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Community-acquired
pneumonia

1

48
X

/

Hospital-acquired
pneumonia

2-5 48
14
X >

24
1  ≥ 1oC

 ≥ 38.3oC  < 35oC 2

 > 25%
 > 10,000/µL  < 3,000/µL 3

 > 25
/ 100X

Ventilator-associated
pneumonia VAP 48

6

Health-care-associ-
ated pneumonia HCAP

90

30

6

7

1.

2.

3.

4.
Microbiologically

confirmed pneumonia
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Probable pneumonia

Possible pneumonia
X

CPIS < 6

8-11

CURB-65 1
pneumonia severity index

2
CURB-65  ≤ 1

CURB-65 ≥ 2

3

1 CURB-65  ≥ 65
BUN > 20 mg/dl

≥  3 0 / 9 0
mmHg 60 mmHg 10

2  > 65

 > 125/  >
30/ 9,11

≤  7 0 7 1 ~ 9 0
91~130 > 130

=
= 10

+10

+30

+20

+10

+10

+10

+20

 > 30 / +20

 < 90 mmHg +20

 < 35oC  ≥ 40oC +15

 ≥ 125 / +10

pH < 7.35 +30

Urea ≥ 30 mg/dL +20

Sodium < 130 mmol/L +10

 ≥ 250 mg/dL +10

 < 30% +10

PaO2 < 60 mmHg +10

+10

3 11
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Strep-
tococcus pneumoniae

65
Mycoplasma pneumoniae

K l e b s i e l l a
pneumoniae 12-14

13~16%13,14

S .
pneumoniae, K. pneumoniae, Pseudomonas
aeruginosa, Staphylococcus aureus 14-16

Burkholder ia  pseudomal le i
Acinetobacter baumannii

17

4

1.
2.

(1)
(2)

35%
 > 90%

(3) X

(4) /
 <

90 mmHg  < 60 mmHg
4

(5)  < 20 mL/hr

(6)

6,18,19

P. aeruginosa, A. baumannii, methicillin-
resistant S. aureus, extended-spectrum β-
lactamase (ESBL) producing K. pneumoniae,
Stenotrophomonas maltophilia
1. 5
2.
3. 90
4.

Etiologic agent Incidence (%)

S. pneumoniae 23.8~26.0

H. influenzae 4.8~9.0

S. aureus 1.0~1.8

K. pneumoniae 4.8~5.0

E. coli 1.0~1.8

M. pneumoniae 12.2~20.0

Chlamydia pneumoniae  4.7~13.0

Legionella pneumoniae 1.2~6.6

Viruses  1.0~10.0

Mycobacterium tuberculosis 1.2~2.0

Others 1.2~6.0

Etigology unknown 28~41

Mixed infection 13~16
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5. 90
6.
7.
8.

19-21

methicillin-resistant S. aureus, P.
aeruginosa, A. baumannii, Enterobacteriaceae

Clinical
pulmonary infection score

clinical pulmonary in-
fection score, CPIS Pugin

Pugin1 CPIS
6

93% 100%27

CPIS 6
28-31

CPIS

CPIS

22

Streptococcus pneumoniae or
Haemophilus influenzae

Staphyllococcus aureus (MRSA)

Pseudomonas aeruginosa
P. aeruginosa

23

ARDS
Acinetobacter baumannii

Carbapenems fluroquinolones 24,25

Extended spectrum  β-lactamase- cephalosporin
producing Enterbacteriaceae 26
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32 CPIS
CPIS

CPIS
33,34 35

1. X 1,37

(1)
(2)

(3)
(4)

2. CT 38,39

(1)
CT

(2) CT

(3) CT
X

CPIS

5 31,33,36

≥ 36.8  ≤ 38.4 0
(oC) ≥ 38.5  ≤ 38.9 1

≥ 39.0  ≤ 36.0 2

(/mm3)
≥ 4,000  ≤ 11,000 0
< 4,000  > 11,000 1

0
1
2

+1

> 240 ARDS 0
PaO2/FiO2 ≤ 240 ARDS 2

0
1
2

PSB < 103/mL BAL < 104/mL 0
PSB ≥ 103/mL BAL ≥ 104/mL 1

Gram +1

0
CHF ARDS 2
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1.

(1)

20%
38,39

40,41

42-44

(2)
2.

(1)
9

(2)

M. pneumoniae L.
pneumophila C. pneumoniae

45

3. 46

mycobacteria47,48 Mycoplasma49

Chlamydia50

PCR

1.

50~80% 90%

51-54

2. 80%
55,56

56,57

L. pneumophila serogroup 1

45,58-60

1.
(1)

(2) 100X
 ≥ 25

 > 10
2.

61

(1)
(2)

(3)
(4)

(5)
Legionella

3.
(1)

a.

b. S .
pneumoniae 85%62

c.

(2)
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(3) L. pneumophila
direct fluo-

rescent antibody test
50~70%45,59

Penicillium
marneffei

Pneumocystis jiroveci PCP
methenamine silver

Giemsa stains
4.

(1)
45,59

L. pneumophila
M. pneumoniae C. pneumoniae

(2)

63-66

80% 50%23

59

(3)

67

(4)
68

5.

Endotracheal
aspirates

1.
(1)

(2)

94~100%

69,70

(3)  >
105~106 cfu/mL
70~100%71-75

(4)

76

2.
(1)

14~
38%  > 60%

69,70

(2)  > 105~
106 cfu/mL

50~80% 68%
 > 30%

71-75

(3)

c o n t a m i n a t i o n
colonization infection

76

(4)

76
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(5) Transtracheal
aspirates 1970

77

1.
(1)

protected
specimen brushing, PSB
64~100%
8 0 % 7 8 , 7 9

bronchoalveolar lavage, BAL
70~90% 70~

100% 78,79

103 cfu/mL for
PSB, 104 cfu/mL for BAL

70~80%

80

(2)

S. pneumoniae H.
influenzae

81

ventilator-associated pneumonia,
VAP 81

(3)

82

81

(4)
X

83

(5)

84

o p p o r t u n i s t i c
infection

P. jiroveci
2.

(1)

85,86

(2)

(3)

(4)
BAL

> 104 cfu/mL
42~93%
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73% 1/4
45~100%

82% 20%69,

87,88

(5) PSB
33~36%63,82,83

 > 103 cfu/
mL

BAL 89 PSB

25%
90

(6)
(7)

(8)

80

(9)

(10)

1.
(1)
(2)
(3)

(4)

(5)
(6)

(7)
60~80%91-97

(8) 98

(9)

(10)
2.

(1)

99

25%
61% 47%100-102

80~100%100-102

(2)

25%
103 40%104

3~10%101,102

105,106

1~5%107

1.
(1) open lung biopsy

84.6%
108

(2)
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14.3% 6%

108

(3)

P. jiroveci 
cytomegalovirus

K a p o s i ’ s
sarcoma

109,110

(4)

2.
(1)

PSB BAL

100,104

(2) 50% 100,

104

111,112

1.

2.

3.

4.

5.

6.

BACTEC MGIT 960
MGIT

101

NAA

NAA
NAA

PCR

Nontuberculosis  mycobacteria
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NTM NAA

NAA

NAA
113-115

N A A
Mycobacterium tuberculosis complex

NTM
NAA

NAA

NAA

10%

> 65

metapneumovirus

SARS CoV
26~77%

S .  p n e u m o n i a e S .
aureus

outbreak

SARS CoV

116, 117

10
5

3-5

X

M .  p n e u m o n i a e L .
pneumophila

H5N1
H5N1

H5N1

H5N1
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14

RT-
PCR

3 0
DFA EIA 2-4 PCR 1-2

3-10

70%
90%

H 5 N 1
118

10

24

119

SARS CoV 21
2003

28 8,000
10%

50% 2004
SARS

SARS

S A R S
SARS

1.
SARS

2. SARS

3.
SARS

1. SARS
2. SARS

3. SARS
SARS
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1. SARS

SARS
(1)

(2)

2. SARS SARS

3. SARS
SARS

4. SARS

SARS
SARS

5. SARS

6.
SARS

SARS

SARS
SARS

PCR PCR
PCR

24

1.
2. X

3.
4.

(1)
(2)

5.

(1)
(2)

(3) X

(4)

(5)

6.

4

8



18

7.

HIV PCP Legionella
X

120
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1.
2. X

3.

(1) CBC

(2)
 > 25/ PaO2

 < 80 mmHg
4.

(1)

(2) X

(3)

Legionella
(4)

a.

b.

(5)

5.
P. aeruginosa

MRSA A. baumannii

6.
CPIS

(1) CPIS

(2) 48~72 CPIS CPIS

7

(3) CPIS
CPIS
10



20
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Streptococcus pneumoniae
    Penicilin MIC
      < 1 µg/mL Penicillin 1o cephalosporins

Penicillin or amoxicillin
      2 µg/mL Penicillin (12-18 MU/d) 3o or 4o cephalosporinsa

Ampicllin or amoxicillin Telithromycin
      ≥ 4 µg/mL 3o or 4o cephalosporinsa Vancomycin or teicoplanin

Vancomycin or teicoplanin     + Rifampicin
Newer fluoroquinolonesb

Telithromycin
Haemophilus influenzae
      β-lactamase (-) Ampicillin or amoxicillin New macrolidesc

TMP/SMX
      β-lactamase (+) Ampicillin/sulbactam 3o cephalosporins

Amoxicillin/clavulanate New macrolidesc

2o cephalosporins Fluoroquinolones
Telithromycin

Moraxella catarrhalis 2o cephalosporins Erythromycin or
Ampicillin/sulbactam     new macrolidesc

Amoxicillin/clavulanate 3o cephalosporins
Fluoroquinolones
Telithromycin

Legionella species Erythromycin or Erythromycin or
    new macrolidesc     new macrolidesc

    + Rifampicin
Tetracyclines
Fluoroquinolones

Mycoplasma pneumoniae Erythromycin or Tetracyclines
    new macrolidesc Fluoroquinolones

Chlamydia pneumoniae Tetracyclines Fluoroquinolones
Erythromycin or
    new macrolidesc
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/   
Outpatients
    S. pneumoniae Penicillin or Ampicillin/sulbactam,
    M. pneumoniae     Erythromycin,     amoxicillin/clavulanate,
    C. pneumoniae     new macrolidesc or     2o cephalosporins or
    H. influenzae, other GNB     Combination     Erythromycin,
    S. aureus     new macrolidesc or

    Combination
Tetracyclines
Newer fluoroquinolonesb

Telithromycin
Inpatients, Mild-to-Moderate
    S. pneumoniae Penicillin, 2o Ampicillin/sulbactam,
    H. influenzae     cephalosporins or     amoxicillin/clavulanate,
    Other GNB     Erythromycin,     ertapenem or
    Legionella spp.     new macrolidesc or     Erythromycin,
    C. pneumoniae     Combination     new macrolidesc or

    Combiantion
Tetracyclines
Newer fluoroquinolonesb

Telithromycin
Inpatients, Severe, ICU stayd

    K. pneumoniae 3o cephalosporinse or Ticarcillin/clavulanate or
    S. pneuomniae     Ureidopenicillins ±     Piperacillin/tazobactam or
    Legionella spp.     Aminoglycosidesf ±     4o cephalosporins ±
    Other GNB     Erythromycin or     Aminoglycosidesf ±
    P. aeruginosa     new macrolidesc     Erythromycin or new macrolidesc

    Acinetobacter spp. Fluoroquinolones
Aspiration pneumonia (including lung abscess)
    Anaerobes Penicillin or Penicillin + metronidazole or
    S. pneumoniae     Clindamycin     Ampicillin/sulbactam or
    Other streptococci     Amoxicillin/clavulanate or
    Enterobacteriaceae     2o cephalosporins (cephamycins)g or

    Ertapenem
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/   
No Risk Factorsh for MDRP, Early Onseti, Any Disease Severity
    K. pneumoniae Ampicillin/sulbactam or Ticarcillin/clavulanate or
    Enterobacter spp.     Amoxicillin/clavulanate or     Piperacillin/tazobactam or
    H. influenzae     2o or 3o cephalosporinsa or     Aztreonam or
    Other GNB     Ureidopenicillins ±     Ertapenem or
    S. pneumoniae     Aminoglycosidesf     Fluoroquinolones ±
    MSSA     minoglycosidesf

Risk Factorsh for MDRP, Late Onsetj, Any Disease Severity
    P. aeruginosa 3o cephalosporinse or Ticarcillin/clavulanate or
    Acinetobacter spp.     Ureidopenicillins     Piperacillin/tazobactam or
    MRSA Fluoroquinolonesk +     Aztreonam or
    S. maltophilia     Aminoglycosidesf ±     Imipenem or
    Legionella spp.     Erythromycin or     Meropenem or

    new macrolidesc ± 4o cephalosporins +
    Vancomycin or     Aminoglycosidesf ±
    Teicoplanin or     Erythromycin or newer
    Linezolid     macrolidesc ±

    Vancomycin or teicoplanin
    Linezolid
    ± Sulbactam (for MDRAB)
    ± Colistin (for MDRPA or MDRAB)

Ventilator-associated pneumonia
    P. aeruginosa 3o cephalosporinse or Ticarcillin/clavulanate or
    Acinetobacter spp.     Ureidopenicillins or     Piperacillin/tazobactam or
    MRSA     Fluoroquinolonesk +     Aztreonam or

    Aminoglycosidesf ±     Imipenem or
    Vancomycin or     Meropenem or
    Teicoplanin or     4o cephalosporins +
    Linezolid     Aminoglycosidesf ±

    Vancomycin or
    Teicoplanin or
    Linezolid
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Antibiotic Recommended Dosage
Anti-pseudomonal cephalosporins
    Cefepime      2 g q8h
    Cefpirome      2 g q8-12h
    Ceftazidime      2 g q8h
Carbapenems
    Imipenem      500 mg q6 h or 1 g q8h
    Meropenem      1 g q8h
β-Lactam/β-lactamase inhibitor
    Piperacillin-tazobactam      4.5 g q6h
Aminoglycosides
    Gentamicin      7 mg/kg/day
    Tobramycin      7 mg/kg/day
    Amikacin      20 mg/kg/day
    Isepamicin      400 mg /day
Antipseudomonal quinolones
    Ciprofloxacin      400 mg q8h
    Levofloxacin      750 mg/day
Glycopeptides
    Vancomycin      15 mg/kg q12h
    Teicoplanin      400 mg/day
Miscellaneous
    Linezolid      600 mg q12h
    Colistin      2MU q8h
    Sulbactam      1-2 g q6h
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MIC = Minimal inhibitory concentration TMP-SMX = trimethoprim-sulfamethoxazole GNB = gram-
negative bacilli ICU = intensive care units MDRP = multidrug-resistant pathogens, including P.
aeruginosa, A. baumannii, and extended-spectrum β-lactamase-producing Enterobacteriaceae  MSSA =
methicillin-susceptible S. aureus MRSA = methicillin-resistant S. aureus MDRAB = multidrug-resis-
tant A. baumannii MDRP = multidrug resistant pathogens MDRPA = multidrug-resistant P. aeruginosa
a Cefotaxime, ceftriaxone, cefepime, and cefpirome
b Moxifloxacin, levofloxacin  when use, pulmonary tuberculosis should be considered and aggressive

microbiologigical evaluation for Mycobacterium tuberculosis should be performed.
c Clarithromycin and azithromycin
d The definition of severe pneumonia are 1. Admission to the ICU 2.Respiratiory failure (mechanical

ventilation or FiO2 > 0.35 to keep saturation > 90%) 3.Rapid radiographic progression, multilobar
pneumonia, or cavitation of a lung infiltrate 4.Evidence of sepsis with hypotension and/or end-organ
dysfunction shock, vasopressor requirement > 4 hours, urine output < 20ml/h or totat urine output <
80ml over 4hours, acute renal failure (requiring dialysis).

e Consider pneumonia due to P. aeruginosa
f Include isepamicin
g Cefoxitin, cefotetan and cefmetazole
h Risk factors for MDRP are 1. Antimicrobial therapy in preceding 90 days 2. Current hospitalization of

5 days or more 3. High frequency of antibiotic resistance in the community or in the specific hospital
unit 4. Presence of risk factors for hospital-acquired pneumonia hospitalization for 2 days or more in
the preceding 90 days, residence in a nursing home or extended care facility, home infusion therapy
(including antibiotics), chronic dialysis within 30 days, home wound care, family member with MDRP
5. Immunosuppressive disease and/or therapy.

i Pneumonia occurs within the first 4 days of hospitalization.
j Pneumonia occurs 5 days or more of hospitalization.
k Includes ciprofloxacin, levofloxacin
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Health-care-
associated

CDC
IA IB II

Unresolved

IA
IB

II
Unresolved

IA IB II

Unresolved

1. Guidelines for preventing health-care-asso-
ciated pneumonia, 2003: recommendations
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of CDC and the Healthcare Infection Con-
trol Practices Advisory Committee.MMWR
Recomm Rep. 2004 Mar 26; 53(RR-3): 1-
36.

2. CDC. NNIS criteria for determining noso-
comial pneumonia. Atlanta, GA: U.S. De-
partment of Health and Human Services,
CDC, 2003.

1.

Ia
2.

2003
CDC NNIS 100 ICU

1,000

Ib
II

3.
Ib

Ia
4.

Ia
5.

Ib
6.

autoclave high level
disinfection 76oC 30

Ia

Ib Face
mask, endotracheal tube, ventilator tubing,
Y piece, reservoir bag, humidifier, broncho-
scope, laryngoscope blades, mouthpieces
and tubing of  pulmonary function testing
equipment, nebulizers and their reservoirs,
oral and nasal airways, probes of CO2 ana-
lyzer or airway-pressure monitors, resusci-
tation bags, stylet, suction catheter, tem-
perature sensor.

7.
Ib

8.
Ib

9.
 > 48 II

10.

Ib
11. Ia

Ib
12.

Ib
13.

24 II
14.

II
15.

II
16.

II
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aspiration

1.
1b

2. II
3.

30-45 II
4. II
5.

6.
Ib

7.
cuf f sub-

glottic II
8. Cuff cuff

II
9. II

1. 60

Ib
2.

incentive spirometry
Ib

heat and moisture ex-
changer

chlohexidine

antacid, H2-antagonist, sucralfate

rotational
smoke tent

resuscitation bag

Legionellosis

1.
2.

3.

4.

1.
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2

2.

(1) 71-77oC 20-
50 mg/L 20-50 ppm

(2)
20oC 51oC

(3)

3. 2
3

3
4.

(1)

(2)

Pulmonary
aspergillosis

1.

2. Allogeneic HSCT

Autologous HSCT and solid-organ

transplant
3.

4.

5.

1.

2.

RSV

1. 12 -3 RSV

RSV
II

2.
Ia

3.
Ib

4.
Ib

5. RSV
RSV

II
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6. Ib
7. Ib
8.

Ib
9. RSV

Influenza virus

1.

2.

a. A B C

b. 65
c. 10

10
2-5 pneumococal conjugate vaccine

3.

4. 3
5.
6.

7.
8.
9.

amantadine rimantadine
or oseltamivir

2

a

1. 65 A  b

2. A

3. A  c

4. B

5. C  c
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2.
3.
4.

5.
6.
7. 6 18

aspirin
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