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AT N B G A FF (GE2)& CURB-65 3%k = 1 A g7 1L
e o AR L LG BTG AL RESF S 4 (CURB-65 =24 )
ER O o RPppd ~ B - RERAAFTRIERE > S L
BERFR (GL3) AR AT/ TR 5ok
i 1: CURB-65 : # # =65 fk » 273 # ha, 35k /8 3 » BUN >20mg/dl » »*

B = 30/4 0 & BT E (iRl 90 mmHg & 45E B )

60mmHg) ' Mt BN E - A > BF T A o
L2 BTG L ES >65k 0 EE MR R R o~ BB R  FR

TRR i~ AR ~ B s B>125/4 s e m>30/4 0w § T

3 LT RpRE ( pneumonia severity index ) 2

RIEHA P A S
& g = F# LM = 2810
B KR AR +10
& 1 +30
O R +20
N ? e ;];3 + 10
LY +10
BB + 10
WA + 20
v ez >30 =K /A + 20
ﬂz‘{ﬁfi <90 mmHg + 20
8.8 <35C22>40C + 15
o Ee>125 =/ +10
# "% pH<7.35 + 30




Urea > 30 mg/dl + 20

Sodium < 130 mmol/L +10
 #>250 mg/dl +10
= 7 <30% +10
Pa0O2 <60 mmHg +10
o4 A £ K + 10

<TOFPZisk 5 71-90 P2 & leinf 5 91-130 wfin 5 > 130 ¥ g
ot 5 -

wo o LAE RO

B BEOAE Y L AR B B RN PRAE 2 40T 0 et A
(- ) » Streptococcus pneumoniae & & ¥ 2 31425 X Ffh 0 £ H H 5365 K
g B o E 4 E Bt L i Mycoplasma pneumoniae  # A & e B
" 3 4 & Klebsiella pneumoniae 7 i 42 1 o & s F& A fEr2 b iR
ER A F AT LR 4 i 13~16% 0 o e % B E PlRE R BenE R
W om0 RIS Je ] 84c S. pneumoniae, K. pneumoniae, Pseudomonas

aeruginosa, Staphylococcus aureus % ">'7 - # = 4 Burkholderia pseudomallei,

Acinetobacter baumannii » &#_& B it | W L a0 g :fgq F17 .

% ('_ ) At T W ,’\ ’#’ ;1;:;(}‘% —LE;]- 13-15

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
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Etiologic agent Incidence (%)

M. pneumoniae 12.2 ~20.0
Chlamydia pneumoniae 4.7~13.0
Legionella spp. 1.2~6.6
Viruses 1.0~10.0
Mycobacterium tuberculosis 1.2~20
Others 1.2~6.0
Etiology unknown 28 ~ 41
Mixed infection 13~16
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. o i e o W oos 7,19,20
o~ P ERE R A L b 'R TR

ENSRENE S 3:}#;}@;—-5 » i B - By %ﬁ_#ﬁ%ﬁ?ﬁﬁ”ﬁﬁ%
5142 » 4 P. aeruginosa, A. baumannii, methicillin-resistant S. aureus (MRSA),

Extended-spectrum B-lactamase (ESBL) producing K. pneumoniae,

Stenotrophomonas maltophilia

()~ GfeAgiE S X g0 b oo

()~ #F 4L w i * st £ o

(=)~ i3 90 = ¥ &2 Bt 2ok o
(2) SERFABE FFF DFREpB S
(L)~ 51790 % § ferd X 01 oo
(=)~ kp=x%

(=)~ FrHl LB A DR R e R e
(M)~ RA G 5 EFEE

= R LE RO R AR M TR R

RN B oo

20-22

o % LA IR S > Flp A B Gk e s RF YR
RLF ~LEPL EIFFHF > LR S o F LR F4MRSA - P,
aeruginosa - A. baumannii ~ Enterobacteriaceae spp. - H ! 3L 4p B chTRk 7

Heded = o
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(%) Bp L F RRBFEE AP M A pde

b ) E

S. pneumoniae or H. influenzae

MRSA

P. aeruginosa

A. baumannii

ESBL producing

Enterobacteriaceae

T~ BRI R AR R R~ AR
Fd F - AFd B 8]

(L REALN Y e ALEE I S A
R NI SN A28 N
B Btk B LS

B B 00 B P AT FI -
Am@* it F I ER o
£ ¥ E 2 Jp% Poaeruginosa e
AEPET R NIRE G LB
mfﬁﬁ. 24

& et e Z 8y 3 (Acute
respiratory distress syndrome, & -
ARDS) ~ B3Rk if 24 g oh pliis
P NN E R NN TR P o]
% o £ ¥ i * carbapenems fr

fluoroquinolones ¥ = > *°
” d . .
¢ * 3" generation cephalosporin

RS EE BN - A
%l73}?3:€327
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HIV infection

Pneumocystis jiroveci ~
Mycobacterium tuberculosis ~
Cytomegalovirus(CMV) »

S. pneumoniae ~ Aspergillus spp

H. influenzae

Cancer-related neutropenia

P. aeruginosa - MRSA ~ K.

pneumoniae ~ Fungus

Post-splenectomy

S. pneumoniae ~ H. influenzae -

Neisseria meningitidis

Organ transplantation

< B RN R AR

T ]

agip>- i ? @ CMV -~ Fungus

Steroid therapy

P. aeruginosa ~ H. influenzae -

MRSA - K. pneumoniae ~ Fungus
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Series (ref. No.) Article title Evidence
level

Bartlett JG et al. Practice guidelines for the management of 1+

2000 (1) community-acquired pneumonia in adults.

Mandell LA et al. Infectious Diseases Society of 1+

2007 (2) America/American Thoracic Society

Consensus Guidelines on the Management

of Community-Acquired Pneumonia in

Adults.
Garner JS et al. CDC definitions for nosocomial 1+
1998 (3) infections.
Ibrahim EH et al. A comparative analysis of patients with 2+
2000 (4) early-onset vs late-onset nosocomial

pneumonia in the ICU setting.

American Thoracic Hospital-acquired pneumonia in adults: 1+
Society. diagnosis, assessment of severity, initial
1996 (5) antimicrobial therapy, and preventive

strategies.
Combes A et al. Incidence and outcome of polymicrobial 2+
2002 (6) ventilator-associated pneumonia.
Niederman MS et  Guidelines for the management of adults 1+
al. with hospital-acquired,
2005 (7) ventilator-associated, and

healthcare-associated pneumonia.




Series (ref. No.)

Article title Evidence

level

Calandra T et al. The international sepsis forum consensus 1+
2005(8) conference on definitions of infection in

the intensive care unit.
Mandell LA etal. Update of practice guidelines for the 1+
2003(9) management of community-acquired

pneumonia in immunocompetent adults.
Lin CC et al. Value of the pneumonia severity index in 2-
2005(10) assessment of community-acquired

pneumonia.
Lim WS et al. Defining community acquired pneumonia 1+
2003 (11) severity on presentation to hospital: an

international derivation and validation

study.
Fine MJ et al. A prediction rule to identify low-risk 1+
1997 (12) patients with community-acquired

pneumonia.
Ngeow YF et al. An Asian study on the prevalence of 2+
2005 (13) atypical respiratory pathogens in

community-acquired pneumonia.
Yen MY et al. A prospective etiologic study of 2-
2005 (14) community-acquired pneumonia in

Taiwan.
Lauderdale TL et al. Etiology of community acquired 2+
2005 (15) pneumonia among adult patients requiring

hospitalization in Taiwan.
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Series (ref. No.) Article title Evidence
level
Hu HC et al. Outcome analysis of patients requiring 2-
2005 (16) mechanical ventilation with severe
community-acquired pneumonia and
identified bacterial pathogens.
Wu CL et al. Etiology and cytokine expression in 2-
2006 (17) patients requiring mechanical ventilation
due to severe community-acquired
pneumonia.
Chen MZ et al. Severe community-acquired pneumonia 2-
2001 (18) due to Acinetobacter baumannii.
Rello J et al. Impact of previous antimicrobial therapy 2-
1993 (19) on the etiology and outcome of
ventilator-associated pneumonia.
Trouillet JL et al.  Ventilator-associated pneumonia caused 2-
1998 (20) by potentially drug-resistant bacteria.
Wu CL et al. Quantitative culture of endotracheal 2-
2002 (21) aspirates in the diagnosis of
ventilator-associated pneumonia in
patients with treatment failure.
Chastre J et al. Ventilator-associated pneumonia. 1+
2002 (22)
Park DR. The microbiology of ventilator-associated 1+
2005 (23) pneumonia.
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Series (ref. No.) Article title Evidence
level

Wang CY et al. Pandrug-resistant Pseudomonas 2-
2006 (24) aeruginosa among hospitalised patients:

clinical features, risk-factors and

outcomes.
Hsueh PR et al. Pandrug-resistant Acinetobacter 2-
2002 (25) baumannii causing nosocomial infections

in a university hospital.
Lee SO et al. Risk factors for acquisition of 2+
2004 (26) imipenem-resistant Acinetobacter

baumannii.
Lin MF et al. Risk factors in the acquisition of 2+
2003 (27) extended-spectrum beta-lactamase

Klebsiella pneumoniae: a case-control

study in a district teaching hospital in

Taiwan.
Hung CC et al. Clinical spectrum, morbidity and mortality 2+
2000 (28) of acquired immunodeficiency syndrome

in Taiwan: a 5-year prospective study.
Hugheset al. 2002 guidelines for the use of 2+
2002 (29) antimicrobial agents in neutropenic

patients with cancer.
Luna CM et al. Guidelines for the management of adults 1+
2005 (30) with hospital-acquired,

ventilator-associated, and

healthcare-associated pneumonia.

18



/\\2}'\;;‘;?‘%){

1. Bartlett JG, Dowell SF, Mandell LA, et al. Practice guidelines for the
management of community-acquired pneumonia in adults. Clin Infect Dis
2000; 31:347-382

2. Mandell LA, Wunderink RG, Antonio Anzueto , et al. Infectious Diseases
Society of America/American Thoracic Society Consensus Guidelines on the
Management of Community-Acquired Pneumonia in Adults. Clin Infect Dis
2007 ; 44 : 27-72

3. GarnerJS, Jarvis WR, Emori TG, et al. CDC definitions for nosocomial
infections, 1988. Am J Infect Control 1988; 16:128-140

4. Ibrahim EH, Ward S, Sherman G, et al. A comparative analysis of patients
with early-onset vs late-onset nosocomial pneumonia in the ICU setting.
Chest 2000; 117:1434-1442

5. Hospital-acquired pneumonia in adults: diagnosis, assessment of severity,
initial antimicrobial therapy, and preventive strategies. A consensus
statement, American Thoracic Society, November 1995. Am J Respir Crit
Care Med 1996; 153:1711-1725

6. Combes A, Figliolini C, Trouillet JL, et al. Incidence and outcome of
polymicrobial ventilator-associated pneumonia. Chest 2002; 121:1618-1623

7. Guidelines for the management of adults with hospital-acquired,
ventilator-associated, and healthcare-associated pneumonia. Am J Respir
Crit Care Med 2005; 171:388-416

8. Calandra T, Cohen J. The international sepsis forum consensus conference
on definitions of infection in the intensive care unit. Crit Care Med 2005;
33:1538-1548

9. Mandell LA, Bartlett JG, Dowell SF, et al. Update of practice guidelines for

the management of community-acquired pneumonia in immunocompetent

19



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

adults. Clin Infect Dis 2003; 37:1405-1433

Lin CC, Lee CH, Chen CZ, et al. Value of the pneumonia severity index in
assessment of community-acquired pneumonia. J Formos Med Assoc 2005;
104:164-167

Lim WS, van der Eerden MM, Laing R, et al. Defining community acquired
pneumonia severity on presentation to hospital: an international derivation
and validation study. Thorax 2003; 58:377-382

Fine MJ, Auble TE, Yealy DM, et al. A prediction rule to identify low-risk
patients with community-acquired pneumonia. N Engl J Med 1997;
336:243-250

Ngeow YF, Suwanjutha S, Chantarojanasriri T, et al. An Asian study on the
prevalence of atypical respiratory pathogens in community-acquired
pneumonia. Int J Infect Dis 2005; 9:144-153

Yen MY, Hu BS, Chen YS, et al. A prospective etiologic study of
community-acquired pneumonia in Taiwan. J Formos Med Assoc 2005;
104:724-730

Lauderdale TL, Chang FY, Ben RJ, et al. Etiology of community acquired
pneumonia among adult patients requiring hospitalization in Taiwan. Respir
Med 2005; 99:1079-1086

Hu HC, Huang CC, Tsai YH, et al. Outcome analysis of patients requiring
mechanical ventilation with severe community-acquired pneumonia and
identified bacterial pathogens. Chang Gung Med J 2005; 28:229-236

Wu CL, Chan MC, Chang GC, et al. Etiology and cytokine expression in
patients requiring mechanical ventilation due to severe community-acquired
pneumonia. J Formos Med Assoc 2006; 105:49-55

Chen MZ, Hsueh PR, Lee LN, et al. Severe community-acquired pneumonia
due to Acinetobacter baumannii. Chest 2001; 120:1072-1077

Rello J, Ausina V, Ricart M, et al. Impact of previous antimicrobial therapy

20



20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

on the etiology and outcome of ventilator-associated pneumonia. Chest 1993;
104:1230-1235

Trouillet JL, Chastre J, Vuagnat A, et al. Ventilator-associated pneumonia
caused by potentially drug-resistant bacteria. Am J Respir Crit Care Med
1998; 157:531-539

Wu CL, Yang D, Wang NY, et al. Quantitative culture of endotracheal
aspirates in the diagnosis of ventilator-associated pneumonia in patients with
treatment failure. Chest 2002; 122:662-668

Chastre J, Fagon JY. Ventilator-associated pneumonia. Am J Respir Crit
Care Med 2002; 165:867-903

Park DR. The microbiology of ventilator-associated pneumonia. Respir Care
2005; 50:742-763

Wang CY, Jerng JS, Cheng KY, et al. Pandrug-resistant Pseudomonas
aeruginosa among hospitalised patients: clinical features, risk-factors and
outcomes. Clin Microbiol Infect 2006; 12:63-68

Hsueh PR, Teng LJ, Chen CY, et al. Pandrug-resistant Acinetobacter
baumannii causing nosocomial infections in a university hospital, Taiwan.
Emerg Infect Dis 2002; 8:827-832

Lee SO, Kim NJ, Choi SH, et al. Risk factors for acquisition of
imipenem-resistant Acinetobacter baumannii: a case-control study.
Antimicrob Agents Chemother 2004; 48:224-228

Lin MF, Huang ML, Lai SH. Risk factors in the acquisition of
extended-spectrum beta-lactamase Klebsiella pneumoniae: a case-control
study in a district teaching hospital in Taiwan. J Hosp Infect 2003; 53:39-45
Hung CC, Chen MY, Hsieh SM,et al. Clinical spectrum, morbidity and
mortality of acquired immunodeficiency syndrome in Taiwan: a 5-year
prospective study. J Acquir Immune Defic Syndr 2000;24:378-85.

Hughes WT,Armstrong D,Bodey GP,et al.2002 guidelines for the use of

21



antimicrobial agents in neutropenic patients with cancer. Clin Infect Dis
2002;34:730-751.

30. Luna CM, Monteverde A, Rodriguez A, et al. Guidelines for the
management of adults with hospital-acquired, ventilator-associated, and
healthcare-associated pneumonia. Am J Respir Crit Care Med 2005;171:
388-416

22



% = - \154 X 3 2
fri LADEHEHY LLBEEE
— ~ FEIRREL A fﬂ £ (Clinical pulmonary infection score ) 2_

%Tiy B

—

\\‘

i IR g % 4p#% (Clinical pulmonary infection score, CPIS) (% =) » & %
d Pugin £ 4 32 315 Kok % KIEPIE e BAp B OE L 4 0 4y 1o Pugin’
3 W CPIS ~ 2% 6 4 ey 4 > FE TG M X 0 sensitivity fv specificity 4 %] &
93 % 4 100 %’ o # i 15 F 87 7 4 IR CPIS + % 6 A B ¥ L v B A

iz%&¢ﬁ$”o%umw5%%cmsg%m%x(%w{@aﬁw@

PR A BEOR S RS ERL A F o W CPISHRA R Y2 2@
2 GA RS AP w AR 0 1T R ko dRA R R P 5 A D

O AR A IR A B Rt R BB R R e FRE

Pt kA3 7o CPIS ¥ 117 4 i % it % - B pLedg i o %‘%'EJ CPIS #

£ PR o CPIS ¥ 00 % hFFfop A 7118 10 k-2 * mAzfid £ o
(#2) 531 a8 3E 445 4% (CPIS)

IE P R R A8
>36.4 7 <384 0
BECC):2 R >38.5F <389 1
>39.0: <364 2
>4000 ¥ < 11000 0
v ow IR
<4000 & > 11000 1
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% B Bk s A B
S 0
Reife B PR !
5 E 2
C:3:4 +1)
PN >240 &% ARDS 0
Pa0, / F|0, <240 ¥ & ARDS 2
# R 0
W Rz 1
CRAYSE A 2
SRR FE (PSB<10’/ml & 0
BAL < 10*/ml)
Teite 55 % ® 1% 2% FE (PSB>10°/ 1
ml & BAL>10"/ml)
(Efgeanigshk +1)
= 2k 0
I 2R S R s L
2

#iEH 4 (#% CHF # ARDS)

Fo AT UG SR ¥ 2 ARG

2= T 4 e

N 79,12
NVAS 'S

W3 12 4% %8 A4 7 (Protected specimen brushing, PSB ) ; & § ¢ ¥ /2 /g

7 it ( Bronchoalveolar lavage, BA L)
Z ~g3IRE fg@%ﬁﬁx‘/)%ﬁ’ﬁ'fﬁ
(-) "™ X k2 por w0

1. 1% 2 0% 3 b g o
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FAG R L LETE R RIS LR E T TR Z AR RS
2k

ORI E B L Aot AR TR s RAg o

BRI R aOF & -

etk (CT) = i & P

;B
ﬁ,
. AT BN R K;;;Az T F R Esg30 CT o

A Rt g 4 CT G es el @k L g 1e e ~ 90 B ~ k99

EREF R 2FHL 0 BIETR CT WX L gar > 7 5 B Ui

S A RBE R FERANAST AT RS

A GERA R RINs 2 kMR -
%

PR FHE QT BBREER on AL

\m

DEEITFRIL2RAE BB H20% LT Ed w R AR A M
-~ I o 2y s 2L 2B 14,15 . oo 3 SR
THUTE B EIFE TR RS e RBAEEBEEE R %
a2 N TRy < 21 s s VRS 1 1
o FHFHE B M B2 2RI R AR AT L AT

" LY = s s x  18-20
ARG S I N RO °

A Eh D BATRE M o
PSR D
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Series (ref. No.) Article title Evidence
level
Bartlett JG etal ~ Practice guidelines for the management of 1+
2000 (1) community-acquired pneumonia in adults.
Mandell LA et al. Infectious Diseases Society of 2+
2007 (2) America/American Thoracic Society Consensus
Guidelines on the Management of
Community-Acquired Pneumonia in Adults.
Pugin J et al. Diagnosis of ventilator-associated pneumonia by 2+

1991(3) bacteriologic analysis of bronchoscopic and
nonbronchoscopic "blind" bronchoalveolar

lavage fluid.
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Series (ref. No.)

Article title Evidence

level
Fabregas et al. Clinical diagnosis of ventilator associated 2++
1999 (4) pneumonia revisited: comparative validation
using immediate post-mortem lung biopsies.
Fartoukh M et al. Diagnosing pneumonia during mechanical 2-
2003 (5) ventilation: the clinical pulmonary infection
score revisited.
Schurink CA et al. Clinical pulmonary infection score for 2-
2004 (6) ventilator-associated pneumonia: accuracy and
inter-observer variability.
Luyt CE et al. Value of the clinical pulmonary infection score 2-
2004 (7) for the identification and management of
ventilator-associated pneumonia.
Shorr AF et al. Ventilator-associated pneumonia: insights from 1-
2005 (8) recent clinical trials.
Luna CM et al. Resolution of ventilator-associated pneumonia: 2+
2003 (9) prospective evaluation of the clinical pulmonary
infection score as an early clinical predictor of
outcome.
Luna CM et al. Appropriateness and delay to initiate therapy in 2+
2003 (10) ventilator-associated pneumonia.
Micek ST etal. A randomized controlled trial of an antibiotic 1+
2004 (11) discontinuation policy for clinically suspected

ventilator-associated pneumonia.
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Series (ref. No.) Article title Evidence

level

Singh N et al. Short-course empiric antibiotic therapy for 1++
2000 (12) patients with pulmonary infiltrates in the

intensive care unit. A proposed solution for

indiscriminate antibiotic prescription.
ERS Task Force = Guidelines for management of adult 4
Report et al. community-acquired lower respiratory tract
1998 (13) infections. European Respiratory Society.
Diefenthal HC et The role of plain films, CT, tomography, 4
al. ultrasound, and percutaneous needle aspiration
1988 (14) in the diagnosis of inflammatory lung disease.
Heussel CP et al. Early detection of pneumonia in febrile 2+
1997 (15) neutropenic patients: use of thin-section CT.
FagonJY etal. = Nosocomial pneumonia in patients receiving 1+
1989 (16) continuous mechanical ventilation. Prospective

analysis of 52 episodes with use of a protected

specimen brush and quantitative culture

techniques.
Bryan CSetal. Bacteremic nosocomial pneumonia. Analysis of 1+
1984 (17) 172 episodes from a single metropolitan area.
Ostergaard L et al. Andersen PL. Etiology of community-acquired I++
1993 (18) pneumonia. Evaluation by transtracheal

aspiration, blood culture, or serology.

Chalasani NP et  Clinical utility of blood cultures in adult patients 1+
al. 1995 (19) with community-acquired pneumonia without

defined underlying risks.
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Series (ref. No.) Article title Evidence
level

Berk SL. Justifying the use of blood cultures when 2+

1995 (20) diagnosing community-acquired pneumonia.

Lin CC et al. Value of the pneumonia severity index in 2-

2005 (21) assessment of community-acquired pneumonia.

Niederman MS et
al.

1993 (22)

Guidelines for the initial management of adults 4
with community-acquired pneumonia: diagnosis,
assessment of severity, and initial antimicrobial
therapy. American Thoracic Society. Medical

Section of the American Lung Association.

Ieven M et al. Relevance of nucleic acid amplification 4
1997 (23) techniques for diagnosis of respiratory tract

infections in the clinical laboratory.
MMWR. Nucleic acid amplification tests for tuberculosis. 4
1996 (24)
American Rapid diagnostic tests for tuberculosis: what is 4

Thoracic Society

the appropriate use?

Workshop .

1997 (25)

Falguera M et al. Detection of Mycoplasma pneumoniae by 2++

1996 (26) polymerase chain reaction in lung aspirates from
patients with community-acquired pneumonia.

Gaydos CA et al. Diagnostic utility of PCR-enzyme immunoassay,  2++

1994 (27) culture, and serology for detection of Chlamydia

pneumoniae in symptomatic and asymptomatic

patients.
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Series (ref. No.) Article title Evidence
level
Marcos MA et al. Rapid urinary antigen test for diagnosis of 2++
2003 (28) pneumococcal community-acquired pneumonia
in adults.
Tzeng DH etal.  Diagnostic value of the Binax NOW assay for 2++
2006 (29) identifying a pneumococcal etiology in patients
with respiratory tract infection.
Genne D et al . Enhancing the etiologic diagnosis of 2++
2006 (30) community-acquired pneumonia in adults using
the urinary antigen assay (Binax NOW).
Ishida T et al. A 3-year prospective study of a urinary 2++
2004 (31) antigen-detection test for Streptococcus
pneumoniae in community-acquired pneumonia:
utility and clinical impact on the reported
etiology.
Helbig JH etal.  Detection of Legionella pneumophila antigen in 2++
2001 (32) urine samples by the BinaxNOW
immunochromatographic assay and comparison
with both Binax Legionella Urinary Enzyme
Immunoassay (EIA) and Biotest Legionella Urin
Antigen EIA.
Yzerman EP et al . Sensitivity of three urinary antigen tests 2++

2002 (33)

associated with clinical severity in a large
outbreak of Legionnaires' disease in The

Netherlands.
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Series (ref. No.)

Article title Evidence

level
Blazquez RM et  Sensitivity of urinary antigen test in relation to 2+
al. clinical severity in a large outbreak of Legionella
2005 (34) pneumonia in Spain.
Tobin MJ. Diagnosis of pneumonia: techniques and 2-
1987 (35) problems.
Bartlett JG et al. Community-acquired pneumonia. 2-
1995 (36)
Gleckman R et al. Sputum gram stain assessment in 2++
1988 (37) community-acquired bacteremic pneumonia.
Reimer LG et al. Role of the microbiology laboratory in the 2-
1998 (38) diagnosis of lower respiratory tract infections.
Rein MF et al. Accuracy of Gram's stain in identifying 2-
1978 (39) pneumococci in sputum.
Barrett-Connor E. The nonvalue of sputum culture in the diagnosis 2-
1971 (40) of pneumococcal pneumonia.
Lentino JR et al. Nonvalue of sputum culture in the management 2+
1987 (41) of lower respiratory tract infections.
Bates JH et al. Microbial etiology of acute pneumonia in 2-
1992 (42) hospitalized patients.
Fang GD et al. New and emerging etiologies for 1-
1990 (43) community-acquired pneumonia with

implications for therapy. A prospective

multicenter study of 359 cases.
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Series (ref. No.) Article title Evidence

level
Wang CY etal.  Pandrug-resistant Pseudomonas aeruginosa 2-
2006 (44) among hospitalised patients: clinical features,
risk-factors and outcomes.
Jefterson H et al. Transportation delay and the microbiological 2+
1975 (45) quality of clinical specimens.
Fine MJ et al. Evaluation of housestaff physicians' preparation 2++
1991 (46) and interpretation of sputum Gram stains for
community-acquired pneumonia.
Lambert RS et al. Comparison of tracheal aspirates and protected 2-
1989 (47) brush catheter specimens for identifying
pathogenic bacteria in mechanically ventilated
patients.
Torres AAetal. Diagnostic value of quantitative cultures of 2+
1989 (48) bronchoalveolar lavage and telescoping plugged
catheters in mechanically ventilated patients
with bacterial pneumonia.
el-Ebiary M et al. Quantitative cultures of endotracheal aspirates 2++
1993 (49) for the diagnosis of ventilator-associated
pneumonia.
Sauaia A et al. Diagnosing pneumonia in mechanically 2+
1993 (50) ventilated trauma patients: endotracheal aspirate

versus bronchoalveolar lavage.
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Series (ref. No.) Article title Evidence

level

Marquette CH et  Diagnostic tests for pneumonia in ventilated 2++
al. patients: prospective evaluation of diagnostic
1995 (51) accuracy using histology as a diagnostic gold

standard.
Jourdain B et al.  Role of quantitative cultures of endotracheal 2+
1995 (52) aspirates in the diagnosis of nosocomial

pneumonia.
Marquette CH et  Diagnostic efficiency of endotracheal aspirates 2++
al. with quantitative bacterial cultures in intubated
1993 (53) patients with suspected pneumonia. Comparison

with the protected specimen brush.
Cook D et al. Endotracheal aspiration in the diagnosis of 1+
2000 (54) ventilator-associated pneumonia.
Hahn HH et al. Transtracheal aspiration in the evaluation of 2-
1970 (55) patients with pneumonia.
Meduri GU. Diagnosis and differential diagnosis of 2++
1995 (56) ventilator-associated pneumonia.
Chastre J et al. Evaluation of bronchoscopic techniques for the 2++
1995 (57) diagnosis of nosocomial pneumonia.

Luna CM et al. Impact of BAL data on the therapy and outcome 2+

1997 (58) of ventilator-associated pneumonia.

Souweine B et al. Diagnostic accuracy of protected specimen brush 2+
1998 (59) and bronchoalveolar lavage in nosocomial
pneumonia: impact of previous antimicrobial

treatments
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Series (ref. No.) Article title Evidence
level
Heyland DK et al. The attributable morbidity and mortality of 2++
1999 (60) ventilator-associated pneumonia in the critically
ill patient.
Feinsilver SH et Utility of fiberoptic bronchoscopy in 2-

al. nonresolving pneumonia.
1990 (61)
Kollet MH et al.  The influence of mini-BAL cultures on patient 2+
1998 (62) outcomes: implications for the antibiotic

management of ventilator-associated pneumonia.
Niederman MS et Invasive diagnostic testing is not needed 2-
al. routinely to manage suspected
1994 (63) ventilator-associated pneumonia.

Chastre J et al.

Invasive diagnostic testing should be routinely 2-

1994 (64) used to manage ventilated patients with

suspected pneumonia.
Baughman RP et  Use of the protected specimen brush in patients 2-
al. with endotracheal or tracheostomy tubes.
1987 (65)
Chastre J et al. Diagnosis of nosocomial bacterial pneumonia in 2-
1988 (66) intubated patients undergoing ventilation.

comparison of the usefulness of bronchoalveolar

lavage and the protected specimen brush.
de Jaeger Aetal. Protected specimen brush or bronchoalveolar 1+
1999 (67) lavage to diagnose bacterial nosocomial

pneumonia in ventilated adults: a meta-analysis.
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Series (ref. No.) Article title Evidence
level

Marquette CH et  Diagnosis of pneumonia in mechanically 2++
al. 1993 (68) ventilated patients.
Davidson M et al. Bacteriologic diagnosis of acute pneumonia. 2++
1976 (69) Comparison of sputum, transtracheal aspirates,

and lung aspirates.
Castellino RA et  Etiologic diagnosis of focal pulmonary infection 2++
al. 1979 (70) in immunocompromised patients by

fluoroscopically guided percutaneous needle

aspiration.
Palmer DL et al.  Needle aspiration of the lung in complex 2++
1980 (71) pneumonias.
Zavala DC et al.  Ultrathin needle aspiration of the lung in 2++
1981 (72) infectious and malignant disease.
Torres A et al. Diagnostic value of nonfluoroscopic 2++
1990 (73) percutaneous lung needle aspiration in patients

with pneumonia.
Yang PC et al. Ultrasonographic evaluation of pulmonary 2++
1992 (74) consolidation.
Lee LN et al. Diagnosis of pulmonary cryptococcosis by 2++
1993 (75) ultrasound guided percutaneous aspiration.
Manresa F et al.  Needle aspiration techniques in the diagnosis of 4
1991 (76) pneumonia.
Zalacain R etal.  Influence of three factors on the diagnostic 2++

1995 (77)

effectiveness of transthoracic needle aspiration

In pneumonia.
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Series (ref. No.) Article title Evidence
level
Torres A et al. Validation of different techniques for the 2-

1994 (78) diagnosis of ventilator-associated pneumonia.
Comparison with immediate postmortem
pulmonary biopsy.

Dorca J et al. Efficacy, safety, and therapeutic relevance of 2++

1995 (79) transthoracic aspiration with ultrathin needle in
nonventilated nosocomial pneumonia.
Scott JA et al. The value and complications of percutaneous 1++
1999 (80) transthoracic lung aspiration for the etiologic
diagnosis of community-acquired pneumonia.
Staroselsky AN et Additional information from percutaneous 2+
al. cutting needle biopsy following fine-needle
1998 (81) aspiration in the diagnosis of chest lesions.
Rao VK et al. Utility of transbronchial biopsy in patients with 2-
1998 (82) acute respiratory failure: a postmortem study.
Miller KS et al.  Prediction of pneumothorax rate in percutaneous 2-
1988 (83) needle aspiration of the lung.
Cox JE et al. Transthoracic needle aspiration biopsy: variables 2+
1999 (84) that affect risk of pneumothorax.
Skerrett SJ. Diagnostic testing for community-acquired 4
1999 (85) pneumonia.
Nusair S et al. The role of fibre-optic bronchoscopy in solid 4

1999 (86)

organ, transplant patients with pulmonary

infections.
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Series (ref. No.) Article title Evidence

level
Salzman SH. Bronchoscopic techniques for the diagnosis of 4
1999 (87) pulmonary complications of HIV infection.
O'Brien et al. Safety and yield of transbronchial biopsy in 2-
1997 (88) mechanically ventilated patients.

£ - ~2§<%¢1§%:

1. Bartlett JG, Dowell SF, Mandell LA, et al. Practice guidelines for the
management of community-acquired pneumonia in adults. Infectious
Diseases Society of America. Clin Infect Dis 2000; 31:347-382

2. Mandell LA, Wunderink RG, Antonio Anzueto, et al. Infectious Diseases
Society of America/American Thoracic Society Consensus Guidelines on the
Management of Community-Acquired Pneumonia in Adults.Clin Infect Dis
2007 ; 44 : 27-72

3. Pugin J, Auckenthaler R, Mili N, et al. Diagnosis of ventilator-associated
pneumonia by bacteriologic analysis of bronchoscopic and
nonbronchoscopic "blind" bronchoalveolar lavage fluid. Am Rev Respir Dis
1991; 143:1121-1129

4. Fabregas N, Ewig S, Torres A, et al. Clinical diagnosis of ventilator
associated pneumonia revisited: comparative validation using immediate
post-mortem lung biopsies. Thorax 1999; 54:867-873

5. Fartoukh M, Maitre B, Honore S, et al. Diagnosing pneumonia during
mechanical ventilation: the clinical pulmonary infection score revisited. Am
J Respir Crit Care Med 2003; 168:173-179

6. Schurink CA, Van Nieuwenhoven CA, Jacobs JA, et al. Clinical pulmonary

infection score for ventilator-associated pneumonia: accuracy and
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10.

11.

12.

13.

14.

15.

inter-observer variability. Intensive Care Med 2004; 30:217-224

Luyt CE, Chastre J, Fagon JY. Value of the clinical pulmonary infection
score for the identification and management of ventilator-associated
pneumonia. Intensive Care Med 2004; 30:844-852

Shorr AF, Kollef MH. Ventilator-associated pneumonia: insights from recent
clinical trials. Chest 2005; 128:583S-591S

Luna CM, Blanzaco D, Niederman MS, et al. Resolution of
ventilator-associated pneumonia: prospective evaluation of the clinical
pulmonary infection score as an early clinical predictor of outcome. Crit
Care Med 2003; 31:676-682

Luna CM, Aruyj P, Niederman MS, et al. Appropriateness and delay to initiate
therapy in ventilator-associated pneumonia. Eur Respir J 2006; 27:158-164
Micek ST, Ward S, Fraser V], et al. A randomized controlled trial of an
antibiotic discontinuation policy for clinically suspected
ventilator-associated pneumonia. Chest 2004; 125:1791-1799

Singh N, Rogers P, Atwood CW, et al. Short-course empiric antibiotic
therapy for patients with pulmonary infiltrates in the intensive care unit. A
proposed solution for indiscriminate antibiotic prescription. Am J Respir Crit
Care Med 2000; 162:505-511

ERS Task Force Report. Guidelines for management of adult
community-acquired lower respiratory tract infections. European
Respiratory Society. Eur Respir J 1998; 11:986-991

Diefenthal HC, Tashjian J. The role of plain films, CT, tomography,
ultrasound, and percutaneous needle aspiration in the diagnosis of
inflammatory lung disease. Semin Respir Infect 1988; 3:83-105

Heussel CP, Kauczor HU, Heussel G, et al. Early detection of pneumonia in
febrile neutropenic patients: use of thin-section CT. AJR Am J Roentgenol
1997; 169:1347-1353
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16.

17.

18.

19.

20.

21.

22.

23.

24.

Fagon JY, Chastre J, Domart Y, et al. Nosocomial pneumonia in patients
receiving continuous mechanical ventilation. Prospective analysis of 52
episodes with use of a protected specimen brush and quantitative culture
techniques. Am Rev Respir Dis 1989; 139:877-884

Bryan CS, Reynolds KL. Bacteremic nosocomial pneumonia. Analysis of
172 episodes from a single metropolitan areca. Am Rev Respir Dis 1984;
129:668-671

Ostergaard L, Andersen PL. Etiology of community-acquired pneumonia.
Evaluation by transtracheal aspiration, blood culture, or serology. Chest
1993; 104:1400-1407

Chalasani NP, Valdecanas MA, Gopal AK, et al. Clinical utility of blood
cultures in adult patients with community-acquired pneumonia without
defined underlying risks. Chest 1995; 108:932-936

Berk SL. Justifying the use of blood cultures when diagnosing
community-acquired pneumonia. Chest 1995; 108:891-892

Lin CC, Lee CH, Chen CZ, et al. Value of the pneumonia severity index in
assessment of community-acquired pneumonia. J Formos Med Assoc 2005;
104:164-167

Niederman MS, Bass JB, Jr., Campbell GD, et al. Guidelines for the initial
management of adults with community-acquired pneumonia: diagnosis,
assessment of severity, and initial antimicrobial therapy. American Thoracic
Society. Medical Section of the American Lung Association. Am Rev Respir
Dis 1993; 148:1418-1426

Ieven M, Goossens H. Relevance of nucleic acid amplification techniques
for diagnosis of respiratory tract infections in the clinical laboratory. Clin
Microbiol Rev 1997; 10:242-256

Nucleic acid amplification tests for tuberculosis. MMWR Morb Mortal Wkly
Rep 1996; 45:950-952
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25.

26.

27.

28.

29.

30.

31.

32.

24 Rapid diagnostic tests for tuberculosis: what is the appropriate use?
American Thoracic Society Workshop. Am J Respir Crit Care Med 1997;
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Series (ref. No.)  Article title Evidence

level
Mandell LA et al. Update of practice guidelines for the 1+
2003 (1) management of community-acquired

pneumonia in immunocompetent adults.

Roson B et al.

Causes and factors associated with early failure 2++

2004 (2) in hospitalized patients with
community-acquired pneumonia.
Calandra T et al. The international sepsis forum consensus 1+
2005 (3) conference on definitions of infection in the
intensive care unit.
Lim WS et al. Defining community acquired pneumonia 1+
2003 (4) severity on presentation to hospital: an
international derivation and validation study
Mandell LA et al. Infectious Diseases Society of 1+
2007 (5) America/American Thoracic Society
Consensus Guidelines on the Management of
Community-Acquired Pneumonia in Adults
Niederman MS et Guidelines for the management of adults with 1+
al. hospital-acquired, ventilator-associated, and
2005 (6) healthcare-associated pneumonia.
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. Mandell LA, Bartlett JG, Dowell SF, et al. Update of practice guidelines for

the management of community-acquired pneumonia in immunocompetent
adults. Clin Infect Dis 2003; 37:1405-1433

Roson B, Carratala J, Fernandez-Sabe N, et al. Causes and factors associated
with early failure in hospitalized patients with community-acquired
pneumonia. Arch Intern Med 2004; 164:502-508

Calandra T, Cohen J. The international sepsis forum consensus conference
on definitions of infection in the intensive care unit. Crit Care Med 2005;
33:1538-1548

Lim WS, van der Eerden MM, Laing R, et al. Defining community acquired
pneumonia severity on presentation to hospital: an international derivation
and validation study. Thorax 2003; 58:377-382

Mandell LA, Wunderink RG, Antonio Anzueto, et al. Infectious Diseases
Society of America/American Thoracic Society Consensus Guidelines on the
Management of Community-Acquired Pneumonia in Adults. Clin Infect Dis
2007;44:27-72

American Thoracic Society,Infectious Diseases Society of
America.Guidelines for the management of adults with
hospital-acquired,ventilator-associated,and healthcare-associated pneumonia.

Am J Respir Crit Care Med,2005,171:388-416
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Etiology Antibiotic of Choice Alternative

Streptococcus pneumoniae

Penicilin MIC
<1 pug/mL Penicillin 1° cephalosporins
Penicillin or amoxicillin
2 pg/mL Penicillin (12-18 MU/d) 3°or
Ampicllin or Amoxicillin 4°cephalosporins®
Telithromycin
>4 ng/mL 3° or 4° cephalosporins® Vancomycin or

Vancomycin or Teicoplanin ~ Teicoplanin +
Rifampicin
New
fluoroquinolones”
Telithromycin
Haemophilus influenzae
B-lactamase (-) Ampicillin or amoxicillin New macrolides®
TMP/SMX
B-lactamase (+) Ampicillin/sulbactam 3° cephalosporins
Amoxicillin/clavulanate New macrolides®
2°cephalosporins Fluoroquinolones

Telithromycin
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Etiology Antibiotic of Choice Alternative

Moraxella catarrhalis 2° cephalosporins Erythromycin or

Ampicillin/sulbactam new macrolides®

Amoxicillin/clavulanate 3° cephalosporins

Legionella spp.

Erythromycin or

new macrolides®

Fluoroquinolones

Telithromycin

Erythromycin or
new macrolides®

+ Rifampicin

Tetracyclines
Fluoroquinolones

Mycoplasma pneumoniae  Erythromycin or Tetracyclines
new macrolides® Fluoroquinolones
Chlamydia pneumoniae  Tetracyclines Fluoroquinolones

Erythromycin or

new macrolides®
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Age/Core pathogens Antibiotic of Choice Alternative
Outpatients
S. pneumoniae Penicillin or Ampicillin/sulbactam,

M. pneumoniae

C. pneumoniae

H. influenzae, other
GNB

S. aureus

Erythromycin,
new macrolides®

or in combination

Amoxicillin/clavulanate,
2° cephalosporins or
Erythromycin,

New macrolides® or

in combination
Tetracyclines

New fluoroquinolones®

Telithromycin

Inpatients, Mild-to-Moderate

S. pneumoniae
H. influenzae
Other GNB
Legionella spp.

C. pneumoniae

Penicillin,
2°cephalosporins or
Erythromycin ,
new macrolides® or

in combination

Ampicillin/sulbactam,
Amoxicillin/clavulanate,
Ertapenem or
Erythromycin,
New macrolides® or in
combiantion
Tetracyclines
New fluoroquinolones”

Telithromycin
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Inpatients, Severe, [CU stay‘j1

K. pneumoniae, 3° cephalosporins® or  Ticarcillin/clavulanate or

S. pneuomniae Ureidopenicillins + Piperacillin/tazobactam or

Legionella spp. Aminoglycosides’ + 4°cephalosporins +

Other GNB Erythromycin or new Aminoglycosides’ +

P. aeruginosa macrolides® Erythromycin or new

Acinetobacter spp. macrolides®
Fluoroquinolones

Aspiration pneumonia (including lung abscess)

Anaerobes Penicillin or Penicillin + metronidazole or
S. pneumoniae Clindamycin Ampicillin/sulbactam or
Other streptococci Amoxicillin/clavulanate or
Enterobacteriaceae 2° cephalosporins

(cephamycins ®) or

Ertapenem

73



2. fop B

Severity/Core Pathogen

Antibiotic of Choice

Alternative

No Risk Factors" for
MDRP, Early Onset, Any
Disease Severity

K. pneumoniae
Enterobacter spp.
H. influenzae
Other GNB

S. pneumoniae
MSSA

Ampicillin/sulbactam® or
Amoxicillin/clavulanate or
2° or 3°cephalosporins® or
Ureidopenicillins +

Aminoglycosides”

Ticarcillin/clavulanate or
Piperacillin/tazobactam or
Aztreonam or

Ertapenem or
Fluoroquinolones +

Aminoglycosides”
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Severity/Core Pathogen

Antibiotic of Choice

Alternative

Risk Factors" for MDRP,
Late Onset, Any Discase
Severity

P. aeruginosa
Acinetobacter spp.
MRSA

S. maltophilia

Legionella spp.

3° cephalosporins® or
Ureidopenicillins
Fluoroquinolones® +
Aminoglycosides +
Erythromycin or
new macrolides® +
Vancomycin or
Teicoplanin or

Linezolid

Ticarcillin/clavulanate or

Piperacillin/tazobactam or

Aztreonam or

Imipenem or

Meropenem or

4° cephalosporins +
Aminoglycosides’ +
Erythromycin or new
macrolides® +

Vancomycin or Teicoplanin

Linezolid

+Sulbactam (for MDRAB)

+Colistin (for MDRPA or

MDRARB)
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Severity/Core Pathogen

Antibiotic of Choice

Alternative

Ventilator-associated
pneumonia
P. aeruginosa
Acinetobacter spp.
MRSA

3° cephalosporins® or
Ureidopenicillins or
Fluoroquinolones® +
Aminoglycosides +
Vancomycin or
Teicoplanin or

Linezolid

Ticarcillin/clavulanate

or

Piperacillin/tazobactam or

Aztreonam or
Imipenem or
Meropenem or
4° cephalosporins +
Aminoglycosides’ +
Vancomycin or
Teicoplanin or

Linezolid
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Antibiotic

Recommended Dosage

Anti-pseudomonal cephalosporins

Cefepime

Cefpirome

Ceftazidime
Carbapenems

Imipenem

Meropenem
B-Lactam/p-lactamase inhibitor

Piperacillin-tazobactam
Aminoglycosides

Gentamicin

Tobramycin

Amikacin

Isepamicin
Antipseudomonal quinolones

Ciprofloxacin

Levofloxacin
Glycopeptides

Vancomycin

Teicoplanin
Miscellaneous

Linezolid

Colistin

Sulbactam

2 gq8h
2gq8-12h
2gq8h

500mgqgbhorlgqg8h
l1gqg8h

45gq6h

7 mg/kg/day
7 mg/kg/day
20 mg/kg/day
400 mg /day

400 mg g8 h
750 mg/day

15 mg/kgql2 h
400 mg /day

600 mg q12 h

2 MU g8h
1-2 g q6h
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MIC = Minimum 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 [-lactamase-producing Enterobacteriaceae ;

MIC = minimum inhibitory concentration; MSSA = methicillin-susceptible S.

aureus ; MRSA = methicillin-resistant S. aureus ; MDRAB = multidrug-resistant
A. baumannii ; MDRPA = multidrug-resistant P. aeruginosa

* Cefotaxime, Ceftriaxone, Cefepime, and Cefpirome

® Moxifloxacin, Levofloxacin750mg/day; when use, pulmonary tuberculosis
should be considered and aggressive microbiologigical evaluation for
Mycobacterium tuberculosis should be performed.

¢ Clarithromycin and Azithromycin

Y The definition of severe pneumonia is 1. Admission to the ICU ; 2. Respiratiory
failure (mechanical ventilation or Fi02 > 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).

¢ Consider pneumonia due to P. aeruginosa
"Include isepamicin
& Cefoxitin, Cefotetan and Cefmetazole

"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
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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.

"Pneumonia occurs within the first 4 days of hospitalization.

JPneumonia occurs 5 days or more of hospitalization.

k . . .
Includes ciprofloxacin, levofloxacin
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Etiology Antibiotic of choice Alternative
Streptococcus
pneumoniae
Penicillin MIC Penicillin, ampicillin or 1° cephalosporin”
<1 pg/mL amoxicillin

Penicillin, ampicillin or
> 1 and <4 pg/mL amoxicillin

3°or 4° cephalosporins®,

>4 ng/mL vancomycin or
teicoplanin
Haemophilus
influenzae Ampicillin or amoxicillin
B-lactamase (-) Amoxicillin/clavulanate,
B-lactamase (+) ampicillin/sulbactam or

2° cephalosporins®

Moraxella catarrhalis Amoxicillin/clavulanate,
ampicillin/sulbactam or
2° cephalosporins

Staphylococcus aureus

Oxacillin, 1° cephalosporin
Oxacillin-sensitive  Vancomycin or teicoplanin

Oxacillin-resistant

3° or 4° cephalosporins®

Vancomycin or teicoplanin
+ rifampicin

Linezolid

New macrolides® or
TMP/SMX*
3°cephalosporins or new

macrolides

macrolides or 3°

cephalosporins

Vancomycin or teicoplanin

Linezolid
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Etiology Antibiotic of choice Alternative

Mycoplasma macrolides Tetracyclines' for those
pneumoniae older than 8 years
Chlamydia pneumoniae macrolides Tetracyclines for those

older than 8 years

Legionella species New macrolides macrolides + rifampicin,
fluoroquinolones®

“3°cephalosporins: cefotaxime, ceftriaxone; 4° cephalosporins: cefepime,

cefpirome .

®1°cephalosporin: cefazolin.

‘New macrolides: azithromycin, clarithromycin.

ITMP/SMX = trimethoprim/sulfamethoxazole.

“2° cephalosporins: cefuroxime.

"Tetracyclines: tetracycline, minocycline, doxycycline.

fFluoroquinolones: ciprofloxacin.
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Age

Antibiotic of choice

Alternative

< 2 months

3 months - 1

year

2 - 5 years

6 - 18 years

Ampicillin + aminoglycosides

Amoxicillin/clavulanate,

Ampicillin/sulbactam

Amoxicillin/clavulanate or
Ampicillin/sulbactam

+

Macrolides
Penicillin

+

Macrolides

Ampicillin + cefotaxime or
ceftriaxone
May add macrolides when C.
trachomatis
infection is considered.
2° cephalosporins, cefotaxime,

ceftriaxone

2° cephalosporins, cefotaxime,

ceftriaxone

Amoxicillin/clavulanate
Ampicillin/sulbactam

2° or 3° cephalosporins
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Antibiotic Recommended Dosage

Penicillin 300,000 - 400,000 units/kg/day, q4-6h.

Ampicillin 150-200 mg/kg/day, q6-12h. (q8-12h for neonates
only)

Amoxicillin 80-90 mg/kg/day, po tid

Oxacillin 100-300 mg/kg/day, g4-6h

Ampicillin/sulbactam 150-200 ampicillin mg/kg/day, q6-8h.

Amoxicillin/clavulanate

Cefazolin

Ticarcillin/clavulanate

Piperacillin/tazobactam

Cefotaxime
Ceftriaxone
Ceftazidime
Cefepime
Imipenem
Meropenem
Erythromycin
Clarithromycin
Azithromycin
Tetracycline
Minocycline

Doxycycline

150-200 amoxicillin mg/kg/day, iv q6-8h;

80-90 amoxicillin mg/kg/day, po bid-tid.

50-100 mg/kg/daym, iv q8-6hv

100-200 mg/kg/day, iv q6-8h; 20-30 mg/kg/day,
po bid, may double the dose for severe infection.
200-300 ticarcillin mg/kg/day, q6-8h.

200-300 piperacillin mg/kg/day, q6-8h.

150-200 mg/kg/day, q6h.

100 mg/kg/day, q12h.

100-150 mg/kg/day, q6-8h.

100-150 mg/kg/day, q8-12h.

60-120 mg/kg/day, q6h.

60-120 mg/kg/day, q6-8h.

40 mg/kg/day, q6h.

15 mg/kg/day, q12h.

10-12 mg/kg/day, qd.

25-50 mg/kg/day, po bid-qid.

4 mg/kg loading, then 2 mg/kg po ql12h.

4.4 mg/kg/day loading, then 2.2-4.4 mg/kg po qd.



Antibiotic

Recommended Dosage

Vancomycin
Teicoplanin
Linezolid
Rifampin
Gentamicin
Tobramycin
Netilmicin
Amikacin

Ciprofloxacin

20-60 mg/kg/day, q6-8h.
10-20 mg/kg, qd.

20-30 mg/kg/day, q8-12h.
10-15 mg/kg/day, qd.
6-7.5 mg/kg/day, qd.
6-7.5 mg/kg/day, qd.
5.5-8.0 mg/kg/day, qd.
15-25 mg/kg/day, qd.
20-40 mg/kg/day, q12h.

”. =22 A +
P IR F BT L

Series (ref. No.)  Article title Evidence
level
Mandell LA etal. Infectious Diseases Society of 1+
2007 (1) America/American Thoracic Society
Consensus Guidelines on the Managemer
of Community-Acquired Pneumonia in
Adults
Mandell LAetal.  Update of practice guidelines for the 2+
2003 (2) management of community-acquired

pneumonia in immunocompetent adults.

Niederman MS et
al.

2005 (3)

Guidelines for the management of adults 1+
with hospital-acquired,
ventilator-associated, and

healthcare-associated pneumonia.
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Mandell LA, Wunderink RG, Antonio Anzueto, et al. Infectious Diseases
Society of America/American Thoracic Society Consensus Guidelines on the
Management of Community-Acquired Pneumonia in Adults. Clin Infect Dis
2007 ; 44 : 27-72

Mandell LA, Bartlett JG, Dowell SF, et al. Update of practice guidelines for
the management of community-acquired pneumonia in immunocompetent
adults. Clin Infect Dis 2003;37:1405-1433

American Thoracic Society,Infectious Diseases Society of
America.Guidelines for the management of adults with
hospital-acquired,ventilator-associated,and healthcare-associated pneumonia.

Am J Respir Crit Care Med,2005,171:388-416
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