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Enterococci

Streptococci
AB,CDG

Viridans streptococci

Streptococcus
bneumoniae

Staphylococcus
aureus

Coagulase-negative
staphylococci
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Urinary tract infections,

endocarditis

A: pharyngitis, cellulitis
B: neonatal sepsis

Endocarditis, abscess,
dental caries

Community pneumonia,

septic shock, meningitis

Furunculosis, cellulitis,
abscess, septic shock,
endocarditis

Infection of prosthetic
devices, bacteraemia

Escherichia coli

Klebsiella spp.

Enterobacter/
citrobacter

Pseudomonas
aeruginosa

Neisseria meningitidis

Haemophilus
influenzae

Clostridium spp.

Peptococcus/
Peptostreptococcus spp.

Bacteroides/Porphyro-
monas/Prevotella spp.

Urinary tract infections,
septic shock,
haemorrhagic colitis .

Urinary tract infections,
septic shock, pneumonia

Urinary tract infections,
pneumonia, septic shock

Urinary tract infections,
pheumonia, septic shock

Septic shock, meningitis
Respiratory tract

infections

Tetanus, botulism,
infections of soft tissue,
abdominal sepsis, abscess

Infections of soft tissue,
abdominal sepsis, abscess

Infections of soft tissue,
abdominal sepsis, abscess
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(Community- Acquured Pneumonia)

FIEUA i
Streptococcus pneumoniae 20-60
Haemophilus influenzae 3-10
AF (Rl Moraxella catarrhalis 1-2
Staphylococcus aureus 3-5
Other gram-negatives 3-10
Mycoplasma spp. 1-6
ZEdl Chlamydia spp. 4-6
Legionella spp. 2-8
uEy 2-15
[IK: '[‘iqm 5 6-10
s o 30-60

Pad ES =
Bartlett et al. NEJM 1995:333:1618—1624. & e AT Bz PIT
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K.pneumaniae

Chlamydia spp.
Mycoplasma spp.

Legionella spp.
Virus
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BT Y Pkt 3 Macrolides@iydoxycycline

T T, S : b
315 F P 3t Pkflgfluoroqumolo.n.es |
= Macrolides? +amoxillin(1g q8h)¢>
augmentin®(2g bid)

—

uf

Oh- TR

BT I et 2 Macrolides?gy - fifluoroquinolones®

Sl 71T TRl ™ gl Z[iE5gifluoroquinolones®

EN Macrolides? +B-lactamd
S RN E A Augmentin®g¥clindamycin
Y TR (HAE TR R B-lactam?py =i iEifluoroquinolones®

a. Azithromycin ~ clarithromycin
b. Moxifloxacin ~ gatifloxacin - levofloxacin ~ gemifloxacin

c. Amoxicillin(1g tid) ~ augmentin®(2g bid) ~ cefpodoxime ~ cefprozil - cefuroxin#i; ﬁ*ﬁ Es



PR mepermen)
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SYZ M T A

**3tifluoroguinolones®

. R EHTE S A =
A -SRI S #rmacrolides +B-lactame

¥rmacrolides® +B-lactame
[ 3tifluoroguinolones®

B 3 A7 it

[ 3tifluoroguinolones®
Augmentin® +¥#Frmacrolides®

WtV F

b. Moxifloxacin ~ gatifloxacin - levofloxacin - gemifloxacin
c. Azithromycin - clarithromycin
e. Cefotaxime - ceftriaxone ~ unasyn® - ertapenem

7RSSR
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H BB
JHA TJEJ“E:T B- _lactame +§5?macrolldescﬁ&P PR SE] i
pseudomonas fluoroquinolonesP

T H/kipseudomonasif!

ik EifluoroquinolonesP tclindamycin
2B-lactamiy s o ) >

Pltpseudomonasyf|f
+ciprofloxacin

+aminoglycosides +[[ik3f]
fluoroquinolonesymacrolides

J¥B : Hikipseudomonas

Aztreonam
+levofloxacin(750mg QD)
+moxifloxacin/gatifloxacin zaminoglysides

5 pseudomonas [F 5
B-Iactamiﬁé‘{r

b. Moxifloxacin ~ gatifloxacin - levofloxacin ~ gemifloxacin
c. Azithromycin - clarithromycin

e. Cefotaxime ~ ceftriaxone - unasyn® ~ ertapenem P
f. Piperacillin ~ tazocin® ~ cefepime - imipenem ~ meropenem 4‘/ ﬁ;ﬁ ES
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F'\%{&&El”(r #12002)

o S P e
e |ageh in® ® . 920
 Penicillin Augmentin unasyn 2 |
19-607% 1 id cephalosporin ~ tetracycline -
=Macrafice fluoroguinolone
605 Penicillingy 2° Augmentin® - unasyn® -
i +,  cephalosporin tetracycline ~ #+
e _ .
(352 ) +macrolide fluoroquinolone
3° cephalosporin . i I
£ P P Fluoroquinoloneriitazocin®xy
>6075% . I timentin®gY4° cephalosporin
6073 ureidopenicillin L f P P
i . +macrolide
(F17%) +macrolide

+aminoglycoside

+aminoglycoside

v Es =
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N

E;‘el“ ik (%) (%)
Escherichia coli 73 49
Pseudomonas aeruginosa 5 16
Klebsiella pneumoniae 8 7
Morgnella morganii 2 2
< Proteus mirabilis & spp. 3 7
[Z1%Tx  Enterobacter cloacae 2 4
Citrobacter freundii & spp. 0 4
Acinetobacter baumannii 0 2
Serratia marcescens 0 1
Providencia spp. 0 1
Staphylococcus saprophyticus 3 0
B Staphylococcus aureus 2 4
#1%x  Group B streptococcus 0 1
Enterococcus 0 2

E
Lau et al. J Microbiol Immunol Infect 2004;37:185-91 /
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) 1 s \
JF%%:I;E qus——1- ITE R FYFQRY 1°ceph.
sl %, P.Mirabilis YL SB55
¥ % K.Pneumonia =
e 7=~ Vgamoxicilling’
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Y TMP-SMX
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Kasper et al. HPIM 16ed. 2005:p1719 yid g B=JrJt
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[ R 7-14~FQp>
F'FJ i (Ceftriaxone + GM)1
AR ]+ TMP-SMX 14—~
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Z1M%EZE  E.Coli

F,Ei%li S.Saprophyti
:b [i P Mirabilis S fiy ceftriaxonef
o aztreonamiii Z[[:2V55F |
I 4% VRFQERY ceph.fy
TMP-SMX 14—
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2 Trimethoprim-Sulfomethoxazole (TMP-SMX,
Baktar®)

2> Cefalosporins : 1-4°

2> Aminoglycosides : Gentamicin ~ Amikacin
T R R P RPEIRD]

2 Fluoroquinolone : moxifloxaciny>fl 1~

2 Amoxillin ~ Ampicillin ~ Augmentin® ~ Unasyn®

2 E.coli¥*famoxillin/ampicillinz~80% ¢ | g |% - 34
Augmentin®Unasyn®7+30-40% & | {jigé [+

27 K.pneumoniaez=famoxillin/ampicillin >99% _'\'ﬁﬁﬁ L
I’Lﬁ% =) g

Y



ﬁlﬁ_éﬁj“ﬁ%}« % (cellulitis)

??Streptococcus . S.pyogenes -
S.agalactiae

i Staphylococcus @ S.aureus
< Clostridium spp. : gas gangrene

<7 Vibrio vulnificus - Aeromonas hydrophila
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Cellulitis Oxacillin

U-save®

Fl’Je_Q:jiig Vancomycin |

__ Clindamycin Augmentin®\
— Unasyn®

4 Penicillin N Clindamycin

Oxacillin _
U-save® \
Levofloxacin / DM foot \

\Vancomycin V) Augmentin®
_ Unasyn®
Bites <~ )
[Augmentin® Erta_pengg
A& Tapimycin
‘ Vancomycin /

E—Iemorrhagic bullae
Ceftriaxone > EG [
AG N




Ay TR A X F[%
2 Penicillin ~ Oxacillin ~ Cloxacillin
- Cefazolin ~ Cephalexin

2> Vancomycin / Teicoplanin

<> Clindamycin

< Fluoroquinolones

i7Levofloxacin ~ Moxifloxacin
2 Augmentin® ~ Unasyn®
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Table 3. Initial Treatment for Cellulitis at Specific Sites or with Particular Exposures.

Variable Bacterial Species to Consider® Standard Antimicrobial Therapy| Alternative Antimicrobial Agents
Buccal cellulitis H. influenzae Ceftriaxone (1-2 g/ day intravenously)  Meropenem or imipenem-—
cilastatin
Limb-threatening diabetic  Aercbic gram-negative bacilli Ampicillin-sulbactam (3 g intra- Meropenem or imipenem-—
foot ulcer {Enterobacteriaceae, P. aerug- venously every 6 hr) cilastatin; clindamycin plus a
nosa, acinetobacter); anaerobes broad-spectrum flucroquine-
(bactercides, peptococcus) lone (ciprofloxacin or levoflox-

acin); metronidazole plus a
fluoroquinclone or ceftriaxone

Human bites Oral anaercbes (bacteroides Amaoxicillin-clavulanate (500 mgorally  Penicillin plus a cephalosporin
species, peptostreptococci); every & hr)
Eikenella corrodens; viridans
streptococc; 5. aureus

Diog and cat bites P. multacida and other pasteurella  Amoxicillin—clavulanate (500 mgorally  Mexifloxacin plus clindamycin
species; 5. aurews, 5. intermedi- every & hr)
us, Neisseria canis, Haemophi-
lus felix, Capnocytophaga cani-
morsus; anasrobes

Exposure to salt water Vibrio vil nificus Daxycycline {200 mg intravenously Cefotaxime; ciprofloxacin
at site of abrasion initially, followed by 100200 mg
or laceration intravenously per day in 2 divided

doses) T

Exposure to fresh water at  Aeromonas species Ciprofloxacin (400 mg intravencusly  Meropenem or imipenem-—
site of abrasion or lacer- every 12 hr) or ceftazidime plus cilastatin
ation or after the thera- gentamicing
peutic use of leeches

Working as a butcher, fish  Erysipelothrix rhusiopat hiae Amaoxicillin (500 mg orally every 8 hr)  Ciprofloxacin or cefotaxime
or clam handler, veteri- for mild skin infections; penicillin or imipenem-—cilastatin
narian G (12 million-20 million units in-

rravenously daily) for bacteremic
infections or endocarditis

Morton et al. NEJM 2004;350:904-12 rb" Hﬂ*ﬂﬁpﬁ
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2> Methicillin-resistant S.aureus (MRSA) ~ Oxacillin-

resistant S.aureus (ORSA)
<~ Vancomycin-resistant Enterococcus (VRE)
< Psuedomonas aeruginosa
<7 Acinetobacter baumannii
2> Stenotrophomonas maltophilia

# MDR : multiple-drug resistant ( ZEi & {%)
< PDR : pandrug resistant ( = }jiigs]%)
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SR

ICU SMART SMART iz ol 7 cay

e R 2000 2000 2004 2003 2006,
MRSA 66 66 73 65 66
VRE 0 1-3 ) 0 11
ESBL-K.pneumoniae 11 26 13
ESBL-E.coli 12 14 8
Ceftazidime-R P.aeruginosa 22 4-21 23 8 14
Imipenem-R P.aeruginosa 15 3-16 10 9 22
Imipenem-R A.baumannii 22 0-19 25 6 46

Hsueh PR et al. Microb Drug Resist 2001;7:345-54
Hsueh PR et al. Emerg Infect Dis 2002;8:132-7

Lauderdale et al. Diag Microbiol Infect Dis 2004;48:211-9 Pad ﬂﬁ%ﬁ ES =2
& e A B2 PTT



S faph ylococcus aureus
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MRSA/ORSA

1950 Penicillin Penicillin-resistant
S.aureus mrmm—"—— b

S.aureus

1980 Methicillin 1

Methicillin-resistant

€ S. aureus (MRSA)
1985 Vancomycin

&

VISA : Hiramatsu et al. Lancet 1997:350:1670-3
VRSA : Chang et al. NEJM 2003;348:1342-7
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{(él Pro ortion of S. aureus Nosocomial TC-C]

fectlons Resistant to Oxacillin (MRSA)!
Among Intensive Care Unit Patients,
1989-2003*
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*Source: NNIS System, data for 2003 are incomplete
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Management of Staphylococcus aureus bacteremia

infectious endocarditis,
onia, central nervous

Tunnel catheter that
must be retained

éndocardltls, or deep—
seeded infection), treat with
antibiotics for two weeks.

! v

Positive for infectious Negative for infectious
=G E] A Er —(‘
RE LSS i
Treat for four to ‘—‘OFJ C ‘r—'ffJOQJJ

six weeks. of Infectian, consider
septic thrombosis.
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(| IMP-SMX (SeptinBaxtar) | | | | 2#PObid 428
Clindamycin (Cleocin) ? 500mg PO qbh 1.2
600mg IV g8h 474
"""""""""""" Cephradne ~  500mgPOgéh 44
(Askacef,U-save,Nakacef) 19 IV q6h 468
""""""" Oxacillin (Prostaphlin) ~ 500mg PO géh 2144
Cloxacillin (Prostaphlin-A) 2g IVF g6h 634
~ Levofloxacin (Cravity 500mg IV/POQD  1,552/190
""""""" Vancomycin (Vanco) ~ 1glVgi2h 980
"""""" Teicoplanin (Targocid) ~ 400mg IV/IMQD 2686
""""""""" Linezolid (Zyvox) ~ 600mg IV/PO q12h 3,450 /2,966
 Daptomycin (Cubicin) 300mglvaD FHE
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Enterococcus
ASEEE SRl [‘ijﬁ%l
f/E faecalis : 80-90%
E.faecium : 5-10 %

LO5% [E/= ~ puU TR R (El = 24
%(Colo%zatloﬁn)ﬁﬂ@ﬁ R fal? i 7 & [ﬁﬁ =
il > PR
> 1980s=+ (L HFIPRE (Penicillin-resistant
e nte rO CO CCI ) Murray BE. Antimicrob Agents Chenmother 1992;26:2355-9
1986@&#&%9“1 ~F 35 FIVRE
Vancomycin-resistant enterococci)

Leclercq et al. NEJM 1988;319:157-61 - Uttley et al. Lancet 1988;1:57-8

—
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Hﬁﬁenferococcus

<> Ampicillin 1g q6h
<> VVancomycin 1g q12h

Telcoplanln 400mg QD-q12h

A

\

\,

~Loading : 400mg q12h x 3 doses
<1+ T B3k > 400mg st. & 9pm & QD
Z ]2 : ™ T ]2k 400mg st. & QD & [{*.9PM

< Gentamicin : [iol £ [

F{ 100000 CRUVML

B bl

A mpzetdin

VA

W aRCOMSREID] V anco1n )

.m --_-.|_'-_.-L.g

i|—]:':|!-.-1

entamicin- 120

i [TEC

Tedcoplantn i Targond)

=
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F[‘%‘VRE

 Linezolid 600mg q12h : ZFEi&Txi]%(bactericidal)
< Teicoplanin : #¥fVan B VRE
2> Ampicillin 18-30 g/~ + aminoglycosides
& #EMIC <16 pg/ml - ?Eﬁ,fjﬁu%'[ﬁr . ﬁfﬁifp@’t
< Fosfomycin Elﬁfff%ﬁiﬁ%{““‘ ¥
& Chloramphenicol - Tetracycllne 2 F | PHRHRBE
< Quinolone ~ Rifampin @ & %=
< Quniupristin-dalfopristin : %fE.faecalisf !t ﬂj}
(bacteriostatic)¥>f\ » =" 13 ﬁ S H e Jﬁ%l
&> Daptomycin ~ Oritavancin - Tigecycllne
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2 ¥[B-lactamipisl i \f V| PEE R B [\'ftff[
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A T e A L A N 7 P (antlblotlc -asociated
Colltls)ﬁmetronldazole H‘%ﬁ L ISTY R Y
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e MRSA@&MRSE’%‘ = P UFH\TE SIS
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DeLisle et al. Chest 2003;123(Supp 5):5045-18S & pog B=Er/b
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s — 'ﬂcoa ulase(-) staphylococci™ x5 &
“*B’Br‘s‘%&“‘ gulase(-) staphy e
7 B S I [ R R U )
. ,F[[pl )[J—/\J[;%Fﬁ‘uﬁz [\ﬂ;%ﬁg, o
v MRSApYZ % (coloninization) -
7 SIS REHEO LT A2
o B J IEE%EAIJ EIEIWF',JEEB%#H\H%‘ °
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Pad ES =
DeLisle et al. Chest 2003;123(Supp 5):5045-18S & pog B=Er/b



Pseudomonas aeruginosa
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PROCDURE: ORDINARY CULTURE (FXCEPT BLOCD) — SPUTIM ONCE
OTY [SOLATFN NRGANT S (YT ONY CNINT

I PSEUDOM # Piperacillin (Pipril®)
SUSCEPTIBILITY (M1C | .
AMIKACIN N # Tazocin® (Tapimycin®)
AMP LT
AZTREONAM # Ceftazidime (Fortoum®)
CECAZL LN . r
CEFOPERAZONE # |evofloxacin (Cravit®) (750mg)
CEFOTAXINE/CRFTIZ0K . . -
CEFTAZIDINE # Imipenem (Tienem®)

LR URUALME I LU VAL LI I
CEFMETAZOLE R PIPERACILLIN/
CHLORAMPHENICOL R TAZOBACTAM S
CLINDAMYCIN AMPICILLIN-SULBAC R
ERYTHROMYCIN TRIMETH-SULFAMETH R
COMMENTS -
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Acinetobacter baumannii
E3biniE it TR Sie A L]
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cinetobacters kL LT 1 HiATE L -
A.baumannii i’ v 8z 1 iﬁZS‘f\J‘ -
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ABE&I\F’*,EE
< Carbapenems : imipenem ~ meropenem
<> Sulbactam 1-2g q6-8h
< Ampicillin/sulbactam (unasyn®) 3g q6h
<> Amikacin : F’ﬁ[’i—ﬁ’[EBE'J
<> Quinolones : ciprofloxacin ~ levofloxacin
< Ceftazidime ~ Cefepime
2> Colistin (polymyxin E) ~ polymyxin B

Cisneros et al. Clin Microb Infec 2000;8(11):687-93 Pad ﬂﬁ;ﬁ ES =
Urban et al. CID 2003;36-1268-74 & e A BEa PJT
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Urban et al. CID 2003:36-1268-74 & e AT Bz PIT
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Stenotrophomonas maltophilia

71+ Xanthomonas maltophilia
HE[L %4 =1 (GNF, glucose-nonfermentive)
J[‘fﬁlEE gE= TN EN

ik zalip%@wwﬁchBsn

B | F 172 (colonlzatlon)ﬁw A

7 E@ t B-lactamases - [t xS S.marcescens#]!

A

A

\a
‘5:\ N3 A-%\l i m

5

aeruglnosai ~ - A= [fi ™| ceftazidime#]!
imipenem
& g [N
& IR APACHE IIfy 55 ~ #&F &~ T 8s ~ [l H 5l
?lﬁiﬁui% P W

Pad ES =
Mandell et al. PPID 6ed 2004:2615-22 & e AN BT PIT



ol 7~

B TSAR 2004 2004 oq06.
Ceftazidime 25 32 47 47
Imipenem 1 0 0 0
Timentin® 28
Tazocin® 3 34 0 27
Ciprofloxacin 23 78
Levofloxacin 84 82 (OFX) 93
TMP-SMZ 1 83 76 93

Pad ES =
Hsueh et al. Microbib Drug Resist 2001;4(7):373-82 / iy E 75



Collateral Damage

Class of agents, pathogen(s) selected for
3rd-generation cephalosporins
Vancomycin-resistant enterococci (VRE)

Extended-spectrum B-lactamase-producing (ESBL)
Klebsiella spp.

B-lactamase-resistant Acinetobacter sp. (MDRAB,PDRAB)
Clostridium difficile
Quinolones
Methicillin-resistant Staphylococcus aureus (MRSA)
Quinolone-resistant gram-negative bacilli,
including Pseudomonas aeruginosa

A, ES =
Paterson DL CID 2004;38(Suppl 4):5341-5 & EATExa PJT
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PREVENT INFECTION
Vaccinate
Get the catheters out

DIAGNOSE AND TREAT INFECTION
EFFECTIVELY

Target the pathogen
E3 Access the experts

USE ANTIMICROBIALS WISELY
=1 Practice antimicrobial control

23 Use local data

Treat infection, not contamination

=1 Treat infection, not colonization

1 Know when to say "no" to vanco

Stop treatment when infection is cured or unlikely

PREVENT TRANSMISSION
Isolate the pathogen
Break the chain of contagion
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CoNS
B.cepacia
S.marcescens

Enterococci

C.albicans

K.pneumoniae

A.banmannii
E.coli
S.aureus
P.aeruginosa
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