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Throat Infections Part I:  
Low-Acuity Disease Entities

Sore throats are common! Being able to differentiate low-acuity self-limited 
infections from those processes that may result in sepsis or life-threatening airway 
compromise is critical. The author, in this two-part article, reviews the range of 
pathologies that may present with a sore throat.

— Ann M. Dietrich, MD, FAAP, FACEP, Editor

Introduction
Pediatric patients with sore throat are a common presentation in the emergency 

department. Presentation may vary from low-acuity, self-limited viral pharyngitis 
to infections leading to sepsis or airway compromise. Emergency medicine provid-
ers must be able to differentiate among vast differential diagnoses when evaluating 
pediatric patients with sore throat. It is important that emergency providers maintain 
a systematic approach in the evaluation of these patients to ensure that a potentially 
life-threatening condition is not missed. 

This article will review common pediatric pathologies that present with sore throat, 
as well as the diagnostic and management strategies for the emergency provider. Part 
1 of this article will cover low-acuity disease entities, whereas part 2 will describe more 
virulent etiologies of sore throat.

Epidemiology
Sore throat is a frequently encountered chief complaint in the emergency depart-

ment. Each year, they are more than 2 million emergency department visits and more 
than 7 million outpatient pediatric visits for sore throat.1 Approximately 20% of pedi-
atric emergency department visits for sore throat are secondary to bacterial pharyngitis 
caused by group A beta-hemolytic Streptococcus (GABHS), also known as “strep 
throat.”2 The peak incidence of GAHBS pharyngitis is in children ages 5 to 15 years.3

Additionally, it is estimated that $200-$500 million is spent annually on the evalu-
ation of pediatric pharyngitis.4 Multiple guidelines, such as the Infectious Diseases 
Society of America, American Heart Association, and the American Academy of 
Pediatrics, have generated criteria to facilitate and attempt to streamline clinical care 
for providers in the assessment of sore throat regarding testing and treatment strate-
gies for patients with sore throat and, potentially, GABHS.5 

However, inappropriate antibiotic prescribing for patients presenting with sore 
throat still continues well into the current COVID-19 pandemic. Unnecessary anti-
biotic use leads to increased healthcare costs, the potential for antibiotic resistance, 
and the potential for patient side effects/allergic reactions. It is important for emer-
gency providers to learn appropriate prescribing behavior in an effort to limit these 
complications. 

The presentation and management of various diagnoses that may present with 
sore throat will be discussed under the specific disease entity section. It is crucial that 
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EXECUTIVE SUMMARY
 z The most common pre sentation of oropharyngeal 

candidiasis involves the formation of a pseudomem brane 
characterized by white plaques on an erythematous base. The 
exudate resembles cottage cheese in appearance, and the 
pseudomembrane can be easily scraped off.

 z Behçet’s syndrome is an inflammatory disorder with 
multisystem involvement, including the vascular system, 
gastrointestinal system, and neurological system. It may 
present with recurrent oral and genital ulcerations.

 z Herpetic lesions will begin as vesicular as opposed to 
aphthous lesions, which begin with a small macule. 
Additionally, herpes labialis typically affects the hard palate 
and/or vermilion border, as opposed to aphthous ulcerations, 
which affect the buccal or lingual mucosa.

 z Patients with parotitis typically will present with rather rapid 
onset of parotid gland swelling and ten derness in that area.  
Upon examination, a patient will have a signifi cant amount 
of swelling and edema over the parotid gland, and purulence 
may be expressed from Stensen’s duct. A patient may have an 
associated fever and trismus secondary to masseter muscle 
spasm. The prodrome of myalgias, headache, and fatigue can 
be seen with mumps.

 z Viral pharyngitis is the most common etiology of sore 
throat among pediatric patients. Viral infections can lead to 
the inflammation of the phar ynx and/or tonsils. There are 
multiple possible viruses that can cause viral pharyngitis. 
Patients typi cally will present with sore throat, fever, and 
odynophagia. Some of the most com mon viruses implicated 
in viral pharyngitis include rhinovirus, adenovirus, coxsackie 
A virus, Epstein-Barr virus (EBV), and influenza. Respiratory 
viruses, such as rhinovirus and adenovirus, along with 
enteroviruses frequently are more encountered etiologies of 
viral pharyngitis in infants and younger children.

 z Coxsackie A virus can cause herpangina or hand, foot, and 
mouth disease. Both are common in infants and young 
children. The most common etiology is coxsacki evirus A 16, 
which is a member of the Enterovirus genus. Complications of 
cox sackie A virus include myocarditis, and it is one of the most 
common etiologies of viral myocarditis in the United States.

 z The clinical syndrome of EBV involves a pro drome of systemic 
symptoms of fever, malaise, fatigue, and headache prior to 
the sore throat or pharyngitis development. Patients may 
have an associated exudate as well as posterior cervical 
chain lymphade nopathy. Less commonly, palatal pete chiae 
and diffuse maculopapular rashes may be encountered. It 
is important to consider HIV in adolescents with risk fac tors 
presenting with this constellation of symptoms, since these 
symptoms may be  seen in acute HIV infection as well.

 z Splenomegaly also is encountered fre quently with infectious 
mononucleosus and is seen in up to half of patients who 
develop infectious mononucleosis. It is important to examine 
the spleen and potentially obtain an ultrasound to determine 
the extent of the splenomegaly. Splenic rupture can be 
associated with infectious mononucleosis and can even occur 
without trauma. Is important to counsel patients to avoid 
physical contact, specifically contact sports, for at least three 
weeks following the diagnosis of infectious mononucleosis, 
and they should be evalu ated by their primary care physician 
prior to returning to sports.

 z Group A beta-hemolytic Streptococcus pharyngitis presents 
with an abrupt onset of sore throat with associated systemic 
symptoms, such as headache, malaise, and decreased oral 
intake secondary to odynophagia. Patients may present with 
edematous ton sils, tonsillar exudate, and tender anterior 
cervical chain lymphadenopathy.

emergency physicians be attuned to poten-
tial clues for severe etiologies of sore throat 
and complicated cases of pharyngitis to 
avoid missed diagnoses and potential risk 
for increased morbidity and mortality.

History and Exam
Thorough history taking may help 

facilitate a diagnosis in patients present-
ing with sore throat. Certain key features 
are important to note. Shortness of breath, 
stridor, and/or increased work of breathing 
can indicate a potential obstructive process, 
such as epiglottitis, deep-seated neck space 
abscess, and possible concomitant pneu-
monia, such as with COVID-19. Fever 
is a common presentation with infectious 
etiologies of sore throat and may help 
exclude the diagnosis of allergies. It also is 
important to note any systemic symptoms, 
such as fatigue, since it may help facilitate a 
diagnosis of infectious mononucleosis. 

The onset of symptoms also is important 
to note. A subacute presentation typically 
can be seen in viral and/or bacterial phar-
yngitis. However, an abrupt presentation 
can be concerning for acute epiglottitis. 
Similarly, vaccination status is important 
to note, since unimmunized children are 
at increased risk from diphtheria and 
Haemophilus influenzae (epiglottitis). 

Other historical considerations include 
concomitant medical comorbidities, such 
as immunocompromising conditions such 
as a history of human immunodeficiency 
virus (HIV). Important social consider-
ations include the presence of sick con-
tacts, since pharyngitis typically is seen in 
clusters of family members. Similarly, it is 
important to note patient’s sexual history, 
including specifically asking a patient about 
receptive oral intercourse, since gonococcal 
pharyngitis can present as a mimic to strep 
throat. 

Physical examination includes a thor-
ough evaluation of patient vital signs, 
noting any significant tachypnea, fever, 
and the presence or absence of hypoxia. 
Immediately afterward, or even concomi-
tantly, an assessment of the airway is cru-
cial. The presence of stridor suggests upper 
airway compromise and warrants emergent 
evaluation and expedited workup and 
management. The provider should obtain a 
general sense or evaluation of the patient’s 
appearance, such as being toxic (or in acute 
distress) vs. uncomfortable (but in no acute 
distress). 

However, it is important to note that 
pediatric patients may be rather well-
appearing later into the course of the 
various diseases presented in this review. 
The patient's appearance can assist emer-
gency practitioners in deciding the rapid-
ity of management that is required and 
appropriate disposition. Pediatric patients 
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with stridor, toxic appearance, or in tripod 
positioning can be concerning for epiglot-
titis and/or deep-seated neck space infec-
tion. These patients require immediate 
evaluation and expedited management/
disposition, preferably in a controlled envi-
ronment, such as in an operating room, 
with definitive management, evaluation, 
and, most importantly, airway protection. 

An initially nontoxic-appearing child 
then should have a thorough evaluation of 
the oropharynx performed at the bedside. 
The presence of trismus typically indicates 
inflammation of the masseter muscle and is 
associated with more severe oropharyngeal 
infections. For example, trismus is seen 
commonly in patients with peritonsillar 
abscesses. 

The presence of tonsillar exudate and/or 
edema is important to note. Exudate may 
be seen in bacterial and/or viral pharyngi-
tis, as well as with candidal pharyngitis. It 
is important to note the quality, quantity, 
color, and consistency of the exudate, since 
different disease entities can be associated 
with particular exudate characteristics. The 
presence of vesicles may suggest a diagnosis 
of a viral pharyngitis from coxsackievirus 
and/or herpetic stomatitis as the cause of a 
patient’s symptoms. 

Tonsillar symmetry should be noted, 
since tonsillar enlargement, along with 
potential uvular deviation, can be indica-
tive of peritonsillar cellulitis and abscess. 
Concomitant evaluation of the lymph 
nodes can demonstrate associated tender 
lymphadenopathy, which can be seen in 
some of the etiologies of sore throat, such 
as GABHS and diphtheria. Oropharyngeal 
edema, strawberry tongue, and cracked 
lips, along with fever, can be indicative of 
a diagnosis of Kawasaki disease. It is also 
important to evaluate the tympanic mem-
branes, since ear pain can occur secondary 
to referred pain from nonoropharyngeal 
etiologies of sore throat, such as sinusitis, 
dental infections, and/or allergies. 

Besides a thorough evaluation of the 
patient’s head and neck, it is important for 
the provider to assess the patient systemi-
cally, including an evaluation of the skin. 
Examples of skin findings include a dif-
fuse erythematous rash, which can be seen 
in scarlet fever; a maculopapular rash on 
the palms and soles, which can be seen in 
coxsackie infections, such as hand, foot, and 
mouth disease; and a gun metal rash, can 
be seen in patients with disseminated gon-
orrhea. Most often, the history and physical 
exam are all a provider needs to facilitate 

the diagnosis. Specific diagnostic tests are 
discussed within each disease pathology 
presented later. 

Disease Entities

Oral Candidiasis
Background. Oral candidiasis is com-

mon among infants and immunocompro-
mised patients and presents with white 
plaques on an erythematous base. Typically, 
there is alteration of normal oropharyn-
geal flora that leads to an overgrowth of a 
fungus that can cause oral pharyngeal can-
didiasis, also known as thrush. This is very 
common in young infants, but it also can 
be seen in older children who have been 
treated recently with antibiotics, are on 
inhaled glucocorticoids for asthma, and/or 
have a concomitant immunocompromised 
state, such as acquired immunodeficiency 
syndrome.6,7 

While there is a variety of Candida spe-
cies that can lead to thrush, the most com-
mon is Candida albicans.8
Presentation. The most common pre-

sentation of oropharyngeal candidiasis 
involves the formation of a pseudomem-
brane characterized by white plaques on an 
erythematous base. The exudate resembles 
cottage cheese in appearance, and the 
pseudomembrane can be easily scraped off. 
(See Figure 1.) Removing the white plaques 
can lead to a small amount of underlying 
bleeding. Children typically will present 

with odynophagia, while older children 
may present with ageusia.
Diagnosis. As mentioned, the diagnosis 

of oral pharyngeal candidiasis is clinical and 
based on classic findings of a white plaque 
on an erythematous base that is easily 
scraped off. If there is a diagnostic concern, 
a Gram stain, fungal culture, or potassium 
hydroxide preparation demonstrating bud-
ding yeasts with or without hyphae can be 
performed, which clinches the diagnosis. 
The clinician must consider the diagnosis 
of HIV for children with recurrent oropha-
ryngeal candidiasis or older children who 
develop candidiasis without predisposing 
factors, such as inhaled glucocorticoids, 
concomitant chemotherapy, and/or recent 
antibiotic usage.9 
Management. The mainstay of treat-

ment for oral candidiasis involves antifun-
gal therapy. For immunocompetent infants 
between 1 month and 1 year of age, the 
first-line treatment is oral nystatin suspen-
sion (swish and swallow) of 200,000 units, 
four times a day for seven to 14 days. For 
immunocompetent children with mild 
infection who are older than 1 year of 
age, the treatment is nystatin suspension 
400,000 to 600,000 units four times per 
day for seven to 14 days. 

In patients who are immunocompro-
mised and/or who have severe infection, 
oral fluconazole is recommended. The rec-
ommended dose in these patients is 6 mg/
kg orally once on the first day, followed by 

Figure 1. Oral Candidiasis

Source: Centers for Disease Control and Prevention.
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3 mg/kg once per day for seven to 14 days. 
Patients with severe thrush and odynopha-
gia who are unable to tolerate fluids and/or 
oral medications may need to be hospital-
ized for intravenous (IV) fluconazole.9

Aphthous Stomatitis (Canker Sore)
Background. Aphthous stomatitis, also 

known as a canker sore, is the most com-
mon type of recurrent noncontagious oral 
ulcer. Risk factors for the recurrence of 
aphthous ulcers include local trauma, such 
as biting one’s lip, and genetics.10 Stress and 
anxiety also can provoke lesions to recur. \

Aphthous ulcers can develop in the 
absence of underlying conditions. They also 
can be seen in the setting of methotrexate 
use or with underlying diseases, such as 
systemic lupus erythematosus, neutropenia, 
inflammatory bowel disease, and/or celiac 
disease. 

Furthermore, they also can be seen in 
patients with Behçet’s syndrome. Behçet’s 
syndrome is an inflammatory disorder with 
multisystem involvement, including the 
vascular system, gastrointestinal system, 
and neurological system. It can present 
with oral and genital ulcerations. Recurrent 
oral ulcerations should make emergency 
providers consider this diagnosis.
Presentation. Aphthous stomatitis 

presents with painful oral lesions that typi-
cally are comprised of localized ulceration. 
Usually, patients will have prodromal 
sensations, including burning, itching, or 
stinging. The ulcerations begin with small 
erythematous macules that ultimately 
develop into a shallow ulcer on the oral 
mucosa, most commonly on the buccal 
and lingual mucosa. (See Figure 2.) The 
ulcerations have a punched-out appearance, 
typically in a circular pattern with an ery-
thematous halo.
Diagnosis. The diagnosis of aphthous 

stomatitis is through clinical examination. 
Differential diagnosis includes herpes labi-
alis.11 While it is sometimes difficult to dif-
ferentiate the two disease entities, there are 
some important diagnostic findings that 
can help providers. Herpetic lesions will 
begin as vesicular as opposed to aphthous 
lesions, which begin with a small macule. 

Additionally, herpes labialis typically 
affects the hard palate and/or vermilion 
border, as opposed to aphthous ulcerations, 
which affect the buccal or lingual mucosa. 
(See Figure 3.). If there is a diagnostic 
dilemma, a sample of the lesion may be 
sent for viral culture. A Tzanck smear of 
the lesion with a Giemsa stain under the 

microscope to determine the presence of 
multinucleated giant cells seen in herpes 
virus infections is no longer routinely 
performed, since the procedure lacks sen-
sitivity compared to viral culture and/or 
polymerase chain reaction.12 
Management. The management of 

aphthous ulcerations is mainly related to 

analgesia. There typically is spontaneous 
resolution of the ulcerations within seven to 
10 days. Topical anesthetics, such as muco-
sal lidocaine, may alleviate some of the 
patient’s pain. Antimicrobial mouthwashes 
also may be provided, mostly for comfort 
or if there is a concern for a superimposed 
bacterial infection, although that is rare.13

Figure 2. Shallow Ulcer on the Lower Lip Consistent  
with Aphthous Ulcer

Courtesy of Genppy. Aphthous ulcer. https://commons.wikimedia.org/wiki/File:Aphthous_ulcer.jpg

Figure 3. Herpes Labialis

Source: Centers for Disease Control and Prevention.
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Sialolithiasis
Background. Sialolithiasis occurs when 

calcium deposits form a stone in a salivary 
duct, ultimately leading to obstruction in 
the flow of saliva. Concomitant sialoade-
nitis, or inflammation of the salivary gland, 
can occur. The most common locations for 
sialolithiasis involve the submandibular 
gland and Wharton’s duct, as well as the 
parotid gland and Stensen’s duct. It also 
can involve the sublingual gland. Salivary 
stones infrequently are seen in children, 
but they are more common in male smok-
ers between the ages of 30 and 60 years.14 
Presentation. Most salivary stones 

occur in the submandibular glands, and 
obstruction of salivary flow typically will 
lead to swelling there that often is painful 
or sialadenitis. Patients will present with 
unilateral facial, neck, and/or mouth pain, 
which is exacerbated with eating.
Diagnosis. Diagnosis of sialolithia-

sis and sialadenitis can be achieved via 
clinical examination. Palpating the floor 
of the patient's mouth, palpating along 
Wharton's duct, and inspecting the orifice 
Wharton’s duct, and inspecting the orifice 
located near the frenulum of the tongue 
may demonstrate a stone, hardening, and/
or potentially purulent exudate.15 Frank 
purulence is concerning for bacterial 
sialadenitis, which indicates the need for 
more advanced imaging, such as computed 
tomography (CT) scanning to determine 
whether there is an associated abscess that 
would need operative drainage by an oral 
maxillofacial surgeon or otolaryngologist. 

Similarly, the provider can palpate the 
buccal mucosa and Stensen’s duct, which 
is typically near the second upper molar 
on the buccal mucosa. Tenderness to pal-
pation of the area and/or palpation of a 
small, hard, mobile stone may confirm the 
diagnosis. 

Imaging may be required if the diag-
nosis is unclear, if there is concern for 
suppurative sialoadenitis, if the patient 
is toxic-appearing, and/or if the patient 
has a concomitant immunocompromised 
state. The imaging study of choice typically 
is CT with IV contrast for delineating 
potential abscesses.16 Ultrasound may also 
be useful but is less sensitive in evaluating 
for abscesses.
Management. Sialolithiasis without 

evidence of sialadenitis and/or acute infec-
tion should be managed with adequate 
pain control, including anti-inflammato-
ries, and sialagogues, such as lemon drops, 
to stimulate salivation and promote the 

passage of the stone. Having the patient 
massage the affected gland also can 
provide significant relief. If there is con-
comitant infection, the patient may require 
antibiotics. The most common etiology 
of bacterial sialadenitis is Staphylococcus 
aureus, but ill-appearing patients should 
be started on broad-spectrum antibiotics. 
Abscesses associated with sialadenitis need 
to be drained by an oral surgeon for source 
control of the infection.17 Sialadenitis 
caused by a systemic syndrome, such as 
Sjögren’s syndrome or sarcoidosis, should 
be treated supportively.

Parotitis
Background. Parotitis involves the 

inflammation of the parotid gland, and 
there are multiple etiologies or potential 
causes. Mumps is a highly infectious 
and contagious viral etiology of parotitis 
in children.18 Vaccination efforts have 
curtailed the prevalence of mumps, but 
there are occasional outbreaks in areas 
of patients residing in close quarters. 
Bacterial parotitis can be seen secondary 
to staphylococcal and/or anaerobic organ-
ism infections. Additionally, there are 

multiple noninfectious etiologies of par-
otitis, including systemic disorders, such as 
sarcoidosis or collagen vascular disorders. 
Other risk factors for parotitis include 
sialolithiasis, dehydration, and concomi-
tant oral neoplasm.19 
Presentation. Patients with parotitis 

typically will present with rather rapid 
onset of parotid gland swelling and ten-
derness in that area. (See Figure 4.) Upon 
examination, a patient will have a signifi-
cant amount of swelling and edema over 
the parotid gland, and purulence may be 
expressed from Stensen’s duct. A patient 
may have an associated fever and trismus 
secondary to masseter muscle spasm. The 
prodrome of myalgias, headache, and 
fatigue can be seen with mumps.20

Diagnosis. The diagnosis of parotitis 
is clinical. If there is concern for a bacte-
rial superlative parotitis, imaging such as 
CT with IV contrast may delineate the 
presence of an abscess. Similarly, in toxic-
appearing children with evidence of sepsis, 
CT may be useful in evaluating for the 
spread of the infection to surrounding tis-
sues and/or to delineate any other poten-
tial deep neck space infections.

Figure 4. Parotitis

Courtesy of Afrodriguezg. Parotiditis. https://commons.wikimedia.org/wiki/File:Parotiditis_
(Parotitis;_Mumps).JPG
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Management. If the etiology of 
parotitis is viral or noninfectious, treat-
ment involves supportive care, such as 
hydration and pain control. If there are 
no contraindications, anti-inflammatory 
medications, such as nonsteroidal anti-
inflammatory drugs (NSAIDs), can 
help alleviate some of the patient’s pain. 
Sialagogues, along with gentle massage of 
the affected gland, also may help alleviate 
some of the discomfort. If the patient has 
trismus, is unable to tolerate oral fluids, 
and/or is toxic-appearing with a concern 
for superimposed bacterial/superlative 
parotitis, the patient should be admitted 
for IV antibiotics and IV hydration.21 The 
antimicrobial selection should include 
broad-spectrum antibiotics and have 
adequate coverage against S. aureus as well 
as anaerobes. 

Viral Pharyngitis
Background. Viral pharyngitis is the 

most common etiology of sore throat 
among pediatric patients. Viral infections 
can lead to the inflammation of the phar-
ynx and/or tonsils (also known as tonsilli-
tis). There are multiple possible viruses that 
can cause viral pharyngitis.22 Patients typi-
cally will present with sore throat, fever, 
and odynophagia. Some of the most com-
mon viruses implicated in viral pharyngitis 
include rhinovirus, adenovirus, coxsackie 
A virus, Epstein-Barr virus, and influenza. 
Respiratory viruses, such as rhinovirus and 
adenovirus, along with enteroviruses (cox-
sackie A) are frequently more encountered 
etiologies of viral pharyngitis in infants 
and younger children. In contrast, teenage 
patients are more likely to be infected with 
Epstein-Barr virus, which causes infec-
tious mononucleosis, herpes simplex virus, 
and, rarely, acute HIV infection. 

Another important etiology of sore 
throat in the current state of the world 
includes severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2). More than 
half of the children that develop severe 
acute respiratory syndrome associated 
with SARS-CoV-2 have concomitant 
sore throat. Exam typically will dem-
onstrate pharyngeal erythema without 
exudate. Children with COVID-19 typi-
cally will have concomitant respiratory 
symptoms, such as cough and shortness 
of breath, along with systemic symptoms 
of fatigue, fever, and gastrointestinal 
symptoms of nausea, vomiting, and diar-
rhea . Children may infrequently become 
quite ill with COVID-19 and present in a 

fashion similar to acute respiratory distress 
syndrome.
Presentation. Adenovirus-associated 

pharyngitis can present with associated 
common cold symptoms (coryza), con-
junctivitis, fever, and cervical lymphadeni-
tis. A patient can have systemic symptoms, 
such as associated fever, general malaise, 
and headache.23 Children can present 
with exudative pharyngitis with cervical 
lymphadenopathy similar to infection 
with group A Streptococcus. Children also 
can have associated cough and viral pneu-
monia secondary to adenovirus. This can 
help differentiate infection with GAHBS, 
which will be characterized typically by 
the absence of a cough.24 Outbreaks of 
adenovirus can be seen in association with 
close contact, such as schools, or in the 
summer in swimming pools. The disease 
is typically self-limited and resolves spon-
taneously within five to seven days. The 
diagnosis is clinical, and management is 
supportive, including analgesics, antipyret-
ics, and hydration (oral is preferred if the 
patient can tolerate it). 

Coxsackie A virus can cause herpangina 
or hand, foot, and mouth disease. Both are 
common in infants and young children. 
The most common etiology is coxsacki-
evirus A 16, which is a member of the 
Enterovirus genus.25 Coxsackie virus infec-
tions also tend to occur in outbreaks, com-
monly in close quarters, such as daycares, 
schools, and swimming pools.26 The spread 
of coxsackievirus occurs via direct contact 
with open vesicles or bodily fluids such 
as saliva, and via fecal-oral transmission.27 
Patients presenting with herpangina typi-
cally will have prodromal fever, fatigue, 
and anorexia with the development of sore 
throat. Herpangina leads to painful vesicu-
lar lesions that ultimately ulcerate in the 
posterior oropharynx. (See Figure 5.) 

In contrast, vesicular lesions of hand, 
foot, and mouth disease typically occur 
on the anterior portion of the mouth, 
such as the tongue and lips. Patients with 
hand, foot, and mouth disease will present 
with erythematous papules that eventu-
ally develop into vesicles and will typically 
involve the patients’ soles and palms. (See 
Figure 6.) The disseminated rash typically 
occurs after the oral lesions appear. Both 
herpangina and hand, foot, and mouth 
disease can be quite painful for the patient. 
Diagnosis is clinical, and management 
involves supportive care with antipyretics 
and analgesics. Topical mucosa lidocaine, 
as well as lozenges, can provide some pain 

relief. Pedialyte ice pops also can alleviate 
some of the pain and provide adequate 
oral hydration. 

Rarely, patients who are unable to 
tolerate oral fluids and who have signs 
of dehydration may require IV hydra-
tion. Complications of coxsackie A virus 
include myocarditis, and it is one of the 
most common etiologies of viral myocar-
ditis in the United States.28,29 Symptoms 
of myocarditis include presentation akin 
to acute heart failure, with evidence of 
volume overload, jugular vein distention, 
hepatomegaly, pulmonary edema, and fail-
ure to thrive. Bedside cardiac ultrasound 
can facilitate diagnosis of myocarditis if a 
provider is concerned for this diagnosis.

The Epstein-Barr virus is the patho-
gen that leads to the clinical presenta-
tion of infectious mononucleosis. It is a 
ubiquitous herpes virus that can cause 
pharyngitis associated with infectious 
mononucleosis.30 Similar to other herpes 
viruses, the Epstein-Barr virus enters host 
cell B and T lymphocytes. Many infec-
tions with Epstein-Barr virus are asymp-
tomatic. Adolescents and young adults 
are more likely to demonstrate symptoms 
consistent with acute infectious mono-
nucleosis.31 The clinical syndrome involves 
a prodrome of systemic symptoms of fever, 
malaise, fatigue, and headache prior to the 
sore throat or pharyngitis development. 
Patients may have an associated exudate as 
well as posterior cervical chain lymphade-
nopathy.32 Less commonly, palatal pete-
chiae and diffuse maculopapular rashes 
may be encountered.33,34 It is important to 
consider HIV in adolescents with risk fac-
tors presenting with this constellation of 
symptoms, since these symptoms may be 
seen in acute HIV infection as well.35

Patients who have infectious mono-
nucleosis and who receive amoxicillin/
ampicillin for presumed strep throat will 
commonly develop a morbilliform rash. 
While this can be secondary to an allergic 
reaction to the penicillin, a systemic rash 
after the provision of penicillin should 
indicate to the provider a possibility of 
infectious mononucleosis as the diagnosis.

Splenomegaly also is encountered fre-
quently and is seen in up to half of patients 
who develop infectious mononucleosis.36 
It is important to examine the spleen 
and potentially obtain an ultrasound to 
determine the extent of the splenomegaly. 
Splenic rupture can be associated with 
infectious mononucleosis and can even 
occur without trauma.37 Is important to 
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counsel patients to avoid physical contact, 
specifically contact sports, for at least three 
weeks following the diagnosis of infectious 
mononucleosis, and they should be evalu-
ated by their primary care physician prior 
to returning to sports. Rarely, Epstein-Barr 
virus can lead to other numerous compli-
cations, including severe prolonged fatigue, 
meningitis, encephalitis, myocarditis, 
Guillain-Barré syndrome, hepatitis, hema-
tological disorders, such as aplastic anemia 
and hemolytic uremic syndrome. 

The diagnosis of infectious mononucle-
osis should be strongly considered in an 
adolescent presenting with symptoms of 
pharyngitis, fatigue, and posterior cervical 
adenopathy with splenomegaly. However, 
confirmatory testing should be performed. 
Laboratory testing usually will demon-
strate an increased number of lymphocytes 
in the complete blood count, which usu-
ally are atypical in appearance. 

However, the confirmatory test involves 
a heterophile antibody test. Reactive anti-
bodies in patients presenting with these 
symptoms are diagnostic of an Epstein-
Barr virus infection. It is important to 
make this diagnosis, since it can facilitate 
discussion about prognosis as well as the 
risks associated with contact sports. Most 
patients will have a self-limited illness that 
will resolve within five to seven days. It is 
important to encourage oral hydration and 
analgesics for the sore throat. 
Management. The mainstay of man-

agement for viral pharyngitis is supportive 
care, including analgesics with acetamino-
phen, and NSAIDs, such as ibuprofen. 
Lozenges also may help in providing some 
relief from the discomfort associated with 
pharyngitis. Similarly, salt-water gargles 
also may alleviate some of the pain. 

Using steroids to decrease pain and 
oropharyngeal edema is controversial. The 
use of steroids may decrease the length of 
symptoms, and research has demonstrated 
this to be approximately 12 hours.38 The 
provider must weigh the benefits and risks 
of steroids in each patient. Moreover, in 
patients with mild symptoms of phar-
yngitis, avoiding steroids typically is 
recommended. Patients who are unable 
to tolerate oral hydration may require IV 
hydration. 

Bacterial/Group A Beta-Hemolytic 
Streptococcal Pharyngitis
Background. Group A beta-hemolytic 

Streptococcus (GABHS), also known as 
Streptococcus pyogenes, is the most common 

Figure 6. Rash on Soles of Feet Consistent with Hand, 
Foot, and Mouth Disease

Courtesy of Ngufra. Hand, foot, and mouth disease on child feet. https://commons.wikimedia.org/
wiki/File:Hand_foot_and_mouth_disease_on_child_feet.jpg

Figure 5. Herpangina

Courtesy of Klaus D. Peter. Herpangina. https://de.m.wikipedia.org/wiki/Datei:Herpangina.jpg
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cause of bacterial pharyngitis in children 
and young adults. GABHS is a gram-pos-
itive cocci that grows in chains. It accounts 
for 20% to 30% of all cases of pharyngitis 
in pediatric patients 5 to 15 years of age.39 
The peak incidence is noted during the 
winter and early spring. GABHS phar-
yngitis, or strep throat, is less common 
among children younger than 3 years of 
age.4 

However, infants exposed to adolescents 
with strep throat may develop illness and 
typically will present with nonspecific 
symptoms, such as fussiness, decreased oral 
intake, and low-grade fever. Social history 
taking is important to discuss exposure to 
potential sick contacts.40

Presentation. GABHS pharyngitis 
presents with an abrupt onset of sore 
throat with associated systemic symptoms, 
such as headache, malaise, and decreased 
oral intake secondary to odynophagia. 
Patients may present with edematous ton-
sils, tonsillar exudate, and tender anterior 
cervical chain lymphadenopathy.41 (See 
Figure 7.) 

Patients presenting with symptoms 
consistent with streptococcal pharyngitis 
with a diffuse erythematous rash may 
have scarlet fever. The rash of scarlet fever 
has been described as having a sandpaper 
consistency, sparing the palms and soles. 
It typically is located initially in the groin 
and armpits and spreads centripetally 
toward the trunk and can also present with 
a strawberry tongue. The rash ultimately 
desquamates. It may appear as petechial 
lesions in the antecubital fossa, which are 
known as Pastia’s lines. 

Complications associated with strep 
throat infection are numerous and rela-
tively infrequent. However, they can lead 
to significant morbidity and, potentially, 
mortality. Complications arising from 
GABHS include deep neck space abscess 
formation, meningitis, sepsis, bacteremia, 
and/or delayed complications, such as 
rheumatic fever, Henoch-Schönlein pur-
pura (immunoglobulin A-mediated vascu-
litis), and/or glomerulonephritis.42,43

Diagnosis. It is important that emer-
gency providers be able to appropriately 
diagnose group A streptococcal phar-
yngitis, since appropriate treatment can 
decrease the incidence of complications 
and decrease the rate of disease transmis-
sion.2 Additionally, appropriate treatment 
will reduce the severity and duration of 
the patient’s symptoms. Since there is no 
specific clinical presentation that rapidly 

identifies group A streptococcal pharyngi-
tis, the diagnosis of group A Streptococcus is 
confirmed with a positive diagnostic test, 
such as a rapid antigen detection test or 
throat culture as the gold standard.44 It is 
no longer recommended to treat patients 
with suspected group A Streptococcus with-
out a confirmed diagnosis, since that can 
lead to inappropriate expenses, potential 
side effects, and antibiotic resistance.45 
The decision on screening a patient for 
strep throat can be facilitated by using the 
Centor criteria. (See Table 1.) A patient 
with score of 0 has a 1% to 2.5% likeli-
hood of having strep pharyngitis and may 
not need testing for GAHBS. Meanwhile, 
a patient with a score of ≥ 4 has a 51% 
to 53% likelihood and should be tested. 
While it is no longer recommended to 
treat based on clinical criteria, such as 
Centor, they may help determine which 

patients should be tested.46,47

The initial screening test typically is a 
rapid antigen detection test, given its quick 
turnaround and immediate results.48 If the 
initial screening test is negative, the patient 
will need confirmatory testing with a cul-
ture (gold standard).49 Typically, a throat 
culture’s results will take approximately 
24 hours. It is important that appropriate 
demographic information is available to 
contact the patient in case of a positive 
culture result. In patients being evaluated 
for complications of group A streptococcal 
pharyngitis, such as acute rheumatic fever 
and/or poststreptococcal glomerulone-
phritis, serology testing may be performed, 
but it is not indicated in the evaluation of 
acute pharyngitis.

The differential diagnosis for group A 
streptococcal pharyngitis includes viral 
pharyngitis, as well as potential other 

Figure 7. Bilateral Enlarged Tonsils with Exudate

Courtesy of James Heilman, MD. Pos strep. https://commons.wikimedia.org/wiki/File:Pos_strep.JPG
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bacterial etiologies, including Neisseria 
gonorrhoeae.50 N. gonorrhoeae is an infre-
quent etiology of bacterial pharyngitis that 
can present in patients who are engaged 
in receptive oral intercourse. In suspected 
cases of gonococcal pharyngitis, obtain 
a nucleic acid amplification test from an 
oropharyngeal swab or a throat culture, 
which facilitates diagnosis. Another 
potential bacterial etiology of pharyngitis 
is diphtheria, although it is encountered 
infrequently in developed nations since the 
implementation of widespread vaccina-
tion in the 1930s and 1940s. Diphtheria 
pharyngitis typically is subacute in onset 
and presents with a classic gray membrane 
in the oropharynx. Obtaining the patient’s 
vaccination history may be crucial in mak-
ing this diagnosis. Diagnosis is performed 
via toxin detection and/or throat culture. 
Management. As mentioned, treat-

ment of group A Streptococcus pharyngitis 
with antimicrobial therapy is important 
in decreasing the duration and severity 
of a patient’s symptoms and preventing 
acute and delayed complications resulting 
from the streptococcal infection. The use 
of appropriate antibiotics can decrease 
symptom duration by approximately 24 
hours. Without antibiotics, symptoms 
of streptococcal pharyngitis typically are 
self-limiting and will resolve on their own 
within five days. 

It has been demonstrated that there is 
a decreased rate of peritonsillar abscess 
as well as otitis media development 
in patients treated with antibiotics for 
streptococcal pharyngitis.51 Similarly, it is 
estimated that antibiotic therapy for acute 
streptococcal pharyngitis will decrease 
the incidence of acute rheumatic fever 
by approximately two-thirds.42 The data 
on the prevention of post-streptococcal 
glomerulonephritis are less consistent, 

given the limited number of cases stud-
ied. Antibiotic use decreases the number 
of group A Streptococcus bacteria present 
in the oropharynx of affected patients 
by approximately 90% after 24 hours of 
therapy.52 This is beneficial in decreasing 
the spread of streptococcal pharyngitis to 
family members and close contacts.

Guidelines from multiple organiza-
tions, including the American Academy 
of Pediatrics and the Infectious Diseases 
Society of America, recommend penicillin 
or amoxicillin as the treatment of choice 
for group A Streptococcus pharyngitis 
because of their efficacy, relatively low cost, 
and availability.5 Amoxicillin is better tast-
ing and typically better tolerated in young 
children. It can be given once daily at a 
dose of 50 mg/kg for 10 days or 25 mg/kg 
twice daily for 10 days. For young adults, 
penicillin V 500 mg three times daily for 
10 days is preferred. 

If providers have concerns about patient 
compliance with oral outpatient medica-
tions or if patients have a history of acute 
rheumatic fever, another treatment option 
for patients presenting to the emergency 
department is a single dose of IM benza-
thine penicillin.53 Alternatives to penicillin 
include macrolides, clindamycin, or cepha-
losporin in patients with mild reactions to 
penicillin (not recommended in patients 
with prior anaphylaxis to penicillin). 
Example regimens include cephalexin 500 
mg twice daily for 10 days, azithromycin 
500 mg orally on day 1 followed by 250 
mg on days 2 through 5, or clindamycin 
300 mg orally three times daily for 10 
days.54 Unfortunately, macrolide resistance 
is increasing, and local resistance rates are 
worth noting if data are available.55 

Supportive care, including recommen-
dation of salt water gargles, lozenges, and 
using analgesics (e.g., acetaminophen) 

or anti-inflammatory medications 
(NSAIDs), is beneficial for symptom 
control.56 Adjunctive glucocorticoids also 
have been used in the symptom control of 
patients with strep pharyngitis, but they 
are a controversial option, and robust data 
currently are lacking. In a meta-analysis, 
glucocorticoids were shown to decrease 
symptom duration by 12 hours as com-
pared to standard of care with the above 
therapy.57 Patients who are toxic-appearing 
or are unable to tolerate oral fluids may 
require IV fluids.58

Conclusion
Acute care provid ers must be able to 

differentiate among a vast differential 
diagnoses when evaluating pediatric 
patients with sore throat. A systematic 
approach is critical in the evaluation of 
these patients to ensure that a potentially 
life-threatening condition is not missed. 
This article reviewed common pediatric 
pathologies that present with sore throat, 
as well as the diagnostic and management 
strategies for the emergency provider. The 
next edition will describe more virulent 
etiologies of sore throat.
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CME/CE Questions
1. An 8-year-old boy with a history 

of asthma presents with a sore 
throat. He has had some pain with 
swallowing but has been able to 
keep hydrated. He had a recent 
exacerbation of his asthma but 
improved tremendously. He is having 
no shortness of breath, cough, or 
wheezing. On exam, he is in no 
distress and has thick white exudate 
noted on his tongue. Which of the 
following is the most likely diagnosis?
a. Cancer
b. Candidiasis
c. Sialolithiasis 
d. Stomatitis 

2. In a patient presenting with the 
diagnosis in question 1 and without 
any known risk factors, what is an 
important diagnostic test that should 
be obtained?
a. Biopsy
b. Gonorrhea culture
c. Human immunodeficiency virus 

testing
d. Monospot

3. A 12-year-old female presents with 
three days of sore throat. She has had 
a fever but no cough. She denies any 
receptive oral intercourse. Her exam 
shows tender anterior cervical lymph 
nodes, and you note tonsillar exudate 
on exam. Her uvula is midline, and 

she has no stridor. What is the best 
next step?
a. Prescribe antibiotics. 
b. Perform an incision and drainage.
c. Order nucleic acid amplification 

testing.
d. Order rapid antigen detection 

testing. 
4. What is the most likely causative 

pathogen of herpangina?
a. Adenovirus 
b. Coxsackie virus 
c. Streptococcus 
d. Staphylococcus

5. For at least how long should 
patients refrain from contact sports 
after a diagnosis of infectious 
mononucleosis?
a. One week
b. Two weeks
c. Three weeks
d. Two months

6. Why is it important that patients 
refrain from contact sports 
after a diagnosis of infectious 
mononucleosis?
a. Contagiousness 
b. Fatigue
c. Immunosuppression 
d. Risk of splenic rupture

7. Which of the following is not part of 
the Centor criteria? 
a. Absence of cough
b. Age
c. Exudate on tonsils
d. Posterior lymphadenopathy

8. How should the emergency provider 
use the Centor criteria?
a. Use the criteria to assist in 

deciding whom to test for strep 
throat.

b. Use the criteria to expedite 
disposition.

c. Scores of > 2 should receive 
antibiotics. 

d. Scores of > 4 should receive 
antibiotics.

9. What is an appropriate management 
regimen of a patient confirmed to 
have strep throat?
a. Amoxicillin 50 mg/kg for 7 days 
b. Amoxicillin 50 mg/kg for 10 days
c. Azithromycin 500 mg daily for 10 

days
d. Clindamycin 300 mg three times 

daily for 7 days 
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CME/CE Objectives

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

conditions in pediatric 
patients presenting to the 
emergency department;

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

• formulate a differential 
diagnosis and perform 
necessary diagnostic tests;

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

• discuss any discharge or 
follow-up instructions with 
patients.
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