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Sinusitis 
Sinusitis is a common problem encountered in primary 
care, seen in 3% of patients with upper respiratory tract 
infections (URIs).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 infectionP The diagnosis is sometimes elu
sive, requiring skillful medical detective work and careful 
clinical evaluation to identify the problem. 

Acute Sinusitis 

Clinical Presentation 

Acute sinusitis usually presents with nasal congestion, 
purulent nasal discharge, headache, fever, facial pain, 
paranasal pressure, and dental pain. A change of head 
position or barometric pressure may also increase dis
comforP Frontal sinus involvement usually presents 
with lower forehead pain, whereas maxillary sinusitis is 
characterized by tenderness in the cheek with pain re
ferred to the upper teeth. Ethmoidal sinusitis presents as 
retroorbital pain and tenderness over the lateral aspect of 
the nose. Sphenoid sinusitis frequently involves headache 
at the skull vertex.4,5 Maxillary sinuses are most com
monly infected, followed by ethmoidal, sphenoidal, and 
frontal sinuses.3 Sneezing, watery rhinorrhea, and con
junctivitis may be seen in sinusitis associated with an 
allergy (see Chapter 36). 

The opinions and assertions expressed herein are those of the 
authors and do not necessarily reflect the views of the Depart
ment of the Army or the Department of Defense. 

Physical Findings 

Examination may reveal nasal mucosal erythema and 
edema with purulent nasal discharge. Fever mayor may 
not be present. Palpatory or percussive tenderness over 
the involved sinuses, particularly the frontal and maxil
lary sinuses, with dullness on sinus transillumination, is 
common.6 Drainage from the maxillary and frontal sinuses 
may be seen at the middle meatus, or sinus ostial open
ing. The ethmoids drain from either the middle meatus 
(anterior ethmoid) or superior meatus (posterior ethmoid). 
The sphenoid drains into the superior meatus. 

Diagnosis 
Definitive diagnosis is based on clinical presentation and 
the use of diagnostic imaging studies with laboratory 
corroboration. Plain sinus radiographs may show air
fluid levels, mucosal thickening, and possibly anatomic 
abnormalities that predispose to the condition, such as 
nasal polyps. Views specific to each sinus are the Cald
well (frontal), Waters (maxillary), lateral (sphenoid), and 
submentovertical (ethmoid).5 Computed tomography (CT) 
is more sensitive and may better reveal pathology, with 
focused sinus CT now a cost-competitive alternative to 
the radiographic sinus series for both initial and follow
up studies?-lO Nasopharyngeal cultures and antral punc
ture by consultants may elucidate specific pathogens. 

Microbiology 

Bacterial pathogens responsible for acute sinusitis common
ly include Streptococcus pneumoniae, Haemophilus injluenzae, 
group A streptococci, and Moraxella catarrhalis. ll Less com
monly Staphylococcus aureus, Streptococcus pyogenes, Myco
plasma pneumoniae, and Chlamydia pneumoniae are seen. 
Anaerobic organisms play a role, with Peptostreptococcus, 
Corynebacterium, Bacteroides, and Veillonella having been de-
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scribed. 12,13 Adenovirus, parainfluenza, rhinovirus, and in
fluenza virus may cause or exacerbate sinusitis. Aspergillus 
fumigatus and Mucormycosis can cause sinusitis, especially 
in those who are immunocompromised.s 

Nonmicrobiologic Causes 

Sinusitis may be a complication of allergic rhinitis, foreign 
bodies, deviated nasal septum, nasal packing, dental pro
cedures, facial fractures, tumors, barotrauma, and nasal 
polyps. The cause appears to be stasis of normal physio
logic sinus drainage.4,12 Prolonged nasal intubation may 
also be associated with sinusitis (presumably by the same 
mechanism) with subsequent infection by Staphylococcus 
aureus, Enterobacter, Pseudomonas aeruginosa, Bacteroides 
fragilis, Bacteroides melaninogenicus, and Candida Sp.2 

Treatment 

Initial treatment of acute sinusitis consists of antibiotics, 
decongestants, and nonpharmacologic measures to main
tain adequate sinus drainage. 

1. Antibiotics (Table 40.1): Amoxicillin-clavulanate, tri
methoprim-sulfamethoxazole, clarithromycin, or a sec
ond or third generation cephalosporin (e.g., cefaclor, 
cefuroxime axetil, loracarbef) are primary antibiotics for 
acute bacterial sinusitis. Duration of treatment is 14 to 
21 days. Ampicillin may be used if I3-lactamase organ
isms are locally uncommon.!1 

2. Decongestants: Normal saline nose drops loosen secre
tions, and steam treatments may help increase sinus 
drainage. Oxymetazoline 0.05% topical nasal spray can 
be used for no more than 3 to 4 days. Guaifenesin 
preparations can maintain sinus drainage by thinning 
secretions and thus decrease stasis.14 

3. Nasal steroids: With allergic sinusitis, nasal steroids 
shrink edematous mucosa and allow ostial openings to 
increase. A two or three times per day dosage is com
monly used. IS 

4. Nonpharmacologic: Increasing oral fluids, local steam 
inhalation, and application of heat or cold have had 
some success in reducing discomfort.9 

Complications 

Mucocele and osteomyelitis are rare but potentially life
threatening complications of sinusitis. Mucoceles, treated 
surgically, may be identified by radiography or sinus CT. 
Osteomyelitis, a serious infection of the surrounding bone, 
requires prolonged parenteral antibiotics and debridement 
of necrotic osseous structures, often with later cosmetic re
construction.s Meningitis, cavernous sinus thrombosis, 
brain abscess, or hematogenous spread may also occur. Or
bital infections occur more commonly in children.16 

Chronic Recurrent Sinusitis 
More than 32 million cases of chronic sinusitis occur an
nually in the United States. The definition of "chronic" is 
symptom duration of 3 weeks to 3 months, with epithelial 

Table 40.1. Antibiotics for Sinusitis 

Dosage 

Adults Children 
Antibiotic (mg) (mg/kg/day) 

Oral administration 
Trimethoprim

sulfamethoxazolea 
Ampicillin-

160/300 

875/125 
clavulanatea 

Cefaclora 
Clarithromycina 
Amoxicillin 
Ampicillin 
Erythromycin-

sulfisoxazole 
Cefuroxime axetil 
Cefixime 
Cefpodoxime-

proxetil 
Cefprozil 
Loracarbef 

Parenteral adm i n istration 
Cefuroxime 
Oxacillin and 

chloramphen icol 

500 
500 
500 
500 
N/A 

250 
400 
200 

500 
400 

Source: Sanford et al. ll With permission. 
N/A = not available. 
aSuggested primary regimen. 

8/40 

45/6.4 

40 
15 
40 
100 

50/150 

30 
8 
10 

30 
30 

150 
150/75 

Dosing 
frequency 

bid 

bid 

tid 
bid 
tid 
tid 
qid 

bid 
qd 
qd 

bid 
bid 

tid 
qid 

damage as the hypothetic endpoint.17,18 This condition is 
characterized by malaise, facial headache, and a cough. 
Predisposing factors include anatomic abnormalities, pol
yps, allergic rhinitis, ciliary dysmotility, foreign bodies, 
chronic irritants, adenoidal hypertrophy, nasal decon
gestant spray abuse (rhinitis medicamentosa), smoking, 
swimming, and chronic viral URIs. Pathogens are those 
listed above with an increase in involvement by Bacter
oides sp., Peptostreptococcus, and Fusobacterium. Treatment 
involves organism-specific antibiotics.ll 

Surgical Management 
When medical management fails (lack of clinical response 
to antibiotics), surgical management is indicated. Antral 
lavage techniques (sinus puncture) allow drainage of pu
rulent sinus material. Functional endonasal sinus surgery 
techniques allow direct observation of sinus pathology 
and can create improved sinus ventilation and ciliary 
clearance.19 Nasal antral window procedures have also 
been used successfully. 

Sinusitis in Children 
Maxillary and ethmoidal sinuses are the primary sites of 
infection in infants (12 months and younger). The sphe-



noid sinus develops during the third to fifth year of life and 
the frontal sinus during the sixth to tenth year. If a URI is 
severe or persists beyond 10 days in a child, suspect sinus
itis. Common symptoms include fever over 39T, periorbital 
edema, facial pain, and daytime cough.t6,20 Periorbital cellu
litis is seen in infants with ethmoidal disease. 

A single Waters view is an acceptable initial study; limited 
CT scans may be a better altemative.21 The radiographic 
diagnosis is based on air-fluid levels, mucosal thickening of 
4 mm or more, or sinus opacification. Organisms in antral 
cultures include Streptococcus pneumoniae, Moraxella catar
rhalis, and Haemophilus inJluenzae.22,23 

Amoxicillin is the initial antibiotic of choice. Trimetho
prim-sulfamethoxazole, erythromycin-sulfisoxazole, amoxi
cillin- clavulanate, cefaclor, and cefuroxime axetil are useful 
in penicillin-allergic individuals or if ~-lactamase-produc
ing organisms are suspected. All antibiotics are given for 14 
to 21 days. Antihistamines may impair ciliary clearing 
mechanisms and thicken secretions. If oral antibiotics are 
unsuccessful, parenteral cefuroxime or oxacillin plus chlor
amphenicol have been recommended (Table 40.1).16 

Pharyngitis 
Sore throat is one of the most common complaints seen by 
primary care physicians. Nearly 40 million visits are made 
each year for this complaint in the United States at an 
annual cost of $37.5 million for antibiotics alone.24-28 
Nearly every step in the management of pharyngitis is 
controversial; the challenge for family physicians is to 
determine, in a cost-effective manner, which patients need 
antibiotic therapy.29 

Epidemiology 
The infectious causes for a sore throat are found in 
Table 40.2. Although viruses are the most common infec
tious etiologic agents of pharyngitis and tonsillitis, group 
A p-hemolytic Streptococcus (GABHS) is most important 
because of its potential sequelae. GABHS can be isolated 
by throat culture in 30% to 40% of children and 5% to 10% 
of adults, with the highest prevalence found in children 
age 6 to 11 years.25,30,32,33 Groups C and G streptococci, 
Mycoplasma pneumoniae, and Chlamydia pneumoniae tend 
to cause pharyngitis most commonly in adolescents and 
young adults and are usually not associated with serious 
sequelae.3o,33,34 Rare bacterial causes include Corynebacte
rium diphtheriae, Neisseria gonorrhoeae (especially in those 
with a history of sexually risky behavior), Neisseria men
ingitidis, Treponema pallidum, and Mycobacterium tuberculo
sis. Vincent's angina is seen in the elderly who have poor 
oral hygiene. Candida albicans may become invasive in 
those who are immunocompromised. No infectious patho
gen is found in 20% to 65% of patients, and noninfectious 
causes should be considered (Table 40.3). 

The GABHS type pharyngitis is most frequently seen dur
ing late winter and early spring, whereas other infectious 
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Table 40.2. Infectious Causes of Pharyngitisa 

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

Group A ~-hemolytic streptococci (GABHS) 
Group B, C, and G streptococci 
Neisseria gonorrhoeae (uncommon) 
Corynebacterium diphtheriae (rare) 
Treponema paflidum (unusual) 
Tubercu losis (unusual) 

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

Arcanobacterium haemolyticum 
Chlamydia pneumoniae 
Chlamydia trachomatis 
Mycoplasma pneumoniae 

Probable bacterial co-pathogens (all age groups) 
Staphylococcus aureus 
Haemophilus influenzae 
Klebsiella pneumoniae rhinoscleromatis 
Moraxella (Branhamefla) catarrhalis 
Bacteroides melaninogenicus 
Bacteroides oralis 
Bacteroides fragilis 
Fusobacterium species 
Peptostreptococci 

Viruses (15-40% in children, 30-60% in adults) 
Adenovirus types 1, 2, 3, 5 (most common) 
Parainfluenza virus 
Coronavirus (uncommon) 
Coxsackie virus 
Echovirus 
Herpes simplex virus 
Epstein-Barr virus 
Cytomegalovirus 
Influenza viruses 
Myxovirus 
Reovirus 
Respiratory syncytial virus 

Fungal (uncommon in immunocompetent patient) 
Candida albicans 

Source: Data are from Denny29 and Pichichero.30, 31 

aNo pathogen is isolated in 20% to 65% (average 30%) of cases of 
sore th roat. 

agents occur year-round.28,29,33 All are spread by close con
tact or droplets. A higher incidence of disease occurs in 
schools, day-care centers, dormitories, and military bar
racks.35 Pharyngitis, peritonsillar abscess, and acute rheu
matic fever occur infrequently during the first 2 years of 
life.29,33,35 

GABHS Pharyngitis 

The classic features of GABHS pharyngitis (found in only 
33-50% of patients) include the sudden onset of sore throat 
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Table 40.3. Noninfectious Causes of Pharyngitis 
Postnasal drip 
Sinusitis 
Malignant disease: leukemia, lymphoma, squamous cell 

carcinoma 
Behc;:et syndrome 
Reiter syndrome 
Kawasaki syndrome 
Pemphigus 
Erythema mu Itiforme 
Trauma: accidents, burns, other thermal injuries, child 

abuse 
Foreign bodies 
Contact stomatitis 
Irritant exposure: cigarette smoke, smog 
Lack of ambient humidity in home or work environment 
Other 

Source: Data are from Denny,29 Pichichero,30,31,36 and Bonilla and 
Bluestone.37 

and moderate fever (39.0'-40SC), headache, anorexia, 
nausea, vomiting, abdominal pain, malaise, tonsillo
pharyngeal erythema, patchy, discrete tonsillar or pha
ryngeal exudate, soft palate petechiae, tender cervical 
adenopathy, or scarlet fever. 28,29,32,33 Most patients have 
mild or asymptomatic disease, and there is much overlap 
with these "classic" features and those of viral pharyngi
tis. One of the most useful clinical findings, tender anterior 
cervical adenopathy, may also occur with viral infections. 
Scarlet fever produces a rash characterized by a fine, blanch
ing appearance and sandpaper texture, circumoral pallor, 
and hyperpigmentation in the skin creases. It is highly sug
gestive of GABHS but also may be seen with pharyngitis 
caused by Arcanobacterium haemolyticum. Exudative pharyn
gitis/tonsillitis, anterior cervical adenopathy, fever, and lack 
of other URI symptoms such as cough and rhinorrhea are 
most predictive of a positive GABHS culture, with a proba
bility of occurrence of 56% when all four are present.38 

Laboratory Diagnosis 

Additional laboratory tests are usually needed because 
clinical findings are unreliable. The "gold standard" for 
diagnosing acute GABHS pharyngitis is a properly pro
cessed and interpreted throat culture on sheep blood 
agar.32,39 For best throat culture results, use a Dacron swab 
and thoroughly swab the palatine tonsils and pharyngeal 
wall, avoiding the tongue. Plating even a dry swab may 
be delayed as long as 24 hours without affecting culture 
results.32,40,41 

There are more than 25 streptococcal rapid antigen tests 
available commercially. Most are highly specific (90-96%) 
but not as sensitive (41-93%) as throat cultures.30,42 If a 
rapid antigen test is positive, one can be almost certain 
that GABHS is in the pharynx. If the test is negative, most 
authors recommend obtaining a throat culture for those 
whom one suspects has GABHS infection.25,4l,42 A newer 

test, the optical immunoassay (OlA), has better reported 
sensitivity than and comparable specificity to the rapid 
antigen tests.40,43 

Complications 

Suppurative complications include peritonsillar abscess, 
retropharyngeal abscess, suppurative cervicallymphade
nitis, bacteremia, and rarely otitis media, sinusitis, and 
mastoiditis.32,44 Peritonsillar abscess (PTA), or quinsy, oc
curs in fewer than 1 % of patients treated with appropriate 
antibiotics.42 It is seen most frequently in teenagers and 
young adults and is rare in children under the age of 
5 years. Symptoms of an abscess are a severe unilateral 
sore throat associated with dysphagia, referred otalgia, 
pain with lateral movement of the neck, rancid breath, 
trismus, drooling from a partially opened mouth, and a 
muffled "hot potato" voice. About 3% to 10% of cases of 
PTA are bilatera1.45 There is generalized erythema of the 
pharynx and tonsils, with a deeper dusky redness over
lying the involved area, swelling of the anterior pillar and 
soft palate above the tonsil, and uvular deviation to the 
opposite side.28,46 Some have advocated the use of diag
nostic ultrasonography47 or CT scans45 of the neck and 
head to distinguish between peritonsillar cellulitis and 
abscess. 

In addition to intravenous penicillin, treatment options 
include repeated needle aspiration, incision and drainage, 
abscess tonsillectomy, and delayed (2-4 weeks) tonsillec
tomy. Penicillin therapy and needle aspiration, which can 
be done easily and safely in the outpatient setting by 
family physicians, eradicates the infection in 80% to 90% 
of patients within 3 days.46,48 If needle aspiration fails, the 
patient is referred for the conventional methods of inci
sion and drainage or immediate tonsillectomy.49 Tonsillec
tomy is also indicated in those with recurrent PTA. 

The erythrogenic toxin elaborated by GABHS causes 
the rash of scarlet fever, which now occurs infrequently in 
the United States. There have been increasing reports of 
streptococcal toxic shock-like syndrome (STSLS), which 
usually occurs in previously healthy adults and is marked 
by hypotension and progressive multisystemic failure. 44,5o 
Although usually associated with a soft tissue focus of 
infection, 10% to 20% of the cases of STSLS have been 
associated with an apparent pharyngeal infection.44 The 
syndrome appears to be toxin-mediated and related to 
GABHS isolates of serotypes M-1, M-3, M-28, and T-ll, 
M-nontypable. 

Once the leading cause of death in children and ado
lescents in the United States, acute rheumatic fever 
(ARF) now occurs infrequently (0.3-3.0%) in untreated 
patients with acute GABHS pharyngitis.41,44 Symptoms 
begin 2 weeks after the onset of pharyngitis with a sym
metric polyarthritis, followed by cardiac valvulitis. Pre
vention of ARF depends on control and antibiotic 
treatment of GABHS tonsillopharyngitis.41 Acute glomer
ulonephritis may occur 10 days after GABHS pharyngitis 
and presents as anasarca, hypertension, hematuria, and 



proteinuria. It generally is a self-limited condition, it al
most never has permanent sequelae, and antibiotics do 
not prevent its occurrence.32,42,51 

Treatment 

A small but highly significant portion of patients with 
acute GABHS tonsillopharyngitis develop complications, 
which has led to efforts to identify and treat these patients 
with an effective antibiotic regimen.44 However, treating 
all patients with sore throat as if they had GABHS infec
tion overtreats at least 70% of pediatric and 90% of adult 
patients, which can be costly and problematic.3D 

Treating GABHS pharyngitis accomplishes four goals: 
(1) patients clinically improve quicker31,52; (2) they ~e
come noninfectious within 24 hours53 thereby preventmg 
transmission of infection; (3) suppurative complications 
such as PTA are avoided43; and (4) ARF is prevented.41 
Children who complete a full 24 hours of antibiotics can 
be considered noninfectious and if they feel better may 
return to school. Although patients respond clinically 
within 1 to 2 days of antibiotics, treatment for 10 days 
remains the optimal duration to prevent ARE Shortening 
the course increases the rate of treatment failure. 54 Patient 
compliance issues should be addressed; up to 80% do not 
complete a IO-day course.28,42 Counseling on the import
ance of completing the IO-day course despite resolution 
of symptoms greatly increases compliance rates, as does 
twice-daily dosing. 

The choice of antibiotic for GABHS pharyngitis (Ta
ble 40.4) should include cost, side-effects profile, and 
patient compliance. Penicillin remains the drug of choice 
because it is effective in preventing ARF, inexpensive, 
and relatively safe.35,41,42,55 No evidence of penicillin-re
sistant GABHS has been identified.41,42,51,56 Even when 
started as long as 9 days after the onset of acute pharyn
gitis, penicillin effectively prevents primary attacks of 
ARF. Intramuscular benzathine penicillin is the defi
nitive treatment for GABHS but is infrequently used 
because injections are painful. For those allergic to pen
icillin, erythromycin is the antibiotic of choice, as re
sistance is not yet an appreciable problem in the 
United States. Clarithromycin and azithromycin have a 
susceptibility pattern similar to that of erythromycin 
but with less gastrointestinal distress and may be ad
ministered once or twice a day. Azithromycin is the first 
oral antibiotic approved by the U.S. Food and Drug Ad
ministration (FDA) for a 5-day treatment regimen for 
GABHS pharyngitis. However, cost and nonapproval 
for children under age 16 years make these antibiotics 
second-line choices.41 Amoxicillin offers a low cost, bet
ter-tasting efficacy, similar to that of penicillin VK, but 
has a higher incidence of side-effect rashes. Cephalo
sporins are more expensive, may hasten the develop
ment of resistant bacteria, have never been proved to 
prevent ARF, and should not be used in patients with a 
history of immediate (anaphylactic) hypersensitivity to 
penicillin. 30 
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Other Infectious Causes of Pharyngitis 
Groups C and G streptococci and A. haemolyticum can 
produce tonsillopharyngitis that is indistinguishable 
from GABHS but have minimal suppurative or non
suppurative sequelae.29 The tonsillopharyngitis of M. 
pneumoniae and C. pneumoniae is similar to GABHS infec
tion but is usually (75%) accompanied by a cough associ
ated with tracheobronchitis, pneumonia, or both.3D,34 
Membranous pharyngitis with a gangrenous exudative 
appearance is usually found with Vincent's angina or 
diphtheria.28 Herpangina (caused by the Coxsackie A 
virus) is characterized by a severe sore throat, fever, and 
1- to 2-mm pharyngeal vesicles that subsequently ulcerate 
and resolve within 5 days. Hand-foot-mouth disease 
(caused by Coxsackie AI6 virus) presents as a pharyngitis 
accompanied by vesicles on the palm and sole surfaces. 
Patients with aphthous stomatitis have a sore throat and 
round, painful oral lesions that typically resolve within 2 
weeks. Herpes simplex virus causes fever, oral fetor, sub
maxillary adenopathy, and a gingivostomatitis. Symp
toms of infectious mononucleosis (Epstein-Barr virus) 
include a sore throat, anterior and posterior adenopathy, 
gray pseudomembranous pharyngitis, and palatine pete
chiae (see Chapter 38). 

Treatment of Nonstreptococcallnfections 

The same antibiotic choices exist for groups C and G 
streptococci and A. haemolyticum. 29 Both M. pneumoniae 
and C. pneumoniae are sensitive to tetracycline and eryth
romycin, and treatment with either has been shown to be 
effective in patients who have pneumonia.29 Treatment 
for diphtheria includes antitoxin and erythromycin 20 to 
25 mg/kg IV qI2h for 7 to 14 days. Vincent's angina is 
treated with penicillin, tetracycline, and oral oxidizing 
agents such as peroxide, with better oral hygiene. Treat
ment of viral pharyngitis with antivirals is not indicated. 
An oral rinse consisting of corticosteroids (Kenalog sus
pension) and topical tetracycline (250 mg/50 ml wate~) 
may hasten recovery in patients with aphthous stomatI
tis. Therapy for infectious mononucleosis is usually sup
portive but may include penicillin for simultaneous 
GABHS infection and steroids for respiratory obstruction. 
Amoxicillin, which causes a characteristic rash, should 
not be used for diagnosed cases of infectious mononucle
osis. 

Analgesia 

Aspirin should be avoided in children and teenagers be
cause of the risk for Reye syndrome. Ibuprofen 400 mg 
every 6 hours is superior to acetaminophen for alleviating 
throat pain.42 Available suspension analgesics include 
ibuprofen 100 mg/5 ml, naproxen 125 mg/5 ml, acet
aminophen with codeine elixir, and acetaminophen with 
hydrocodone elixir.42 Warm liquids are an effective adju
vant treatment in combination with analgesics. Patients 
with severe inflammatory symptoms may benefit from 
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Table 40.4. Treatment Options for Group A I3-Hemolytic Streptococcal Pharyngitis 

Dosagea 

Adults Children Dosing, 
Antibiotic (mg) (mglkglday) frequencyb Coste 

First-line treatment 
Benzathine penicillin G 

:::;; 60 pounds (27 kg) 600,000 units 1M Same Once $ 
> 60 pounds (27 kg) 1,200,000 units 1M Same Once $-$$ 

Benzathine/procaine penicillin 900,000/300,000 1M Same Once $ 
Penicillin VK 500 mg total 250 mg total bid $ 
Penicillin-allergic 

Erythromycin estolate 250 20 bid $ 
Erythromycin ethylsuccinate 400 40 tid $-$$ 

Second-line treatment 
Amoxicillin 250 20 qd to tid $ 
Cephalexin 250 30 tid $-$$$$ 
Cefadroxil 1000 30 qd $$$-$$$$$ 
Cefaclor 250 20-30 tid $$$$ 
Cefuroxime axetil 125 15 bid $$-$$$ 
Cefixime 200 8 qd $$$-$$$$$ 
Amoxicillin-clavulanate 250 20 tid $$$$ 
Clarithromycin 250 bid $$$$$ 
Azith romyci n 500 mg on day 1 qd $$$-$$$$ 

250 mg on days 2-5 

Source: Data are from Sanford et al.,ll Vukmir,28 Denny,29 Klein,35 Dajani et al.,41 and Kline and Runge.42 

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

beost for therapeutic course based on average wholesale price from 1996 Drugs Topics Red Book; prices for generic 
drugs were used when available; $ = 0-15 dollars; $$ = 15-30 dollars; $$$ = 31-45 dollars; $$$$ = 45-60 dollars; 
$$$$$ = more than 60 dollars. 

corticosteroids, given as a short course of oral prednisone 
or a single 10 mg injection of dexamethasone.26,42 

Cost-Benefit of Treatment Strategy 

There is no consensus on the best cost-effective approach 
to treating patients with a sore throat. Family physicians 
must develop a rational policy for their practice based on 
the incidence of GABHS in their patient population, cost 
containment, avoidance of adverse outcomes (from both 
the use antibiotics and occurrence of sequelae from un
treated GABHS), reducing unnecessary use of antibiotics, 
and patient priorities. When the probability of GABHS is 
greater than 20%, treating all patients with pharyngitis 
without testing may be ration alP-59 Testing and antibiotic 
use should be avoided when the risk of GABHS is less 
than 5%, as the costs of evaluation and treatment and 
potential adverse reactions to antibiotics outweigh the 
potential problems associated with missed infection. 3D In 
cases where rapid antigen tests are negative and a confir
matory throat culture is pending, presumptive antibiotic 

use is 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 antibiot
ics should the culture be reported as negative. When one 
family member has proved GABHS pharyngitis, all symp
tomatic family members can be treated without further 
testing. 

Treatment Failures and Chronic Carriers 

Posttreatment throat cultures are indicated only in those 
who remain symptomatic after completion of antibiotics, 
who develop recurrent symptoms within 6 weeks, or who 
have had rheumatic fever and are at unusually high risk 
for recurrence.41,55 Reasons for treatment failures include 
poor patient antibiotic compliance, inactivation of penicil
lin by 13-lactamase-producing bacteria normally present in 
the pharynx, and recurrent exposure to a family member 
who harbors GABHS ("ping-pong" infections).29-31,54 The 
family pet is an unlikely reservoir for GABHS.6D A chronic 
GABHS carrier is an individual with a positive throat 
culture who is asymptomatic.31,42 As many as 20% to 50% 



of school-age children are GABHS carriers, are rarely con
tagious, and are at little risk for developing GABHS com
plications.41,42,61 Indications to eradicate GABHS from the 
chronic carrier include a personal or family history of 
ARF and "ping-pong" spread within a family.61 The treat
ment for those who fail an adequate course of antibiotics 
or who are GABHS carriers is a single injection of benz a
thine penicillin (Table 40.4). If this measure fails, a combi
nation of oral penicillin for 10 days and rifampin 20 mg/ 
kg/day (not to exceed 600 mg/day) in one or two equal 
doses concurrently for the last 4 days is efficacious.31,42 
Clindamycin 20 mg/kg/day (up to 450 mg/day) may be 
also given in three divided doses for 10 days.62 

Tonsillectomy 

Tonsillectomy is indicated for those who have recurrent 
peritonsillar abscesses or respiratory obstruction.28 The 
American Academy of Otolaryngology and Head and 
Neck Surgery considers four or more infections of the 
tonsils per year, despite adequate medical therapy, as suf
ficient indication for tonsillectomy, although the benefit 
of decreased frequency of GABHS tonsillitis may last only 
2 years.63-65 
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