Antibiotic Use in Acute Upper Respiratory
Tract Infections
ROGER ZOOROB, MD, MPH; MOHAMAD A. SIDANI, MD, MS; RICHARD D. FREMONT, MD; and
COURTNEY KIHLBERG, MD, MSPH, Meharry Medical College, Nashville, Tennessee

▲

Patient information:
A handout on antibiotic
use is available online
at http://familydoctor.
org/familydoctor/en/
drugs-procedures-devices/
prescription-medicines/
antibiotics-when-theycan-and-cant-help.html.
▲

See related editorial
on page 810.

U

pper respiratory tract infections (URIs) are commonly
treated in family physicians’
practices. Uncomplicated URIs
account for 25 million visits to family physicians and about 20 to 22 million days of
absence from work or school each year in
the United States.1 Despite the majority of
these infections being viral, a high percentage are treated with antibiotics2 (Table 13-18).
A study from a large, outpatient ambulatory
network of more than 52,000 cases of URI
showed that antibiotics were prescribed in
65 percent of patients.19 Overuse of antibiotics may lead to resistance, increased cost,
and increased incidence of adverse effects,
including anaphylaxis.20
Common Cold
The common cold is a mild, self-limited URI
with symptoms of runny nose, sore throat,
cough, sneezing, and nasal congestion. It
is a heterogeneous group of viral diseases,
and therefore does not respond to antibiotics.1,21 Between 1991 and 1999, the rate of
overall antibiotic use for URIs decreased
in the United States. However, the use of

ILLUSTRATION BY JOHN KARAPELOU

Upper respiratory tract infections account for millions of visits to
family physicians each year in the United States. Although warranted
in some cases, antibiotics are greatly overused. This article outlines
the guidelines and indications for appropriate antibiotic use for common upper respiratory infections. Early antibiotic treatment may be
indicated in patients with acute otitis media, group A beta-hemolytic
streptococcal pharyngitis, epiglottitis, or bronchitis caused by pertussis. Persistent cases of rhinosinusitis may necessitate the use of
antibiotics if symptoms persist beyond a period of observation.
Antibiotics should not be considered in patients with the common
cold or laryngitis. Judicious, evidence-based use of antibiotics will
help contain costs and prevent adverse effects and drug resistance.
(Am Fam Physician. 2012;86(9):817-822. Copyright © 2012 American Academy of Family Physicians.)
broad-spectrum antibiotics increased.22 One
study reviewed randomized controlled trials (RCTs) from 1966 to 2009 that compared
antibiotic therapy with placebo in persons
who had symptoms of acute URI of less than
seven days’ duration, or acute purulent rhinitis of less than 10 days’ duration.11 The authors
found insufficient evidence to recommend
antibiotics for the treatment of purulent or
clear rhinitis in children or adults.
Influenza
Influenza is an acute URI caused by influenza
virus A or B. It affects patients of all ages, but
the highest incidence is in children. Adults
older than 65 years and children younger than
two years have the highest mortality rates
from influenza.23,24 Vaccination is the mainstay of prevention. Supportive care is the foundation of treatment, but antiviral therapy,
such as the neuraminidase inhibitors oseltamivir (Tamiflu) and zanamivir (Relenza),
may decrease the duration of the illness by
one day if started within 48 hours of symptom onset.16,17 The Centers for Disease Control and Prevention no longer recommends
the use of amantadine for influenza therapy.24
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Upper Respiratory Tract Infections
SORT: KEY RECOMMENDATIONS FOR PRACTICE
Clinical recommendation
Amoxicillin is the preferred treatment in patients with acute bacterial rhinosinusitis.
Short-course antibiotic therapy (median of five days’ duration) is as effective as
longer-course treatment (median of 10 days’ duration) in patients with acute,
uncomplicated bacterial rhinosinusitis.
Antibiotic therapy should be considered for children six to 35 months of age with
acute otitis media.
Antibiotics should not be used in patients who have otitis media with effusion.
Penicillin should be used in patients with streptococcal pharyngitis to decrease the
risk of rheumatic fever, alleviate symptoms, and decrease communicability.
Antibiotics should not be prescribed for acute laryngitis.
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A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, diseaseoriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to http://www.aafp.
org/afpsort.xml.

Table 1. Diagnostic Findings and Appropriate Treatments for Upper Respiratory Tract Infections
Condition

Key diagnostic findings

Treatment

Acute bronchitis
and tracheitis
Acute otitis media

Cough, possible phlegm production

Symptomatic treatment; antibiotics are not recommended3-6

Acute onset of symptoms, presence of
middle ear effusion, signs of middle
ear inflammation
Nasal obstruction, anterior or posterior
purulent nasal discharge, facial pain,
cough, decreased sense of smell
Runny nose, cough, sore throat,
sneezing, nasal congestion
Dysphagia, voice change, tachycardia
(heart rate > 100 beats per minute),
drooling, fever, subjective shortness
of breath, tachypnea (respiratory rate
> 24 breaths per minute), stridor,
respiratory distress, leaning forward
Abrupt onset of fever, headache,
myalgia, malaise

Amoxicillin, 80 to 90 mg per kg per day, in two divided doses
(first-line treatment)7-9

Acute rhinosinusitis

Common cold
Epiglottitis

Influenza

Laryngitis
Pharyngitis and
tonsillitis

Loss or muffling of voice, sore throat,
cough, fever, runny nose, headache
Sore throat, fever, absence of cough

Watchful waiting in mild cases; amoxicillin for severe or
complicated bacterial rhinosinusitis10
Symptomatic treatment; antibiotics are not recommended 11
Intravenous combination of a third-generation cephalosporin
and an antistaphylococcal agent active against methicillinresistant Staphylococcus aureus12 or intravenous monotherapy
with ceftriaxone (Rocephin), cefotaxime (Claforan), or
ampicillin/sulbactam (Unasyn)13-15
Influenza vaccination for prevention; supportive care; initiation
of antiviral therapy within 48 hours of symptom onset may
decrease illness duration by one day16,17
Symptomatic treatment; antibiotics are unnecessary18
Treatment based on modified Centor score (Table 2)

Information from references 3 through 18.

Patients with severe illness, those older than 65 years
or younger than two years, pregnant women, and those
with chronic illnesses should be treated with antivirals.24
Empiric antibiotic therapy should not be continued after
influenza is diagnosed unless there is concern about a
secondary bacterial process. Gram stain and cultures of
body fluids can be useful in determining whether antibiotics should be added to an antiviral regimen.
818 American Family Physician

Rhinosinusitis
Acute rhinosinusitis is a common diagnosis in the outpatient setting, with an annual incidence of approximately
13 percent in adults.25 It is defined as inflammation of
the nasal mucosa and sinuses. Symptoms include nasal
obstruction, anterior or posterior purulent nasal discharge, facial pain, decrease in sense of smell, and cough.26
Rhinosinusitis is classified as acute when symptoms
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are present for less than four weeks, subacute for four to
12 weeks, and chronic for more than 12 weeks.26
Differentiating between viral and bacterial rhinosinusitis is important because treatment of all cases would
result in the overprescribing of antibiotics.26 The diagnosis of acute bacterial rhinosinusitis should not be made
until symptoms have persisted for at least 10 days or after
initial improvement followed by worsening of symptoms.10 Four symptoms are more predictive of bacterial
rather than viral rhinosinusitis: purulent nasal discharge,
maxillary tooth or facial pain, unilateral maxillary
sinus tenderness, and worsening symptoms after initial
improvement.27,28
Mild cases of acute bacterial rhinosinusitis can be
managed with watchful waiting if appropriate followup can be ensured.10 Worsening symptoms within
seven days warrant the initiation of antibiotics in these
patients. Antibiotic treatment is acceptable in patients
with severe or complicated acute bacterial rhinosinusitis.28 A Cochrane review of five studies in the primary
care setting (n = 631 patients) found that antibiotic
therapy for acute maxillary sinusitis has a slight statistical advantage over placebo.29 However, the clinical
significance was equivocal because the clinical cure
rate was high in both groups (90 percent in the treatment group compared with 80 percent in the placebo
group). The antibiotic chosen should provide coverage
for Streptococcus pneumoniae, Haemophilus influenzae,
and Moraxella catarrhalis,30 with amoxicillin as the first
choice or trimethoprim/sulfamethoxazole (Bactrim,
Septra) for patients allergic to penicillin.10 A different
antibiotic is justified if symptoms worsen within seven
days.10 A meta-analysis of 12 RCTs (10 double-blinded,
n = 4,430 patients) found no statistically significant
difference between long- and short-course antibiotics
for cure or improvement of symptoms.31 Short-course
antibiotic therapy (median of five days’ duration) was as
effective as longer-course treatment (median of 10 days’
duration) in patients with acute, uncomplicated bacterial rhinosinusitis.
Otitis Media
The diagnosis of acute otitis media (AOM) requires an
acute onset of symptoms, the presence of middle ear
effusion, and signs and symptoms of middle ear inflammation.7 The most common pathogens are nontypeable
H. influenzae, S. pneumoniae, and M. catarrhalis.32
Viruses have been found in the respiratory secretions
of patients with AOM and may account for many cases
of antibiotic failure.33-35 Group B streptococcus, gramnegative enteric bacteria, and Chlamydia trachomatis
November 1, 2012
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are common middle ear pathogens in infants up to eight
weeks of age.8
Cohort studies and RCTs have shown that AOM typically resolves without antibiotic therapy in children.36
In 2004, the American Academy of Pediatrics and the
American Academy of Family Physicians developed
guidelines for the treatment of AOM.7 These guidelines
list observation as an option for children older than
six months; observation
involves
Amoxicillin is the first-line
deferring antibiotic
antibiotic for treatment of
treatment for 48 to
acute otitis media.
72 hours and initiating therapy only
if symptoms persist or worsen. However, two RCTs
conducted in 2011 found that immediate antibiotic use
in children six to 35 months of age was more effective
than observation.37,38 These studies used strict criteria,
tympanometry, or otoscopy for diagnosis and followup. Febrile infants (up to eight weeks of age) with AOM
should have a full sepsis workup. These infants should
undergo an otolaryngology consultation, if available,
for tympanocentesis.8 Immediate initiation of antibiotics is recommended in children younger than two years
with bilateral AOM and in those with AOM and otorrhea.39,40 Amoxicillin (80 to 90 mg per kg per day, in two
divided doses) is recommended as first-line treatment
for AOM.7-9
If there is no response to initial antibiotic therapy
within 48 to 72 hours, the patient should be reexamined
to confirm the diagnosis, and amoxicillin/clavulanate
(Augmentin) should be initiated.7,8 Ceftriaxone
(Rocephin) can be used as a second-line agent or in children with vomiting.7 Trimethoprim/sulfamethoxazole
and erythromycin/sulfisoxazole are not effective for the
treatment of AOM.7,8 Longer courses of antibiotics (more
than seven days) have lower failure rates than shorter
courses.41
Children with AOM should be reevaluated in three
months to document clearance of middle ear effusion.8
Long-term antibiotic therapy has been shown to reduce
the number of recurrent AOM episodes,42 but is not recommended because of the risk of antibiotic resistance.8
Antibiotics are not recommended for the treatment of
otitis media with effusion because they have only a modest short-term benefit.43
Pharyngitis and Tonsillitis
Approximately 90 percent of adults and 70 percent of
children with pharyngitis have viral infections.44-46 In
those with bacterial cases of pharyngitis, the leading
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pathogen is group A beta-hemolytic streptococcus.
Appropriate antibiotic treatment in these cases has been
shown to decrease the risk of rheumatic fever, alleviate
symptoms, and decrease communicability.20,45,47 Antibiotic treatment does not prevent glomerulonephritis and
has inconsistent results in the prevention of peritonsillar abscess.20,44
The Infectious Diseases Society of America recommends diagnostic testing to confirm group A betahemolytic streptococcal infection before initiating antibiotics to avoid overuse.45 However, the American Academy of Family Physicians and the American College of
Physicians recommend using the modified Centor criteria, which are based on age and the presence or absence
of fever, tonsillar erythema or exudates, anterior cervical lymphadenopathy, and cough48-51 (Table 2 47-50). In
patients with a score of 1 or less, no further diagnostic
testing or treatment is indicated because the likelihood
of streptococcal infection is low. However, in patients
with a score of 1,
other factors should
Approximately 90 percent
be considered, such
of adults and 70 percent
as contact with a
of children with pharyngiperson who has
tis have viral infections.
documented streptococcal infection;
rapid antigen detection testing should be performed in
these patients. In those with a score of 2 or 3, streptococcal rapid antigen detection testing should also be
performed. If test results are positive, antibiotic treatment is indicated. Antibiotic therapy is recommended
for patients with a score of 4 or 5.49
The recommended first-line treatment is a 10-day
course of penicillin.45,49,52 Erythromycin can be used in
patients who are allergic to penicillin.49,53 Amoxicillin,
azithromycin (Zithromax), and first-generation cephalosporins are appropriate alternatives.45,49
Laryngitis
Acute laryngitis is inflammation of the vocal cords and
larynx lasting less than three weeks.54 Symptoms include
loss or muffling of the voice, sore throat, and other classic URI symptoms such as cough, fever, runny nose,
and headache. A Cochrane review of antibiotic therapy
in patients with laryngitis found two studies (n = 206
patients) showing that antibiotic use does not reduce the
duration of symptoms or lead to voice improvement.54
Although these studies are older, there are no recent
studies to indicate that these conclusions have changed.
Laryngitis is a self-limited, viral disease that does not
respond to antibiotic therapy.18
820 American Family Physician

Epiglottitis
Epiglottitis is an inflammatory condition of the epiglottis and adjacent supraglottic structures that can rapidly progress to airway compromise and, potentially,
death.55,56 The incidence of epiglottitis in children has
decreased with the use of H. influenzae type b (Hib)
conjugate vaccines in early infancy.13,57 A combination
of an intravenous antistaphylococcal agent that is active
against methicillin-resistant Staphylococcus aureus and
a third-generation cephalosporin may be effective.12
Intravenous monotherapy with ceftriaxone, cefotaxime
(Claforan), or ampicillin/sulbactam (Unasyn) is also
recommended.13-15
Bronchitis and Tracheitis
Acute bronchitis is a self-limited inflammation of the
large airways (including the trachea) that presents with
cough and possibly phlegm production. The predominant etiology of acute bronchitis is viral; therefore, antibiotics are not indicated in most patients.3-5,58 Many
studies have evaluated the use of antibiotics in the treatment of acute bronchitis and found no significant benefit
from their use. Guidelines from the National Institute
for Health and Clinical Excellence and the Centers for
Disease Control and Prevention do not recommend antibiotics for the treatment of adults with acute bronchitis.4,5
A 2004 Cochrane review found a small decrease in cough
and days of feeling ill in patients who received antibiotics;

Table 2. Modified Centor Criteria
for Pharyngitis and Tonsillitis
Clinical finding

Points

Absence of cough
Age
3 to 14 years
15 to 45 years
Older than 45 years
Anterior cervical lymphadenopathy
Fever
Tonsillar erythema or exudates

1
1
0
–1
1
1
1

Patients with a score of 1 or less do not require further testing
or treatment, although contact with a person who has documented
streptococcal infection should be considered in patients with a score
of 1, and testing should be performed in these cases; those with a
score of 2 or 3 should have rapid antigen detection testing and, if
results are positive, should receive antibiotics; and those with a score
of 4 or 5 should receive antibiotics.
NOTE:

Information from references 47 through 50.
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however, the authors do not recommend their use
because of adverse reactions, antibiotic resistance, and
cost.3 Individualized care focusing on symptom relief,
as well as explaining to patients why antibiotics are not
indicated, is appropriate in managing acute bronchitis in
the outpatient setting.
It is important to differentiate pneumonia and influenza from bronchitis because antibiotics are recommended for patients with pneumonia, and antivirals
may be indicated for those with influenza. Few cases
of acute bronchitis are caused by Bordetella pertussis or
atypical bacteria, such as Chlamydia pneumoniae and
Mycoplasma pneumoniae. However, these infections are
self-limited and do not warrant antibiotic use except in
rare cases in which pneumonia develops or the patient
is immunocompromised.5 The British Thoracic Society
does not recommend using antibiotics to treat cough or
head colds in children except when pertussis is suspected,
and then macrolides should be administered early in the
course of the disease.6 In patients with suspected pertussis, antibiotics are prescribed to curb the spread of disease rather than to change patient outcomes.4
Data Sources: A PubMed search was completed in Clinical Queries using
the key terms upper respiratory tract infections, URI, antibiotics, and
treatment. The search included meta-analyses, randomized controlled
trials, clinical trials, and reviews. Also searched were the Agency for
Healthcare Research and Quality evidence reports, Clinical Evidence, the
Cochrane database, Essential Evidence Plus, the National Guideline Clearinghouse database, and DynaMed. Search date: September 29, 2011.
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