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 Abstract 

Vaccine-preventable diseases such as measles, mumps, rubella, and 
varicella continue to plague children and adults worldwide. Although 
public health programs have helped decrease the prevalence and 
sequelae of these diseases, outbreaks still occur. To limit the spread of 
these diseases, emergency clinicians must be able to readily identify 
the characteristic presentations of the rashes associated with measles, 
rubella, and varicella, as well as the common presenting features as-
sociated with mumps. Diagnostic laboratory studies are not usually 
necessary, as a complete history and physical examination usually 
lead to an accurate diagnosis. Treatment for these vaccine-preventable 
diseases usually consists of supportive care, but, in some cases, severe 
complications and death may occur. This issue provides a review of 
the clinical features, differential diagnoses, potential complications, 
and treatment options for measles, mumps, rubella, and varicella.
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Upon completion of this article, you should be able to:
1. Recognize the distinctive features of the rashes associated 

with measles, rubella, and varicella infection.
2. Describe common clinical features associated with mumps 

infection.
3. Identify persons at risk for severe sequelae from these viral 

diseases and recommend management options.
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2013, approximately 21.5 million children did not 
receive the first dose of the measles vaccine, and 
60% of these children were from 6 countries—In-
dia, Nigeria, Pakistan, Ethiopia, Indonesia, and 
the Democratic Republic of the Congo.1 Even in 
industrialized countries with national vaccination 
guidelines (eg, the United States), vaccination cov-
erage for measles, mumps, rubella, and varicella 
in school-aged children is not complete.2 Vaccine 
failures, waning immunity, vaccine rejection, and 
public fear have led to community outbreaks and 
clinical sequelae in those exposed and affected. 
This issue of Pediatric Emergency Medicine Practice 
will summarize these 4 formerly common child-
hood diseases that can be prevented with vaccina-
tion, but may still sporadically occur. This informa-
tion will enable emergency clinicians to effectively 
recognize children with these diseases to ensure 
appropriate treatment and decrease their spread. 

 Critical Appraisal Of The Literature 

A literature search was performed in PubMed, using 
the search terms measles, mumps, rubella, varicella, vac-
cine-preventable, and disease outbreaks. The Cochrane 
Database of Systematic Reviews was searched using 
the terms measles, mumps, rubella, varicella, and vita-
min A. The United States Centers for Disease Control 
and Prevention (CDC) and the WHO websites were 
searched for relevant materials, including recent 
epidemiological data. Most data about these diseases 
are from case series and epidemiological reports.

 Etiology And Pathophysiology  

The vaccine-preventable diseases discussed in this 
review—measles, mumps, rubella, and varicella—are all 
viral in etiology. See Table 1 for a summary of transmis-
sion routes, incubation periods, and isolation periods of 
these 4 diseases.

 Case Presentations 

A mother reports that her 3-month-old son is fussy and has 
had a runny nose and fever for the past 5 days. She also 
notes that the infant developed a red, raised rash initially 
on his face, which spread to his abdomen and extremities 
over the course of a day. The mother reports that her son 
is eating less and has been breathing rapidly. The boy was 
born full-term in the United States and has no past medical 
history. He has had 1 vaccination at his primary care physi-
cian, at 2 months of age. The family just returned from  
a trip to London a week ago, and there are no other sick 
contacts in the family. The infant’s vital signs are: heart 
rate, 175 beats/min; respiratory rate, 45 breaths/min; rectal 
temperature, 38.3oC (101oF); and oxygen saturation, 91% 
on room air. The physical examination findings demon-
strate bilateral conjunctival injection with no purulent 
drainage, rhinorrhea, and slightly dry lips and oral mucosa. 
The infant has a blanching maculopapular exanthem to his 
face, trunk, extremities, palms, and soles. Upon ausculta-
tion, he has rales at both lung bases. 
 A 6-month-old girl, who was born full-term, is 
brought into the ED by her mother. The mother states that 
her daughter has had a fever and a rash for 3 days; the 
rash began on the infant’s face as “water blisters." The 
mother also states that her daughter has not felt well for 
the last 2 days, has had decreased urine output, decreased 
activity, and has been irritable. According to the mother, 
the girl is up to date with recommended vaccinations for 
her age. There are no sick contacts in the family; how-
ever, the patient’s grandmother has a painful rash on her 
back. The infant’s vital signs are: heart rate, 170 beats/
min; respiratory rate, 25 breaths/min; rectal temperature, 
38.5oC (101.4oF); and oxygen saturation, 98% on room 
air. The physical examination is significant for vesicles on 
an erythematous base on the girl’s face, trunk, extremities, 
and back, as well as many excoriated and scabbed lesions. 
There are erythematous papules on the anterior buccal 
mucosa and the posterior pharynx. The infant’s mucous 
membranes are dry, her lungs are clear, and her skin is 
warm. The infant is crying and her mother is having dif-
ficulty consoling her. 
 What is the etiology for these patients’ fever and rash? 
What are the possible complications of their illnesses? Do 
these patients need any diagnostic testing or specialty 
consultation? Should these patients be isolated in the ED? 
What treatments are indicated? Should these patients be 
admitted? Should their contacts be isolated or treated?

 Introduction 

Vaccine-preventable diseases such as measles, 
mumps, rubella, and varicella continue to afflict 
children in the United States and abroad. The esti-
mate of global vaccine coverage is approximately 
84% for these 4 diseases. As of 2014, 29% of the 
World Health Organization (WHO) member states 
(57 countries) administer the measles vaccine. In 

Table 1. Transmission Route, Incubation 
Period, And Isolation Period Of Vaccine-
Preventable Diseases

Viral 
Disease

Transmission 
Routes

Incubation 
Period 
(average 
days)

Isolation Period

Measles Droplet, 

airborne

10-12 4 days after rash 

develops

Mumps Droplet 16-18 5 days after 

parotitis develops

Rubella Droplet 16-18 5-7 days after rash 

develops

Varicella Droplet, 

airborne, 

direct contact

14-16 1-2 days prior to 

rash until lesions 

are crusted
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 Epidemiology  

Measles
In the prevaccine era, measles caused 15,000 to 60,000 
cases of blindness and 2 million deaths per year.10 
Death was due to pneumonia and/or encephalitis. 
Young children aged < 5 years and adults aged > 20 
years are at risk for complications from measles. The 
measles vaccine effort began in 1963, and decreased 
the disease prevalence significantly.3 In 2000, measles 
was eradicated in the United States.11 It is estimated 
that almost 13 million lives have been saved by vac-
cination against measles.12 (See Figure 1.)
 Nonetheless, measles outbreaks continue to oc-
cur, even in the United States, from imported cases. 
Despite national vaccine policy guidelines, vaccine 
laws and legal exemptions vary from state to state.13 
This leaves many children susceptible to infec-
tion. Many countries have inadequate vaccination 
programs due to high costs and difficulties reaching 
broad implementation. In addition, vaccine myths 
(such as the nonexistent "relationship" to autism) 
have dissuaded some parents from vaccinating. 
There are also a number of other myths relating to 
other ingredients in vaccines that have been proven 
to be safe but create fear among the misinformed. 
Parental refusal results in less-than-ideal vaccine 

Measles
Measles, also known as rubeola, is caused by a para-
myxovirus, Measles virus. It is one of the most infec-
tious human diseases, and more than 90% of suscep-
tible contacts will contract it when exposed. The virus 
infects an individual by respiratory droplet or aerosol 
spread; it remains infectious on surfaces and in the air 
up to 2 hours after exposure. The virus is transmit-
ted via respiratory alveoli and replicates in lymphoid 
organs and tissues to cause systemic infections. The 
strong immune response initiated after measles 
infection results in lifelong immunity. Importantly, a 
profound immune suppression occurs for weeks to 
months after infection and is the cause for measles-
associated mortality due to bacterial superinfection.3,4

Mumps
Mumps is also caused by a paramyxovirus, Mumps vi-
rus, but it is much less infectious than measles. The rate 
of transmission from an infected source is 30%. The 
disease is spread via respiratory droplet and/or con-
tact with salivary secretions, including surface trans-
mission of droplets. The mumps virus initially invades 
the respiratory tract, then penetrates the glandular 
organs (such as the parotid salivary glands, pancreas, 
and genital organs) as well as the central nervous sys-
tem.4,5 Infection with the mumps virus usually results 
in lifelong immunity, but reinfection does occur rarely. 

Rubella
Rubella, also known as the 3-day measles or German 
measles, is caused by a togavirus, Rubella virus. The 
infection is spread via respiratory droplet. After 
infection of the cells of the respiratory tract, the virus 
invades lymphoid tissue, which leads to systemic 
spread. During gestation, a fetus is at risk from ru-
bella infection through placental viral transfer from 
the mother, which may result in the disruption of 
fetal cell growth and organogenesis. Reinfection by 
the rubella virus may occur, but is usually subclini-
cal and only diagnosed by serologic evidence.6,7

Varicella
Varicella, also known as chickenpox, is caused by 
one of the herpesviruses, Human herpesvirus 3. The 
disease is spread via respiratory droplet, aerosoliza-
tion of viral particles, and direct contact with viral 
particles in skin lesions. Varicella enters an individ-
ual through the respiratory tract or conjunctiva. The 
virus spreads from skin to liver, spleen, and sensory 
ganglia. The virus can remain dormant in the sen-
sory ganglia and reactivate at a later time. Primary 
infection with varicella leads to lifelong immunity. 
Latent reactivation can cause recurrent disease 
(herpes zoster, or shingles). Risk factors for recurrent 
disease include advanced age, immunosuppression, 
intrauterine exposure to varicella, and having had 
varicella infection before 18 months of age.8,9 

Figure 1. Estimated Number Of Deaths 
Prevented By The Measles Vaccine, 2000-2013

Centers for Disease Control and Prevention.

Available at: https://www.cdc.gov/mmwr/preview/mmwrhtml/

mm6345a5.htm

To view a full-color version of this figure and other figures in this issue, 

scan the QR code below with a smartphone or tablet or go to:  

https://www.ebmedicine.net/VaccinePreventableDiseases_Figures

https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6345a5.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6345a5.htm
https://www.ebmedicine.net/VaccinePreventableDiseases_Figures
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Rubella
Rubella results in mild illness in children and adults; 
however, it can be devastating for a developing 
fetus. In the prevaccine era, complications from 
rubella occurred, rarely, from encephalitis, neonatal 
death, spontaneous abortions, and congenital rubella 
syndrome (CRS). In the 1940s, CRS was described 
in infants exposed to rubella in utero, usually before 
20 weeks' gestation. CRS can result in miscarriage, 
stillbirth, and congenital anomalies such as cataracts, 
heart defects, and developmental delay. Rubella oc-
curs worldwide, except in the United States, where no 
endemic transmission occurs because of widespread 
vaccination. A few cases of rubella and CRS continue 
to occur in the United States due to importation from 
international travel and visitors.23 The last known 
case of CRS in the United Sates was in 2009.23  
 According to WHO statistics, worldwide, 
100,000 children are born with CRS each year.6 
Regions of the highest prevalence of CRS are in 
Southeast Asia and Africa, where rubella vaccination 
is incomplete. Vaccination policies in many countries 
target only women and children, leaving the young 
male population unimmunized, which then serves 
as a reservoir for disease. In 2013, large rubella 
outbreaks occurred in Japan (8500 cases) and Poland 
(26,000 cases), with the majority of cases occurring 
in susceptible adult males. This has led to approxi-
mately 10 cases of CRS in these countries, though 
this may be an underestimation, since active surveil-
lance in Poland is not in effect.24,25

Varicella
Prior to the development of the vaccine, varicella 
was one of the most ubiquitous childhood diseases. 
The prevalence of varicella in the United States was 
so widespread that it was similar to the birth cohort 
(about 4 million cases per year), translating into 
almost every child contracting the disease in his or 
her lifetime. This prevalence led to tens of thousands 
of hospitalizations and several hundred deaths per 
year from infectious sequelae. Prior to routine vac-
cination, almost all adults over the age of 40 years 
had antibodies to varicella. In 1995, the initial vaccina-
tion program began in the United States. In 2006, a 
second dose of the vaccine was added to the schedule 
to improve waning immunity and prevent school 
outbreaks. The current vaccination schedule has 
resulted in > 90% reduction in cases (< 10 cases per 
100,000 population), hospitalizations, and deaths.26,27 
No studies have shown an increase in breakthrough 
varicella over time after 2 doses of varicella vaccine. 
 Varicella continues to occur worldwide. In the 
European Union, incidence rates vary from 150 to 
1300 cases per 100,000 population.28 Vaccination pro-
grams are slow to be adopted in most countries due 
to cost and storage/refrigeration difficulties.

coverage among school-aged children. 
 Additionally, some groups of migratory popu-
lations do not get proper healthcare, and, thus, do 
not get vaccinated. These various factors result in 
about 50 to 100 imported cases of measles per year 
in the United States.14,15 In 2011, the United States 
reported 2000 measles cases in 17 outbreaks that 
were largely imported as a result of travel to areas 
of European outbreaks.16 The highest yearly total of 
measles cases in the postvaccine era in the United 
States was reported from January to May 2014. Out-
breaks in 18 states, including Ohio, California, and 
New York accounted for 288 cases. Sixty-nine per-
cent of these cases were in unvaccinated individu-
als and 49% of the imported cases (22 of 45) were 
from the Philippines.17 In the early part of 2015, 
111 cases of measles were reported in 7 states in the 
United States, as well as Mexico and Canada, from 
an exposure in a Disney park in California. Many of 
these measles cases were in children who were not 
vaccinated either due to religious or philosophical 
objections, or in children who were too young to 
receive the vaccine.18 
 Globally, 20 million children contract measles 
every year. Measles caused 145,700 deaths in 2013, 
mostly in children aged < 5 years and those who 
lived in Africa and India.10 A global partnership be-
tween the WHO, the CDC, the American Red Cross, 
the United Nations, and the United Nations Chil-
dren's Fund was initiated in 2001 to achieve global 
elimination of measles and rubella by 2020. Other 
goals of this partnership are to achieve increased 
vaccine coverage to 85% and to reduce deaths from 
measles by 78%.19

Mumps
Prior to the mumps vaccination program, which be-
gan in 1967 after the mumps vaccine was licensed, 
approximately 186,000 people were infected with 
mumps each year in the United States. Complica-
tions were rare, but could result in permanent 
deafness and death due to encephalitis. After the 
vaccination program, cases in the United States 
decreased by 99%. The mumps vaccine is only 88% 
effective after 2 doses, which can lead to outbreaks 
in crowded environments such as college dor-
mitories and close-contact sporting events. Four 
college campus outbreaks occurred in the United 
States in 2014, resulting in infection of almost 1000 
people.20 A mumps outbreak affected the National 
Hockey League in the fall of 2014, causing player 
quarantines and game cancellations.21 Mumps is 
still endemic throughout the world, including in 
developed nations that vaccinate. A 2013 case series 
of complicated mumps in previously vaccinated 
young adults in the southwest of France reported 
that affected patients suffered from meningitis, 
orchitis, and hearing impairment.22  
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Acute encephalitis occurs in 1 out of every 1000 
cases and may result in permanent neurologic dam-
age. In 5 to 10 cases per million, the uniformly fatal 
degenerative neurologic disease, subacute sclerosing 
panencephalitis, can occur 7 to 10 years after measles 
infection.32,33 

Mumps
Classically, mumps presents as parotitis, either 
unilateral or bilateral, with tenderness and swell-
ing at the angle of the jaw. (See Figure 3.) Preceding 
glandular swelling is a prodrome of nonspecific 
symptoms such as malaise, headache, and low-grade 
fever. Notably, one-third of mumps cases are asymp-
tomatic.34 Children with mumps are contagious for a 
5-day period after the onset of parotitis.35 
 Complications associated with mumps include 
aseptic meningitis, epididymo-orchitis and oopho-
ritis in postpubertal patients, sensorineural hearing 
loss, myocarditis, arthritis, arthralgia, and nephritis. 
Orchitis can occur in conjunction with parotitis or 
alone. Sterility is rare, but subfertility may occur in 
13% of patients with mumps-associated orchitis. In 
males, abnormalities of spermatogenesis can occur 
in 50% of patients up to 3 months after recovery 
and testicular atrophy can occur in 30% to 50% of 
affected testicles.36 

Rubella
Rubella can present without any symptoms at all or 
with a mild, nonspecific prodrome of fever, malaise, 

 Presenting Clinical Features 

Measles
Measles typically begins with a high fever and the 
3 Cs: cough, coryza (rhinitis), and conjunctivitis. An 
enanthem of punctate white papules on the buccal 
mucosa behind the first and second molars, called 
Koplik spots, appears prior to the start of the rash. 
The exanthem begins days after the prodrome in a 
cephalocaudal fashion, with the head first, then the 
trunk, and then the extremities. (See Figure 2.) The 
infectivity of disease occurs from 4 days prior to the 
onset of the rash to the fourth day of the rash.29,30 
 Complications associated with measles include 
immune suppression due to loss of delayed-type hy-
persensitivity activation, which leads to secondary 
bacterial infections such as otitis media and pneu-
monia.4,30,31 Mortality is typically due to pneumonia 
and encephalitis. Otitis media is the most common 
complication, occurring in 1 out of every 10 children 
infected with measles. Blindness due to corneal in-
fection, perforation, and scarring is another common 
complication in those with vitamin A deficiency. 

Figure 2. Measles Rash 
 

Centers for Disease Control and Prevention/NIP/Barbara Rice.

Available at: http://phil.cdc.gov/phil/details.asp?pid=132

Figure 3. Swollen Area Under The Jaw And In 
The Cheeks Of A Child With Mumps 

Centers for Disease Control and Prevention.

Available at: http://phil.cdc.gov/phil/details.asp?pid=130

http://phil.cdc.gov/phil/details.asp?pid=132
http://phil.cdc.gov/phil/details.asp?pid=130
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acute cerebellar ataxia, seizures, meningitis, enceph-
alitis, acute disseminated encephalomyelitis, and 
bacterial superinfection.40,41 A surveillance study 
from Europe found a low rate of complications, 
8.5 per 100,000 cases. Of 119 patients with severe 
complications, neurologic complications occurred in 
61% (mostly older children), followed by bacterial 
skin superinfections in 26%, with infectious compli-
cations more commonly seen in children aged < 4 
years.40 Neonates who develop infection within the 
first 2 weeks of delivery are at highest risk for com-
plications and death. Complications usually occur 
within the first week of exanthem. 

 Differential Diagnosis 

Measles, rubella, and varicella can present with a rash 
and fever. There is some variability to the timing of 
each sign and symptom. Each exanthem has classic 
clinical features, but some similarities may exist. Vari-
cella typically presents as a vesicular exanthem, but it 
can be macular as well as pustular, depending on the 
stage of the crop of lesions. Measles, rubella, and vari-

anorexia, conjunctivitis, coryza, lymphadenopathy 
(classically, posterior chain-suboccipital and postau-
ricular), and pharyngitis. A maculopapular rash of 
rose-pink coalescing macules appears for a median 
of 3 days.
 Complications associated with rubella infec-
tion are few, but may include arthralgia and frank 
arthritis. Rubella is the leading cause of preventable 
congenital defects. Rubella infection during the first 
trimester can lead to miscarriage, stillbirth, and 
low birth weight.37 Approximately 85% of fetuses 
exposed to the rubella virus in the first trimester 
will develop some type of birth defect. CRS presents 
with dermal erythropoiesis skin lesions (so-called 
”blueberry muffin“ skin lesions), developmental dis-
abilities, heart defects, cataracts, and deafness. (See 
Figure 4.) Encephalitis and Guillain-Barré syndrome, 
as well as thrombocytopenic thrombotic purpura 
and hemolytic anemia, are rare complications.7 

Varicella
Varicella begins as erythematous macules on the head 
that spread to the trunk and extremities in a centrip-
etal fashion. These macules then progress to papules, 
and then to clear vesicles and pustules on top of this 
erythematous base (described as “dew drop on rose 
petal” lesions). (See Figure 5.) The exanthem consists 
of approximately 200 to 500 lesions in 2 to 4 succes-
sive crops. Fever can last for 2 to 4 days and precede 
or follow the rash.38 Varicella in a previously vaccinat-
ed patient, known as “breakthrough disease,“ usually 
presents with reduced fever (afebrile or lower degree 
of fever) and fewer lesions. The clinical presentation 
can range from mild exanthem to disseminated infec-
tion affecting multiple organ systems.39 Patients with 
varicella remain infectious until all the lesions are 
crusted (about 4-5 days). 
 Complications of varicella infection include 

Figure 4. Infant With Congenital Rubella 
Syndrome

Centers for Disease Control and Prevention/Dr. Andre J. Lebrun.

Available at: http://phil.cdc.gov/phil/details.asp?pid=713

Figure 5. Varicella Exanthem

Centers for Disease Control and Prevention.

Available at: http://phil.cdc.gov/phil/details.asp?pid=6121

http://phil.cdc.gov/phil/details.asp?pid=713
http://phil.cdc.gov/phil/details.asp?pid=6121
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cella exanthems are not petechial or purpuric, which 
can differentiate them from other life-threatening 
etiologies, such as meningococcemia. Fever may pre-
cede or follow the onset of the rash. In measles and 
rubella, fever typically precedes the onset of a macu-
lopapular rash. Table 2 (page 8) lists potential etiolo-
gies in the differential diagnosis for these diseases. 
 Parotitis is usually associated with mumps, but 
may be caused by other viruses (eg, Epstein-Barr, 
parainfluenza, influenza A, coxsackieviruses, human 
immunodeficiency virus, human herpesvirus 6, and 
adeno-associated viruses), bacteria (eg, Staphylococ-
cus, Streptococcus, and anaerobic and gram-negative 
pathogens), fungal and mycobacterial etiologies, 
drugs (eg, iodides and phenothiazines), malnutri-
tion, air insufflation, cysts, and stones.42 

 Prehospital Care  

Emergency medical services may be utilized to 
transport an infant or child with a fever and rash to 
a medical facility. Assessment of the airway, breath-
ing, and circulation, as well as vital signs, is of utmost 
importance in the initial evaluation of the patient. 
Patients with rapidly progressive bacterial infections, 
such as bacteremia or pneumonia, or those with 
evidence of dehydration or overwhelming sepsis may 
deteriorate quickly and require intravenous therapy 
and/or ventilatory support. Most children with 
simple viral or inflammatory diseases will not need 
such interventions. Prehospital providers should pro-
tect themselves from patients with fever and rash by 
wearing masks and gloves until a definitive diagnosis 
is made. Decontamination of ambulance of surfaces 
should be completed after transport. 

 Emergency Department Evaluation 

History
Taking a complete history of the patient's signs and 
symptoms can aid the diagnosis of vaccine-preventable 
diseases. The following questions should be asked:
• When did the fever start in relation to the rash?
• How did the rash spread? Did it start on the face 

and move caudally or appear on the extremities? 
• What did the initial rash look like? This is impor-

tant, since excoriation can lead to changes in ap-
pearance, and some rashes will evolve with time.

• Did the rash occur in crops, as in varicella?
• Is the rash pruritic or tender?
• Are any prodromal symptoms present (eg, vomit-

ing, diarrhea, cough, coryza, or conjunctivitis)?
• Are any respiratory symptoms present? Measles 

and varicella can lead to pneumonia. 
• Is the patient's mental status altered? Is the patient 

irritable, lethargic, or confused? This can suggest 
meningitis or encephalitis, or poor perfusion and 
overwhelming sepsis. 

• Are there any sick contacts at home, school, or 
daycare? 

• Have the patient or the patient's contacts traveled 
recently, either within the United States or abroad, 
including industrialized nations? 

• Is the patient up to date on vaccinations? Being 
fully vaccinated does not preclude susceptibility to 
infection.  

• Are there any comorbid conditions? These may in-
clude prematurity, history of respiratory or cardiac 
issues, recent or chronic steroid use, or acquired or 
congenital immunodeficiencies. 

• Is the patient pregnant? Fetal complications such 
as congenital malformation syndromes, miscar-
riage, and fetal demise as well as respiratory 
complications in pregnant women can occur when 
a patient is infected with rubella or varicella. 

Physical Examination
General Examination
Vital signs should be obtained as part of the physi-
cal examination. The physical examination should 
include a thorough examination for any mucosal in-
volvement such as vesicles, Koplik spots, or exudate 
on the palate, tongue, or posterior pharynx. The oral 
mucous membranes should be noted as moist or dry. 
The conjunctiva should be examined for erythema or 
discharge. Tympanic membranes can have decreased 
mobility and erythema in the case of otitis media. 
The face and neck should be examined to assess for 
parotid swelling and cervical lymphadenopathy. 
The neck should be examined for stiffness and range 
of motion to assess for meningeal signs. The skin 
should be evaluated for lesions, which should be 
noted as vesicular, macular or papular, and blanch-
able or not. The distribution of the skin rash should 
be noted, whether any sparing occurs (palms, soles, 
genitalia, etc), and whether different stages of le-
sions exist. Capillary refill and distal pulses should 
be documented. Dehydration is a common compli-
cation of illness in young children and may present 
with tachycardia. Hypotension can be a late sign 
of hypovolemia in pediatric patients. Lung fields 
should be auscultated to listen for rales associated 
with clinical pneumonia. In mumps-associated 
oophoritis, the abdominal examination can be abnor-
mal, with localized pain in the lower quadrants and 
pelvic area. Genital examination should include 
testicular examination to exclude orchitis.

Presentations Associated With Vaccine-Preventable 
Diseases
A patient with measles will appear ill and be highly 
febrile, with coryza, conjunctivitis, and a maculo-
papular rash that began on the face and neck that 
spread downward and outward. Patients with 
mumps may have mild respiratory symptoms or no-
table enlargement of their salivary glands. Patients 
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Table 2. Differential Diagnosis Of Fever And Rash

Life-threatening Causes Clinical Presentation

Meningococcemia • Petechial purpuric rash on 

trunk, extremities, and mucous 

membranes, sparing the palms and 

soles

• Ill-appearing

Staphylococcal /

streptococcal toxic shock 

syndrome

• Diffuse erythematous rash 

resembling sunburn

• Associated hypotension and 

multiple organ system failures

Bacterial endocarditis • Petechiae, usually on extremities 

and mucous membranes

• Splinter hemorrhages

• New or changed heart murmur

Rocky Mountain spotted 

fever

• Macules progressing to petechiae 

on wrists, ankles, palms, and soles 

that spread centrally to trunk, 

extremities, and face

• Thrombocytopenia

• Leukopenia

• Elevated transaminitis

• Myalgia

• Headache

Toxic epidermal necrolysis 

(TEN)/Stevens-Johnson 

syndrome (SJS)

• Widespread skin denudement; total 

body surface area: TEN > 30%; 

SJS < 10%

• Mucous membranes involvement in 

90% of cases

• Fever

Infectious Causes Clinical Presentation

Scarlet fever 

(group A 

Streptococcus)

• "Sandpaper" rash to the trunk, face, and extremities

• Perioral pallor

• Desquamation

• Pharyngeal erythema

Primary herpes • Painful vesicular rash on erythematous base to single 

anatomical area

• Fever, malaise 

Fifth disease 

(Human parvovirus)

• "Slapped-cheek" appearance to face

• Lacy, reticular rash

Roseola • Diffuse maculopapular rash, sparing face, after 

resolution of fever

Epstein-Barr • Maculopapular eruption to trunk and upper extremities, 

then to face

• Fever

• Enlarged lymph nodes

• Pharyngitis

Enteroviruses, 

echoviruses, 

coxsackieviruses

• Maculopapular eruption to trunk, face, and extremities

• Sometimes vesicles surrounded by red halo on hands 

or feet

• Oral ulcers

• Fever

• Conjunctivitis

Smallpox • Maculopapular rash in mouth and on face and 

extremities that becomes opaque, filled blisters with a 

dimple in center, all in the same stage

• Fever, malaise, myalgia

Lyme • Erythematous macule at the site of tick bite that 

expands with central clearing

• Fever, malaise

Chikungunya • Morbilliform eruption on trunk and extremities; less 

commonly on face

• Associated fever and disabling arthritis

Secondary syphilis • Brownish-red maculopapular rash on head, neck, 

palms, and soles 2 weeks after primary chancre

Scabies • Pruritic papules in intertriginous areas, genitalia, 

chest, and abdomen

• Associated gray lines of the burrowing insect

Impetigo • Erythematous papules that evolve into vesicles that 

rupture, leaving a honey-colored crusted exudate over 

erosion; usually on face and extremities

Typhoid fever • Rose spots (small, blanching pink papules on anterior 

trunk, proximal extremities, back) occurring in groups 

of 5-20, lasting 3-4 days 

• Associated fever, abdominal pain, headache, malaise

Ehrlichiosis • Maculopapular or petechial rash to body, but may 

spread to palms and soles, sparing face; nonpruritic 

• Erythroderma may be present with desquamation 

• Associated fever, headache, malaise, conjunctivitis, 

vomiting, diarrhea

Dengue • Maculopapular or morbilliform rash to face, thorax, and 

flexor surfaces; spares palms and soles 

• Rash may coalesce to form islands of skin sparing

• Facial flushing may be present prior to rash

• Petechial eruption may signify hemorrhagic 

complications

• Associated fever, headache, retro-orbital pain, 

myalgia, nausea, and vomiting

Inflammatory Causes Clinical Presentation

Kawasaki • Macular, morbilliform, or targetoid 

rash on trunk and extremities, 

associated with erythema of 

palms and soles

• Periungual desquamation

• Fissured lips

• Strawberry tongue

• Conjunctival injection

Rheumatic fever • Erythema marginatum (transient 

macular lesions with central 

clearing) on extensor area of 

proximal extremities and trunk

Serum sickness • Polymorphous (urticaria, 

scarlatiniform or morbilliform) rash 

on abdomen, then to extremities; 

not on mucous membranes

• Associated arthralgia, edema

Erythema multiforme • Target-shaped erythematous 

macules with dark purpuric 

centers or pale center on 

extremities, face, trunk; symmetric; 

mucous membrane involvement

Langerhans cell 

histiocytosis 

• Reddish-brown papules

• Nodules under skin

• Pinkish scaly, crusted papules or 

ulcers that may occur anywhere on 

body (including the groin and scalp) 

• Mucous membranes may be 

involved as well as the bone, 

spleen, lungs, liver, and central 

nervous system
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 Once a patient has been diagnosed with measles, 
mumps, rubella, or varicella, the patient and fam-
ily contacts should be isolated immediately. Each of 
these diseases represents a public health threat, es-
pecially to high-risk populations who may be in the 
emergency department. The infection control team 
and the local Department of Health can be resources 
for containing the spread of these diseases and can 
recommend treatment options.

 Treatment  

General Treatment
For measles, mumps, and rubella, treatment is mainly 
supportive: hydration, nutrition, and oxygen, if neces-
sary. There is no role for antivirals in the treatment of 
these diseases. Antibiotics should be prescribed for 
identified presumed bacterial complications of each 
viral infection, such as otitis media and pneumonia. 
However, antibiotics should not be prescribed to 
prevent these secondary infections. Analgesia and 
antipyretics should be used to relieve pain and fever. 
Typically, acetaminophen and ibuprofen are used to 
relieve pain and fever associated with these viruses. 
Stronger analgesics (such as opioids) may be neces-
sary for moderate to severe pain, but they can cause 
sedation and respiratory depression in high doses. 
Respiratory complications are common and are a ma-
jor cause of morbidity and mortality. If tachypnea or 
hypoxia is present, oxygen should be administered. 
Another common complication with any pediatric 
disease process is dehydration. Oral, nasogastric, 
or intravenous hydration should be instituted, as 
indicated, in patients with a history of poor feeding, 
diarrhea, vomiting, or decreased urination or physical 
signs of dry mucous membranes, delayed capillary 
refill, or concentrated urine. 

Disease-Specific Treatment
Measles
Measles infection decreases serum levels of retinol or 
vitamin A, presumably by immunological suppres-
sion, increased urinary and gastrointestinal losses, 
and epithelial damage during illness.46 Studies have 
shown that vitamin A supplementation can decrease 
morbidity and mortality associated with measles.47 
The WHO recommends high-dose vitamin A supple-
mentation given daily for 2 consecutive doses.48 

Postexposure prophylaxis with immunoglobulin 
is indicated within 10 days of exposure to measles 
in certain high-risk patient populations, such as 
patients aged < 1 year, pregnant patients, or immu-
nocompromised patients.49

Mumps
Parotitis and orchitis can be painful, and analge-
sia may be indicated. Steroids should be avoided 
in mumps orchitis because steroids may decrease 

with rubella have a mild prodrome with an erythem-
atous maculopapular rash that starts on the face and 
spreads in a generalized manner, with enlargement 
of the posterior auricular or suboccipital lymph 
nodes. A patient with varicella will present with fe-
ver and malaise and a generalized pruritic vesicular 
eruption in varying stages of development.

 Diagnostic Studies 

The diagnosis of measles, mumps, rubella, and vari-
cella should be made clinically. When the diagnosis 
is in doubt or confirmation is needed for epidemio-
logic purposes, the diagnosis can be confirmed with 
laboratory studies. Diagnostic tests are the same 
for measles, mumps, rubella, and varicella. Viruses 
can be isolated from saliva, urine, cerebrospinal 
fluid, and, in the case of mumps, seminal fluid. Viral 
cultures can be used for confirmation, but these are 
time-consuming and expensive. Most specimens 
are tested using polymerase chain reaction, which 
allows for rapid, sensitive, and specific confirmation. 
A limited window of opportunity may exist for viral 
identification; detection may be more opportune 
during the first week of illness.22 Elevated serum 
viral-specific immunoglobulin M (IgM) levels or 
a 4-fold rise in titers between acute and convales-
cent blood specimens for levels of immunoglobulin 
are found in acute illness.43 Serum IgM titer inter-
pretation is often difficult in a vaccinated patient. 
Vaccinated patients may also have elevated immu-
noglobulin levels that may not allow for discrimina-
tion of primary infection versus reinfection versus 
reactivation.44 This discernment is necessary only for 
epidemiological purposes or for treatment of ex-
posed household contacts who are at risk. A Tzanck 
smear is a reliable, easy, and inexpensive technique 
that can be performed on fluid from a vesicular rash, 
such as in varicella; however, this method cannot 
distinguish between varicella and herpesvirus.45 
Routine serum blood work is sometimes not con-
clusive in the workup of these viruses. An elevated 
white blood cell count may be seen with viremia as 
well as secondary bacterial infection. Conversely, a 
low white blood cell count may represent viral sup-
pression or overwhelming sepsis. Serum chemistries 
may be abnormal in patients with dehydration.

Reporting Diagnosed Cases
Measles, mumps, rubella, and varicella are all 
notifiable diseases and are reportable. Emergency 
clinicians who require guidance can call their local 
Department of Health for advice on confirmatory 
testing. Confirmation is essential for all suspected 
cases, sporadic and epidemic. Laboratories should 
report positive results to local Departments of 
Health, who will forward this information to the 
CDC for surveillance and outbreak control.
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Clinical Pathway For Managing Pediatric Patients Presenting  
With Signs Of Measles, Rubella, And Varicella

Rash with or without prodrome 

(fever and/or cough, coryza, 

conjunctivitis) and suspicion of a 

vaccine-preventable disease

Vesicular exanthem; 

centripetal spread

Maculopapular exanthem; 

cephalocaudal spread

Measles

• Isolate the patient

• Notify (via telephone or website) 

the local DOH and hospital infection 

control for suspected and confirmed 

cases

• Administer supportive treatment

• Administer vitamin A 

• Administer immunoglobulin within 10 

days for high-risk patients

(Class II)

Rubella

• Isolate the patient

• Notify (via telephone or website) 

the local DOH and hospital infection 

control for suspected and confirmed 

cases

• Administer supportive treatment

• Counsel, if pregnant

(Class II)

Varicella

• Isolate the patient

• Notify (via telephone or website) 

the local DOH and hospital infection 

control for suspected and confirmed 

cases

• Administer supportive treatment

• For high-risk patients, administer 

acyclovir

• For high-risk patients, administer 

immunoglobulin within 96 hours to 

10 days 

(Class II)

This clinical pathway is intended to supplement, rather than substitute for, professional judgment and may be changed depending upon a patient’s individual 
needs. Failure to comply with this pathway does not represent a breach of the standard of care. 
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Class I
• Always acceptable, safe
• Definitely useful
• Proven in both efficacy and effectiveness

Level of Evidence:
• One or more large prospective studies 

are present (with rare exceptions)
• High-quality meta-analyses
• Study results consistently positive and 

compelling

Class II
• Safe, acceptable
• Probably useful

Level of Evidence:
• Generally higher levels of evidence
• Nonrandomized or retrospective studies: 

historic, cohort, or case control studies
• Less robust randomized controlled trials
• Results consistently positive

Class III
• May be acceptable
• Possibly useful
• Considered optional or alternative treat-

ments

Level of Evidence:
• Generally lower or intermediate levels of 

evidence
• Case series, animal studies,  

consensus panels
• Occasionally positive results 

Indeterminate
• Continuing area of research
• No recommendations until further 

research

Level of Evidence:
• Evidence not available
• Higher studies in progress
• Results inconsistent, contradictory
• Results not compelling

 Class Of Evidence Definitions
Each action in the clinical pathways section of Pediatric Emergency Medicine Practice receives a score based on the following definitions. 

Abbreviation: DOH, Department of Health.
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associated with its administration, such as fever 6 to 
12 days after vaccination, rash, joint symptoms, or 
transient mild allergic reactions.55 The 2011 Insti-
tute of Medicine Consensus report found evidence 
to support a causal relationship between the MMR 
vaccine and inclusion body encephalitis in immuno-
compromised children, anaphylaxis in allergic pa-
tients (1 per 1 million doses), and febrile seizures.56 
There have been some reports of thrombocytopenic 
purpura after vaccination.57 The MMRV vaccine 
has a higher risk of fever and febrile seizure during 
the 5 to 12 days after the first dose compared to the 
combination of the MMR and varicella vaccine.58 
 Thimerosal is a mercury-containing preservative 
that was used in vaccines since the 1930s. Although 
there is no evidence of harm at the low doses present 
in vaccines (except mild local reactions such as red-
ness), its use was eliminated in 2001.59

 For the varicella vaccine, the adverse event rate 
following immunization is 53 per 100,000 doses. The 
most commonly reported adverse events are rash, 
fever, and redness at the injection site. The rash as-
sociated with vaccination is contagious and isola-
tion precautions should be followed until all lesions 
are crusted or no new lesions have occurred for 24 
hours. Rarely, pneumonia, hepatitis, severe rash, 
or meningitis may occur. The Institute of Medicine 
committee found a causal relationship between the 
varicella vaccine and disseminated infection result-
ing in pneumonia, meningitis, and hepatitis in indi-
viduals with immunodeficiencies, as well as varicel-
la vaccine strain viral reactivation and disseminated 
infection without other organ involvement.60,61 
There is moderate association of the varicella vaccine 
and thrombocytopenic purpura (< 1% incidence) in 
children aged 11 to 17 years.57 

 Special Circumstances  

Patients At High Risk For Severe Disease
Special consideration should be given to patients 
who are at risk for severe disease. Infants aged < 1 
year, immunocompromised patients, and pregnant 
women can have greater morbidity and mortality 
when infected with any of these viruses. Varicella 
infection may also result in severe disease in adults 
aged > 20 years. While 5% of varicella cases occur in 
adults, adult infections (especially in patients who 
develop pneumonia) account for 35% of the mortal-
ity from this disease.62 Atopic diseases may predis-
pose patients to severe manifestations of varicella, 
especially bacterial superinfection.62 
 Pregnant women may develop severe disease 
manifestations from infection with these viruses, 
such as pneumonia, hepatitis, and sepsis. Prenatal 
complications such as spontaneous abortions, pre-
term labor, and intrauterine death can occur. Fetal 
complications such as low birth weight and congeni-

testosterone concentrations, worsening testicular 
atrophy.22 There is evidence that Interferon-alfa-2b 
treatment may help with symptoms and sequelae of 
orchitis.22,50 There is no role for postexposure pro-
phylaxis with immunoglobulin for mumps, though 
a third dose of measles-mumps-rubella (MMR) 
vaccine may have benefits in reducing outbreaks in 
vulnerable populations.51 However, intravenous im-
munoglobulin is indicated for certain autoimmune 
complications such as Guillain-Barré syndrome, 
idiopathic thrombocytopenic purpura, and postin-
fectious encephalitis. 

Rubella
Rubella treatment is supportive. There is no role for 
postexposure prophylaxis to prevent rubella, even 
when a patient is exposed during pregnancy.

Varicella
Patients at high risk for complications associated 
with varicella include unvaccinated household con-
tacts, pregnant patients or contacts, patients aged  
> 12 years, patients on aspirin or steroids, or patients 
with pulmonary or skin disorders. These patients 
can be treated with the antiviral drug acyclovir 
within 24 hours. Famciclovir and valacyclovir are 
licensed for treatment of varicella in adults only. 
Varicella immunoglobulin can be given to pregnant 
patients without evidence of immunity, immuno-
compromised patients without evidence of immu-
nity, or newborns and premature infants of mothers 
with signs and symptoms of varicella around the 
time of delivery within 96 hours or up to 10 days 
after exposure.52,53 

Adverse Events Associated With Vaccination
The best strategy to prevent infections from occur-
ring is through vaccination.54 (See Table 3.) Vacci-
nations have great benefit to individuals as well as 
communities at large. Emergency clinicians should 
be aware of potential adverse effects from vaccines 
and should make patients aware of both the benefits 
and risks to avoid public distrust and refusal to vac-
cinate. The efficacy of the MMR vaccine is 97% after 
2 doses, and evidence suggests that the measles, 
mumps, rubella, and varicella (MMRV) vaccine, a 
live attenuated vaccine, has equal efficacy. 
 The MMR vaccine has common adverse events 

Table 3. Recommended Vaccination 
Schedule For Measles, Mumps, Rubella, And 
Varicella

Vaccine Recommended Age

Measles, mumps, rubella (MMR) First dose: 12-15 months

Second dose: 4-6 years

Varicella First dose: 12-15 months

Second dose: 4-6 years
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should be offered to pregnant women to potentially 
decrease the likelihood of fetal infection if termina-
tion of pregnancy is not considered. For healthy, 
unvaccinated people aged > 12 months, exposure to 
a varicella rash requires vaccination within 5 days 
of exposure. Susceptible individuals at high risk for 
severe disease (eg, immunocompromised patients, 
pregnant women, and infants without immunity) 
should receive varicella zoster immunoglobulin 
as soon as possible after exposure, up to 10 days 
postexposure. Acyclovir may be indicated for 
these high-risk groups, though benefits are limited. 
Acyclovir should be administered within 24 hours 
of the onset of a varicella rash. Healthcare work-
ers exposed to these diseases need to be treated as 
above and should remove themselves from patient 
care until the incubation period passes.34,64,65

tal anomalies can occur in congenital varicella and 
rubella syndromes.63 

Management Of Contact Exposure
The potential consequences of patients' contacts 
or caregivers being exposed to one of the vaccine-
preventable diseases should be considered. Patients 
suspected of having a vaccine-preventable disease 
should be isolated to reduce the chance of trans-
mission to susceptible individuals. Patients who 
have been exposed to measles should be vaccinated 
within 72 hours after exposure and should be 
given immunoglobulin within 6 days of exposure if 
they are unvaccinated, aged < 1 year, pregnant, or 
immunocompromised. No postexposure prophy-
laxis is warranted with exposure to mumps, since 
it has been found to be ineffective in preventing 
disease. Individuals exposed to rubella should be 
vaccinated within 72 hours and immunoglobulin 

1. “The whole waiting room was coughing and 
sneezing. I didn’t think to isolate this child.“

 Patients with measles, mumps, rubella, or 
varicella should be isolated, since their  
respiratory droplets and secretions can be 
spread to other patients, hospital staff, and 
family members. Patients infected with measles 
need airborne precautions for 4 days after they 
develop a rash. All heathcare personnel should 
follow respiratory control precautions when 
treating a patient with measles. Exposed staff 
or family members should be offered post-
exposure prophylaxis if they cannot provide 
evidence of immunity against measles. 

2.  “The adolescent patient with varicella had her 
newborn and her grandmother with her while 
in the ED. Since the patient did not need to be 
hospitalized, I went ahead and discharged her 
so they could all go home.”

 Family members who are at risk for vaccine-
preventable diseases should be vaccinated as 
soon as possible within 5 days after exposure 
to the rash, in hopes of averting or modifying 
the disease currently or in future exposures. 
Susceptible varicella contacts should be offered 
varicella zoster immunoglobulin within 10 
days of exposure if they are unable to receive 
the vaccine.70 Susceptible contacts with measles 
exposure should also be offered intramuscular 
immunoglobulin or postexposure prophylaxis 
within 72 hours.33 There is no role for 
postexposure prophylaxis for mumps or rubella. 

3.  “I just vaccinated my patient, but I realized I 
forgot to ask if she may be pregnant.”

 With mumps and measles viruses, the risk to a 
fetus is only theoretical. Rubella and varicella 
vaccination during pregnancy harbors a 
small, but real, risk for developing CRS (1.2%) 
and congenital varicella infection. Routine 
termination of pregnancy is not recommended, 
but counseling about possible risks of infections 
should be given.6,70 Vaccinations should be up 
to date in women of child-bearing age and their 
sexual partners.

4.  “I assumed the newborn patient with a rash 
contracted it from a contact. I didn’t think to 
ask the mother if she had varicella near the 
time of delivery.”

 Newborn infants exposed to varicella whose 
mothers do not have evidence of immunity or 
whose mothers develop varicella 5 days before 
or 2 days after delivery are at risk for severe 
disease, which can lead to death. These infants 
require varicella immunoglobulin.52,53,71

5.  “The patient with mumps did not require 
hospitalization, so I discharged her without 
follow-up.”

 Hospital infection control and local and state 
Departments of Health need to be notified in 
order to track and notify potential contacts 
of communicable disease for containment of 
the spread of measles, mumps, rubella, and 
varicella. 

Risk Management Pitfalls In Patients With Measles,  
Mumps, Rubella, And Varicella (Continued on page 13)
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the body makes in response to the numerous vaccines 
given in the first 2 years of life and found no differ-
ence between children without autism and those with 
autism.68 The thimerosal additive in the MMR vac-
cine was also posited to be a possible contributor to 
autism, but this has never been shown. This additive 
has now been removed from most vaccines, but only 
to reduce mercury exposure in children. Despite all 
of the supporting data, some parent advocate groups 
still contend the association between vaccines and au-
tism, and, thus, refuse vaccination, thereby increasing 
the population of unvaccinated children worldwide 
and reducing herd immunity. 

 Disposition 

Measles, mumps, rubella, and varicella are highly 
contagious diseases and are potentially harmful to 
unimmunized, immunocompromised, and preg-

 Controversies And Cutting Edge 

Medical literature, the Institute of Medicine (a 
nonprofit, nongovernmental organization), and 
national organizations such as the CDC have rejected 
any causation between autism and the MMR vac-
cine.50,66-69 The controversy began from a disputed 
paper published in 1998 that was based on a small 
case series linking the MMR vaccine to autism. The 
paper was retracted due to inconsistencies in the data 
and conflicts of interest of the primary author, and the 
medical license of the primary author was revoked. 
Subsequently, no study has duplicated these findings. 
Well-designed epidemiologic studies of national and 
international databases have not found any evidence 
for an association between the MMR vaccine and 
autism. There also appears to be no plausible biologic 
mechanism for this association. A recent study also 
examined the relationship of the number of antigens 

6.  “I didn’t want the patient with measles to 
develop an ear infection, so I prescribed him 
antibiotics.”

 Antibiotics are not recommended to prevent 
the bacterial complications of measles, such as 
pneumonia and otitis media. Antibiotics are 
indicated for the treatment of overt infection, but 
more evidence from high-quality randomized 
controlled trials is needed to recommend the 
types of antibiotics, the duration of treatment, 
and the day of initiation.72 While administration 
of antibiotics is not recommended, 2 doses of 
vitamin A is recommended to prevent ocular 
complications in patients with measles.

7.  “I didn’t think to ask if any of the family mem-
bers of the patient with rubella may be preg-
nant.”

 Congenital rubella infection occurs with 
maternal infection during the first 20 weeks of 
pregnancy. Infection may cause miscarriage, 
stillbirth, and low birth weight.37 Rubella 
infection may be mild and may not be evident 
unless titers are performed. A pregnant woman 
should be informed of the exposure and 
potential harm it may cause the fetus. Close 
follow-up with obstetrics is vital.

8.  “The patient was fully vaccinated, so I did not 
think he could have measles.”

 Vaccination does not provide absolute coverage 
against disease. The MMR vaccine is about 
95% effective in preventing measles and 88% 
effective in preventing mumps after 2 doses.67

9.  “I wanted to discharge the patient with vari-
cella as quickly as possible to limit the chance 
of spreading the disease, so I discharged him 
home even though he wouldn’t drink anything 
in the ED.”

 Dehydration is a complication of any childhood 
disease, especially in patients who have signs 
of poor oral intake, decreased urine output, and 
other fluid losses such as vomiting or diarrhea. 
Physical examination should include evaluation 
of mucous membranes, heart rate, capillary 
refill, palpation of peripheral pulses, and the 
presence of tears. Patients with dehydration 
should be hospitalized with isolation 
precautions.

10.  “The only travel our patient had was to Eu-
rope. I didn’t think these diseases could be 
contracted there.”

  Patients may be at risk for vaccine-preventable 
diseases throughout the world. Developed 
countries such as those of Eastern Europe, the 
United Kingdom, France, and Japan may be 
sources for infection. A thorough travel history 
is important when evaluating for a potential 
communicable disease. This information may be 
cross-referenced with outbreak information from 
the WHO and CDC.

Risk Management Pitfalls In Patients With Measles,  
Mumps, Rubella, And Varicella (Continued from page 12)
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lic health issue; thus, isolation and control measures 
and vaccine education are paramount to limiting the 
spread of these diseases. 

 Case Conclusions 

The cephalocaudal distribution of the 3-month-old boy's 
rash was typical for measles. The child also displayed the 
classic prodrome of conjunctivitis, coryza, and cough. The 
physical examination was significant for rales, indicat-
ing a respiratory process that is commonly associated 
with measles. The patient was sent for a chest radiograph 
that confirmed pneumonia. You consulted with infection 
control, the infectious disease service, and the Depart-
ment of Health to prevent the spread of the disease within 
the boy’s family, the hospital, and the community. The 
infant was treated with antibiotics for typical pathogens 
responsible for pneumonia and with 2 doses of vitamin 
A to reduce ophthalmologic sequelae. He was admitted 
to the hospital due to ill appearance, hypoxemia, and 
increased work of breathing. The patient was isolated, and 
the family contacts were advised on incubation period and 
symptoms of measles, should they become infected. Per 
the Department of Health, no one required postexposure 
prophylaxis.
 You diagnosed the 6-month-old girl with varicella with 
clinical evidence of moderate dehydration. The infant’s rash 
was pathognomonic for varicella due to crops of vesicular 
lesions in different stages appearing in centripetal distribu-
tion. The infant had evidence of dehydration by history and 
on physical examination of mucous membranes. She did 
not exhibit any bacterial infection or evidence of nervous 
system involvement. You called infection control to aid 
with containing the spread of the disease within the girl's 
family and the hospital. The patient was isolated. The 
infant was not treated, since the illness began more than 
24 hours earlier, and the patient had no known risk factors 
for severe disease. You advised the parents of the patient to 
seek immediate medical care and treatment with acyclovir if 
worsening symptoms were to appear. The patient was given 
oral rehydration in the ED; when she was tolerating fluids 
well, she was discharged home with close follow-up with 
her primary care physician. The patient’s contacts were 
counseled regarding their exposure and risk of developing 
varicella. All contacts reported previous infection or vac-
cination and none were at high risk for complications, so no 
interventions were necessary.

 References 

Evidence-based medicine requires a critical ap-
praisal of the literature based upon study methodol-
ogy and number of subjects. Not all references are 
equally robust. The findings of a large, prospective, 
randomized, and blinded trial should carry more 
weight than a case report. 
 To help the reader judge the strength of each 
reference, pertinent information about the study, such 

nant contacts. It is important that patients remain 
isolated, whether at home or in the hospital; that 
susceptible contacts (and, potentially, the patient) are 
vaccinated; and that infection control and the local 
Department of Health are notified. While measles 
requires airborne and droplet precautions, mumps 
and rubella require droplet precautions. Varicella 
requires airborne, droplet, and contact precautions 
until the lesions have crusted. Infants with CRS re-
quire contact precautions until nasopharyngeal and 
urine cultures are negative. Patients with respiratory 
distress, dehydration, refusal to take oral liquids, 
or those at risk for severe disease (such as immu-
nocompromised or pregnant patients) should be 
hospitalized with isolation precautions.

 Time- And Cost-Effective Strategies 

• Measles, mumps, rubella, and varicella usually 
require only supportive care; antiviral medica-
tions are not indicated in patients who are not 
considered to be at high risk. Prescribe antibiot-
ics only if there is evidence of bacterial superin-
fection, as antibiotics will not prevent secondary 
infections. 

• Patients with communicable illnesses do not 
need hospitalization unless indicated. Patients 
who are very young and display signs of respi-
ratory distress, toxicity, or dehydration require 
inpatient hospitalization. Many infants and 
children with these vaccine-preventable diseases 
are well appearing and well hydrated and need 
only close follow-up by caregivers and primary 
care providers.

• Laboratory testing is unnecessary in patients 
with measles, mumps, rubella, and varicella 
unless the history and physical examination sug-
gest bacterial infection, bleeding disorder, dehy-
dration, or other abnormality. Viral confirmation 
via laboratory testing (serology, polymerase 
chain reaction, culture) is done only when diag-
nosis is not clear clinically or for epidemiologic 
purposes.

 Summary 

Outbreaks of measles, mumps, rubella, and vari-
cella still occur in the United States, and emergency 
clinicians must remain vigilant in diagnosing these 
diseases. Emergency clinicians should be able to rec-
ognize these diseases based on rash morphology and 
potential risk factors (eg, travel, lack of full vaccina-
tion, etc). Vaccinations should be encouraged, since 
they are highly effective in reducing these diseases 
and their associated complications. Cases of these 
vaccine-preventable diseases can usually be man-
aged with supportive care, but severe complications 
and death may occur. The greatest threat is the pub-
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4.  Mumps virus may replicate in many internal 
organs and present with which clinical presen-
tation?
a.  Mastitis
b.  Congenital mumps syndrome
c. Epididymo-orchitis
d.  Impetigo

5.  Which of the following is the characteristic 
rash associated with congenital rubella syn-
drome?
a.  Maculopapular
b.  ”Dew drop on rose petal“
c.  “Blueberry muffin“ lesions
d.  Urticaria

6.  An 8-month-old vaccinated infant presents 
with fever and a rash that started on her face 
and then spread to her trunk and extremi-
ties. On examination, the rash is vesicular on 
erythematous bases and is clustered into crops. 
Which of the following is most likely the etiol-
ogy of her infection?
a.  Rubella  
b.    Mumps
c.  Measles  
d.    Varicella

7.  Which patient with varicella is at greatest risk 
for complications and death?
a.  A fetus
b.  A 1-week-old infant
c.  A 5-year-old girl with a history of food 

allergy
d.  An 11-year-old boy who was previously 

vaccinated against varicella

8.  This question has been removed.

9.  Rubella virus can be isolated from all of the 
following bodily fluids EXCEPT:
a.  Seminal fluid
b.  Cerebrospinal fluid
c.  Urine
d.  Saliva

10.  Who is most at risk for severe disease from 
measles, mumps, rubella, and varicella?
a.  Pregnant women
b.  Immunocompetent individuals
c.  Adults
d.  Immunized children

40. (National recommendations)
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ple at risk for severe varicella. Chickenpox (varicella). Avail-
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1.  A 12-year-old boy with mumps presents with 
unilateral parotid swelling and mild fever. 
What can you counsel his mother concerning 
mumps?
a.  The patient may return to school tomorrow.
b.  His household contacts are not at risk for 

disease since they are vaccinated.
c.  Two doses of the current vaccine are 88% 

protective on average.
d.  The boy cannot be reinfected with Mumps 

virus.

2.  A 15-month-old unvaccinated boy presents 
with fever (39.5°C), cough, rhinorrhea, and red 
eyes. He has white spots on his buccal mucosa. 
Which of the following complications is associ-
ated with this illness?
a.  Epididymo-orchitis
b.  Oophoritis
c.  Acute encephalitis
d.  Thrombocy topenic thrombotic purpura 

3.  Which of the following statements regarding 
mumps is FALSE?
a.  The current vaccine against mumps is 100% 

protective.
b.  One-third of patients with mumps are 

asymptomatic.
c.  Parotitis can be unilateral or bilateral.
d.  Orchitis is frequently painful.

http://www.cdc.gov/chickenpox/hcp/persons-risk.html
http://www.cdc.gov/chickenpox/hcp/persons-risk.html
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Clinical Pathway For Management Of Neonatal Vomiting In The Emergency Department
Neonate presents with 

vomiting Stabilize airway, breathing, 
and circulation

Bilious emesis? Projectile vomiting or 
suspicion of HPS?

Well-appearing?

Symptoms consistent 
with GERD?

Consult pediatric surgeon who will obtain additional diagnostic studies as 
needed

Obtain ultrasound 
(Class I)

Ultrasound positive for 
HPS?

Consult pediatric surgeon who will obtain additional diagnostic studies as 
needed

Obtain plain abdominal films (Class II) and/or UGI contrast study (Class I)

Persistent vomiting?

Obstruction?

Consider nonsurgical causes of vomiting and admission for observation
• Discharge home
• Ensure close follow-

up with primary care 
physician

• Counsel caregivers on symptoms warranting return to ED

• Counsel caregivers 
on nonpharmacologic treatment

• Consider H2 blocker• Ensure close follow-
up with primary care 
physician

Stable patient?

NO

NO

NO

NO

NO

NO

NO
NO

YES

YES

YES

YES

YES
YES

YES

YES

This clinical pathway is intended to supplement, rather than substitute for, professional judgment and may be changed depending upon a patient’s individual 

needs. Failure to comply with this pathway does not represent a breach of the standard of care. 
Copyright © 2016 EB Medicine. 1-800-249-5770. No part of this publication may be reproduced in any format without written consent of EB Medicine.

Class I
• Always acceptable, safe• Definitely useful
• Proven in both efficacy and effectivenessLevel of Evidence:
• One or more large prospective studies are present (with rare exceptions)• High-quality meta-analyses• Study results consistently positive and compelling

Class II
• Safe, acceptable
• Probably useful
Level of Evidence:
• Generally higher levels of evidence• Nonrandomized or retrospective studies: historic, cohort, or case control studies• Less robust randomized controlled trials• Results consistently positive

Class III
• May be acceptable• Possibly useful
• Considered optional or alternative treat-ments

Level of Evidence:
• Generally lower or intermediate levels of evidence
• Case series, animal studies,  consensus panels
• Occasionally positive results 

Indeterminate
• Continuing area of research• No recommendations until further research

Level of Evidence:
• Evidence not available• Higher studies in progress• Results inconsistent, contradictory• Results not compelling

 Class Of Evidence Definitions
Each action in the clinical pathways section of Emergency Medicine Practice receives a score based on the following definitions. 

Abbreviations: ED, emergency department; GERD, gastroesophageal reflux disease; HPS, hypertrophic pyloric stenosis; UGI, upper gastrointestinal.
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Points
• Cervical artery dissections involve the carotid or 

vertebral arteries. An intimal tear creates a pseu-
dolumen with intramural hematoma, which can 
later lead to vessel occlusion, thrombus forma-tion, embolus, pseudoaneurysm, or rupture.

• Cervical artery dissections from blunt trauma are 
caused by direct blow to the neck, hyperexten-sion or contralateral rotation, intraoral trauma, or skull-base fractures. However, they can also occur spontaneously or with minor trauma. On 

average, symptoms occur 2 to 3 days after the traumatic event.• Cervical artery dissections may present with headache, facial pain, or neck pain and may be associated with neurological symptoms, dysgeu-
sia, pulsatile tinnitus, or cervical radiculopathy. 
Risk factors include connective tissue disease and 
vascular abnormalities. • Liberal screening criteria are recommended. High-risk findings include lateralizing neurologi-

cal deficits, Glasgow Coma Scale score < 8, cervi-
cal hematoma, bruit, thrill or crepitus, anisocoria, 
Horner syndrome, cervical spine fracture, and Le 
Fort type II or III fractures.• Though digital subtraction angiography is the gold standard for diagnosis of cervical artery dis-

sections, computed tomographic angiography is 
an accepted choice, with 98% to 100% sensitivity 
and 95% to 100% specificity while having fewer risks and delays compared to angiography. Mag-
netic resonance angiography is also an alternative, 
but is not sensitive for vertebral artery dissection.

• Early administration of antithrombotic therapy with antiplatelet agents (eg, aspirin) or anticoagu-
lants (eg, heparin) has been shown to significantly 
reduce the risk of stroke in cervical artery dissec-
tions. There is no clear benefit of one agent over another, but many prefer heparin in the setting of 
an acute thrombus or vessel occlusion. If there are 
contraindications to antithrombotic therapy, endo-
vascular treatment should be considered.

• Cervical artery dissection is not a contraindication 
for thrombolytics for ischemic stroke. Patients with 
acute strokes can receive thrombolytics safely even 
when cervical artery dissection is suspected. After 
thrombolytics, antiplatelet agents and anticoagula-
tion should be delayed for 24 hours.• Patients diagnosed with a cervical artery dissec-
tion should be admitted and closely monitored. 
Follow-up imaging is needed to assess disease progression in 7 to 10 days.• Due to the lack of data, blood pressure manage-

ment targets are up to individual providers based 
on specific patient characteristics.

Pediatric Severe Traumatic Brain Injury: An Evidence-Based Review

A Quick-Read Review Of Key Points & Clinical Pearls, July 2016

POINTS & PEARLS

Cervical artery dissections can even occur with minor trauma or spontaneously.
Maintain a high index of suspicion of cervical artery dissections in patients presenting with risk factors or with any concerning associated finding.

Early administration of antiplatelet agents or anticoagulants significantly reduces the risk of stroke in cervical artery dissections.
Cervical artery dissection is not a contraindi-cation for thrombolytics for ischemic stroke.

Pearls

Copyright © 2016 EB Medicine. All rights reserved. 
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Figure 5. Cerebral Herniation Syndromes

• In children with cervical artery dissection, if 

symptoms of are present, they have slightly 

different features than those seen in the adult 

population. In a cohort of 213 children with 

acute dissection, the most common present-

ing symptoms were focal neurological deficits 

(87.5%), headache (44%), altered level of con-

sciousness (25%), and seizure (12.5%).

• The Eastern Association for Surgery of Trauma 

guidelines state that the pediatric population 

should be evaluated using the same criteria as 

adults. 

1: Subfalcine herniation 

2: Central herniation

3: Transtentorial (uncal) herniation

4: Tonsillar herniation
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