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Abstract

The goal of this narrative review of pharynagitis is to summarize
the practical aspects of the management of sore throat in
children in high- and middle-income countries. A traditional
review of the literature was performed. Most cases of pharyngitis
are viral and self-limited, although rarely viral pharyngitis due to
Epstein—Barr leads to airway obstruction. Bacterial pharyngitis

is usually due to group A streptococcus (GAS), occurs primarily

in children aged 5-15 years, and presents as sore throat in

the absence of rhinitis, laryngitis or cough. Again, most cases

are self-limited; antibiotics hasten recovery by only 1-2 days.
Guidelines vary by country, but antibiotics are commonly
recommended for proven GAS pharyngitis as they may prevent
rare but severe complications, in particular rheumatic fever (RF).
In this era of antimicrobial stewardship, it should be extremely
rare that antibiotics are prescribed for presumed GAS pharyngitis

Introduction

Pharyngitis is inflammation of the oropharynx (the cavity behind
the mouth) and manifests as intermittent or constant sore throat.
It is commonly referred to as ‘tonsillitis’ by clinicians and patients.
Most acute pharyngitis is due to viral or bacterial infection

but can also result from non-infectious aetiologies such as
gastroesophageal reflux or foreign body ingestion. This review will
focus on acute infectious pharyngitis in the immunocompetent
child in high- and middle-income countries. The primary goal is

to explain the rationale behind current pharyngitis guidelines

as studies have shown that clinicians commonly do not adhere

to them.I"2 A secondary goal is to provide clinicians with an
expanded view of the infectious aetiologies of pharyngitis and the
sequelae of group A streptococcal (GAS) pharynagitis.

Methods

A traditional review of the literature was performed, including a
PubMed search of articles with “pharyngitis” or “sore throat” in
the title for 2016 through to 2020.
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until GAS has been detected. Even with proven GAS pharyngitis,
it is controversial whether children at low risk for RF should
routinely be prescribed antibiotics as the number needed to
treat to prevent one case of RF is undoubtedly very large. When
treatment is offered, the antibiotics of choice are penicillin or
amoxicillin as they are narrow spectrum and resistance resulting
in clinical failure is yet to be documented. A 10-day oral course is
recommended as shorter courses appear to be less likely to clear
carriage of GAS. However, the evidence that one needs to clear
carriage to prevent RF is low quality and indirect.
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Viruses and bacteria in the oropharynx of
the asymptomatic child

The oropharynx can harbour respiratory viruses, such as
rhinovirus, coronaviruses (including severe acute respiratory
syndrome coronavirus 2), influenza, respiratory syncytial
virus, human metapneumovirus, parainfluenza virus and
adenovirus, with or without symptoms. The concentration

of viruses appears to be higher in the nasopharynx than in
the oropharynx but, using molecular techniques, respiratory
viruses can often be detected from oropharyngeal specimens
(throat swabs or saliva).? The ratio of symptomatic-to-
asymptomatic infection and the duration of shedding vary by
virus and by age.

Normal mouth flora consists predominately of anaerobes

and viridians group streptococci. However, it is common for
children or adults to also have GAS in their oropharynx. A small
percentage have GAS pharyngitis but the vast majority are
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simply GAS carriers. GAS carriage is asymptomatic, can persist
for weeks to years, and is thought to be benign and without
sequelae. A meta-analysis of studies up to 2017 reported that
8% of asymptomatic children had GAS detected by throat
swabs.* To estimate the incidence of carriage over time during
colder months, children aged 5-15 years in the United States
had throat swabs performed every 2 weeks from October
through to May with some children enrolled in consecutive
years. Approximately 15% of children were carriers in any given
month (defined as detection of GAS on two or more sequential
swabs in the absence of symptoms) while 30% were carriers at
least once over an 8-month period.> Carriage persisted for a
mean of 11 and a maximum of 127 weeks.® Carriers appear to
be far less infectious than are symptomatic patients.®

Viruses and bacteria implicated in
pharynagitis

Viral pharyngitis

Symptomatic infection with rhinovirus, coronaviruses,
influenza, respiratory syncytial virus, human metapneumovirus,
parainfluenza virus and adenovirus accounts for the majority of
pharyngitis cases in all age groups. The initial phase in infection
is often invasion of the oropharynx by the virus, resulting in
inflammation and pain. It is therefore common for pharyngitis
to precede all other respiratory tract symptoms (such as rhinitis,
laryngitis and cough) by 1-2 days. The sore throat is typically
mild to moderate in severity and resolves within a few days.

Infection with non-respiratory viruses can also present as
pharyngitis. Primarily in young children, enteroviruses can
cause herpangina (shallow ulcers on the posterior tongue and
oropharynx).” This may be accompanied by vesicles on the
hands, feet or buttocks (hand, foot and mouth disease). The
patient or parent is typically not aware of the mouth ulcers as
the ulcers are posterior and not readily visible. Herpes simplex
virus classically causes vesicles on the lips or anterior mouth
but there is evidence that, particularly in older adolescents,
pharyngitis can occur due to lesions limited to the posterior
mouth that may extend into the oesophagus.??®

Epstein—Barr virus (EBV) is another non-respiratory virus that
commonly presents with pharyngitis as one component of
infectious mononucleosis. The sore throat can be relatively
severe and persists for days to weeks. Accompanying fatigue
is often the dominant symptom. There is significant overlap
in symptoms and signs between EBV infection and acute HIV
infection so one should always consider testing for HIVin a
sexually active person being tested for EBV."

Bacterial pharyngitis

A meta-analysis of studies up to 2017 estimated that 16.6%

of children younger than 5 years and 24.3% aged 5-19 years
with a sore throat had GAS detected in their oropharynx.* GAS
pharyngitis almost always occurs in the absence of new-onset
rhinitis, laryngitis or cough."” Complicated cases can present as

peritonsillar, parapharyngeal or retropharyngeal abscesses. The
treatment of GAS pharyngitis with antibiotics may decrease
the risk of rheumatic fever (RF)."

Like GAS, Streptococcus dysgalactiae subsp equisimilis,

which express group C or G Lancefield antigens (Group

C or G streptococci), can be part of normal flora or cause
pharyngitis.”> They sometimes originate from food-borne
sources. Pharyngitis with these serotypes rarely, if ever, leads to
abscesses or sequelae such as RF."

Clinicians should be familiar with the non-streptococcal
bacterial aetiologies of pharyngitis, which are rare but can
result in serious sequelae. Corynebacterium diphtheria remains
a cause of pharyngitis in under immunized adults and children.
Despite the vaccine preventing only disease and not infection,
immunization programmes have been remarkably successful;
there are now less than 10,000 reported cases worldwide
annually, primarily in southeast Asia and Africa.’®

Arcanobacterium haemolyticum (formerly classified in the
genus Corynebacterium) was first linked to pharyngitis in
1946;'* it is not known whether it occurs worldwide. In a study
performed in Ottawa in 1995, A. haemolyticum was detected
in 26 of 1019 adolescents aged 15-18 years (2.6%), in 9 of 8180
younger children (0.1%), and in 7 of 1960 adults (0.4%) with
pharyngitis versus in 0 of 2241 controls, suggesting that it is a
rare but true cause of pharyngitis. Additionally, 18 of 42 (44%)
cases had a non-distinctive rash and 5 of 13 (38%) tested had
a positive monospot test, suggesting a potential overlap with
EBV infection.”” In a subsequent study from Israel in patients
aged 1-90 years, A. haemolyticum was detected in only 1 of 518
(0.2%) throat cultures.'®

As suggested by their names, Mycoplasma pneumoniae and
Chlamydia pneumoniae cause atypical pneumonia. However,
they can also cause upper respiratory tract infections, (RTIs)
which are indistinguishable from viral upper RTls. In a study of
2433 children hospitalized in China with upper or lower RTls
and evidence for recent M. pneumoniae infection (positive IgM
or molecular detection), approximately 20% had sore throat
and 20% had pharyngitis on examination."” In a study from
Italy, molecular detection and serology for M. pneumoniae

and C. pneumoniae were performed on 133 children aged 6
months to 14 years with pharyngitis without evidence for lower
RTI;'® M. pneumoniae was detected in seven (5%) children and
C. pneumoniae in six (5%). lgM without molecular detection
was reported for M. pneumoniae in 36 (27%) children and C.
pneumoniae in 12 (9%). However, the significance of detection
of IgM is not clear as it can be falsely positive or persist from
symptomatic or asymptomatic infections that occurred months
prior to the pharyngitis.”®

Sexually active persons can develop gonococcal
pharyngitis. Approximately 10% of cases are estimated to
be symptomatic.?® There are rare case reports of syphilis
presenting as pharyngitis with molecular detection of
Treponema pallidum in the oropharynx.?'
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Plague, caused by Yersinia pestis, is a rare but very serious
cause of pharynagitis. It occurs primarily in rural areas in Africa,
although epidemics have occurred in Asia and South America.
Scattered cases continue to occur in the rural United States.??
The life cycle involves rodents, lagomorphs and fleas. Humans
acquire plague after a bite by an infected flea, handling

an infected animal or being in contact with a person with
pneumonic plague. When the portal of entry is through the
mouth, plague can present with pharyngitis, sometimes with
cervical buboes (very swollen tender lymph nodes). There are
rare reports of Yersinia enterocolitica infection presenting with
pharyngitis rather than diarrhoea.?32*

A wide variety of animals (including domestic cats) can be
infected with Francisella tularensis, another rare cause of
pharyngitis that remains endemic in North America and in Nordic
countries.?> Humans become infected after a bite by an infected
tick or deer fly, handling an infected animal, inhaling infected
aerosols, or swallowing contaminated food or water. Person-to-
person transmission does not occur. Again, pharyngitis can be
the initial presentation if entry is through the mouth.

It is controversial whether the anaerobe Fusobacterium
necrophorum (part of normal mouth flora) ever causes
pharyngitis. This is of particular interest as it is the primary
cause of Lemierre’s syndrome (suppurative thrombophlebitis
of the internal jugular vein leading to systemic venous
emboli), which is sometimes preceded by sore throat. A 2016
meta-analysis of six primarily low-quality studies reported
detection from 213/1065 (21%) patients with pharyngitis versus
59/776 (8%) controls (p<0.05).26 A subsequent small study
demonstrated no difference in detection in patients with or
without pharyngitis but a higher bacterial load in those with
pharyngitis.?’

Linking the clinical presentation to the most
likely aetiology of pharyngitis

Children who have respiratory distress (difficulty breath-
ing) at presentation or rapidly progress to severe disease
A minor percentage (<1%) of children who present initially
with pharyngitis have a potentially life-threatening infection
and require emergent care. This can result from the following
situations:

Peritonsillar abscess (quinsy)

A pocket of pus forms adjacent to the tonsil, resulting in fever,
severe pain on swallowing and a muffled voice. This occurs
more commonly in adults than in children and can lead to
airway obstruction. On examination, there is usually trismus.
The abscess itself may or may not be readily apparent but

will push the adjacent tonsil and the uvula beyond the mid-
line. Many cases are due to GAS but Staphylococcus aureus
(which is commonly found in the nasopharynx) and almost

all components of mouth flora alone or in combination have
been detected in peritonsillar abscesses.?® Drainage of an early

abscess can sometimes be accomplished with a needle in an
awake, co-operative older child but often requires surgical
drainage with a general anaesthetic. In select cases with early
diagnosis, antibiotics alone are curative.?®

Retropharyngeal/parapharyngeal abscess
Retropharyngeal/parapharyngeal abscess presents as a pocket

of pus in a deep neck space. The child presents with fever, pain

on swallowing and torticollis. This occurs primarily in children
younger than 6 years of age and can lead to airway obstruction or
spread of pus to other spaces, including the mediastinum. Imaging
is usually required to confirm the diagnosis as there are no
distinctive findings on examination. As with peritonsillar abscesses,
any component of mouth flora can be found in the abscess with
viridans streptococci groups perhaps being most common.>° The
incidence of retropharyngeal abscess with methicillin-resistant S.
aureus appears to be increasing.3! Again, antibiotics alone, needle
drainage or surgical drainage may be appropriate depending on
the age of the child and the size of the abscess.3?

Diphtheria

The initial presentation is indistinguishable from viral or GAS
pharyngitis but 2-3 days later, about one-third of patients
develop a white or blue-grey leathery membrane on the
tonsils with extension to the uvula and soft palate. The
membrane can spread down the trachea to the bronchi. Airway
obstruction occurs from the swelling or from the membrane
being aspirated. Clues on examination are the presence of the
membrane (with bleeding if it is scraped off) and significant
neck swelling (‘bull neck’) from the combination of cervical
adenitis and mucosal oedema.?? The toxin can lead to
myocarditis or neuritis (including paralysis of the soft palate).

Other situations

Plague or tularaemia can present initially as pharyngitis and
then progress to pneumonia or systemic disease. Bacterial
tracheitis or epiglottitis can present with sore throat but will
rapidly progress to respiratory distress so will not be confused
with other causes of pharyngitis. Very rarely, inflammation from
EBV pharynagitis is sufficient to lead to upper airway obstruction
requiring intubation.34

Non-emergent cases
This applies to children with sore throat who are systemically
well and do not have respiratory distress.

History

The history is the most important tool in determining the
aetiology of pharyngitis. The presence of fever is not a useful
clue as it can occur with viral or bacterial pharyngitis. However,
if a child of any age has any new-onset respiratory symptoms,
including rhinitis, laryngitis or cough, their pharyngitis is
highly likely to be viral. Conjunctivitis and diarrhoea are also
suggestive of viral illness.?®
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If the child presents with pharyngitis without rhinitis, laryngitis,
cough, conjunctivitis or diarrhoea, one should consider EBV

or GAS as possible aetiologies. However, many such cases are
still due to respiratory viruses with other respiratory symptoms
lagging behind the pharyngitis.

EBV pharynagitis presents primarily in adolescents and young
adults but can occur in younger children. Clues on history to
the diagnosis of EBV are fatigue, facial swelling (from poor
drainage of the lymphatics due to cervical lymphadenopathy)
and/or development of a generalized maculopapular rash,
especially if given amoxicillin.3®

GAS pharyngitis is most common in children aged 5-15 years.
When compared to viral pharynagitis, it typically starts more
abruptly and is more severe. It is accompanied by abdominal
pain of unknown pathogenesis in approximately 7% of febrile
cases.’” A small percentage of patients with GAS pharyngitis
develop scarlet fever, which is a hypersensitivity rash to a GAS
exotoxin. The incidence fluctuates over time and increased
from 8.2 to 33.2 per 100,000 in England from 2013 to 2016.38

It presents as an erythematous ‘sandpaper’ rash on the trunk
and limbs (accentuated in the flexor creases) with sparing of the
palms, soles and often the face (although there may be perioral
pallor).3°

The other previously mentioned bacterial aetiologies typically
present in non-specific ways that overlap with viral or GAS
pharynagitis.

Physical examination

With pharyngitis due to respiratory viruses, one expects to

find a red oropharynx and small, anterior cervical lymph

nodes that are not very tender. The presence of exudate in the
oropharynx, tender anterior cervical nodes or palatal petechiae
is suggestive of infection with GAS or EBV, although adenovirus
can also produce exudates. Generalized lymphadenopathy,
splenomegaly or facial swelling make EBV the likely diagnosis.

Clinical scoring systems for GAS

Common scoring systems that use criteria from history and
physical examination to estimate the risk of GAS pharynagitis are
the Centor/Mclsaac*® or FeverPAIN.#' In a recent review using
GAS culture as the reference standard, the sensitivity of the
scoring systems ranged from 74% to 97% and the specificity from
17% to 65%.%? Because even patients with the highest scores still
commonly have viral pharyngitis, these systems should only be
considered to determine which children to test for GAS and not
which children to empirically treat with antibiotics.

Laboratory confirmation of the aetiology of
pharynagitis

Suspected viral pharyngitis

When respiratory viruses are suspected, neither a throat
swab (to rule out GAS) nor any other investigations are
indicated unless the child is immunocompromised or more ill

than expected or there is a need to know their severe acute
respiratory syndrome coronavirus 2 or influenza status, in
which case viral detection can be performed (typically on a
nasopharyngeal specimen).

If EBV seems likely, a test for heterophile antibodies (such as a
monospot) should be ordered. Results can often be obtained
on the same day. False-positive results are rare but false
negative results are common in pre-school-aged children.®
EBV serology is the definitive test in all age groups,*® but there
is often a delay of several days before results are available.
With acute infection, EBV IgM is expected to be positive
(although it may not be in the first few days of iliness) and to
stay positive for 4-8 weeks.** EBV IgG takes a few days longer
than IgM to become positive, while EBV nuclear antigen
becomes positive 3-4 weeks into illness.** Unfortunately, a
false-positive EBV IgM is relatively common with other viral
infections.*> Atypical lymphocytes, mild thrombocytopenia
and subclinical hepatitis are suggestive of EBV infection, but
blood work other than serology should only be performed if
the child is sufficiently ill to require admission or if the clinical
picture is puzzling.

Suspected bacterial pharyngitis

A throat swab is typically obtained to confirm GAS pharynagitis.
The tonsils or tonsillar bed and the posterior pharynx should
be swabbed bilaterally. The swab is most commonly processed
by culture (results take 18-48 hours)** or by rapid antigen
detection test (RADT; a point-of-care test). Groups A, Cand G
streptococci are the only bacteria detected by routine throat
cultures while RADT detects only GAS. Cultures or RADT should
be performed only if the history and examination fit best

with GAS pharyngitis and the clinician intends to treat with
antibiotics if GAS is confirmed. Culture appears to be over 90%
sensitive for GAS in adults,'’ but it seems likely that sensitivity is
lower in uncooperative children, where it is difficult to perform
an optimal throat swab. RADT is less sensitive than culture.
Because of this, some experts recommend confirming negative
RADTs in children with throat culture,' while others disagree
that this is indicated.*®

Molecular tests for the detection of GAS from throat swabs
have recently become available in the United States and appear
to have superior sensitivity and specificity to culture or RADT;#
they can be used as a point-of-care test but this requires
training of staff prior to implementation and is not widely
available.#” One concern is that the increased sensitivity may
lead to the diagnosis and treatment of cases that have very low
bacterial loads such that the risk of RF is negligible.*®

A recent study showed that GAS could be cultured in 19 or

20 cases from having a child suck on a swab,* in keeping
with results of a study that reported a sensitivity of 79% and a
specificity of 91% for saliva.>® Eventually, saliva may be used in
place of throat swabs for the detection of GAS.

Because of the overlap in symptoms and signs for bacterial
and viral pharyngitis, it is the author’s opinion that antibiotics
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should not be started prior to the detection of GAS. The
exception would be patients with no fixed address, where

it may be impossible to find them once GAS is detected.
However, guidelines from New Zealand®' and Australia®?
recommend empirical therapy of those at high risk of RF, which
may be appropriate in settings with a high incidence of RF.
Many clinics and emergency departments have protocols that
allow an administrative person to efficiently contact the patient
and their preferred pharmacy if cultures grow GAS. A delay in
starting penicillin of up to 9 days did not increase the incidence
of RF in a study of 1199 patients.>3 Three children developed
acute RF less than 9 days after being swabbed for pharyngitis in
a study of school-based clinics despite one having already been
started on penicillin.>*

Streptococcal serology measures titres to the GAS extracellular
antigens antistreptolysin O (ASO) or antideoxyribonuclease

B (ADB). ASO increases 1 week following infection, peaks at
3-5 weeks following infection,”® and sometimes persists for
over 1 year. ADB peaks at 6-8 weeks following infection.>>
ASO titres are higher following a throat infection than after
skin infection.” Increases in ASO but not in ADB can occur
following group C or G streptococcal infection®® or in non-
infectious conditions such as liver or autoimmune disease.>
Approximately 20% of patients with GAS pharyngitis do not
have an increase in ASO.* Although it was once dogma that
GAS carriers do not have an increase in titres,® this is not true.>®
Serologies are of no value for the diagnosis of pharyngitis.

A four-fold increase in titres is specific but not sensitive for
infection in recent weeks>>>® and may be useful in linking
sequelae to GAS.

To diagnose diphtheria, a throat swab should be cultured
for C. diphtheria on selective media and toxin production
confirmed.

Given the low incidence of infection, the lack of evidence for
sequelae and the lack of evidence that antibiotics shorten the
clinical course, the detection of or serology for A. haemolyticum,
M. pneumoniae or C. pneumoniae is rarely performed.

Molecular detection or culture of gonococcus in the
oropharynx should be performed in patients at risk as
treatment can prevent disseminated infection or transmission
to others. Serology is highly likely to be reactive if pharyngitis is
due to syphilis.

Plague is usually diagnosed by detection of the organism in
buboes or blood, Y. enterocolitica by detection in stool, and
tularaemia by detection in infected tissues or by serology.

Some experts advocate that throat swabs from adolescents
be plated on media for the detection of F. necrophorum and
antibiotics offered if the bacteria is detected.>” An argument
against this is that, although the incidence of Lemierre’s
syndrome may be comparable to that of RF, both entities
are rare and it is not known how commonly symptomatic
pharyngitis precedes Lemierre’s syndrome and whether
antibiotics prevent this serious complication.26->8

Potential sequelae of GAS
pharyngitis
Suppurative complications

As mentioned previously, suppurative complications include
peritonsillar, parapharyngeal or retropharyngeal abscesses.
Typically the child was reported to be well until the day

they presented with the abscess,® suggesting that these
complications arise quickly and are not necessarily due to
failure to recognize or treat GAS pharyngitis. However, a 2013
Cochrane review of 8 studies including 2433 patients reported
that antibiotics reduced the incidence of peritonsillar abscess in
the subsequent 2 months (RR 0.15, 95% Cl 0.05-0.47).°

Non-suppurative complications

Post-streptococcal glomerulonephritis

This primarily follows skin infections but can also be preceded
by pharyngitis. Treatment of the preceding GAS infection is not
thought to decrease the risk of this complication.

Rheumatic fever

RF is postulated to be due to cross-reactivity between cardiac
myosin and laminin and either GAS M protein or collagen
bound to the M protein.®' RF typically occurs 14-21 days after
symptomatic or asymptomatic GAS pharyngitis. Following
decades of study,®? there is still no convincing evidence that
specific strains of GAS increase the risk of RF.8" Many patients
remain asymptomatic carriers of GAS following treatment but

it is thought to be exceedingly rare (or perhaps not possible) for
carriers to develop RF.

Post-streptococcal arthritis

Post-streptococcal arthritis differs from arthritis due to RF in
that it starts earlier (10 days versus 14-21 days following the
pharyngitis), does not respond to aspirin, and is more likely to
be persistent and to involve small joints and the axial skeleton
in addition to large joints.53

Psoriasis

Elevated titres of streptococcal antibodies in patients with recent-
onset psoriasis were first described in 1955.54 It is commonly
observed that GAS pharyngitis (or less commonly vulvar-vaginal
GAS infection®) precedes the initial manifestations of guttate
psoriasis or leads to worsening of plaque psoriasis.®® HLA-C*06:02
increases the risk of both psoriasis and recurrent tonsillitis,%”

so the relationship is not necessarily causal. A Cochrane

review of five studies of antibiotics and one of tonsillectomy
found inconclusive evidence that treatment or prevention of
streptococcal infection improves the prognosis of psoriasis.®®

Paediatric acute-onset neuropsychiatric syndrome

Paediatric acute-onset neuropsychiatric syndrome (formerly
referred to as paediatric autoimmune neuropsychiatric disorder
associated with Streptococcus pyogenes infection) is a syndrome
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with new onset or worsening of tics or obsessive-compulsive
disorder or both following an infection. GAS pharyngitis was
the first infection to be implicated. As with psoriasis, it seems
likely that the neuropsychiatric sequelae would have eventually
occurred even if the child had not developed GAS pharyngitis
at that time. Evidence for the use of antibiotics as treatment or
prophylaxis is limited and inconclusive.®8

Treatment of pharyngitis

In a randomized trial of children with pharyngitis (throat swabs
were not part of the study protocol and all were given penicillin),
pain resolved by 48 hours in 80% of children treated with
ibuprofen, in 71% of those treated with acetaminophen and

in 55% of those treated with placebo (p<0.05 for superiority

of either analgesic over placebo).%° A 2020 Cochrane review

of nine studies using primarily one dose of intramuscular or

oral corticosteroids in adults or children (all of whom received
antibiotics) reported improvement of symptoms 6 hours earlier
and a greater chance of complete resolution of symptoms at

24 hours and 48 hours in the corticosteroid recipients as
compared to the placebo group but no decrease in time

missed from school or work.”® This degree of improvement in
outcomes would not seem to justify an increase in the number of
outpatient visits for pharyngitis and the potential adverse events
were corticosteroids to be recommended for every sore throat.
Lozenges have unclear efficacy for pain relief in adults with
pharyngitis’’ and do not appear to have been studied in children.

Viral pharynagitis

Treatment of viral pharyngitis is primarily symptomatic.
Corticosteroids are recommended for airway obstruction from
EBV pharyngitis.3* Indications for oseltamivir vary by country
but generally would be used for influenza pharyngitis only if
the child was at high risk for a lower RTI.

Bacterial pharyngitis

Even without antibiotics, symptoms of GAS pharyngitis are
typically markedly improved after 3-4 days.** Symptoms
resolve only 1 or 2 days sooner with antibiotics than with
placebo.5® Therefore, antibiotics are used primarily to prevent
complications, especially RF. Until the 1950s, antibiotics were
not recommended for GAS pharyngitis and throat cultures
were performed primarily to rule out diphtheria.”? A pivotal trial
in 1950 demonstrated that intramuscular penicillin decreased
the incidence of RF in adult military recruits from approximately
3% to 1%.72 A 2005 meta-analysis of 10 poor-quality studies
from the subsequent decade confirmed a reduction in the
incidence of RF in those with GAS pharyngitis treated with
intramuscular penicillin using various regimens, with a number
needed to treat of 53.73 The two studies that included children
were inconclusive as one study had no cases of RF and the
other had only two cases.

The intramuscular route for the administration of penicillin has
mainly been abandoned in resource-rich countries because

of painful local reactions. Studies of oral antibiotics for the
prevention of RF have all employed the surrogate marker of
‘clearance of carriage’. The conclusions from these studies
were that patients should receive approximately 10 days

of penicillin,”? although there were minimal comparisons

to shorter courses. A recent study reported that carriage
cleared in 156 of 194 children and adults aged 6 years or older
randomized to penicillin 800 mg qid for 5 days (80%) versus

in 165 of 182 randomized to 1000 mg tid for 10 days (91%;
difference —10.2%, 95% Cl —17.8 to —2.7%).”* Symptoms resolved
earlier with the higher daily dose but rates of clinical cure at
5-7 days, relapse and complications were equivalent with the
two regimens. To sum up, the optimal duration of treatment
with oral penicillin to prevent RF is not known but 10 days is
slightly more likely than 5 days to clear carriage.

RF is a disease of poverty.”” The current incidence is not known
but appears to be markedly increased in some identifiable
populations such as indigenous people in Australia’® and

in Canada.”” The role that treatment of GAS pharyngitis has
played over time and still plays in 2021 in preventing RF is

not clear. It therefore remains controversial whether GAS
should routinely be treated to prevent RF. Figure 1 outlines

the arguments for and against this practice in populations

at low risk for RF. The Infectious Diseases Society of America
recommends a 10-day course of penicillin for all proven cases
of GAS pharynagitis in children over 3 years of age (RF was
always rare in younger children and they tend to present

with coryza rather than pharyngitis when they have GAS). In
contrast, in Europe, testing for GAS is recommended only if the
patient has three of the following four Centor criteria: tonsillar
exudate, swollen tender anterior cervical nodes, fever and

lack of cough.#® Perhaps given concerns about the overuse

of antibiotics, worldwide, the focus should shift to treatment of
GAS pharynagitis only in children at high risk of RF because

of poverty or ethnicity.

If treatment for GAS pharynagitis is indicated, penicillin is

the narrowest spectrum antibiotic. There are just starting

to be reports of isolates with elevated minimal inhibitory
concentrations for penicillin’® but, for now, it is highly likely to
be effective. Although intramuscular administration is rarely
used, warming benzathine penicillin to room temperature®?
and adding procaine to benzathine penicillin’® may lessen
local reactions. A common oral regimen is 40 mg/kg/day
(maximum 1000 mg) divided into two doses. Once-daily dosing
of amoxicillin was non-inferior to twice-daily dosing with the
outcomes being bacteriologic failure and clinical recurrence
risk.8% Given that amoxicillin suspension is more palatable than
penicillin, amoxicillin daily (50 mg/kg; maximum 1000 mg) is
preferable to penicillin for patients who cannot swallow pills
and for cases where compliance with twice daily dosing is likely
to be poor. For the reasons explained above, all guidelines

still recommend a 10-day course with penicillin or amoxicillin
give the indirect evidence that this will decrease the risk of RF.
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Figure 1.

Considerations in deriving guidelines for treatment of GAS pharyngitis in children at low risk
for rheumatic fever.

Reasons to not routinely
treat GAS pharyngitis

with antibiotics

The incidence of RF started to
decrease before antibiotics were
routinely used for GAS
pharyngitis>

Most patients have viral
pharyngitis; even those with
detection of GAS are often
carriers who are not thought

Reasons to treat GAS pharyngitis
with antibiotics

The incidence of RF is markedly lower
now than when all of the studies were
performed??

The number-needed-to-treat to prevent
one case of RF fever was only 53 in a
meta-analysis®

Itis estimated that 66-75% of RF is not
preceded by sore throat so antibiotics will
prevent a minority of cases®

RF still causes significant morbidity and
some mortality, even in resource rich
countries

Antibiotics decrease transmission to others

GAS, group A streptococcus; RF, rheumatic fever.

Antibiotics may decrease the incidence of ~ Many patients present with suppurative LaAa PS to be at risk of RF
X Co o~ y : -
suppurative complications complications without preceding pharyngitis v e e
Antibiotics have been proven to decrease Studies were performed primarily in adults / leads to rare but serious adverse
the incidence of RF using intramuscular penicillin; there are no // events including anaphylaxis and
data for oral penicillin or for non-penicillin ' Clostridium difficile infection
regimens

Widespread use of antibiotics
increases antimicrobial
resistance; e.g. GAS macrolide
susceptibility appears to have
decreased in countries with
widespread use of macrolides
for pharyngitis

Many outpatient and emergency
department visits and much
laboratory testing stems solely
from patients and clinicians
wanting to ensure that
antibiotics are prescribed

for GAS pharyngitis

However, clinical cure is usually achieved within the first few
days. A 2012 Cochrane review reported that, when compared
to penicillin, cephalosporins shortened the duration of fever
and sore throat by a statistically significant (but perhaps not
clinically significant) duration of 0.3 and 0.5 days, respectively.?'
This more rapid clinical cure with cephalosporins was
confirmed by a 2020 meta-analysis.®? A 2016 Cochrane review
reported that the more rapid clinical cure with cephalosporins
was not apparent in intention-to-treat analyses but did report
a lower risk of relapse in adults (but not children) treated

with cephalosporins.83 Despite the potential benefits of
cephalosporins, a 10-day course of oral penicillin (or amoxicillin
if the child requires suspension) is still generally considered the
treatment of choice given the risk of potentiating antibiotic
resistance through using broader spectrum agents such as
cephalosporins. Commonly recommended second-line options
(or alternatives for the penicillin-allergic patient) include
first-generation cephalosporins, macrolides or clindamycin."!
However, one should be aware of local resistance patterns

for the latter two options before prescribing them®* and
consider the risk of Clostridium difficile infection with the use of
clindamycin.8>

An end-of-therapy test-of-cure swab is not indicated as it is
not expected that antibiotics will reliably clear GAS carriage.
There are no well-established indications for prescribing
antibiotics to clear persistent GAS carriage and this is generally
not recommended. However, it is sometimes attempted when

a child is at risk for recurrent RF or has bothersome recurrent
pharyngitis suspected to be due to GAS (although many of
these children are GAS carriers with recurrent viral pharyngitis).
Regimens that have been studied for clearing carriage include
a 10-day course of clindamycin or amoxicillin-clavulanate,
rifampin for the last 4 days of a 10-day course of penicillin, or
intramuscular benzathine penicillin followed by a 2-day course
of rifampin.™

Antibiotics probably shorten the duration of pharyngitis due
to group C or G streptococci but, typically, symptoms are
improved by the time culture results are evident, in which

case antibiotics are not indicated. The value of treatment

for pharyngitis due to A. haemolyticum, M. pneumoniae, C.
pneumoniae, or F. necrophorum is not clear. The presence

or absence of pharyngitis does not alter treatment
recommendations for diphtheria, gonococcus, syphilis, Yersinia
species or tularaemia, with the exception that pharyngeal
gonococcus always warrants ceftriaxone.

Prevention of pharyngitis

The incidence of RTls due to other respiratory viruses has
plummeted during the coronavirus disease 2019 pandemic.8¢
It is not clear whether this is due to social distancing,
improved hand hygiene, viral interference or a combination
of mechanisms, but perhaps the lessons learnt from this
pandemic can be applied in the future to decrease the
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incidence of viral pharyngitis. The prevention of poverty therefore surgery should generally be avoided for recurrent
and overcrowding is key to decreasing the incidence of GAS pharynagitis.
infections and ultimately of RF.>2

As mentioned prevpusly, children with recurrent Pharergltls Conclusion

and repeated detection of GAS are commonly carriers with

recurrent viral pharyngitis but this is difficult to establish; Most children have at least one episode of pharyngitis annually.
an attempt to clear GAS can be made but this is generally Given the rising rates of antimicrobial resistance, antibiotics

not advised as it will not reliably prevent further bouts of should generally be provided only to children with proven
pharyngitis. Tonsillectomy with or without adenoidectomy is GAS. It remains controversial whether testing for GAS (and
often contemplated. However, in randomized trials, the number antibiotics administration) can routinely be avoided for children
of episodes of pharyngitis decreased sufficiently over time in with mild symptoms who lack risk factors for RF but the author
the control group that most would consider the benefits to be predicts that, eventually, all guidelines will consider this
minimal; 8-14% of patients had surgical complications”28 and practice to be acceptable.

Key practice points

¢ Most cases of pharynagitis are viral and self-limited.

e Bacterial pharyngitis is usually due to group A streptococcus (GAS); antibiotics hasten recovery by only 1-2 days but are
prescribed to potentially prevent rare but severe complications in proven GAS, in particular RF.

e For presumed GAS pharyngitis, in this era of antimicrobial stewardship, an antibiotic prescription should be withheld
until GAS has been detected.

¢ When treatment is offered, the antibiotics of choice are penicillin or amoxicillin as they are narrow spectrum and GAS is
yet to develop resistance leading to clinical failure.

e A 10-day oral course is recommended as shorter courses appear to be less likely to clear carriage of GAS.

e The evidence that one needs to clear carriage to prevent RF is low quality and indirect.
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