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Case presentation
• 35 years old MSM, admitted due to intermittent 

fever and facial erythema for 1 week 
• Diagnosis: HIV in AIDS with cryptococcus 

meningitis 
• Initial CD4: 17 , VL: 249000 copies/ml 
• Start amphotericin B and flucytosine-then switch 

to fluconazole 800mg and flucytosine days  later 
due to skin rash developed to amphotericin B  

                                     



Case presentation
• Fever developed 23 days after hospitalization 
• Start with empirical ceftriaxone intravenously 
    with amikacin st.
• Blood culture: CRE (K.P) and Acinetobacter. Junii
• Switch to meropenem prolong infusion and levofloxacin 
• Fever subsided 
• Also had cryptococcus related IRIS and control with 

steroid well.
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Geographical distribution of studies included in the review (percentage of community-
associated or community-onset carbapenem-resistant Enterobacteriaceae). 

https://www.ncbi.nlm.nih.gov/pubmed/28647532
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CDC Surveillance definition for CRE

• In January 2015, The Centers for Disease 
Control and Prevention (CDC) modified its 
surveillance definition for CRE to the current 
definition (resistant to imipenem, 
meropenem, doripenem, or ertapenem OR 
documentation that the isolate possess a 
carbapenemase). 



Carbapenem-Nonsusceptible
Enterobacteriaceae in Taiwan

• 1135 carbapenem-resistant (nonsusceptible) Enterobacteriaceae (CRE) 
isolates were recovered between November 2010 and July 2012 (517 
from 2010-2011 and 618 from 2012) from 4 hospitals in Taiwan.

• Carbapenemase-producing Enterobacteriaceae (CPE) comprised 5.0% (57 
isolates), including 17 KPC-2, 1 NDM-1 and 37 IMP-8  and 2 VIM-1

• 518 CRE isolates (45.6%) were positive for blaESBL, while 704 (62.0%) 
isolates were blaAmpC-positive, 382 (33.6% overall) of which carried both 
blaESBL and blaAmpC. CTX-M(414, 80.0%) was the most common blaESBL, 
while DHA (497, 70.6%) and CMY (157, 22.3%) were the most common 
blaAmpC. 

• Co-carriage of blaESBL and blaAmpC was detected in 31 (54.4%) and 15 
(26.3%) of the 57 CPE, respectively

Wang J-T, Wu U-I, Lauderdale T-LY, Chen M-C, Li S-Y, Hsu L-Y, et al. (2015) Carbapenem-
Nonsusceptible Enterobacteriaceae in Taiwan. PLoS ONE 10(3): e0121668.



Table 3. ESBL, AmpC β-lactamases, and carbapenemase genes detected in carbapenem-non-susceptible 
Enterobacteriaceae.

Wang JT, Wu UI, Lauderdale TLY, Chen MC, Li SY, et al. (2015) Carbapenem-Nonsusceptible Enterobacteriaceae in Taiwan. 
PLOS ONE 10(3): e0121668. https://doi.org/10.1371/journal.pone.0121668
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0121668

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0121668
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 Combination therapy for carbapenem-resistant 
Gram-negative bacteria



Kaplan-Meier survival estimates of patients with carbapenemase-producing K. pneumoniae 
bloodstream infections according to treatment regimen: combination therapy (continuous 

line) versus monotherapy (dotted line). 

George L. Daikos et al. Antimicrob. Agents Chemother. 
2014;58:2322-2328



Graphic presentation of the effect of treatment (monotherapy [gray bars] versus combination 
therapy [black bars]) by severity of underlying disease (A) and by severity of sepsis (B). 

George L. Daikos et al. Antimicrob. Agents Chemother. 
2014;58:2322-2328



Open Forum Infectious Diseases 2015

DOI: 10.1093/ofid/ofv050



Potential Treatment Algorithm for Carbapenem-
Resistant KPC-Producing Klebsiella pneumoniae

Open Forum Infectious Diseases 2015



Drug in Late Stage (Phase 3) Clinical Development With Activity 
Against Carbapenem-Resistant Enterobacteriaceae

Open Forum Infectious Diseases 2015



Expert Opin Pharmacother. 2016 April ; 17(6): 761–781.



Suspected carbapenem-resistant
Enterobacteriaceae

Consider:
--Severity of infetion
--Clinical syndrome
  --Underlying illness

Rapid molecular
 diagnostic test with high
positive predictive value

Molecular surveillance
Indicating high prevalnce

of metallo-beta-lactamases
(≈ 10%)

Is resistance to
carbapenems likely

mediated by
Metallo-bata-lactamases?

Yes No

--Polymyxin
+ tigecycline
+ fosfomycin IV (where available)
--Aztreonam/avibactam (if developed)

--Carbapenem (prolonged infusion)
+ polymyxin
+/- tigecycline
or fosfomycin IV (where available)
--Ceftazidime/avibactam(where available)
+/- aminoglycoside

Expert Opin Pharmacother. 2016 April ; 17(6): 761–781.



Summary 
• Carbapenemase-producing Enterobacteriaceae (CPE) 

was <10% in Taiwan 
• A benefit for combination therapy, especially 

carbapenem-containing regimens against isolates 
where the carbapenem MIC is < 16 μg/ml and where 
carbapenems are administered in high doses and 
prolonged infusion (observational data )

• Currently available antibiotics reliable (> 85% activitiy) 
against CRE include polymyxin B and colistin, 
tigecycline, fosfomycin and aminoglycosides



This document does not provide recommendations 
regarding indications for the use of CP. It is intended 
for acute-care hospitals that already use CP, and it 
addresses when and under what circumstances CP 

may be discontinued.

Infect Control Hosp Epidemiol. 2018 Feb;39(2):127-144



Multidrug-Resistant Enterobacteriaceae 
(MDR-E, such as  ESBL-E and/or CRE)
• Maintaining CP for ESBL-E and CRE for the 

duration of the index hospital stay when infection 
or colonization with these bacteria is first 
detected.

• We recommend that for extensively drug-
resistant Enterobacteriaceae, such as 
carbapenemase-producing CRE, or 
Enterobacteriaceae with very limited treatment 
options (susceptible to ≤2 antibiotic classes used 
to treat that organism), hospitals should maintain 
CP indefinitely.



Considering discontinuation of CP on a case-by-case basis 
(1)at least 6 months have elapsed since the last positive  
        culture;
(2) presence of a clinical infection and ongoing antibiotic use, 

where discontinuation of CP should be discouraged in the 
setting of suspected or known infection with ESBL-E or CRE, 
and concurrent broadspectrum antibiotic use that may 
select for these organisms

(3) procurement of an adequate number of screening 
samples, with at least 2 consecutive negative rectal swab 
samples obtained at least 1 week apart to consider an 
individual negative for ESBL-E or CRE colonization.

Multidrug-Resistant Enterobacteriaceae 
(MDR-E, such as  ESBL-E and/or CRE)







CRE Definition

Enterobacteriaceae that are nonsusceptible 
(i.e., intermediate or resistant) to a 
carbapenem 
Imipenem
Meropenem
Ertapenem
Doripenem



Trends in resistance of K. pneumoniae, 
E.coli, E. cloacae to carbapenems



泛抗藥性菌種感染管制措施修改
政策後差異比較：

項目 改變前 改變後 變更

CRE 政
策

1. 只發 CRE ，檢驗
報告註抗藥性菌，加
強洗手

1.加入
carbapenemase 檢
驗，陽性病人採接
觸隔離
2. carbapenemase
陽性，陽性菌株須
通報 CDC 檢驗

1. 加入
carbapenemase
檢驗，陽性病人
採接觸隔離
2.carbapenemas
e 陽性，陽性菌
株須通報 CDC 檢
驗



解除隔離
項目 改變前 改變後 變更
CRE 需於臨床抗生素治療結束後

72 小時，原發陽性部位及肛
門拭紙， 1-2 週內不同日採
檢 1 次，當檢驗結果皆呈陰
性

需於臨床抗生素治療結束
後 72 小時，原發陽性部位
一套及肛門拭子 *3 套， 1-
2 週內不同日採檢 3 次，
當檢驗結果皆呈陰性
(CDC 手冊 )

1. Carbapenemase 陽
性 ,若原發部位為
血液、尿液、傷口
等，採檢 1 套原發
部位陰性， 3 套肛
門拭子陰性 ( 每

       週一套 *3)
2. Carbapenemase 陰性

，原部位一套若未
長即可解除

MRSA 無解除註記機制 採原部位一套若未長
ORSA 及可解除

採原部位一套若未長
ORSA 即可解除

C. difficile 1. 至少連續 48 小時無症狀
（無腹瀉且解正常或成型
變）且腸蠕動恢復正常。
2. 若 C. difficile 細菌培養陽
性者另除上述條件之外，尚
須至少追蹤一套 C. difficile 
細菌培養呈陰性，始可撤除
隔離。

至少連續 48 小時無症狀
（無腹瀉且解正常或成型
變）

取消第 2 項細菌培養複
驗陰性再解除
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