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Measles and Mumps:  
A Possible Post-Pandemic Surge?

One observation during the COVID-19 pandemic was that many patients were 
delaying routine care and screening; that delay also applied to routine childhood 
immunizations.1,2 The reduction in childhood immunizations creates the potential 
for outbreaks of preventable childhood infections from diseases like measles or mumps 
once in-person school resumes. It is possible that continued social distancing and mask 
wearing in schools may partially ameliorate the spread of these respiratory-borne dis-
eases. But one harsh lesson from the COVID-19 pandemic is how difficult it was to 
predict the spread of a highly contagious viral disease. So it seems prudent to brush up 
on the clinical features of these two “old time” diseases in case they start showing up at 
your emergency department.  

— Joseph Stephan Stapczynski, MD, Editor

Measles and mumps, while clinically dissimilar, share important character-
istics that are valuable to discuss in tandem. Both are members of the virus 
family Paramyxovidiridae, both have historically stood as common causes of 
morbidity and mortality in childhood, and both have been major targets of 
national and global vaccination campaigns, although recent outbreaks have 
complicated the goal of eventual elimination. Even though recent decades have 
seen rates of measles and mumps infection reach historic lows in the United 
States, the growth of antivaccination movements has led to outbreaks with 
far-reaching, dangerous consequences. As noted in the introduction, a decline 
in routine vaccination during the COVID-19 pandemic also might facilitate 
future outbreaks.

Measles

Past/Global Epidemiology

Measles is one of the most infectious agents known to human medicine.3 
When exposed to a patient with an active case of disease, nearly 90% of unim-
munized individuals can be expected to contract the disease.4 From another 
epidemiologic perspective, the basic reproduction number (R0) is the number 
of unimmunized individuals in a given setting who may contract the disease 
when exposed to an active case.3 In different outbreaks, the R0 reported for 
Ebola virus in the 2014 West African epidemic was 1.5 to 2.5; for smallpox, 
the R0 has been reported as 5 to 7; and the R0 for SARS-CoV-2 during initial 
outbreaks of the pandemic was 5.8 in the United States and between 3.6 and 
6.1 in eight European countries.3,5,6 In contrast, the R0 for measles often ranges 
from 12 to 17, and may even exceed 30 depending on the outbreak and the cir-
cumstances of exposures.7
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EXECUTIVE SUMMARY
 z Measles virus is transmitted through the production of aero-

solized droplets from respiratory tract secretions. This occurs 
primarily through coughing and sneezing among infected, 
symptomatic individuals. Patients generally are contagious 
from four days prior to through four days after the onset of 
rash.

 z The initial symptoms of clinical measles include early fever, 
malaise, cough, coryza (inflammation and congestion of the 
upper respiratory tract, often with rhinorrhea), and conjuncti-
vitis. The classic enanthem of measles, Koplik spots, also may 
arise in the prodromal period.

 z The conjunctivitis is especially intense; photophobia may 
be associated, along with copious lacrimation. Under slit-
lamp examination, conjunctival and corneal lesions may be 
evinced, thus demonstrating the somewhat reliable presence 
of viral keratoconjunctivitis as a sign of measles infection.

 z Koplik spots are present in more than 70% of patients with 
measles. Most often, these are described as blue-white specks, 
1 mm in diameter at the greatest, super imposed on bright red 
oral mucosa. Koplik spots initially arise on the buccal mucosa 
opposite the mandibular molars.

 z Some of the most common complications are relegated to the 
respiratory tract, and many children will experience secondary 
otitis media, as well as laryngitis and laryngotracheobronchi-
tis during or after the resolution of the main viral illness. Most 

worrisome, however, is the development of a secondary bac-
terial pneumonia, which is by far the leading cause of mortal-
ity in all measles cases around the world.

 z The mumps virus is transmitted person to person through 
direct contact with saliva or respiratory droplets of a person 
infected with mumps. Patients are contagious from two to 
three days before the parotid gland swelling starts until five 
days after the swelling begins.

 z Children with mumps initially may experience a prodromal 
period of one to two days, marked by nonspecific, flu-like 
symptoms, such as fever, headache, vomiting, myalgias, and 
anorexia. Typically, this is followed by bilateral parotid gland 
enlargement.

 z Mumps orchitis may be characterized by fevers, chills, and 
swelling of one or both testes, with pain over the renal area or 
lower abdomen. Testicular tenderness can persist for several 
weeks in a small proportion of cases. Atrophy and sterility, 
particularly following bilateral disease, are pertinent long-
term sequelae.

 z Both measles and mumps virus infections are managed using 
supportive care: analgesics and oral hydration. The viral infec-
tion ultimately is self-limited, and currently there is no antivi-
ral therapy approved for treatment of the acute course.

Before the modern era of vaccines, 
measles was a common childhood ail-
ment, with major outbreaks surging 
every two to five years.3,8 Nonimmune 
and nonexposed birth cohorts of chil-
dren would accumulate and experience a 
rise in the rate of endemic transmission, 
with a subsequent fall in the number of 
susceptible individuals.3,8 Notably, iso-
lated communities that were left shel-
tered from these epidemiologic surges 
would accumulate large populations 
of vulnerable adults and children, and 
when the measles virus reached these 
communities, substantial mortality rates 
would result. For example, past records 
indicate a mortality rate of 10% to 33% 
in the Hawaiian Islands from the out-
break of 1848,9 while outbreaks in the 
Faroe Islands in 1846 led to similarly 
high numbers of deaths.10 Measles also 
is implicated alongside smallpox as one 
of the major illnesses that led to the 
depopulation of the New World follow-
ing European contact.11

Prior to the development of the 
measles vaccine, the United States 
generally recorded 3-4 million cases of 
measles per year.12 Typical complications 

related to the high incidence of disease 
included 48,000 hospitalizations, 1,000 
cases of encephalitis, and 400-500 
deaths per year. After the introduction 
of the first licensed measles vaccine 
in 1963, and particularly after schools 
began requiring proof of immunization 
in the 1980s and the two-dose schedule 
was implemented, measles incidence 
in the United States dropped by more 
than 99% to an all-time low of 37 cases 
between 2000 and 2007.13,14 Similarly, 
measles deaths were essentially elimi-
nated. The United States was declared 
measles-free, in the sense that endemic 
transmission had been fully ended. 

Present Outbreaks

Since 2010, numerous cases and out-
breaks have taken root in the United 
States due to importations of the virus 
from abroad.15,16 (See Figure 1.) Many 
of these cases occurred among chil-
dren or adolescents with no history of 
measles immunization or an unknown 
history of immunization. Successive 
years saw subsequent rises in case rates 
in the United States and Canada. By 
2011, U.S. cases had risen to 118, the 

highest since 1996.15 In 2013, 2014, 
and 2015, the United States saw several 
dozen outbreaks, including epidemics 
among the historically unvaccinated 
Amish community, as well as the noto-
rious multistate outbreak linked to an 
exposure at Disneyland theme parks in 
California.17,18 

Between Jan. 1 and Dec. 31, 2019, 
1,282 individual cases of measles were 
confirmed in 31 states; this is the great-
est number of cases reported in the 
United States since 1992. The majority 
of cases were among people who were 
not vaccinated against measles. For rea-
sons possibly related to distance learn-
ing, social distancing, and mask wearing 
during the COVID-19 pandemic, only 
13 cases of measles were reported in 
eight states during calendar year 2020, 
and only two cases of measles have been 
reported as of June 4 for calendar year 
2021.19 

Acquisition and Incubation Period

Measles virus is transmitted through 
the production of aerosolized droplets 
from respiratory tract secretions.3,20,21 
This occurs primarily through coughing 
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and sneezing among infected, symp-
tomatic individuals. Patients generally 
are contagious from four days prior to 
through four days after the onset of 
rash.21 With coughing and sneezing, 
larger droplets may land on potential 
new hosts within a short range, or 
smaller droplets may remain suspended 
in the air, where they are inhaled into 
new hosts’ respiratory tract epithelia.20,22 
These transmission pathways imply that 
both standard and airborne precautions 
are essential when dealing with poten-
tial measles cases.22

Measles virus appears to infect pri-
marily the respiratory tract epithelia 
of susceptible hosts.21 Once the virus 
is acquired, it quickly moves past the 
epithelium to local lymphoid cells and 
thereafter to the lymphatics serving the 
respiratory tract, and viremia ensues.23 
This sequence of events occurs during 
the first three days of the incubation 
period. The virus then begins to multi-
ply within respiratory tract epithelia and 
the reticuloendothelial system. From 
here, a secondary viremia may be gener-
ated, and clinically apparent infection 
ensues. In total, the typical incubation 
period lasts about eight to 12 days from 
the acquisition of the virus to the first 
presentation of clinical symptoms.21

Prodrome: Days 1-3 of Clinical 
Symptoms

The initial symptoms of clinical mea-
sles include early fever, malaise, cough, 
coryza (inflammation and congestion of 
the upper respiratory tract, often with 

rhinorrhea), and conjunctivitis. The clas-
sic enanthem of measles, Koplik spots, 
also may arise in the prodromal period. 
While many of these symptoms may be 
explicable by other, more common and 
less consequential childhood respira-
tory viruses, the astute clinician should 
take a guarded approach in dealing with 
unvaccinated children, or when work-
ing in areas with active outbreaks or 
endemic infection. 

Fever in the prodromal period of 
measles begins early and steadily 
increases over the course of three to four 
days to an average high of 39.5°C.24,25 
While the nasal symptoms of conges-
tion and rhinorrhea are essentially indis-
tinguishable from any other respiratory 
tract viral infection, the cough is espe-
cially irritating, worsening throughout 
the prodrome, and may have a brassy 
character. The conjunctivitis is especially 
intense; photophobia may be associated, 
along with copious lacrimation. Under 
slit-lamp examination, conjunctival and 
corneal lesions may be evinced, thus 
demonstrating the somewhat reliable 
presence of viral keratoconjunctivitis as 
a sign of measles infection.26 

Practitioners should be attentive 
to the oral cavity of any child with 
symptoms suggestive of the prodrome 
of measles. Koplik spots are pres-
ent in more than 70% of patients 
with measles.27 Most often, these are 
described as blue-white specks, 1 mm in 
diameter at the greatest, superimposed 
on bright red oral mucosa.28 The blue 
component often is not perceived, and 

most practitioners endorse that these 
spots are simply whitish in color, and in 
appearance may seem little more than 
flecks of sand.24,25 Koplik spots initially 
arise on the buccal mucosa opposite the 
mandibular molars. This area is easily 
overlooked during the oral examina-
tion in most office or emergency room 
settings. Therefore, careful inspec-
tion with the aid of a gloved finger or 
tongue depressor is essential to visualize 
this sentinel region of mucosa for the 
presence of Koplik spots. From this 
somewhat small area of buccal mucosa, 
some individuals may experience the 
multiplication, coalescence, and spread 
of Koplik spots over the rest of the buc-
cal and labial mucosa during the next 12 
hours, but this may be missed by both 
parents and practitioners.24 

Exanthem Period: Days 3-5  
of Clinical Symptoms

The Koplik spots quickly fade by 
the time the classic measles exanthem 
begins on days 3 through 4. The rash 
initially appears behind the ears and at 
the hairline of the forehead, spreading 
cephalocaudally until, by day 5, the face, 
neck, trunk, and extremities are cov-
ered.24,25 Initially, the rash is erythema-
tous, morbilliform, and maculopapular 
in appearance, but in the course of its 
spread begins to coalesce, particularly 
over the face and trunk. (See Figure 2.) 
The color gradually turns from a bright 
erythematous appearance on the first 
day, until day 5, when it takes on a more 
brownish, coppery, or dusky hue.24 

This also is the period when the fever 
of measles peaks and eventually breaks, 
with temperatures falling off after the 
fourth day. Likewise, nasal and upper 
respiratory symptoms will diminish as 
well, save for a possible lingering cough. 
The conjunctivitis typically will resolve 
by the fifth day. There may be some 
ongoing pharyngitis and diffuse lymph-
adenopathy as well. Ongoing fevers, 
nasal discharge, or worsening cough 
should suggest the child is experienc-
ing a complication of measles, such as 
pneumonia, and management should be 
tailored accordingly.

Clearance: Days 5-7

After the rash coalesces and turns dull 
in color, it will begin to clear in a similar 

Figure 1. Number of Measles Cases Reported by Year 
2010-2020 (as of Dec. 31, 2020)

Source: Centers for Disease Control and Prevention 
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pattern to its appearance. Notably, the 
rash typically only coalesces across the 
central regions of the body, but spots 
remain discrete in peripheral locations. 
As the rash clears cephalocaudally, some 
individuals may experience desqua-
mation in the most severely affected 
regions, although this is not a common 
characteristic.24 By day 7, the rash is 
expected to be almost fully cleared, and 
many of the most bothersome symp-
toms of the prodrome, such as fever, rhi-
norrhea, and conjunctivitis, are expected 
to fade. As mentioned before, ongoing 
fevers after days 4 and 5 should alert 
the physician to possible complications. 
Parents should expect the child to have 
a lingering cough for the following one 
to two weeks, as with any viral respira-
tory illness.

Modified and Atypical Measles

Individuals with partial immunity can 
develop clinical illness with measles, 
albeit with an altered presentation. The 
course is significantly milder, but still 
follows the general pattern of classic 
disease. Patients may experience a much 
shorter prodrome, and typical symptoms 
of cough, fever, conjunctivitis, and con-
gestion may be much less apparent.24,25 
Koplik spots may be reduced or absent, 

and the rash, while possibly still present, 
may not achieve coalescence. Modified 
measles is rare. However, it may be 
observed in infants with the clinical 
disease but with lingering transplacen-
tal maternal immunity, or it may occur 
because of secondary vaccine failure.

Atypical measles largely is a his-
torical curiosity, the product of prior 
immunization campaigns and modified 
immunological activity with inactivated 
or “killed” measles vaccine (KMV).29 
Only 600,000 to 900,000 people 
received KMV between 1963 and 1968, 
and there have been few, if any, cases 
of atypical measles since the 1980s.30 
The syndrome was characterized by a 
number of unique manifestations, most 
prominently a “reverse” rash that pro-
gressed from the extremities cephalad 
rather than cephalocaudally, as seen in 
classic measles.24,29 KMV was taken off 
the market after 1967, and the current 
measles vaccine is a live, attenuated 
vaccine.

Complications

Complications from natural measles 
infection are a frequent occurrence. 
Some of the most common complica-
tions are relegated to the respiratory 
tract, and many children will experience 

secondary otitis media, as well as laryn-
gitis and laryngotracheobronchitis dur-
ing or after the resolution of the main 
viral illness.24 Half of all children with 
measles virus infection may develop 
radiographic evidence of viral pneu-
monia, even if their disease is relatively 
mild.31 Most worrisome, however, is the 
development of a secondary bacterial 
pneumonia, which is by far the leading 
cause of mortality in all measles cases 
around the world.24,32 Potentially one 
in 20 children with measles virus infec-
tion may develop clinical pneumonia.33 
Physicians should be alert to the contin-
uation of fever beyond day 4, or poten-
tially the development of a “biphasic” 
illness, in which the child experiences 
new fevers five to 10 days after the ini-
tial symptoms of measles.

The gastrointestinal tract also is a 
common source of morbidity in patients 
with measles. Children may experience 
stomatitis and mouth ulcers during the 
course of the illness, which may lead 
to limited oral intake and consequent 
dehydration.34,35 Diarrhea is a frequent 
complication. Most importantly, chil-
dren with an already tenuous nutritional 
status are in grave danger from measles 
infection. Vitamin A deficiency may 
seriously complicate measles infection 
in poorly fed or malnourished children, 
and this deficit is only exacerbated by 
malabsorption due to diarrhea following 
the main viral illness.24,25,36 One of the 
most serious consequences of vitamin 
A deficiency is the disruption of the 
corneal surface and the eventual forma-
tion of keratomalacia, which may be 
facilitated by measles keratitis during 
the viral illness.37 The unfortunate result 
of this may be lifelong blindness, with 
attendant impacts on the child’s future 
socioeconomic outlook. In regions 
burdened by poverty and poor educa-
tion, the development of blindness is an 
extremely grave prospect.

Central nervous system (CNS) com-
plications are dominated by three main 
entities, each characterized by a separate 
time course of onset. First, and most 
commonly, children with measles are 
at risk for post-measles encephalomy-
elitis. This may occur in one of every 
1,000 cases of measles, most frequently 
affecting older children and adults who 
have contracted the virus.24,33,38 Affected 

Figure 2. Coalescent Measles Rash

Source: Centers for Disease Control and Prevention, Public Health Image Library
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patients may develop fevers, seizures, 
altered mental status, and encephalopa-
thy, along with potential focal neuro-
logic abnormalities.39 Of those affected, 
20% to 40% may experience permanent 
neurologic sequelae, such as intellectual 
disabilities, and 10% to 30% may die.24 

A much rarer CNS complication is 
that of subacute measles encephalitis, 
also known as measles inclusion body 
encephalitis. This should not be con-
fused with subacute sclerosing panen-
cephalitis, which will be discussed later. 
Subacute measles usually occurs among 
those with impaired cellular immunity 
and develops within one year of the 
initial infection.40-42 Patients experi-
ence worsening lethargy, altered mental 
status, and seizures, leading eventually 
to coma and death within weeks to 
months of onset. Mortality is extremely 
high (75%), and there is no effective 
treatment.

Finally, physicians should understand 
the long-term CNS complication of 
measles: subacute sclerosing panen-
cephalitis (SSPE). This is an extremely 
rare, albeit devastating complication 
(one in 1 million cases of measles), and 
arises five to 15 years after initial infec-
tion.3,24,25 A recent case series in the 
United States in the post-vaccination 
era estimates a much higher incidence, 
ranging from one in 600 to one in 1,000 
cases, depending on the age of the ini-
tial measles disease.43 SSPE most often 
affects those who contracted the disease 
before 2 years of age, with even higher 
incidence if the disease is contracted 
before 1 year of age. It is typified by sei-
zures and slow deterioration of cogni-
tive and motor functions, characterized 
on electroencephalogram by generalized, 
slow-wave complexes. Death inevitably 
occurs within two years of onset. 

Other complications of measles 
include “black” measles, which is a ful-
minant hemorrhagic process defined by 
disseminated intravascular coagulation 
in malnourished infants in developing 
countries. This manifestation is poorly 
understood and rarely seen today.24,25 
Other complications not already dis-
cussed include measles ophthalmic 
keratitis, labyrinthitis, secondary bacterial 
mastoiditis and pharyngitis, myocarditis, 
pericarditis, transient hepatitis, mesen-
teric lymphadenitis, thrombocytopenic 

purpura, and Stevens-Johnson syndrome. 

Diagnosis

There are three main options for the 
laboratory confirmation of measles 
infection. These consist of the detection 
of host serologic response through the 
production of measles-specific immu-
noglobulin M (IgM) antibodies, the 
demonstration of a fourfold increase 
in immunoglobulin G (IgG) antibody 
titers between acute and convalescent 
serum specimens, or the detection of 
viral deoxyribonucleic acid through 
polymerase chain reaction (PCR).21

Realistically, physicians should con-
tact their regional health department 
to discuss the best locally available 
methods for laboratory diagnosis. This 
is partly due to the important public 
health ramifications of positive results, 
but also to ensure that all public health 
authorities have access to efficient, 
consistent evidence of outbreaks across 
populations. 

Historically, collection of serologic 
evidence of infection (the presence of 
measles-specific IgM, or a fourfold 
increase in IgG titers collected 10 days 
apart) predominated in laboratory diag-
nosis, but reverse-transcriptase PCR 
(RT-PCR) has become the preferred 
method in most settings. Viral ribo-
nucleic acid (RNA) may be detected in 
blood, upper and lower respiratory tract 
samples (such as nasal, throat, or even 
bronchial lavage specimens), and urine, 
and the likelihood of viral RNA detec-
tion rises with the greater number of 
samples obtained.21 Physicians should 
strive to obtain serum, throat swab, and 
urine samples for RT-PCR in suspected 
cases of measles virus infection, and it is 
prudent to collect an additional serum 
sample for an IgM assay. 

The IgM assay may be positive for up 
to one month following rash onset, but 
previously immunized hosts may have 
a modified serologic picture, and thus 
the presence of IgM may be absent or 
transient. Moreover, up to 20% of IgM 
assays may be falsely negative in the first 
72 hours after the onset of rash, mean-
ing that a negative IgM assay can never 
exclude measles virus infection.21 In 
cases highly suspicious for measles, or 
with rash lasting more than 72 hours, a 
second IgM assay should be sent. Acute 

and convalescent IgG assays, collected 
at least 10 days apart, are considered 
positive if there is a fourfold or greater 
rise in titers.

Treatment

There is no definitive therapy avail-
able for measles infection. Providers 
should focus their efforts on providing 
supportive care and antipyretics to make 
the afflicted child more comfortable. 
Vitamin A supplementation is reported 
to decrease the severity of the illness; its 
role is particularly important in devel-
oping countries and among children 
who are malnourished or immunode-
ficient.21,24,25 Infants 0-6 months of age 
should receive 50,000 IU of vitamin A 
once daily for two days; infants 6-11 
months of age should receive 100,000 
IU once daily for two days; and children 
12 months of age or older should receive 
200,000 IU once daily for two days.21 In 
addition, physicians should be vigilant 
against bacterial superinfection, usually 
in the form of pneumonia. Antibiotic 
therapy is warranted in such situations, 
typically targeting organisms consistent 
with community-acquired pneumonia 
(e.g., Streptococcus pneumoniae, targeted 
with amoxicillin, ampicillin, or ceftri-
axone). Prophylactic antibiotics against 
secondary pneumonia or bacterial 
superinfection are not beneficial. 

Prevention, Immunization,  
and Prophylaxis

Any suspected active measles case in 
a healthcare setting should be isolated 
according to local infection prevention 
policies. In general, airborne precau-
tions are recommended by the Centers 
for Disease Control and Prevention 
(CDC).22 Local public health depart-
ments should be notified and consulted 
for surveillance and contact tracing.

Immunization at the individual and 
population levels is essential for measles 
prevention. With one dose, the measles-
mumps-rubella (MMR) vaccine pro-
vides an estimated 93% protection rate 
against virus transmission; with two 
doses, the protection rate rises to 97%.44 
Children should receive their first dose 
of MMR at 12-15 months of age, and 
the second dose (in the form of MMR 
or combined measles-mumps-rubella-
varicella vaccine, or MMRV) at 4-6 
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years of age. At least 95% of the popu-
lation must be immunized with the vac-
cine to disrupt transmission completely 
and ensure the phenomenon of “herd 
immunity,” in which those who cannot 
receive the vaccine for medical reasons 
are protected from virus acquisition by 
the immunity of others.45 After two 
doses, the MMR is considered to pro-
vide life-long immunity with protective 
levels of measles virus IgG antibody  
> 160 mIU/mL.

Contraindications to measles vac-
cination include immunocompromis-
ing conditions, such as chemotherapy, 
hematologic malignancy, immuno-
suppression following organ or bone 
marrow transplant, congenital immu-
nodeficiency, and human immunodefi-
ciency virus (HIV) and depressed CD4 
cell counts.46 Pregnant women should 
not receive the vaccine. Any prior his-
tory of anaphylaxis to measles vaccine 
is a contraindication. Those who have 
received immunoglobulin within the 
past 11 months may not respond to vac-
cination, and the dosage/indications of 
prior immunoglobulin receipt should be 
investigated further.

Infants between 6 and 12 months 
of age traveling to measles-endemic 
regions or regions at risk of outbreaks 
should be offered measles vaccination.13 
Note that such infants still should 
receive two doses after 12 months of 
age, as any dose prior to this age does 
not count toward the two doses recom-
mended for immunity.

The CDC considers acceptable pre-
sumptive evidence of immunity against 
measles at least one of the following:

• written documentation of adequate 
vaccination:

– one or more doses of a measles-
containing vaccine administered on or 
after the first birthday for preschool-age 
children and adults not at high risk;

– two doses of measles-containing 
vaccine for school-age children and 
adults at high risk, including college 
students, healthcare personnel, and 
international travelers;

• laboratory evidence of immunity; 
measles virus IgG antibody > 160 mIU/
mL;

• laboratory confirmation of prior 
measles measure;

• birth before 1957.

Postexposure prophylaxis (PEP) 
should be provided for those without 
evidence of immunity when they are 
exposed to a case of active measles dis-
ease. For immunocompetent individuals 
older than 6 months of age, the measles 
vaccine can be given within 72 hours of 
exposure and may prevent or modify the 
disease’s course.13 

For those who cannot receive or 
respond to the live measles vaccine 
(e.g., pregnant women, the immuno-
compromised, infants younger than 
6 months of age), immunoglobulin 
is available for PEP and should be 
given within six days of exposure.13 
Intramuscular immunoglobulin (IMIG) 
should be given to all infants younger 
than 6 months of age exposed to active 
measles. As mentioned earlier, such 
infants still should receive two doses 
after 12 months of age, as any dose prior 
to this age does not count toward the 
two doses recommended for immunity. 
Intravenous immunoglobulin (IVIG) 
should be offered to pregnant women 
and the immunocompromised exposed 
to active measles. 

Those who receive PEP in the form 
of the measles vaccine within 72 hours 
of exposure may return to school, child-
care, and work (but not healthcare), 
as long as they are afebrile and feeling 
well.13 Healthcare personnel require 
greater caution; regardless of PEP 
vaccine receipt or immunoglobulin, 
those without prior immunity must be 
excluded from healthcare duties from 
day 5 after first exposure through day 
21 after last exposure. Finally, because 
IMIG/IVIG receipt is not a guarantee 
of immunity, those who receive immu-
noglobulin are considered nonimmune 
in all future situations; only the measles 
vaccine or prior measles disease can 
confer immunity.

Mumps

Past/Global Epidemiology

In the prevaccine era, mumps out-
breaks in the United States occurred on 
a regular, yearly basis among popula-
tions of young children, with seasonal 
peaks in winter and spring and major 
surges every four years.47 Outbreaks 
also occurred among older individu-
als who previously had been isolated 

from the virus, such as among recruits 
in the military. The highest recorded 
rate of mumps acquisition was noted in 
1944, when U.S. cases reached 250 per 
100,000.47,48 

Mumps is spread via respiratory 
droplets and saliva with an estimated 
R0 of 4.4 from a prevaccination study of 
six European countries.49 Patients are 
contagious two to three days before the 
parotid gland swelling starts until five 
days after the swelling begins.

Predictably, the introduction of 
mumps vaccine in the late 1960s and 
early 1970s led to decreases in cases 
among young children, with a con-
sequent shift in the average age of 
acquisition to older schoolchildren, in 
part because these patients had not 
received the vaccine, and due to wan-
ing immunity from past doses.47,50 The 
years 1968-1982 illustrate a major tri-
umph for vaccination and public health 
policy, as the United States experienced 
a 97% decrease in mumps cases.50 By 
the 1990s, U.S. cases had decreased to 
1,537 cases total in 1994, with 21.8% of 
cases in patients 20 years of age or older. 
The number of cases reached an all-
time low in 2001-2003 in the United 
States, when fewer than 300 cases were 
reported each year.51,52 (See Figure 3.)

Present Outbreaks

The mumps virus has found numer-
ous footholds across the United States. 
Increasing numbers of cases have 
been reported in a variety of local and 
regional outbreaks.53 The virus has 
found ready purchase among adoles-
cents and young adults with potentially 
waning immunity, spurred by larger 
pools of unvaccinated individuals. The 
largest outbreak of the past 20 years 
occurred in 2006 in the Midwest, 
affecting 6,584 individuals, many of 
whom were college students with two 
prior doses of mumps immuniza-
tion.54 Further outbreaks took place 
in 2009-2010, with more than 3,000 
cases spreading through the Orthodox 
Jewish community in New York (many 
of whom, but not all, were appropri-
ately immunized),55 and again in the 
U.S. territory of Guam, affecting 500 
school-age children.56 From 2015 to 
2017, at least 150 other outbreaks 
spread throughout the United States, 
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ranging in size from 10 to more than 
3,000 individuals affected.53 These 
included further outbreaks among sev-
eral hundred university students in dif-
ferent college settings, as well as more 
than 3,000 cases in the Marshallese 
community in Arkansas.57 In calendar 
year 2019, 3,474 cases of mumps were 
reported in the United States, falling 
to 616 for calendar year 2020, and only 
25 cases distributed among 13 states by 
June 4 for calendar year 2021.58 As with 
the measles, distance learning, social 
distancing, and mask wearing may have 
played a role in reducing the number 
of cases of this respiratory transmitted 
disease.

There have been frequent common 
elements to many of the mumps virus 
outbreaks described in the post-vacci-
nation era. First, mathematical models 
predict that, depending on the commu-
nity and modeling methods used, 70% 
to 96% vaccination rates in populations 
are essential to maintain herd immu-
nity and break the chain of transmis-
sion.59-61 As antivaccination movements 
and misinformation have spread on the 
Internet, such groups have learned to 
target marginalized and traditionally 
insular religious or ethnic communities 
using simplified messages predicated 
on fear and conspiracy theories, leading 
to “hot spots” of decreased vaccination 
and compromised herd immunity.62-64 
Second, the mumps component of the 
MMR is about 78% effective when one 
dose is given and 88% effective when 

children receive the two recommended 
doses.65 However, there is evidence to 
indicate that immunity may wane over 
time, and because of decreased herd 
immunity, outbreaks may occur in previ-
ously immunized populations, especially 
older adolescents and young adults.66 
Third, as with many communicable dis-
eases, transmission is favored by close 
contact and crowded living conditions, 
thus many outbreaks have been recorded 
in groups where large household sizes or 
crowding is the norm, as well as in col-
lege dormitories.67 

Typical Clinical Manifestations

Mumps virus is acquired most readily 
through the upper respiratory epithelia, 
where primary viral replication occurs.68 
Invasion of local lymph nodes follows 
with subsequent viremia, which leads to 
the infection of secondary sites, where 
patients may experience complica-
tions.69,70 The total incubation period 
from the time of acquisition to the onset 
of clinical symptoms is generally about 
two weeks, although this may range as 
widely as 12 to 25 days.47,71

Children initially may experience a 
prodromal period of one to two days, 
marked by nonspecific, flu-like symp-
toms, such as fever, headache, vomiting, 
myalgias, and anorexia.47 This is fol-
lowed by parotid gland enlargement. 
(See Figure 4.) The majority of patients 
(70% to 80%) will experience bilateral 
parotid gland involvement, although 
unilateral disease does occur. 

Parotid gland enlargement may be 
difficult to discern visually from simple 
lymphadenitis, but the physician can 
attempt to distinguish the two by not-
ing the texture and outline of the swell-
ing on palpation (parotitis is a “brawny” 
edema with vague borders and loss 
of the angle of the mandible, whereas 
lymphadenitis may have clearer bound-
aries), and by noting the patient’s sensa-
tion when inducing a salivary response 
(the application of sour liquid on the 
tongue may cause a “puckering” or pain-
ful reaction in the parotid gland).47 The 
meatus of Stenson’s duct on the buccal 
mucosa also may be erythematous.72 In 
distinguishing viral parotitis from bacte-
rial parotitis, attempt to “milk” the duct 
by compressing the parotid gland and 
seeing if pus is excreted from Stenson’s 
duct. This maneuver is obviously dif-
ficult, if not impossible, in younger 
children, but it may be useful in older 
children and adults. 

Parotitis is accompanied by a painful 
pressure-like sensation, as well as tris-
mus, due to the diffuse swelling of the 
gland. This swelling reaches its maxi-
mum after three days and typically fades 
within five to seven days of onset.47,72 
Also of note, other salivary glands may 
be affected, such as the submaxillary or 
sublingual glands. Even after resolution 
of adenitis, viral shedding may ensue 
from parotid and salivary glands for the 
following two weeks. 

Laboratory investigations in uncom-
plicated mumps may reveal a normal 
or decreased white blood cell count, 
perhaps with a relative lymphocytosis.47 
Serum amylase may be elevated, which 
is reasonably due to salivary gland dis-
ease, but also may be due to pancreatitis. 
Even in uncomplicated disease, patients 
may have a cerebrospinal fluid (CSF) 
pleocytosis, as mild aseptic meningitis is 
extremely common.47,72

Complications

Prior to the introduction of the 
MMR vaccine, the most common 
cause of aseptic meningitis in infants 
and children was the mumps virus.73,74 
Meningitis and meningoencephali-
tis may span a range of symptoms, 
from relatively mild to ependymitis 
with hydrocephalus.75-78 Younger 
children with mumps meningitis/

Figure 3. Reported Mumps Cases by Year — United States, 
2000-2021*

Source: Centers for Disease Control and Prevention
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meningoencephalitis generally have 
more nonspecific symptoms of drowsi-
ness and lethargy, whereas older chil-
dren may develop more classic signs of 
nuchal rigidity. Seizures may occur in up 
to 20% to 30% of cases.47 CSF glucose 
is usually normal, and mild mono-
nuclear pleocytosis (250-1,000 white 
blood cells/mm3) is common.

Epididymo-orchitis and oophoritis 
are important complications among 
adolescents, particularly postpubertal 
children and young adults. In postpu-
bertal boys, up to 40% or more of cases 
may experience orchitis.60,79 Such cases 
usually appear within eight days of 
parotitis, but late presentation up to six 
weeks later has been reported. Orchitis 
may be characterized by fevers, chills, 
and swelling of one or both testes, with 
pain over the renal area or lower abdo-
men. Testicular tenderness can persist 
for several weeks in a small proportion 
of cases.79 Atrophy and sterility, par-
ticularly following bilateral disease, are 
pertinent long-term sequelae. In post-
pubertal girls, oophoritis may compli-
cate 5% to 7% of mumps cases, marked 
by pelvic pain and tenderness.47,60

Mumps pancreatitis may occur in 
3% of all cases, and it is usually mild or 
subclinical.80 Patients may experience 

epigastric pain, tenderness, fever, chills, 
and vomiting. Temporal association of 
diabetes mellitus following mumps virus 
infection has been reported, hypotheti-
cally due to islet cell destruction in pan-
creatitis, but a causal association has not 
been established.47

Mumps-associated deafness also has 
been reported following clinical disease, 
even in the absence of meningoen-
cephalitis.47,60,72 Other less common 
complications of mumps virus infections 
include nephritis, fetal loss during preg-
nancy, myocarditis, and other glandular 
diseases, such as thyroiditis, mastitis, 
dacryoadenitis, and bartholinitis. 

Diagnosis/Treatment

Mumps may be diagnosed clini-
cally in outbreak or epidemic situations 
because of its relatively straightforward 
presentation. However, the confirma-
tion of mumps cases in isolated or 
sporadic cases can be essential, from 
both a public health standpoint as well 
as a medical perspective. Nucleic acid 
amplification can most easily detect 
mumps virus from saliva or cheek swabs, 
due to the high levels of viral replication 
within salivary and parotid gland tissue 
after two or three days of symptoms.60,81 
CSF also is readily assayed by PCR for 

mumps virus in cases of meningoen-
cephalitis. Acute and convalescent sera 
also may be assayed for the presence of 
IgM or an associated rise in IgG anti-
body titers, although both strategies are 
problematic and unreliable.47,81 There 
may be no reliable rise in IgM anti-
bodies among previously immunized 
individuals, and IgG titers may be so 
high as to make detection of further rise 
difficult. 

As with measles virus infections, it is 
recommended to contact the regional 
health department to discuss the best 
locally available methods for laboratory 
diagnosis.

Supportive care is indicated for 
mumps virus infections.47,81 Analgesics 
may provide some relief from head-
aches and parotitis. The viral infection 
ultimately is self-limited, and currently 
there is no antiviral therapy approved 
for treatment of the acute course or its 
associated complications.

Prevention and Immunization

Isolation should be initiated for 
any suspected active mumps case in a 
healthcare setting. Standard and droplet 
precautions are recommended by the 
CDC.82 As mentioned earlier, regional 
public health departments should be 
notified and consulted for guidance 
regarding preferred diagnostic testing 
and for surveillance purposes.

All susceptible children, adolescents, 
and adults without contraindications 
should receive two doses of mumps 
vaccine.82,83 With one dose, the MMR 
vaccine provides an estimated 78% 
protection rate against mumps virus 
transmission; with two doses, the pro-
tection rate rises to 88%.82 As discussed 
previously, children should receive their 
first dose of MMR at 12-15 months of 
age, and the second dose (in the form of 
MMR or combined MMRV vaccine) 
at 4-6 years of age. Unlike with measles, 
there is no known protective antibody 
level for mumps and there are no other 
immune parameters that correlate with 
protection from mumps disease.

As previously mentioned, contrain-
dications to MMR vaccination include 
immunocompromising conditions, 
such as chemotherapy, hematologic 
malignancy, immunosuppression follow-
ing organ or bone marrow transplant, 

Figure 4. Parotid Gland Enlargement

Source: CDC/Patricia Smith; Barbara Rice; Public Health Image Library
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congenital immunodeficiency, and 
HIV and depressed CD4 cell counts.46 
Pregnant women should not receive the 
vaccine. Any prior history of anaphylaxis 
to the MMR vaccine is a contraindica-
tion. Those who have received immuno-
globulin within the past 11 months may 
not respond to vaccination, depending 
on the dosage and indications of prior 
immunoglobulin receipt.

During a mumps outbreak, public 
health authorities might recommend 
an additional dose of MMR vaccine 
for people at increased risk for getting 
mumps, such as sharing sport equip-
ment or drinks, kissing, or living in 
close quarters with a person who has 
mumps. Of note, in 2017, the Advisory 
Committee on Immunization Practices 
recommended that those with these 
risk factors for mumps infection during 
an outbreak should receive a third dose 
of MMR vaccine.84 Routinely using a 
third dose of the MMR vaccine in post-
exposure situations has been studied in 
some populations with a potential trend 
toward protection, but this practice is 
not recommended by the CDC.85 

Those with active mumps disease 
should be excluded from work and 
school for at least five days from onset 
of parotid gland swelling.81 

Conclusion
Measles and mumps virus outbreaks 

have become increasingly common in 
the United States between 2000 and 
2019. While reported cases declined in 
2020 and have remained low so far in 
2021, reduced vaccination rates provide 
concern for post-COVID-19 pandemic 
outbreaks of both infections. 

Measles is responsible for more than 
100,000 deaths per year globally.86 It is 
one of the most infectious agents known 
to humanity. Many children who survive 
the disease will experience significant 
morbidity and, in some cases, disability 
due to encephalitis. The measles vaccine 
is the most effective tool to prevent dis-
ease and disrupt transmission. 

Mumps, while clinically dissimilar 
with a lower burden of mortality and 
morbidity, potentially still may lead to 
significant morbidity and long-term 
effects in children. Vaccination is the 
most effective means of preventing the 
disease and disrupting transmission, 

but in certain populations with out-
breaks, even those with two prior doses 
of vaccine may develop the illness, and 
providers and public health departments 
should consider providing third doses of 
vaccines to those at risk. 
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CME/CE Questions
1. A previously healthy 3-year-old boy 

presents to your emergency depart-
ment with a two-day history of fever 
of 39°C with rhinorrhea, cough, and 
teary eyes. He has no other hallmark 
symptoms at this time, but you note 
that he is unvaccinated and your 
region is currently experiencing a 
measles outbreak. You explain to 
the mother what to expect in terms 
of signs and symptoms of measles. 
Which of the following is correct 
regarding the clinical manifestations 
of disease?

a. The rash is expected early, in the 
first one to two days of fever 
onset among 90% of children.

b. The typical measles rash initially 
appears on the trunk and spreads 
centrifugally to the extremities.

c. Koplik spots may be found in 
70% of children in the prodromal 
period. 

d. Koplik spots typically are persis-
tent into exanthem period of the 
viral illness.

2. While you are explaining to the 
mother of your patient why vac-
cination is important, she asks what 
makes measles more dangerous than 
other routine childhood illnesses, 
such as the cold. Which of the fol-
lowing is correct regarding serious 
complications of measles?
a. Pneumonia is the most common 

cause of death in complicated 
measles. 

b. Acute encephalitis occurs in one 
in 100 cases of measles disease.

c. Subacute sclerosing panencepha-
litis has not been seen in the 
United States since the introduc-
tion of the measles vaccine.

d. Subacute sclerosing panencepha-
litis is the most common neuro-
logical complication of measles 
disease.

3. The child in the previous questions 
is diagnosed later that same day 
with measles. The mother returns 
to you with questions regarding 
postexposure prophylaxis. Counting 
from the appearance of her son’s 
initial symptoms, her family’s first 
exposure to active measles was 48 
hours ago. She is unimmunized, and 
she works in a hospital nursery. She 
also has a 4-month-old infant at 
home who was exposed to the index 
case. Which of the following is cor-
rect regarding measles postexposure 
prophylaxis?
a. The mother is not eligible for 

postexposure prophylaxis because 
she did not present within a 
24-hour time frame.

b. The mother should receive one 
dose of the measles-mumps-
rubella (MMR) vaccine now 
and may return to work after 72 
hours.

c. The infant at home should 
receive one dose of the MMR 
vaccine now and may return to 
childcare after 72 hours.

d. The infant at home should 
receive intramuscular immuno-
globulin. 

4. A 19-year-old male college student 
presents to your emergency depart-
ment with painful swelling of his 
bilateral parotid glands for the past 
24 hours. Which of the following is 
true regarding mumps disease?
a. This patient would be at 

decreased risk for orchitis 
because of his age.

b. Pancreatitis is the most common 
complication in postpubertal 
patients.

c. Mumps was the most common 
cause of meningitis prior to the 
MMR vaccine. 

d. A neutrophilic leukocytosis often 
is seen on labs.

5. Multiple students on the local uni-
versity campus have been exposed 
or are at risk from a new mumps 
outbreak. Which of the following 
is true regarding control, preven-
tion, and postexposure prophylaxis 
measures?
a. The CDC recommends a third 

dose of MMR vaccine for those 
at risk in outbreak situations. 

b.  Those at risk will be protected 
adequately if they previously 
have received two doses of 
MMR vaccine.

c.  Cases should be placed on air-
borne precautions when they 
present in healthcare settings.

d.  Two doses of MMR vaccine 
provide almost 95% protection 
against acquiring mumps virus.

https://www.who.int/news-room/fact-sheets/detail/measles
https://www.who.int/news-room/fact-sheets/detail/measles


SUBSCRIBER INFORMATION 

CUSTOMER SERVICE: (800) 688-2421

Customer Service Email Address:  
customerservice@reliasmedia.com

Editorial Email Address:  
smark@relias.com

Online:  
ReliasMedia.com

 MULTIPLE COPIES: 
Discounts are available for group subscriptions, 
multiple copies, site-licenses, or electronic 
distribution. For pricing information, please 
contact our Group Account Managers at 
groups@reliasmedia.com or (866) 213-0844.

ACCREDITATION
In support of improving patient care, Relias LLC 
is jointly accredited by the Accreditation Council 
for Continuing Medical Education (ACCME), the 
Accreditation Council for Pharmacy Education (ACPE), 
and the American Nurses Credentialing Center 
(ANCC), to provide continuing education for the 
healthcare team. 

The Relias LLC designates this enduring material for a maximum of 3 AMA PRA Category 
1 Credits™. Physicians should claim only the credit commensurate with the extent of their 
participation in the activity.

3 ANCC contact hours will be awarded to participants who meet the criteria for successful 
completion

Approved by the American College of Emergency Physicians for a maximum of 3 hour(s) of 
ACEP Category I credit.

This Enduring Material activity, Emergency Medicine Reports, has been reviewed and is 
acceptable for credit by the American Academy of Family Physicians. Term of approval 
begins 01/01/2020. Term of approval is for one year from this date. Physicians should claim 
only the credit commensurate with the extent of their participation in the activity. Approved 
for 3 AAFP Prescribed credits.  

The American Osteopathic Association has approved this continuing education activity for 
up to 2.5 AOA Category 2-B credits.  

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/CE activity is intended for emergency and family physicians and nurses. It is in 
effect for 36 months from the date of the publication.

EMERGENCY MEDICINE REPORTS™ 
(ISSN 0746-2506) is published semimonthly 
by Relias LLC, 1010 Sync St., Ste. 100, 
Morrisville, NC 27560-5468. Periodicals 
postage paid at Morrisville, NC, and 
additional mailing offices. POSTMASTER: 
Send address changes to Emergency 
Medicine Reports, Relias LLC, 1010 Sync St., 
Ste. 100, Morrisville, NC 27560-5468. 

Executive Editor: Shelly Morrow Mark
Associate Editor: Mike Gates

Editorial Group Manager:  
Leslie Coplin

Accreditations Director:  
Amy M. Johnson, MSN, RN, CPN

GST Registration No.: R128870672

© 2021 Relias LLC. All rights reserved. Reproduction, 
distribution, or translation without express written 
permission is strictly prohibited.

Back issues: $30. Missing issues will be fulfilled 
by customer service free of charge when contacted 
within one month of the missing issue’s date.

EDITORS

Sandra M. Schneider, MD
Adjunct Professor of Emergency 

Medicine
University of Pittsburgh
Pittsburgh, PA

J. Stephan Stapczynski, MD
Clinical Professor of Emergency Medicine
Scholarly Projects Advisor
University of Arizona College of Medicine 

- Phoenix

NURSE PLANNER

Andrea Light, MS, BSN, RN, EMT, 
TCRN, CEN

Trauma Program Manager
Mt. Carmel East
Columbus, Ohio

EDITORIAL BOARD

Paul S. Auerbach, MD, MS, FACEP, 
FAWM

Redlich Family Professor
Department of Emergency Medicine
Stanford University School of Medicine
Stanford, California

William J. Brady, MD, FACEP, FAAEM
Professor of Emergency Medicine and 

Medicine, Medical Director, Emergency 
Preparedness and Response, University 
of Virginia Operational Medical 
Director, Albemarle County Fire Rescue, 
Charlottesville, Virginia; Chief Medical 
Officer and Medical Director, Allianz 
Global Assistance

Michael L. Coates, MD, MS
Professor Emeritus
Department of Family and Community 

Medicine
Wake Forest University School 

of Medicine
Winston-Salem, North Carolina

Alasdair K.T. Conn, MD
Chief (Emeritus) 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
National Director of Emergency 

Medicine, VHA
Professor, 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 of Emergency Medicine  

and Pediatrics
Vice Chairman for Academic Affairs
Division Chief of Pediatric Emergency 

Medicine
Department of Emergency Medicine
University of South Alabama
Mobile, Alabama

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, MMM, 
FACEP

Professor and Vice-Chairman of 
Emergency Medicine

University of Texas Medical School at 
Houston

Chief of Emergency Services, LBJ General 
Hospital, Harris Health System

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

David Sklar, MD, FACEP
Distinguised Professor Emeritus 

Emergency Medicine
University of New Mexico School of 

Medicine
Albuquerque, New Mexico

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
Attending Physician
Mt. Sinai Queens Hospital Center
Assistant Clinical Professor of Emergency 

Medicine, Mt. Sinai Medical School, 
Jamaica Queens, New York

Allan B. Wolfson, MD, FACEP, FACP
Vice Chair of Education, Department 

of Emergency Medicine, Professor of 
Emergency Medicine, Senior Advisor, 
GME Emergency Department Attending 
Physician 

University of Pittsburgh
Pittsburgh, Pennsylvania

© 2021 Relias LLC. All rights reserved. 



Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Measles and Mumps:  
A Possible Post-Pandemic Surge?

Number of Measles Cases Reported by Year 2010-2020* 
(as of Dec. 31, 2020)

Source: Centers for Disease Control and Prevention 

Coalescent Measles Rash

Source: Centers for Disease Control and Prevention, Public Health Image Library

Reported Mumps Cases by Year — United States, 
2000-2021*

Source: Centers for Disease Control and Prevention



Supplement to Emergency Medicine Reports, July 15, 2021: “Measles and Mumps: A Possible Post-Pandemic Surge?” 
Author: Trahern W. Jones, MD, Fellow, Division of Pediatric Infectious Diseases, Adjunct Instructor, Department of Pediatrics, 
University of Utah Health, Salt Lake City.

Emergency Medicine Reports’ “Rapid Access Guidelines.” © 2021 Relias LLC. Editors: Sandra M. Schneider, MD, FACEP, and 
J. Stephan Stapczynski, MD. Nurse Planner: Andrea Light, MS, BSN, RN, EMT, TCRN, CEN. Executive Editor: Shelly Morrow 
Mark. Associate Editor: Mike Gates. Editorial Group Manager: Leslie Coplin. Accreditations Director: Amy M. Johnson, 
MSN, RN, CPN. For customer service, call: 1-800-688-2421. This is an educational publication designed to present scientific 
information and opinion to health care professionals. It does not provide advice regarding medical diagnosis or treatment for 
any individual case. Not intended for use by the layman.

Parotid Gland Enlargement

Source: CDC/Patricia Smith; Barbara Rice; Public Health Image Library


	EMR071521
	EMRcard 071521SUP1

