sepsis

sepsis sepsis sepsis
sepsis
sepsis
Enterobacteriaceae Extended-spectrum beta-lactamase
(ESBL) methicillin-resistant StapNylocOCCUS aureus (vrsa
carbapenem
fluoroquinolone community-acquired
infections healthcare-associated infections
Sepsis
sepsis
(systemic inflammatory syndrome,
SIRS) 2 nza 38.3
36.0 90
12.000 4,000
(band form) 10
[z 20 m
sepsis sepsis
severe
sepsis severe sepsis
(hypoxemia)
(acute respiratory failure) (need for mechanical ventilation)
(acute lung injury) acute respiratory distress
syndrome : (oliguria) acute tubular necrosis

(increased serum lactate concentration)

. shock liver
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disseminated intravascular coagulopathy

deIiri.um, septic encephalopathy

$I r I (hyperlactatemia)
mottling

sepsis
sepsis
septic shockIBl systolic
90 (mean arterial pressure, MAP) 70
systolic 40
sepsis severe sepsis sepsis shock
septic shock severe sepsis
severe sepsis sepsis
sepsis
sepsis
severe sepsis 25-40
septic shock 40-80
nqa
m
sepsis
sepsis severe sepsis septic shock
sepsis

sepsis



sepsis
sepsis
pro-inflammatory mediators

anti-inflammatory mediators

(systemic inflammatory

response) sepsis, severe sepsis septic shock u
sepsis
cytokine
(hypercoagulation)

disseminated intravascular coagulation (Die)

protein C( fibrinolysis )
sepsis (end-organ damage)
cytokine
(oxygen supply) (oxygen

demand) (anaerobic

metabolism)

[4,40
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sepsis
' 1 1
. . 2550 sepsis
( 51.7 27.4
64.1 43.2
20.9 1 8.5
6.5 1
15 0.5
Escherichia coii Klebsiella pneumoniae Acinetobacter

baumanii Staphylococcus aureus

Streptococcus pneumoniae Enterococcusfaecalis

w1 . . 2551
. 2548-2551

sepsis

( 69.8 30.2 )

Escherichia coli Samonella sp. Klebsiella pneumoniae

Coagulase negative  staphylococcus

Staphylococcus aureus Streptococcus pneumoniae

sepsis
Martin G.S. B sepsis
. . 2522-2530 sepsis
. 2543
52.1 26.3 Alberti C Bl

international prospective cohort study sepsis

. . 2540-2541

( 47.9 38.6 )
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Gaieski D.F. 18 . . 2548-2549 severe
sepsis septic shock
( 36.6 25.7 )
Escherichia coli Klebsiella pneumoniae Pseudomonas sp.

Streptococcus pneumoniae

Enterococcus sp. Staphylococcus aureus
Kumar A. icil . . 2532-2547
( 36.6 25.7 )
Escherichia coli 1 Klebsiella sp.
Pseudomonas aeruginosa Staphylococcus aureus
Streptococcus pneumoniae Streptococcus faecalis
Engel C. m . . 2546 prospective
multicenter 454
severe sepsis (
54.7 55.7 )
sepsis
sepsis
Enterobacteriaceae Escherichia coli, Klebsiella
pneumoniae, Acinetobacter baumannii Pseudomonas aeruginosa

Staphylococcus aureus, Coagulase-negative

staphylococci, Enterococcus sp. Streptococcus sp.
sepsis
Sepsis )
o
. . 2550 sepsis

36.3



sepsis

sepsis

cohort study

Levy MM. wml

sepsis

catheter

Engel C. m

prospective multicenter

Alberti C Bl
sepsis

61.8

De Miguel-Yanes J.M.

14

2548-2551 severe
44.0
. 2546 454
severe
62.9

international prospective

. 2540-2541

i . . 2552

45.0
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sepsis

Surviving sepsis campaign: international guidelines for

management of severe sepsis and septic shock: 2012

1 severe sepsis septic shockll2l

septic shock

113,43,45,461
sepsis
beta-lactam carbapenem, third-generation cephalosporin, fourth generation,
extended-spectrum penicillins with anti-Pseudominas activity, fluoroquinolone
Z " aminoglycoside, clindamycin, beta-lactamase
inhibitor, macroliges '(
1

Surviving
sepsis campaign: international guidelines for management of severe sepsis and septic
shock: 2012 1
(neutropenic) severe sepsis (difficult-to-treat) '

(multidrug-resistant bacterial pathogens) Acinetobacter sp.

Pseudomonas sp.

septic shock 1

beta-lactam aminoglycosides fluoroquinolone
Pseudomonas aeruginosa septic shock

Streptococcus pneumoniae 1

beta lactam macrolideli2
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1
Kumar A %3N . . 2553 meta-analytic/meta-
regression study (combination

therapy) septic shock
(odd ratio 0.856; 95% 60.713-1.027; P = 0.094) ,
15 ( sepsis septic shock)
(odd ratio 1.53; 95% @ 1.16-2.03: P = 0.003)
25

(odd ratio 0.54; 95% Q

0.45-0.66; P < 0.001)

Paul M a1 . . 2549 meta-
analysis beta-lactam beta-lactam
aminoglycoside beta-lactam
beta-lactam 2

beta-lactam

beta-lactam aminoglycoside (relative risk 1.01; 95% Cl
0.75-1.35 relative risk 1.11; 95% Cl 0.95-1.29 )
beta-lactam beta-lactam
beta-lactam aminoglycoside
beta-lactam beta-lactam aminoglycoside
(relative risk 0.85, 95% CI 0.71-1.01) beta-lactam

(relative risk 0.77, 95% Cl 0.69-0.86)

Kumar A. <98 . . 2553
severe sepsis septic shock ,

1 28



17

( 36.3
29.0; » = 0.002)
1
severe sepsis septic shock
1
3-5
(de-escalation therapy)11,34 12
sepsis
Garnacho-Montero J. 18 cohort
. . 2540-2543
sepsis
1
24
Pseudomonas aeroginosa 2
406 sepsis
truama HIV intestinal ischemia acute pancreatitis
207
( 3 )

83.0
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sepsis 1
Micek ST. i
2545-2550
severe sepsis septic shock
(susceptibility)
760 (intensive care units)
68.7 31.3
2 :
( 22.2 36.0; P < 0.001)
MacArthur = RD. tl9] . . 2547

multicenter, double-blind, plcebo-controlled trial

sepsis
24

72 2,634 18
neutropenic
afelimomab (anti-TNFG monoclonal antibody)

91.0
9.0
sepsis Staphylococcus aureus, Pseudomonas aeroginosa,
um . . 2550

(prospective observational study) 6

2

sepsis

sepsis

18

retrospective cohort study



sepsis
sepsis ( 5.8)
59.2m
sepsis
[1820,51
sepsis

Garnacho-Montero J.

. 2540-2543

24

Pseudomonos aeroginoso

sepsis

sepsis

99.0

(18

sepsis

3,451 201

59.2

68.7-91.0[18 20

sepsis

19

cohort



Micek ST. [
2545-2550
severe sepsis septic shock
(susceptibility)

760 (intensive care units)

( 51.7 36.4; » < 0.001)
hospital onset

healthcare associated community onset

20

(p = 0.0007)

(55.9, 33.8 )

retrospective cohort study

2

healthcare associated

community-acquired

MacArthur RD. [19 . 2547
multicenter, double-blind, plcebo-controlled trial
sepsis
24
72
28
( 33 43 :p <0.001)
(p < 0.001)
Leone M. [Bu
(prospective observational study) . . 2540-2543

septic shock

30



(intensive care units)

, ( 56.0, 78.0 , p= 0.2)

1

(Candida spp)

nom . . 2550

sepsis 1 1

, ( 36.2, 34.2 , p= 0.890)

De Mi8uel-Yanes J.M. 1w . . 2552

(p=0.16)

21

sepsis

24

sepsis
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Hashairi F 52 . . 2545-
2551
sepsis sepsis
CLSI Kirby-Bauer
disc diffusion sensitive
resistant intermediate resistant resistant
5,957 995 ( 16.7) 549
( 55.2) 419 ( 42.1) anaerobic 10
( 1.0 7 ( 0.7)

Salmonella typhi 331
pneumoniae 48
staphylococci 220

pneumoniae 13

85.5 54.3 ceftriaxone
2545
. 2551
. . 2545-2551
100
100 83.3

erythromycin

. 2551

Micek ST.

2545-2550
severe sepsis septic shock

(susceptibility)

Escherichia coli 71 Klebsiella

Coagulase-negative

Staphylococcus aureus 89 Streptococcus
ampicillin . 2545-2551
ceftazidime
100 100
95.7 96.7 imipenem
ampicillin . . 2545-2551

sulfamethoxazole/trimethoprim, gentamicin,

. 2545 89.6, 78.4, 76.7

75.9, 87.0, 68.3

[20] retrospective cohort study

2
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760 (intensive care units)
imipenem/meropenem
( 89.6) ciprofloxacin ( 73.1)
Acinetobacter sp. Stenotrophomonas maltophilia
2
aminoglycoside imipenem eropenem
89.7 94.2 aminoglycoside
piperacillin/tazobactam
79.6 91.4 aminoglycoside cefepime
83.4 89.9
Raveh D 1Rl . . 2533-
2543
sepsis
. . 2533-2543
3 2
2
75,000 transplantations
173,571 17,703 ( 10.2) 7,544 (
4.3) 2,943 ( 40)
Escherichia coii 1,494 ( 8.4) Klebsiella
pneumoniae 779 ( 4.4)
Staphylococcus aureus 1,240 ( 7.0) Streptococcus pneumoniae

447 2.5)
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. . 2533-2543
Escherichia coii 9
15 ( 60.0) ceftazidime
Klebsiella pneumoniae
2 15 ( 13.3) ceftazidime
Staphylococcus aureus
methicillin
. 2538 90.0 . 2543
64.0 (p < 0.001)
Kamga HLF t4]
. . 2553 super
speciality facilities
Kirby-Bauer disc diffusion 396
112 ( 28.3)
( 56.2 43.8 , p<0.05)
staphylococci 52 ( 82.5), streptococci sp. 6
( 9.5) Enterobacteriacea 39
( 79.6)
Staphylococcus
epidermidis minocycline 91.0 rifampin
88.0 Staphylococcus aureus rifampin 95.0
Enterobacteriacea
aztreonam 74.0 cefoxitin 71.0
Zenebe T. 15
(cross-sectional study) 27 . . 2552 26 . . 2553

18
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disc diffusion CLSI 260 ( )
23 isolates ( 8.8) 7 Coagulase negative
staphylococci 6 isolates ( 26.1), Staphylococcus aureus 5 isolates ( 21.7),
Streptococcus pyogens 3 isolates ( 13.0), Escherichia coli 4 isolates (
17.4), Klebsiella pneumoniae 3 isolates ( 13.0), Salmonella spp. 1 isolate (
4.3), and Citrobacter spp. lisolate ( 4.3)

, ceftriaxone

ciprofloxacin

Coagulase negative staphylococci sulfamethoxazole/trimethoprim,
penicillin G, ampicillin, gentamicin 66.7, 33.3, 16.7, 16.7
Staphylococcus  aureus sulfamethoxazole/trimethoprim,  penicillin G,
ampicillin 1gentamicin 100, 100, 60.0, 60.0
Escherichia coli ampicillin, sulfamethoxazole/trimethoprim, gentamicin

100, 100, 75.0 Klebsiella pneumoniae ampicillin,
sulfamethoxazole/trimethoprim, gentamicin 100, 100, 33.3
Enterobacteriaceae Extended-spectrum beta-

lactamase (ESBL)

ESBL bata-lactamase
bata-lactamase carbapenem
disk
diffusion susceptible Enterobacteriaceae ESBL
Escherichia coli, Klebsiella pneumoniae, Klebsiella oxytoca Proteus
mirabilis 13151 CLSI 2013 ESBL 3L
ESBL CLSI
1. Initial screening test
disk diffusion screen agent Escherichia
coli, Klebsiella pneumoniae Klebsiella oxytoca cefotaxime,

ceftriaxone, ceftazidime, cefpodoxime aztreonam Proteus mirabilis

screen agent cefotaxime, ceftazidime cefpodoxime
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inhibition zone ' (
' 1[31) 1 screening test
2. Phenotypic confirmatory test
disk diffusion combination disk
inhibition zone ceftazidime cefotaxime
ceftazidime/davulanate cefotaxime/davulanate
inhibition zone disk 2 5
ESBLI[31]
cephalosporin

1,2 3 initial screening test

cephalosporins cephalosporins

, ESBL
cephalosporins 22,38,39° 571
ESBL
susceptible, intermediate

resistant Escherichia coh
Klebsiella pneumoniae ESBL ceftriaxone,
cefotaxime ceftazidime resistant ESBL

Proteus mirabilis pneumoniae ESBL

cefotaxime ceftazidime resistant ESBL
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1 Screening and confirmatory tests for ESBLs in Escherichia coli, Klebsiella

pneumoniae, Klebsiella oxytoca

Test
Test method
Medium
Antimicrobial

concentration

Inoculum

Incubation
conditions
Incubation length

Results

Initial screen test
Disk diffusion
MHA
For Escherichia coli,
Klebsiella pneumoniae,
Klebsiella oxytoca
Cefpodoxime 10 (Jg or
Cefotaxime 30 |Jg or
Ceftazidime 30 (Jg or
Ceftriaxone 30 (Jg or
For Proteus mirabilis
Cefpodoxime 10 (Jg or
Cefotaxime 30 (Jg or
Ceftazidime 30 |Jg or
(The use of more than one
antimicrobial agent for
screening improves the
sensitivity of ESBL detection.)
Standard disc diffusion
recommendations

35+2 °C; ambient air

16-18 hours
For Escherichia coli,
Klebsiella pneumoniae,
Klebsiella oxytoca
Cefpodoxime zone i 17 mm

Ceftazidime zone £22 mm

Aztreonam zone ;27 mm
Cefotaxime zone 27 mm
Ceftriaxone zone ; 25 mm

For Proteus mirabilis

Cefpodoxime zone £ 22 mm

Proteus mirabilis

Phenotypic confirmatory test
Disk diffusion

MHA

Ceftazidime 30 (Jg
Ceftazidime/clavulanic acid
30/10 (Jg

and

Cefotaxime 30 (Jg
Cefotaxime/clavulanic acid

30/10 (Jg

(Confirmatory testing requires
use of both cefotaxime an
ceftazidime, alone and in
combination with clavulanic

acid)

Standard disc diffusion
recommendations

35+2 °C; ambient air

16-18 hours
A >5 mm increase in a zone
diameter for either antimicrobial
agent tested in combination
with clavulanic acid versus the
zone diameter of the agent

when tested alone = ESBL



1( ) Screening and

Klebsiella pneumoniae, Klebsiella oxytoca

Test

Results (cont.)

QC
Recommendations

confirmatory

Initial screen test
Ceftazidime zone £ 22 mm
Cefotaxime zone £ 27 mm

Zone above may indicate
ESBL production

When testing ESB - screening
antimicrobial agent,
Klebsiella pneumoniae
ATCC® 700603 is provided as
a supplement QC strain (eg,
for training, competency, or
test evaluation).

Either strain, Klebsiella
pneumoniae ATCC® 700603
or Escherichia coli ATCC®
25922, may then be used for
routine QC (eg, weekly or
daily)

Escherichia coli ATCC® 25922
Cefpodoxime zone 23-28 mm
Cefotaxime zone 29-35 mm
Ceftazidime zone 25-32 mm
Ceftriaxone zone 29-35 mm
Aztreonam zone 28-36 mm
Klebsiella pneumoniae
ATCC® 700603

Cefpodoxime zone 9-16 mm
Ceftazidime zone 10-18 mm
Aztreonam zone 9-17 mm
Cefotaxime zone 17-25 mm

Ceftriaxone zone 16-24 mm

tests for

28

ESBLs in Escherichia coli,

Proteus mirabilis

Phenotypic confirmatory test

When performing the ESBL
confirmatory test, Klebsiella
pneumoniae ATCC® 700603 or
Escherichia coli ATCC® 25922,
may then be used for routine
QC (eg, weekly or daily)
Escherichia coli ATCC® 25922
£ 2 mm increase in zone
diameter for antimicrobial agent
tested in combination with
clavulanic acid versus the zone
diameter of the agent when
tested alone

Klebsiella pneumoniae ATCC®
700603

>5 mm increase in zone
diameter of ceftazidime-
clavulanic acid vs ceftazidime
alone

>3 mm increase in zone
diameter of cefotaxime-

clavulanic vs cefotaxime alone
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methicillin-resistant Staphylococcus aureus (MR5A)

MRSA
cloxacillin ethicillin bata lactams 1381
penicillins, cephalosporins carbapenemsi®l penicillin
(penicillin-binding protein) PBP PBP2a penicillin
iS5 methicillin-resistant ethicillin
Staphylococcus aureus
Staphylococcus aureus
= MRSA
oxacillin disc ethicillin disc oxacillin
ethicillin MRSA
(1 104-109 ) Staphylococcus aureus
ethicillin (heterogeneous resistant MRSA)
heterogeneous resistant MRSA CLSI
cefoxitin disc
oxacillin disc cefoxitin ecA
PBP2a MRSA2L
MRSA disk diffusion oxacillin disc 1
cefoxitin 30 cefoxitin
disc ; 21 oxacillin disc » 10
ethicillin 181
Staphylococcus aureus ethicillin
oxacillin cefoxitin resistant

MRSA
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(multidrug resistance; MDR, extensively drug-resistance; XDR,

pandrug resistance; PDR )

sepsis
11 6
MDR Acinetobacter boumannii PDR
Acinetobacter baumonnii 5
MDR, XDR PDR Acinetobacter baumannii
Pseudomonas aeruginosa MDR, XDR, PDR
[61) . . 2546-2550
MDR carbapenem
298,400
MDR 2 PDR
91,934 isolates MDR 11,375 isolates ( 12)
Acinetobacter baumannii ( 56.0, 58.0, 59.0, 55.0 70.0 MDR
. 2546-2550 ) Pseudomonas aeruginosa
( 18.0, 20.0, 19.0, 21.0 9.0 MDR . . 2546-2550
) Klebsiella pneumoniae ( 14.0, 10.0, 7.0, 10.0 7.0 MDR
. 2546-2550 ) Escherichia coli ( 5.0, 7.0, 5.0,

8.0 5.0 MDR . . 2546-2550 )
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PDR Acinetobacter boumannii 6.0, 13.0, 20.0,
15.0 23.0 Acinetobacter baumannii . . 2546-2550
iloul
MDR Acinetobacter houmannii . . 2549, 2550
- . . 2551
MDR 2
. 2549 MDR 943 isolates
5,360 isolates ( 17.6) .. 2550 MDR 987 isolates
5,046 isolates ( 19.6) . . 2551 MDR 757 isolates
4,298 isolates ( 17.6) MDR Acinetobacter
baumannii ( 37.1, 36.5 40.8 MDR . . 2549, 2550 2551
) Klebsiella pneumoniae ( 10.1, 8.2 6.6 MDR
. 2549, 2550 2551 ) Pseudomonas aeruginosa ( 9.0, 7.8 3.6
MDR ' . . 2549, 2550 2551 ) Escherichia coli ESBL (
8.3, 12.4 10.0 MDR . . 2549, 2550 2551 )
181
Pseudomonas aeruginosa . . 2543-2548
28 WHONET

(National Antimicrobial Resistance Surveillance Thailand or NARST)

MDR Pseudomonas aeruginosa Pseudomonas aeruginosa
amikacin, ciprofloxacin ceftazidime MDR Pseudomonas aeruginosa
44.6, 42.9, 38.3, 33.0, 37.9 41.3 Pseudomonas aeruginosa
. 2543-2548
el
Acinetobacter baumannii . . 2543-2548
28 WHONET

(National Antimicrobial Resistance Surveillance Thailand or NARST)
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MDR Acinetobacter boumannii Acinetobacter boumantrvi
3 broad-spectrum
beta lactam ( third-generation cephalosporins carbapenem)
aminoglycosides fluoroquinolones MDR Acinetobacter baumannii
46.0, 49.0, 51.0, 54.0, 54.0 56.0 Acinetobacter baumannii
. 2543-2548
[65!
. . 2551 . . 2552
2
MDR MDR 81 isolates Acinetobacter
baumannii 60.4 Pseudomonas aeruginosa 11.1
Stenotrophomonas maltophiiia 9.9
Aimsaad L. 16l
Acinetobacter baumannii Acinetobacter baumannii
. . 2551
MDR Acinetobacter baumannii Acinetobacter baumannii
3 aminoglycosides
fluoroquinolones beta lactam third-generation cephalosporins

PDR Acinetobacter baumannii

colistin tigecycline 80
Acinetobacter baumannii 72 ( 90.0)
Acinetobacter baumannii colonization 6 ( 7.5) ,
Acinetobacter baumannii 2 ( 2.5) Acinetobacter baumannii

114 isolates PDR Acinetobacter baumannii 67.5
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114 isolates MDR Acinetobacter boumannii 21.1 114

isolates

Keen E.F. '671

mutidrug resistance

trauma
. 2544-2551 MDR 1
3 MDR . . 2544-
2551 4.0 55.0 Acinetobacter baumannii
MDR Pseudomonas aeruginosa . . 2544-2551 2.0 8.0

Pseudomonas aeruginosa

Kuo L.C. =
mycobacteria
7-9 . . 2548 17
611 165 MDR
cefatzidime, piperacillin/tazobactam, cefepime,
ciprofloxacin, levofloxacin, imipenem, meropenem, gentamicin amikacin
1,370 isolates
Pseudomonas aeruginosa 321 isolates ( 23.4) MDR
Pseudomonas aeruginosa 4 isolates ( 1.2 321 isolates)
Acinetobacter baumannii ' 112 isolates ( 8.2) MDR
Acinetobacter baumannii 10 isolates ( 8.9 112 isolates)
237 isolates Pseudomonas aeruginosa 29 isolates (
12.2) MDR Pseudomonas aeruginosa 3 isolates ( 10.3
29 isolates) Acinetobacter baumannii 14 isolates ( 5.9)

MDR Acinetobacter baumannii 3 isolates ( 21.4 14 isolates)
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Tan R B

48 ,

48 . . 2549-2553
XDR
cephalosporin aztreonam carbapenem aminoglycosides
fluoroquinolones sulbactam polymyxin B
24,764 isolates Acinetobacter baumannii 2,155 isolates

( 8.5) Pseudomonas aeruginosa 2,230 isolates ( 9.0)

2,711 isolates Acinetobacter baumannii 481 isolates
( 17.7) Pseudomonas aeruginosa 397 isolates ( 14.6) XDR
Acinetobacter baumannii Pseudomonas aeruginosa

XDR Acinetobacter baumannii

XDR Pseudomonas aeruginosa

( 39.1, 26.5; p<0.01, 11.8, 7.6; p<0.01 )
48
XDR Acinetobacter baumannii 154 340 isolates Acinetobacter
baumannii ( 45.2) XDR Pseudomonas aeruginos 24 272 isolates
Pseudomonas aeruginosa ( 35.6)
48 XDR Acinetobacter baumannii 32
90 isolates Acinetobacter baumannii ( 35.6) XDR Pseudomonas
aeruginosa 0 113 isolates Pseudomonas aeruginosa ( 0.0)
Chung D.R. I hospital
acquired pneumonia (HAP) ventilator associated pneumonia (VAP)
. 2551-2552
prospective surveillance 73 10
48
MDR 1 3
XDR 1
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PDR
MDR Staphylococcus aureus
Staphylococcus aureus 3
beta lactam 2,554
Staphylococcus aureus 303 isolates MDR Staphylococcus aureus
60.7 Klepseilla pneumoniae 275 isolates MDR Klepseilla pneumoniae
44.7 Pseudomonas aeruginosa 411 isolates MDR Pseudomonas
aeruginosa 42. XDR Pseudomonas aeruginosa 4.9 PDR
Pseudomonas aeruginosa 0.7 Acinetobacter baumannii 479 isolates
MDR Acinetobacter baumannii 82.0, XDR Acinetobacter baumannii
51.1 PDR Acinetobacter baumannii 1 isolate
Denisuik A.J. il Escherichia coli
Klebseilla pneumoniae
CANWARD
2550-2554 MDR 3
XDR 5
MDR Escherichia coli ESBL 182 231 isolates ( 78.8) MDR
Klebseilla pneumoniae ESBL” 2 48 isolates ( 68.8) MDR
Escherichia coli ESBL 77.4 . . 2550 82.6
2554 XDR Escherichia coli ' 2 231 isolates ( 2.6)
Klebseilla pneumoniae ESBL 5 48 isolates ( 10.4)

carbapenem (carbapenem resistance)

carbapenems

beta lactamase carbapenem
efflux pump 172,731
carbapenem resistant Enterobateriaceae . . 2535
m 6
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carbapenem resistance Acinetobacter
boumonnii Klebsiella pneumoniae carbapenem
resistance
[ . . 2546-2550
MDR
carbapenem 298,400
carbapenem
resistant Acinetobacter baumannii Acinetobacter baumannii
carbapenem MDR Acinetobacter baumannii 1,348
2,407 isolates . . 2546 56.0 70.0 . . 2550
MDR Acinetobacter baumannii imipenem/cilastatin
meropenem 77.0 78.0 . 2546 92.0 92.0
. . 2550
Schwaber MJ. A . . 2554
carbapenem resistant Enterobateriaceae 27
. . 2548-2550
48
72 carbapenem resistant Enterobateriaceae
carbapenem
resistant 1
carbapenem resistant Enterobateriaceae 1,275 11,158 ( 11.4)
Klebsiella pneumoniae 92.0 Enterobacter species 4.0
Escherichia coli 3.0 Proteus species 1.0 carbapenem
resistant Enterobateriaceae 2548 carbapenem resistant
Enterobateriaceae 6 . 2549 carbapenem
resistant Enterobateriaceae 39.5 . 2549
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carbapenem resistant Enterobateriaceae 89
2550 carbapenem resistant Enterobateriaceae 143
Hsueh PR [761 PDR

Acinetobacter baumonnii

. 2536-2543
carbapenem resistant Acinetobacter baumannii Acinetobacter baumonnii
imipenem carbapenem resistant Acinetobacter baumannii
5.88 . .2536 21.5 . .2543
Hussein K wn carbapenem
resistant Klebsiella pneumoniae
. . 2549 . . 2550

carbapenem resistant Klebsiella pneumoniae
intermediate resistant imipenem

carbapenem resistant Klebsiella pneumoniae 88 498

( 17.7)
Hidron A.l =B
healthcare associated infections
the National Healthcare Safety Network (NHSN)
. . 2549
2550 carbapenem resistant Acinetobacter baumannii Pseudomonas
aeruginosa
resistant imipenem eropenem carbapenem
resistant Enterobateriaceae Escherichia coli, Klebsiella pneumoniae, Klebsiella
oxytoca
resistant imipenem, eropenem ertapenem carbapenem resistant
Pseudomonas aeruginosa 33 279 isolates ( 11.8) carbapenem resistant

Klebsiella pneumoniae 8 153 isolates ( 5.2) carbapenem resistant
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Acinetobocter baumannii 11 36 isolates ( 30.6) carbapenem resistant
Escherichia coli 11 439 isolates ( 2.5)
Calfee . 1A carbapenem resistant
Klebsiella pneumoniae , Mount Sinai Hospital
. . 2548 . . 2550
carbapenem resistant Klebsiella pneumoniae imipenem
carbapenem resistant Klebsiella pneumoniae 79 215 (
37.0)

fluoroquinolone (fluoroquinolone resistance)
fluoroquinolone
(target-enzyme resistance) efflux pump
plasmid-mediated resistance

79 801 3

Hidron A.lL c3i
healthcare associated infections

the National Healthcare Safety Network (NHSN)

. . 2549

2550 fluoroquinolones resistance Pseudomonas aeruginosa
Escherichia coli ciprofloxacin, levofloxacin, ofloxacin
moxifloxacin fluoroquinolones resistance Pseudomonas aeruginosa
60 377 isolates ( 15.9) fluoroquinolones resistance Escherichia coli 143

629 isolates ( 22.7)

Al-Hasan M.N. ik

Escherichia coli ! Mayo Center Rochester Olmsted

Medical Center . . 2541-2550

fluoroquinolones resistance Escherichia coli ciprofloxacin



fluoroquinolones resistance Escherichia coii 31 459 isolates (

6.8)
Karlowsky J.A. Bl
Acinetobacter baumannii Pseudomonas aeruginosa
. 2541-2544 Pseudomonas aeruginosa 76,211 isolates
Acinetobacter baumannii 7,394 isolates
ciprofloxacin levofloxacin 215 23.7
ciprofloxacin levofloxacin 23.0 24.4
—
=.
®\l
randomized control trial
1. Colistin
polymycin
colistin
(cationic)
4 MDR Acinetobacter baumannii

Pseudomonas aeruginosa colistin

39

MDR



colistin
aeruginosa MDR Acinetobacter baumannii
. . 2548-2549 colistin 5
2
78 MDR Acinetobacter baumannii 71
MDR Pseudomonas aeruginosa 7 ( 9.0)
15 MDR Acinetobacter baumannii 12
MDR Pseudomonas aeruginosa 3 ( 20.0)
colistin ( 80.8, 26.7
colistin 30
( 46.2, 80.0 ; p=0.03) colistin
colistin ( 30.8, 66.7 ; p<0.001)
Urn  SK [8sL
Acinetobacter sp. colistin
Asan Medical Center
70 colistin 3L
colistin 39 colistin
colistin ( B5 B5 : p=080)
286 . p=0.19)
mwl
MDR Acinetobacter baumannii

Acinetobacter baumannii
. 2551
MDR Acinetobacter baumannii

(susceptible 9/9 isolate)

40

BL

MDR Pseudomonas

colistin
( 91.0)
colistin
( 80.0)
colistin
: p<0.001)

colistin

MDR

colistin

.. 2432550

0

colistin

00,

colistin (

. 2553

colistin



. . 2555

MDR Acinetobacter baumannii 61

colistin tigecycline
70 ,
colistin 40
475
Dizbay M. m
MDR Acinetobacter baumannii
. 2549
MDR Acinetobacter baumannii
resistant
2. Sulbactam
sulbactam ampicillin
beta lactamase ampic

®m 3

colistin

0.0)

cefoperazon

colistin (

e

illin cefoperazone

sulbactam

MDR Acinetobacter baumannii

Acinetobacter baumannii

70

26 ( 89.7)

Mai M.H.

Acinetobacter baumannii

. . 2551

29 (

salbactam

. . 2553
41.4)

. . 2547

MDR

41
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. 2548 12 ampiciliin/salbactam 9

( 75.0) susceptible

Dizbay M. m

MDR Acinetobocter boumannii

. . 2549 MDR
Acinetobocter baumannii cefoperazone/sulbactam, ampicilin/salbactam
piperacillin/salbactam resistant 68.2, 72.7 955 "
3. Tigecycline
tigecycline glycylcycline
, Pseudomonas
aeru§inosam 5 3
2
tigecycline 80
i) tigecycline
MDR Acinetobocter baumannii . . 2545
. . 2548 148 MDR Acinetobocter baumannii
tigecycline 97.3
Dizbay M. m
MDR Acinetobocter baumannii
. . 2549
MDR Acinetobocter baumannii tigecycline resistant
25.3
Navon-Venezia . oan tigecycline
MDR Acinetobocter baumannii 6 . . 2546

MDR Acinetobocter baumannii 82 isolates
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resistant 66.0, intermediate 12.0 susceptible
22.0
Shin J.A. jieul
tigecycline MDR Acinetobacter baumannii
. . 2552 . . 2553 27
tigecydine 100 50
12 : 23 ( 85.2)
17 ( 63.0) y 4 ( 14.8)
14 sepsis
14 ( 51.9) , 4 sepsis
iiig Poulakou G [eBL tigecydine
MDR . . 2549
. . 2551 45 MDR FDR
tigecydine 36 ( 80.0) 14 7 (
15.6) 18 ( 40.0) 20 ( 44.4)
septic shock ( Klepseilla pneumoniae Acinetobacter
baumannii) septic shock 17 ( 85.0) 14
1 ( 5.0)
4. Fosfomycin
fosfomycin phosphonic acid
m
fosfomycin
Falagas M.E. on . . 2553
fosfomycin Enterobacteriaceae

ESBL

17



Enterobacteriaceae 5,057 isolates Escherichia coii 2,205
isolates, KiepseiUa pneumoniae 764 isolates Enterobacter sp. 73 isolates
fosfomycin susceptible 1 17
Enterobacteriaceae fosfomycin
susceptible 90.0 2
Enterobacteriaceae fosfomycin susceptible
50.0 4 2 , fosfomycin

Escherichia coii ESBL

fosfomycin 93.8

Dinh A. W .. 2553
fosfomycin MDR PDR
10 MDR Pseudomonas aeruginosa
Enterobacteriaceae (Escherichia coii, KiepseiUa pneumoniae, Enterobacter
sp., Serratia sp.) Enterococcus sp. Staphyiococcus aureus, Methicillin-resistant

Coagulase-negative Staphyiococcus, Stenotrophomonas maitophiiia

116 101 ( 87.1) 15 ( 12.9)
sepsis 32.7 44.0
1 44.8
septic shock 22.4 Pseudomonas
aeruginosa 43 Enterobacteriaceae 29

Methicillin-resistant coagulase-negative Staphyiococcus 23
30 ( 25.9) 17 10
3

1 glycopeptides: vancomycin, teicoplanin
glycopeptides W
Calfee D.P. o . . 2555 10-15
Staphyiococcus aureus enterococci MDR

vancomycin D-ala-D-ala
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D-alanyl-D-lactate vancomycin

glycopeptides

2. Tigecycline

30S ribosomal subunit reversible
[ tigecycline
MRSA
Souli M. 'BL tigecycline
MDR . . 2546-2548
MDR MRSA 91 tigecycline 98.9
tigecycline tigecycline
Gardiner . ‘Bl . . 2553
tigecycline 2 (secondary
bacteremia) 8 170 tigecycline 91
( 54.0) MRSA 6
5
( 83.3)
3. Linezolid
oxazolidinone
domain V 23S rRNA gene'@dl
linezolid

Birmingham M.C ) linezolid
MDR
. . 2540-2543 796 828

vancomycin-resistant Enterococcus faecium ( 59.2) MRSA



( 194)

Smith P.F. non

103

faecium 83.0

77 50

33.0

4. Fosfomycin

fosfomycin

fosfomycin

fosfomycin

epidermidis

cephalosporin

79.0

46

915 85.8
LinezoLid
multicenter

. 2540-2543

vancomycin-resistant Enterococcus

86.0

phosphonic acid

Fatagas M.E.

MRSA

fosfomycin

. 2552 9
ethicillin-resistant  Streptococcus

aminoglycosides
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community-acquired infections healthcare-associated

infections

severe sepsis septic shockll 4

community-acquired infections healthcare-associated infections

Friedman N.D. v
community-acquired infections, healthcare-associated infections
nosocomial infection . . 2543-2544
community-acquired infections healthcare-associated infections
community-acquired infections Escherichia coii
Streptococcus pneumoniae healthcare-associated infections
MRSA nosocomial infection ( 52.0, 61.0 )
healthcare-associated infections nosocomial infection Enterococci
ampicillin vancomycin community-acquired infections
Enterobacteriaciae ampicillin/sulbactam
ciprofloxacin healthcare-associated infections nosocomial infection
healthcare-associated infections nosocomial
infection community-acquired infections ( 29.0,
37.0 16.0 ;P <0.05) healthcare-associated

infections nosocomial infection (p =0.19)

Son JS. i
community-acquired infections, healthcare-associated infections nosocomial
infection . . 2549-2550 community-
acquired infections Escherichia coii healthcare-
associated infections nosocomial infection ( 47.1
27.2 14.9 ; P <0.05) Escherichia coii ESBL

healthcare-associated infections nosocomial infection
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community-acquired infections ( 14.2 31.3 3.3
; P <0.05) Staphylococcus aureus healthcare-associated
infections nosocomial infection community-acquired
infections ( 141 15.2 7.4 ; P <0.05)
healthcare-associated infections nosocomial infection
30 community-acquired infections
( 18.4 23.0 10.2 . P <0.05)
healthcare-associated infections nosocomial infection
Micek S.T. Tion community-

acquired pneumonia, healthcare-associated pneumonia

. . 2546-2548 healthcare-associated pneumonia
MRSA , Pseudomonas aeruginosa community-acquired
pneumonia (p <0.001) healthcare-associated pneumonia

community-acquired pneumonia

( 28.3 13.0; P <0.001) healthcare-associated
pneumonia community-
acquired pneumonia ( 24.6 9.1; P <0.001)

Cardoso T. 1B healthcare-
associated infections community-acquired infections
. 2551-2552 healthcare-associated infections

community-acquired infections

( 27.0 14.0; P < 0.001)

America/American  Thoracic  Society
Consensus healthcare-associated pneumonia
nosocomial infection
cephalosporin carbapenem beta lactam/betalacta inhibitor

fluoroquinolone aminoglycoside 11086l
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community-acquired pneumonia

fluoroquinolone beta lactam acrolide 11071

healthcare-associated infections nosocomial
infection community-acquired
infections healthcare-associated infections

community-acquired  infections

healthcare-associated pneumonia community-acquired pneumonia
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