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Patient Care staff, including:
◦ nurses
◦ respiratory therapists
Patients and families
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Radiologists
Residents

Introduction
References in parentheses ( ) Evidence strengths in [ ] (See last page for definitions)

Target Population
Inclusions: Intended primarily for use in
• children 60 days through 17 years of age
• with signs, symptoms, or other findings suggesting a
diagnosis of uncomplicated pneumonia
• acquired by exposure to organisms in the
community.
Exclusions: The guidelines do not address all
considerations needed to manage those with
• “toxic” appearance or requiring intensive care
• persistence of a neonatal cardiac or pulmonary
disorder
• recent hospitalization with exposure to nosocomial
flora
• likely aspiration of a foreign body or stomach
contents
• congenital, acquired, or drug induced
immunocompromise
• chronic conditions such as cystic fibrosis that
uniquely alter pathophysiology and care options.

Target Users
Include but are not limited to (in alphabetical order):
• Clinicians caring for inpatients
• Emergency Medicine physicians
• Infectious Diseases physicians
a
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management of Community Acquired Pneumonia in children
60 days to 17 years of age,
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2005.

This guideline revision presents new evidence
concerning:
a) etiology of community acquired pneumonia
(CAP);
b) a decline in the incidence of CAP due to S.
pneumoniae as a result of the use of a heptavalent
conjugated pneumococcal vaccine (PCV7,
Prevnar®);
c) refined clinical measures for identification of
children with pneumonia;
d) treatment of presumed bacterial pneumonia due to
the increased prevalence of strains of S.
pneumoniae which are either intermediately or
highly resistant to penicillin.
Community acquired pneumonia (CAP) is an acute
infection of the pulmonary parenchyma, acquired
outside of a hospital setting. The diagnosis usually
requires historical or physical evidence of an acute
infectious process with fever and signs or symptoms of
respiratory distress, or radiologic evidence of an acute
pulmonary infiltrate (Leventhal 1982 [C], Bartlett 1998 [S,E]).
The literature on this subject is marked by inconsistent
methodologies creating some uncertainties about the
best methods for evaluating and treating these children.
The areas of uncertainty offering challenges in the
management of CAP include:
• ability to make a clinical diagnosis,
• differentiation of viral versus bacterial infection,
• inability to determine the specific etiology of an
infection, and
• selection of appropriate antibiotic therapy.
The objectives of this guideline are to:
• improve the use and interpretation of clinical signs
and symptoms
• improve the appropriate use of diagnostic testing
• improve the use of appropriate antibiotic therapy
• improve the rate of hospitalized patients who meet
admission criteria.
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Etiology
Direct culture of infected lung tissue requires invasive
techniques. Because of this, published studies primarily
use laboratory tests that provide only indirect evidence
of pneumonia. These indirect techniques include
nasopharyngeal culture, blood culture, polymerase chain
reaction (PCR), and serology to establish the etiologies
of CAP in study cohorts. These methods often fail to
identify the etiology of infections and produce a degree
of uncertainty about the true prevalence of specific
organisms (Wubbel 1999 [A], Juven 2000 [C]).
Some consistent trends and conclusions can be derived
from the literature (Wubbel 1999 [A], Numazaki 2004 [C],
Heiskanen-Kosma 1998 [C], Vuori 1998 [C], Korppi 1993 [C],
Turner 1987 [C]).

•

•

•

•

Bacterial causes
• Streptococcus pneumoniae accounted for 13%
to 28% of CAP in children prior to the
introduction of a heptavalent conjugated
pneumococcal vaccine (PCV7, Prevnar®) in
2000 (Overturf 2000 [S]). PCV7 has reduced
overall invasive disease due to S. pneumoniae
(Whitney 2003 [D]). Though current prevalence
has not been studied, S. pneumoniae continues
to be the most commonly identified bacterial
cause of community acquired pneumonia in
children (Heiskanen-Kosma 2003 [C]).
Note: PCV7 is highly effective for covered
serotypes (Lucero 2005 [M], Klugman 2003 [A],
Black 2004 [C], Black 2001 [C], Whitney 2003 [D]).
• Group A Streptococcus, S. aureus, and H.
influenzae cause pneumonias much less
frequently (Korppi 1993 [C]).
Mycoplasma pneumoniae and Chlamydia
(Chlamydophila) pneumoniae are more common
in school-age children (Korppi 2004b [C]); these
organisms may be becoming increasingly prevalent
in preschool children (Esposito 2002 [C]), but it is
uncertain to what degree.
Viruses are identified most often in children < 5
years of age. Respiratory syncytial virus (RSV) is
the most common viral etiology in children < 3
years of age. In younger age groups, Adenovirus,
Parainfluenza virus, Influenza virus, and the
recently discovered Human metapneumovirus have
also been identified (Williams 2004 [C], Laundy 2003 [C],
Murphy 1981 [C]).
Mixed etiologies are reported in 30% to 50% of
children with CAP (Korppi 2004b [C], Heiskanen-Kosma
2003 [C], Juven 2000 [C]).
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Note: Studies have found evidence that the
etiology of a single case of CAP may be both S.
pneumoniae and a virus, or S. pneumoniae and
M. pneumoniae, or S. pneumoniae and C.
pneumoniae (Korppi 2004b [C], Heiskanen-Kosma
2003 [C], Juven 2000 [C]).

Guideline Recommendations

Assessment and Diagnosis
General
The objective of the initial clinical assessment is to
decide if the child’s history and physical examination
findings are suggestive of CAP.
Clinical Assessment
1. It is recommended that the initial history include:
• age of child (Juven 2000 [C])
• season of the year (Kim 1996 [C])
• microorganisms currently circulating in the
community (Cincinnati area information is posted
on CCHMC’s CenterLink webpage: “What’s
Bugging Us?”) (Local Expert Consensus [E])
• immunization status, especially vaccines for S.
pneumoniae and influenza virus if the child has an
indication for these vaccines (Lucero 2005 [M],
Harper 2005 [S]), and
• exposure to tuberculosis, including personal or
family travel in areas where tuberculosis is
prevalent (Local Expert Consensus [E]).
2. It is recommended that a physical examination be
initially performed for signs of respiratory illness
and for fever (Local Expert Consensus [E]).
Note 1: Respiratory rates are best determined
over a full 60-second period and inconsistencies
require repeated observations. Respiratory
patterns and rates in children are frequently
modified by periodic behavioral and
physiologic factors (Taylor 1995 [C], Singhi 1994 [C],
Morley 1990 [C], Zukin 1986 [C], Leventhal 1982 [C],
Berman 1991 [S,E]). See Table.

Note 2: Any single clinical finding is not useful
in determining if a child does or does not have
pneumonia; combinations of clinical findings
are more predictive (Margolis 1998 [M]). See
Appendix 1.
Note 3: The best individual examination
measures in children less than 5 years are:
• nasal flaring (age < 12 months)
• oxygen saturation less than 94%
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• tachypnea, and
• retractions
(Mahabee-Gittens 2005 [C], Redd 1994 [C], Harari 1991 [C]).

The best negative predictive value is obtained if
there is an absence of:
• tachypnea alone, or
• all other signs of respiratory illness
(Margolis 1998 [M]).
See Appendix 1.
Note 4: See Appendix 2 for standardized lung
sound nomenclature.
Table: World Health Organization Age-Specific
Criteria for Tachypnea *
Age

Approximate normal
respiratory rates
(breaths/min)

Tachypnea
threshold
(breaths/min)

2 to 12 months
1 to 5 years
> 5 years

25 to 40
50
20 to 30
40
15 to 25
20
*Tachypnea may not be present in a child with pronounced
retractions or other signs of increased work of breathing (World
Health Organization 1995 [E]).

3. It is recommended that the severity of pneumonia be
assessed based on overall clinical appearance and
behavior, including an assessment of the child's
degree of alertness and willingness to accept
feedings. Subcostal retractions and other evidence
of increased work of breathing increase the
likelihood of a more severe form of pneumonia
(World Health Organization 1995 [E]).
4. It is recommended that children be assessed with an
awareness that a small proportion of patients under
five years of age may present without signs of
respiratory illness (Bachur 1999 [D]). In acutely ill and
febrile children, pneumonia also may present as pain
referred to the abdomen or as fever without a source
(Ravichandran 1996 [D], Jona 1976 [D], Local Expert
Consensus [E]).

Radiologic Assessment
5. It is recommended, for children with clinical
evidence of pneumonia, that chest X-rays be
obtained when:
• clinical findings are ambiguous,
• a complication such as a pleural effusion is
suspected, or
• pneumonia is prolonged and unresponsive to
antimicrobials

Guideline 14

Note 1: In most studies of pneumonia, a
positive chest X-ray was necessary to qualify a
patient for study entry (Margolis 1998 [M], Redd
1994 [C]). This constraint makes it difficult to
assess the degree to which chest X-rays are
actually needed to diagnose pneumonia in a
clinical setting, since the likelihood ratio of a
reference standard cannot be measured.
Note 2: Chest X-rays have not consistently been
shown to alter management decisions, nor to
improve clinical outcomes (Swingler 1998 [A]).
Note 3: Chest X-rays have not been shown to
differentiate viral from other etiologies (Virkki
2002 [C], Korppi 1993 [C], Alario 1987 [C], Bettenay
1988 [D]).

Note 4: The perceived need for and ordering of
a chest X-ray is expected to be inversely and
appropriately related to the clinician’s
experience with the diagnosis and treatment of
CAP (Margolis 1998 [M], Local Expert Consensus [E]).
6. It is recommended that chest X-rays be considered
in children less than 5 years of age with high fevers
and high white blood cell (WBC) counts of
uncertain source (Bachur 1999 [D]).
Laboratory Assessment
7. It is recommended that a WBC count and
differential be considered only when adjunctive
information is necessary to help decide whether to
use antibiotics (Korppi 2004a [C], Toikka 2000 [C], Bachur
1999 [D]).

Note: The likelihood of a bacterial cause
generally increases as WBC counts increase
above 15,000/mm3, especially above
20,000/mm3 and when associated with fevers
higher than 39oC (102.2oF) (Shuttleworth 1971 [C],
Bachur 1999 [D]), but these relationships have not
been documented in all studies (Wubbel 1999 [A],
Ruuskanen 1999 [S,E]).
8. It is recommended that blood cultures not be
routinely obtained (Claesson 1989 [C], Hickey 1996 [D]).
Note 1: When pneumonia is diagnosed in an
outpatient setting, the likelihood of a positive
blood culture is less than 2.7% (Hickey 1996 [D]).
Note 2: Blood cultures may be helpful for
inpatients with more severe, resistant, or other
unusual forms of pneumonia. Their utility,
however, is limited when antibiotics are
administered prior to obtaining the specimen
(Kuppermann 1997 [C], Local Expert Consensus [E]).

(Swingler 1998 [A], Alario 1987 [C], Bachur 1999 [D]).
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9. It is recommended that C reactive protein (CRP),
erythrocyte sedimentation rate (ESR), and other
measures of acute phase reactants not be performed,
as these tests are not specific enough to be useful
(Korppi 2004a [C], Korppi 2003 [C], Virkki 2002 [C],
Heiskanen-Kosma 2000 [C], Toikka 2000 [C], Korppi 1997 [C],
Ruuskanen 1999 [S,E]).

10. It is recommended that cultures, rapid viral studies
or serologic testing for specific pathogens not be
routinely performed, because the results, especially
those that are not immediately available, usually do
not affect initial management decisions (Honda 2000
[D], Skerrett 1999 [S,E], Bartlett 1998 [S,E]).
11. It is recommended that PPD and other skin testing
be conducted in children with a history of exposure
to tuberculosis, including personal or family travel
in areas where tuberculosis is prevalent (Alves dos
Santos 2004 [D], Local Expert Consensus [E]).
12. It is recommended that sputum Gram stain and
culture on high quality specimens be considered
when managing children with more severe disease
(Skerrett 1999 [S,E], Local Expert Consensus [E]). See
Consult and Referrals section.
Note: A high quality sputum is usually defined
by the presence of less than 10 squamous
epithelial cells and greater than 25 WBCs per
low power field (Skerrett 1999 [S,E]).
13. It is recommended, that pleural cultures be
considered prior to starting antibiotics when
managing a child with an effusion (Skerrett 1999 [S,E],
Local Expert Consensus [E]). See Consult and Referrals
section.
14. It is recommended that when historical, physical,
radiologic, or laboratory findings are inconsistent,
additional studies be considered to evaluate for
alternative or coincident conditions, such as foreign
body aspiration or immunodeficiency (Local Expert
Consensus [E]).

Guideline 14

Medications – age 60 days to 5 years
15. It is recommended, for children 60 days to 5 years
of age, that high dose amoxicillin (80 to 90
mg/kg/day) be used for 7 to 10 days when a
bacterial cause for CAP is likely. This treatment
will cover S. pneumoniae, the most common
etiology for CAP for children in this age range
(Aurangzeb 2003 [A], Bartlett 1995 [S,E], Local Expert
Consensus [E]). See Appendix 3.

Note 1: The following resistance patterns have
been reported:
• 16.7% to 35% of S. pneumoniae isolates from
patients with community acquired respiratory
tract infections (all ages) in the U.S. are
resistant to penicillins (Gordon 2003 [C]).
• Twenty-six percent of S. pneumoniae isolates
from blood/CSF specimens cultured at
Cincinnati Children’s Hospital Medical
Center (CCHMC) in 2004 were resistant to
penicillin (Cincinnati Children's Hospital Medical
Center 2004 [O]).
• At least 15% of S. pneumoniae in the U.S. are
resistant to macrolides (Hyde 2001 [O]).
• An organism resistant to penicillin is often
resistant also to erythromycin. Erythromycin
resistance generally suggests resistance to all
macrolides (Doern 1996 [C], Campbell 1998 [S]).
Note 2: The effectiveness of high dose
amoxicillin has been demonstrated for acute
otitis media and is considered a reasonable
option when treating other infections (Piglansky
2003 [C], Jadavji 1997 [S,E], Local Expert Consensus
[E]). Resistance of S. pneumoniae to penicillin

(including amoxicillin) is mediated through
alterations in the penicillin-binding proteins.
Using high doses of amoxicillin saturates the
penicillin-binding proteins, and is therefore
considered a reasonable antibiotic option
(Pallares 1995 [C]).
Note 3: For children with allergies to penicillin,
a macrolide or cephalosporin may be considered

Management

(Dudas 2000 [C], Klein 1997 [S,E], Local Expert
Consensus [E]). See Consult and Referrals section

General
There is substantial overlap in the clinical presentation
of pneumonias caused by different etiologies, making
prediction of etiology based on clinical presentation and
radiologic and laboratory assessment very difficult.
Choice of antibiotic in the treatment of CAP is generally
based on age of patient and severity of illness.

if other antibiotics are being considered.
Note 4: Because M. pneumoniae or C.
pneumoniae are a less common cause of CAP in
children under age 5 years, macrolides are not
considered first line therapy (Esposito 2002 [C]). A
macrolide could be added to amoxicillin therapy
at the 24 to 48 hour follow up if M. pneumoniae
or C. pneumoniae is then suspected. This

Copyright © 2000, 2005 Cincinnati Children's Hospital Medical Center; all rights reserved.
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practice will avoid overuse of macrolides in this
age group while adequately protecting the
young child from resistant S. pneumoniae
(Wubbel 1999 [A], Harris 1998 [A], Local Expert
Consensus [E]).

Note 5: For an infant or child unable to tolerate
liquids, a single initial dose of ceftriaxone may
be considered prior to starting oral antibiotics
(Baskin 1992 [C], Chumpa 1999 [D], Local Expert
Consensus [E]).

Medications – age 5 years and older
16. It is recommended, for children age 5 years and
older, that a macrolide be used to treat CAP. This
treatment will cover M. pneumoniae and C.
pneumoniae, the most common etiologies of CAP
for children in this age group. A macrolide may
also cover S. pneumoniae, the most common
bacterial cause of CAP in all age groups. Treatment
duration is 7 to 10 days, although a five-day course
of azithromycin may be used (Wubbel 1999 [A], Harris
1998 [A], Klein 1997 [S,E]). See Appendix 3.
Note 1: The following resistance patterns have
been reported:
• At least 15% of S. pneumoniae in the U.S. are
resistant to macrolides (Hyde 2001 [O]).
• 16.7% to 35% of S. pneumoniae isolates from
patients with community acquired respiratory
tract infections (all ages) in the U.S. are
resistant to penicillins (Gordon 2003 [C]).
• Twenty-six percent of S. pneumoniae isolates
from blood/CSF specimens cultured at
Cincinnati Children’s Hospital Medical
Center (CCHMC) in 2004 were resistant to
penicillin (Cincinnati Children's Hospital Medical
Center 2004 [O]).
• An organism resistant to penicillin is often
resistant also to erythromycin. Erythromycin
resistance generally suggests resistance to all
macrolides (Doern 1996 [C], Campbell 1998 [S]).
• For high dose amoxicillin discussion see the
recommendation for the younger age group.
Note 2: There is no evidence that any macrolide
is more efficacious than another for treating M.
pneumoniae or C. pneumoniae (Wubbel 1999 [A],
Harris 1998 [A], Block 1995 [A], Klein 1997 [S,E]).
Medications – more severe disease
17. It is recommended, in a child with a more severe
case of CAP (see recommendation #3), that the
combination of both a macrolide and a β-lactam
agent, (such as high dose amoxicillin or ceftriaxone)
be considered. This will provide better coverage for
resistant organisms and mixed infections (Korppi

Guideline 14

2004b [C], Heiskanen-Kosma 2003 [C], Juven 2000 [C], Local
Expert Consensus [E]).

Note: Mixed etiologies are reported in 30% to
50% of children with CAP (Korppi 2004b [C],
Heiskanen-Kosma 2003 [C], Juven 2000 [C]).
Other Therapies
18. It is recommended that therapies directed toward
airway clearance, such as postural drainage and
chest physiotherapy (CPT), not be used for the
patient with uncomplicated pneumonia (Hardy 1994
[S,E], Local Expert Consensus [E]).
Admission Criteria
19. It is recommended that hospital admission be
especially considered for infants and children who:
• have oxygen saturation consistently less than 91%
• are severely dehydrated
• are moderately dehydrated and unable to hydrate
themselves orally after IV hydration
• are in moderate or severe respiratory distress
• have failed outpatient antibiotic treatment, or
• the clinician or family have identified that it is
unsafe to send home
(Local Expert Consensus [E]).
Follow up
20. It is recommended that practitioners follow up
within 24 to 48 hours all patients diagnosed with
CAP, including those not initially started on
antibiotics (Local Expert Consensus [E]).
Note: Evaluation of the child not following the
expected clinical course may include
consideration of:
• alternative diagnosis (Alves dos Santos 2004 [D]);
• ineffective antibiotic treatment because of
lack of antibiotic coverage for the actual
etiology;
• ineffective antibiotic treatment because of
organisms resistant to either penicillins or
macrolides (Hyde 2001 [O]);
• complication(s); or
• viral etiology
(Local Expert Consensus [E]).

Consults and Referrals
21. It is recommended that consultation with a specialist
in pediatric infectious diseases be considered when
allergies, comorbid conditions, or prior antibiotic
non-responsiveness confound the choice of therapy
for a specific patient (Local Expert Consensus [E]).
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22. It is recommended that consultation with a specialist
in pediatric pulmonary diseases is appropriate when
uncertain about the management of an effusion
(Byington 2002 [D], Hardie 1996 [D]).

Prevention and Education
23. It is recommended that immunizations which
prevent CAP be kept up-to-date, including:
• heptavalent conjugated pneumococcal vaccine
(PCV7, Prevnar®), (AAP 2003 [O]); and
• annual influenza vaccine for
◦ all children 6 to 23 months of age, and
◦ children aged > 6 months with certain risk
factors (including but not limited to asthma,
cardiac disease, sickle cell disease, HIV and
diabetes)
(Harper 2005 [S]).

Guideline 14

Future Research Agenda
Clinical questions related to guideline recommendations
and of potential interest to CCHMC investigators:
1. In what age group are C. pneumoniae and M.
pneumoniae most likely to be found?
2. What is the evolving antibiotic resistance to CAP
pathogens?
3. What is the ideal duration of antibiotic therapy (7 to
10 days versus less than 7 days) for the treatment of
CAP?
4. What is the ideal dosing and frequency protocol for
a short duration (1-, 3- or 5-day) course of
azithromycin in the treatment of CAP?

24. It is recommended that measures to prevent
pneumonia infections be discussed with families,
including:
• handwashing, especially when exposed to
individuals with respiratory infections (Morton 2004
[A], Roberts 2000 [A]);
• breastfeeding (Levine 1999 [C]);
• limiting exposure to other children (Levine 1999 [C]);
Note: Spread of respiratory infections in
daycare settings may be reduced by verifying
the facility’s handwashing policies and actual
handwashing practices, selecting a setting with
fewer children, and/or delaying entry into
daycare (Roberts 2000 [A], Local Expert Consensus
[E]).
• reducing exposure to smoke (Almirall 1999 [D]).
Health Topic on CCHMC’s website b :
• Pneumonia, Community Acquired

b

CCHMC Health Topic website:
www.cincinnatichildrens.org/health/info
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Algorithm for medical management of children 60 days through 17 years of age with
Community Acquired Pneumonia
Start
Exclusion Criteria
• toxic
• ICU care
• neonatal cardiac or pulmonary disorder
• possible nosocomial source
• likely aspiration
• immunocompromised
• chronic condition that uniquely alters
pathophysiology and care options

Manage as
appropriate
to findings.

PPD if history
of exposure

NO

Initial clinical
findings suggestive
of CAP

Guideline
eligible?
YES

• 2 to 12 months old: RR > 50
• 1 to 5 years old: RR > 40
• > 5 years old: RR > 20

Assess clinical signs and symptoms:
• RR for age above threshold
• fever > 38 ° C
• O2 saturation
• nasal flaring
• abnormal breath sounds
• increased work of breathing

OPTIONS

Pneumonia not
suspected:

• Ambiguous clinical

Uncomplicated
bacterial source
suspected:

• Complication

findings

suspected
or

or

• prolonged course

• age < 5 yrs with high

unresponsive to
antibiotics

fever of uncertain source

consider:
• WBC w/ diff
WBC of >15,000/mm3 indicates
increased risk for a bacterial cause
• Chest X-ray
Antibiotic therapy 7-10 days:
• age < 5 yrs high dose
amoxicillin to cover for S.
pneumoniae.
• age > 5 yrs macrolide (5 d. if
azithromycin) to cover for
M., C., or S. pneumoniae
• see text, and Appendix 3 for
alternative antibiotics

Suspect
uncomplicated
bacterial CAP?

YES

NO

NO

Observe
without antibiotic
treatment.

Suspect CAP
with
complications?

YES

If findings are
inconsistent, reexamine
patient and reevaluate
as appropriate.

Follow up as appropriate to
clinical course.
Adjust antibiotic if necessary.

Copyright © 2000, 2005 Cincinnati Children's Hospital Medical Center; all rights reserved.
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Likelihood Ratios (LR)

A. Definition
When a health care provider evaluates a patient, he/she
determines their own “best guess” for how likely a
disease is present (or not present) at that time.
This “best guess” is dependent on:
• the disease prevalence in the community,
• the patient’s underlying medical status and current
presentation, and
• the health care provider’s experience and knowledge
of the literature.
This best guess is actually the pre-test probability.
What health care providers are looking for is a test
which will increase (or decrease) the likelihood of
disease in that patient, thus allowing them to decide to
treat, not treat, or pursue further diagnostic work up.
This change in “best guess” after diagnostic testing
results in the post-test probability of disease.
Finding the post-test probability is done easily with
likelihood ratios (see next page) and a nomogram (see
figure).
What the likelihood ratio nomogram actually does is
change pre-test probability to pre-test odds, multiply
by the LR to get post-test odds, then change posttest odds back to post-test probability…all without
having to manually perform complex calculations.
Fortunately, likelihood ratios (LRs) are determined by
inherent properties of the diagnostic test, not the
prevalence of disease in the population. By knowing the
likelihood ratio(s) for any or all given tests, health care
providers can determine which test is most informative
and appropriate to use.

Figure: Likelihood Ratio Nomogram

B. Rule of thumb:
An LR value
• greater than 10 is very helpful in increasing diagnostic certainty
the presence of clinical sign is 10 times more likely to be present in a child with CAP than in a child without CAP
• of 1 is not helpful
the presence of clinical sign is just as likely to be present in child with CAP as in a child without CAP
• less than 0.2 is very helpful in ruling out the condition
the presence of clinical sign is one-fifth as likely to be present in a child with CAP as in a child without CAP
For more information on LRs see: http://www.cebm.utoronto.ca/glossary/lrs.htm#top
See likelihood ratios for common signs and symptoms for use in diagnosing community acquired pneumonia next page.
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Likelihood Ratios (LR), continued

C. Likelihood ratios (LRs) for common signs and symptoms
for use in diagnosing community acquired pneumonia
Sign/Symptom

Age range

Flaring
2 to 59 mo
Retractions
2 to 59 mo
Grunting
2 to 59 mo
Crackles (rales)
2 to 59 mo
RR > 40
2 to 59 mo
RR > 50
2 to 59 mo
RR > 60
2 to 59 mo
RR > 70
2 to 59 mo
O2 sat < 96%
2 to 59 mo
O2 sat < 95%
2 to 59 mo
O2 sat < 94%
2 to 59 mo
O2 sat < 93%
2 to 59 mo
Flaring
2 to 12 mo
RR > 50 and
13 to 59 mo
O2 sat < 96%
RR > 50 and
2 to 12 mo
O2 sat < 96%
RR > 50 and
O2 sat < 96% and 2 to 12 mo
flaring

LR (+) with
95%CIs c
2.94 (1.57, 5.52)
1.07 (0.68, 1.68)
0.56 (0.08, 4.07)
1.51 (0.81, 2.83)
1.36 (1.14, 1.63)
1.74 (1.25, 2.41)
2.60 (1.58, 4.27)
2.12 (0.64, 7.04)
2.78 (2.09, 3.70)
3.54 (2.29, 5.45)
3.65 (1.98, 6.71)
2.95 (1.15, 7.54)
5.22 (2.23, 12.21)
6.1 (2.7, 13.6)
4.3 (2.6, 7.2)
11.0 (2.4, 49.8)

LR (-) with
95%CIs c
0.84 (0.71, 0.99)
0.97 (0.79, 1.20)
1.02 (0.97, 1.07)
0.92 (0.79, 1.07)
0.52 (0.30, 0.91)
0.70 (0.52, 0.95)
0.78 (0.63, 0.95)
0.96 (0.89, 1.05)
0.48 (0.33, 0.71)
0.66 (0.51, 0.85)
0.80 (0.67, 0.96)
0.92 (0.82, 1.03)
0.71 (0.50, 1.02)
Unable to calculate
from data
Unable to calculate
from data
Unable to calculate
from data

(Mahabee-Gittens 2005 [C])

Sign/Symptom

Age range

LR (+) with
95%CIs c

LR (-) with
95%CIs c

Flaring

3 to 59 mo

2.96 (1.66, 5.27)

0.74 (0.58, 0.93)

Retractions

3 to 59 mo

2.33 (1.45, 3.73)

0.70 (0.53, 0.93)

(Redd 1994 [C])

LR (+) with
95%CIs c

LR (-) with
95%CIs c

Sign/Symptom

Age range

Flaring

2 to 71 mo

3.74 (1.64, 8.53)

0.82 (0.70, 0.95)

Retractions

2 to 71 mo

2.59 (1.42,4.70)

0.78 (0.64,0.94)

RR > 50

2 to 71 mo

2.12 (1.51, 2.97)

0.53 (0.37,0.76)

Temp > 38° C

2 to 71 mo

1.16 (0.70, 1.92)

0.95 (0.77, 1.16)

(Harari 1991 [C])

mo = months; RR = respiratory rate; O2 sat = oxygen saturation; Temp = temperature

c

95%CI: 95% Confidence Interval expresses the uncertainty (precision) of a measured value; it is the range of values within which we
can be 95% sure that the true value lies. A study with a larger sample size will generate more precise measurements, resulting in a
narrower confidence interval.
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Appendix 2: Standardized Lung Sound Nomenclature
Description
Term
Discontinuous
Fine (high pitched, low amplitude, short duration)
Fine crackles
Coarse (low pitched, high amplitude, long duration)
Continuous
High pitched
Low pitched

Coarse crackles
Wheezes
Rhonchus

(Mikami 1987 [E])

Appendix 3: Antibiotics for the Outpatient Treatment of Community Acquired Pneumonia
Antibiotic

Dose, Frequency &
Max Daily Dose

Oral Dosage Forms

Relative
Cost

Comments

First Line Therapy

Amoxicillin

80 to 90 mg / kg / day
Max daily dose 2 gm
taken as:
40 to 45 mg / kg BID
or
25 to 30 mg / kg TID
day 1 = 10 mg / kg
Max dose: 500mg

Azithromycin
(Zithromax®)

day 2 to 5 = 5 mg / kg
Max dose: 250mg

Suspension (per 5mL):
125, 200, 250 or 400mg
250 or 500 mg
capsules

Low

• 1st line for patients 60 days to 5 years of age
• High dose for resistant S. pneumoniae
• 400mg/5ml formulation not covered by Ohio Medicaid
(Oct, 2005)

Suspension (per 5mL):
100 or 200 mg
250 mg capsules

High

•
•
•
•
•

taken: once a day

1st line for patients age 5 years and older
S. pneumoniae (15% resistant)
Chlamydia (Chlamydophila) pneumoniae
Mycoplasma pneumoniae
Not covered by Kentucky Medicaid (Oct, 2005)

Second Line Therapy
Cephalosporins
Cefprozil
(Cefzil®)

30 mg / kg / day
Max daily dose: 1 gm
taken as:
15 mg / kg BID

Suspension (per 5mL):
125 or 250mg

High

• S. pneumoniae

Ceftriaxone
(Rocephin®)

50 mg / kg / day (IM)
Max daily dose: 1 gm
taken: once a day

N/A

High

• Intramuscular
• Often used as treatment on day 1 and followed with

Cefuroxime
(Ceftin®)

30 mg / kg / day
Max daily dose: 1 gm
taken as:
15 mg / kg BID

Suspension (per 5 ml):
125 or 250 mg
125, 250, and 500 mg
tablets

oral therapy
High

• S. pneumoniae
• Unpleasant taste (Steele 1997 [O])

High

•
•
•
•
•

Macrolide
Clarithromycin
(Biaxin®)

15 mg / kg / day
Max daily dose: 1gm
taken as:
7.5 mg / kg BID

Suspension (per 5 ml):
125 or 250 mg
250 and 500 mg tablets

S. pneumoniae
Chlamydia (Chlamydophila) pneumoniae
Mycoplasma pneumoniae
Not covered by Ohio Medicaid (Oct, 2005)
Unpleasant taste (Steele 1997 [O])

CCHMC Formulary
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The process by which this guideline was developed is documented in
the Guideline Development Process Manual; a Team Binder
maintains minutes and other relevant development materials. The
recommendations contained in this guideline were formulated by an
interdisciplinary working group which performed systematic and
critical literature reviews, using the grading scale that follows, and
examined current local clinical practices.

M
A
B
C
D
O

CCHMC Evidence Grading Scale
Meta-analysis or
S
Review Article
Systematic Review
Expert opinion or
Randomized controlled
E
consensus
trial: large sample
Basic Laboratory
Randomized controlled
F
Research
trial: small sample
Prospective trial or large
L
Legal requirement
case series
Retrospective analysis
Q
Decision analysis
Other evidence
X
No evidence

To select evidence for critical appraisal by the group, the Medline,
EmBase and the Cochrane databases were searched for dates of
January, 2000 through August, 2005, to generate an unrefined,
“combined evidence” database using a search strategy focused on
answering clinical questions relevant to community acquired
pneumonia and employing a combination of Boolean searching on
human-indexed thesaurus terms (MeSH headings using an OVID
Medline interface) and “natural language” searching on words in the
title, abstract, and indexing terms. The citations were reduced by:
eliminating duplicates, review articles, non-English articles, and adult
articles. The resulting abstracts were reviewed by a methodologist to
eliminate low quality and irrelevant citations. During the course of
the guideline development, additional clinical questions were
generated and subjected to the search process, and some relevant
review articles were identified. December, 1999 was the last date for
which literature was reviewed for the previous version of this
guideline. The details of previous review strategies are not
documented. However, all original citations were reviewed for
appropriateness to this revision.
A search using the above criteria was conducted for dates of
September, 2005 through June, 2006. Three relevant articles were
selected as potential future citations for the guideline. However, none
of these references were determined to require changes to the 2005
version of the recommendations.
Appropriate companion documents have been developed to assist in
the effective dissemination and implementation of the guideline.
Experience with implementation of the original publication of this
guideline has provided learnings which have been incorporated into
this revision. The outcome measure monitored as of the revision
publication date is: percent of guideline-eligible CAP patients
receiving antibiotics in the Emergency Department who receive an
etiology-appropriate antibiotic (age-dependent).
Once the guideline has been in place for three years, the development
team reconvenes to explore the continued validity of the guideline.
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This phase can be initiated at any point that evidence indicates a
critical change is needed.
Recommendations have been formulated by a consensus process
directed by best evidence, patient and family preference and clinical
expertise. During formulation of these guidelines, the team members
have remained cognizant of controversies and disagreements over the
management of these patients. They have tried to resolve
controversial issues by consensus where possible and, when not
possible, to offer optional approaches to care in the form of
information that includes best supporting evidence of efficacy for
alternative choices.
The guidelines have been reviewed and approved by clinical experts
not involved in the development process, senior management, Risk
Management & Corporate Compliance, other appropriate hospital
committees, and other individuals as appropriate to their intended
purposes.
The guideline was developed without external funding. All Team
Members and Clinical Effectiveness support staff listed have declared
whether they have any conflict of interest and none were identified.
Copies of this Evidence-Based Care Guideline (EBCG) and its
companion documents are available online and may be distributed by
any organization for the global purpose of improving child health
outcomes. Website address:
http://www.cincinnatichildrens.org/svc/alpha/h/health-policy/evbased/default.htm . Examples of approved uses of the EBCG include
the following:
• copies may be provided to anyone involved in the organization’s
process for developing and implementing evidence-based care
guidelines;
• hyperlinks to the CCHMC website may be placed on the
organization’s website;
• the EBCG may be adopted or adapted for use within the
organization, provided that CCHMC receives appropriate
attribution on all written or electronic documents; and
• copies may be provided to patients and the clinicians who manage
their care.
Notification of CCHMC at HPCEInfo@cchmc.org for any EBCG, or
its companion documents, adopted, adapted, implemented or
hyperlinked by the organization is appreciated.
NOTE: These recommendations result from review of literature and
practices current at the time of their formulations. This protocol does
not preclude using care modalities proven efficacious in studies
published subsequent to the current revision of this document. This
document is not intended to impose standards of care preventing
selective variances from the guidelines to meet the specific and unique
requirements of individual patients. Adherence to this pathway is
voluntary. The physician in light of the individual circumstances
presented by the patient must make the ultimate judgment regarding
the priority of any specific procedure.
For more information about these guidelines, their supporting evidences
and the guideline development process, contact the Health Policy &
Clinical Effectiveness office at: 513-636-2501 or HPCEInfo@cchmc.org .
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