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Introduction
Vaccination has dramatically reduced the number of cases of chickenpox, 

measles, polio, mumps, and pertussis treated in primary care settings. Antibiotic 
treatment of streptococcal pharyngitis has reduced the number of cases of 
rheumatic fever. As a result, there are generations of physicians who have never 
encountered patients with these diseases. These diseases are often relegated to 
the historical section of general medical textbooks. However, recent isolated 
outbreaks in adults as well as children have brought these diseases back into the 
forefront1,2 for primary care providers. These outbreaks can be attributed to 
several factors, including waning immunity; perceived lack of need for booster 
shots; concern about a causal link between vaccines and neurobehavioral condi-
tions such as autism and attention deficit hyperactivity disorder; and parental 
desire to decrease their children’s exposure to vaccines.

This article will review the recognition and clinical management of several 
disappearing infectious diseases, including varicella, measles, polio, mumps, per-
tussis, and rheumatic fever. 

Varicella
Overview. Thought to be derived from the Old English word “giccin,” 

which translates to “itching,” varicella or chickenpox is caused by the varicella-
zoster virus (VZV). VZV belongs to the herpes virus family and, like all other 
herpes viruses, VZV causes a lifelong infection once introduced into the host. 
Transmission occurs by inhalation of aerosolized respiratory secretions or con-
tact with fluid from the skin lesions. Varicella zoster disease refers to the primary 
infection, and herpes zoster disease refers to the reactivation of the latent virus. 

Epidemiology. Chickenpox is a highly contagious viral infection. In the 
pre-vaccine era, complications from the primary disease caused up to 15,000 
hospitalizations, with 100-150 deaths annually in the United States.3 With 
the introduction of the vaccine in 1995, the morbidity and mortality declined 
significantly.4,5 Outside the United States, increased migration of unvaccinated 
people has caused an increase in the incidence of varicella infection in adoles-
cents and adults.6 One study from England showed that mortality from VZV 
has been increasing for the past 30 years and 80% of deaths from chickenpox are 
in adults.7 This shift in epidemiology is different from our previous experience 
with chickenpox prior to the vaccine.

Clinical Symptoms. Once infected with VZV, the incubation period, during 
which the patient is asymptomatic, can last from 10-21 days. Prodromal symp-
toms consist of fever, general malaise, headache, and abdominal pain and occur 
for 1-2 days prior to the onset of the skin lesions. 

The classic exanthem of chickenpox consists of pruritic macules that become 
papular and eventually form fluid-filled vesicles. The classic description of 
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Disappearing diseases are not yet entirely invisible.  Their 
infrequent but unfortunate resurrections despite theo-
retically effective vaccination and public health measures 
require the primary care physician to be vigilant toward 
these persistent foes.

●● Mortality from chickenpox actually has been increasing 
over the past 30 years and the majority of deaths are in 
adults.

●● Measles, which reached an all time low in 2004, has 
been resurfacing partly due to highly publicized but 

incorrect association of MMR vaccine with autism.

●● Mumps still occurs in isolated outbreaks with the  
average age of infection shifting from childhood to  
late adolescence/early adulthood.

●● Pertussis can be challenging to diagnose from traditional 
cultures but PCR testing may provide quicker results.

●● Rheumatic fever is now rare but the age of onset influ-
ences the order of complications; younger children tend 
to develop carditis first whereas older patients tend to 
develop arthritis first.

Executive Summary

“dewdrop on a rose petal” refers 
to the zone of erythema surround-
ing the clear blisters. Patients typi-
cally have lesions at various stages 
(macular, papular, or vesicular). 
This mixture of stages differentiates 
the varicella exanthem from that of 
smallpox. The varicella rash usually 
begins on the face, neck, or trunk 
and proceeds in a centripetal direc-
tion, or outward toward the extremi-
ties. In children, the lesions cross 
the hair line, are found on the scalp, 
and are also often present in the oro-
pharynx, ears, nares, genitals, and on 
the eyelids and conjunctiva. Varicella 
lesions typically do not invade the 
cornea. The rash disappears within 3 
weeks of onset. 

Of note, the number of vesicular 
skin lesions on the body has been 
shown to be positively correlated 
with the maximum body tempera-
ture and degree of viremia.8 In addi-
tion, the varicella rash is often more 
extensive in older patients and in 
secondary household contacts who 
contract the disease.

Differential Diagnosis. Other 
more common diseases can be mis-
taken for a varicella rash, includ-
ing disseminated meningococcus, 
coxsackievirus or echovirus viral 
exanthem, drug eruption, papular 
urticaria/contact dermatitis, insect 
bites, eczema herpeticum, or der-
matitis herpetiformis. Smallpox, 
although now considered extinct, 
should be considered in the context 
of bioterrorism. 

Diagnosis. The diagnosis of 

chickenpox is made clinically. If the 
diagnosis is uncertain, a Tzanck 
smear may be performed. Once a 
fresh vesicle is identified, it should be 
unroofed and the base scraped with 
a #15 scalpel blade. The sample can 
then be placed on a microscope slide 
for immediate analysis or placed in 
viral media for transfer to the lab. 
The presence of multinucleated giant 
cells indicates VZV but can also be 
indicative of the herpes simplex virus. 
Polymerase chain reaction (PCR) 
testing of the cell scraping is more 
specific and sensitive for varicella, 
especially if performed early in the 
illness.9

Serological testing is also possible, 
although results may not be available 
immediately. The utility of serologic 
testing is limited, but may be helpful 
in the management of the hospital-
ized patient. Assays of IgG antibod-
ies to VZV are helpful to determine 
the immune status of individuals 
whose history of varicella is unknown 
or uncertain.

Complications. In the healthy 
pediatric patient, asymptomatic 
hepatitis with transient elevation of 
liver enzymes is a common compli-
cation of varicella infection and has 
no sequelae.10 Itching can lead to 
secondary bacterial infection of the 
vesicular rash and is the most com-
mon complication; invasive infection 
with group A streptococcus and 
toxic shock syndrome have been 
described in rare cases. Antibiotic 
therapy has been shown to reduce 
the risk of life-threatening bacterial 

superinfection,11 but fatal sepsis or 
necrotizing fasciitis may still occur. 
Always check for signs of cellulitis 
surrounding the varicella lesions. 

Cough and/or dyspnea can be a 
sign of varicella pneumonia, which 
is the most common cause of death 
from primary varicella disease; a plain 
chest radiograph will show interstitial 
pneumonitis with diffuse bilateral 
infiltrates and perihilar densities. 

Post-varicella acute cerebellar 
ataxia is the most common neu-
rological complication of varicella, 
occurring once in every 4000 cases.12 
This presents with the gradual onset 
of gait disturbance, nystagmus, and 
slurred speech and lasts days to 
weeks. Encephalitis is another seri-
ous complication.13 Nuchal rigidity, 
altered mental status, and seizures 
are clinical signs of meningoen-
cephalitis, which is less common 
than ataxia but may have a chronic 
course in the immunocompromised 
patient. Age is a risk factor for cen-
tral nervous system (CNS) complica-
tions of varicella infections. Patients 
younger than 5 years and older than 
20 years are most susceptible to CNS 
complications.14,15 

Hemorrhagic complications of 
varicella are more commonly seen 
in adults. Thrombocytopenia dur-
ing acute primary varicella can be 
associated with bleeding into skin 
lesions, petechiae, purpura, epistaxis, 
hematuria, and gastrointestinal 
hemorrhage. 

Treatment. Previously healthy, 
immunocompetent children younger 
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than the age of 12 diagnosed with 
varicella do not require treatment 
with antiviral agents.16 Treatment is 
reviewed in Table 1.

In immunocompromised patients, 
acyclovir should be initiated within 
2-3 days after onset of the rash. Early 
administration of acyclovir prevents 
onset of VZV pneumonia17 and 
decreases complications from the 
varicella exanthem (secondary bacte-
rial infection).

Children with varicella should not 
be given aspirin due to the risk of 
developing Reye’s syndrome. 

Exposure. Children should be 
kept home from school or daycare 
until no new lesions are appearing 
and all the lesions have completely 
crusted over. Remind parents to 
avoid aspirin and all aspirin-contain-
ing products.

Unimmunized household contacts 
who are exposed to varicella should 
be given the varicella vaccine within 
3 days.16 Varicella zoster immuno-
globulin is recommended for immu-
nocompromised patients, newborns, 
and pregnant patients; pregnant 
women are at significant risk for vari-
cella pneumonitis. One study showed 
that chickenpox is five times more 
likely to be fatal in pregnant women 
than in nonpregnant adults.18

While in the ED, patients with 
possible varicella infection should be 
isolated. Primary care providers with-
out evidence of immunity who have 
been exposed to a varicella patient 
should not care for high-risk patients 
for 10 to 21 days after exposure.16 

Vaccination. The live-virus vaccine 
is available as a monovalent vaccine 
and in combination with the measles, 
mumps, and rubella (MMR) vaccine. 
Patients who have only had one dose 
of the vaccine can have breakthrough 
varicella with milder symptoms.

Measles
Overview. With the introduction 

of the measles vaccine in 1963, there 
was an effective eradication of the 
endemic disease.19 Reports of mea-
sles to the CDC were at an all-time 
low in 2004.20-22 Cases that occurred 
involved patients with international 
travel.23 Since 2004, the highly pub-
licized but incorrect association of 
MMR vaccine with autism resulted 
in many parents electing to forego 
immunization for their children. 
This has led to a rise in measles and 
measles-related morbidity and mor-
tality. In 2008, more measles cases 
were reported than in any other 
year since 1997; more than 90% of 
those infected had not been vacci-
nated or their vaccination status was 
unknown.20 In addition, a quarter of 
these outbreaks occurred in patients 
older than age 20.24

Epidemiology. The word 
“measles” is derived from the Latin 
word “misellus,” which translates 
as “miserable.” The virus belongs 
to the family Paramyxoviridae, and 
is a single-strand RNA virus. It is 
also known as rubeola or English 
measles and is not to be confused 
with rubella, which is German 
measles. The peak incidence of infec-
tion occurs during late winter and 
early spring and is most common 
in unvaccinated children younger 
than 2 years of age. Along with lack 
of immunization, pregnancy, mal-
nutrition, and vitamin A deficiency 
have been linked to severe forms of 
the disease.25-27 The mode of entry 
into the body is via the respiratory 
mucosa or conjunctivae. Note that 
the measles virus can survive in aero-
solized droplets for up to an hour. 
Once infection occurs, the incuba-
tion period is 10 days, during which 
the patient is usually asymptomatic.

Clinical Presentation. The onset 
of symptoms is heralded by a high 

fever (usually to 104° Fahrenheit), 
followed by the three Cs: cough, 
coryza, and conjunctivitis. Koplik 
spots (see Figure 1), 1-2 mm white 
spots with a red background, found 
on the buccal mucosa are pathogno-
monic for measles. They appear dur-
ing the prodrome and fade away after 
48 hours. Their absence on examina-
tion does not exclude a diagnosis. 
The classic exanthem of measles is 
an erythematous maculopapular rash 
that begins on the face and proceeds 
in a caudal direction, involving the 
whole body, including the palms and 
soles. The patient will be most ill 
during the first 2 days after the onset 
of the rash. After fusing into large 
salmon-colored patches, most often 
on the face and chest, the rash will 
fade away within a week.

Differential Diagnosis. Because 
of its similarity to other pediatric 
exanthems, the differential diag-
nosis of measles is quite broad and 
includes infectious mononucleo-
sis, Kawasaki disease, scarlet fever, 
meningococcemia, parvovirus B19 
infection, roseola, rubella, and 
enteroviral infections. Drug erup-
tions from sulfonamides or pheno-
barbital can also mimic the exanthem 
seen in measles. 

Diagnosis. While a clinical diag-
nosis of measles is often adequate in 
endemic areas, laboratory tests are 
usually recommended to confirm 
the diagnosis where the incidence of 
measles is low, such as in the United 
States. Serologic testing is most 
commonly employed; both IgM and 
IgG antibodies specific to measles 
are produced in the initial immune 
response. An IgM antibody assay 
obtained on a nasopharyngeal sample 
has almost 100% specificity if done 
within several days of onset of the 
rash. False-negatives may occur if the 
sample is obtained in the first 2 days 
of the rash. IgG antibody levels peak 
within a month and can persist for a 
long time.28

Complications. Several fac-
tors, such as young age (especially 
younger than 2 years)29 and malnu-
trition, can increase the severity of 
complications. 

Acute otitis media is the most 

Table 1: Treatment of 
Varicella

Oral Acyclovir
•	Healthy,	>	12	years	old
•	Chronic	skin	conditions
•	Chronic	pulmonary	disease
•	Taking	long-term	salicylate
•	Corticosteroids	—	short	

intermittent	or	aerosolized		
•	Secondary	household	cases

IV Acyclovir
•	Immunosuppressed
•	Secondary	complications
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frequent complication of measles. 
Pneumonia is the most severe com-
plication and a common cause of 
death.30 Measles-related giant-cell 
pneumonia is prevalent among 
immunocompromised patients with 
leukemia or HIV/AIDS and can be 
caused by the measles virus itself, or 
by superinfection with Staphylococcus 
aureus or Streptococcus pneumoniae.31 
Other respiratory complications of 
measles include laryngotracheobron-
chitis (croup), bronchiolitis, and bac-
terial tracheitis.

Febrile seizures occur in less than 
2.5% of children and are usually 
benign.32 Encephalitis, on the other 
hand, has a poor prognosis. Three 
forms of encephalitis have been 
attributed to measles:33

• Progressive infectious encepha-
litis, associated with immunocom-
promised patients, is a progressive 
deterioration that leads to altered 
mental status and seizures.34

• Post-infectious encephalitis is 
an immune-mediated process that 
involves demyelination of white 
matter. There is no direct viral inva-
sion of neural cells in this form of 
encephalitis.35 Symptoms can include 
headache, vomiting, altered mental 
status, and weakness; these usually 
begin 4 to 14 days after the appear-
ance of the rash. 

• Subacute sclerosing 

panencephalitis can occur from one 
to 35 years after onset of disease, 
when the measles virus is reacti-
vated.36 Mean time of onset is 7 
years. Patients who were infected 
with measles prior to the age of 2 
years have a stronger association with 
development of subacute sclerosing 
panencephalitis. Symptoms include 
a slow onset of behavioral changes, 
accompanied by myoclonus, ataxia, 
and visual disturbances. The progno-
sis is very poor. 

Gastrointestinal complications are 
less frequent than the respiratory 
or neurological symptoms, and are 
more prevalent among patients in 
developing countries.37 These symp-
toms can include anorexia, diarrhea, 
weight loss, and precipitation of 
severe protein calorie malnutrition. 

Treatment. Rapid identification 
and isolation of patients with pos-
sible measles is imperative. 

Management of primary measles is 
supportive. Patients with any respira-
tory symptoms should have a chest 
X-ray. Judicious use of antipyretics 
is also recommended. Follow-up 
with the primary care provider after 
an initial ED visit and/or hospital-
ization is important to monitor for 
post-measles complications. 

For malnourished children, espe-
cially in developing countries, and 
for immunocompromised patients, 

vitamin A supplementation can 
reduce the morbidity and mortal-
ity from measles.38 The American 
Academy of Pediatrics recommends 
vitamin A supplementation for any 
child 6 months to 2 years who is 
hospitalized for measles and its 
complications.16,34,39 

A recent review suggests that anti-
biotics will decrease the incidence 
of otitis media and pneumonia but 
have no effect on development of 
diarrhea, conjunctivitis, croup, or 
mortality.40,41 The use of antivirals, 
such as ribavirin and interferon, may 
have some benefit in immunocom-
promised patients, but the evidence 
is limited.42

Vaccination. The risk of com-
plications from a primary measles 
infection is higher among chil-
dren younger than 1 year of age. 
Therefore, current guidelines rec-
ommend that children 6 months 
through 11 months of age get vac-
cinated when exposure is imminent, 
such as during an outbreak or during 
international travel.16

Exposure. If a patient with no 
prior history of immunization pres-
ents within 72 hours after an expo-
sure to measles, the vaccine may be 
administered.

In addition to the vaccine, intra-
muscular immunoglobulin is rec-
ommended for patients at high risk 
for severe sequelae of the disease if 
they present within 6 days of expo-
sure.16,43 High-risk patients include 
pregnant women, children with 
HIV/AIDS, and infants younger 
than 1 year of age. 

Polio
Overview. The word “polio” 

originates from the Greek word for 
“gray,” which refers to the gray mat-
ter in the spinal cord that is infected 
during acute poliomyelitis. Although 
paralysis is a feared complication of 
this febrile illness, it is a rare compli-
cation. Most poliovirus infections are 
not apparent to the patient.

The poliovirus is an enterovi-
rus, a group that also includes 
the Coxsackie (of hand-foot-and-
mouth disease) and echoviruses. It 
is spread via the fecal excretion and 

Table 1: Koplik Spots on the Buccal Mucosa

Source:	Public	Health	Image	Library,	Centers	for	Disease	Control	and	Prevention.
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pharyngeal secretions of the patient, 
with the former being the major 
mode of transmission. 

Epidemiology. The introduction 
of the Sabin and Salk vaccine44 in 
the early 1950s resulted in a marked 
decrease in the incidence of polio in 
industrialized countries. Worldwide 
public health initiatives by the World 
Health Organization have focused 
on eradication of the natural form of 
the disease. 

In the United States, the last case 
of wild poliovirus disease was seen in 
197945; since then, all reported cases 
in the United States have been vac-
cine-associated. Isolated outbreaks 
are still common in rural parts of 
India and Africa, where warfare and 
political upheaval make distribution 
of vaccine difficult.

Prior to the industrial revolu-
tion, most polio infections occurred 
in infants. Because infants still had 
antibodies passively obtained from 
their mothers, they were spared from 
developing a primary viremia and the 
subsequent invasion of the CNS that 
causes paralysis. This allowed infants 
to acquire active immunity to polio 
while having general passive immu-
nity. Advances in public sanitation 
and personal hygiene protected the 
public from many infectious diseases, 
but delayed the patient’s infection 
with the poliovirus.46 Thus, children 
in developed countries were infected 
with the poliovirus after their pas-
sively gained antibodies had waned. 
Infection without antibodies led to 
primary viremia and infection of the 
CNS.47 

Clinical Presentation and 
Complications. The incubation 
period can range from 1 to 4 weeks. 
The most common manifestation is 
inapparent (subclinical) polio, which 
occurs in 90–95% of infections and 
causes no symptoms or sequelae. In 
5% of infections, the patient experi-
ences nonspecific symptoms, such as 
general malaise, fever, anorexia, vom-
iting, and abdominal pain. The dura-
tion of this minor form of the polio 
illness is usually 3–5 days, and most 
patients have complete recovery. 

A small percentage of patients may 
recover temporarily, only to have a 

resurgence of symptoms, including 
fever, worsening headache, nuchal 
rigidity, and soreness of back muscles 
and limbs. This form of polio is 
known as non-paralytic poliomy-
elitis and is diagnosed clinically by 
the presence of nuchal and spinal 
rigidity.48 Urinary incontinence can 
occur due to transient paralysis of the 
bladder. There may be a temporary 
change in peripheral reflexes, either 
an increase or decrease, which usu-
ally resolves. Recovery is complete, 
although recent studies have shown 
that subclinical neuron involvement 
in the brain and motor neurons of 
the spinal cord may result in eventual 
muscle weakness and neuromuscu-
lar symptoms many years or even 
decades later.49

Paralytic poliomyelitis occurs in 
0.1% of infected patients. As with 
non-paralytic poliomyelitis, it occurs 
in the second part of the biphasic ill-
ness after a period of apparent recov-
ery. However, the difference between 
paralytic and non-paralytic polio is 
that in the second phase of the ill-
ness, the patient will start to have 
severe myalgias and paresthesias. 
Paralysis follows over several days. 
Since the virus invades the anterior 
horns of the spinal cord, the damage 
occurs in the lower motor neurons, 
resulting in flaccid paralysis.50 On 
exam, the deep tendon reflexes can 
be hyperactive briefly before disap-
pearing completely. The involvement 
is asymmetric. Proximal muscles tend 
to be more involved than distal mus-
cles, with the legs more commonly 
involved than the arms. 

Compared to the involvement of 
the spinal cord, bulbar poliomyelitis 
is a form of paralytic poliomyelitis 
that occurs due to paralysis of the 
muscles innervated by the cranial 
nerves. Along with the facial and 
masticatory muscles, there is paralysis 
of the soft palate and pharynx.51 The 
symptoms can include an inability to 
control secretions, with dysphagia 
and dyspnea. Involvement of the 
medulla can lead to dysautonomia 
and prolonged periods of apnea, 
resulting in respiratory compromise.

Polioencephalitis is yet another 
clinical presentation of polio that 

is distinguished by confusion and 
altered mental status. Primarily 
occurring in infants, it is associ-
ated with seizures, coma, and spas-
tic paralysis. In contrast to flaccid 
paralysis, spastic paralysis is due to 
damage of upper motor neurons. 
Respiratory insufficiency is common 
in this form of polio.

Differential Diagnosis. There are 
many potential causes of acute flaccid 
limb paralysis, including West Nile 
virus infection and non-polio entero-
viral infection (enterovirus 7158). 
Guillain-Barré syndrome also can 
present as flaccid limb paralysis, with 
or without sensory loss. However, 
asymmetric flaccid limb paralysis 
without any sensory loss during 
or after an acute febrile illness in a 
nonimmunized child or young adult 
almost always indicates paralytic 
poliomyelitis, especially outside the 
Western hemisphere.

Non-paralytic poliomyelitis can 
present similar to aseptic meningitis 
caused by other enteroviruses.52 

Post polio syndrome, with fatigue, 
myalgias, or paralysis, can occur in 
adults with a history of polio. This 
may be due to the further loss of 
anterior horn cells within a popula-
tion of neurons that were compro-
mised by the previous poliovirus 
infection. The overall prognosis is 
good, and this form of polio rarely 
causes further disability. Persons with 
this syndrome do not shed poliovirus 
in their secretions and/or stool and 
are, therefore, not infectious.

Diagnosis. As with varicella, the 
diagnosis of poliomyelitis can be 
made on clinical findings; however, 
in non-endemic countries confirma-
tory testing is obtained. The virus 
is isolated from two stool samples 
collected 24-48 hours apart. Samples 
can be obtained from the orophar-
ynx or cerebrospinal fluid (CSF), but 
are more difficult to grow in culture. 

A four-fold rise between the acute 
and convalescent specimens suggests 
poliovirus infection. This method 
cannot distinguish between antibod-
ies induced by vaccine and by the 
wild virus.

The CSF findings are similar 
to other viral meningitides: mild 
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elevation of protein and a cell count 
of 10 to 500/µL with predominant 
lymphocytes. 

Treatment. There are no anti-
viral medications effective in the 
treatment of polio. Management is 
supportive and ranges from simple 
analgesic treatment for myalgias to 
aggressive ventilator support for 
respiratory failure.

Vaccination. The live-virus form 
given orally (OPV) is associated 
with vaccine-associated paralytic 
poliomyelitis (VAPP), especially 
among immunodeficient children 
and those receiving their first dose. 
This is thought to be due to a par-
tial reversion to the neurovirulent 
phenotype,53 which then goes on to 
affect the anterior horn of the spinal 
cord, as in the case of the wild form. 
Because of this, the inactivated form 
is the only version currently adminis-
tered in the United States. 

Previously immunized adults trav-
eling to endemic areas should be 
given one booster dose of inactivated 
polio vaccine (IPV), and nonimmu-
nized adults should receive at least 
three doses,54 including two doses 
given 4 weeks apart and the third 
one 6 months later. 

Mumps
Overview. Mumps presents as an 

acute viral infection of the salivary 
glands associated with fever and is 
caused by the mumps virus, a mem-
ber of the Paramyxovirus family. 
Exclusive to human beings, mumps 
is transmitted by direct contact, 
respiratory droplets, or fomites, 
which inoculate the nasopharynx 
and/or upper respiratory tract. 

Epidemiology. The largest epi-
demic of mumps in the post-vaccine 
era occurred in 2006 on college 
campuses in 40 states.55 The inci-
dence was highest among college-age 
patients between the ages of 18 and 
24 years and recipients of two doses 
of mumps vaccine. Similar to measles 
and pertussis, mumps is an example 
of a disease that had a considerable 
decline in its incidence, but with 
localized epidemics still occurring 
due to various factors, such as wan-
ing of immunity over time, higher 

population density, higher herd 
immunity threshold, and less effec-
tive vaccine strains.56,57 As evident 
from the recent outbreak, the aver-
age age of infection is also shifting 
from childhood to late adolescence/
early adulthood.

Clinical Presentation. The incu-
bation period can last from 2 to 3 
weeks. A transient viremia can occur 
prior to the onset of symptoms, 
during which time the patient is 
contagious. The prodrome consists 
of low-grade fever, general malaise, 
anorexia, myalgia, and headache. 

The incubation period is followed 
by the classic symptoms of pain-
ful swelling of the parotid glands. 
On physical exam, the angle of the 
mandible is often hidden beneath 
the swelling, and the opening of 
Stensen’s duct in the oropharynx can 
be edematous and erythematous. 
The swelling of the parotid gland 
can also be associated with otalgia on 
the ipsilateral side, with upward and 
outward deviation of the affected 
ear. In 90% of cases, the contralateral 
parotid gland will also be affected. 
Rarely, the submandibular and sub-
lingual glands will also be affected. 
Resolution of the pain and swelling 
occurs in a week.

The mumps virus has a strong 
affinity to the epithelial lining of 
glands and can also infect the tes-
tes. Fifteen to 30% of pre-pubertal 
males can develop epididymoorchitis 
up to 6 weeks after the parotitis. 
Epididymoorchitis is associated with 

swelling and tenderness of the tes-
ticle. Although a feared complication, 
sterility from mumps orchitis is rare.58 
Resolution occurs within a week.

Complications. The most com-
mon complication of mumps is infec-
tion of the CNS. Fever, headache, 
vomiting, and nuchal rigidity can 
be present, indicating meningitis. 
Alterations in mental status, focal 
neurological deficits, and seizures 
occur. Other CNS complications 
include facial palsy, cerebellar ataxia, 
transverse myelitis, Guillain-Barré 
syndrome, and flaccid paralysis. 
Subclinical pancreatitis is seen. 
Other less common complications 
include myocarditis, arthritis, and 
transient or permanent thyroiditis. 
Pregnant women have an increased 
risk of spontaneous fetal abortion. 
If the neonate is carried to term, 
there is no increased risk of fetal 
malformations.

Differential Diagnosis. Other 
infectious causes of parotitis include 
S. aureus, cytomegalovirus, Epstein-
Barr virus, enteroviruses, and para-
influenza. Noninfectious causes 
include a parotid duct stone or 
tumor. Mikulicz syndrome is charac-
terized by abnormal enlargement of 
glands in the head and neck, includ-
ing the parotid, lacrimal, and salivary 
glands.59 This syndrome can occur 
in association with other underlying 
disorders such as leukemia, tuber-
culosis, Hodgkin’s lymphoma, and 
lupus or collagen vascular diseases.

While mumps can cause orchitis, it 

Table 2: Endemic Countries for Mumps, Pertussis, Varicella, 
Measles, and Polio85

Disease Endemic Areas
Mumps	 Still	endemic	in	most	countries	around	the	world,		
	 	 unknown	if	endemic	in	United	States

Pertussis	 Still	endemic	in	most	countries	around	the	world,		
	 	 including	United	States

Varicella	 Still	endemic	in	most	countries	around	the	world,		
	 	 unknown	if	still	endemic	to	United	States

Measles	 Most	countries	in	Africa,	Afghanistan,		
	 	 Bangladesh,	India,	Indonesia,	Pakistan,	Thailand,		
	 	 Philippines,	Bulgaria,	Bosnia,	Brazil,	Argentina;		
	 	 isolated	epidemics	in	the	United	States

Polio	 Afghanistan,	Nigeria,	India,	Pakistan
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is not a common cause of testicular 
pain. Any patient who presents with 
tenderness and swelling of the tes-
ticle should first be evaluated for tes-
ticular torsion or sexually transmitted 
disease. 

Diagnosis. Patients present-
ing with fever and parotid swelling 
should be screened for mumps. The 
virus can be isolated from naso-
pharyngeal swabs, urine, blood, 
or semen soon after the onset of 
symptoms. Serological confirmation 
with IgM and IgG testing is recom-
mended due to the difficulty associ-
ated with isolation of the virus in 
culture.60 

Measurement of amylase and 
lipase should be obtained to evalu-
ate for the level of parotid and pan-
creatic involvement. CSF should be 
obtained for any concerning neuro-
logical symptom. Mumps meningitis 
is associated with a leukocytosis with 
predominant lymphocytes and nor-
mal to elevated glucose.

Treatment. As with polio, there 
is no antiviral treatment specific to 
mumps. Since this disease is benign 
and self-limited, antipyretic and anal-
gesic treatment is usually sufficient. 
Steroid administration has not been 
shown to improve the clinical course 
of mumps orchitis, although it may 
help diminish the pain and edema.61

Vaccination. The recent outbreak 
of mumps in college campuses has 
raised the question of a third booster 
dose given in early adolescence.57

Pertussis
Overview. Pertussis originated as 

a Latin word that translates to “per” 
(intensive) “tussis” (cough). The 
“whoop” referred to in the collo-
quial term “whooping cough” refers 
to the sudden intake of breath after a 
coughing fit. The responsible organ-
ism is Bordetella pertussis, a gram-
negative, aerobic coccobacillus that 
only infects humans, is spread via 
aerosolized droplets, and adheres to 
ciliated respiratory epithelium.

Epidemiology. The introduction 
of a vaccine in the 1940s led to a 
dramatic reduction in the incidence 
of pertussis infections.62 However, 
immunization has not affected the 

circulation of B. pertussis. The disease 
has remained endemic, with break-
through epidemics occurring every 
2–5 years.63 The epidemiology of 
pertussis infections has changed. In 
the pre-vaccine era, most reported 
cases (> 93%) were in children 
younger than 10 years; in the post-
vaccine era, 65% of the reported 
cases occur in patients older than age 
10.64 Modern-day pertussis is a dis-
ease affecting all age groups.

In the past 25 years, there has 
been an increase in the incidence of 
pertussis.65 The waning of vaccine-
induced immunity has allowed con-
tinued transmission of the infection 
among adolescents and adults, with 
subsequent “passage to susceptible 
infants.”66

Vaccine refusal by parents is cited 
as a leading cause of the recent per-
tussis epidemic in California,67 where 
infants with immature immune sys-
tems and the elderly have been at 
highest risk for mortality.

Clinical Symptoms. The incuba-
tion period can range from 3 to 12 
days. This stage is followed by the 
catarrhal stage. The catarrhal stage 
is indistinguishable from a com-
mon upper respiratory infection. 
Low-grade fever can be present. 
The patient is most infectious dur-
ing this stage, which can last up to 2 
weeks. The paroxysmal stage is sig-
naled by the paroxysms of coughing. 
Occasionally, an inspiratory whoop is 
heard. This is caused by forceful inspi-
ration against a partially closed glottis. 
Post-tussive emesis is also common 
in pediatric patients. This paroxys-
mal phase is the longest phase and 
can last for 2 to 6 weeks, after which 
the convalescent phase begins, with 
symptoms improving slowly over the 
course of about two weeks. 

Due to the lack of mature mus-
culature, infants younger than 3 
months often are not able to cough 
vigorously and will instead choke, 
gag, gasp, and/or become cyanotic. 
Periods of apnea may also be noted. 
Pertussis should be considered in 
infants who present with apnea, cya-
nosis, or an acute life-threatening 
event (ALTE). 

Older children and adults with 

pertussis present with a history of a 
persistent cough. Studies have shown 
that pertussis is the cause of 32% of 
prolonged cough cases in adolescents 
and adults.68

Conjunctival hemorrhage is seen in 
pertussis due to the increased intra-
thoracic pressure from coughing. 

Differential Diagnosis. 
Mycoplasma pneumoniae infections 
can also present with protracted 
episodes of coughing, but these 
are continuous and not sudden 
and paroxysmal as with pertussis. 
Patients with a mycoplasma infection 
have fever and headache. In young 
infants, a staccato cough and puru-
lent conjunctival discharge suggests 
a Chlamydia trachomatis infection. 
Respiratory syncytial virus (RSV) can 
also present similarly to pertussis, but 
has more recognizable lower respi-
ratory tract signs, such as rales and 
wheezing. 

Diagnosis. While isolation of B. 
pertussis in culture remains the gold 
standard for diagnosis, this can be 
difficult. Ideal specimen collection 
requires placing the swab into the 
posterior pharynx and holding it in 
place for 15–30 seconds. A dacron or 
rayon swab should be used. Cotton 
swabs should not be used because 
they are toxic to the organism. Special 
culture media is required to grow 
the organism, which can take 7-10 
days. PCR analysis of these specimens 
can provide results. Serologic testing 
comparing acute and convalescent 
levels of pertussis antibodies is more 
useful in epidemiological studies and 
is not employed in a clinic or emer-
gency department setting.

It is important to note that the 
sensitivities of culture, PCR, and 
serological testing are highest when 
a patient presents within 7-10 days 
of onset of symptoms, and decrease 
with the duration of the illness. 
Testing later may lead to a false-
negative test.

Leukocytosis, ranging from 15,000 
to 100,000 cells/mm3, is a charac-
teristic finding during the catarrhal 
stage of the disease.69 While the pres-
ence of this finding is very suggestive 
of pertussis (high positive predictive 
value), lack of this finding does not 
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rule out the diagnosis (low negative 
predictive value). 

Complications. The complica-
tions from a primary pertussis 
infection vary depending on the 
age of the patient. The most com-
mon complications of pertussis are 
pneumonia, seizures, and encepha-
lopathy. Death can also occur but 
is most common in infants younger 
than 4 months. These infants have 
the highest rate of mortality (1%) 
from pertussis.70 Prematurity, young 
maternal age, and underlying car-
diac and pulmonary disease are 
additional risk factors for mortality. 
Other complications include apnea 
and bradycardia; this can be due to 
the increased vagal tone prior to 
coughing or the obstruction and 
subsequent hypoxemia during a 
coughing spell. Pneumonia is the 
most common complication and a 
cause of death among infants with 
pertussis; this can be caused directly 
by B. pertussis or indirectly by S. 
aureus, S. pneumoniae, and anaero-
bic pathogens. Respiratory failure 
from pneumonia and hemorrhage 
are the principal causes of mortality. 
Seizures and encephalopathy are rare 
complications.

In older patients and adults, com-
plications are primarily from the 
prolonged, intense coughing spells 
and include coughing syncope, sleep 
disturbance, pneumothorax and sub-
cutaneous emphysema, rib fractures, 
and urinary/fecal incontinence. 
Carotid dissection has been reported 
as a severe but rare complication of 
pertussis in an adult.71

Treatment. Isolation of sus-
pected pertussis is important in the 
ED. Patients who present with a 
prolonged cough without a readily 
identifiable cause should be placed 
in respiratory isolation until pertussis 
is ruled out or the patient has been 
treated for a minimum of 5 days 
with an appropriate antibiotic. In 
addition, all health care profession-
als should observe standard precau-
tions and wear a respiratory mask 
when examining a patient with a 
cough when pertussis is suspected or 
confirmed.

A recent Cochrane review72 

suggests that administration of 
antibiotics for the treatment of per-
tussis is effective in eliminating B. 
pertussis from patients, thus limiting 
the spread of infection. However, 
treatment does not alter the clinical 
course of the illness. Recommended 
courses include 3 days of azithromy-
cin, 7-14 days of erythromycin, or 7 
days of clarithromycin. 

In neonates, macrolides have been 
associated with infantile hypertrophic 
pyloric stenosis. However, the risk of 
developing life-threatening complica-
tions of pertussis infection outweighs 
the potential risk of pyloric steno-
sis. Infants younger than 1 month 
should be treated with azithromycin 
and monitored for gastrointestinal 
signs of obstruction with hypertro-
phic pyloric stenosis. For patients 
allergic to macrolides, trimethoprim-
sulfamethoxazole can be used.

Hospitalization is recommended 
for patients with pertussis who are 
younger than 3 months of age and 
for patients of all ages who present 
with apnea. 

Exposure. Unimmunized 
adults and adolescents with wan-
ing immunity are significant res-
ervoirs of infection with pertussis. 
Chemoprophylaxis is recommended 
for neonates and infant household 
contacts, as it may limit the sec-
ondary transmission of the virus.16 
Prophylaxis can be achieved with 
either azithromycin or erythromycin 
administration. Postexposure pro-
phylaxis with antibiotics for health 
care workers who had exposure to 
patients with confirmed pertussis is 
recommended, even if they had been 
vaccinated.73

Vaccination. For patients younger 
than 7 years of age, the current vac-
cine used in developed countries 
includes diphtheria, tetanus toxoid, 
and acellular pertussis (DTaP). This 
has replaced the original vaccine 
that consisted of whole-cell pertussis 
component (DTP) and had adverse 
side effects. 

A booster vaccine containing teta-
nus toxoid, diphtheria, and acellular 
pertussis (Tdap) is recommended for 
adolescents at 11–18 years of age.16 
Adults 19–64 years of age should 

receive a single dose of Tdap.74 Tdap 
may be given as tetanus prophylaxis.

It is important for EDs to ensure 
that medical staff members are pro-
tected against pertussis to prevent 
the risk of transmission to susceptible 
patients. One study showed that 
emergency department staff had 
low levels of antibody to pertussis, 
despite 99% having had documented 
childhood immunization.75 

Rheumatic Fever and 
Rheumatic Heart Disease

Epidemiology. Acute rheumatic 
fever results from an autoimmune 
response to a group A streptococ-
cus (GAS) infection. At the begin-
ning of the century, acute rheumatic 
fever was the most common cause of 
acquired heart disease.76 A decline in 
the incidence of rheumatic fever and 
heart disease in the Western hemi-
sphere has been linked to improved 
sanitation, antibiotic treatment of 
streptococcal infections, and a shift 
in the prevalent strains of GAS from 
rheumatogenic to non-rheumato-
genic strains.76,77 The current inci-
dence of the disease is 0.5/100,000, 
although there have been isolated 
outbreaks in communities. 

In developing countries, the inci-
dence of rheumatic fever remains 
high at 50/100,000 and is still the 
most common form of acquired 
heart disease.78 Age at onset influ-
ences the order of complications; 
younger children tend to develop 
carditis first, whereas older patients 
tend to develop arthritis first.

Clinical Symptoms and 
Diagnosis. The Jones criteria79 
outline the clinical features of acute 
rheumatic fever. (See Table 3.) 

Carditis can present as pericar-
ditis, myocarditis, endocarditis, 
or congestive heart failure. Mitral 
regurgitation is the most common 
type of valvular disorder. The aor-
tic valve can also be affected with 
aortic regurgitation and/or insuf-
ficiency. Myocarditis presents as 
tachycardia with cardiomegaly or 
arrhythmias. Pericarditis can manifest 
as a friction rub, pericardial pain, or 
cardiomegaly. 

The polyarthritis is migratory 
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and involves large joints. The joints 
can be hot, swollen, and exquisitely 
tender. Sydenham’s chorea consists 
of sudden, rapid, and purposeless 
movements of the face and upper 
extremities.80 This can be the sole 
presenting symptom for rheumatic 
fever. Of note, in the United States, 
acute rheumatic fever is the most 
common cause of chorea.81 The sub-
cutaneous nodules are small, painless 
swellings over the body promi-
nences, such as hands, feet, elbows, 
scalp, and vertebrae. The rash is an 
erythematous macule with central 
clearing and serpiginous borders. 

For the required diagnosis of 
a preceding GAS infection, the 
slide agglutination (also known as 
Streptozyme or Rapid Strep) can be 
used. Elevation of antistreptolysin 
O (> 333 units), anti-DNase B, or 
antihyaluronidase antibody levels can 
also be used. 

Treatment. Once diagnosis of 
acute rheumatic fever has been made, 
1.2 million units of benzathine 
penicillin G should be administered 
intramuscularly or, alternatively, 10 
days of oral procaine penicillin.16 
Erythromycin can be used in the 
penicillin-allergic patient. Treatment 
with antibiotics has not been shown 
to alter cardiac outcomes from acute 
rheumatic fever.82 

Anti-inflammatory therapy with 
salicylates has been shown to relieve 
symptoms of fever, arthritis, and 

arthralgia. Aspirin can be given in a 
dose of 80-100 mg/kg/day for 6 
weeks, with gradual tapering over a 
month. Traditionally, prednisone has 
been used if congestive heart failure 
develops as a complication of acute 
rheumatic fever, although there the 
evidence is lacking.83 There is no spe-
cific therapy for chorea, but carba-
mazepine or valproic acid have been 
shown to be more effective than 
haloperidol.84

Conclusion
Infectious diseases such varicella 

and measles have fallen off the radar 
of many primary care providers, yet 
they remain endemic in many devel-
oping countries, and outbreaks occur 
in this country. It is also impor-
tant to stay informed about health 
updates and advisories from local and 
state health departments regarding 
outbreaks within the geographical 
scope of the primary care provider. 

Other diseases, such as pertussis 
and acute rheumatic fever, are rare 
but can be still encountered in the 
United States. Obtaining an immu-
nization history in a patient who 
presents with a suspicious infectious 
disease is crucial. Discharge plans 
should include follow-up with the 
primary doctor for assessment of 
their immunization status, especially 
in high-risk patients such as infants, 
pregnant women, the elderly, and 
the immunocompromised.
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Physician CME Questions
1. Which is the correct way to obtain 

a specimen for pertussis?
a. Use a cotton swab in the ante-

rior nares for several seconds.
b. Use a rayon/Dacron swab in 

the anterior nares for several 
seconds.

c. Use a cotton swab in the pos-
terior nasopharynx for 15-30 
seconds.

d. Use a rayon/Dacron swab in 
the posterior nasopharynx for 
15-30 seconds.

2. An 11-year-old boy presents with 
new onset of rash described as 
“dew drops on a rose petal.” His 
medical history is significant for 
asthma, for which he takes inhaled 
fluticasone daily. His 7-year-old 
brother also presents with simi-
lar lesions and has no history of 
asthma or chronic medication use. 
Neither is immunized. What is the 
correct treatment for the patient 
and his brother?
a. Symptomatic relief and reassur-

ance for both
b. Oral acyclovir for both
c. Acyclovir for the 11-year-old; 

no specific treatment for his 
younger brother

d. No specific treatment for the 
11-year-old; acyclovir for the 
7-year-old

3. You prescribe acyclovir for a 
14-year-old boy who presents with 
primary varicella. When can this 
patient return to school?
a. Immediately after getting one 

dose of acyclovir in the ED
b. After taking acyclovir for 72 

hours
c. After completing the entire 

course of antibiotics
d. Once all the lesions have 

crusted over

4. What is the most common compli-
cation seen from a primary varicella 
infection?
a. Varicella encephalitis
b. Varicella pneumonia
c. Secondary infection of rash
d. Sensorineural hearing loss

5. What is the most common cause of 
mortality in patients with measles, 
pertussis, and varicella?
a. Pneumonia
b. Encephalitis
c. Toxic shock syndrome
d. Meningitis
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