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Reprinted from Corbella X, et al. J Clin Microbiol. 2000;38:4086

DDD = Defined daily doses of

Imipenem Consumption vs.
Acinetobacter baumannii Colonization/Infection



Correlation Between Consumption of Imipenem
and Resistance of Pseudomonas aeruginosa

Lepper PM, et al.  Antimicrob Agents Chemother. 2002;46:2920



Bundles: CVC 2011~ VAP 2013~ CAUTI 2013~

 適當使用預防性抗生素

 血糖控制

 維持正常體溫

 皮膚準備

 傷口照護
SSI Bundle
2016~



 Polymyxin E (Colistin)
 Polymyxin B
 Carbapenems
 Tigecycline

Regimens
• Monotherapy
• Combination therapy

CRAB感染治療的選擇: 現狀
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2008 至2017 年醫學中心及區域醫院加護病房

醫療照護相關感染CRKP百分比分佈圖

CRKP
達到 >30%
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Carling PC, Bartley JM. Am J Infect Control 2010;38 S41-50.

來自上一位住院者的合併風險
Increased acquisition risk from prior room occupant            

6 studies as of January 2011



無生物環境表面上的微生物存活

Survives Years

**

**

**懸浮在粉塵/有機碎屑上可以存活長達半年到一年

(Dancer 2007, Hardy 2007)
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Epidemiology of  the Klebsiella pneumoniae outbreak cases
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MLST type and antibiotic resistance characteristics 
of  Klebsiella pneumoniae outbreak strains and 
their corresponding transconjugants







Antimicrobial Agents and Chemotherapy 2012;56:5016





 在2012年1月至2014年5月，共收集到760株碳青黴烯類非敏感
Klebsiella pneumoniae（CNSKP）菌株

 在210株CNSKP分離株中檢出Carbapenemases（27.6%），其中
162 kPC‐2、KPC‐3、KPC‐17、NDM‐1（n＝1）、OXA‐48（n＝4
）、IMP‐8（n＝18）和VIM‐1（n＝24）

 PFGE分析顯示，4個菌株屬於3個不同的脈衝型(PFGE type)。三
個菌株擁有BLACTX‐M基因，屬於MLST型ST11。此外，質粒
(plasmid)屬於不相同組，IncA / C。一個屬ST116，而質粒不相
同組不可分型

 這是臺灣產OXA‐48產腸桿菌科細菌的首次報告，在K. 
pneumoniae的IncA/C質粒上鑒定blaOXA‐48的第一個報告



Int J Antimicrob Agents. 2018 May 
9. pii: S0924-8579(18)30132-8. 



Int J Antimicrob Agents. 2018 May 
9. pii: S0924-8579(18)30132-8. 



A schematic of risk factors associated with carbapenem-resistant Enterobacteriaceae
colonization, infection, or both. Those in italics are potentially preventable with appropriate infection 
control or antimicrobial stewardship.

Clin Microbiol Infect 2014; 20: 854–861

碳青黴烯類抗藥的腸桿菌科細菌:
定植、感染或兩者相關的危險因素

斜體字可以通過適當的感染控制或抗菌管理來預防



 Colistin (polymyxin E)
 Polymyxin B
 Carbapenems
 Tigecycline
 Fosfomycin

Regimens
• Monotherapy
• Combination therapy

– Carbapenem-based 
regimen

– Double carbapenem
(doripenem + ertapenem) 
regimen

– Tigecycline-based  
(Carbapenem sparing) 
regimen

• New drug

CRE 感染治療的選擇: 現狀



Lancet Infect Dis 2017;17: 390–99



-lactam 
Combination Agents

Ceftazidime-avibactam
Ceftolozane-tazobactam
Cefepime-tazobactam
Aztreonam-avibactam
Ceftaroline-avibactam
Imipenem-relebactam
Meropenem-vaborbactam
Cefepime-zidebactam
Meropenem-nacubactam

Non--lactam
Agents

Cefiderocol
Murepavadin
Finafloxacin
Eravacycline
Omadacycline
Plazomicin
Delafloxacin

多藥抗藥陰性菌MDR-GNB的新藥

Avery LM & Nicolau DP. Expert Opinion on Investigational Drugs 2018;27:4:325-38.



β-lactamase inhibitor
Avibactam/
Relebactam Vaborbactam Zidebactam/V

NRX-5133
Nacubacta

m
Sulbactam/
clavunlanate Tazobactam

Class A
TEM + + + + +/+ +
SHV + + + + +/+ +

CTX-M + + + + +/+ +
KPC + + + +m -/- -

Class B
MBL - - + ‐ - -

Class C
AmpC + + + + -/±a +

Class D
OXA ±(OXA-48) -b + +w -/- -

β型內醯胺酶抑制劑對不同β型內醯胺酶活性的影響

aEnterobacteriaceae resist inhibition by sulbactam, although Klebsiella spp., Salmonella spp., and Proteus 
spp. normally do not harbor chromosomal blaAmpC genes
b Limited data available Zhanel GG et al. Drugs 2018;78:65-98.



Agent ESBL KPC OXA-48 MBL MDR-PA MDR-AB

Ceftolozane-tazobactam  

Ceftazidime-avibactam   

Ceftaroline-avibactam   

Aztreonam-avibactam    

Imipenem-relebactam  

Meropenem-vaborbactam  

Cefiderocol      

Plazomicin    a 

Eravacyclin     

Murepavadin 

新型抗生素對VAP的MDR-GNB活性譜

Bassetti M et al. Curr Opin Infect Dis 2018;31:177-186.

aNot active against many NDMs



Ceftolozane–tazobactam

 以ESBL和P. aeruginosa為治療的目標
 克服抗藥機制（如AmpC、外膜蛋白損失和外排泵的

上調）
 對碳青黴烯類耐藥菌株不產生碳青黴烯酶的有效活性
 治療目標為cIAI和cUT

 21例MDR-P aeruginosa感染
 71%成功
 體內抗藥性14%

 治療VAP的免除碳青黴烯類藥物方案
(carbapenem-sparing regimen)

Bassetti M et al. Curr Opin Infect Dis 2018;31:177-186.



Ceftazidime-avibactam

 cIAI and cUTIs
 比較Meropenem或Imipenem的治療為非劣效性
 CAZ-R與BAT：cUTI（91.7%比94.2%）和cIAI（80%比54.5%

）與BAT
 REPROVE研究綜述

 Ceftazidime-avibactam (n＝356) 和Meropenem (n＝370)
 非劣效性結果： Ceftazidime-avibactam 

68.8%Meropenem72.9%
 VAP cohort中的成功率相似

 CRE感染
 總成功率45-76%

 治療肺炎的 carbapenem-sparing regimen
 結合gentamycin, fosfomycin, colistin, or plazomycin

Bassetti M et al. Curr Opin Infect Dis 2018;31:177-186.
Sharma R et al. Clinical Therapeutics 2016;38:431-44.



Activity of plazomicincompared with other aminoglycosides against isolates 
from European and adjacent countries, includingEnterobacteriaceae
molecularly characterized for aminoglycoside-modifyingenzymes and other 
resistance mechanisms

J Antimicrob Chemother doi:10.1093/jac/dky344



Lerner, J Clin Microbiol 2013

醫院環境的環境污染是常見的



醫院環境哪裡有多重耐藥性菌種？

噴濺的自來水污染附近的環境

GNB可能會遷移到內部空間

並形成生物膜



醫院被污染的水槽

 污染的洗手水槽被認定為
CRE的持續傳播來源/貯
存窩

Lowe, Infect Control Hosp Epidemiol 2013
Vergara-Lopez, Clin Microbiol Infect 2013
Leitner, Antimicrob Agents Chemother 2015



New Acquisition of Antibiotic-Resistant Organisms (ARO) 
in Skilled Nursing Facilities
FischJ et al., JCM 50:1698, 2012

 A large prospective microbial study involving 15 SNFs located Michigan
 90 /178 residents had an indwelling device (a urinary catheter, feeding tube, or 

both). 82 residents (46%) qualified for this analysis (21 with device)
 To define the attributable fraction of device-associated infections and ARO 

colonization

長照可以是MDRO的貯存窩?!



Clin Microbiol Infect 2015; 21: 470.e1–470.e7

CRE的超級傳染源



CRE 糞便帶菌

 CRE糞便帶菌的平均持續時間
 出院後387天
 出院1年：仍攜帶CRE比例 39%

 與延長帶菌相關的風險：
 重複住院
 由臨床培養的CRE（不只是篩選培養）

Zimmerman, Am J Infect Control 2013



CRE 可經由十二指腸內視鏡
Duodenescopes散播

CRE 可經由ERCP Scopes散播

Promed-mail, Apr. 16, 2016

美國參議院調查發現，2012年至2015
年，美國和歐洲的25個醫院/診所報告
了250個與內視鏡相關的CRE感染



Walsh, Lancet Infect Dis 2011

• 印度新德里市自來水和污水
中普遍存在NDM-1

• 2/50份水樣本和12/170份
污水樣本: 20種不同的細菌
種類
(也可在加拿大地表水和污
水中找到)



Clin Microbiol Infect 2014; 20: 854–861



Thank you for your attention!


