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Community Acquired Pneumonia

Min Ki Lee, M.D,

Department of Internal Medicine, Pusan National University School of Medicine, Busan, Korea

Community-acquired pneumonia (CAP) is a major cause of morbidity, of mortality, and of expenditure of medical
resources. The etiology and antimicrobial susceptibility of CAP pathogens can differ by country. Treatment
guidelines need to reflect the needs of individual countries based on pathogen susceptibility studies. Recent
treatment guidelines for CAP in Korea were published by the Joint Committee of the Korean Academy of
Tuberculosis and Respiratory Diseases, the Korean Society for Chemotherapy, and the Korean Society of Infectious
Diseases, In this article, the etiologies, diagnoses, treatments for CAP will be reviewed and compared to the recent

published Korean guidelines for CAP treatment,
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Table 1, Grading levels of evidence

Levels of evidence

Studies performed  Studies performed

Definition

outside Korea in Korea
Level | 1 Well-performed, randomized, controlled trials
Level Il 2 Well-designed, non-randomized, controlled trials Cohort study, case-control study
Large-scale case series study with systematic analysis for etiology
Level Il 3 Case series study or experts’ opinion Antimicrobial susceptibility data

Table 2, Etiologies according to severity

Place for treatment

Etiology*

Outpatient
Hospitalization
Intensive care unit

S pneumoniae, M. pneumoniae, H. influenzae, C. pneumoniae, respiratory viruses
S. pneumoniae, M. pneumoniae, C. pneumonias, H. influenzae, Legionella spp,, respiratory viruses
E col P aeruginosa, Enterobacter, H. influenzae, Legionelia spp.

*Others: M. tuberculosis, Orientia tsutsugamushi, Leptospira,

Table 3, Etiologies according to the risk factors

Risk factors

Common etiology

Heavy alcohol drinking
COPD=xsmoking

Structural lung diseases such as bronchiectasis
Aspiration

Bronchial obstruction

Influenza season

Occurring in autumn, rash with eschar

Intravenous drug abuser

Exposure to air conditioning of building for last 2 weeks
Exposure to birds

S pneumoniae, oral anaerobes, Gram-negatives including K
pneumoniae, M. tuberculosis

H. influenzae, P. aeruginosa, Leionella spp. S. pneumoniae,
M. catarrhalis, C. pneumoniae

P aeruginosa, B. cepacia, S, aureus

Enterobacteriaceae, Anaerobes

Anaerobes, S pneumoniae, H. influenzae, S. aureus

S pneumoniae, S. aureus, H. influenzae

Orientia tsutsugamushi

S aureus, Anaerobes, M. tuberculosis, S, pneumoniae
Legionella spp,

C pneumoniae
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Table 4, Criteria for admission: pneumonia severity index
(PSI) score

Factor Score

Patient age, age in yr

Male Age
Female Age-10
Nursing home resident +10
Coexisting illness*
Neoplastic disease +30
Liver disease +20
Congestive cardiac failure +10
Cerebrovascular disease +10
Chronic renal disease +10
Signs on examination
Acutely altered mental state” +20
Respiratory rate =30/min +20
Systolic blood pressure <90 mm Hg +15
Temperature <35°C or =40°C +15
Pulse rate =125/min +10
Results of investigations
Arterial pH <735 +30
BUN =30 mg/dL +20
Serum sodium <130 mEg/L +20
Serum glucose >250 mg/dL +10
Hb <9 g/dL (Hematocrit <30%) +10
PaO, <60 mm Hg (Sa0, <90%) at room air +10
Pleural effusion on chest X-ray +10

*Coexisting illness (Neoplastic disease: within one year, exclud-
ing cutaneous basal cell carcinoma or cutaneous squamous cell
carcinoma; Liver disease: clinical or histological liver cirrhosis or
chronic active hepatitis; Congestive cardiac failure: diagnosed
by history, physical examination or laboratory findings;
Cerebrovascular disease: clinical stroke or confirmed cases by
CT or MRI). TAtlered mental state: disorientation to person,
place and time; or recently decreased level of consciousness,
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Table 5, Expected mortality, risk, and recommended place for treatment according to PSI

Class PSI score Expected mortality, % Risk Recommendation
Class | <50 yr, no underlying disorder, no severe clinical signs 01~04 Low Home
Class |l 1~70 06~07
Class I 71~90 09~28 Home or admission®
Class V' 91~130 82~93 Moderate  Hospitalization
Class V >130 27.0~311 High Intensive care unit
CURB-65 score Mortality (%) Risk Recommendation

0 07 Low Home

1 2.1

2 92 Moderate Hospitalization

3 145 High Intensive care unit

4 40

5 57

*Hospitalization for a short term or treatment at observation unit,

PSI: pneumonia severity index,

Table 6, CURB-65, mortality, risk, and recommended
place for treatment

Clinical factor

Confusion)

Blood urea): >19 mg/dL

Respiratory rate): =30/min

Blood pressure): Systolic pressure <90 mm Hg or diastolic
pressure <60 mm Hg

C
U
R
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Table 7, Criteria for severe pneumonia

Major criteria (2)

Invasive mechanical ventilation

Requiring vasopressors due to septic shock
Minor criteria (9)

Respiratory rate =30/min

Pa0,/FiO, ratio <250

Multilobar pneumonia in chest X-ray

Decreased level of consciousness/disorientation

BUN =20 mg/dL

WBC <4,000/mm®

Platelet <100,000/mm®

Core temperature <36°C

Hypotension requiring aggressive fluid therapy
Criteria for admission to intensive care unit

One major or more

Three minor or more
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Table 8, Recommended antimicrobial therapy according to etiologic microorganism

Pathogen Preferred antibiotics

Alternative antibiotics

Streptococcus pneumoniae
Haemophilus influenzae
B -lactamase non-producing
B -lactamase producing

Amoxicillin

Staphylococcus aureus

Methicillin-susceptible Anti-staphylococcal penicillin

or 1st generation cephalosporin

Methicillin-resistnat
Enterobacteriaceae

Glycopeptide

Pseudomonas aeruginosa

Mycoplasma pneumoniae Macrolides
Chlamydophiia spp. Macrolides
Legionella spp. Respiratory FQ, macrolides
Coxiglla burnetii Doxycycline

Anaerobes

Influenza virus Oseltamivir

Penicilin G, high dose amoxicillin
2nd or 3rd generation cephalosporin,

B -lactam/ 8 -lactamase inhibitor

3rd generation cephalosporin
B -lactam/ 8 -lactamase inhibitor
Antipseudomonal B -lactam+aminoglycoside or FQ

B -lactam/ 8 -lactamase inhibitor, clindamycin

3rd generation cephalosporin (cefotaxime,
ceftriaxone), respiratory FQ flycopeptides
Respiratory FQ
Respiratory FQ

Clindamycin

Linezolid
Carbapenem (except ertapenem), FQ

Carbapenem, ciprofloxacin or levofloxacin
Respiratory FQ, doxycycline

Respiratory FQ, doxycycline

Doxycycline

Macrolide, FQ

Carbapenem

FQ: fluoroquinolone,
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Table 9, Causes of pneumonia with no response to antimicrobial therapy

Misdiagnosis

Congestive heart failure, pulmonary embolism, myocardial infarction, malignant neoplasm,

sarcoidosis, vasculitis (Wegener granulomatosis, etc), renal failure, pulmonary hemorrhage,
bronchiolitis obliterans organizing pneumonia, drug-induced lung diseases, eosinophilic
pneumonia, hypersensitivity pneumonia

Correct diagnosis
Problem in patients
Immune suppression

Focal site: obstruction, foreign body

Complication of pneumonia: pleural empyema, parapneumonic effusion

Problem in drugs

Errors in selection of drugs, dosage, or route of administration

Adverse reactions such as drug fever or drug interaction

Problem in microorganisms
anaerobes, etc)
Metastatic infection

Resistant bacteria, superinfection, uncommon organisms (Mycobacterium, Nocardia, fungus, virus,

Endocarditis, meningitis, arthritis, pericarditis, peritonitis, etc.
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Table 10, Checklist for decision of discharge

Clinically stable state
Body temperature <37 8°C
Pulse rate <100 per minute
Respiratory rate <24 per minute
Systolic pressure =90 mm Hg
Sa0, =90% at room air

Pa0, =60 mm Hg
Possible oral intake
Normal level of consciousness
Need for treatment of other underlying diseases
Need for other diagnostic tests
Social circumstances for patient care
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