
 T
he term “community-acquired pneu-
monia” (CAP) refers to a pneumonia 
in a previously healthy person who 
acquired the infection outside a hos-

pital. CAP is one of the most common serious 
infections in children, with an incidence of 
34 to 40 cases per 1,000 children in Europe 
and North America.1-3 Although death from 
CAP is rare in industrialized countries, lower 
respiratory tract infection is one of the leading 
causes of childhood mortality in developing 
countries.4,5

Etiology
Determining the cause of pneumonia in a 
child is often difficult, but the patient’s age 
can help narrow the list of likely etiologies. 
Table 16-9 lists common and less common 
causes of CAP by age group.

Group B streptococcus and gram-nega-
tive enteric bacteria are the most common 
pathogens in neonates (i.e., birth to 20 days) 
and are obtained via vertical transmission 

from the mother during birth. Anaerobic 
organisms may be acquired from chorioam-
nionitis. Pneumonia in infants aged three 
weeks to three months is most often bacte-
rial; Streptococcus pneumoniae is the most 
common pathogen. 

In infants older than four months and 
in preschool-aged children, viruses are the 
most frequent cause of CAP; respiratory 
syncytial virus (RSV) is the most common. 
Viral pneumonia occurs more often in the 
fall and winter than in the spring and sum-
mer. Bacterial infections can occur at any 
time of the year in preschool- and school-
aged children and in adolescents.

S. pneumoniae is the most common bacte-
rial cause of CAP after the neonatal period. 
Less common bacterial etiologies include Hae-
mophilus influenzae type B, Moraxella catarrh-
alis, and Staphylococcus aureus. Mycoplasma 
pneumoniae and Chlamydia pneumoniae 
frequently are associated with CAP in pre-
school-aged children and are common causes 

See page 801 for 
definitions of strength-of-
recommendation labels.

Community-acquired pneumonia is one of the most common serious infections in children, 
with an annual incidence of 34 to 40 cases per 1,000 children in Europe and North America. 
When diagnosing community-acquired pneumonia, physicians should rely mainly on the 
patient’s history and physical examination, supplemented by judicious use of chest radio-
graphs and laboratory tests as needed. The child’s age is important in making the diagnosis. 
Pneumonia in neonates younger than three weeks of age most often is caused by an infec-
tion obtained from the mother at birth. Streptococcus pneumoniae and viruses are the most 
common causes in infants three weeks to three months of age. Viruses are the most frequent 
cause of pneumonia in preschool-aged children; Streptococcus pneumoniae is the most com-
mon bacterial pathogen. Mycoplasma pneumoniae and Chlamydia pneumoniae often are the 
etiologic agents in children older than five years and in adolescents. In very young children 
who appear toxic, hospitalization and intravenous antibiotics are needed. The symptoms 
in outpatients who present with community-acquired pneumonia can help determine the 
treatment. Knowing the age-specific causes of bacterial pneumonia will help guide antibiotic 
therapy. Childhood immunization has helped decrease the incidence of invasive Haemophilus 
influenzae type B infection, and the newly introduced heptavalent pneumococcal vaccine may 
do the same for Streptococcus pneumoniae infections. (Am Fam Physician 2004;70:899-908. 
Copyright© 2004 American Academy of Family Physicians.)

Community-Acquired Pneumonia  
in Infants and Children
MICHAEL OSTAPCHUK, M.D., DONNA M. ROBERTS, M.D., and RICHARD HADDY, M.D. 
University of Louisville School of Medicine, Louisville, Kentucky

Downloaded from the American Family Physician Web site at www.aafp.org/afp. Copyright© 2004 American Academy of Family Physicians. For the private, noncommercial 
use of one individual user of the Web site. All other rights reserved. Contact copyrights@aafp.org for copyright questions and/or permission requests.

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 

manu
Texte surligné 



900 American Family Physician www.aafp.org/afp Volume 70, Number 5 � September 1, 2004 

of CAP in older children and adolescents.10,11 Pertussis 
should be considered in all children with CAP, especially 
if immunizations are not current. Mycobacterium tubercu-
losis also may cause CAP in children at risk for exposure. 
Coinfection with two or more microbial agents is more 
common than previously thought, with a rate of up to  
41 percent in hospitalized patients.6

Clinical Evaluation
The strongest predictors of pneumonia in children are 
fever, cyanosis, and more than one of the following signs 
of respiratory distress: tachypnea, cough, nasal flaring, 
retractions, rales, and decreased breath sounds.5,12,13

Pneumonia should be suspected if tachypnea occurs 
in a patient younger than two years with a temperature 

TABLE 1

Causes of Community-Acquired Pneumonia by Age Group

Age Common causes Less common causes

Birth to 20 days Bacteria
Escherichia coli
Group B streptococci
Listeria monocytogenes

Bacteria
Anaerobic organisms
Group D streptococci
Haemophilus influenzae
Streptococcus pneumoniae
Ureaplasma urealyticum

Viruses
Cytomegalovirus
Herpes simplex virus

3 weeks to 3 months Bacteria
Chlamydia trachomatis
S. pneumoniae

Viruses
Adenovirus
Influenza virus
Parainfluenza virus 1, 2, and 3
Respiratory syncytial virus

Bacteria
Bordetella pertussis
H. influenzae type B and nontypeable
Moraxella catarrhalis
Staphylococcus aureus
U. urealyticum

Virus
Cytomegalovirus 

4 months to 5 years Bacteria
Chlamydia pneumoniae
Mycoplasma pneumoniae
S. pneumoniae

Viruses
Adenovirus
Influenza virus
Parainfluenza virus
Rhinovirus
Respiratory syncytial virus

Bacteria
H. influenzae type B
M. catarrhalis
Mycobacterium tuberculosis
Neisseria meningitis
S. aureus

Virus
Varicella-zoster virus

5 years to adolescence Bacteria
C. pneumoniae
M. pneumoniae
S. pneumoniae

Bacteria
H. influenzae
Legionella species
M. tuberculosis
S. aureus

Viruses
Adenovirus
Epstein-Barr virus
Influenza virus
Parainfluenza virus
Rhinovirus
Respiratory syncytial virus
Varicella-zoster virus

Information from references 6-9.
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higher than 38°C (100.4°F). Measurement of tachy-
pnea requires a full one-minute count while the child 
is quiet. The World Health Organization’s age-specific 
criteria for tachypnea are the most widely used: a 
respiratory rate of more than 50 breaths per minute in 
infants two to 12 months of age; more than 40 breaths 
per minute in children one to five years of age; and 
more than 30 breaths per minute in children older than 
five years.14

Children without fever or symptoms of respiratory 
distress are unlikely to have pneumonia.1,15

Key points of the clinical assessment are given in Table 
2.9 The patient history, taken at the time of diagnosis, 
should include the child’s age, immunization status, 

hospitalizations, day care attendance, and recent expo-
sures, travel, and antibiotic use.

The physician should review the child’s history to 
identify any underlying cardiac or pulmonary diseases, 
immune deficiencies, or neuromuscular disorders. 
Inquires should be made about possible foreign object 
aspiration or ingestion of toxic substances. Findings not 
related to the respiratory tract, such as lethargy, poor 
feeding, vomiting, diarrhea, abdominal pain, irritability, 
and signs of dehydration, also should be noted.

The physical examination begins with an overall 
assessment of the child’s well-being and identifica-
tion of obvious signs of hypoxia and dehydration. The 
child (especially a younger child) is checked for “toxic 

TABLE 2

Clinical Assessment of Community-Acquired Pneumonia in Children

Clinical clue Suggested diagnosis or interpretation

History

Day care attendance Viral infection

Exposure to infectious diseases Viral or Mycoplasma infection, tuberculosis

Hospitalization Nosocomial infection

Missing immunizations Pneumococcal or Haemophilus influenzae infection, pertussis

Antibiotic therapy within previous month Infection with resistant bacterial strain

Recent travel Fungal infection, influenza, severe acute respiratory syndrome

Physical examination

Elevated temperature
Respiratory signs

Grunting
Nasal flaring
Rales
Retractions
Tachypnea
Use of accessory muscles for breathing
Wheezing

Pneumonia is unlikely without fever and more than one respiratory sign.
In patients with respiratory signs and no fever, consider reactive airway 

disease, aspiration of foreign body, chemical ingestion, or an underlying 
cardiac or pulmonary disorder.

Laboratory studies*

Complete blood count Not helpful in distinguishing etiology

Erythrocyte sedimentation rate Not helpful in distinguishing etiology

C-reactive protein level Not helpful in distinguishing etiology

Gram stain and culture Helpful if specimen is adequate

Polymerase chain reaction Helpful with Mycoplasma and Chlamydia infections

Rapid viral antigen testing Useful if available

Serologies Not helpful in acute settings

Imaging

Chest radiograph* Not helpful in distinguishing etiology

*—Not routinely recommended.

Information from reference 9.
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appearance,” tachypnea, elevated temperature, retrac-
tions, grunting, and use of accessory muscles. The upper 
respiratory tract should be examined for evidence of oti-
tis media, rhinorrhea, nasal polyposis, and pharyngitis. 
Physical signs such as heart murmurs or nail clubbing 
may suggest underlying cardiac or pulmonary disease.

Older children and adolescents are more likely to have 
findings such as rales, dullness to percussion, bronchial 
breath sounds, tactile fremitus, and a pleural rub.7 Care-
ful auscultation with an appropriate-sized stethoscope 
may reveal localized rales and wheezing in younger chil-
dren. Children with dehydration may have no abnormal 
auscultatory findings.

Diagnostic Testing
In most children with CAP, identification of the caus-
ative organism is not critical.16 Patients with severe 
symptoms, those who are hospitalized, and those who 
have a complicated clinical course should undergo 
diagnostic testing to determine the etiology. The cause 
also should be determined if there appears to be a com-
munity outbreak.

Older children and adolescents may be able to produce 
sputum for Gram stain and culture. Adequate speci-
mens contain more than 25 leukocytes and fewer than 
25 squamous epithelial cells per low-power field.7

Rapid antigen tests are available for RSV, parain-
fluenza 1, 2, and 3, influenza A and B, and adenovi-
rus. These assays, which are performed on specimens 
collected from the nasopharynx, can help determine 
the etiology of viral pneumonia.1,15,17 Nasopharyngeal 
specimens for bacterial culture or antigen assays are 
less useful, because bacteria commonly colonize on 
the nasopharynx.1,15,17 Antigen and antibody assays for 
pneumococcal infection are not sensitive enough to be 
helpful in diagnosing S. pneumoniae infection. In the 
future, detection of pneumococcal immune complexes 
may offer a rapid etiologic diagnosis in children older 
than two years.18

Serologic testing for IgM or an increase in IgG titers 
may be performed for Mycoplasma and Chlamydia spe-
cies. However, serologic tests often provide only a retro-
spective diagnosis and are more useful in establishing 
the causative agent during an outbreak than in treating 
individual children.19 Cultures for Mycoplasma and 
Chlamydia are not routinely recommended. Polymerase 
chain reaction testing is not readily accessible, and posi-
tive results do not necessarily imply causality.16

The complete blood count with differential, C-reac-
tive protein level, and erythrocyte sedimentation rate 
do not differentiate bacterial from viral infection and 

should not be measured routinely.1,20 After the neonatal 
period, the incidence of bacteremia in children is so low 
that collection of blood for cultures can be individual-
ized to patients who appear more ill.6

Chest radiographs do not differentiate causative 
agents of CAP as well as was previously thought.1,21 
Lobar consolidation classically has been associated with 
pneumococcal infections, and interstitial infiltrates 
have been associated with viral infections. However, 
both lobar consolidation and interstitial infiltrates have 
been identified in all types of infections—viral alone, 
bacterial alone, and viral-bacterial.22 Chest radiographs 
should not be obtained routinely in children with mild, 
uncomplicated lower respiratory tract infection.1,13 Indi-
cations for chest radiographs include ambiguous clini-
cal findings, prolonged pneumonia, pneumonia that is 
unresponsive to antibiotic therapy, and the possibility of 
complications such as pleural effusions.13

Oxygen saturation should be assessed by pulse oxim-
etry in children with respiratory distress, significant 
tachypnea, or pallor.15

Treatment
Treatment decisions are based on the child’s age and 
clinical and epidemiologic factors.1,8 Antibiotic therapy 
should be initiated promptly in children who are thought 
to have bacterial CAP. Because definitive information 
about the causative organism is usually unknown, the 
choice of antibiotic is empiric.16 Table 3 lists the recom-
mended outpatient and inpatient antibiotic therapies for 
different age groups, based on evidence-based guidelines 
from the University of Cincinnati Children’s Hospital, 
the Alberta Medical Association, and the British Thoracic 
Society.1,8,13,15,23

INPATIENTS

Table 4 lists factors to consider in deciding whether 
inpatient management is necessary.1,15 Hospitalization 
is required for all infants from birth to 20 days of age, 
infants three weeks to three months of age with fever, 
and all children who appear toxic. Hospital admission 
criteria for children four months to five years of age 
include hypoxemia or a respiratory rate of more than 
70 breaths per minute. Other indicators for admis-
sion include difficulty breathing, intermittent apnea, 
grunting, poor feeding, and inadequate observation 
or supervision by family.1 Admission criteria for older 
children include hypoxemia, cyanosis, a respiratory 
rate of more than 50 breaths per minute, difficulty 
breathing, and inadequate observation or supervision 
by family.1
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Community-Acquired Pneumonia

NEONATES

Infants younger than three weeks with respiratory distress 
always should be admitted to a hospital, and a diagnosis 
of bacterial pneumonia should be assumed until proved 
otherwise. Cultures of blood, urine, and cerebrospinal 
fluid should be obtained, and treatment with ampicillin 
and gentamicin, with or without cefotaxime (Claforan), 
should be started as soon as possible.7,8,23

INFANTS

Infants three weeks to three months of age who are sus-
pected of having bacterial pneumonia require immedi-
ate attention, particularly if they are febrile, tachypneic, 
or appear toxic.7 These patients are best treated in a 
hospital. Initial therapy consists of cefuroxime (Ceftin) 
or cefotaxime.15 Blood, urine, and cerebrospinal fluid 
cultures; a complete blood count with differential; and a 
chest radiograph should be obtained.7,8 Once stabilized, 
infants may be changed to an oral antibiotic for 10 days.

Chlamydia trachomatis infection should be suspected 
in infants who are afebrile or nontoxic and have a dry 
cough.7,8 These patients often have a peripheral eosino-
philic pleocytosis.7 In such cases, treatment guidelines 
recommend outpatient treatment with an oral macro-
lide and close follow-up.8 If the physician decides to treat 
the infant as an inpatient, intravenous erythromycin is 
the drug of choice.8

PRESCHOOL-AGED CHILDREN

Viruses cause most cases of pneumonia in preschool-aged 
children (i.e., four months to five years of age).1,9,16,24 
Although most physicians start antibiotic therapy, guide-
lines allow for withholding treatment if a viral etiology is 
suspected and close follow-up can be ensured.1,9,13,15,16,24 
These children usually have associated symptoms of viral 
infection, such as pharyngitis, rhinorrhea, and diarrhea 
(Table 5).1

Pneumococcal infection is the most common cause of 
bacterial pneumonia in this age group.7,24 The onset of 
pneumococcal pneumonia is usually abrupt, with none 
of the prodromal symptoms associated with viral ill-
nesses. A child suspected of having pneumococcal pneu-
monia who is not hypoxic, in distress, or unstable can be 
treated empirically with high-dosage amoxicillin.8,9,13,24 

The physician may initiate therapy with a single dose of 
ceftriaxone (Rocephin).13 Alternatives include amoxicil-
lin-clavulanic acid (Augmentin), azithromycin (Zith-
romax), cefaclor (Ceclor), clarithromycin (Biaxin), and 
erythromycin.

Preschool-aged children who require hospital admis-
sion are treated with cefuroxime or cefotaxime.7,15 Once 

the child is afebrile and stable, he or she is switched to an 
oral antibiotic and treated on an outpatient basis.

OLDER CHILDREN 

S. pneumoniae is a significant pathogen in school-aged 
children and adolescents (i.e., five to 18 years of age) 
with CAP. M. pneumoniae and C. pneumoniae infections 
also are more common in these children than in other 
age groups.1

In school-aged children, pneumococcal pneumonia 
usually begins with a high fever and sputum-produc-
ing cough. M. pneumoniae infection often begins with 
headache or gastrointestinal symptoms; rhinorrhea is 
uncommon.7 Other symptoms, such as fever, arthral-
gia, and cough, in a school-aged child suggest Myco-
plasma infection.1 A clinical decision tree for ruling 
out Mycoplasma infection in children with CAP is 
presented in Figure 1.25

CAP caused by C. pneumoniae routinely begins with 
pharyngitis, followed by a cough and high fever. If 
pneumococcal pneumonia is suspected, high-dos-
age amoxicillin may be used.1,23,26 If M. pneumoniae or  
C. pneumoniae infection is suspected, a macrolide anti-
biotic is the drug of choice.1,23,26 Azithromycin, erythro-
mycin, or clarithromycin may be used as a single agent 
in this age group because all of these agents provide 
adequate coverage for penicillin-sensitive pneumococ-
cus.1,7,13 Therapeutic options for hospitalized patients are 
cefuroxime or cefotaxime in addition to a macrolide.15,26

Determining Risk of Mycoplasma  
pneumoniae Infection

Figure 1. 

The rightsholder did not grant rights 
to reproduce this item in electronic 
media. For the missing item, see the 
original print version of this publication.
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Figure XX. Caption goes here and here and 
here and here and here and here and here and 
here and here and here and here and here and 
here and here and here and here.

Adapted with permission from Lore vel ing esectem vel et vel 
ut augait, quat vel ip essis et nit velisisis digna facil dipsustis 
ero dolore feuip erilisi te consed eugiamc mmolore tumsan-
dit lutat ipit nullam, quat. Ut esequat.

TABLE 3

Therapeutic Management of Community-Acquired Pneumonia

Patient age Outpatient Inpatient Critically ill

Birth to  
20 days

Admit Ampicillin IV or IM:
Age <7 days:

Weight <2 kg (4.4 lb): 50 to 100 mg 
per kg per day in divided doses 
every 12 hours

Weight ≥2 kg: 75 to 150 mg per kg 
per day in divided doses every  
8 hours

Age ≥7 days:
Weight <1.2 kg (2.6 lb): 50 to 100 

mg per kg per day divided every  
12 hours

Weight 1.2 to 2 kg: 75 to 150 mg per 
kg per day in divided doses every 
8 hours

Weight >2 kg: 100 to 200 mg per 
kg per day in divided doses every 
6 hours

plus
Gentamicin IV or IM: 

≥37 weeks of gestation
and

Age zero to 7 days: 2.5 mg per kg every  
12 hours

Age >7 days: 2.5 mg per kg every  
8 hours

with or without
Cefotaxime (Claforan) IV:

Age ≤7 days:
100 mg per kg per day in divided doses 

every 12 hours
Age >7 days:

150 mg per kg per day in divided doses 
every 8 hours

Ampicillin IV or IM, in same 
dosages as for inpatients 

plus
Gentamicin IV or IM, with or 

without cefotaxime IV, in same 
dosages as for inpatients

3 weeks to  
3 months

If patient is afebrile:
Azithromycin (Zithromax), 

10 mg per kg orally on 
day 1, then 5 mg per 
kg per day on days 2 
through 5

or 
Erythromycin, 30 to 40 mg 

per kg per day orally in 
divided doses every  
6 hours for 10 days

Admit if patient is febrile or 
hypoxic. 

Erythromycin, 40 mg per kg per day IV in 
divided doses every 6 hours*

If patient is febrile, add one of these agents:
Cefotaxime, 200 mg per kg per day IV 

in divided doses every 8 hours* 
or 

Cefuroxime (Ceftin), 150 mg per kg 
per day IV in divided doses every  
8 hours* 

Cefotaxime, 200 mg per kg per day 
IV in divided doses every 8 hours 
plus cloxacillin (Tegopen), 150 
to 200 mg per kg per day IV in 
divided doses every 6 hours*

or 
Cefuroxime alone, 150 mg per kg 

per day IV in divided doses every  
8 hours*

continued  
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DURATION OF THERAPY

Antibiotic therapy should be continued for seven to  
10 days in patients with uncomplicated CAP, although no 
controlled study of the optimal treatment duration exists.15 

Follow-up for outpatients should be done at 24 to 72 hours 

after diagnosis.1,3,24 Reevaluation is necessary in children 
who continue to have unresolved symptoms or fever at  
48 hours after diagnosis. In these patients, physicians 
should suspect inappropriate antibiotic therapy or a lung 
complication, such as an empyema or abscess.1

TABLE 3 (continued)

 

Patient age Outpatient Inpatient Critically ill

4 months 
to  
5 years

Amoxicillin, 90 mg per kg 
per day orally in divided 
doses every 8 hours for  
7 to 10 days

Consider initial dose of 
ceftriaxone (Rocephin), 
50 mg per kg per day IM, 
up to 1 g per day. Follow 
with oral therapy for full 
course.

Alternatives: amoxicillin-
clavulanic acid 
(Augmentin), 
azithromycin, cefaclor 
(Ceclor), clarithromycin 
(Biaxin), erythromycin

Cefotaxime, 150 mg per kg per day IV in 
divided doses every 6 hours* 

or 
 Cefuroxime, 150 mg per kg per day IV in 

divided doses every 8 hours* 

If the patient has pneumococcal infection:
Ampicillin alone, 200 mg per kg per day 

IV in divided doses every 8 hours*

Cefuroxime, 150 mg per kg per day 
IV in divided doses every 8 hours, 
plus erythromycin, 40 mg per 
kg per day IV or orally in divided 
doses every 6 hours for 10 to  
14 days*

or 
Cefotaxime, 200 mg per kg per day 

IV in divided doses every 8 hours, 
plus cloxacillin, 150 to 200 mg 
per kg per day IV in divided doses 
every 6 hours for 10 to 14 days

5 years 
and older 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Azithromycin, 10 mg per 
kg (maximum of 500 mg) 
orally on day 1, followed 
by 5 mg per kg per day on 
days 2 through 5

or 
Clarithromycin, 15 mg per 

kg per day orally  
in divided doses every  
12 hours for 7 to 10 days

or 
Erythromycin, 40 mg per kg 

per day orally in divided 
doses every 6 hours for 7 to 
10 days

If the patient has 
pneumococcal infection:

Amoxicillin alone, 90 mg 
per kg per day orally in 
divided doses every 8 hours

Cefuroxime, 150 mg per kg per day IV in 
divided doses every 8 hours 

plus
Erythromycin, 40 mg per kg per day IV or 

orally in divided doses every 6 hours for 
10 to 14 days 

If pneumococcal infection is confirmed:
Ampicillin alone, 200 mg per kg per day 

IV in divided doses every 8 hours 
 
 
 
 
 
 
 
 
 
 

Cefuroxime, 150 mg per kg per day 
IV in divided doses every 8 hours 

plus
Erythromycin, 40 mg per kg per day 

IV or orally in divided doses every  
6 hours for 10 to 14 days  
 
 
 
 
 
 
 
 
 
 
 
 
 

IV = intravenous; IM = intramuscular.

*—Duration is total length of IV and oral therapy. Consider switching to oral therapy when child has no complications and is afebrile, clinically 
improving, not experiencing diarrhea, and tolerating oral intake.

Information from references 1, 8, 13, 15, and 23.
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Asymptomatic children with normal physical findings 
after treatment do not need follow-up chest radiographs.7,24,27 
Repeat chest radiographs or computed tomographic scans 
are recommended if the illness is protracted or a complica-
tion such as empyema is suspected.1

Penicillin-resistant pneumococcus is a concern in 
the treatment of CAP. Evidence indicates that inpatient 
intravenous therapy with a penicillin or cephalosporin 
is effective against penicillin-resistant pneumococcus. 
Oral -lactam antibiotics are appropriate first-line ther-
apies for patients with ambulatory CAP.8,16,28,29

Prevention
Childhood immunizations have helped greatly in the pre-
vention of pneumonia in children. Pneumonia is a known 
complication of rubeola, varicella, and pertussis. These 
illnesses and the pneumonias related to them rarely are 
seen today because of routine childhood immunizations.30 
Pneumonia caused by H. influenzae type B also is rare, 
because of routine administration of the Hib vaccine.

In February 2000, a new heptavalent pneumococcal 
vaccine was licensed for use in the United States. This 

vaccine produces immunity for the seven most com-
mon disease-producing serotypes of S. pneumoniae in 
children. Widespread use of this vaccine is expected to 
decrease the incidence of invasive pneumococcal disease 
dramatically.8,31 Initial trials have shown the vaccine 
to be highly effective in preventing invasive disease.31 
There appears to be a similar decrease in the incidence of 
pneumococcal pneumonia alone,32 although the study 

TABLE 4

Considerations for Admission of Patients  
with Community-Acquired Pneumonia

TABLE 5

Characteristics of Viral and Bacterial Pneumonia
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that demonstrated this finding was limited by the inabil-
ity to definitively diagnose the cause of pneumonia. 
More recent longitudinal data have shown a significant 
decrease in rates of invasive pneumococcal disease, par-
ticularly in children two years of age and younger.33,34

Vaccination with the heptavalent pneumococcal vac-
cine may increase carriage of noninvasive serotypes. 
A recent study35 suggests that immunized children are 
more likely to develop otitis media with serotypes not 
covered by the heptavalent vaccination. However, the 
long-term benefits of heptavalent pneumococcal vaccine 
are promising and continue to be investigated.

The American Academy of Pediatrics (AAP) recom-
mends influenza vaccination for all high-risk children 
six months of age and older.36 To protect against the 
complications of influenza, including pneumonia, the 
AAP also recommends vaccination of all children six 
months through 23 months of age, to the extent logisti-
cally and economically feasible.36,37
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