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Sinusitis and Pharyngitis 

Paul Evans and William F. Miser 

Sinusitis 
Sinusitis, or rhinosinusitis, is a common problem, with 25 mil
lion office visits per year in the United States and over $7 bil
lion in direct costs,l It is primarily caused by ostial obstruc
tion of the anterior ethmoid and middle meatal complex due 
to retained secretions, edema, or polyps. Barotrauma, nasal 
cannulation, or ciliary transport defects can also precipitate 
infection.2 Most sinusitis is handled well at the primary care 
level; there appear to be few discernible differences in 
technical efficiency between generalists and specialists in its 
treatment.3 

Classification and Diagnosis 
There are four classification categories, all of which have sim
ilar signs and symptoms but varying durations and recurrence 
rales. Signs and symptoms associated with sinusitis include 
major and minor types. Two or more major, or one major and 
two or more minor, or nasal purulence typify all rhinosinusi
tis classifications. Major symptoms include facial pain and 
pressure, nasal obstruction, nasal or JX>stnasal discharge, hy
posmia, and fever (in acute sinusitis). Minor signs and symp
toms include headache, fever (other than acute sinusitis), hal
itosis, fatigue, dental pain, cough, and ear fullness or pain.45 

Acute sinusitis lasts up to 4 weeks. Subacute sinusitis lasts 4 
to <12 weeks and resolves completely after treatment. Re
current acute sinusitis has four or more episodes per year, 
each lasting a week or longer, with clearing between episodes. 
Chronic sinusitis lasts 12 weeks or longer. 

Clinical Presentation 
Pain is localized by sinus involvement: frontal sinus pain in 
the lower forehead, maxillary sinus in the cheek and upper 
teeth, ethmoidal sinus in the retro-orbital and lateral aspect of 
the nose, sphenoid sinus in the skull vertex.6 Maxillary si-

nuses are most commonly infected, followed by ethmoidal, 
sphenoidal, and frontal sinuses? Sneezing, watery rhinorrhea, 
and conjunctivitis may be seen in sinusitis associated with an 
allergy. 

Physical Findings 
Examination reveals nasal mucosal erythema and edema with 
purulent nasal discharge. Palpatory or percussive tenderness 
over the involved sinuses, particularly the frontal and maxil
lary sinuses, is common. Drainage from the maxillary and 
frontal sinuses may be seen at the middle meatus. The eth
moids drain from either the middle meatus (anterior ethmoid) 
or superior meatus (posterior ethmoid). The sphenoid drains 
into the superior meatus.8 

Diagnostic Imaging and Laboratory Studies 
Definitive diagnosis is based on clinical presentation. No im
aging studies or laboratory studies are recommended for the 
routine diagnosis of uncomplicated sinusitis. I In unusual or 
recurrent cases, plain sinus radiographs may show air-fluid 
levels, mucosal thickening, and anatomic abnormalities that 
predispose to the condition. Views specific to each sinus are 
the Caldwell (frontal). Waters (maxillary), lateral (sphenoid), 
and submentovertical (ethmoid).9 Computed tomography 
(CT) is more sensitive and may better reveal pathology, with 
focused sinus CT now a cost-competitive alternative to plain 
films.lo,11 The severity of symptoms does not correlate with 
severity of CT findings.12 

Microbiology 
Bacterial pathogens responsible for acute sinusitis commonly 
include Streptococcus pneumoniae, Haemophilus influenzae, 
group A streptococci, and Moraxella catarrhalis. Less com
monly Staphylococcus aureus, Streptococcus pyogenes, My-
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coplasma pneumoniae. and Chlamydia pneumoniae are seen. 
Anaerobic organisms include Peptostreptococcus, Coryne
bacterium, Bacteroides. and Veillonella. 13,14 Adenovirus, 
parainfluenza, rhinovirus, and influenza virus may cause or 
exacerbate sinusitis. Aspergillus fumigatus and Mucormyco
sis can cause sinusitis. especially in those who are immuno
compromised.9 The immunocompromised patient also has a 
higher susceptibility to common pathogens. IS 

Nonmicrobiologic Causes 
Sinusitis may be a complication of allergic rhinitis, foreign 
bodies. deviated nasal septum, nasal packing, dental proce
dures, facial fractures, tumors, barotraumas, and nasal polyps. 
The cause appears to be stasis of nonna! physiologic sinus 
drainage.16 Prolonged nasal intubation may also be associated 
with sinusitis (preswnably by the same mechanism) with sub
sequent infection by S. aureus. Enterobacter. Pseudomonas 
aeruginosa, Bacteroides fragilis, Bacteroides melaninogeni
cus, and Candida Sp.2 

Treatment 
Initial treatment of acute sinusitis is controversial. Almost two 
thirds of primary care patients with an upper respiratory in
fection (URI) expect antibiotics. I7 Since viruses frequently 
cause acute sinusitis, some authors advocate no antibiotic 
treatment if the condition is not severe, wanes in 5 to 7 days, 
and resolves in 10 days ("watchful waiting'V' If symptoms 
persist, antibiotics, decongestants, and nonpharmacologic 
measures should be used to maintain adequate sinus drainage. 

Antibiotics !Table 40.1)'9 
For patients with no antibiotics use in the prior 30 days and in 
areas where drug-resistant Streptococcus pneunwniae (DRSP) 
is:s; 30%, use either amoxicillin, amoxicillin-clavulanate, cef
dinir, cefpodoxime, or cefuroximine axetil. IfDSRP is 2: 30%, 
use either amoxicillin-clavulanate or a fluoroquinolone. If the 
first regimen fails, use amoxicillin-clavulanate plus extra 
amoxicillin, or cefpodoxime in mild to moderate disease; and 
use gatifloxacin, levofloxacin, or moxifloxacin in severe dis
ease. The duration of treatment is 10 days. In hospitalized pa
tients with nasotracheal and or nasogastric tubes, remove 
tubes if possible and use imipenem 0.5 g q6h or meropenem 
1.0 g q8h. Alternately, use an antipseudomonal penicillin 
(e.g., piperacillin) or ceftazidime plus vancomycin or cefepime 
2.0 g ql2h. Antibiotics are usually ineffective for chronic si
nusitis, but if an acute exacerbation occurs, use one of the 
acute regimens above. Otorhinolaryngology consultation is 
appropriate.20 

Decongestants 
Nonnal saline nasal sprays and steam may increase sinus 
drainage.21 Oxymetazoline 0.0.5% topical nasal spray inhibits 
nitric oxide synthetase with resulting decrease in inflamma
tion; it should be used for no more than 3 to 4 days. Guaife
nesin preparations maintain sinus drainage by thinning se
cretions and thus decreasing stasis.22 

Nasal Steroids 
The addition of intranasal corticosteroids to antibiotics re
duces symptoms of acute sinusitis vs. antibiotics alone. With 
allergic sinusitis, nasal steroids shrink edematous mucosa and 
allow ostial openings to increase. A two or three times per 
day dosage is commonly used.23 

Nonpharmacologic 
Increasing oral fluids, local steam inhalation, and application 
of heat or cold have had some success in reducing discomfort. 11 

Complications 
Mucocele and osteomyelitis are rare complications of sinusi
tis. Mucoceles, treated surgically, may be identified by radi
ography or sinus CT. Osteomyelitis, a serious infection of the 
surrounding bone, requires prolonged parenteral antibiotics 
and debridement of necrotic osseous structures with later cos
metic reconstruction.9 Meningitis, cavernous sinus thrombo
sis, brain abscess, or hematogenous spread may also occur. 
Orbital infections occur more commonly in children.24 

Chronic Recurrent Sinusitis 
More than 32 million cases of chronic sinusitis occur annu
ally in the United StateS.25 Predisposing factors include 
anatomic abnormalities, polyps, allergic rhinitis, ciliary dys
motility, foreigu bodies, chronic irritants, adenoidal hyper
trophy, nasal decongestant spray abuse (rhinitis medica
mentosa), smoking, swimming, chronic viral URIs, and im
munocompromised states. Pathogens are those above with an 
increase in Bacteroides sp., Peptostreptococcus, and Fu
sobacterium. Parasitic sinusitis by microsporidium. cryp
tosporidium acanthamoeba species has been reported in 
acquired immunodeficiency syndrome (AIDS) patients.'6 
Treatment is aimed at resolving predisposing factors, but 
acute sinusitis is treated with organism specific antibiotics.20 

Endoscopically guided microswab cultures from the middle 
meatus correlate 80% to 85% with results of more painful 
antral puncture in antibiotic failures. 27 

Surgical Management 
When antibiotic management fails, surgical management is 
indicated. Chronic sinusitis patients have significant decre
ments in bodily pain and social functioning. Surgery reduces 
symptoms and medication use.28 Functional endoscopic sinus 
surgery is a minimally invasive technique used to restore si
nus ventilation and nonnal function. Improvement in symp
toms have been reported in up to 90%.29 

Sinusitis in Children 
Sinusitis affects 10% of school-age children, and 21 % to 30% 
of adolescents.30 Chronic rhinosinusitis may affect quality of 
life more severely than juvenile rheumatoid arthritis, asthma, 
or other chronic childhood illnesses.31 The differential diag
nosis includes allergy, immunodeficiency [immunoglobulin 
A (IgA) is most commonl, cystic fibrosis, ciliary disorders 



40. Sinusitis and Pharyngitis 343 

Table 40.1. Antibiotics for Rhinosinusitis20 and for GABHS Pharyngitis51 

Antibiotic 

Rhinosinusitis 
Oral administration 

Suggested primary regimen 
Trimethoprim-sulfamethoxazole 
Amoxicillin-clavulanate 
Cefaclor 

Second-line treatment 
Clarithromycin extended release 
Amoxicillin 
Cefuroxime axetil 
Cefpodoxime-proxetil 
Cefdinir 
Levofloxacin 
Moxifloxacin 
Gatifloxacin 

Parenteral administration 
Imipenem 
Meropenem 
Ceftazidime 
Vancomycin 
Gatifloxacin 
Cefepime 

GABHS pharyngitis 

160/300 
875/125 
500 

1000 
500 
250 
200 
600 
500 
400 
400 

500 

Adults 
Img) 

1000 
1000-2000 
15 mwkg 
400 
2000 

600,000 U 1M 
1,200,000 U 1M 

Dosagea 

Children Dosing 
ImWkwday) frequencyb Coste 

8/40 bid $ 
45/6.4 bid $$$$-$$$$$ 
40 tid $$$$ 

15 qd $$$$ 
40 tid $-$$ 
30 bid $$-$$$ 
10 bid $$$$ 
14 qd $$$$$ 

qd $$$$$ 
qd $$$$$ 
qd $$$$$ 

15-25 q6h $$$$$ 
60-120 q8h $$$$$ 
50 q8h $$$$$ 
40-60 ql2q1q6h $$$$$ 

qd $$$$$ 
150 ql2h/q8h $$$$$ 

Same Once $ 
Same Once $-$$ 

Suggested primary regimen 
Benzathine penicillin G 

<60 pounds, 27 kg 
?:60 pounds, 27 kg 

Benzathine/procaine PCN 
Penicillin VK 

Penicillin-allergic 

900,000/300,000 U 1M Same Once $ 

Erythromycin estolate 
ErythromYCin ethylsuccinate 

Second-line treatment 
Amoxicillin 
Amoxicillin-clavulanate 
Cephalexin 
Cefadroxil 
Cefaclor 
Cefuroxime axetil 
Cefixime 
Clarithromycin 
Azithromycin (5 days) 

500 mg total 

Not advised 
400 

500 
500-875 
500 
1000 
250 
125 
200 
250 
500 mg day 1 
250 mg days 2-5 

250 mg total bid $ 

20-40 bid-qid $$ 
40 bid-qid $ 

40 tid $-$$ 
40 bid-tid $$$$-$$$$ 
25-50 bid $-$$ 
30 qd $$-$$$$$ 
20-30 tid $$$$ 
15 bid $$-$$$ 
8 qd $$$-$$$$$ 

bid $$$$$ 
12 qd $$-$$$ 

aUnless otherwise indicated, antibiotic is given orally for 10 days. 

bqd = once a day; bid = twice a day; tid = three times a day; qid = four times daily. 

CCost for therapeutic course based on average wholesale price from 2000 Drugs Topics Red Book; prices for generic drugs were 
used when available; $ ~ 0-15 dollars; $$ ~ 16-30 dollars, $$$ ~ 31-45 dollars, $$$$ ~ 46-60 dollars, $$$$$ ~ greater than 
60 dollars. 

*Fluoroquinolones not recommended under 1 B years of age except in cystic fibrosis. 

(e,g" primary ciliary dyskinesia), and gastroesophageal re
flux.32 Maxillary and ethmoidal sinuses are the primary sites 
of infection in infants. The sphenoid sinus develops later dur
ing the third to fifth year of life aod the frontal sinus during 
the sixth to tenth year. 

Childhood sinusitis may be a challenge to diagnose. Com
mon symptoms include fever over 39°C, periorbital edema, 

facial pain, and daytime cough.24 Periorbital cellulitis is seen 
in infants with ethmoidal sinus disease. If a URI is severe or 
persists beyond 10 days in a child, suspect sinusitis. In young 
children, sinusitis may present only with cough and persist
ent rhinorrhea. Low-dose, high-resolution CT is recom
mended when available.33 The radiographic diagnosis of si
nusitis is based on air-fluid levels, mucosal thickening of 4 
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mm or more, or sinus opacification. Organisms in antral cul
tures include S. pneumoniae, M. catarrhalis, and H. influen
zae.34 In July 1998, the Food and Drug Administration (FDA) 
approved amoxicillin-clavulanate, cefprozil, cefuroxime, clar
ithromycin, loracarbef, levofloxacin, and trovafloxin for 
childhood sinusitis treatment. Quinolones are not established 
as safe for those younger than 18 years old. Amoxicillin is 
the initial antibiotic of choice. Trimethoprim-sulfamethoxa
zole, amoxicillin-clavulanate, cefaclor, and cefuroxime axetil 
are useful alternatives if J3-lactamase-producing organisms 
are suspected. All antibiotics are given for 10 days. Antihis
tamines may impair ciliary clearing mechanisms and thicken 
secretions. If oral antibiotics are unsuccessful, parenteral an
tibiotics such as imipenem, ceftazadime, and cefepime have 
been reconunended (Table 40.1).24 

Pharyngitis 
Sore throat is the third most conunon presenting complaint in 
fautily practice, with an annual cost of $37.5 million for an
tibiotics.35 The challenge for fautily physicians is to determine, 
in a cost-effective manner, which patients need antibiotics.35,36 

Epidemiology 
The infectious causes of a sore throat are listed in Table 40.2. 
Although viruses are the most common infectious agents, 
Group A J'l-hemolytic Streptococcus (GABHS) is most im
portant because of potential sequelae. GABHS can be isolated 
by throat culture in 30% to 40% of children and 5% to 10% 
of adults with sore throat, with the highest prevalence found 
in children age 5 to 15 years.37,38 Groups C and G strepto
cocci, Mycoplasma pneumoniae, and Chlamydia pneumoniae 
(TW AR agent) occur most commonly in adolescent and 
young adults, and usually have no serious sequelae.38 Rare 
bacterial causes include Corynebacterium diphtheria, Neisse
ria gonorrhoeae (especially in those who practice fellatio), 
N. meningitidis, Treponema pallidum, and tuberculosis. In 
20% to 65% of patients, no infectious pathogen can be found. 
Noninfectious causes to consider are postnasal drip, low
humidity in the environment, irritant exposure to cigarette 
smoke or smog, and malignant disease (e.g., leukemia, lym
phoma, or squamous cell carcinoma). GABHS pharyngitis is 
seen most frequently in late winter and early spring, while 
other infectious agents occur year round. All are spread by 
close contact or by droplets. A higher incidence of disease 
occurs in schools, day-care centers, and donnitories. 

Clinical Presentation 
The classic features of GABHS pharyngitis are sudden on
set of severe sore throat, moderate fever (39°-40.5°C), 
headache, anorexia, nausea, vomiting, abdominal pain, 
malaise, tonsiUopharyngeal erythema, patchy and discrete 
tonsillar or pharyngeal exudate, soft palate petechiae, and 
tender cervical adenopathy. 3S The majority of patients have 
mild disease, with overlap of these features and those of vi-

Table 40.2. Infectious Causes of Pharyngitisds,36 

Primary bacterial 
pathogens (30% 
in children age 
5-11 years old, 
15% in adolescents, 
5% in adults) 

Possible bacterial 
pathogens (5-10%, 
primarily in 
young adults) 

Probable bacterial 
co-pathogens 

lall age groups) 

Viruses (15-40% 
in children, 
30--80% in 
adults) 

Fungal (uncommon 
in immuno
competent patient) 

Group A ,a-hemolytic streptococci 
IGABHS) 

Group B, C, and G streptococci 
Neisseria gonorrhoeae (uncommon) 
Corynebacterium diphtheriae (rare) 
Treponema pallidum (unusual) 
Tuberculosis (unusual) 

Arcanobacterium haemolyticum 
Chlamydia pneumoniae (TWAR) 
Chlamydia trachomatis 
Mycoplasma pneumoniae 
Staphylococcus aureus 
Haemophilus influenzae 
Klebsiella pneumoniae 

rhinoscleromatis 
Moraxella (Branhamella) catarrhalis 
Bacteroides melaninogenicus 
Bacteroides oratis 
Bacteroides fragilis 
Fusobacterium species 
Peptostreptococci 

Rhinovirus (100 types)-most 
common 

Coronavirus (three or more types) 
Adenovirus-types 3, 4,7,14, and 21 
Herpes simplex virus-types 1 and 2 
Parainfluenza virus-types 1-4 
lnfluenzavirus-types A and B 
Coxsackievirus A-types 2, 4--6, 8, 10 
Epstein-Barr virus 
Cytomegalovirus 
Human immunodeficiency virus 

type 1 
Candida albicans 

*No pathogen is isolated in 20-65% (avg. 30%) of cases of sore 
throat. 

ral pharyngitis. Scarlet fever produces a fine, blanching, 
sandpaper-texture rash, circwnoral pallor, and hyperpig
mentation in the skin creases. Although higbly suggestive 
of GABHS, it also may be caused by Arcanobacterium 
haemolyticum. Exudative pharyngitis/tonsillitis, anterior 
cervical adenopathy, fever, and lack of other URI symptoms 
such as cough and rhinorrhea are most predictive of a pos
itive GABHS culture, with a probability of occurrence of 
56% when all four are present.'5 

Groups C and G streptococcus and A. haemolyticum produce 
tonsillopharyngitis indistinguishable from GABHS, but rarely 
have sequelae.36 The tonsillo-pharyngitis of M. pneumoniae 
and C. pneumoniae is similar to GABHS infection, but is usu
ally accompanied by a cough.38 Membranous pharyngitis with 
a gangrenous exudative appearance is found in Vincent's 
angina or diphtheria. Herpangina (caused by the Coxsackie A 
virus) is characterized by a severe sore throat, fever, and I
to 2-nun pharyngeal vesicles that subsequently u]cerate and re
so]ve within 5 days. Hand-foot-and-mouth disease (caused by 



Coxsackie A-16 virus) present~ as pharyngitis accompanied by 
vesicles on the palmar and plantar surfaces. Patients with aph
thous stomatitis have a sore throat and round, painful oral le
sions that resolve within 2 weeks. Herpes simplex virus causes 
fever, oral fetor, submaxillary adenopalhy, and gingivostom
atitis. Symptoms of infectious mononucleosis include sore 
throat, anterior and posterior adenopathy, a gray pseudomem
branous pharyngitis, and palatine petechiae. Acute retroviral 
syndrome due to primary infection of human immunodefi
ciency virus (HIV) presents as fever, nonexudative pharyngi
tis, lymph-adenopathy, and systemic symptoms such as fatigue, 
myalgias, and arthralgias.36 

Diagnosis 
Since no single element of the history or physical exam is di
agnostic for GABHS, the standard for diagnosis is a properly 
processed and interpreted throat culture on sheep blood agar. 36 

For best results, use a Dacron swab and thoroughly swab both 
tonsils and posterior pharyngeal wall, avoiding the tongue. 
Since it takes 24 to 48 hours to obtain definitive results from 
a throat culture, streptococcal rapid antigen-detection tests 
were developed that can provide answers within minutes. 
Most are highly specific (90-96%), but not as sensitive 
(RO--90%) as throat cultures.1fi,38 If a rapid antigen test is pos
itive, one can almost be certain that GABHS is present. If the 
test is negative in clinically suspicious situations, national 
advisory committees recommend obtaining a confirma
tory throat culture.36 Recently, newer tests using optical im
munoassay and chemiluminescent DNA probes have sensi
tivities similar to that of throat culturcs, and may one day be
come the standard method for diagnosis.! ,J6 

Complications of GABHS Tonsillopharyngitis 
Suppurative complications include peritonsillar abscess 
(PTA), retropharyngeal abscess, and cervical lymphadenitis. 
Peritonsillar abscess occurs in fewer than 1 % of patients 
treated with appropriate antibiotics.39 It is seen most fre
quently in teenagers and young adults, and is rare in children. 
Symptoms include a severe unilateral sore throat, dysphagia, 
rancid breath, trismus, drooling from a partiaJly opened 
mouth, and a muffled "hot potato" voice. There is generalized 
erythema of the pharynx and tonsils, with a deeper dusky red
ness overlying the involved area, swelling of the anterior pil
lar and soft palate above the tonsil, and uvular deviation to the 
opposite side.4o Diagnostic ultrasound 4J or CT scan 42 helps 
distinguish between peritonsillar cellulitis and abscess. Treat
ment includes intravenous penicillin and needle aspiration.-l-O 

Tonsillectomy is indicated when needle aspiration fails and in 
those with recurrent PTA,43 

Once the leading cause of death in children and adolescents 
in the United States, acute rheumatic fever (ARF) now oc
curs infrequently, with a reported annual incidence of 1 case 
per 1,000,000 untreated patients with GABHS pharyngitis.J5 

Symptoms begin 2 weeks after the pharyngitis with pol
yarthritis and cardiac valvulitis. Acute glomerulonephritis 
may occur 10 days after GABHS pharyngitis, and presents as 
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anasarca, hypertension, hematuria, and proteinuria. It gener
ally is a self-limited condition and almost never has perma
nent sequelae, and antibiotics do not prevenl its occurrence.37 

Treatment 
Since a small but significant portion of patients with GABHS 
pharyngitis will develop complications, many physicians treat 
all patients who have a sore throat with antibiotics. However, 
treating all patients as if they had GABHS infection means 
overtreating at least 70% of children and 90% of adult pa
tients. Treating GABHS pharyngitis accomplishes four 
goals36: (I) patients clinically improve quicker; (2) they be
come noninfectious sooner, thus preventing transmission of 
infection; (3) suppurative complications such as PTA are 
avoided; and (4) ARF is prevented. Children who complete 
24 hours of antibiotics can be considered noninfectious, and 
if they feel better, may return to schooL Although patients 
clinically respond within I to 2 days of antibiotics, treatment 
for 10 days remains the optimal duration to prevent ARF. Pa
tient compliance issues should be addressed; up to 80% do 
not complete a lO-day course.39 

Penicillin remains the drug of choice for treating GABHS 
pharyngitis because it is effective in preventing ARF, inex
pensive, and relatively safe (Table 40.1).36 Penicillin-resist
ant GABHS has yet to be identified. Even when started as 
late as 9 days after the onset of pharyngitis, penicillin effec
tively prevents primary attacks of ARF. Intramuscular ben
zathine penicillin is the definitive treatment but is infrequently 
used because injections are painfuL Amoxicillin offers a low
cost, better-tasting alternative to penicillin, and one recent 
study suggested that a single daily dose for 10 days had sim
ilar cfficacy.44 

For those allergic to penicillin, erythromycin is the antibi
otic of choice. Clarithromycin and azithromycin have a sus
ceptibility pattern similar to that of erythromycin, but with 
less gastrointestinal distress, and may be administered once 
or twice a day. Azithromycin as a 5-day treatment regimen 
for GABHS pharyngitis is attractive, but its cost and the 
potential rapid development of streptococcal resistance of 
macrolides make this a second-line antibiotic.36 Cephalo
sporins are more expensive, may hasten the development of 
resistant bacteria, and should not be used in patients with a 
history of immediate (anaphylactic) hypersensitivity to peni
cillin.38 Recent evidence suggests that a 5-day course of non
penicillin antibiotics is just as effective as a lO-day course of 
oral penicillin, but further studies are needed before this is 
accepted as the standard of care.45 

The same antibiotic treatment choices exist for groups C 
and G streptococci and A. haemolyticum.36 Both M. pneu
maniae and C. pneumoniae are sensitive to tetracycline and 
erythromycin. Treatment for diphtheria includes antitoxin and 
erythromycin 20 to 25 mglkg every 12 hours intravenously 
for 7 to 14 days. Vincent's angina is treated with penicillin. 
tetracycline, and oral oxidizing agents such as hydrogen per
oxide to improve oral hygiene. Treatment of viral pharyngitis 
with antivirals is not indicated. An oral rinse consisting of COf-
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ticosteroids (Kenalog suspension) and topical tetracycline (250 
mg/SO cc water) may hasten recovery in those patients with 
aphthous stomatitis. Therapy for infectious mononucleosis is 
supportive and may include penicillin (avoid amoxicillin and 
ampicillin) for simultaneous GABHS infection, and steroids for 
respiratory obstruction. 

Ibuprofen 400 mg every 6 hours is superior to acetamino
phen in alleviating throat pain.39 Available suspension anal
gesics include ibuprofen 100 mg/S cc, naproxen 125 mg/S ce, 
acetaminophen with codeine elixir, and acetaminophen with 
hydrocodone elixir.39 Avoid aspirin in children and teenagers 
because of the risk of Reye's syndrome. Warm liquids are an 
effective adjuvant treatment. Patients with severe inflamma
tory symptoms may benefit from corticosteroids, given as a 
short course of oral prednisone or a single lO-mg injection of 
dexamethasone.39 

Cost-Benefit Treatment Strategy 
The most important task when evaluating a sore throat is to 
determine whether or not the patient has GABHS. Although 
national guidelines exist, 46 consensus on the most cost-effec
tive approach remains elusive. A rational policy should be 
based on the incidence of GABHS in the population, cost con
tainment, avoidance of adverse outcomes, reducing U1111eceS

sary use of antibiotics, and patient priorities. When the prob
ability of GABHS is greater than 20%, treating all patients 
with pharyngitis without testing may be rational.47 Otherwise, 
those individuals who may have GABHS based on clinical 
findings should have a rapid antigen test or throat culture per
fonned.46 In those cases where rapid antigen tests are nega
tive and a confirmatory throat culture is pending, presump
tive antibiotic use should be based on severity of illness, risk 
of transmission to others, need to return to school or work, 
and the patient's willingness to accept risks of unnecessary 
use of antibiotics should the culture return negative. 

Treatment Failures and Chronic Carriers 
Posttreatment throat cultures are indicated only in those who 
remain symptomatic after completion of antibiotics, who de
velop recurrent symptoms within 6 weeks, or who have had 
rheumatic fever and are at high risk for recurrence.46 Reasons 
for treatment failures include poor compliance, ~-lacta

rnase-producing bacteria, and recurrent exposure to a family 
member who harbors GABHS (''ping-pong'' infections)4' 
The family pet is an unlikely reservoir for GABHS.49 A 
chronic GABHS carrier is asymptomatic with a positive throat 
culture. As many as 50% of school-age children are GABHS 
carriers, are rarely contagious, and are at little risk for devel
oping GABHS complications. 50 Indications to eradicate 
GABHS from the chronic carrier include a personal or fam
ily history of ARF and "ping-pong" spread occurring within 
a family.50 The treatment for those who fail an adequate 
course of oral penicillin is a single injection of benzathine 
penicillin (Table 40.1). If this fails, clindarnycin 20 to 30 
mg/kg/day (up to 450 mg per day) may he given in three di
vided doses for 10 daYS.46 

Tonsillectomy 
Tonsillectomy is indicated in those who have recurrent peri
tonsillar abscesses or respiratory obstruction.43 The Ameri
can Academy of Otolaryngology and Head and Neck Surgery 
considers four or more infections of the tonsils per year, de
spite adequate medical therapy, to be sufficient indication for 
tonsillectomy, although the benefit of decreased frequency of 
GABHS tonsillitis may only last for 2 years. 
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