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Diagnosis and Management of 
Respiratory Syncytial Virus in the 

Emergency Department

Introduction
For many emergency physicians, the notion of respiratory syncytial virus 

(RSV) often brings up the mental image of young patients with bronchiolitis, 
so it is easy to forget that the virus can affect all age groups and cause a wide 
spectrum of illnesses, from mild upper respiratory illness to respiratory failure. 
The purpose of this article is to broaden the understanding of RSV, its epidemi-
ology, pathophysiology, diagnosis, and treatment, and to familiarize the reader 
with evidence-based clinical management guidelines. 

History and Epidemiology 
RSV was first discovered in chimpanzees and initially named chimpanzee 

coryza agent.1 Researchers subsequently realized that the virus originated in 
humans, so Chanock et al later proposed a name change to respiratory syncytial 
virus.2

RSV is seen worldwide and affects people of all ages. The very young, very 
old, and immunocompromised are at highest risk for life-threatening infections. 
Its incidence varies by time of year, occurring mostly in the winter and early 
spring months in temperate climates. In most of the United States, the peak 
months are November through March.3 (See Figures 1 and 2.)

Infants and Children 
RSV is the most common cause of lower respiratory infection in children 

younger than 1 year of age. Almost all children become exposed to the virus by 
age 3. Approximately 2-3% of those infected require hospitalization, of which 
2-5% develop respiratory failure and require intubation. In the United States, 
RSV is associated with between 132,000 and 172,000 hospitalizations annu-
ally in children younger than 5 years of age.4 Globally, RSV is responsible for 
as many as 34 million episodes of acute lower respiratory tract infections, 3.4 
million hospitalizations, and up to 199,000 deaths per year in children younger 
than 5 years of age.5 Groups that are at highest risk are premature infants, 
those with congenital heart and pulmonary diseases, as well as immunodeficient 
infants. Boys (more so than girls), children exposed to secondhand smoke, and 
those living in poverty are also more prone to RSV infection and illness.6

Adults 
Thompson et al estimated that RSV accounts for approximately 10,000 

annual deaths in the United States in people older than the age of 65 years.7 In 
a 2005 prospective study, RSV was found to be the cause of respiratory infec-
tion in 3-7% of otherwise healthy elderly individuals and 4-10% of those with 
chronic heart or lung diseases, an incidence double that of influenza.8 Among 
hospitalized patients, those diagnosed with RSV had similar mortality (8% 
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vs. 7%), intensive care unit (ICU) 
admission rate (15% vs. 12%), and 
use of mechanical ventilation (13% 
vs. 10%) to influenza A.  

Pathophysiology 
There are two strains of RSV 

(A and B), and it is part of the 
Paramyxoviridae family (genus 
Pneumovirus). (See Figure 3.) It is 
an enveloped RNA virus that is non-
segmented, which means it cannot 
undergo reassortment and change 
its virulence as easily as viruses such 
as influenza or rotavirus.9 The virus 
creates large sheets of multinucleated 
cells that are formed by the merging 
of smaller, neighboring cells through 
the help of its surface proteins. These 
“syncytia” have been widely studied 
in vitro, yet exactly how these syn-
cytia contribute to pathogenesis (or 
whether they do at all) is uncertain. 

Transmission of the virus is mostly 
thought to be through contact 
with large droplets that can survive 
on surfaces for hours.10 The virus 
appears to become unstable when 
aerosolized, so small-particle trans-
mission is not a major mode of infec-
tion.11 The duration of viral shedding 
appears to be variable and dependent 
on whether the infection is primary 
or reinfection, the severity of the 
infection, and the age of patient. 
Younger patients with primary infec-
tions tend to shed for longer periods 
of time. In one study, the average 
shedding duration in infants was 6.7 
days, with a range of 1-21 days.12 
In another study, the average shed-
ding time was 3.9 days, with a range 
of 1-17 days in healthy working 
adults.13 It has been shown that the 
spread of nosocomial RSV infection 
can be significantly decreased with 
contact isolation and use of gloves 

and gowns by providers.14 
It is thought that the RSV infec-

tion pathway starts with a nasopha-
ryngeal inoculation via direct contact 
with the virus. The virus then makes 
its way down into the epithelium 
of the respiratory tract by either 
cell-to-cell transfer or aspiration. In 
the lower airways, lymphocytic infil-
tration and mucus hypersecretion 
begin, followed by necrosis of the 
bronchial epithelium. The sloughing 
of these necrotic cells and its associ-
ated edema lead to airway resistance 
and air trapping.15 Young infants 
tend to be more adversely affected 
by this process, as airway resistance is 
inversely proportional to the airway 
radius to the fourth power. In infants 
with pneumonia, there is also marked 
inflammation of the lung interstitial 
tissue and alveoli. 

It appears that both humoral and 
cellular pathways are activated during 
the infection process. The inflamma-
tory reactions are partly responsible 
for the development of immunity; 
however, they are also responsible for 
the production of byproducts that 
cause symptoms of bronchiolitis. For 
instance, it appears that the types 
of cytokines and chemokines that 
become activated play a role in the 
severity of disease.16,17 Reinfections 
are possible due to generally incom-
plete immunity development, 
although subsequent infections tend 
to be milder in severity.

RSV Association with 
Reactive Airway Disease 

RSV infection and its relation-
ship to asthma has long been a 
topic of controversy. Many studies 
have shown a correlation between 
the two.18 In a recent article, 206 
children diagnosed with severe RSV 

bronchiolitis before 1 year of age 
were prospectively enrolled. These 
children were followed up to their 
7th birthday, and the parents were 
asked whether asthma was diagnosed 
by a physician. The study found that 
48% of children with severe RSV 
bronchiolitis were subsequently 
diagnosed with asthma.19 This study, 
however, did not attempt to assess 
causation. 

This topic was addressed in 
another study, which evaluated 
95,310 children in a large cohort 
study looking at the relationship 
between birth date in relation to 
RSV season and the development 
of asthma. They found that infants 
born 122 days prior to the winter 
RSV virus peak had the highest risk 
of developing clinically significant 
bronchiolitis. In addition, infants 
who were 121 days old during 
peak season were at highest risk of 
developing asthma. Finally, hav-
ing bronchiolitis at any age was 
associated with an increased risk of 
developing asthma. Based on these 
findings, these researchers made 
the bold statement that “evidence 
from our analyses provide compel-
ling support for a causal role of 
winter viruses in the development of 
asthma.”20 To support their theory, 
the authors pointed out that infants 
have lost most of their maternal 
antibodies by 4 months of age, 
and immunoglobulin activity is at 
its nadir. Furthermore, acute viral 
infections at this age may lead to 
chronic airway sequelae, as well as 
effects on immune regulation and 
development. Although these are 
highly plausible explanations from 
a pathophysiology standpoint, the 
controversy is far from settled at this 
point.  

 z RSV occurs primarily in the winter months in the 
United States and is a cause of significant morbidity and 
mortality, particularly in the very young and very old. 

 z While there are rapid tests for RSV, a clinical diagnosis 
can be made in otherwise well-appearing children. 

 z RSV is a common cause of viral respiratory disease in 
adults. Little is known about the best therapy for adults.

 z In infants, bronchodilators and steroids are generally 
not effective. 

Executive Summary
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Clinical Presentation: 
Infants and Children 

RSV infection appears to cause 
different symptoms in premature 
neonates. In a study by Forster et al 
in the neonatal intensive care unit 
(NICU) setting, the presenting 
symptom was bradycardia in 75% of 
the cases who were tested positive 
for RSV. Other significant symptoms 
include cyanosis, body temperature 
instability, and hypercapnia.21 

In young infants, RSV has been 
found to be associated with spells of 

apnea, with a reported incidence in 
excess of 20% in some cases.22 The 
mechanism of how RSV causes apnea 
is unclear, although it is generally 
thought to be centrally mediated. 
In a retrospective cohort study of 
691 hospitalized infants 6 months of 
age or younger with bronchiolitis, 
Wilwerth et al identified the follow-
ing risk factors for apnea: 

• Preterm infants (born less than 
37 weeks) younger than 48 weeks 
post conception on presentation;

• Term infants age 1 month or 

younger on admission;
• Those with a previously wit-

nessed apnea episode by a doctor or 
parent.23 

Another case control study by 
Arms et al found that most infants 
with apnea were younger than 2 
months and were symptomatic for 
less than five days.24 Finally, a study 
by Kneyber et al found that age 
younger than 2 months was the 
strongest predictor for apnea on 
admission, and was the strongest 
predictor for recurrent episodes of 
apnea in their patient population.25

In infants and young children, 
upper respiratory symptoms are 
the most common presentation 
of children with RSV infection. 
Twenty percent to 30% develop 
lower respiratory infections such as 
bronchiolitis and pneumonia, and 
a smaller percentage develop upper 
airway diseases such as croup and 
tracheobronchitis.26 Severity of dis-
ease can vary from mild wheezing to 
severe respiratory distress and even 
respiratory failure. Prematurity, in 
particular, is a significant risk factor 
for more severe disease.27 In a cohort 
study by Swingler et al in children 
with bronchiolitis in the ambulatory 
setting, the median duration of ill-
ness was 12 days; however, 9% were 
still symptomatic after 28 days.28 In 
another study by Petruzella et al, 
the median duration of bronchiolitis 
symptomatology was 15 days, with 
25% of patients still symptomatic 
after 21 days.29 In children with rein-
fections, the presenting symptoms 
may be similar to primary infections 
but are often less intense, of shorter 
duration, and predominantly involv-
ing the upper respiratory tract. 

Adults and Elderly
In otherwise healthy adults, RSV 

infections usually cause a self-limiting 
upper respiratory infection in which 
symptoms such are cough and 
rhinorrhea are dominant. Ear and 
sinus involvement can also occur, 
but headache, fever, and gastroin-
testinal symptoms are less common 
than with infection with influenza.13 
In the elderly and immunocom-
promised, RSV can cause lower 

Figure 1: CDC RSV Seasonal Duration by Region

Source: Centers for Disease Control and Prevention web site.
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respiratory infection and pneumonia, 
and respiratory failure can develop.30 
In a recent retrospective cohort 
study in which the mean age of 
patients with RSV was 75 years old, 
71.9% of patients were diagnosed 
with a lower respiratory complica-
tion. In addition, 12.5% had bacterial 
superinfections, and 11.1% required 
mechanical ventilation. Patients had 
a mean length of hospital stay of 12 
days, and all-cause mortality of 9.1% 
at 30 days and 11.9% at 60 days.31 In 
a study by Widmer et al, hospitalized 
patients with RSV tended to be older 
and more immunocompromised 
when compared to those diagnosed 
with influenza.32 Morbidity and 
mortality from RSV infection can 
be quite significant in transplant 
patients. Bone marrow transplant 
recipients have mortality as high as 
60-80%, while their solid organ (e.g., 
lung, kidney) transplant counterparts 
tend to be less affected.33,34 

The duration of symptoms from 
RSV infection is dependent on 
whether the infection is a primary 
infection, the immune status of the 
patient, and the presence of associ-
ated cardiopulmonary diseases. In 

the previously mentioned study by 
Falsey et al, the duration of RSV-
related illness was approximately two 
weeks in the elderly population. In 
these patients, there was also a sig-
nificant associated functional impair-
ment; 39% of the healthy elderly 
group and 45% of high-risk adults 
could not perform their regular daily 
activities for at least one day of their 
illness.8

Differential Diagnosis 
RSV should be included in the 

differential diagnosis for any patient 
presenting with an upper or lower 
respiratory illness. Patients present-
ing in peak fall and winter months 
should be considered at high risk. It 
should also be considered in patients 
who are suspected of influenza but 
who do not test positive for influ-
enza. Other viruses such as influenza, 
rhinovirus, adenovirus, human meta-
pneumovirus, and parainfluenza can 
cause similar clinical symptoms. 

Diagnostic Approach 
The gold standard of RSV diagno-

sis is the detection of live virus in cell 
culture. Other means of diagnosis 

include detection of viral antigen 
by immunoassays and detection of 
viral nucleic acids by polymerase 
chain reaction (PCR). The specimen 
required is generally a nasopharyn-
geal aspirate or swab.15 The antigen 
tests have the advantages of being 
readily available, having a rapid turn-
around time, and having sensitivities 
greater than 90%. The PCR test has 
a longer turnaround time, but is 
more sensitive than the antigen tests. 
Serology is not helpful in children 
or adults because repeated infections 
can result in a stable and sustained 
level of elevated RSV-specific anti-
body throughout a person’s life. 

Infants and Children
In children who present with the 

classic bronchiolitis picture during 
peak RSV season, a clinical diagnosis 
may be made without further testing. 
In children who present out of the 
usual seasonal distribution and who 
do not present with classic symp-
toms, RSV testing may be useful. 
Other routine laboratory tests are 
generally of minimal value. 

One question that is often raised 
by emergency physicians is when 
to image patients with suspected 
RSV infection. To address this issue, 
Kneyber et al derived a model for 
predicting a normal chest X-ray 
based on age, birth weight, presence 
of rhinitis, presence of retractions, 
and arterial oxygen saturation.35 The 
current recommendation from the 

Figure 2: CDC Seasonal Variation of Antigen and Viral 
Positivity

Source: Centers for Disease Control and Prevention

Figure 3: Respiratory 
Syncytial Virus

Electron microscope image of 
respiratory syncytial virus.
Source: Centers for Disease 
Control and Prevention
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American Academy of Pediatrics 
(AAP) is not to routinely image 
children clinically diagnosed with 
bronchiolitis unless they fall into 
high-risk groups (age younger than 
12 weeks, history of prematurity, 
underlying cardiopulmonary disease, 
or immunodeficiency). This is partly 
based on the fact that patients who 
underwent routine imaging had 
higher rates of antibiotic use without 
change in recovery time. However, 
radiography may be useful when the 
hospitalized child does not improve 
at the expected rate, if the severity of 
disease requires further evaluation, 
or if another diagnosis is suspected.36

Other studies have focused on 
the predictive value of chest radiog-
raphy. In a Portuguese multicenter 
study, neonates with consolidation 
on chest X-ray and confirmed RSV 
had worse outcomes in terms of 
length of NICU stay and mechani-
cal ventilation days.37 However, in 
another study, chest X-rays had little 
predictive value on the clinical sever-
ity of disease in hospitalized children 
on general pediatric floors. The 
researchers suggested, therefore, that 
the use of radiography be limited to 
the intensive care setting.38 

Another question often asked by 
emergency physicians is whether 
febrile young infants diagnosed 
with RSV should undergo a full 
septic workup to exclude other 
sources of serious bacterial infec-
tion (SBI). Levine et al conducted 
a multicenter, prospective study 
that looked at 1248 infants aged 60 
days or younger presenting to the 
emergency department with a febrile 
illness. Almost all of these children 
underwent testing of blood, urine, 
stool, and cerebrospinal fluid. Two 
hundred sixty-nine children (22%) in 
the group were documented to have 
RSV infection. The rate of SBI in 
RSV-positive children (7%) was sig-
nificantly lower compared with RSV-
negative children (12.5%). Most 
cases of SBI in those who were RSV-
positive were urinary tract infections, 
and none had concomitant bacterial 
meningitis. The rate of bacteremia 
was 1.1% in the RSV-positive group 
(all in infants younger than 29 days 

of age) and 2.3% in the RSV-negative 
group. On the other hand, the rate 
of SBI was not significantly different 
in neonates younger than 29 days 
who tested positive or negative for 
RSV.39 These findings were largely 
echoed by other similar studies.40-43 
Hence, in well-appearing febrile 
infants who test positive for RSV, 
blood and urine testing alone may be 
adequate to rule out SBI, particularly 
in those who are older than 29 days 
old. 

Adults 
In adults, the diagnostic approach 

may vary, and there is very little lit-
erature on the subject. As in the case 
of children, clinical diagnosis can be 
made in those with no risk factors 
or mild symptoms. However, clini-
cians should be wary of underlying 
chronic conditions in many adults 
and have a lower threshold for imag-
ing and laboratory testing to help 
narrow down the differential diag-
nosis. Coinfection with RSV is also 
possible in patients with community-
acquired pneumonia. In a study by 
Lieberman et al, 7.1% of patients 
diagnosed with community-acquired 
pneumonia were also found to be 
positive for RSV on nasal swab.44 
RSV testing in these cases may help 
prevent nosocomial spread of the 
virus, as well as optimize therapy for 
the individuals affected. 

Management and 
Prevention

The treatment of RSV infection is 
highly dependent on the presenta-
tion and severity of disease. In gen-
eral, treatment is mainly supportive; 
however, many adjunctive therapies 
have been evaluated over the years. 

Infants and Children 
In young children without seri-

ous respiratory distress, many times 
supplemental oxygen and frequent 
suctioning of secretion can be suf-
ficiently therapeutic. Mechanical 
ventilation may be necessary at times 
for those presenting in respiratory 
failure.15 It is also important for clini-
cians to assess hydration. Very young 
infants who are breathing at rates 

greater than 60 breaths per minute 
may not feed adequately and are very 
prone to dehydration and aspiration. 
These infants, therefore, should be 
admitted for hydration and observa-
tion until their respiratory rates allow 
for safe feeding.36

Bronchodilators. Bronchodilators 
such as albuterol have long been 
used and studied in RSV bronchiol-
itis. Unfortunately, there is no clear 
consensus as to their effectiveness. 
It may be easier to understand why 
wheezing in RSV bronchiolitis may 
not respond to bronchodilators by 
returning to the pathophysiology of 
the disease. In reactive airway disease 
such as asthma, the wheezing is a 
symptom related to bronchoconstric-
tion and air trapping. As beta and 
alpha agonists work to dilate the air-
way smooth muscles, there is usually 
significant improvement in symp-
tomatology. In viral bronchiolitis, 
the sloughing of cells and their col-
lection in small airways, along with 
the excess secretions, are the reasons 
for air trapping, so bronchodilators 
have limited effect. In addition, it 
has been shown that these aerosol-
ized medications have poor penetra-
tion into the bronchioles of infected 
infants due to the thick secretions.46

In a large Cochrane review, 28 
randomized controlled trials were 
analyzed to compare bronchodilators 
(excluding epinephrine) to placebo 
in infants with bronchiolitis. In this 
review, it was concluded that bron-
chodilators did not improve oxygen 
saturation, reduce hospital admis-
sion rate, reduce hospital length of 
stay, or reduce time to resolution 
of illness.45 Similar meta-analyses 
specific to RSV infections have con-
cluded that bronchodilators are not 
efficacious in the treatment of RSV 
bronchiolitis. Nevertheless, several 
studies on intubated patients showed 
improvement of pulmonary function 
studies performed using ventilators 
after bronchodilator treatment.46

In a study by Skjerven et al, 
nebulized racemic adrenaline was 
compared with inhaled saline in 
hospitalized infants younger than 
12 months of age diagnosed with 
moderate to severe bronchiolitis. 
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In this multicenter, randomized, 
double-blind trial, 404 patients were 
evaluated for length of stay, use 
of oxygen, need for tube feeding, 
need for ventilatory support, and 
relative improvement in the clinical 
score from baseline. There did not 
appear to be a statistically significant 
difference between those who had 
received nebulized adrenaline and 
saline in any of these measures.47 
These findings echo an earlier 
randomized, controlled study by 
Wainwright et al, in which there did 
not appear to be a statistically signifi-
cant difference in length of hospital 
stay, need for supplemental oxygen 
or intravenous fluids, or respiratory 
effort scores between young infants 
who received nebulized racemic epi-
nephrine and saline in the inpatient 
setting.48 

Although the AAP guideline states 
that bronchodilators should not be 
used routinely in the management 
of bronchiolitis, many clinicians 
are still using these medications in 
their practice. This is likely based on 
the notion that viral bronchiolitis 
cannot be fully distinguished from 
reactive airway disease in young 
children, so a trial of the (relatively 

harmless) bronchodilators is appro-
priate. This practice is also acknowl-
edged in the AAP guidelines, which 
state that “a carefully monitored 
trial of alpha-adrenergic or beta-
adrenergic medication is an option. 
Inhaled bronchodilators should be 
continued only if there is a docu-
mented positive clinical response to 
the trial using an objective means of 
evaluation.”36 

Hypertonic Saline. Nebulized 3% 
saline solution has also been studied 
as a treatment for RSV bronchiolitis. 
In a meta-analysis by Zhang et al, 
11 trials enrolling more than 1000 
patients who had mild to moder-
ate bronchiolitis were included. 
Nebulized 3% saline was compared 
with nebulized 0.9% saline. They 
found that hospitalized children in 
the hypertonic saline group had a 
shorter average length of hospital 
stay than those in the 0.9% saline 
group. However, treatment with 
nebulized 3% saline did not result 
in any significant outcome benefit 
in emergency department (ED) 
patients. The authors concluded that 
although there may be a role for 
nebulized hypertonic saline in the 
inpatient setting, its acute use in the 

ED appeared to be limited from the 
current studies.49 

Steroids. In a Cochrane review, 
there was no statistically significant 
benefit on hospital stay or clinical 
outcomes with the use of corti-
costeroids when compared with 
placebo.50 This is also reflected in 
the AAP guidelines, which advise 
against the use of both enteral and 
inhaled corticosteroids in acute viral 
bronchiolitis.36

Antiviral. Aerosolized ribavirin 
has been studied as a treatment for 
RSV. The majority of the research 
has been done on young children 
in hospitalized settings. Although 
some studies have shown that riba-
virin shortens hospitalization time, 
reduces duration of mechanical ven-
tilation, and improves clinical scores, 
all were limited by small sample size, 
low power, and wide confidence 
intervals.51-54 Furthermore, these 
benefits have not been consistently 
demonstrated in other studies. For 
example, in a prospective, random-
ized study by Everard et al, there was 
no significant difference between 
the ribavirin and placebo groups in 
the length of hospital stay or clinical 
improvement at 24 hours.55 Another 
small prospective, randomized study 
by Guerguerian et al attempted to 
look at the benefits of ribavirin on 
mechanically ventilated children 
without other significant comor-
bidities, and found no significant 
difference between the aerosol-
ized ribavirin and aerosolized saline 
groups.56 

Other studies have attempted to 
determine the effects of ribavirin 
on the recurrence of disease. One 
study focused on the incidence of 
recurrent episodes of reactive airway 
disease and hospitalizations after 
early treatment with ribavirin dur-
ing initial RSV infection. This study 
found that ribavirin-treated children 
had fewer and less severe reactive air-
way disease and recurrent respiratory 
infections than those in the control 
group. Although it was a prospective 
study, there were only 49 subjects.57 
In another small prospective study, 
children given ribavirin tended to 
have fewer wheezing episodes and 

Table 1: Summary of Treatment Options for RSV

Infants/Children Adults
Bronchodilators (albuterol, racemic 
epinephrine)
• Equivocal effectiveness
• May trial and continue if positive 
response

Bronchodilators (albuterol, racemic 
epinephrine)
• Equivocal effectiveness
• May trial and continue if positive 
response

Hypertonic (3%) saline 
• Shortened inpatient length of stay
• No proven benefit in ED patients

Hypertonic (3%) saline
• No data

Corticosteroids
• No more effective than placebo
• Not recommended

Corticosteroids
• No more effective than placebo
• Not recommended

Antiviral (ribavirin) 
• Trend of benefit in small inpatient 
studies
• Not recommended in routine use 
• Consider in severe/high-risk cases

Antiviral (ribavirin)
• May be useful in stem cell 
transplant patients 
• Consider in other severe/ high-risk 
cases

Palivizumab
• Ineffective as a treatment
• Prophylactic use in specific at-risk 
patients

Palivizumab
• May be useful in stem cell 
transplant patients when combined 
with ribavirin 
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reactive airway complaints on long-
term follow-up.58 

Due to the lack of convincing 
evidence for the use of ribavirin, the 
AAP advises against its routine use 
in the general population. They do 
acknowledge, however, that its use 
may be considered in individuals 
with severe disease, or those who 
are at risk for severe disease (e.g, 
immunocompromised and/or 

hemodynamically significant cardio-
pulmonary disease).36 

Vaccination. Due to the lack of 
effective therapy for RSV infec-
tions, many have focused on pos-
sible preventative efforts. In the 
1960s, a vaccine was developed 
and tested in children, but the tri-
als were stopped due to its adverse 
outcomes. The findings from these 
early trials showed that not only was 

the vaccine not protective against 
severe RSV infection, but many vac-
cinated children had an augmented 
reaction to initial RSV exposure and 
presented with more severe disease. 
Nearly 80% of the children vacci-
nated were hospitalized for respira-
tory infections when compared to 5% 
of the control subjects. Two infants 
who received the vaccine also died 
from subsequent RSV infection. 

Figure 4: RSV Evaluation: Children

Child with suspected RSV 

infection

Clinical 

diagnosis
• Peak RSV season?

• Born term without serious complications

• Absence of cardiopulmonary or immune 

disease?

• Absence of significant respiratory 

distress, apnea, hypoxia, signs of 

dehydration?

• Child < 2 months

Child > 28 days

• RSV PCR

• Consider urine culture if febrile

• Consider blood culture if < 60 

days

• Consider CXR

• Full sepsis workup if febrile

• RSV PCR

• Consider CXR

Improvement after 

supportive care initiated 

(e.g., suctioning, oxygen)?

Consider DC if:

• well hydrated

• no oxygen requirement

• good follow-up

• no respiratory distress

• no (risk of) apnea

Trial of bronchodilators 

(albuterol, racemic epinephrine)

Clinical improvement?

Continue bronchodilator 

therapy

Consider other therapy (e.g., 

nebulized 3% saline, ribavirin) 

after discussion with specialist

Significant symptoms 

persist?

Admission to hospital if:

• dehydrated

• oxygen requirement

• poor follow-up

• respiratory distress

• (risk of) apnea

yes no

yes no

diagnosis of RSV

diagnosis of RSV

no

yes no

yes
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Although the exact mechanisms of 
the paradoxical response is not fully 
understood, studies have suggested 
that the activation of cellular and 
humoral immunity was altered, and 
that the proliferation of lymphocytes 
was exaggerated in those who were 
vaccinated.59 

In recent years, there have been 
renewed efforts at RSV vaccine 
development. Several vaccines utiliz-
ing various mechanisms have been 
created, but so far none has been 
proven effective in clinical human 
trials.60

Antibody. Palivizumab is a 
humanized mouse monoclonal anti-
body that can be given at the begin-
ning of the RSV season for a total of 

five doses approximately one month 
apart. The antibody is very costly 
and is not recommended for the gen-
eral population. It is recommended 
for use in children with chronic 
lung disease, premature infants, 
and children with hemodynamically 
significant congenital heart disease, 
and is likely beneficial in children 
with immune deficiencies.61,36 In two 
randomized, controlled trials, it was 
found that patients at high risk who 
were pretreated with palivizumab 
had significantly lower hospitaliza-
tion rates than the control groups.62 
The cost is approximately $288/kg 
body weight, with a recommended 
dose of 15 mg/kg. Due to its sig-
nificant cost, it is uncertain whether 

this is cost effective in all patients for 
whom it may be recommended.63 

Adults
Bronchodilators. Although 

extensive research has gone into 
studying the effect of bronchodila-
tors in young infants and children, 
very limited studies or recommenda-
tions are available for adult patients 
with RSV infection. Because adults 
with RSV lower respiratory infec-
tions often have coinfections and 
multiple comorbidities, it is much 
harder to develop a guideline that 
applies to such a heterogeneous 
population. Therefore, a reasonable 
approach would be a bronchodila-
tor trial in all patients, which should 

Figure 5: RSV Evaluation: Adults
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be discontinued if no substantial 
improvement is shown. Alpha- or 
beta-adrenergic medication should 
be used with caution in patients 
with coexisting cardiac disease. In all 
cases, the potential risks should be 
considered and weighed against the 
possible benefits. 

Antiviral. When it comes to the 
use of ribavirin, even less research 
is available on its efficacy and 
safety in adults when compared to 
that available regarding children. 
Nevertheless, studies on the use of 
ribavirin in both aerosolized and 
oral forms have been published. 
One recent randomized, controlled 
study was conducted on hemato-
poietic cell transplant recipients. 
It showed decreased viral loads in 
patients pretreated with ribavirin.64 
In a retrospective study on adults 
with hematologic malignancies and 
recipients of stem cell transplants, 
it was suggested that a risk factor 
for developing RSV pneumonia was 
failure to use RSV-directed antiviral 
therapy.65 These benefits have not 
been as well studied in those with 
solid organ transplants, and the 
efficacy of ribavirin is unknown in 
such patients.66,67 Although it is cur-
rently approved by the U.S. Food 
and Drug Administration (FDA) 
for use in children, ribavirin is not 
FDA approved for use in adults. It 
is also important to remember the 
safety issues surrounding its use. 
Aerosolized ribavirin has been shown 
to have teratogenic effects in animal 
studies, so pregnant female health 
care workers should avoid admin-
istering it. In addition, aerosolized 
ribavirin has been associated with 
bronchospasm, so it may need to 
be administered with prophylactic 
bronchodilators.68  

Antibody. In adults, the use 
of palivizumab has been studied 
in combination with ribavirin in 
hematopoietic stem cell transplant 
patients. In a small study, prophylac-
tic palivizumab was given to high-
risk patients in a ward where an RSV 
outbreak was occurring. Of the 16 
RSV-negative patients who received 
the antibody, none developed active 
disease.69 More extensive research is 

necessary to determine to the cost/
benefit issues surrounding use of this 
medication.

Disposition 
Disposition of patients diagnosed 

with RSV should be made based on 
their clinical status, degree of respira-
tory distress, hydration status, and 
presence of risk factors or comorbidi-
ties. Admission for supportive care 
should be considered for those at 
risk for decompensation and respira-
tory failure. The enclosed algorithms 
provide a guideline for the workup 
and disposition of such patients. (See 
Figures 4 and 5.) 
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CME Questions

1. What are the peak months of RSV season 
in most of the continental United States? 
A. November through March
B. February through June
C. May through September
D. all year long

2. How is RSV thought to be transmitted? 
A. aerosolized particles 
B. large droplets
C. food borne
D. blood borne

3. Which of the following is supported by 
the existing literature regarding the effec-
tiveness of hypertonic (3%) saline as a 
treatment for RSV?
A. It shortens the length of stay for 

emergency department (ED) patients.
B. It decreases hospitalization rate in ED 

patients.
C. It shortens length of stay in hospital-

ized patients.
D. It decreases oxygen requirement in 

hospitalized patients. 

4. The majority of patients infected with 
RSV have which of the following 
symptoms?
A. lower respiratory tract symptoms
B. upper respiratory tract symptoms 
C. apnea or hypercapnia
D. headache and fever

5. Which of the following is true regarding 
chest X-ray studies in children with RSV?
A. Chest X-rays should be performed 

routinely in all children diagnosed 
with RSV.

B. Chest X-rays have good predictive 
value on the severity of clinical  
disease.

C. Chest X-rays can help decrease antibi-
otic use.

D. Chest X-rays are not recommended in 
children without risk factors.

6. Which of the following is true of the 
relationship between RSV infection and 
asthma?
A. RSV infection is a proven cause of 

asthma.
B. RSV infection decreases the likelihood 

of future asthma. 
C. RSV infection is correlated with 

development of future asthma.
D. There is no relationship between RSV 

infection and asthma.

7. According to the current literature, what 
is the most appropriate workup for a 
30-day-old infant who presents with fever 
and a positive RSV antigen screen?

A. blood culture, urine culture, chest 
X-ray, cerebrospinal fluid (CSF)  
culture

B. blood culture, urine culture, CSF  
culture

C. blood culture, urine culture
D. blood culture only

8. How does RSV compare with influenza in 
terms of mortality and morbidity among 
hospitalized patients?
A. Both have similar mortality rates and 

intensive care unit (ICU) admission 
rates. 

B. Influenza has a higher mortality and a 
higher ICU admission rate.

C. RSV has a higher mortality rate but a 
lower ICU admission rate.

D. RSV has a lower mortality rate but a 
higher ICU admission rate.

9. Which of the following is true regard-
ing albuterol as a treatment for RSV 
bronchiolitis?
A. Albuterol has not been proven  

effective as a treatment.
B. Albuterol improves oxygen saturation.
C. Albuterol reduces time to resolution 

of illness.
D. Albuterol decreases hospital length of 

stay. 

10. In a well-appearing, otherwise healthy 
1-year-old child who presents to the ED 
with wheezing during peak RSV season, a 

diagnosis should be made based on which 
of the following?
A. RSV antigen immunoassay 
B. RSV viral culture
C. RSV PCR 
D. clinical suspicion 

CME Instructions
HERE ARE THE STEPS YOU NEED TO TAKE TO EARN CREDIT FOR THIS 

ACTIVITY:
1. Read and study the activity, using the provided references for further research.
2. Log on to www.cmecity.com to take a post-test; tests can be taken after each issue 

or collectively at the end of the semester. First-time users will have to register on the site 
using the 8-digit subscriber number printed on their mailing label, invoice, or renewal notice.

3. Pass the online tests with a score of 100%; you will be allowed to answer the ques-
tions as many times as needed to achieve a score of 100%.

4. After successfully completing the last test of the semester, your browser will be auto-
matically directed to the activity evaluation form, which you will submit online.

5. Once the completed evaluation is received, a credit letter will be e-mailed to 
you instantly. You will no longer have to wait to receive your credit letter.

Emergency Medicine Reports 

CME Objectives
Upon completion of this educational activity, participants should be able to:
• recognize specific conditions in patients presenting to the emergency 

department; 
• apply state-of-the-art diagnostic and therapeutic techniques to patients with 

the particular medical problems discussed in the publication; 
• discuss the differential diagnosis of the particular medical problems discussed 

in the publication; 
• explain both the likely and rare complications that may be associated with the 

particular medical problems discussed in the publication.



Editors
Sandra M. Schneider, MD
Senior Director of Research
Department of Emergency Medicine
North Shore University Hospital
Manhasset, New York

J. Stephan Stapczynski, MD
Chair 
Emergency Medicine Department
Maricopa Medical Center
Phoenix, Arizona

Editorial Board
Paul S. Auerbach, MD, MS, FACEP
Professor of Surgery
Division of Emergency Medicine
Department of Surgery
Stanford University School of 
Medicine
Stanford, California

William J. Brady, MD, FACEP, 
FAAEM
Professor and Vice Chair of 
Emergency 
Medicine, Department of Emergency 
Medicine,
University of Virginia School of 
Medicine
Charlottesville, Virginia

Michael L. Coates, MD, MS
Professor and Chair
Department of Family and 
Community Medicine
Wake Forest University School 
of Medicine
Winston-Salem, North Carolina

Alasdair K.T. Conn, MD
Chief of Emergency Services
Massachusetts General Hospital
Boston, Massachusetts

Charles L. Emerman, MD
Chairman
Department of Emergency Medicine
MetroHealth Medical Center
Cleveland Clinic Foundation
Cleveland, Ohio

Chad Kessler, MD, MHPE
Deputy Chief of Staff, Durham VAMC
Chairman, VHA Emergency Medicine 
Field Advisory Committee
Clinical Associate Professor, 
Departments of Emergency Medicine 
and Internal Medicine
Duke University School of Medicine
Durham, North Carolina

Kurt Kleinschmidt, MD, FACEP, 
FACMT
Professor of Surgery/Emergency 
Medicine
Director, Section of Toxicology
The University of Texas 
Southwestern Medical Center and 
Parkland Hospital
Dallas, Texas

Frank LoVecchio, DO, FACEP
Vice-Chair for Research
Medical Director, Samaritan Regional 
Poison Control Center
Emergency Medicine Department
Maricopa Medical Center
Phoenix, Arizona

Larry B. Mellick, MD, MS, FAAP, 
FACEP
Professor, Department of Emergency 
 Medicine and Pediatrics
Georgia Health Sciences University
Augusta, Georgia

Paul E. Pepe, MD, MPH, FACEP, 
FCCM, MACP
Professor of Medicine, Surgery, 
Pediatrics, Public Health and Chair, 
Emergency Medicine
The University of Texas 
Southwestern Medical Center and 
Parkland Hospital
Dallas, Texas

Charles V. Pollack, MA, MD, FACEP
Chairman, Department of Emergency  
Medicine, Pennsylvania Hospital
Associate Professor of Emergency  
Medicine
University of Pennsylvania School of  
Medicine
Philadelphia, Pennsylvania

Robert Powers, MD, MPH
Professor of Medicine and 
Emergency 
Medicine
University of Virginia
School of Medicine
Charlottesville, Virginia

David J. Robinson, MD, MS, FACEP
Professor and Vice-Chairman 
Department of Emergency Medicine
University of Texas - Health Science 
Center at Houston
Houston, Texas

Barry H. Rumack, MD
Professor Emeritus of Pediatrics and 
Emergency Medicine
University of Colorado School of 
Medicine
Director Emeritus
Rocky Mountain Poison and Drug 
Center
Denver, Colorado

John A. Schriver, MD
Chief, Department of Emergency 
Services
Rochester General Hospital
Rochester, New York

David Sklar, MD, FACEP
Professor of Emergency Medicine
Associate Dean, Graduate Medical 
Education
University of New Mexico School of 
Medicine
Albuquerque, New Mexico

Charles E. Stewart, MD, FACEP
Professor of Emergency  Medicine, 
Director, Oklahoma Disaster Institute
University of Oklahoma, Tulsa

Gregory A. Volturo, MD, FACEP
Chairman, Department of Emergency 
 Medicine
Professor of Emergency Medicine 
and  Medicine
University of Massachusetts Medical 
School
Worcester, Massachusetts

Steven M. Winograd, MD, FACEP
St. Barnabas Hospital
Clinical Assistant Professor, 
Emergency Medicine
New York College of Osteopathic 
Medicine
Old Westbury, New York

Allan B. Wolfson, MD, FACEP, FACP
Program Director,
Affiliated Residency in Emergency 
Medicine
Professor of Emergency Medicine 
University of Pittsburgh
Pittsburgh, Pennsylvania

CME Question Reviewer

Roger Farel, MD
Retired
Newport Beach, CA

© 2013 AHC Media LLC. All rights 
reserved. 

Emergency Medicine Reports™ (ISSN 0746-2506) 
is published biweekly by AHC Media LLC, One Atlanta 
Plaza, 950 East Paces Ferry Road NE, Suite 2850, 
Atlanta, GA 30326. Telephone: (800) 688-2421 or (404) 
262-7436. 

Editorial Director: Lee Landenberger

Executive Editor: Shelly Morrow Mark

Managing Editor: Leslie Hamlin

GST Registration No.: R128870672

Periodicals Postage Paid at Atlanta, GA 30304 and at 
additional mailing offices. 

POSTMASTER: Send address 
changes to Emergency Medicine 
Reports, AHC Media LLC, PO Box 
550669, Atlanta, GA  30355

.Copyright © 2013 by AHC Media LLC, Atlanta, GA. All 
rights reserved. Reproduction, distribution, or translation 
without express written permission is strictly prohibited.

Back issues: $31. Missing issues will be fulfilled by 
customer service free of charge when contacted within 
one month of the missing issue’s date. 

Multiple copy prices: One to nine additional copies, $359 
each; 10 to 20 additional copies, $319 each. 

Subscriber Information

Customer Service: 1-800-688-2421

Customer Service E-Mail:  
customerservice@ahcmedia.com

 Editorial E-Mail:  
shelly.mark@ahcmedia.com

World Wide Web page:  
http://www.ahcmedia.com

Subscription Prices
1 year with 60 ACEP/65 AMA/39 AAFP  
Category 1/Prescribed credits: $544

1 year without credit: $399 
Add $17.95 for shipping & handling

Resident’s rate $199

Discounts are available for group 
 subscriptions, multiple copies, site-licenses 

or electronic distribution. For pricing 
information, call  

Tria Kreutzer at 404-262-5482.

All prices U.S. only.  
U.S. possessions and Canada, add $30  
plus applicable GST. Other international 

orders, add $30. 

Accreditation
AHC Media is accredited by the 
Accreditation Council for Continuing 
Medical Education to provide continuing 
medical education for physicians.

AHC Media designates this enduring 
material for a maximum of 65 AMA PRA 
Category 1 CreditsTM. Each issue has been 
designated for a maximum of 2.50 AMA 
PRA Category 1 Credits™. Physicians 
should claim only credit commensurate 
with the extent of their participation in the 
activity.

Approved by the American College of 
Emergency Physicians for a maximum of 
65.00 hour(s) of ACEP Category I credit.

This Enduring Material activity, Emergency 
Medicine Reports, has been reviewed 
and is acceptable for up to 39 Prescribed 
credit(s) by the American Academy of 
Family Physicians. AAFP accreditation 
begins January 1, 2013. Term of approval 
is for one year from this date with the 
option of yearly renewal. Each issue is 
approved for 1.50 Prescribed credits. 
Physicians should claim only the credit 
commensurate with the extent of their 
participation in the activity.

Please forward your comments on the 
quality of this activity to cmecomment@
aafp.org.

This is an educational publication 
designed to present scientific information 
and opinion to health professionals, 
to stimulate thought, and further 
investigation. It does not provide 
advice regarding medical  diagnosis or 
treatment for any individual case. It is not 
intended for use by the  layman. Opinions 
expressed are not  necessarily those of 
this publication. Mention of products or 
services does not constitute endorsement. 
Clinical, legal, tax, and other comments 
are offered for general guidance only; 
professional counsel should be sought for 
specific situations.

This CME activity is intended for 
emergency and family physicians. It is in 
effect for 24 months from the date of the 
publication.

© 2013 AHC Media LLC. All rights reserved.



Exclusive to our subscribers Rapid Access Management Guidelines

Diagnosis and 
Management of 

Respiratory Syncy-
tial Virus in the ED

RSV Evaluation: Children

RSV Evaluation: Adults

Child with suspected RSV 

infection

Clinical 

diagnosis
• Peak RSV season?

• Born term without serious complications

• Absence of cardiopulmonary or immune 

disease?

• Absence of signifi cant respiratory 

distress, apnea, hypoxia, signs of 

dehydration?

• Child < 2 months

Child > 28 days

• RSV PCR

• Consider urine culture if febrile

• Consider blood culture if < 60 

days

• Consider CXR

• Full sepsis workup if febrile

• RSV PCR

• Consider CXR

Improvement after 

supportive care initiated 

(e.g., suctioning, oxygen)?

Consider DC if:

• well hydrated

• no oxygen requirement

• good follow-up

• no respiratory distress

• no (risk of) apnea

Trial of bronchodilators 

(albuterol, racemic epinephrine)

Clinical improvement?

Continue bronchodilator 

therapy

Consider other therapy (e.g., 

nebulized 3% saline, ribavirin) 

after discussion with specialist

Signifi cant symptoms 

persist?

Admission to hospital if:

• dehydrated

• oxygen requirement

• poor follow-up

• respiratory distress

• (risk of) apnea

yes no

yes no

diagnosis of RSV

diagnosis of RSV

no

yes no

yes

Adult with suspected RSV infection

Clinical diagnosis • Peak RSV season?

• Absence of cardiopulmonary or immune 

disease?

• Absence of signifi cant respiratory distress 

or hypoxia?

• RSV PCR

•CXR

• Further lab work if suspicious 

for concomitant infection

Improvement after supportive 

care (e.g., oxygen, IV fl uids)

Consider DC if:

• < 65 years old

• no oxygen requirement

• well appearing

Trial of bronchodilators 

(albuterol, racemic epinephrine)

Improved symptoms?

Continue 

bronchodilator 

therapy

Consider additional therapies 

(e.g., ribavirin) after 

consultation with specialist

Signifi cant symptoms 

persist?
Admission to hospital and 

close monitoring

diagnosis of RSV

yes
no

yes
no

yes
no
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CDC Seasonal Variation of Antigen and 
Viral Positivity

CDC RSV Seasonal Duration by Region

Source: Centers for Disease Control and Prevention web site.

Source: Centers for Disease Control and Prevention

Summary of Treatment Options for RSV

Infants/Children Adults
Bronchodilators (albuterol, racemic 
epinephrine)
• Equivocal effectiveness
• May trial and continue if positive 
response

Bronchodilators (albuterol, racemic 
epinephrine)
• Equivocal effectiveness
• May trial and continue if positive 
response

Hypertonic (3%) Saline 
• Shortened inpatient length of stay
• No proven benefi t in ED patients

Hypertonic (3%) saline
• No data

Corticosteroids
• No more effective than placebo
• Not recommended

Corticosteroids
• No more effective than placebo
• Not recommended

Antiviral (ribavirin) 
• Trend of benefi t in small inpatient 
studies
• Not recommended in routine use 
• Consider in severe/high-risk cases

Antiviral (ribavirin)
• May be useful in stem cell 
transplant patients 
• Consider in other severe/ high-risk 
cases

Palivizumab
• Ineffective as a treatment
• Prophylactic use in specifi c at-risk 
patients

Palivizumab
• May be useful in stem cell 
transplant patients when combined 
with ribavirin 


