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INTRODUCTION
Since the Alliance Working for Antibiotic
Resistance Education (AWARE) last published
guidelines in 2005, new consensus guidelines have
been published for the management of communityacquired pneumonia (CAP), sinusitis, pharyngitis
and acute otitis media (AOM).1-5 In general, the
guidelines continue to emphasize strict criteria
for diagnosis, while limiting use of antibiotics to
those infections that have a high probability of a
bacterial etiology. When an antibiotic is prescribed,
preference should be given to a narrow spectrum
agent unless drug susceptibilities are already known
and dictate otherwise.
What has changed since our last edition, however, is
the evolving epidemiology of Streptococcus pneumoniae
(SP) in the post-conjugate pneumococcal vaccine
era, which has had a positive impact on resistance
patterns in Oregon and nationally. Susceptibility data
in Oregon come from our participation in the Center
for Disease Control's (CDC) Emerging Infections
Program, which conducts surveillance for invasive
casesi of SP and group A streptococcus (GAS) in the
Portland tricounty metropolitan area.ii Decreases in
rates of invasive disease following introduction of the
7-valent pneumococcal conjugate vaccine (PCV7)
in children in 2000 were attenuated somewhat by
increases in non-vaccine type serotypes; overall rates
of invasive SP infection, however, have still remained
below baseline a decade after introduction.6 The
13-valent vaccine (PCV13), which received FDA
approval in 2010, has already had an impact on
rates of invasive SP in young children targeted by the
vaccine as well as in older age groups, likely due to a
herd immunity effect.7

The impact of PCV7 on the prevalence of penicillinresistant SP (PRSP) has been significant: national
estimates from the CDC’s Emerging Infections
Program of the prevalence of penicillin-resistant SP
(PRSP) reached 27% in 1999, and by 2011 had fallen
to 11%.iii In the Portland tricounty metropolitan
area, which has participated in the Emerging
Infections Program since 1995, the prevalence of
PRSP traditionally has been lower than the national
estimates, likely due to lower use of antibiotics by
Oregon clinicians. In 2011, only 5% of invasive
isolates of pneumococcus were resistant to penicillin
(Table 1), and only 3% were fully resistant (MIC > 8).
Similarly, isolates from invasive GAS in the Portland
metropolitan area (and the rest of the country for
that matter) are still universally sensitive to penicillin,
and only low rates of resistance to cephalosporins
and clindamycin have been identified locally
(Table 1). In general, acute bacterial respiratory
infections other than CAP (namely sinusitis, otitis
media and pharyngitis) can be safely treated with a
narrow-spectrum drug, amoxicillin (or penicillin for
documented GAS pharyngitis), except where allergies
come into play or concern about beta-lactamaseproducing Haemophilus influenzae (HI) warrants use of
amoxicillin-clavulanate.
Availability of these data should prove useful to
Oregon clinicians: guidelines published by the
Infectious Diseases Society of America (IDSA) for
sinusitis suggest local resistance data for invasive cases
of SP be used to guide therapy; specifically, standard
doses of amoxicillin or amoxicillin-clavulanate
should be adequate to treat SP in settings where
the prevalence of resistance to penicillin is less than
10%, as they are in Oregon.iii IDSA also prefers

i. Invasive disease is defined as an isolate from a normally sterile site; the majority of isolates come from bloodstream infections.
ii. As well as other organisms: group B streptococcus, Haemophilus influenzae, N. meningititis, B pertussis and Legionella species.
See the Oregon ABCs website for more information: http://public.health.oregon.gov/DiseasesConditions/CommunicableDisease/
EmergingInfections/Pages/ActiveBacterialCoreSurveillance.aspx
iii. See CDC’s Active Bacterial Core Surveillance Reports: http://www.cdc.gov/abcs/reports-findings/surv-reports.html.
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amoxicillin-clavulanate over amoxicillin as a first-line
agent for sinusitis due to observed increases in the
prevalence of non-typeable HI following widespread
use of pneumococcal conjugate vaccine, citing data
from observational studies reviewing cultures from
middle ear fluid in children.8-10

prevalence studies cited by both groups is that most
studied middle ear fluid from children with persistent
or recurrent AOM, many of whom had likely been
treated with antibiotics in the preceding month
(and thus more likely to due to either PRSP or betalactamase-producing HI).

Other guidelines take different stances on the optimal
approach to providing coverage for infections due to
PRSP and beta-lactamase-producing HI. Authors of
the American Academy of Pediatrics (AAP) guidelines
for AOM prefer use of high-dose amoxicillin over
regular dose in order to provide better coverage for
PRSP, and suggest that amoxicillin be the first choice
of antibiotic over amoxicillin-clavulanate based on
its safety, acceptable taste and narrow spectrum.5
The AAP AOM guidelines cite many of the same
prevalence studies used to support the IDSA sinusitis
guidelines, perhaps leading clinicians to question
which approach to use, since the same pathogens
(SP, HI, and Moraxella catarrhalis) are responsible for
both clinical syndromes. An important caveat to the

Whether clinicians use amoxicillin or amoxicillinclavulanate, the low prevalence of PRSP in Oregon
suggests that regular dose is likely adequate to
treat cases of sinusitis or AOM due to SP; AWARE
guidelines recommend high dose for patients at risk
for PRSP, such as those with antibiotic use in the
last 3 months, recent hospitalization, age less than 2
years or over 65 years, exposure to a child attending
daycare, or presence of an immunocompromising
condition (Table 2). Adherence to these criteria would
result in automatic use of high-dose amoxicillin for
all children < 2, the group with the highest risk of
complications of AOM (and would be in keeping with
AAP guidelines).

Table 1. Resistance to selected antibiotics, invasive cases of S. pneumoniae and Group A streptococcus,
Portland tricounty metropolitan area, 2010–2011.
S. pneumoniae (n=350)
Antibiotic

Group A Streptococcus (n=108)

S (% )

I (% )

R (% )

S (% )

I (% )

R (% )

Vancomycin

100

-

-

100

-

-

Ceftriaxone

98

2

-

Not tested

-

-

Amoxicillin

96

-

4

100

-

-

Cefotaxime

97

3

-

100

-

-

Cefuroxime

94

-

6

Not tested

-

-

Clindamycin

92

1

7

96

-

4

Penicillin

95

2

3

100

-

-

Tetracycline

93

1

7

85

-

15

Erythromycin

88

-

12

91

1

8

Trimethoprim-sulfamethoxazole

84

5

9

Not tested

-

-
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The decision to use amoxicillin-clavulanate
(either regular dose or high dose) should be based
on whether risk factors for HI are present. Any
patient who has received amoxicillin recently and
meets criteria for treatment for AOM or sinusitis
is a candidate for amoxicillin-clavulanate, as is a
child with AOM concurrent with conjunctivitis
(which is commonly associated with HI).
Clinicians also may consider using amoxicillinclavulanate for patients with more severe
symptoms, or for those at risk for complications,
such as bilateral otitis media.

Lastly, many of the guidelines make a solid case that
macrolides are not appropriate first-line therapy for
treatment of SP, which is the most common bacterial
etiology for CAP, sinusitis and AOM.1-3 Although rates
of PRSP have fallen nationally and locally, SP is more
often resistant to macrolides than other commonly
used classes of antibiotics (Table 1). Empiric use of
macrolides generally should be restricted to treatment
of CAP in age groups most at risk for infection with
one of the atypical pneumonias, or for lab-confirmed
cases of Bordetella pertussis (or in patients with contact
with a known case of pertussis).

Table 2. Initial antibiotic choice for acute otitis media and bacterial rhinosinusitis.

Low risk for PRSP
(Based on local prevalence data showing
risk for PRSP < 10%)
High risk for PRSP
(Antibiotic use in the last 3 months,
recent hospitalization, age less than 2
years or over 65 years, exposure to a
child attending daycare, or presence of
an immune-compromising condition)

Low risk for betalactamase producing HI
(No risk factors )

High risk for beta-lactamase producing HI
(Recent amoxicillin use, AOM associated
with conjunctivitis, consider for bilateral OM,
severe disease)

Regular-dose amoxicillin

Regular-dose amoxicillin
+ clavulanate

High-dose amoxicillin

High-dose amoxicillin
+ clavulanate
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ACUTE OTITIS MEDIA (AOM)
Diagnosis
Although the rate of diagnosis of AOM has
declined since the mid-nineties, AOM remains
the most common reason for children to receive
antibiotics.11 While clinical trials published in
the last few years suggest cases of AOM meeting
stringent criteria warrant antibiotic therapy,12,13
continued emphasis and education about criteria
for treatment with antibiotics could potentially
result in lower antibiotic prescribing rates for this
common condition in children.
Published jointly by the American Academy of
Pediatrics (AAP) and American Academy of Family
Physicians (AAFP) in 2004, a previous clinical
practice guideline on management of AOM used
a three-part definition for AOM: 1) acute onset of
symptoms; 2) presence of middle ear effusion (MEE);
and 3) signs of acute middle ear inflammation.14
This definition has been criticized for lack of
precision, since it would not exclude non-infectious
cases of otitis media with effusion (OME), and
the use of the phrase “uncertain diagnosis” may
have permitted diagnoses of AOM without clear
visualization of the tympanic membrane (TM).
Although studies attempting to identify symptoms
(or clusters of symptoms) predictive of AOM have
failed to identify any that could be used with much
accuracy, studies evaluating otoscopic findings have
found that the combination of a cloudy, bulging TM
with impaired mobility was the best predictor of
AOM.15-17 Impaired mobility had the best sensitivity
and specificity (identifying 95% of cases and ruling
out 85%), followed by cloudiness, with 74% sensitivity
and 97% specificity. Although a bulging TM
identified only 51% of cases, a bulging TM was highly
associated with the presence of a bacterial pathogen.18
The definitions developed for the 2013 guidelines
have attempted to incorporate these findings in order

to identify children with highest risk for bacterial
infection that would benefit from antibiotics.
Clinicians should diagnose AOM in children who
present with: 1) moderate to severe bulging of the TM
or new onset of otorrhea not due to otitis externa; or
2) mild bulging of the TM and recent (< 48 hours)
onset of ear pain or intense erythema of the TM. In
either case, clinicians should not diagnose AOM in
the absence of MEE, as evidenced by lack of mobility
of the TM with insufflation or the presence of an airfluid interface behind the TM.
Treatment
Since the 2004 guidelines were published, there has
been significant research on initial management
of AOM, including randomized controlled trials
of antibiotic therapy versus no therapy or delayed
therapy (trial of observation) that use stringent
criteria for defining cases of AOM.12,13,19-21 In general,
these studies provide support for the safety of
strategies utilizing observation or delayed prescription
for young children. A systematic review concluded
that antibiotics produced a small reduction in the
number of children with persistent ear pain 2–7
days after diagnosis, with an overall number needed
to treat (NNT) of 8, and that the majority of cases
resolved spontaneously without complications.22
Antibiotics provided the most benefit in children
younger than 2 years of age with bilateral AOM and
in children with otorrhea.
Accordingly, treatment should be reserved for
children with severe signs and symptoms (i.e., severe
otalgia for at least 48 hours or temperature of 39° C
or higher). Secondly, children under 24 months of
age, even those without severe signs and symptoms,
but with bilateral otitis media warrant antibiotic
therapy. Lastly, for the following two situations in
which the benefit of antibiotics is less certain, the
clinician may either prescribe antibiotics or offer
observation with close follow-up, based on joint
decision making with the parent or caregiver: 1)
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unilateral AOM in children 6–23 months with only
mild symptoms; or 2) children > 24 months with mild
symptoms (either unilateral or bilateral).
Several studies have found that only a third of
children initially managed with the observation
option required a rescue antibiotic, suggesting that
antibiotic use could potentially be reduced by 65%
in eligible children.20,23,24 If used, initial observation
of AOM should be part of a larger strategy that
includes analgesics, parent information, and provision
of a rescue antibiotic. Education of parents should
include an explanation of the self-limited nature of
most episodes of AOM, especially in children over 2
years of age, but should also point out the need for
pain medication in the first 48–72 hours (regardless
of whether antibiotics are prescribed). The decision
not to prescribe antibiotics should be a joint decision
between clinician and parent or caretaker, and should
include a plan to provide an antibiotic if symptoms
do not improve in 48–72 hours, either through use
of a “safety net” or “wait and see” prescription or
arrangement for phone contact in 2–3 days.
Recommendations for the first-line treatment of
AOM (namely, amoxicillin) have not changed
since 2004, despite the changing epidemiology
of pneumococcal disease attributable to the use
of conjugate vaccine. Some studies of pathogens
recovered from middle ear fluid in the post-licensure
period have documented a higher prevalence of HI in
the period immediately following vaccine licensure,
although these studies often included only patients

with persistent or recurrent AOM (and thus had
likely had exposure to amoxicillin prior to undergoing
tympanocentesis). More recent studies conducted 6–8
years post-vaccine licensure have found an increase
in serotypes of SP not covered by vaccine, with the
proportion of cases due to SP either equivalent or
higher than HI.8-10,25 Investigators have been unable
to predict the responsible pathogen based on severity
of symptoms or other clinical/otoscopic findings,
although AOM associated with conjunctivitis often is
caused by nontypeable HI.26-28
Justification for the continued recommendation of
amoxicillin as a first-line agent (except when the
patient has recently received amoxicillin) is based
on its safety, low cost, acceptable taste, and narrow
spectrum. Although the 2013 AAP guidelines
recommend high-dose amoxicillin because it is
more likely to be effective against resistant strains
of pneumococcus, use of the regular dose (45
mg/kg/day) is likely to be effective in Oregon,
where the prevalence of PRSP is lower
than in the rest of the country. Similar to our
recommendations for sinusitis, high-dose amoxicillin
is recommended in children with risk factors for
PRSP: those who have been on antibiotics in the
last 3 months, recent hospitalization, age less than
2 years, exposure to a child attending daycare, or
presence of an immunocompromising condition.
For children who simultaneously present with
conjunctivitis or whose symptoms do not improve in
48–72 hours, an antibiotic that provides additional
beta-lactamase coverage should be chosen. High-

Table 3. Initial management of children with AOM, by age and clinical characteristics.
Patient Age
Characteristics

6-23 months

> 24 months

Otorrhea with AOM

Antibiotic therapy

Antibiotic therapy

Severe* symptoms (either bilateral or
unilateral AOM)

Antibiotic therapy

Antibiotic therapy

Bilateral AOM (no otorrhea)

Antibiotic therapy

Antibiotic therapy or observation

Unilateral AOM (no otorrhea)

Antibiotic therapy or observation

Antibiotic therapy or observation

* Persistent otalgia > 48 hours, temperature > 39°, or if follow-up is uncertain.
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dose amoxicillin-clavulanate provides coverage
for both PRSP and beta-lactamase producers.
Cephalosporins are another alternative (cefixime,
cefdinir or cefpodoxime) that can provide coverage
for beta-lactamase producing organisms, although
they are often inadequate against PRSP. Macrolides
have limited efficacy against both HI and SP;
clindamycin lacks efficacy against HI but is a
reasonable choice for SP.
For most children allergic to penicillin, the
cephalosporins listed above may be given safely. Data
from the 1960s and 1970s showed that the rate of

cross-sensitivity to cephalosporins among penicillinallergic children was 10%; while this is true of firstgeneration cephalosporins, the chemical structure of
the second- and third-generation drugs is sufficiently
different that cross-reactivity is extremely rare
(approximately 0.1% in children who do not have a
history of hives or anaphylaxis with penicillin).29
Lastly, the optimal duration of therapy is uncertain,
although several studies suggest that 10 days is
needed in children under 2 years, while a 5–7 day
treatment course is likely adequate in children over 2
years of age.30,31
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SINUSITIS

•

Diagnosis
Acute rhinosinusitis is defined as inflammation of the
nasal and paranasal sinus mucosa for up to 4 weeks
duration. There are many causes of rhinosinusitis,
both infectious and non-infectious. It is an
extremely common condition; in 2009, 13% of
adults were diagnosed with rhinosinusitis in the
previous 12 months. 32 Most episodes are related
to viral infections, which are experienced by
the average toddler six times a year. 33 However,
acute bacterial rhinosinusitis (ABRS) comprises
only a small fraction of cases. Most cases of acute
sinusitis diagnosed in ambulatory care offices are
caused by uncomplicated viral upper respiratory
tract infections. Studies evaluating adults and
children with upper respiratory tract symptoms
have estimated that only 0.5%–5% of viral upper
respiratory tract infections are complicated by
bacterial sinusitis.34-36
Differentiating viral and bacterial sinusitis can be
difficult. The gold standard for diagnosis of bacterial
sinusitis is culture of sinus puncture aspirate. Due
to the invasive nature of the procedure, it is seldom
performed. Thus, clinicians have to rely on clinical
signs and symptoms to make the diagnosis despite
poor predictive value when compared to sinus
aspirate culture.37 Consensus guidelines have been
published recently recommending that at least
1 of 3 of the following criteria be met to reach a
diagnosis of ABRS:
•

•

Onset with persistent signs or symptoms of acute
rhinosinusitis, lasting for ≥ 10 days without
clinical improvement;
Onset with severe symptoms or signs of high fever
(≥ 39⁰C) AND purulent nasal discharge or facial
pain lasting for at least 3–4 consecutive days at
the beginning of the illness;

Onset with worsening symptoms or signs
characterized by the new onset of fever,
headache, or increase in nasal discharge
following a typical viral upper respiratory
infection that lasted 5–6 days and was initially
improving (“double-sickening”).38,39

Currently, there are no validated studies that
directly address the predictive value of specific signs
and symptoms to diagnose ABRS when compared
to sinus culture. Wald, et al., were able, however,
to show that in pediatric patients who presented
with either persistent symptoms or severe disease, a
causative bacterial pathogen was isolated in 77% by
sinus puncture.40
There have been multiple studies published that
looked at the diagnostic utility of radiographic
studies for ABRS. Unfortunately, these have all been
disappointing. Although a normal radiograph h a s
strong negative predictive value, sinus radiographs,
CTs, and MRIs often are abnormal in healthy
children as well as children and adults with viral or
bacterial URIs, rendering these non-specific tools
unhelpful, costly, and with associated risks.41-47
Presence of a mucopurulent discharge, color of
discharge, or sinus congestion or pressure have
historically been used as criteria to make the diagnosis
of ABRS. Unfortunately, these symptoms can be
present with non-infectious, viral and bacterial causes
of rhinosinusitis, and therefore are too non-specific
to be of diagnostic value. It is a fallacy to equate the
presence of purulent nasal discharge as helpful in
distinguishing bacterial from viral rhinosinusitis.
Treatment of adult patients
Successful treatment of ABRS rests largely on making
a correct diagnosis, as antibiotics will not successfully
treat a viral infection. Once a diagnosis of ABRS is
made, it is recommended that empiric antibiotics
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be prescribed promptly with a goal of shortening
duration of illness, provide earlier symptomatic
relief, and prevent recurrence or complications. This
recommendation is a change from a previously held
practice of “watchful waiting,” where antibiotics were
held until patients failed non-antibiotic symptomatic
management as many patients were thought to
improve spontaneously with placebo.48 This change
in strategy comes as new evidence has shown that
with more stringent diagnostic criteria excluding viral
rhinosinusitis, a clearer antibiotic effect for ABRS
can be seen. Wald, et al., were able to show that 64%
of children with ABRS treated with amoxicillinclavulanate showed improvement, compared to
32% of those treated with placebo, giving a number
needed to treat (NNT) of only 3.49 In contrast, a
recent meta-analysis conducted by the Cochrane
Collaborative reviewing the benefit of antibiotics for
ABRS in adults showed a weaker benefit with a NNT
of 18. This difference in the effectiveness of antibiotics
likely can be attributed to much less stringent case
definitions resulting in more non-bacterial sinusitis
cases being enrolled. 50
Although IDSA guidelines for the management of
ABRS suggest use of amoxicillin-clavulanate rather
than amoxicillin alone as first-line empiric antibiotic
therapy for ABRS in adults, the recommendation was
graded as weak, supported by low quality evidence.3
Although data from some studies have found a
higher prevalence of beta-lactamase HI in the postpneumococcal conjugate vaccine era, little data exist
for sinusitis; much of the literature comes from studies
of otitis media, in which isolates were largely drawn
from cases of recurrent or persistent disease, and
thus more likely to be biased by previous antibiotic
treatment.8,51,52 Thus, AWARE recommends use of
amoxicillin alone at the normal dose (1 g po bid).
For adults from areas with high rates of penicillinresistant Streptococcus pneumoniae (PRSP), those

with severe infection, antibiotic use within the
past 3 months, daycare exposure, advanced age,
immunocompromise, recent hospitalization, highdose amoxicillin (2g po bid) is recommended.53-55
The frequency of PRSP varies geographically, and
treatment with high-dose amoxicillin or amoxicillinclavulanate is generally not recommended in areas
where the rate of PRSP is < 10% (only 5% of invasive
isolates had MICs > 2 in the period 2010–2011 in
the Portland metropolitan area, which is the cutoff
requiring treatment with a high dose of amoxicillin).*
In cases of treatment failure, high-dose amoxicillinclavulanate is recommended. Alternative
options, such as doxycycline, can be considered
for second-line therapy for those intolerant to
beta-lactams. Macrolides, cephalosporins, or
trimethoprim/sulfamethoxazole (TMP/SMX) are
not recommended for empiric monotherapy due to
high rates of resistance to SP.56,57 Routine empiric
coverage of S. aureus is not recommended due to low
prevalence of this organism as a pathogen in ABRS.39
IDSA guidelines recommend that adults with
uncomplicated ABRS be treated for 5–7 days.39
Adjunctive therapies, such as saline irrigation of the
nasal sinuses and intranasal corticosteroid spray,
have been shown to improve symptoms and can be
considered in addition to antibiotics.
Treatment of pediatric patients
As with adults, antibiotic treatment should be
reserved for patients seen with the criteria outlined
above to minimize the number of children with viral
URIs who receive antibiotics. In children, the most
common pathogens responsible for bacterial sinusitis
are SP, HI, and Moraxella catarrhalis, the same
pathogens that cause AOM.
The antibiotic recommendations for sinusitis thus
mirror the treatment recommendations for AOM.

* Annual Streptococcus pneumoniae surveillance reports are published by the Oregon Public Health Division’s Emerging Infections
Program and can be accessed at: http://public.health.oregon.gov/DiseasesConditions/DISEASESAZ/Pages/disease.aspx?DID=24
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Amoxicillin is the preferred first-line agent. If
the child has any risk factors for PRSP (age < 2
years, daycare attendance, recent hospitalization,
antibiotic use within the last 3 months, presence of an
immunocompromising condition), use of high-dose
amoxicillin (90 mg/kg/day) should cover most strains
of PRSP (MICs of > 2µg/mL). In cases of treatment
failure or if the patient has received amoxicillin
in the past 3 months, switching to amoxicillinclavulanate (high-dose) adds coverage for infections
due to beta-lactamase-producing HI or M. catarrhalis
(or ceftriaxone if the patient is unable to tolerate
oral medications). Antibiotics previously used as
alternatives are no longer recommended for empiric
therapy due to high levels of resistance; these include
macrolides, due to high rates of resistance to SP, and
TMP/SMX, due to resistance to both SP and HI.56,57
In patients with a questionable history of penicillin
allergy, skin testing can guide decisions about therapy.
For children who have only mild allergies to penicillin
(no history of hives or anaphylaxis) a third-generation
oral cephalosporin (cefixime, cefdinir or cefpodoxime)
can be used.
For children with a history of hives or anaphylaxis
associated with penicillin, levofloxacin (the
respiratory fluoroquinolone that has been most
studied in pediatric patients) may be used. Although
not approved by the FDA for use in this age group,
the AAP has concluded that use of a fluoroquinolone
maybe justified in situations where alternatives are
limited.58 Doxycycline has activity against most
respiratory pathogens and provides an additional
option in children over the age of 8 years.59,60

Although the prevalence of penicillinresistant Streptococcus pneumoniae
in Oregon is low, if other risk factors
for penicillin resistance (age <2 years
or > 65 years, antibiotic use within
the past 3 months, daycare exposure,
immunocompromise, or recent
hospitalization) are present, high-dose
amoxicillin is the preferred therapy.
The optimal duration of treatment for bacterial
sinusitis has not been established. Recently published
IDSA guidelines suggest a treatment course of
10–14 days, but admit that the evidence base for this
recommendation is weak.39 A treatment course of
7–10 days is commonly used and will avoid prolonged
courses of antibiotics, thereby minimizing the risk of
developing resistant strains of bacteria.
There is some evidence that saline irrigation and
intranasal corticosteroids (the latter primarily in
patients with a history of allergic rhinitis) may be of
some benefit in patients with ABRS. Saline irrigants
should be prepared from sterile or bottled water
in light of reports of primary amebic encephalitis
from contaminated tap water used for saline nasal
irrigation.61 For the vast majority of children likely
to have a viral etiology for their symptoms, the
mainstays of treatment are supportive, and may
include ibuprofen or acetaminophen, nasal irrigation,
and over-the-counter decongestants in children over
the age of 2 years.
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COUGH ILLNESS/BRONCHITIS
Diagnosis of adult patients
Bronchitis is a self-limited inflammation of the
bronchial respiratory mucosa, resulting in a cough
lasting longer than 5 days, often accompanied
by bronchospasm and sometimes associated with
sputum production. Although this respiratory
condition generally is caused by a virus, a diagnosis
of bronchitis often results in a prescription for
antibiotics. In recent studies, antibiotics were
prescribed in more than 75% of patients diagnosed
with bronchitis, approximately 60% of which were
broad-spectrum.62-64
The vast majority of cases of acute bronchitis have
a non-bacterial cause.65,66 Reviews of studies in
both pediatric and adult patients have implicated
respiratory viruses, particularly influenza,
parainfluenza, rhinovirus, and respiratory syncytial
virus, as the etiology of most cases of cough illness.
Mycoplasma pneumoniae, Chlamydophila pneumoniae,
and Bordetella pertussis each account for only 1%–5%
of cases in adults and children. B. pertussis should be
considered in patients with paroxysmal cough or any
cough lasting > 2 weeks.67 There is no convincing
evidence to support the concept of acute bacterial
bronchitis caused by bacterial pathogens that cause
pneumonia in adults.
Lack of efficacy of antibiotics in patients with cough
illness is well-documented. Three recent metaanalyses reviewed the published literature on acute
bronchitis in adults and found no impact of antibiotic
treatment on duration of illness, limitation of activity,
or loss of work.65,68,69 Several studies have similarly
found no benefit in children. Additionally, several
reviews in children and adults have examined the
role of antibiotic treatment for prevention of bacterial
complications of viral respiratory illnesses and found
that antibiotics did not prevent or decrease the
severity of bacterial complications.70
Evaluation of the patient with acute cough illness
should focus on ruling out pneumonia, which usually

indicates a need for antibiotics. Fever is unusual in
patients with acute bronchitis, who have few systemic
symptoms. The absence of abnormalities in vital signs
and chest examination usually reduces the likelihood
of pneumonia to the point where further diagnostic
testing is not necessary.66 Although the presence
of purulent sputum, reported in 50% of patients
with bronchitis, is often used as a clinical criterion
for initiating antibiotics, purulence occurs when
inflammatory cells or sloughed mucosal epithelial
cells are present, and it can result from either viral or
bacterial infection.71
Treatment of adult patients
For patients with acute bronchitis of suspected viral
etiology, use of the term “viral chest cold” rather than
bronchitis may help reduce patient expectations for
receipt of antibiotics.
Cough in patients with acute bronchitis usually
lasts 10 to 20 days. Wheezing also may occur. In
the absence of signs and symptoms of pneumonia,
antibiotics generally are not warranted for cough
illnesses of < 3 weeks duration. For patients with
cough persisting for more than 3 weeks, chest
radiography is recommended in the absence of
other known causes. The most common causes of
prolonged cough are postnasal drip, asthma/reactive
airway disease, gastroesophageal reflux disease
(GERD) and post-infectious cough. Angiotensinconverting-enzyme (ACE) inhibitor drug cough,
chronic bronchitis, bronchiectasis, and malignancy
are less commonly seen.65,66 Therapy should be
directed at specific underlying causes.
Patients with exacerbations of chronic obstructive
pulmonary disease (defined by a change in
sputum volume or quality, with or without
systemic symptoms) may benefit from short
courses of antibiotics, although only patients
with severe exacerbations are likely to benefit.72,73
Appropriate empiric therapies include amoxicillin,
trimethoprim/sulfamethoxazole or doxycycline.
These patients also have been shown to benefit
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from a short course of oral corticosteroids.74
Azithromycin, clarithromycin or doxycycline
is recommended for Mycoplasma pneumoniae,
Chlamydophila pneumoniae, and Bordetella pertussis.75

of exclusion. Clinicians should always inquire about
smoke exposure, either passive in younger children or
active in older children who have adopted bad habits.

Diagnosis in children

In general, most children with cough for less than
3–4 weeks duration are likely to have an infectious
etiology, which is most likely viral and does not
require specific treatment (although an inhaled
foreign body should always be considered in children
under 5 years of age). Although most symptoms of
acute viral upper respiratory infections resolve in 7
days, cough and runny nose can last up to 20 days;81
providing parents with information on the expected
length of time for resolution of acute viral infections
may reduce the anxiety and the need for medication
for the child. For children diagnosed with pertussis,
Mycoplasma pneumoniae or Chlamydophila pneumoniae,
azithromycin or doxycycline (the latter in children
over the age of 8 years) are recommended. Authors
from all three disciplines (allergy, otolaryngology and
pulmonology) agree that patients with a history of
cough for greater than 4 weeks warrant evaluation;
in addition to a thorough history and physical, chest
radiology and spirometry (in children > 3–6 years of
age) are suggested. As with adults, therapy should be
directed at underlying causes.

Cough is a common presenting complaint in pediatric
patients, and approximately one in 10 children in
the United States uses a cough and cold medication
in a given week.76 Although recent review articles
from the fields of pediatric allergy, otolaryngology
and pulmonology report different estimates of
the relative frequencies of various etiologies of
cough in pediatric patients, they all suggest that
infectious etiologies are the most common sources of
cough, with acute viral upper respiratory infection
accounting for the majority.77-79 Other infectious
syndromes to consider are bronchiolitis, croup, and
pneumonia; in terms of specific etiologies, pertussis,
mycoplasma, and Chlamydophila pneumoniae can all
cause prolonged episodes of cough. Postnasal drip
(also termed upper airway cough syndrome) causes
irritation or inflammation of upper airway receptors
and commonly follows acute viral respiratory tract
infections, but also can be associated with sinusitis
and allergic rhinitis.80
In addition to the infectious etiologies for cough
mentioned above, considering etiologies by age
group may be helpful.78 In infants under 1 year of
age, consideration should be given to congenital
and neonatal infections as well as congenital
malformations, such as tracheoesophageal fistula,
vascular rings or airway malformations. Cystic
fibrosis may present with cough and failure to thrive,
while GERD often is accompanied by feeding
difficulties. The sudden onset of cough in a preschoolaged child could signal an inhaled foreign body, while
a persistent cough could herald the onset of asthma,
and cystic fibrosis still figures in the differential
diagnosis at this age. Asthma also can present for the
first time in school-aged children and adolescents, as
does habit or psychogenic cough, which is a diagnosis

Treatment in children

Authors of these recent guidelines and reviews all
tend to agree that over-the-counter medications
are commonly overused, with large potential for
adverse events. Over-the-counter cough and cold
medications are no longer recommended for children
under the age of 2, and most have little benefit in
older children. In particular, the AAP recommends
against codeine- and dextromethorphan-containing
cough medications in children due to their unproven
efficacy in children.82 Currently recommended home
remedies include honey before bedtime, saline nasal
washes, and topical vapor rubs.83
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PHARYNGITIS
Diagnosis
A wide range of infectious agents, most commonly
viruses, causes pharyngitis. Group A beta-hemolytic
streptococcus (GABHS, or Streptococcus pyogenes)
accounts for 5%–15% of pharyngitis cases.84 Rationale
for treatment of GABHS traditionally has included
prevention of rheumatic fever, prevention of
suppurative complications, relief of symptoms, and
reduction in transmission of infection to household
and other close contacts.
Although use of penicillin has demonstrated
reductions in the sequelae of rheumatic fever,
the relative benefit of antibiotics is low given the
rareness of this complication.85 Rheumatic fever is
now so rare in the U.S. that 3,000–4,000 patients
with GABHS would need to be treated to prevent a
single case of acute rheumatic fever (ARF).86 Recent
studies reviewing the presentation of peritonsillar
abscess suggest that as many as 50% of patients
diagnosed with this complication present without
prior consultation for sore throat, and may not be
prevented by antibiotics.87,88 Antibiotic therapy for
pharyngitis has never been shown to prevent acute
glomerulonephritis. Lastly, streptococcal infection
due to groups C and G has not been linked to acute
rheumatic fever or glomerulonephritis, nor is there
any evidence that antibiotic treatment impacts
clinical improvement.
Relief of suffering often is a concern of both patients
and clinicians. Antibiotic therapy instituted within

In a study of children and adults with
sore throat, 68% of children with a
Centor score of 3 or 4 had a positive
throat culture, compared to 31% of
adults. Empiric treatment of GAS
based on symptoms alone should
be discouraged.

2–3 days of symptom onset hastens symptomatic
improvement in patients with GABHS by only 1–2
days.85 Antibiotics have no effect on the clinical course
of patients with negative cultures.
Given the low prevalence of GABHS in cases of
pharyngitis, it is important to reduce use of antibiotics
for cases of pharyngitis unlikely to be due to GABHS.
A combination of the Centor criteria (tonsillar
exudates, tender anterior cervical lymphadenopathy,
absence of cough, history of fever) and rapid antigen
testing can be used to predict the presence of
GABHS with reasonable accuracy.89 Positive and
negative predictive values will vary depending on the
prevalence of GABHS in the population studied, but
several studies have found that the presence of 3–4 of
these criteria has a poor positive predictive value (in
other words, a low chance that the patient actually
has GABHS).86 In one validation study that reviewed
a series of 787 children and adults with sore throat
who underwent rapid testing and throat culture, 68%
of children with a score of 3 or 4 had a positive throat
culture, compared to 31% of adults.90 In comparing
combinations of strategies for testing and treatment,
total antibiotic prescriptions were lowest with rapid
testing only (at the expense of missed infections) and
highest for empirical treatment, largely due to a high
rate of unnecessary prescriptions in adults.
A reasonable strategy that maximizes the probability
of identifying cases of GABHS, but avoiding
unnecessary treatment is to defer testing and
treatment in persons who meet only 1 criterion, test
patients who meet 2–4 criteria with a rapid antigen
test, and limit antibiotic therapy to patients with
positive test results.4 Diagnostic studies for GABHS
are not indicated for children < 3 years old because
acute rheumatic fever is rare in infants and toddlers
and the incidence of streptococcal pharyngitis and the
classic presentation of streptococcal pharyngitis are
uncommon in this age group.4
For children and adolescents, a negative rapid
antigen test should be confirmed with a throat culture
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result, unless the clinician has ascertained in his or
her own practice that the rapid antigen test used is
comparable to a throat culture. Since the risk of ARF
is much lower in adults than children, diagnosis of
this infection in adults can be ruled out by a negative
rapid antigen test. Use of a sensitive rapid antigen test
without culture confirmation has not been associated
with an increase in suppurative and nonsuppurative
complications of GABHS.
Treatment
The management of GABHS pharyngitis is
straightforward. The goal is to use as narrow
spectrum an agent as possible. Since GABHS is
still universally susceptible to penicillin, either
penicillin or amoxicillin remain the first choice for
children and adults.4 Although not FDA-approved,
standard-formulation amoxicillin given once daily
has efficacy in children similar to that of twice-daily
amoxicillin or penicillin;91,92 an oral, time-released
formulation of amoxicillin recently was approved by

the Food and Drug Administration for once-daily
therapy of GABHS pharyngitis in those 12 years of
age and older.
Although macrolides historically have been
recommended for patients with allergies to penicillin,
their use has been discouraged in recent years due
to the emergence of low levels of erythromycinresistant GABHS in the U.S.93 Narrow-spectrum
cephalosporins are recommended for use in patients
with mild penicillin allergies and clindamycin for
those with severe allergies (i.e., hives or anaphylaxis),
since the prevalence of macrolide-resistant GABHS
tends to be more common than resistance to
clindamycin in the U.S. If a macrolide or azalide is
used, preference should be given to azithromycin
over erythromycin due to the lower incidence of
gastrointestinal side effects.
Table 4. Centor Criteria for evaluating risk of GAS
in cases of pharyngitis
Signs and symptoms predictive of GAS pharyngitis
Tonsillar exudate
Tender anterior cervical lymph nodes
Absence of cough
Presence of fever
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COMMUNITY-ACQUIRED
PNEUMONIA (CAP)
Pneumonia is the eighth most common cause
of death in the U.S.94 An estimated 915,900
cases of community-acquired pneumonia occur
annually among seniors in the United States, and
approximately 1 of every 20 persons aged
≥ 85 years will have a new episode of communityacquired pneumonia each year. 95 At the other end
of the spectrum of age, 3–4 cases of pneumonia per
100 children under 5 years of age occur annually in
the U.S.96
A number of pathogens can cause pneumonia,
although a few organisms are responsible for most
cases.97 SP is the most common agent across all
patient settings; other common bacterial etiologies
are non-typeable HI and Moraxella catarrhalis. The
incidence of atypical agents rises after the age of 5
years, with Mycoplasma pneumoniae and Chlamydophila
pneumoniae the most commonly identified. Use of
polymerase chain reaction (PCR) testing methods
has increased the number of viral agents identified in
cases of pneumonia, particularly among preschoolaged children.98,99
The Infectious Diseases Society of America (IDSA)
has published separate guidelines for the management
of community-acquired pneumonia, one focusing
on adults and one with guidance for infants and
children over 3 months of age.1,2 The approach to
diagnosis (including the need for chest radiography
and whether to pursue diagnostic testing for specific
agents), site of care, and empiric treatment regimens
vary by age and are covered separately below.
Diagnosis and treatment of adult patients
The use of objective admission criteria can
accurately identify patients at low risk for
mortality and decrease the number of patients
hospitalized with CAP.100 Since the costs of inpatient
management of CAP are 20-fold higher than
outpatient treatment, identifying the patient most

likely to benefit from hospitalization is one of the
single most important decisions made by clinicians
in managing CAP.101 The following guidelines are
only applicable to patients in the outpatient setting,
not human immunodeficiency virus (HIV) infected
or immunocompromised, who are over the age of
18 years.
The most recent British Thoracic Society scoring
system for determining risk of mortality has the
acronym CURB-65.102 It gives 1 point for each of the
following: confusion, blood urea nitrogen (BUN > 7),
respiratory rate >30, low blood pressure (systolic < 90
or diastolic < 60), and age ≥ 65. Patients with a score
of 0–1 have less than approximately 2% mortality and
likely are safe to be treated as an outpatient. Patients
with 2 or more points have greater than 9% mortality
and should be admitted to the hospital for treatment.
Patients with scores of 3 or more may benefit from
intensive care treatment. Any scoring system is
intended to be an aid to clinical judgment and should
not override the clinical judgment of an experienced
practitioner.
Table 5. CURB-65: Risk of mortality and site of care.
Total score

Mortality %

Suggested site of care

0.7
2.1
9.2
14.5
40

Outpatient
Outpatient
Inpatient
Inpatient/ICU
ICU

0
1
2
3
4 or 5

Table 6. Assign 1 point for each factor that is present.
Clinical factor
C
U
R
B
65

Confusion
Urea
Respiratory rate >30 breaths per minute
Blood pressure (systolic <90 or diastolic <60)
Age >65 years

Although IDSA guidelines for adults make it
very clear that all episodes of pneumonia need to
be confirmed by chest radiography (CXR), the
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guidelines do not provide specific objective criteria
for the decision to obtain a chest radiograph, and
the decision to obtain a CXR remains a clinical
decision. No single criterion, such as presence of
cough or tachypnea, is clinically useful in predicting
the presence of pneumonia, particularly in the
elderly.103,104 Decision rules based on combinations
of these findings are also imperfect. Although
presence of several signs and symptoms increases
the probability that a patient has pneumonia,
specificity is low (meaning that many patients
predicted to have pneumonia are actually false
positives), which would result in overuse of
antibiotics if these rules were applied without
obtaining radiologic confirmation.105

The use of objective admission
criteria can accurately identify
patients at low risk for mortality and
decrease the number of patients
hospitalized with CAP, lowering cost
and the risk of complications.
The CXR, in addition to confirming the diagnosis,
may shed light on the etiology and prognosis of the
patient as well as identify alternative diagnoses, such
as congestive heart failure or pulmonary malignancy.
CXR does not detect all infiltrates; a heightened
level of scrutiny may be required for elderly or
immunocompromised patients.
Although patients treated as outpatients require no
diagnostic testing beyond CXR, patients admitted to
the hospital require the following workup: complete
blood cell count and differential, routine chemistries,
measurement of oxygen saturation (oximetry or
arterial blood gas) and pneumococcal urinary
antigen. Consideration should be given to obtaining
2 pre-treatment blood cultures, Legionella urinary
antigen, and sputum gram stain and culture. All
patients admitted to the intensive care unit (ICU)
should get all of the above with the addition of a

Legionella urinary antigen. For selected patients,
especially those aged 15–24 years, HIV testing should
be considered, and patients with specific risk factors
should be tested for tuberculosis.
Treatment should be pathogen-specific if the
etiology is known or strongly suspected, with
an emphasis on choosing the agent that is most
cost-effective, least toxic and with the narrowest
spectrum possible. Recommendations for empirical
treatment are based on severity of illness, pathogen
probabilities, resistance patterns of S. pneumococcus
(the most common and most lethal agent), and
comorbid conditions.
For patients treated as outpatients, previously
healthy adults should receive an advanced
macrolide (azithromycin or clarithromycin) or
doxycycline unless they have been on antibiotics
recently. Patients who have received antibiotics
in the past 3 months or who have comorbidities
(chronic obstructive pulmonary disease [COPD],
diabetes, congestive heart failure, malignancy,
end-stage renal disease, alcoholism, liver disease
or asplenia) are at higher risk for PRSP. 53,106
These patients should receive a macrolide plus
a beta-lactam (high-dose amoxicillin, high-dose
amoxicillin-clavulanate, cefdinir, cefpodoxime,
cefprozil or cefuroxime) or a respiratory
f luoroquinolone (levof loxacin or moxif loxacin).
The recommendations for inpatients are an
advanced macrolide plus a beta-lactam (in this case,
cefotaxime, ceftriaxone, a m p i c i l l i n o r ampicillinsulbactam), again with a respiratory fluoroquinolone
alone as a second choice. Anti-pseudomonal and/
or anti-methicillin resistant Staphylococcus aureus
therapy should be used for severely ill patients with
recent health care exposure.107
Diagnosis and treatment of children
AWARE guidelines for management of children
with CAP are largely based on recently published
recommendations that provide guidance in
the care of otherwise healthy infants, children
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and adolescents;2 management of neonates and
young infants through the first 3 months of life,
immunocompromised children, children receiving
home mechanical ventilation, and children with
chronic conditions, such as cystic fibrosis, are beyond
the scope of these guidelines.
Unlike published recommendations for adults,
decisions about site of care should be largely based
on clinical assessment of severity of illness, since no
validated scoring systems exist that predict which
children with pneumonia should be hospitalized.
Children who have moderate to severe CAP
as defined by respiratory distress (presence of
tachypnea, retractions, grunting, nasal flaring,
apnea, altered mental status) should be hospitalized
for management; a pulse oximetry measurement
<90% on room air generally is considered the
threshold for hypoxemia suggesting the need for
hospitalization.108 Historically, infants under 3
months have been treated in the inpatient setting,
and admission of infants aged 3–6 months with
suspected CAP is also prudent.109
Pulse oximetry should be performed in all children
with pneumonia and suspected hypoxemia, while
blood cultures and chest X-rays are not necessary
for nontoxic, fully immunized children with CAP
managed in the outpatient setting;110-115 both are
recommended, however, for children who are
sufficiently ill to warrant inpatient management
and have a higher likelihood of a bacterial etiology
(based on the presence of hypoxia or other signs
and symptoms of respiratory distress). Sputum
samples for culture and Gram stain should also be
obtained in hospitalized children who can produce
sputum, although urinary antigen detection tests
for pneumococcus are not recommended due to the
high likelihood of false positives.116 Sensitive and
specific tests for the rapid diagnosis of influenza
virus, respiratory syncytial virus (RSV) and other
respiratory viruses (if available) should be used in

Preschool children not requiring
inpatient admission typically do not
require antibiotic therapy, since viral
pathogens cause the majority of cases
of CAP in this age group.
the evaluation of children with CAP. A positive test
for a viral pathogen may decrease the need for both
additional diagnostic studies and antibiotic use.117-120
Recommendations for antimicrobial therapy for
CAP vary by age group and site of care. Preschool
children treated as outpatients do not routinely
require antimicrobial therapy for CAP, because
viral pathogens are responsible for the majority of
cases in this age group;99,121,122 amoxicillin should
be used as first-line therapy for previously healthy,
immunized preschool and school-aged children
and adolescents.123 Given that the prevalence of
penicillin resistance among invasive isolates of
pneumococcus is low in the Portland metropolitan
area (5% in 2011), use of a standard dose of
amoxicillin 3 times a day is likely to be successful;
alternatively, use of a high dose (90 mg/kg/day)
divided into 2 daily doses is likely to achieve
satisfactory levels of amoxicillin in infected lung
tissue and may improve patient compliance.124,125 To
achieve sufficient amoxicillin levels to successfully
treat a relatively resistant infection (MICs > 2 µg/
mL), a high total daily dose of 90 mg/kg/day divided
into 3 doses should lead to microbiologic and
clinical cure.126
Oral cephalosporins do not provide activity
at the site of infection that equals high-dose
amoxicillin, and currently available macrolides
are not recommended as empiric therapy when
pneumococcal CAP in suspected, due to high levels
of resistance to macrolides.
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Atypical pathogens, such as Mycoplasma pneumoniae
and Chlamydia pneumoniae, should be considered
in the differential of school-aged children and
adolescents with compatible clinical findings: a
slowly progressing course, characterized by malaise,
sore throat, low-grade fever, and cough developing
over 3–5 days. In the latter scenario, azithromycin
(or doxycycline in children over age 8) would be
preferred.127 Influenza antiviral therapy should be
administered as soon as possible to children with
lab-confirmed influenza who are under the age of 5
years or with underlying conditions putting them at
risk for sequelae of influenza.128
With respect to inpatient management, ampicillin
or penicillin G should be given to fully immunized
infants or school-aged children with CAP (given
the low level of PRSP in Oregon). Empiric therapy
with a third-generation cephalosporin (ceftriaxone
or cefotaxime) is preferred for children who are
not fully immunized or for infants and children

with life-threatening infections, including those
with empyema.129
A few clinical scenarios dictate the need for double
coverage. Empiric therapy with a macrolide, in
addition to a beta-lactam, should be prescribed in a
hospitalized child with clinical symptoms compatible
with an atypical bacteria; laboratory testing for M.
pneumoniae should be performed if results can be
made available quickly enough to impact care. If
clinical or laboratory characteristics are consistent
with infection due to S. aureus, vancomycin or
clindamycin should be provided in addition to betalactam therapy.
Treatment courses of 10 days have been best studied,
although shorter courses may be just as effective,
particularly for mild cases treated as an outpatient.
Longer durations of therapy may be required for
certain pathogens, such as community-acquired
methicillin-resistant Staphylococcus aureus (MRSA).
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PREVENTION OF RESPIRATORY
INFECTIONS
Vaccination
Infants should be vaccinated against Streptococcus
pneumoniae, Haemophilus influenzae type B, and
pertussis; infants over 6 months of age, as well as
children and adolescents, should receive an annual
influenza vaccination.130 High-risk infants (including
prematurity, chronic lung disease or congenital heart
disease) should be provided immune prophylaxis with
respiratory syncytial virus (RSV)-specific monoclonal
antibody to decrease the risk of severe pneumonia
and hospitalization caused by RSV.131
In adults, the CDC’s Advisory Committee on
Immunization Practices (ACIP) recommends a
one-time dose of Tdap and an annual influenza
vaccination for all adults.132,133 Persons at high risk for
complications of influenza (and for whom additional
efforts should be made to ensure annual vaccination)
include those with underlying conditions such as
cardiovascular or chronic lung disease, metabolic and
immune-compromising conditions, pregnant women,
and those aged > 65 years.133 Health care workers
are urged to receive influenza based on their higher
risk of exposure to influenza and higher likelihood of
spreading infection to vulnerable patients.
Another group considered a priority for influenza
vaccination includes parents, siblings, grandparents,
child care providers and health care workers who
care for infants < 6 months of age, including pregnant
women. Similarly, adolescents and adults who
anticipate having close contact with infants < 12
months of age should receive 1 dose of Tdap; the
ACIP recently recommended that pregnant women
(after 20 weeks gestation) receive a dose of Tdap
with each pregnancy, regardless of the patient’s prior
history of receiving Tdap.134

Use of pneumococcal vaccine in adults was limited
to 23-valent polysaccharide vaccine (PPSV23,
recommended for all adults > 65 years and those
at high risk for pneumococcal disease) until 2012,
when the ACIP published guidelines for use
of PCV13 in persons over 19 years of age with
immunocompromising conditions, functional or
anatomic asplenia, CSF leaks or cochlear implants.135
Given that PPSV23 contains 12 of the serotypes
included in PCV13, plus 11 additional serotypes,
PPSV23 is still recommended for adults who have
also received PCV13.
Behavioral changes
Use of tobacco is associated with increased risk of
pneumococcal disease, as is legionella infection.
Smoking cessation should be a goal for persons
hospitalized with CAP who smoke, and persons
who will not quit should be vaccinated for both SP
and influenza.136
In children, passive smoking is a risk factor for
invasive Streptococcus pneumoniae, and eliminating
exposure to passive smoke has been postulated to
reduce the incidence of AOM in infancy.5,137 The
consistent finding of a lower incidence of AOM
and recurrent AOM with increased breastfeeding
supports the AAP recommendation to encourage
exclusive breastfeeding for the first 6 months of
life, and breastfeeding has also been associated
with a reduced risk of hospitalization from lower
respiratory tract infection.138

Judicious Use of Antibiotics — page 18

REFERENCES
1.

2.

3.
4.

5.
6.
7.

8.

9.
10.

11.
12.
13.
14.
15.
16.

17.

Mandell LA, Wunderink RG, Anzueto A, et al. Infectious Diseases Society of America/American
Thoracic Society consensus guidelines on the management of community-acquired pneumonia in
adults. Clin Infect Dis. 2007;44 Suppl 2:S27-72.
Bradley JS, Byington CL, Shah SS, et al. The management of community-acquired pneumonia in
infants and children older than 3 months of age: Clinical practice guidelines by the Pediatric Infectious
Diseases Society and the Infectious Diseases Society of America. Clin Infect Dis. First published online
August 30, 2011.
Chow AW, Benninger MS, Brook I, et al. IDSA clinical practice guideline for acute bacterial
rhinosinusitis in children and adults. Clin Infect Dis. 2012;54(8):e72-e112.
Shulman ST, Bisno AL, Clegg HW, et al. Clinical practice guideline for the diagnosis and management
of group A streptococcal pharyngitis: 2012 update by the Infectious Diseases Society of America. Clin
Infect Dis. 2012;55(10):e86-102.
Lieberthal AS, Carroll AE, Chonmaitree T, et al. The diagnosis and management of acute otitis media.
Pediatrics. 2013; 131:3 e964-e999; Published ahead of print February 25, 2013.
Pilishvili T, Lexau C, Farley MM, et al. Sustained reductions in invasive pneumococcal disease in the
era of conjugate vaccine. J Infect Dis. 2010;201(1):32-41.
Moore M, Link-Gelles R, Farley MM, et al. Impact of 13-valent pneumococcal conjugate vaccine
on invasive pneumococcal disease, U.S, 2010−11. Paper presented at: Infectious Diseases Society of
America 2012; San Diego, CA.
Casey JR, Adlowitz DG, Pichichero ME. New patterns in the otopathogens causing acute otitis
media six to eight years after introduction of pneumococcal conjugate vaccine. Pediatr Infect Dis J.
2010;29(4):304-309.
Casey JR, Pichichero ME. Changes in frequency and pathogens causing acute otitis media in 19952003. Pediatr Infect Dis J. 2004;23(9):824-8.
Block SL, Hedrick J, Harrison CJ, et al. Community-wide vaccination with the heptavalent
pneumococcal conjugate significantly alters the microbiology of acute otitis media. Pediatr Infect Dis J.
2004(9):829-33.
Grijalva CG, Nuorti JP, Griffin MR. Antibiotic prescription rates for acute respiratory tract infections in
US ambulatory settings. JAMA. 2009;302(7):758-766.
Hoberman A, Paradise JL, Rockette HE, et al. Treatment of acute otitis media in children under 2 years
of age. N Engl J Med. 2011;364(2):105-115.
Tähtinen PA, Laine MK, Huovinen P, Jalava J, Ruuskanen O, Ruohola A. A placebo-controlled trial of
antimicrobial treatment for acute otitis media. N Engl J Med. 2011;364(2):116-126.
Subcommittee on Management of Acute Otitis Media. Diagnosis and management of acute otitis
media. Pediatrics.2004;113(5):1451-1465.
Rothman R, Owens T, Simel DL. Does this child have acute otitis media? JAMA. 2003;290(12):16331640.
Karma PH, Penttilä MA, Sipilä MM, Kataja MJ. Otoscopic diagnosis of middle ear effusion in acute
and non-acute otitis media. I. The value of different otoscopic findings. Int J Pediatr Otorhinolaryngol.
1989(1):37-49.
Laine MK, Tähtinen PA, Ruuskanen O, Huovinen P, Ruohola A. Symptoms or symptom-based scores
cannot predict acute otitis media at otitis-prone age. Pediatrics. 2010;125(5):e1154-1161.
Judicious Use of Antibiotics — page 19

18.
19.

20.
21.
22.
23.

24.
25.
26.

27.
28.
29.
30.

31.

32.
33.

34.
35.

McCormick DP, Lim-Melia E, Saeed K, Baldwin CD, Chonmaitree T. Otitis media: can clinical
findings predict bacterial or viral etiology? Pediatr Infect Dis J. 2000;19(3):256-258.
Le Saux N, Gaboury I, Baird M, et al. A randomized, double-blind, placebo-controlled noninferiority
trial of amoxicillin for clinically diagnosed acute otitis media in children 6 months to 5 years of age.
CMAJ. 2005;172:335-341.
Spiro DM, Tay KY, Arnold DH, Dziura JD, Baker MD, Shapiro ED. Wait-and-see prescription for the
treatment of acute otitis media: a randomized controlled trial. JAMA. 2006;296(10):1235-1241.
Chao JH, Kunkov S, Reyes LB, Lichten S, Crain EF. Comparison of two approaches to observation
therapy for acute otitis media in the emergency department. Pediatrics. 2008;121(5):e1352-1356.
Rovers MM, Glasziou P, Appelman CL, et al. Antibiotics for acute otitis media: a meta-analysis with
individual patient data. Lancet. 2006;368(9545):1429-1435.
McCormick DP, Chonmaitree T, Pittman C, et al. Nonsevere acute otitis media: a clinical trial
comparing outcomes of watchful waiting versus immediate antibiotic treatment. Pediatrics. 2005;
115(6):1455-65.
Siegel RM, Kiely M, Bien JP, et al. Treatment of otitis media with observation and a safety-net
antibiotic prescription. Pediatrics. 2003;112:(3)527-531.
Grubb MS, Spaugh DC. Microbiology of acute otitis media, Puget Sound region, 2005-2009. Clin
Pediatr. 2010;49(8):727-730.
Leibovitz E, Satran R, Piglansky L, et al. Can acute otitis media caused by haemophilus influenzae be
distinguished from that caused by streptococcus pneumoniae? The Pediatr Infect Dis J. 2003;22(6):509515.
Bodor FF. Systemic antibiotics for treatment of the conjunctivitis-otitis media syndrome. Pediatr Infect
Dis J. 1989;8(5):287-290.
Bingen E, Cohen R, Jourenkova N, Gehanno P. Epidemiologic study of conjunctivitis-otitis syndrome.
Pediatr Infect Dis J. 2005;24(8):731-732.
Joint Task Force on Practice Parameters. Drug allergy: an updated practice parameter. American
Academy of Allergy, Asthma and Immunology. 2010;105(4):259-273.
Cohen R, Levy C, Boucherat M, Langue J, de La Rocque F. A multicenter, randomized, doubleblind trial of 5 versus 10 days of antibiotic therapy for acute otitis media in young children. J Pediatr.
1998;133(5):634-639.
Pichichero ME, Marsocci SM, Murphy ML, Hoeger W, Francis AB, Green JL. A prospective
observational study of 5-, 7-, and 10-day antibiotic treatment for acute otitis media. Otolaryngol Head
Neck Surg. 2001;124(4):381-387.
Pleis JR, Ward BW, Lucas JW. Summary health statistics for U.S. adults: National Health Interview
Survey, 2009. Vital and Health Statistics Series. 2010;10(249):1-207.
Revai K, Dobbs LA, Nair S, Patel JA, Grady JJ, Chonmaitree T. Incidence of acute otitis media and
sinusitis complicating upper respiratory tract infection: the effect of age. Pediatrics. 2007;119(6):e14081412.
Gwaltney JM Jr, Wiesinger BA, Patrie JT. Acute community-acquired bacterial sinusitis: the value of
antimicrobial treatment and the natural history. Clin Infect Dis. 2004;38:227–233.
Rosenfeld RM, Andes D, Bhattacharyya N, et al. Clinical practice guideline: adult sinusitis. Otolaryngol
Head Neck Surg. 2007;137:S1-31.

Judicious Use of Antibiotics — page 20

36.
37.

38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

53.
54.
55.

Wald ER, Guerra N, Byers C. Upper respiratory tract infections in young children: duration of and
frequency of complications. Pediatrics. 1991;87(2):129-133.
Gwaltney JM Jr, Scheld WM, Sande MA, Sydnor A. The microbial etiology and antimicrobial therapy
of adults with acute community-acquired sinusitis: a fifteen-year experience at the University of Virginia
and review of other selected studies. J Allergy Clin Immunol. 1992;90(3 Pt 2):457-461; discussion 462.
Berg O, Carenfelt C. Analysis of symptoms and clinical signs in the maxillary sinus empyema. Acta
Otolaryngol. 1988;105:343–349.
Chow AW, Benninger MS, Brook I, et al. IDSA clinical practice guideline for acute bacterial
rhinosinusitis in children and adults. Clin Infect Dis. 2012;54(8):e72-e112.
Wald ER, Milmoe GJ, Bowen A, Ledesma-Medina J, Salamon N, Bluestone CD Acute maxillary
sinusitis in children. N Engl J Med. 1981;304:749–754.
Kovatch AL, Wald ER, Ledesma-Medina J, Chiponis DM, Bedingfield B. Maxillary sinus radiographs
in children with nonrespiratory complaints. Pediatrics. 1984;73:306–308.
Shopfner CE, Rossi JO. Roentgen evaluation of the paranasal sinuses in children. Am J Roentgenol
Radium Ther Nucl Med. 1973;118:176–186.
Maresh M, Washburn AH. Paranasal sinuses from birth to late adolescence. Clinical and
roentgengraphic evidence in infection. Am J Dis Child. 1940;60:841–861.
Diament MJ, Senac MO Jr, Gilsanz V, Baker S, Gillespie T, Larsson S. Prevalence of incidental paranasal
sinuses opacification in pediatric patients: a CT study. J Comput Assist Tomogr. 1987;11:426–431.
Gwaltney JM Jr, Phillips CD, Miller RD, Riker DK. Computed tomographic study of the common cold.
N Engl J Med 1994;330:25–30.
Kristo A, Uhari M, Luotonen J, et al. Paranasal sinus findings in children during respiratory infection
evaluated with magnetic resonance imaging. Pediatrics. 2003;111:e586–589.
Kristo A, Alho OP, Luotonen J, Koivunen P, Tervonen O, Uhari M. Cross-sectional survey of paranasal
sinus magnetic resonance imaging findings in schoolchildren. Acta Paediatr. 2003;92:34–36.
Rosenfeld RM, Singer M, Jones S. Systematic review of antimicrobial therapy in patients with acute
rhinosinusitis. Otolaryngol Head Neck Surg. 2007;137:S32–45.
Wald ER, Nash D, Eickhoff J. Effectiveness of amoxicillin/clavulanate potassium in the treatment of
acute bacterial sinusitis in children. Pediatrics. 2009;124(1):9-15.
Lemiengre MB, van Driel ML, Merenstein D, Young J, De Sutter AI. Antibiotics for clinically
diagnosed acute rhinosinusitis in adults. Cochrane Database Syst Rev. 2012;10:CD006089.
Coker TR, Chan LS, Newberry SJ, et al. Diagnosis, microbial epidemiology, and antibiotic treatment of
acute otitis media in children: a systematic review. JAMA. 2010;304(19):2161-2169.
Brook I, Foote PA, Hausfeld JN. Frequency of recovery of pathogens causing acute maxillary sinusitis in
adults before and after introduction of vaccination of children with the 7-valent pneumococcal vaccine.
J Med Microbiol. 2006;55(Pt 7):943-6.
Dowell SF, Schwartz B. Resistant pneumococci: protecting patients through judicious use of antibiotics.
Am Fam Physician. 1997;55(5):1647-54.
Huang SS, Hinrichsen VL, Stevenson AE, et al. Continued impact of pneumococcal conjugate vaccine
on carriage in young children. Pediatrics. 2009;124(1):e1-11.
Wroe PC, Lee GM, Finkelstein JA, et al. Pneumococcal carriage and antibiotic resistance in young
children before 13-valent conjugate vaccine. Pediatr Infect Dis J. 2012;31(3):249-254.

Judicious Use of Antibiotics — page 21

56.

57.

58.
59.

60.

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

73.

74.

Harrison CJ, Woods C, Stout G, Martin B, Selvarangan R. Susceptibilities of haemophilus influenzae,
streptococcus pneumoniae, including serotype 19A, and moraxella catarrhalis paediatric isolates from
2005 to 2007 to commonly used antibiotics. J Antimicrob Chemother. 2009;63(3):511-519.
Critchley IA, Brown SD, Traczewski MM, Tillotson GS, Janjic N. National and regional assessment of
antimicrobial resistance among community-acquired respiratory tract pathogens identified in a 20052006 U.S. Faropenem surveillance study. Antimicrob Agents Chemother. 2007;51(12):4382-4389.
Bradley JS, Jackson MA, and the Committee on Infectious Diseases. The use of systemic and topical
fluoroquinolones. Pediatrics. 2011;128(4):e1034-e1045.
Zhanel GG, Palatnick L, Nichol KA, Bellyou T, Low DE, Hoban DJ. Antimicrobial resistance in
respiratory tract streptococcus pneumoniae isolates: results of the Canadian Respiratory Organism
Susceptibility Study, 1997 to 2002. Antimicrob Agents Chemother. 2003;47(6):1867-74.
Zhanel GG, Palatnick L, Nichol KA, Low DE, Hoban DJ. Antimicrobial resistance in haemophilus
influenzae and moraxella catarrhalis respiratory tract isolates: results of the Canadian respiratory
organism susceptibility study, 1997 to 2002. Antimicrob Agents Chemother. 2003;47(6):1875-1881.
Yoder JS, Straif-Bourgeois S, Roy SL, et al. Primary amebic meningoencephalitis deaths associated with
sinus irrigation using contaminated tap water. Clin Infect Dis. 2012;55(9):e79-85.
Kroening-Roche JC, Soroudi A, Castillo EM, Vilke GM. Antibiotic and bronchodilator prescribing for
acute bronchitis in the emergency department. J Emerg Med. 2012;43(2):221-227.
Evertsen J, Baumgardner DJ, Regnery A, Banerjee I. Diagnosis and management of pneumonia and
bronchitis in outpatient primary care practices. Prim Care Respir J. 2010;19(3):237-241.
Steinman MA, Gonzales R, Linder JA, Landefeld CS. Changing use of antibiotics in community-based
outpatient practice, 1991–1999. Ann Intern Med. 2003;138(7):525-533.
Kwon NH, Oh MJ, Min TH, Lee BJ, Choi DC. Causes and clinical features of subacute cough. Chest.
2006;129(5):1142-1147.
Albert RH. Diagnosis and treatment of acute bronchitis. Am Fam Physician. 2010 Dec 1;82(11):13451350.
Hewlett EL, Edwards KM. Clinical practice. Pertussis--not just for kids. N Engl J Med. 2005; 352:12151222.
Smith SM, Fahey T, Smucny J, Becker LA. Antibiotics for acute bronchitis (Review). Cochrane Database
Syst Rev (Online). 2012;4.
Ram FS, Rodriguez-Roisin R, Granados-Navarrete A, Garcia-Aymerich J, Barnes NC. Antibiotics for
exacerbatons of chronic obstructive pulmonary disease. Cochrane Database Syst Rev (Online). 2006;2.
O’Brien KL, Dowell SF, Schwartz B, Marcy SM, Phillips WR, Gerber MA. Cough illness/bronchitis—
principles of judicious use of antimicrobial agents. Pediatrics. 1998;101(Supplement 1):178-181.
Wenzel RP, Fowler AA, 3rd. Clinical practice. Acute bronchitis. N Engl J Med. 2006;355:2125-2130.
Falagas ME, Avgeri SG, Matthaiou DK, Dimopoulos G, Siempos, II. Short- versus long-duration
antimicrobial treatment for exacerbations of chronic bronchitis: a meta-analysis. J Antimicrob Chemother.
2008;62(3):442-450.
Dimopoulos G, Siempos, II, Korbila IP, Manta KG, Falagas ME. Comparison of first-line with secondline antibiotics for acute exacerbations of chronic bronchitis: a meta-analysis of randomized controlled
trials. Chest. 2007;132(2):447-55.
Walters JA, Gibson PG, Wood-Baker R, Hannay M, Walters EH. Systemic corticosteroids for acute
exacerbations of chronic obstructive pulmonary disease. Cochrane Database Syst Rev. 2009;(1)CD001288.

Judicious Use of Antibiotics — page 22

75.
76.
77.
78.
79.
80.

81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.

94.
95.
96.
97.

Altunaiji S, Kukuruzovic R, Curtis N, Massie J. Antibiotics for whooping cough (pertussis). Cochrane
Database Syst Rev. 2007;(3)CD004404.
Vernacchio L, Kelly JP, Kaufman DW, Mitchell AA. Cough and cold medication use by US children,
1999–2006: Results from the Slone Survey. Pediatrics. 2008;122(2):e323-e329.
Chang AB. Pediatric cough: children are not miniature adults. Lung. 2010;188 Suppl 1:S33-40.
Palmer R, Anon JB, Gallagher P. Pediatric cough: what the otolaryngologist needs to know. Opin
Otolaryngol Head Neck Surg. 2011;19(3):204-209.
Ramanuja S, Kelkar PS. The approach to pediatric cough. Ann Allergy Asthma Immunol. 2010;105(1):3-8.
Pratter MR. Chronic upper airway cough syndrome secondary to rhinosinus diseases (previously
referred to as postnasal drip syndrome): ACCP evidence-based clinical practice guidelines. Chest.
2006;129(1 Suppl):63S-71S.
Mitra A, Hannay D, Kapur A, Baxter G. The natural history of acute upper respiratory tract infections
in children. Prim Health Care Res Dev. 2011;12(4):329-334.
Committee on Drugs. Use of codeine- and dextromethorphan-containing cough remedies in children.
Pediatrics. 1997;99:6 918-920.
Korioth. Simple remedies often best for common colds in young children. AAP News. 2011; 32:32.
Bisno AL. Acute pharyngitis: etiology and diagnosis. Pediatrics. 1996;97:6 949-954.
Del Mar CB, Glasziou PP, Spinks AB. Antibiotics for sore throat. Cochrane Database Syst Rev.
2006(4):CD000023.
Cooper RJ, Hoffman JR, Bartlett JG, et al. Principles of appropriate antibiotic use for acute pharyngitis
in adults: Background. Ann Intern Med. 2001;134(6):509-517.
Sunnergren O, Swanberg J, Mölstad S. Incidence, microbiology and clinical history of peritonsillar
abscesses. Scan J Infect Dis. 2008;40(9):752-5.
Dunn N, Lane D, Everitt H, Little P. Use of antibiotics for sore throat and incidence of quinsy. Br J Gen
Pract. 2007;57(534):45-49.
Centor RM, Witherspoon JM, Dalton HP, Brody CE, Link K. The diagnosis of strep throat in adults in
the emergency room. Med Decis Making. 1981;1(3):239-46.
McIsaac WJ, Kellner JD, Aufricht P, Vanjaka A, Low DE. Empirical validation of guidelines for the
management of pharyngitis in children and adults. JAMA. 2004;291(13):1587-1595.
Lennon DR, Farrell E, Martin DR, Stewart JM. Once-daily amoxicillin versus twice-daily penicillin V
in group A beta-haemolytic streptococcal pharyngitis. Arch Disease Child. 2008;93(6):474-478.
Clegg HW, Ryan AG, Dallas SD, et al. Treatment of streptococcal pharyngitis with once-daily
compared with twice-daily amoxicillin: a noninferiority trial. Pediatr Infect Dis J. 2006;25(9):761-7.
Tanz RR, Shulman ST, Shortridge VD, et al. Community-based surveillance in the United States of
macrolide-resistant pediatric pharyngeal group A streptococci during 3 respiratory disease seasons. Clin
Infect Dis. 2004;39(12):1794-801.
National Center for Health Statistics, United States, 2011: With special feature on socioeconomic status
and health. Hyattsville, MD. 2012.
Jackson ML, Neuzil KM, Thompson WW, et al. The burden of community-acquired pneumonia in
seniors: results of a population-based study. Clin Infect Dis. 2004;39(11):1642-50.
McIntosh K. Community-acquired pneumonia in children. N Engl J Med. 2002;346(6):429-437.
File TM. Community-acquired pneumonia. Lancet. 2003;362(9400):1991-2001.

Judicious Use of Antibiotics — page 23

98.

99.

100.
101.
102.
103.
104.
105.

106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.

Hamano-Hasegawa K, Morozumi M, Nakayama E, et al. Comprehensive detection of causative
pathogens using real-time PCR to diagnose pediatric community-acquired pneumonia. J Infect
Chemother. 2008;14(6):424-32.
Bonzel L, Tenenbaum T, Schroten H, Schildgen O, Schweitzer-Krantz S, Adams O. Frequent detection
of viral coinfection in children hospitalized with acute respiratory tract infection using a real-time
polymerase chain reaction. Pediatr Infect Dis J. 2008;27(7):589-94.
Akram AR, Chalmers JD, Hill AT. Predicting mortality with severity assessment tools in out-patients
with community-acquired pneumonia. QJM. 2011;104(10):871-9.
Niederman MS, McCombs JS, Unger AN, Kumar A, Popovian R. The cost of treating communityacquired pneumonia. Clin Ther. 1998;20(4):820-37.
Lim WS, van der Eerden MM, Laing R, et al. Defining community acquired pneumonia severity on
presentation to hospital: an international derivation and validation study. Thorax 2003;58:377-382.
Wipf JE, Lipsky BA, Hirschmann JV, et al. Diagnosing pneumonia by physical examination: relevant or
relic? Arch Intern Med. 1999;159(10):1082-7.
Mehr DR, Binder EF, Kruse RL, Zweig SC, Madsen RW, D’Agostino RB. Clinical findings associated
with radiographic pneumonia in nursing home residents. J Fam Pract. 2001;50(11):931-7.
O’Brien WT, Sr., Rohweder DA, Lattin GE, Jr., et al. Clinical indicators of radiographic findings in
patients with suspected community-acquired pneumonia: who needs a chest x-ray? J Am Coll Radiol.
2006;3(9):703-6.
Vanderkooi OG, Low DE, Green K, Powis JE, McGeer A. Predicting antimicrobial resistance in
invasive pneumococcal infections. Clin Infect Dis. 2005;40(9):1288-97.
Attridge RT, Frei CR. Health care-associated pneumonia: an evidence-based review. Am J Med.
2011;124(8):689-97.
Brown L. Pulse oximetry in discharge decision-making: a survey of emergency physicians. CJEM.
2002;4(6):388-93.
Jadavji T, Law B, Lebel MH, Kennedy WA, Gold R, Wang EE. A practical guide for the diagnosis and
treatment of pediatric pneumonia. CMAJ. 1997;156(5):S703-11.
Alario AJ, McCarthy PL, Markowitz R, Kornguth P, Rosenfield N, Leventhal JM. Usefulness of chest
radiographs in children with acute lower respiratory tract disease. J Pediatr. 1987;111(2):187-93.
Grossman LK, Caplan SE. Clinical, laboratory, and radiological information in the diagnosis of
pneumonia in children. Ann Emerg Med. 1988;17(1):43-6.
Hickey RW, Bowman MJ, Smith GA. Utility of blood cultures in pediatric patients found to have
pneumonia in the emergency department. Ann Emerg Med. 1996;27(6):721-5.
Shah SS, Alpern ER, Zwerling L, McGowan KL, Bell LM. Risk of bacteremia in young children with
pneumonia treated as outpatients. Arch Pediatr Adolesc Med. 2003r;157(4):389-92.
Shah SS, Dugan MH, Bell LM, et al. Blood cultures in the emergency department evaluation of
childhood pneumonia. Pediatr Infect Dis J. 2011;30(6):475-9.
Bonadio WA. Bacteremia in febrile children with lobar pneumonia and leukocytosis. Pediatr Emerg Care.
1988;4(4):241-2.
Dowell SF, Garman RL, Liu G, Levine OS, Yang YH. Evaluation of Binax NOW, an assay for the
detection of pneumococcal antigen in urine samples, performed among pediatric patients. Clin Infect Dis.
2001;32(5):824-5.

Judicious Use of Antibiotics — page 24

117.

118.
119.

120.
121.
122.
123.
124.

125.
126.

127.

128.

129.
130.

131.
132.

133.

Bonner AB, Monroe KW, Talley LI, Klasner AE, Kimberlin DW. Impact of the rapid diagnosis
of influenza on physician decision-making and patient management in the pediatric emergency
department: results of a randomized, prospective, controlled trial. Pediatrics. 2003 Aug;112(2):363-7.
Esposito S, Marchisio P, Morelli P, Crovari P, Principi N. Effect of a rapid influenza diagnosis. Arch Dis
Child. 2003; 88(6): 525–526.
Doan QH, Kissoon N, Dobson S, et al. A randomized, controlled trial of the impact of early and rapid
diagnosis of viral infections in children brought to an emergency department with febrile respiratory
tract illnesses. J Pediatr. 2009;154(1):91-5.
Byington CL, Castillo H, Gerber K, et al. The effect of rapid respiratory viral diagnostic testing on
antibiotic use in a children’s hospital. Arch Pediatr Adolesc Med. 2002;156(12):1230-4.
Heiskanen-Kosma T, Korppi M, Jokinen C, et al. Etiology of childhood pneumonia: serologic results of
a prospective, population-based study. Pediatr Infect Dis J. 1998;17(11):986-91.
Juvén T, Mertsola J, Waris M, et al. Etiology of community-acquired pneumonia in 254 hospitalized
children. Pediatr Infect Dis J. 2000;19(4):293-8.
Esposito S, Cohen R, Domingo JD, et al. Do we know when, what and for how long to treat?: Antibiotic
therapy for pediatric community-acquired pneumonia. Pediatr Infect Dis J. 2012;31(6):e78-85.
Hazir T, Qazi SA, Bin Nisar Y, et al. Comparison of standard versus double dose of amoxicillin in
the treatment of non-severe pneumonia in children aged 2-59 months: a multi-centre, double blind,
randomised controlled trial in Pakistan. Arch Dis Child. 2007;92(4):291-7.
Dagan R, Hoberman A, Johnson C, et al. Bacteriologic and clinical efficacy of high dose amoxicillin/
clavulanate in children with acute otitis media. Pediatr Infect Dis J. 2001;20(9):829-37.
Bradley JS, Garonzik SM, Forrest A, Bhavnani SM. Pharmacokinetics, pharmacodynamics, and
Monte Carlo simulation: selecting the best antimicrobial dose to treat an infection. Pediatr Infect Dis J.
2010;29(11):1043-6.
Mulholland S, Gavranich JB, Chang AB. Antibiotics for community-acquired lower respiratory
tract infections secondary to Mycoplasma pneumoniae in children. Cochrane Database Syst Rev. 2010
7;(7):CD004875.
Fiore AE, Fry A, Shay D, Gubareva L, Bresee JS, Uyeki TM. Antiviral agents for the treatment and
chemoprophylaxis of influenza --- recommendations of the Advisory Committee on Immunization
Practices (ACIP). MMWR Recomm Rep. 2011;60(1):1-24.
Pallares R, Capdevila O, Liñares J, et al. The effect of cephalosporin resistance on mortality in adult
patients with nonmeningeal systemic pneumococcal infections. Am J Med. 2002;113(2):120-6.
Advisory Committee on Immunization Practices (ACIP) Recommended immunization schedules for
persons aged 0 through 18 years and adults aged 19 years and older--United States, 2013. MMWR
Surveill Summ. 2013;62 Suppl 1:1.
Committee on Infectious Diseases. Modified recommendations for use of palivizumab for prevention of
respiratory syncytial virus infections. Pediatrics. Vol. 124 No. 6, 2009 pp. 1694 -1701.
Updated recommendations for use of tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis
(Tdap) vaccine in adults aged 65 years and older - Advisory Committee on Immunization Practices
(ACIP), 2012. MMWR. 2012;61(25):468-470.
Prevention and control of influenza with vaccines: recommendations of the Advisory Committee on
Immunization Practices (ACIP)--United States, 2012-13 influenza season. MMWR. 2012;61(32):613-618.

Judicious Use of Antibiotics — page 25

134.

135.

136.

137.
138.

Updated recommendations for use of tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis
vaccine (Tdap) in pregnant women - Advisory Committee on Immunization Practices (ACIP), 2012.
MMWR. 2013;62(7):131-135.
Use of 13-valent pneumococcal conjugate vaccine and 23-valent pneumococcal polysaccharide vaccine
for adults with immunocompromising conditions: recommendations of the Advisory Committee on
Immunization Practices (ACIP). MMWR. 2012;61(40):816-819.
Mandell LA, Wunderink RG, Anzueto A, et al. Infectious Diseases Society of America/American
Thoracic Society Consensus guidelines on the management of community-acquired pneumonia in
adults. Clin Infect Dis. 2007;44(Supplement 2):S27-S72.
Pilishvili T, Zell ER, Farley MM, et al. Risk factors for invasive pneumococcal disease in children in the
era of conjugate vaccine use. Pediatrics. 2010;126(1):e9-e17.
Section on Breastfeeding. Breastfeeding and the use of human milk. Pediatrics. 2012;129(3):e827-e841.

Judicious Use of Antibiotics — page 26

Practice Guidance for Judicious Use of Antibiotics
In the well-appearing patient, antibiotics are not the answer.

Acute Otitis Media (AOM)
Diagnosis requires middle ear effusion (MEE) plus:
1. Moderate to severe bulging of the tympanic
membrane (TM); or
2. New onset of otorrhea not due to otitis externa;
or
3. Mild bulging of the TM and recent (< 48 hours)
onset of ear pain or intense erythema of the TM
Criteria for Treatment with Antibiotics
Antibiotic therapy is indicated for patients with:
1. Severe* signs and symptoms of any age;
or
2. Children < 2 yrs with milder symptoms but
bilateral disease
Consider antibiotics or offer observation in the
following situations, in consultation with
parent/caretaker:
1. Children 6–23 months with mild symptoms and
unilateral AOM;
2. Children > 2 years with mild symptoms, either
unilateral or bilateral
All patients with AOM, whether treated with
antibiotics or not, need an assessment for pain.
Oral medications are preferred due to longer
duration of action.
* Severe symptoms defined as severe otalgia for at least 48 hrs.
or temperature > 39oC.

Management
Amoxicillin (45 mg/kg/day po bid)
Use high-dose amoxicillin (90 mg/kg/day) if risk
factor for penicillin-resistant pneumococcus
present (local rates of resistance > 10%, age < 2
years, daycare exposure, recent hospitalization,
immunocompromise or antibiotic use in past
3 months.)
For patients with conjunctivitis or who fail to
improve after 48–72 hours, use antibiotic that
provides coverage for beta-lactamase-producing
organism, such as amoxicillin-clavulanate, cefixime,
cefpodoxime, cefdinir or ceftriaxone.*
Duration: 10 days if < 2 years, 5–7 days if older.
Mild penicillin allergy (no hives or anaphylaxis):
cefixime, cefdinir or cefpodoxime.
If history of hives or anaphylaxis with penicillin
or unresponsive to above regimens: clindamycin,
consider levofloxacin, consider ENT consultation
and tympanocentesis.
* If used for persistent infection, may need 3 daily doses
of ceftriaxone.
These guidelines were produced in collaboration with the
Infectious Diseases Society of Oregon.
Oregon Alliance Working for Antibiotic Resistance Education
Oregon Health Authority/Public Health Division
Acute and Communicable Disease Prevention
800 NE Oregon, Ste. 772, Portland OR 97232
Phone: 971-673-1111 Fax: 971-673-1100
www.healthoregon.org/antibiotics
oregon.aware@state.or.us

Updated: August 2013
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Practice Guidance for Judicious Use of Antibiotics
In the well-appearing patient, antibiotics are not the answer.

Pharyngitis in Children and Adults
Signs and symptoms:
1. Tonsillar exudate

2. Tender anterior cervical lymph nodes

3. Absence of cough

4. Fever

2–4 CRITERIA PRESENT

< 2 CRITERIA PRESENT

OBTAIN RAPID STREPTOCOCCAL ANTIGEN TEST

DO NOT TEST
NEGATIVE

POSITIVE
Group A Streptococcal Pharyngitis
Management
Adults: single-dose benzathine penicillin 1.2
million units IM or penicillin V 500 mg po bid x
10 days.
Children < 12 years: single-dose benzathine
penicillin 25,000 units/kg IM (max. dose 1.2
million units) or amoxicillin or penicillin V 50
mg/kg/day po divided bid or tid x 10 days.
Mild penicillin allergy: (no hives or anaphylaxis):
cephalexin or cefadroxil.
Severe allergy: clindamycin

Viral Pharyngitis Management
90% of pharyngitis is viral in origin.
Antibiotics benefit only the 10% of cases caused by
Group A beta-hemolytic streptococcus.
Symptomatic treatments:
• Avoid cigarette smoke
• Gargle with dilute salt water
• Acetaminophen or ibuprofen as needed for
fever or pain
• Throat lozenges (age-appropriate)
• Hydration—drink plenty of liquids
•

Children with streptococcal pharyngitis should not return
to school or child care during the first 24 hours after
beginning antimicrobial therapy. Follow-up throat culture
is not recommended.
These guidelines were produced in collaboration with the
Infectious Diseases Society of Oregon.
Oregon Alliance Working for Antibiotic Resistance Education
Oregon Health Authority/Public Health Division
Acute and Communicable Disease Prevention
800 NE Oregon, Ste. 772, Portland OR 97232
Phone: 971-673-1111 Fax: 971-673-1100
www.healthoregon.org/antibiotics
oregon.aware@state.or.us

Adequate rest

For children, a negative rapid antigen test should be
confirmed with a throat culture. Due to the lower incidence
of strep infection and acute rheumatic fever in adults, a
negative rapid test alone is sufficient to rule out Group A
strep infection in adults.*

* According to Clinical Laboratory Improvement Amendments
(CLIA) guidelines, throat culture should be performed if
required by the manufacturer.
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Practice Guidance for Judicious Use of Antibiotics
In the well-appearing patient, antibiotics are not the answer.

Acute Sinusitis / Rhinosinusitis — Adults
Sinus congestion/pressure, nasal discharge
UPPER RESPIRATORY INFECTION WITH MILD TO
MODERATE DISCHARGE LASTING < 10 DAYS

PERSISTENT SYMPTOMS FOR > 10 DAYS

OR

OR

SEVERE SYMPTOMS LASTING < 3 DAYS

SEVERE SYMPTOMS AND PURULENT NASAL DISCHARGE
OR FACIAL PAIN FOR >3 DAYS AT BEGINNING OF ILLNESS

Purulent nasal secretions or sputum do not
predict bacterial infection.
The majority of case of acute rhinosinusitis seen
as outpatients are caused by uncomplicated viral
upper respiratory infection.
Treatment of viral infections with antibiotics
does nothing to prevent complications or
improve symptoms.

Management
Nasal corticosteroid spray (particularly in patients
with allergic rhinitis)
Sinus irrigation
Acetaminophen or ibuprofen as needed
Supportive care

WITHOUT IMPROVEMENT

OR
WORSENING OF SYMPTOMS (NEW FEVER, HEADACHE,
NASAL DISCHARGE) AFTER HAVING INITIALLY
IMPROVED AFTER 5 DAYS OF A TYPICAL UPPER
RESPIRATORY INFECTION

Management
Amoxicillin 1g po bid x 5–7 days (macrolides are
not recommended due to high rates of resistance).
Use high dose amoxicillin (2g po bid) if risk
factor for penicillin-resistant pneumococcus
(PCN resistance ≥ 10%, severe infection,
day care exposure, advanced age,
immunocompromise, recent hospitalization or
antibiotic use in past 3 months)
Treatment failure: High dose amoxicillinclavulanate
If PCN allergic: Doxycycline

These guidelines were produced in collaboration with the
Infectious Diseases Society of Oregon.
Oregon Alliance Working for Antibiotic Resistance Education
Oregon Health Authority/Public Health Division
Acute and Communicable Disease Prevention
800 NE Oregon, Ste. 772, Portland OR 97232
Phone: 971-673-1111 Fax: 971-673-1100
www.healthoregon.org/antibiotics
oregon.aware@state.or.us

Consider Adjunctive Therapy:
• Nasal corticosteroid spray
• Sinus irrigation
If still no improvement after 72 hours, consider
imaging or ENT consultation.
Updated: August 2013
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Acute Sinusitis / Rhinosinusitis — Children
Sinus congestion/pressure, nasal discharge
UPPER RESPIRATORY INFECTION WITH MILD TO
MODERATE DISCHARGE LASTING < 10 DAYS

PERSISTENT SYMPTOMS FOR >10 DAYS

OR

OR

SEVERE SYMPTOMS LASTING < 3 DAYS

SEVERE SYMPTOMS AND PURULENT NASAL DISCHARGE
OR FACIAL PAIN FOR >3 DAYS AT BEGINNING OF ILLNESS

Purulent nasal secretions or sputum do not
predict bacterial infection.
The majority of case of acute rhinosinusitis seen
as outpatients are caused by uncomplicated viral
upper respiratory infection.
Treatment of viral infections with antibiotics
does nothing to prevent complications or
improve symptoms.

Management
Nasal corticosteroid spray (particularly in patients
with allergic rhinitis)
Sinus irrigation
Acetaminophen or ibuprofen as needed
Supportive care

WITHOUT IMPROVEMENT

OR
WORSENING OF SYMPTOMS (NEW FEVER, HEADACHE,
NASAL DISCHARGE) AFTER HAVING INITIALLY
IMPROVED AFTER 5 DAYS OF A TYPICAL UPPER
RESPIRATORY INFECTION

Management
Amoxicillin (45 mg/kg/day bid x 7–10 days)
Use high dose amoxicillin (90 mg/kg/day bid) if
risk factor for penicillin-resistant pneumococcus
present (local rates of PCN resistance > 10%,
age < 2 years, day care exposure,
immunocompromise, recent hospitalization or
antibiotic use in past 3 months)
Treatment failure: High dose amoxicillinclavulanate
Mild penicillin allergy (no hives or anaphylaxis):
cefixime, cefpodoxime or cefdinir

These guidelines were produced in collaboration with the
Infectious Diseases Society of Oregon.
Oregon Alliance Working for Antibiotic Resistance Education
Oregon Health Authority/Public Health Division
Acute and Communicable Disease Prevention
800 NE Oregon, Ste. 772, Portland OR 97232
Phone: 971-673-1111 Fax: 971-673-1100
www.healthoregon.org/antibiotics
oregon.aware@state.or.us

If history of hives or anaphylaxis with penicillin:
levofloxacin or doxycycline (if age > 8 years)
If still no improvement after 72 hours, consider
imaging or ENT consultation

Updated: August 2013
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Cough Illness / Bronchitis* — Adults
Cough without evidence of pneumonia

ACUTE / < 3 WEEKS COUGH
Evaluation should focus on ruling out serious
illness; normal vital signs and chest exam
effectively rule out pneumonia. Cough illness/
bronchitis is caused by viral pathogens in > 90%
of cases.
Antibiotics are not effective in treating cough
illness/bronchitis in patients without chronic
lung disease.
Antibiotic treatment does not prevent bacterial
complications such as pneumonia.
The presence of sputum and its characteristics
are not helpful in distinguishing bacterial from
viral infections.

Management
Do not use antibiotics for cough less than 21
days in a well-appearing adult without clinical
evidence of pneumonia.
Therapeutic measures include: avoid cigarette
smoke, consider bronchodilators, drink plenty
of liquids, steam (e.g., from shower or bath) to
loosen secretions, acetaminophen or ibuprofen
as needed for fever or pain and adequate rest for
symptom relief.
These guidelines were produced in collaboration with the
Infectious Diseases Society of Oregon.
Oregon Alliance Working for Antibiotic Resistance Education
Oregon Health Authority/Public Health Division
Acute and Communicable Disease Prevention
800 NE Oregon, Ste. 772, Portland OR 97232
Phone: 971-673-1111 Fax: 971-673-1100
www.healthoregon.org/antibiotics
oregon.aware@state.or.us

CHRONIC / > 3 WEEKS COUGH
Adults with prolonged cough or recurrent
episodes can be evaluated for:
•
•
•
•
•
•
•
•

Post-nasal drip syndrome
Asthma or reactive airway disease
Gastroesophageal reflux disease (GERD)
Post-infectious cough
Smoking or second-hand smoke exposure
ACE-inhibitor drug cough
Chronic bronchitis
Bronchiectasis

•

Malignancy

Other infectious agents rarely causing prolonged
cough include B. pertussis, M. pneumoniae
or C. pneumoniae.

Management
Obtain CXR.
Treat COPD exacerbation (fever, leukocytosis and
purulent sputum) with amoxicillin, TMP/SMX
or doxycycline, and a short course (7–10 days) of
oral corticosteroids.
Treat confirmed B. pertussis, M. pneumoniae or C.
pneumoniae with azithromycin or clarithromycin.
For other etiologies, direct therapy to the specific
underlying cause.
* The term bronchitis triggers an expectation for antibiotics
and should be avoided or carefully explained. Other
terms, such as “chest cold,” may be preferable.
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Cough Illness / Bronchitis* — Children
Cough without evidence of pneumonia

ACUTE / < 4 WEEKS COUGH

CHRONIC / > 4 WEEKS COUGH

Most cough illness in children is caused by
viral pathogens.

Consider pertussis in children with paroxysmal
cough, inspiratory whoop, or history of exposure.

Antibiotic treatment does not prevent bacterial
complications such as pneumonia.

Obtain CXR and spirometry ( > 3–6 years).

Rhinovirus often triggers a cough that lasts up to
3 weeks.
The presence of sputum and its characteristics
are not helpful in distinguishing bacterial from
viral infections.

Management
Do not use antibiotics for cough less than 4 weeks
in a well-appearing child without clinical evidence
of pneumonia.
Therapeutic measures include: avoid cigarette
smoke, drink plenty of liquids, nasal saline washes,
topical vapor rubs, acetaminophen or ibuprofen
as needed for fever or pain, and adequate rest.
These guidelines were produced in collaboration with the
Infectious Diseases Society of Oregon.
Oregon Alliance Working for Antibiotic Resistance Education
Oregon Health Authority/Public Health Division
Acute and Communicable Disease Prevention
800 NE Oregon, Ste. 772, Portland OR 97232
Phone: 971-673-1111 Fax: 971-673-1100
www.healthoregon.org/antibiotics
oregon.aware@state.or.us

Non-infectious causes that need to be ruled out:
•
•
•
•
•
•
•
•
•

Post-nasal drip
Allergies
Habit cough
Sinusitis
Cystic fibrosis
Foreign body aspiration
Reactive airway disease
Second-hand smoke exposure
Gastroesophageal reflux disease (GERD)

•

Congenital malformation

Management
Treat confirmed B. pertussis with a macrolide
(azithromycin or clarithromycin).
Treat M. pneumoniae or C. pneumoniae with a
macrolide (azithromycin or clarithromycin), or, if
> 8 years of age, doxycycline.
For other etiologies, direct therapy to the specific
underlying cause.
* The term bronchitis triggers an expectation for antibiotics
and should be avoided or carefully explained. Other
terms, such as “chest cold,” may be preferable.

Updated: August 2013
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Community-Acquired Pneumonia — Children
CLINICAL CONSIDERATIONS
Unlike for adults, decisions about site of care
should be based on clinical assessment of severity
of illness.

MANAGEMENT OF OUTPATIENTS
Children < 5 years:
•

Do not routinely require antibiotics, since the
majority of cases of CAP in this age group
are of viral etiology.

•

Amoxicillin or amoxicillin-clavulanate
(45 mg/kg/day bid) for presumed bacterial
pneumonia.

•

Use high dose amoxicillin or amoxicillinclavulanate (90 mg/kg/day bid) if risk factor
for penicillin-resistant pneumococcus present
(local rates of pneumococcus PCN resistance
≥ 10%, age < 2 years, day care exposure,
immunocompromise, recent hospitalization,
or antibiotic use in past 3 months.)

Factors favoring hospitalization:
•

•

Presence of respiratory distress (tachypnea,
retractions, grunting, nasal flaring, apnea,
altered mental status)
Pulse oximetry measurement < 90%

•

Age < 6 months

CXR and blood culture:
•
•

Should be obtained from children treated
as inpatients.
Not necessary for nontoxic-appearing
children who are fully vaccinated against SP
and HI treated as outpatients.

Consider testing for viral agents (influenza, RSV)
based on clinical symptoms and season.

These guidelines were produced in collaboration with the
Infectious Diseases Society of Oregon.
Oregon Alliance Working for Antibiotic Resistance Education
Oregon Health Authority/Public Health Division
Acute and Communicable Disease Prevention
800 NE Oregon, Ste. 772, Portland OR 97232
Phone: 971-673-1111 Fax: 971-673-1100
www.healthoregon.org/antibiotics
oregon.aware@state.or.us

Children > 5 years:
•

For presumed atypical pneumonia add
coverage with azithromycin (10 mg/kg on
day 1, followed by 5 mg/kg once a day on
days 2–5) or clarithromycin (15 mg/kg/day
bid) or doxycycline for children > 8 years of
age unless etiology known.

Updated: August 2013
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Community-Acquired Pneumonia (CAP) — Adults
Treatment of adults not HIV-infected or immunocompromised

CLINICAL CONSIDERATIONS
CAP should be suspected in patients with newlyacquired lower respiratory tract symptoms
(cough, sputum production, or dyspnea)
especially if accompanied by fever, altered
breath sounds, and rales. A CXR is required to
make the diagnosis.
The initial site of care is the single most important
decision made by clinicians during an episode of
CAP. This decision involves 3 steps: 1) assessment
of any preexisting conditions that compromise the
safety of home care; 2) calculation of the CURB65 (see page 35); and 3) clinical judgement.
A significant number of treatment failures have
been documented for Streptococcus pneumoniae
resistant to macrolides.

MANAGEMENT
Previously healthy, no recent (within 3
months) antibiotic therapy: 1) azithromycin,
clarithromycin or doxycycline.
Antibiotics within past 3 months or comorbidities
(COPD, diabetes, renal or congestive heart
failure, malignancy): 1) azithromycin or
clarithromycin, plus high dose amoxicillin,
amoxicillin-clavulanate, cefdinir, cefpodoxime,
cefprozil, or cefuroxime; 2) a respiratory
fluoroquinolone alone.
Inpatients: 1) advanced macrolide plus a betalactam (cefotaxime, ceftriaxone, ampicillin,
or ampicillin-sulbactam); 2) respiratory
fluoroquinolone.

Fluoroquinolones should be used for outpatients
only when the patient has failed first-line therapy,
has known allergy to first-line agents, or where
highly resistant pneumococcus (penicillin MIC >
4 mcg/ml) is prevalent.

These guidelines were produced in collaboration with the
Infectious Diseases Society of Oregon.
Oregon Alliance Working for Antibiotic Resistance Education
Oregon Health Authority/Public Health Division
Acute and Communicable Disease Prevention
800 NE Oregon, Ste. 772, Portland OR 97232
Phone: 971-673-1111 Fax: 971-673-1100
www.healthoregon.org/antibiotics
oregon.aware@state.or.us
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The Use of CURB-65 for Determining Site of Care in Adults
The most recent British Thoracic Society
scoring system for determining risk of mortality
has the acronym CURB-65. It gives one point
for each of the following: confusion, urea (BUN
> 7), respiratory rate > 30, low blood pressure
(systolic < 90 or diastolic < 60), and age ≥ 65.
Patients with a score of 0-1 have less then
approximately 2% mortality and are likely safe
to be treated as an outpatient. Patients with two
or more points have greater than 9% mortality
and should be admitted to the hospital for
treatment. Patients with scores of 3 or more
may benefit from intensive care treatment. Any
scoring system is intended to be an aid to clinical
judgment and should not override the clinical
judgment of an experienced practitioner.

These guidelines were produced in collaboration with the
Infectious Diseases Society of Oregon.
Oregon Alliance Working for Antibiotic Resistance Education
Oregon Health Authority/Public Health Division
Acute and Communicable Disease Prevention
800 NE Oregon, Ste. 772, Portland OR 97232
Phone: 971-673-1111 Fax: 971-673-1100
www.healthoregon.org/antibiotics
oregon.aware@state.or.us

CURB-65: RISK OF MORTALITY AND
SITE OF CARE
Total score Mortality % Suggested site of care
0

0.7

Outpatient

1

2.1

Outpatient

2

9.2

Inpatient

3

14.5

Inpatient/ICU

4 or 5

40

ICU

Assign one point for each factor that is present:
Clinical Factor
C Confusion
U Urea
R Respiratory rate > 30 breaths per minute
B Blood Pressure (systolic < 90 or diastolic
< 60)
S

Age > 65 years

Updated: August 2013
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OREGON ALLIANCE WORKING FOR ANTIBIOTIC RESISTANCE EDUCATION
(AWARE)
Mission: Oregon AWARE encourages the appropriate use of antibiotics and aims to reduce the problem of
antibiotic-resistant bacteria in Oregon.
The coalition’s goals are to:
•
•
•

Raise public awareness about the importance of using antibiotics wisely.
Encourage Oregon’s physicians, physician assistants and nurse practitioners to appropriately
prescribe antibiotics.
Enlist the aid of community-based organizations to reduce the unnecessary use of antibiotics and
promote self-care for viral illnesses.

Community partners:
Abbott Laboratories
Agate Healthcare
American College of Physicians
CareOregon
Cascade Comprehensive Care
Cigna Healthcare
Complementary Healthcare Plans
Conference of Local Health Officials
Department of Medical Assistance Programs/
Oregon Health Plan
Doctors of the Oregon Coast South
Douglas County Independent Practice Association
FamilyCare
GlaxoSmithKline
Health Net Health Plan of Oregon
Health Net Pharmaceutical Services
Infectious Diseases Society of Oregon
Kaiser Permanente Northwest
Linfield-Good Samaritan School of Nursing
MedImpact HealthCare Systems, Inc.
Moda Health
Multnomah County Health Department
Nature Cures Clinic
Nurse Practitioners of Oregon
Oregon Academy of Family Physicians
Oregon Association of Naturopathic Physicians
Oregon Board of Pharmacy
Oregon Coalition of Health Care Purchasers
Oregon Department of Education
Oregon Health & Science University
-Infectious Diseases
-Nursing
- Otolaryngology/Head & Neck Surgery
-Pediatric Infectious Diseases
-Physician Assistant Education

Oregon Health Authority, Acute and Communicable
Disease Prevention Program
Oregon Health Management Services
Oregon Medical Association
Oregon Nurses Association
Oregon Pediatric Society
Oregon Parent Teacher Association
Oregon Rural Practice-based
Research Network
Oregon School Nurses Association
Oregon Society of Physician Assistants
Oregon State Pharmacists Association
Oregon State University College of Pharmacy
PacifiCare of Oregon/UnitedHealthcare
PacificSource Medicare
Pacific University
-School of Pharmacy
-School of Physician Assistant Studies
Providence Health Plan
Reckitt-Benckiser
Regence BlueCross BlueShield of Oregon
Safeway
Samaritan Health Services
Trillium Medicaid
Tuality Health Alliance
WVP Health Authority
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Safe Use of Antibiotics
EDUCATIONAL MATERIALS ORDER FORM
Oregon Alliance Working for Antibiotic Resistance Education
Item

Indicate desired amount

*Due to a limited amount of materials, orders are based on availability

Brochures for Parents
(packets of 50)

____
____

Antibiotics Are Not Always the Answer (English)
¡Los Antibióticos No Sirve Para Todo! (For Parents)

Brochures for the General
Population

____
____
____

Warning: Unnecessary Antibiotics Can Be Harmful
Cold or Flu, Antibiotics Aren’t for You
¿Catarro o Gripe? ¡Los Antibióticos No Son para Usted! (Spanish)

Brochure for 55 and older

____
____
____
____

English
Chinese
Spanish
Vietnamese

(packets of 50)

____

Q & A Sheet: Fluid in the Middle Ear/Runny Nose (For Parents)

Poster

____

A Parent’s Care is Sometimes the Best Medicine

Children’s Activity Kit

____
____

English
Spanish

____

English

Drug Adherence Precription
Pad

____

Adherence Rx Pad (For Pharmacists)

Viral “Prescription” Pad

____

Viral Rx Pad

Child Care Advice Letter

____
____

English
Spanish

____

Antibiotic treatment magnet

(packets of 50)

How does antibiotic resistance
affect your health?
(packets of 50)

Question & Answer Sheet

Grades K-3
(packets of 50)

Germ Activity Kit
Grades 4-6
(packets of 50)

(pad of 50 sheets)

(pad of 20 sheets)

(pad of 50 sheets)

SHIP TO: (please print or type clearly)
Name
Street Address (no P.O. boxes)
City

State

Zip

Phone

Fax

E-mail

MAIL REQUEST

Mail form to:
Oregon AWARE
800 NE Oregon, Suite 772
Portland, OR 97232

FAX
REQUEST
- or -

Fax Number:
971-673-1100

GO ONLINE

- or -

Visit:
www.healthoregon.org/antibiotics
Go to AWARE Publications and use
the Online request form.

www.healthoregon.org/antibiotics • e-mail: oregon.aware@state.or.us
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HELP SPREAD THE WORD ABOUT
APPROPRIATE ANTIBIOTIC USE!
Brochures for Parents
¡Los Antibióticos No
Sirve Para Todo!
Clarifies the
role of
antibiotics in
treating upper
respiratory
infections and
suggests some homecare options for
common viral
illnesses.

Brochures for the General Population

Antibiotics Are Not
Always the Answer
Encourages the
appropriate use of
antibiotics and
answers parents’
questions about
common childhood
upper
respiratory
infections.

Brochure for Ages 55 and Older
How Does Antibiotic Resistance
Affect Your Health? The elderly
population is more at risk for
suffering from adverse effects when
using antibiotics. Encourages the
appropriate use of antibiotics, hand
washing and taking medications as
prescribed.

Children’s Activity Kit

Warning:
Unnecessary
Antibiotics
Can Be
Harmful
Explains how taking
unnecessary
antibiotics leads to
resistant bacteria.
Lists which types of
illnesses respond to
antibiotic treatment.

Cold or Flu? Antibiotics
Aren’t for You -and¡Los Antibióticos No Sirve
Para Todo!
Outlines the steps of effective
hand washing and gives
advice on proper
compliance when
taking antibiotic
prescriptions.
Available in English
and Spanish.

Question
& Answer
Sheet
A fact sheet that
answers questions
about the treatment of
ear infections and runny
noses.

Poster
Explains
that
antibiotics
don’t cure
everything.
Sometimes
a parent’s care is the
best medicine.

Adherence Rx Pad

An 8-page booklet of coloring sheets
and games that teaches children and
their parents about antibiotic
resistance. Suitable for grades K-3.
Available in English and Spanish.

Germs: Viruses & Bacteria Activity
Kit
An 18-page booklet of coloring
sheets and games that teaches
children and their parents about
antibiotic resistance. Suitable for
grades 4-6.

50 pre-formatted sheets promote adherence
to antibiotic therapy by citing ways that
consumers can use antibiotics correctly.

Viral Rx Pad
20 pre-formatted sheets “prescribe” home
treatments to relieve the symptoms of viral upper
respiratory infections.

Childcare Advice Letter Pad
50 pre-formatted letters to childcare providers
explain that your pediatric patient’s viral upper
respiratory infection does not require
antibiotics. Available in English and Spanish.

All materials are written at a seventh grade reading level. They may be viewed and
downloaded in PDF format at http://www.healthoregon.org/antibiotics.
For bulk orders, use the form on the other side.
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Oregon AWARE
Oregon Health Authority/Public Health Division
Acute and Communicable Disease Prevention
800 NE Oregon, Ste. 772, Portland OR 97232
Phone: 971-673-1111 Fax: 971-673-1100
www.healthoregon.org/antibiotics • oregon.aware@state.or.us

