and other locations of public gathering, 

Figure 2. Novel Coronavirus SARS-CoV-2

This scanning electron microscope image shows SARS-CoV-2 (yellow) — also known 
as 2019-nCoV, the virus that causes COVID-19 — isolated from a patient in the United 
States, emerging from the surface of cells (blue/pink) cultured in the lab.

Credit: NIAID-RML
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while millions of Americans were asked 
to work from home or to forsake working 
altogether.36 At the time of this writing, 
the number of documented cases outside 
of China has overtaken those reported 
from within China, and global spread is 
recorded in more than 150 countries, with 
the number of new cases rising exponen-
tially each day.37

Epidemiology  
and Risk Factors

The epidemiology and risk factors 
for COVID-19 are evolving. Providers, 
healthcare systems, and governments are 
attempting to elucidate this information as 
the number of cases continues to rise. 

Initially, the risk factors for acquisi-
tion of the disease were understood to 
be focused around exposure to a possible 
mammalian host at the Huanan Seafood 
Wholesale Market; however, later inves-
tigation questioned whether the disease 
may have presented first in the community, 
because neither the first identified case 
nor 13 other initial patients visited the 
market in question.13 As the infection 
spread, it became clear that epidemiologic 
exposure to the seafood market alone 
could not explain all cases. Initial concern 

for human-to-human transmission was 
noted in the same study, based on known 
characteristics of the coronavirus group. 
Further studies described transmission of 
the virus among close contacts, including 
both family clusters and business contacts, 
suggesting the potential for index cases 
to transmit the disease asymptomati-
cally.23,38 Since then, SARS-CoV-2 has 
been detected widely in individuals with 
no travel history or known contact with 
other individuals who have tested positive, 
confirming community spread of the virus. 
In addition, it is estimated that upward 
of 86% of cases in Wuhan prior to Jan. 
23, 2020, were undetected, suggesting the 
pandemic is driven largely by asymptom-
atic spread or is spread by those with mild 
symptoms.25

It also should be noted that some data 
have suggested that healthcare workers 
can become disproportionately represented 
among COVID-19 cases, likely due to the 
virus’s potential for nosocomial spread.39,40

The incubation period, defined as the 
period between exposure to the infection 
and the appearance of first symptoms, has 
been suggested as an average of five to six 
days, based on initial reports from SARS-
CoV-2 and mirrored by other coronavirus 

diseases, including SARS and MERS.41 
The range may extend to two to 14 days.

Disease severity and mortality are high-
est among the elderly.40,42 Individuals with 
comorbidities like hypertension, diabetes, 
and heart disease tend to be overrepre-
sented among confirmed cases.12,13,26,43 U.S. 
data have estimated mortality rates to be 
highest among those older than 85 years 
of age (10% to 27%), followed by those 
aged 65 to 84 years (3% to 11%), those 
aged 55 to 64 years (1% to 3%), and least 
among those aged 20 to 54 years (< 1%).42 
Providers should take note that even 
among nongeriatric adults, hospitalizations 
and ICU admissions still are common, 
especially among those with underlying 
conditions. (See Figure 3 and Table 1.)

Overall disease incidence among pedi-
atric patients has been difficult to assess, 
as each affected region has followed dif-
ferent approaches to testing populations. 
In one of the largest datasets from China 
(including 72,314 patients), only about 
2% of documented cases occurred in 
patients younger than 19 years of age (965 
patients).44 Initial reports from Italy dem-
onstrated that out of 22,512 cases, only 
1.2% (70 cases) were documented among 
patients younger than 18 years of age, 

Figure 3. Coronavirus Disease 2019 (COVID-19) Hospitalizations,* Intensive Care Unit  
Admissions,† and Deaths,§ by Age Group — United States, February 12–March 16, 2020

* Hospitalization status missing or unknown for 1,514 cases. 
† ICU status missing or unknown for 2,253 cases. 
§ Illness outcome or death missing or unknown for 2,001 cases.

Source: U.S. Centers for Disease Control and Prevention. Severe outcomes among patients with coronavirus disease 2019 (COVID-19) — United States, 
February 12–March 16, 2020. MMWR Morb Mortal Wkly Rep 2020;69:343-346. doi: http://dx.doi.org/10.15585/mmwr.mm6912e2
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and there were no reported deaths in this 
age group.40 Recent data described 4,226 
cases in the United States and noted that 
only 5% of documented cases occurred in 
patients younger than 19 years of age (123 
cases).42  

Further features of identified pediat-
ric patients have been reported variably. 
The China CDC detailed features of 
2,143 cases, of which 34% had a posi-
tive real-time polymerase chain reaction 
(RT-PCR) test and 66% were suspected 
cases (high risk by exposure to a known 
COVID-19 case with clinical symptoms, 
laboratory features, or imaging findings).45 
However, these data were limited some-
what because of the overrepresentation 
of suspected cases, especially since this 
time period overlapped with influenza 
and respiratory syncytial virus season. 
Among these children, the median age 
was 7 years, with the age range from 1 day 
to 18 years. Biological males and females 
were represented equally. The majority of 
cases (> 90%) were asymptomatic or of 
mild to moderate severity; however, it was 
observed that more critical features were 
observed in children younger than 1 year 
of age (involving acute respiratory dis-
tress syndrome or respiratory failure with 
possible additional features of end organ 
dysfunction). There are no current compre-
hensive data to suggest which comorbidi-
ties in children increase the risk of severe 
disease. The authors of one study found 

that those who required an ICU stay and 
mechanical ventilation had coexisting con-
ditions, such as hydronephrosis, leukemia, 
and complicated intussusception.46

Pathophysiology  
and Transmission

The pathophysiology of coronavirus 
infections has been characterized largely by 
studies of the milder human coronaviruses 
and SARS-CoV. Human coronaviruses 
HCoV-NL63 and SARS-CoV both 
enter host cells through interaction with 
human angiotensin-converting enzyme 2 
(ACE2), which is found throughout the 
body, including the respiratory and GI 
tracts. It is thought that ACE2 normally 
has a protective role in the inflamed lung, 
and as such, SARS-CoV’s interaction 
with this may contribute to disease sever-
ity.47 The newly identified coronavirus, 
SARS-CoV-2, shows structural similarity 
to SARS-CoV in the receptor binding 
domains, which suggests that this new 
virus also binds at ACE2 sites.15 ACE2 
is found primarily in the lower respira-
tory tract instead of the upper, which may 
account for why proportionally fewer 
patients have presented with symptoms of 
typical upper respiratory tract infection.48 
Upon infection of alveolar epithelial cells, 
the virus may cause cell lysis and slough-
ing of the respiratory epithelium. Similar 
to other viral infections, it is thought 
that the host response is responsible for 

many of the disease manifestations. In 
studies of SARS-CoV, researchers have 
suggested that damage to the lungs of 
infected patients occurs both directly, by 
viral destruction of alveolar and bronchial 
epithelial cells and macrophages, and 
indirectly, through production of immune 
mediators, although the exact role of these 
mechanisms remains controversial.49 

Viral transmission of the known human 
coronaviruses (HCoVs 229E, OC43, 
NL63, and HKU1) has not been well 
studied. Based on the behavior of other 
respiratory tract viruses, coronaviruses are 
believed to spread mainly through respira-
tory droplets, along with direct and indirect 
contact with infected persons.6 SARS-
CoV primarily was transmitted directly 
through mucous membrane contact with 
infectious respiratory droplets, as well as 
through exposure to fomites, with most 
cases occurring in people who had close 
contact with those affected by the illness.50 
It has been established previously that both 
SARS-CoV and SARS-CoV-2 use ACE2 
to enter cells; the presence of the receptor 
in the GI tract has led to questions regard-
ing fecal-oral spread of the virus. In a study 
of 73 patients hospitalized with COVID-
19 (ages 10 months to 78 years), investiga-
tors found that 53% of patients had a stool 
positive for SARS-CoV-2 RNA. Notably, 
17 patients continued to demonstrate posi-
tive stool RNA after developing negative 
respiratory samples.51 Further studies have 

Table 1. Hospitalization with and Without Intensive Care Unit (ICU) Admission, by Age 
Group Among COVID-19 Patients Aged ≥19 Years with and Without Reported Underlying 
Health Conditions — United States, February 12–March 28, 2020*

Age Group (yrs)

Hospitalized Without ICU Admission, No. (% Range†) ICU Admission, No. (% Range†)

Underlying condition present/reported§ Underlying condition present/reported§

Yes No Yes No

19-64 285 (18.1–19.9) 197 (6.2–6.7) 134 (8.5–9.4) 58 (1.8–2.0)

≥ 65 425 (41.7–44.5) 58 (16.8–18.3) 212 (20.8–22.2) 20 (5.8–6.3)

Total ≥ 19 710 (27.3–29.8) 255 (7.2–7.8) 346 (13.3–14.5) 78 (2.2–2.4)

* Includes COVID-19 patients aged ≥19 years with known status on underlying conditions. 
† Lower bound of range = number of persons hospitalized or admitted to an ICU among total in row stratum; upper bound of range = number of persons 
hospitalized or admitted to an ICU among total in row stratum with known outcome status: hospitalization or ICU admission status. 
§ Includes any of following underlying health conditions or risk factors: chronic lung disease (including asthma, chronic obstructive pulmonary disease, 
and emphysema); diabetes mellitus; cardiovascular disease; chronic renal disease; chronic liver disease; immunocompromised condition; neurologic 
disorder, neurodevelopmental, or intellectual disability; pregnancy; current smoker; former smoker; or other chronic disease.

Source: Preliminary estimates of the prevalence of selected underlying health conditions among patients with coronavirus disease 2019 — United States, 
February 12–March 28, 2020. MMWR Morb Mortal Wkly Rep 2020;69:382–386. doi: http://dx.doi.org/10.15585/mmwr.mm6913e2
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looked for evidence of live virus in stool 
samples with mixed results.52,53 The Report 
of the WHO-China Joint Mission on 
COVID-19 did not identify the fecal-oral 
route as a main driver of SARS-CoV-2 
transmission.54 

Airborne spread has not yet been 
reported; however, the authors of one study 
in laboratory conditions suggested that 
aerosol transmission of the virus is plau-
sible, with a similar aerosolized stability to 
that of SARS-CoV.55 In addition, fomite 
transmission via contaminated surfaces is 
believed to be a potential route of trans-
mission, with results of one study demon-
strating stability of potentially viable virus 
on surfaces like plastic and stainless steel 
for up to 72 hours.56

There have been concerns about vertical 
transmission of infection, especially after 
reports of infection detected in a 36-hour-
old infant in China. This child’s mother 
had tested positive by nasopharyngeal 
swab, but cord blood, placental specimens, 
and breast milk did not have the virus 
present.57 In a later case series of nine 
pregnant women who tested positive for 
SARS-CoV-2 late in pregnancy, all deliv-
ered healthy infants via cesarean delivery 
and had negative testing of throat swabs, 
cord blood, amniotic fluid, and breast 
milk.58 These findings were repeated in a 
larger series of 38 pregnant women and 
infants.59 One case report has suggested 
that a neonate born to a mother with 
active COVID-19 developed an elevated 
immunoglobulin M (IgM) response to 
SARS-CoV-2, which is suggestive of ver-
tical transmission because maternal IgM is 
not passed through the placenta, although 
the infant’s nasopharyngeal RT-PCR 
results for the virus remained repeatedly 
negative.60 Elevations in immunoglobu-
lin G and IgM also have been reported 
among other newborns of mothers with 
COVID-19.61 Further investigation is 
warranted, but it remains unclear if vertical 
transmission is a significant mechanism of 
infection of neonates at this time.62 

Clinical Manifestations
The first described manifestations of 

COVID-19 in hospitalized adult patients 
were reported as “pneumonia of unknown 
cause.”13 This was defined as an illness 
without a causative pathogen with clinical 
features of fever (≥ 38° C), radiographic 
evidence of pneumonia, low or normal 
white-cell count or low lymphocyte 
count, and no symptomatic improvement 

after antimicrobial treatment for three 
to five days following standard clinical 
guidelines; or as the first three criteria, 
plus an epidemiologic link to the Huanan 
Seafood Wholesale Market or a sick 
contact with similar symptoms.63 Later 
reports described the most prominent 
early symptoms as fever (98% of patients), 
cough (76%), and myalgia/fatigue (44%).63 
Laboratory findings among adult patients 
included lymphopenia (83.2%), throm-
bocytopenia (36.2%), elevated C-reactive 
protein (60.7%), elevated lactate dehydro-
genase (41%), and elevated aminotrans-
ferases (AST/ALT, 22.2% and 21.3%, 
respectively). More than 23% of patients 
had at least one coexisting illness. The 
presence of coexisting illness was more 
common among patients with severe dis-
ease than among those with non-severe 
disease (38.7% vs. 21%). Age also was a 
predictor of disease severity; patients with 
severe disease were a median of seven years 
older than those with non-severe disease. 

Pediatric patients diagnosed with 
COVID-19 have had somewhat more 
diverse clinical presentations, with a 
significant number of patients remain-
ing asymptomatic, and far fewer patients 
with severe disease. It is important to note 
that the bulk of data describing clinical 
symptoms in pediatric populations are 
from hospitalized children in China. Fever 
has been reported in 41% to 65% of cases 
and cough in 38% to 65% of cases.41,46,64,65 
Features of upper respiratory infection 
have been less prevalent, reported at 15% 
to 19%, with pharyngeal erythema spe-
cifically identified in 46% of cases.46,65 As 
noted previously, the virus has the ability to 
infect the GI tract; however, few pediatric 
patients presented with GI symptoms: 8% 
to 15% were noted to develop diarrhea and 
6% to 10% to develop vomiting.46,64,65 

Few pediatric patients have severe 
manifestations. Three severe cases were 
described in one large review of 171 
children with COVID-19; all three had 
coexisting conditions (hydronephrosis, 
leukemia on maintenance chemotherapy, 
and intussusception), and ultimately the 
child with intussusception had multi-
organ failure, which resulted in death.46 
Although further pediatric deaths have 
been reported, details of the patients have 
not been adequately clarified to determine 
if specific risk factors were present.

There have been several additional 
reports focusing on infants and neonates. 
A case series of hospitalized infants only 

included nine cases in China (age 28 days 
to 1 year), with the youngest being just  
1 month of age. All had a sick family 
contact, and none experienced severe com-
plications or required intensive care treat-
ment. Of these cases, four had fever, three 
others had mild disease or no symptoms, 
and the last two had an unknown presen-
tation.66 A later case series of four neonates 
born to mothers with known COVID-19 
showed no manifestations of disease in any 
neonate. Three of the four patients’ parents 
consented to testing and tested negative.67 
One of the largest studies on pediatric 
patients described an increased severity 
of disease in infants younger than 1 year 
of age; however, more than 70% of these 
patients were diagnosed on clinical symp-
toms alone, without SARS-CoV-2 testing 
to verify suspected COVID-19 disease.45 

Rates of asymptomatic infection have 
been reported as high as 13% to 23%.46,64 
It is likely that early in the epidemic’s 
investigation, many children who were 
tested were known contacts of a posi-
tive case. Of children represented in the 
data, 65% to 90% had a close contact who 
tested positive or were part of a family 
cluster.46,64,65,68

Laboratory findings among pediatric 
patients have been variable. The authors 
of a review article focused on pediatric 
laboratory findings in COVID-19 found 
a normal leukocyte count in almost 70% 
of patients, while only 15% of patients 
mounted leukocytosis.69 Leukopenia is 
more variable, reported in 5% to 26% of 
cases.46,69 Procalcitonin was found to be 
elevated in 64% of patients in one large 
case series of SARS-CoV-2 positive chil-
dren (n = 171).46 However, smaller studies 
have demonstrated lower percentages of 
children with elevated procalcitonin. 

Radiographic findings on chest X-ray 
or chest computed tomography (CT) are 
common among individuals with COVID-
19, and even those with asymptomatic or 
mild disease may have abnormalities sug-
gestive of infection. Among adult and pedi-
atric patients with disease, 75% to 98% are 
reported to have evidence of pneumonia on 
imaging, particularly with bilateral lobular 
and subsegmental consolidations described 
on CT scans, as well as multifocal ground 
glass opacities.12,26,65 Pediatric patients also 
may demonstrate consolidation with a 
surrounding halo sign.65 Overall, pediatric 
patients with COVID-19 are less likely 
to have fewer findings on CT, and lesser 
extent of disease on radiography.70
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Diagnosis and Testing
In mid-January 2020, the China CDC 

developed primers for molecular identi-
fication of the novel coronavirus disease 
and released the virus’s genetic sequence 
for distribution to global health authori-
ties.12 This was an important contribution 
to the global health community, allowing 
other nations to rapidly develop their own 
molecular identification assays to track and 
control new cases abroad.

Using these sequencing data, new 
cases in the United States are diagnosed 
primarily based on RT-PCR testing, 
available through multiple commercial 
laboratory suppliers under the Emergency 
Use Authorization of the Food and Drug 
Administration (FDA).71 Viral genetic 
material has been detected in bronchoal-
veolar lavage fluid, sputum, nasal and 
pharyngeal swabs, bronchoscope brush 
biopsies, feces, and blood, while urine 
appears to be routinely negative.53 For the 
time being, the U.S. Centers for Disease 
Control and Prevention (U.S. CDC) rec-
ommends collecting nasopharyngeal swabs 
as the preferred choice for initial diag-
nostic testing, with oropharyngeal, nasal 
mid-turbinate, and anterior nare swabs 
as acceptable alternatives.72 Collection of 
sputum is an option for patients with pro-
ductive cough, although sputum induction 
is not recommended. 

Local and national test reagents and 
infrastructure have been outpaced by 
spreading community transmission and 
local surges of cases. Although tests remain 
scarce, the U.S. CDC recommends priori-
tizing testing according to the following 
categories of patients:73

• hospitalized patients and symptom-
atic healthcare workers;

• symptomatic patients in long-term 
care facilities, symptomatic patients 
aged 65 years and older, symptomatic 
patients with underlying conditions, 
and symptomatic first responders;

• symptomatic critical infrastructure 
workers; individuals who are not 
any of the above but present with 
symptoms; and mildly symptomatic 
individuals in communities with high 
COVID-19 hospitalizations. 

Testing for other pathogens also should 
be performed during initial evaluation, 
but codetection between SARS-CoV-2 
and other respiratory viruses has been 
reported.74 In one small study of pediatric 
patients with SARS-CoV-2, coinfection 
with other respiratory pathogens (namely 

influenza A and B, mycoplasma, respira-
tory syncytial virus, and cytomegalovirus) 
was found in 40% of patients.65 Thus, the 
presence of influenza or other respiratory 
pathogens does not rule out COVID-19, 
and the U.S. CDC recommends that spe-
cific testing for SARS-CoV-2 should not 
be delayed.72

In one analysis of patients who under-
went serial RT-PCR tests and serial chest 
CT scans, the sensitivity of an initial 
CT scan at presentation was estimated 
to be upward of 97%, albeit with greater 
accuracy in patients older than 60 years of 
age.75 

Management
At the time of this writing, there is no 

FDA-approved drug specific for treat-
ing COVID-19.75 Emphasis currently is 
placed on supportive care of complications, 
as well as strict infection control practices. 
Many individuals with COVID-19 will be 
able to manage their illness on their own at 
home, which may be preferable as a means 
of case isolation. However, some patients 
may have progression of symptoms to 
moderate or severe disease, especially older 
individuals with cardiovascular disease, 
renal disease, diabetes, or immunocom-
promising conditions. The decision to 
admit and monitor patients at higher risk 
for severe complications must be made at 
the discretion of the provider on a case-
by-case basis. Patients with COVID-19 
who are discharged home should be 
warned that increasing shortness of breath 
or worsening symptoms may require re-
evaluation by a healthcare provider.

Current guidelines from the U.S. CDC 
emphasize that corticosteroids may be 
harmful and should not be given when 
managing COVID-19 infections, unless 
otherwise indicated by another condi-
tion.75 This recommendation is based on 
data from other coronavirus outbreaks 
(SARS and MERS) and influenza stud-
ies that demonstrated that corticosteroid 
use could prolong viral replication in 
patients and ostensibly delay or hamper 
recovery.75,76 

Multiple other medications are under 
investigation or consideration as poten-
tial therapies for COVID-19 infection. 
Recently, chloroquine and hydroxychloro-
quine (already approved by the U.S. FDA 
for other uses) have been cited as promis-
ing therapies, although their ultimate ben-
efit remains unknown.77 Their method of 
action is believed to be based on alteration 

of phagolysosome pH in human cells, 
thus interfering with SARS-CoV-2’s 
(or any intracellular organism’s) ability 
to reproduce within host cells.78 In vitro 
testing supported this rationale, and 20 
clinical studies were launched at multiple 
Chinese hospitals to evaluate the efficacy 
of chloroquine in COVID-19.78,79 Some 
investigators have claimed the initial data 
demonstrated that chloroquine may reduce 
patients’ length of stay and ameliorate the 
progression of COVID-19 pneumonia,78,79 
but this remains controversial. In another 
study, investigators claimed that the 
combination of hydroxychloroquine and 
azithromycin led to a reduction of viral 
load in COVID-19 patients, but this study 
was nonrandomized and extremely small.80 
Thus, there are no U.S. recommendations 
at the time of this writing to use these 
agents in COVID-19 patients.

Several other medications already 
marketed as antivirals also are under con-
sideration for the treatment of COVID-
19. Remdesivir is a nucleoside analogue 
previously used in Ebola treatment 
(albeit with no improvement in outcomes 
compared to placebo), but in vitro data 
support its efficacy against a variety of 
coronaviruses.81,82,83 Lopinavir and rito-
navir (Kaletra) are protease inhibitors 
with some data supporting their efficacy 
against SARS and MERS, but recent data 
in the current COVID-19 pandemic sug-
gest they are not useful.84,85,86 Darunavir/
cobicistat also are protease inhibitors con-
sidered in the treatment of COVID-19, 
but there are no in vitro or clinical data to 
support their use at this time.87 Ribavirin is 
another nucleoside analogue that has been 
considered; however, it was found to have 
little effect on outcomes in SARS and 
MERS.84,88

Other therapies considered in the treat-
ment of COVID-19 include tocilizumab 
(interleukin-6 inhibitor)89 and aerosol-
ized alpha-interferon,90 but there are no 
recommendations from the U.S. CDC to 
use these therapies. The FDA is facilitat-
ing access to convalescent serum/plasma 
(antibodies harvested from COVID-19 
survivors) as an investigational therapy,91 
but with significant side effects and no 
firm evidence to support its efficacy 
against COVID-19, there is no recom-
mendation for its use at this time.

Recently, there has been discussion of 
whether angiotensin-converting enzyme 
inhibitors (ACE-Is) and angiotensin 
receptor blockers (ARBs) increase the risk 
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of infection and severity of COVID-19, 
primarily because of SARS-CoV-2’s 
previously described mechanism of bind-
ing to ACE2 to facilitate cell entry.92 No 
evidence has been found to support this 
hypothesis, and on the contrary, some 
animal studies suggest these medications 
actually may be protective against severe 

disease. At this time, discontinuation of 
these medications in COVID-19 disease 
is not recommended.

Likewise, because SARS-CoV-2 
binds to ACE2, some have suggested 
that medications that lead to upregula-
tion of this enzyme, such as nonsteroidal 
anti-inflammatory drugs (NSAIDs), 

could lead to more severe disease.93 This 
supposition was followed by statements 
from the French Ministry of Health that 
patients with COVID-19 should avoid 
NSAIDs.94 However, at this time there is 
no published clinical evidence to recom-
mend discontinuation or avoidance of 
NSAIDs in COVID-19 patients.95

Figure 4. Sequence for Putting on Personal Protective Equipment

Source: U.S. Centers for Disease Control and Prevention. 

SEQUENCE FOR PUTTING ON   
PERSONAL PROTECTIVE EQUIPMENT (PPE)

CS250672-E

The	type	of	PPE	used	will	vary	based	on	the	level	of	precautions	required,	such	as	standard	and	contact,	droplet	or	
airborne	infection	isolation	precautions.	The	procedure	for	putting	on	and	removing	PPE	should	be	tailored	to	the	specific	
type	of	PPE.

1. GOWN
•	 Fully	cover	torso	from	neck	to	knees,	arms		
to	end	of	wrists,	and	wrap	around	the	back

•	 Fasten	in	back	of	neck	and	waist

2. MASK OR RESPIRATOR
•	 Secure	ties	or	elastic	bands	at	middle		
of	head	and	neck

•	 Fit	flexible	band	to	nose	bridge
•	 Fit	snug	to	face	and	below	chin
•	 Fit-check	respirator

3. GOGGLES OR FACE SHIELD
•	 Place	over	face	and	eyes	and	adjust	to	fit

4. GLOVES
•	 Extend	to	cover	wrist	of	isolation	gown

USE SAFE WORK PRACTICES TO PROTECT YOURSELF 
AND LIMIT THE SPREAD OF CONTAMINATION

•	 Keep	hands	away	from	face
•	 Limit	surfaces	touched
•	 Change	gloves	when	torn	or	heavily	contaminated
•	 Perform	hand	hygiene
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Infection Prevention  
and Precautions

Strategies to prevent community and 
nosocomial spread of COVID-19, as well 
as to minimize exposure of at-risk popu-
lations, are paramount. The U.S. CDC 
has provided comprehensive, updated 

recommendations for community miti-
gation strategies aimed at slowing the 
transmission of COVID-19 and reducing 
illness and death, while minimizing social 
and economic impacts.96 For all individu-
als, it is recommended people avoid close 
contact with others; avoid touching the 
eyes, nose, and mouth; and clean hands 

frequently, either using soap and water for 
20 seconds or using hand sanitizer that is 
at least 60% alcohol.97 

Because of the known problem of 
asymptomatic spread, recommendations 
have expanded beyond the simple mes-
sage of staying home when symptomatic 
to practicing “social isolation.” On an 

Figure 5. How to Safely Remove Personal Protective Equipment: Example 1

Source: U.S. Centers for Disease Control and Prevention. 

HOW TO SAFELY REMOVE PERSONAL PROTECTIVE EQUIPMENT (PPE) 
EXAMPLE 1
There	are	a	variety	of	ways	to	safely	remove	PPE	without	contaminating	your	clothing,	skin,	or	mucous	membranes	with	
potentially	infectious	materials.	Here	is	one	example.	Remove all PPE before exiting the patient room	except	a	respirator,	if	
worn.	Remove	the	respirator	after	leaving	the	patient	room	and	closing	the	door.	Remove	PPE	in	the	following	sequence:

1. GLOVES
•	 Outside	of	gloves	are	contaminated!
•	 If	your	hands	get	contaminated	during	glove	removal,	immediately	

wash	your	hands	or	use	an	alcohol-based	hand	sanitizer
•	 Using	a	gloved	hand,	grasp	the	palm	area	of	the	other	gloved	hand		

and	peel	off	first	glove
•	 Hold	removed	glove	in	gloved	hand
•	 Slide	fingers	of	ungloved	hand	under	remaining	glove	at	wrist	and		

peel	off	second	glove	over	first	glove
•	 Discard	gloves	in	a	waste	container

2. GOGGLES OR FACE SHIELD
•	 Outside	of	goggles	or	face	shield	are	contaminated!
•	 If	your	hands	get	contaminated	during	goggle	or	face	shield	removal,	

immediately	wash	your	hands	or	use	an	alcohol-based	hand	sanitizer
•	 Remove	goggles	or	face	shield	from	the	back	by	lifting	head	band	or		

ear	pieces
•	 If	the	item	is	reusable,	place	in	designated	receptacle	for	

reprocessing.	Otherwise,	discard	in	a	waste	container

3. GOWN
•	 Gown	front	and	sleeves	are	contaminated!
•	 If	your	hands	get	contaminated	during	gown	removal,	immediately	

wash	your	hands	or	use	an	alcohol-based	hand	sanitizer
•	 Unfasten	gown	ties,	taking	care	that	sleeves	don’t	contact	your	body	

when	reaching	for	ties
•	 Pull	gown	away	from	neck	and	shoulders,	touching	inside	of	gown	only
•	 Turn	gown	inside	out
•	 Fold	or	roll	into	a	bundle	and	discard	in	a	waste	container

4. MASK OR RESPIRATOR
•	 Front	of	mask/respirator	is	contaminated			—	DO	NOT	TOUCH!
•	 If	your	hands	get	contaminated	during	mask/respirator	removal,	

immediately	wash	your	hands	or	use	an	alcohol-based	hand	sanitizer
•	 Grasp	bottom	ties	or	elastics	of	the	mask/respirator,	then	the	ones	at	

the	top,	and	remove	without	touching	the	front
•	 Discard	in	a	waste	container

CS250672-E

OR
5. WASH HANDS OR USE AN  

ALCOHOL-BASED HAND SANITIZER 
IMMEDIATELY AFTER REMOVING  
ALL PPE  

PERFORM HAND HYGIENE BETWEEN STEPS IF HANDS 
BECOME CONTAMINATED AND IMMEDIATELY AFTER 
REMOVING ALL PPE
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individual level, this includes encouraging 
individuals to maintain a distance of three 
to six feet apart from each other. On a 
larger scale, this has led to the systematic 
closure of schools, businesses, gymnasi-
ums, restaurants, and bars, and the cancel-
lation of large community events. There 
have been calls for widespread community 

quarantine, recommending that all indi-
viduals “shelter in place” and avoid all pos-
sible interaction with others.

The U.S. CDC recommends minimiz-
ing potential healthcare exposures to 
contagious cases of COVID-19 through 
a variety of tactics, 98 including the 
following: 

• asking patients with symptoms 
of cough, sore throat, or fever to 
reschedule appointments for routine 
care;

• using telehealth and telephone triage 
protocols to determine if symptom-
atic patients can be managed from 
home;

Figure 6. How to Safely Remove Personal Protective Equipment: Example 2

Source: U.S. Centers for Disease Control and Prevention. 

HOW TO SAFELY REMOVE PERSONAL PROTECTIVE EQUIPMENT (PPE) 
EXAMPLE 2

Here	is	another	way	to	safely	remove	PPE	without	contaminating	your	clothing,	skin,	or	mucous	membranes	with	potentially	
infectious	materials.	Remove all PPE before exiting the patient room except	a	respirator,	if	worn.	Remove	the	respirator after 
leaving	the	patient	room	and	closing	the	door.	Remove	PPE	in	the	following	sequence:

1. GOWN AND GLOVES
•	 Gown	front	and	sleeves	and	the	outside	of	gloves	are	

contaminated!
•	 If	your	hands	get	contaminated	during	gown	or	glove	removal,	

immediately	wash	your	hands	or	use	an	alcohol-based	hand	
sanitizer

•	 Grasp	the	gown	in	the	front	and	pull	away	from	your	body	so	
that	the	ties	break,	touching	outside	of	gown	only	with	gloved	
hands

•	 While	removing	the	gown,	fold	or	roll	the	gown	inside-out	into	
a	bundle

•	 As	you	are	removing	the	gown,	peel	off	your	gloves		at	the	
same	time,	only	touching	the	inside	of	the	gloves	and	gown	
with	your	bare	hands.	Place	the	gown	and	gloves	into	a	waste	
container

CS250672-E
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D E
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2. GOGGLES OR FACE SHIELD
•	 Outside	of	goggles	or	face	shield	are	contaminated!
•	 If	your	hands	get	contaminated	during	goggle	or	face	shield	removal,	

immediately	wash	your	hands	or	use	an	alcohol-based	hand	sanitizer
•	 Remove	goggles	or	face	shield	from	the	back	by	lifting	head	band	and	

without	touching	the	front	of	the	goggles	or	face	shield
•	 If	the	item	is	reusable,	place	in	designated	receptacle	for	

reprocessing.	Otherwise,	discard	in	a	waste	container

3. MASK OR RESPIRATOR
•	 Front	of	mask/respirator	is	contaminated			—	DO	NOT	TOUCH!
•	 If	your	hands	get	contaminated	during	mask/respirator	removal,	

immediately	wash	your	hands	or	use	an	alcohol-based	hand	sanitizer
•	 Grasp	bottom	ties	or	elastics	of	the	mask/respirator,	then	the	ones	at	

the	top,	and	remove	without	touching	the	front
•	 Discard	in	a	waste	container

OR

4. WASH HANDS OR USE AN  
ALCOHOL-BASED HAND SANITIZER 
IMMEDIATELY AFTER REMOVING  
ALL PPE  

PERFORM HAND HYGIENE BETWEEN STEPS IF HANDS 
BECOME CONTAMINATED AND IMMEDIATELY AFTER 
REMOVING ALL PPE

http://www.reliasmedia.com


ReliasMedia.com Pediatric Emergency Medicine Reports / May 2020     59

• requesting patient transport and 
emergency medical services to 
contact receiving emergency depart-
ments on transport protocols of 
symptomatic patients;

• limiting points of entry to healthcare 
facilities, and posting visual materials 
and handwashing/sanitizer stations 
at these points, as well as throughout 
hallways;

• enforcing cough etiquette and stu-
dious masking of all symptomatic 
patients;

• designating separate waiting areas for 
patients with respiratory symptoms 
in coordination with the facility’s 
infection prevention specialists;

• ensuring patients in such waiting 
areas are separated by at least six feet;

• ensuring patients with respiratory 
symptoms (including suspected or 
confirmed COVID-19) are trans-
ported and triaged efficiently and 
quickly through specially designated 
areas.

There is no approved vaccine available 
for the prevention of COVID-19 at this 
time. The discovery and production of 
such a vaccine is a national and interna-
tional public health priority to control the 
pandemic. Recently, the U.S. National 
Institutes of Health has initiated a Phase I 
clinical trial of an investigational vaccine.99 
Efforts to produce a vaccine also are 
underway in China and Europe.100

Personal Protective 
Equipment

As in all situations in which a patient 
presents with a potentially contagious 
infectious disease, practitioners confront-
ing potential cases of COVID-19 should 
contact their institutional infection pre-
vention specialists for specific guidance. In 
general, the U.S. CDC recommends that 
all healthcare personnel entering the room 
of a patient with known or suspected 
COVID-19 use a respirator or facemask, 
gown, gloves, and eye protection.98 Staff 
should ensure they follow personal pro-
tective equipment (PPE) donning and 
doffing procedures correctly to ensure 
contaminated droplets are not passed onto 
the hands, face, or eyes.101 (See Figures 
4-6.)

When possible, and when supplies 
are adequate, respirators designated 
for airborne precautions are preferred. 
Understandably, these may become scarce 
in surge scenarios, and still may need to be 

prioritized for other patients with condi-
tions that absolutely demand airborne 
precautions (such as varicella, tuberculosis, 
etc.). If respirators are scarce in the event 
of a surge scenario, facemasks are believed 
to be acceptable for all non-aerosol-
generating situations among COVID-19 
patients.98 In surge scenarios, institutions 
may choose to prioritize disposable and 
reusable respirators only for aerosol-
generating procedures, such as intubation 
and bronchoscopy, among others. For a 
standardized list of all aerosol-generating 
procedures, providers should contact their 
facility’s infection prevention specialist. 

In the event of a surge scenario, 
when community-transmitted cases 
of COVID-19 threaten to overwhelm 
the healthcare system, tactics must be 
employed to conserve PPE. Respirators 
should be prioritized for known aerosol-
generating procedures and patients with a 
clearly delineated need for airborne pre-
cautions.98 Similarly, gowns should be pri-
oritized. The U.S. CDC provides multiple 
suggestions for using and reusing respira-
tors and facemasks in crisis scenarios:102,103

• using respirators that have exceeded 
the manufacturer’s expiration date for 
fit-testing and training when supplies 
must be conserved;

• following limited reuse policies of 
face masks and respirators between 
COVID-19 patients in crisis 
situations;

• designating convalescent health-
care personnel (providers who have 
already been sick with, recovered, 
and ostensibly gained immunity to 
SARS-CoV-2) to provide care to 
COVID-19 patients.

In crisis situations, the creation of 
facemasks from available materials (such 
as paper, cloth, or plastic) may be neces-
sary. These clearly are not up to ordinary 
national standards of care, do not qualify 
as true PPE, and should be employed 
only as a last resort. In these situations, the 
U.S. CDC recommends combining their 
use with a face shield when possible.102 

Conclusion
The final costs and outcomes of the 

COVID-19 pandemic cannot be pre-
dicted, but its current implications are his-
toric in scope. Some efforts at modeling 
the pandemic have predicted that without 
appropriate action, millions of lives could 
be lost in the United States and Europe.104 
Healthcare workers already are tasked 

with extremely high patient volumes in 
heavily impacted regions, and many have 
become separated from their families for 
the sake of isolation and protecting the 
vulnerable. There are few, if any, individu-
als in the world who will not have some 
personal connection to this pandemic.

However, while anxieties and doubts 
multiply in the face of such grave predic-
tions, providers should remind them-
selves that this pandemic ultimately will 
pass. Although the immediate effects of 
COVID-19 may seem overwhelming, the 
courage and efforts of healthcare workers 
will outlast the disease. Indeed, the day 
may not be so distant when this pandemic 
is relegated to mere historical interest, 
and humanity will have learned an essen-
tial lesson in vigilance against infectious 
diseases.
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CME/CE Questions
1. A 4-year-old, previously healthy girl 

with recent onset of tactile fevers, 
rhinorrhea, cough, and congestion is 
brought to your urgent care facility. 
Overall, she is well-appearing, well-
hydrated, and breathing comfortably, 
albeit with intermittent coughing. 
A respiratory viral panel is sent and 
comes back positive for HCoV 
NL63. The patient’s parents have 
never heard of this and are very 
worried. How do you counsel them 
on next steps? 
a. Since the patient tested positive 

for a coronavirus, she is at risk of 
severe complications and should 
be admitted for monitoring and 
respiratory support. 

b. As HCoV NL63 is a common 
cause of cold symptoms, she 
should continue supportive care 
at home and be given return 
precautions.

c. Since the patient tested positive 
for a coronavirus, the family 
should be tested and quarantined. 

d. A CT scan of the chest can help 
determine if the child is at risk of 
severe complications.

2. You are on a hospital committee 
developing clinical guidelines for 
testing and diagnosis of children with 
COVID-19. Which of the following 
statements represents accurate 
information that should be taken into 
account?
a. Most pediatric patients presenting 

with fever have COVID-19. 
b. Even children with a known close 

contact with COVID-19 are 
unlikely to have it.

c. Pediatric patients with 
COVID-19 have varied clinical 
presentations, with proportionally 

more patients with asymptomatic 
or mild to moderate disease.

d. Rashes are a common feature of 
COVID-19 infection. 

3. An 18-year-old male with chronic 
renal disease presents to your 
emergency department with fever, 
cough, and shortness of breath. His 
oxygen saturation on room air is low 
at 85%, and he is quickly placed on 
1 liter per minute of supplemental 
oxygen. You order a COVID-19 
nasopharyngeal swab polymerase 
chain reaction test, but you do not 
expect to have results for at least 24 
hours. In the meantime, you order 
some basic laboratory studies. Which 
of the following laboratory values 
would be consistent with COVID-19 
infection?
a. Low lymphocyte count
b. Elevated C-reactive protein 

(CRP)
c. Elevated aminotransferases (AST/

ALT)
d. All of the above

4. While evaluating the 18-year-old 
young man from question 3, you also 
obtain plain X-rays and computed 
tomography of the chest. Which of 
the following radiographic findings 
would be consistent with COVID-19 
infection?
a. Mediastinal lymphadenopathy
b. Isolated unilateral pleural effusion
c. Bilateral, multifocal ground glass 

opacities
d. All of the above

5. Your facility is experiencing a surge 
of COVID-19 patients, and the 
emergency department staff ask 
you how conserve to conserve the 
facility’s dwindling supply of personal 
protective equipment. What can you 
tell them?
a. Respirators may be prioritized for 

aerosol-generating procedures in 
COVID-19 patients.

b. Respirators that have exceeded 
the manufacturer’s expiration date 
may be used separately for fit-
testing and training. 

c. In coordination with the facility’s 
infection prevention specialists, 
limited reuse policies of facemasks 
and respirators between COVID-
19 patients may be necessary.

d. All of the above
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CME/CE Objectives

Upon completion of this 
educational activity, participants 
should be able to:
• recognize specific 

conditions in pediatric 
patients presenting to the 
emergency department;

• describe the 
epidemiology, etiology, 
pathophysiology, 
historical, and examination 
findings associated with 
conditions in pediatric 
patients presenting to the 
emergency department;

• formulate a differential 
diagnosis and perform 
necessary diagnostic tests;

• apply up-to-date 
therapeutic techniques 
to address conditions 
discussed in the 
publication;

• discuss any discharge or 
follow-up instructions with 
patients.
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Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Beating the Pandemic:  
What Emergency Providers Should Know About COVID-19

Sequence for Putting on Personal Protective Equipment

Source: U.S. Centers for Disease Control and Prevention. 
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How to Safely Remove Personal Protective Equipment: Example 2

Source: U.S. Centers for Disease Control and Prevention. 

How to Safely Remove Personal Protective Equipment: Example 1

Source: U.S. Centers for Disease Control and Prevention. 
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