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ObjectivesObjectives
• Formulate a comprehensive management 

plan that begins with site-of-care decision, 
recognition of the most common etiologic 
agents of CAP, identification of 
epidemiologic risk factors for specific 
pathogens and a targeted diagnosticpathogens, and a targeted diagnostic 
work-up. 

• Recognize the recommended empiric and 
pathogen-directed antimicrobial regimens, 
optimal timing for transitioning from I.V. to 
P.O., optimal duration of therapy, and 
preventive measures. 

BackgroundBackground
• ~900,000 episodes of CAP/year in adults ≥ 65 

years in the U.S.
• Significant cause of morbidity and mortality.
• Various studies have demonstrated that 

guideline-based management of CAP can 
lead to ↓ 30 day mortality ↓ in unnecessarylead to ↓ 30-day mortality, ↓ in unnecessary 
hospital admissions, and ↓ length of hospital 
stay (LOS). 

• First joint IDSA/ATS guidelines for 
management of CAP published in 2007.

Marrie et al. JAMA 2000:283:749-55.
Benenson et al. Acad Emerg Med 
1999;6:1243-8
Mandell  et al.  Clin Infect Dis 2007;44:S27-72

Jackson et al. Clin Infect Dis 2004;39:1642-50
Feikin et al. Am J Public Health 2000;90:222-9
Dean et al. Am J Med 2001;110:451-7
Capelastegui et al. Clin Infect Dis 2004;39:955-63

Case 1Case 1
• Patient “X” is a 68 y/o caucasian male with 

underlying insulin controlled DM and HTN.
• Presents with 3-day history of fevers, 

productive cough, left-sided pleuritic chest 
pain generalized fatigue and decreased oralpain, generalized fatigue, and decreased oral 
intake. 

• Admits to a remote 10 pack-year smoking 
history.

• Recently attended a 7-day business 
convention at a hotel in Philadelphia.

• Denies recent sick contacts.
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Case 1 Continued…Case 1 Continued…
• VS: Tmax 103oF, P112, R22, BP117/68, SPO2 

93% RA
• Gen: A / O x 3, Mildly tachypneic, but able to 

speak full sentences.
• HEENT: AT/NC, PEERLA, EOMI, Dry oral 

N h l th t illmucosa, No pharyngeal erythema or tonsillar
exudates.

• Heart: Regular and Tachycardic. No M/G/R
• Lungs: Left basilar inspiratory crackles
• Abdomen: Soft, NT, ND, and normoactive BS
• Skin: No rashes  
• Extremities: No pitting edema

Case 1 Continued…Case 1 Continued…

• WBC 18,000/μL

• BUN 34mg/dL

• Cr 2.3mg/dL

• Glucose = 
278mg/dL

• Nml LFT’s

Outpatient vs. Inpatient Management: 
Severity of Illness Score; CURB-65

Outpatient vs. Inpatient Management: 
Severity of Illness Score; CURB-65

Lim et al. Thorax 2003;58:377-82
Capelastegui et al. Eur Respir J 2006;27:151-7
http://internalmedicine.osu.edu/pulmonary/cap/10674.cfm

• CRB-65 Simplified version to use in office.

Outpatient vs. Inpatient Management: 
Severity of Illness Score; Pneumonia 

Severity Index (PSI)

Outpatient vs. Inpatient Management: 
Severity of Illness Score; Pneumonia 

Severity Index (PSI)

Fine et al. N Engl J Med 1997;336:243-50
http://internalmedicine.osu.edu/pulmonary/cap/10675.cfm
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Fine et al. N Engl J Med 1997;336:243-50
http://internalmedicine.osu.edu/pulmonary/cap/10675.cfm

Direct ICU AdmissionDirect ICU Admission

• 1 Major 
Criteria 

OR

• 3 Minor 
Criteria

Mandell  et al.  Clin Infect Dis 2007;44:S27-72

Outpatient vs. Inpatient Management: 
Severity of Illness Score

Outpatient vs. Inpatient Management: 
Severity of Illness Score

• CURB-65 and/or PSI criteria MUST 
ALWAYS be supplemented with 
physician judgment, especially with 
outpatient management decisions.p g

• Based on CURB-65 score and 
physician judgment, Patient “X” was 
admitted to the hospital for inpatient 
management.

Mandell  et al.  Clin Infect Dis 2007;44:S27-72

Diagnostic WorkupDiagnostic Workup
• Identifying a specific pathogen – “Pros”

– Change in the antibiotic(s) prescribed 
– Unusual pathogens or those that have public 

health implications (i.e. TB, SARS, 
Legionnaire’s disease, etc.)

– ↑ Risk of clinical failure and mortality 
associated with using wrong or in-effectiveassociated with using wrong or in effective 
antibiotic.

– ↓ Cost, drug adverse effects, and microbial 
resistance pressure associated with antibiotic 
de-escalation. 

– Periodic surveillance of antibiotic resistance 
profiles for common etiologies of CAP.

Kollef et al. Chest 1999;115:462-74.
Ronson et al. Arch Intern Med 2004;164:502-8
Arancibia et al. Am J Respir Crit Care Med 2000;162:154-60
Mandell  et al.  Clin Infect Dis 2007;44:S27-72
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Diagnostic WorkupDiagnostic Workup
• Identifying a specific pathogen –

“Cons”
– No difference in clinical failure (p = 0.74), LOS 

(p = 0.63), or mortality (p = 0.09) between 
pathogen-directed therapy and empiric 
therapy groupstherapy groups.

– Pathogen-directed therapy was associated 
with improved mortality in ICU patients only 
(p = 0.02).

– Cost ($$$$$) poor quality samples and 
overall low-yield of positive cultures in certain 
patients with CAP. 

Van der Eerden et al. Thorax 2005;60:672-8
Mandell  et al.  Clin Infect Dis 2007;44:S27-72

Diagnostic WorkupDiagnostic Workup
• Sputum for Gram Stain and Culture

– Perform on good-quality specimens only 
and before antibiotics are given if possible.

– May suggest that broader coverage is 
needed until cultures finalized (i.e. GPC’s in 
clusters or GNR’s).

– Highly predictive of and can validate f/uHighly predictive of and can validate f/u 
sputum culture results

– ~40% of patients are unable to produce 
sputum sample at all.

– Meta-analysis demonstrated a relatively 
low-yield of sputum gram stain (presence of 
predominant morphotype).

Mandell  et al.  Clin Infect Dis 2007;44:S27-72
Gleckman et al. J Clin Microbiol 1988;26:846-9
Van der Eerden et al. Thorax 2005;60:672-8
Reed et al. West J Med 1996;165:197-204
Garcia-Vazquez et al. Arch Intern Med 2004;164:1807-11.

Diagnostic WorkupDiagnostic Workup
• Blood Cultures

– Also relatively low yield of positive results (~5 –
14%)

– Most common isolated pathogen is S. 
pneumoniae.

– No data showing improvement in outcomes or 
tibi ti l tiantibiotic selection.

– ↑ LOS associated and ↑ use of vancomycin with 
false-positive results (i.e. coagulase-negative 
Staphylococcus).

– Optional for those treated as outpatients
– Should be performed selectively in hospitalized 

patients.
Metersky et al. Am J Respir Crit Care Med 2004;169:342-7
Houck et al. Arch Intern Med 2004;164:637-44
Mandell  et al.  Clin Infect Dis 2007;44:S27-72

Campbell et al. Chest 2003;123:1142
Waterer et al. Respir Med 2001;95:78-82
Yu et al. Clin Infect Dis 2003;37:230-7

Diagnostic WorkupDiagnostic Workup
• Blood Cultures Indications to obtain blood 

cultures:
– Severe CAP (S. aureus, P. aeruginosa, etc.)
– Asplenia (congenital or acquired) 
– Complement deficiencies
– Chronic liver disease
– Leukopenia on presentation (< 4,000 p p ( ,

cells/mm3)

• Thoracentesis Pleural fluid >5 cm (upright CXR).
– Must send fluid for analysis + cultures (aerobic 

and anaerobic). Yield of cultures are low, but 
findings can influence choice of antibiotics, 
need for further drainage / decortication, and 
duration of antibiotic therapy. 

Metersky et al. Am J Respir Crit Care Med 2004;169:342-7
Metersky et al. Chest 2003;124:1129-32
Mandell  et al.  Clin Infect Dis 2007;44:S27-72
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Diagnostic WorkupDiagnostic Workup
• Non-bronchoscopic Bronchoalveolar Lavage 

(BAL)
– High % of positive results when performed in E.R. 

(~87%), even after antibiotic therapy, but not 
shown to be superior to tracheal aspirates.

• Bronchoscopic BAL, Protected Specimen 
Brush (PSB), or Transthoracic Lung ( ), g
Aspiration.
– No prospective data evaluating their performance 

in the initial management of CAP
• Should consider for immunocompromised 

patients or those that have failed standard 
CAP therapy. 

Van der Eerden et al. Eur J Clin Microbiol Infect 
Dis 2005;24:241-9
Mandell  et al.  Clin Infect Dis 2007;44:S27-72

Rodriguez et al. Ann Emerg Med 2001;38:357-63
Jimenez et al. Chest 1993;103:1023-7
Arancibia et al. Am J Respir Crit Care Med 
2000;162:154-60

Diagnostic WorkupDiagnostic Workup
• S. pneumoniae Urinary Antigen

– Rapid (~15 minutes)
– Sensitivity 50 – 80% & Specificity > 90%
– Useful when cultures are not available or able 

to be obtained or when antibiotics have been 
given.

– Cost ($$$$) ~$30 / sample 
– False positive results Children colonizedFalse positive results Children colonized 

with S. pneumoniae and/or episode of CAP 
within that last 3 months.

• Legionella pneumophila Urinary Antigen
– Serogroup 1 only (~80 – 95%  of CAP d/t L. 

pneumophila)
– Sensitivity 70 – 90% & Specificity 99%.
– Remains positive for weeks

Murdoch et al. Clin Infect Dis 2003;37:153-4
Helbig et al. J Med Microbiol 2001;50:509-16
Murdoch DR. Clin Infect Dis 2003;36:64-9
Mandell  et al.  Clin Infect Dis 2007;44:S27-72

Dominguez et al. Chest 2001;119:243-9
Gutierrez et al. Clin Infect Dis 2003;36:286-92
Murdoch et al. J Clin Microbiol 2001;39:3495-8
Navarro et al. J Clin Microbiol 2004;42:4853-5

Diagnostic WorkupDiagnostic Workup
• Influenza A/B Rapid Enzyme Immunoassay (EIA)

– Point-of-care test (~30 minutes) w/ sensitivity 50 –
70% & specificity ~100%

– Allows for early initiation of antiviral therapy and 
implementation of droplet isolation precautions.

– Cost (~$30) and sensitivity (high rate of false-
negative results) are a disadvantage.

• Direct Fluorescent Antibody (DFA) Tests
– Results within ~2 hours
– Influenza ↑sensitivity compared to EIA (85 –

95%) and same specificity (100%). Can also detect 
influenza subtypes (i.e. Influenza A 2009 H1N1).

– RSV Not useful d/t poor sensitivity in adults (20 
– 30%). 

Charn et al. J Clin Microbiol 2002;40:1675-80
Casiano-Colon et al. J Clin Virol 2003;28:169-74
Mandell  et al.  Clin Infect Dis 2007;44:S27-72

Kaiser et al. J Clin Virol 1999;14:191-7 
Bellei et al. J Virol Methods 2003;109:85-8
Landry et al. J Clin Virol 2004;31:113-5
Shetty et al. Pediatr Infect Dis J 2003;22:789-94

Diagnostic WorkupDiagnostic Workup
• Acute and Convalescent Phase Serologies

– Used to diagnose “atypical” pathogens 
(Chlamydia pneumoniae, Mycoplasma 
pneumoniae, and other Legionella spp.)

– Single acute-phase testing is not reliable
– For the most part, these are impractical

• Polymerase Chain Reaction (PCR)• Polymerase Chain Reaction (PCR)
– Respiratory tract specimens (i.e. sputum, 

BAL, etc.)
– Available for pathogens like L. 

pneumophila*, C. pneumoniae, and M. 
tuberculosis* (*FDA-approved)

– Lack of standarization across laboratories 
for the majority of above PCR’s is an issue.

Templeton et al. Clin Infect Dis 2005;41:345-51
Mundy et al. Am J Repir Crit Care Med 1995;152:1309-15
Mandell  et al.  Clin Infect Dis 2007;44:S27-72

Littman et al. Clin Diagn Lab Immunol 2004;11:615-7
Bartlett et al. Infect Dis Clin North Am 2004;18:809-27
Dowell et al. Clin Infect Dis 2001;33:492-503
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Diagnostic WorkupDiagnostic Workup

Mandell  et al.  Clin Infect Dis 2007;44:S27-72

Case 1 Continued…Case 1 Continued…
• Sputum for gram stain and culture

– Heavy purulence
– No organisms seen 
– Culture – Pending

U i S i A ti P di• Urine S. pneumoniae Antigen – Pending
• Urine Legionella pneumophila Antigen -

Pending
• 2 Sets of Blood Cultures – Pending 
• Started on Levofloxacin 750mg IV q 24 

hours in the ER.

Microbial 
Etiology of 

CAP
& 

P th

Microbial 
Etiology of 

CAP
& 

P thPathogen-
Specific Risk 

Factors 

Pathogen-
Specific Risk 

Factors 

Mandell  et al.  Clin Infect Dis 2007;44:S27-72

Mandell  et al.  Clin Infect Dis 2007;44:S27-72
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Empiric vs. Directed TherapyEmpiric vs. Directed Therapy
• Antibiotic resistance is an ongoing problem 

and physicians must be familiar with their 
local antibiotic resistance patterns.

• Drug-Resistant S. pneumoniae  (DRSP)
– Resistance to B-Lactams is ↓, while 

resistance to macrolides is ↑.↑
– Clinical failures reported with macrolides 

(i.e. azithromycin) and older FQ’s (i.e. 
ciprofloxacin and levofloxacin)

– No clinical failures reported yet with the 
use of newer FQ’s (i.e. moxifloxacin).

Chen et al. N Engl J Med 1999;341:233-9
Davidson et al. N Engl J Med 2002;346-747-50
Ho et al. JAC 2001;48:659-65
Davies et al. Postgrad Med 2008;20(3 Suppl 1):39-45
Mandell  et al.  Clin Infect Dis 2007;44:S27-72

Waterer et al. Chest 2003;124:519-25
Perez-Trallero et al. AAC 2005;49:1965-72.
Musher et al. N Engl J Med 2002;346:630-1
Kelley et al. Clin Infect Dis 2000;31:1008-11
Lonks et al. Clin Infect Dis 2002;35:556-64

Empiric vs. Directed TherapyEmpiric vs. Directed Therapy
• Risk factors for DRSP

– Age < 2 y/o OR > 65 y/o
– Use of B-lactams in previous 3 

months
Alcoholism– Alcoholism

– Medical comorbidities
– Immunosuppression
– Exposure to child in day care center

Yu et al. Clin Infect Dis 2003;37:230-7
Campbell et al. Clin Infect Dis 1998;26:1188-95
Clavo-Sanchez et al. Clin Infect Dis 1997;24:1052-9
Vanderkooi et al.  Clin Infect Dis 2005;40:1288-97

Empiric vs. Directed TherapyEmpiric vs. Directed Therapy
• Community-Acquired MRSA (CA-MRSA)

– ↑ Incidence as etiology of CAP
– SCCmec IV and Panton-Valentin leukocidin

(PVL)
• Necrotizing pneumonia

A R i F il• Acute Respiratory Failure
• Septic Shock
• Lung abscesses and empyemas

– High yield of sputum and blood cultures
– Seen as etiology of post-influenza bacterial 

pneumonia
Deresinski et al. Clin Infect Dis 2005;40:562-73
Fridkin et al. N Engl J Med 2005;352:1436-44
Micek et al. Chest 2005;128:2732-8

Gorak et al. Clin Infect Dis 1999;29:797-800
Dufour et al. Clin Infect Dis 2002;35:819-24
Mongkolrattanothai et al.  Clin Infect Dis 2003;37:1050-8

Empiric vs. Directed Therapy Empiric vs. Directed Therapy 

Mandell  et al.  Clin Infect Dis 2007;44:S27-72
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Empiric vs. Directed Therapy Empiric vs. Directed Therapy 

Mandell  et al.  Clin Infect Dis 2007;44:S27-72

Empiric vs. Directed Therapy Empiric vs. Directed Therapy 

Mandell  et al.  Clin Infect Dis 2007;44:S27-72

Empiric vs. Directed Therapy Empiric vs. Directed Therapy 

Mandell  et al.  Clin Infect Dis 2007;44:S27-72

Empiric vs. Directed Therapy Empiric vs. Directed Therapy 

Mandell  et al.  Clin Infect Dis 2007;44:S27-72
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Empiric vs. Directed Therapy Empiric vs. Directed Therapy 

Mandell  et al.  Clin Infect Dis 2007;44:S27-72

Combination vs. Combination vs. 
MonotherapyMonotherapy for for 
BacteremicBacteremic CAP due to CAP due to 
S. S. pneumoniaepneumoniae

Baddour  et al.  Am J Repir Crit Care Med 2004;170:440-4

Combination vs. Combination vs. MonotherapyMonotherapy for for 
BacteremicBacteremic CAP due to CAP due to S. S. pneumoniaepneumoniae

Combination vs. Combination vs. MonotherapyMonotherapy for for 
BacteremicBacteremic CAP due to CAP due to S. S. pneumoniaepneumoniae

Waterer  et al.  Arch Intern Med 2001;161:1837-42

Combination vs. Combination vs. MonotherapyMonotherapy for for 
BacteremicBacteremic CAP due to CAP due to S. S. pneumoniaepneumoniae

Combination vs. Combination vs. MonotherapyMonotherapy for for 
BacteremicBacteremic CAP due to CAP due to S. S. pneumoniaepneumoniae

Martinez et al. Clin Infect Dis 2003;36:389-95
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Combination vs. Monotherapy for 
Bacteremic CAP due to S. pneumoniae

Combination vs. Monotherapy for 
Bacteremic CAP due to S. pneumoniae
• Survival advantage for combination therapy in 

severely ill patients?
– Undiagnosed co-infection w/ atypical 

pathogens?
– Immunomodulatory effects of macrolides?

P i fl ki (I 1 6 8 & TNF• ↓ Pro-inflammatory cytokines (IL-1,6,8, & TNF-
α)

• Inhibit Leukotrine B4 (↓ PMN migration to lung 
tissue &  superoxide anion release)

• Recommendation are to use combination therapy in 
severely ill patients for at least 48hrs or until 
pathogen is identified.

Tamaoki et al. Am J Med 2004;8(117):Suppl 9A :5S-11S
Mandell et al. Clin Infect Dis 2007;44:S27-72

Seasonal Influenza: Benefits of TreatmentSeasonal Influenza: Benefits of Treatment

Kaiser et al. Arch Intern Med 2000;160:3234-40

Seasonal Influenza: Benefits of TreatmentSeasonal Influenza: Benefits of Treatment

Treanor et al. JAMA 2000;283(8):1016-24

Seasonal Influenza: Benefits of TreatmentSeasonal Influenza: Benefits of Treatment

• A statistically significant # of patients returned to 
normal health and activities in the treatment group 
compared to placebo
– Oseltamivir 75mg, p < 0.01
– Oseltamivir 150mg, p = 0.03  

Treanor et al. JAMA 2000;283(8):1016-24
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Seasonal Influenza: Benefits of TreatmentSeasonal Influenza: Benefits of Treatment
• Uncomplicated influenza (outpatient)

– Treat within 48 hours after onset of 
symptoms

– If symptoms present for > 48 hours, no 
benefit from treatment 

• Complicated influenza (inpatient)
– +/- Influenza pneumonia and/or p

superimposed bacterial pneumonia
– Benefits of antiviral treatment are unclear 

given lack of well designed studies (No 
benefit in 1 retrospective study).

– Suspect most experts would probably treat.
– Infection control implications (viral 

shedding)
Jefferson et al. Lancet 2006;367:303-13
Kaiser et al. Curr Clin Top Infect Dis 1999;19:112-34
Mandell et al. Clin Infect Dis 2007;44:S27-72

Nicholson et al. Lancet 2000;355:1845-50
Monto et al. J Infect Dis 1999;180:254-61
Kaiser et al. Arch Intern Med 2003;163:1667-72

What about 2009 Influenza A H1N1?What about 2009 Influenza A H1N1?

• > 24 hour delay in administration of 
Oseltamivir after hospital arrival was 
associated with ↑ fever above median, LOS 
above median, need for mechanical 
ventilation, and mortality 

• Oseltamivir may be beneficial even if started > 
48 hours after admission. 

Viasus et al. Chest 2011 [Epub ahead of print]

Time to 1st Antibiotic DoseTime to 1st Antibiotic Dose
• 2 retrospective studies initially found a 

survival advantage when 1st dose of 
antibiotics was given < 8 and < 4 hours 
respectively. 

• No survival advantage found in f/u 
prospective studies of “care-by-protocol” 
with pre-set time goals for 1st dose of p g
antibiotics within 4 - 8 hours.

• Patients who present to ER should receive 1st

dose of antibiotic while in the ER.
• Patients directly admitted to the hospital from 

an outpatient office, should receive the 1st

antibiotic dose at the office if available.
Mehan et al. JAMA 1997;278:2080-4
Houck et al. Arch Intern Med 2004;164:637-44
Benenson et al. Acad Emerg Med 1999;6:1243-8
Marrie et al. Chest 2005;127:1260-70

Case 1 Continued…Case 1 Continued…
• Sputum Culture – Oropharyngeal flora

• Blood Cultures – No growth

• Urine Antigen Testing
– S. pneumoniae – Negative 
– Legionella pneumophila – Positive
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Switch From I.V. to P.O & 
Duration of Antibiotic Therapy

Switch From I.V. to P.O & 
Duration of Antibiotic Therapy

• Hemodynamic stability, clinical 
improvement, able to take P.O. medications, 
and functioning GI tract.
– Up to 2/3 of non-ICU patients meet criteria 

for clinical stability by day 3 and most by 
day 7day 7.

• Duration of therapy can be shorter than 
previously thought, but must ensure the 
following:
– A minimun of 5 days of therapy are provided
– Afebrile for 48-72 hours
– ≤ 1 CAP sign of clinical stability

Mandell et al. Clin Infect Dis 2007;44:S27-72
Ramirez et al. Arch Intern Med 1995;155:1273-6
Dunbar et al. Clin Infect Dis 2003;37:752-60

Switch From I.V. to P.O & 
Duration of Antibiotic Therapy

Switch From I.V. to P.O & 
Duration of Antibiotic Therapy

Mandell  et al.  Clin Infect Dis 2007;44:S27-72

Duration of Antibiotic TherapyDuration of Antibiotic Therapy

Dunbar et al. Clin Infect Dis 2003;37:752-60

Duration of Antibiotic TherapyDuration of Antibiotic Therapy

Dunbar et al. Clin Infect Dis 2003;37:752-60
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Duration of Antibiotic TherapyDuration of Antibiotic Therapy
• Which patients may NOT be candidates for 

short course (5-day) therapy?
– Bacteremic S. aureus pneumonia
– Pneumonia associated with deep-seated 

complications (i.e. endocarditis, 
meningitis, etc.)

– Presence of cavities (i.e. lung abscess) 
or necrotizing process

– Uncommon pathogens (i.e. endemic 
fungi)

– Pneumonia due to P. aeruginosa ?? (↑ 
Relapse with 8-day vs. 15-day course for 
nosocomial pneumonia.)

Mandell  et al.  Clin Infect Dis 2007;44:S27-72
Chastre et al. JAMA 2003;290:2588-98

Case 1 Continued…Case 1 Continued…
• Patient “X” became afebrile within 72 hours 

after admission and was able to tolerate oral 
intake without difficulty.

• Antibiotic regimen was changed to 
Levofloxacin 750mg PO q 24 hours.e o o ac 50 g O q ou s

• Received Pneumococcal Polysaccharide 
Vaccine and Inactivated Influenza Vaccine 
prior to discharge from the hospital.  

• Completed a 10-day total course of therapy 
and returned to normal activities.

Preventive MeasuresPreventive Measures

Mandell  et al.  Clin Infect Dis 2007;44:S27-72

Preventive MeasuresPreventive Measures

Mandell  et al.  Clin Infect Dis 2007;44:S27-72
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Preventive MeasuresPreventive Measures

Mandell  et al.  Clin Infect Dis 2007;44:S27-72

SummarySummary
• There are available tools (i.e. CURB-65, 

PSI) to help decide whether a patient with 
CAP can be managed as an inpatient or 
outpatient.
– Remember that these scores are NOT 

a substitute for clinical judgment.
• Diagnostic tests to determine etiology of 

CAP should be ordered only in selected 
patients to maximize yield. 

• Recognize the common etiologies of 
CAP, the risk factors for those that are 
not, and local susceptibility patterns.

SummarySummary
• Empiric therapy should always include 

coverage for the most common etiologies of 
CAP. Additional coverage should be based 
on specific risk-factors.

• Directed therapy should be undertaken if a 
responsible pathogen is identifiedresponsible pathogen is identified. 

• Change to oral therapy if available and once 
patient able to tolerate.

• Duration of therapy does not need to be a 
long one, but must be based on clinical 
response and physician judgment.

• Vaccination as a means of prevention 
whenever possible. 


