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OBJECTIVES
 Scenario

 Epidemiology of CR and CoRO GNB

 Evidence on control MDR-GNB

 Evidence on control of Colistin-resistant GNB



Case
A 72 year-old, Thai male, with DM, COPD, renal failure, and recurrent 
carbapenem-resistant Acinetobacter buamnnii treated with colistin for 4 
episodes in the past year, presenting to ICU with pneumonia.

Patient was empirically treated with colistin + cefoperazone-sulbactam
and was placed on isolation precaution.  

His sputum culture grew colistin resistant A. baumannii with colistin
MIC = 128 mcg/dL and IC team was notified.



Antimicrobial Susceptibility
In Vitro Susceptibility to Various Antibiotics of Colistin-Resistant Gram-
Negative Bacterial Isolates in a General Tertiary Hospital in Crete, Greece

George Samones, Dimitrios K. Matthaiou. Diamantis Kofteridis, Sofia Maraki, and Matthew 
E. Falagas
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Bacterial Isolates in a General Tertiary Hospital in Crete, Greece
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Implementation of IC Measures

Enhanced contact isolations (e.g., strict adherence to HH and use of 
grow and gloves).

ASC from rectal and tracheal suction for all ICU patients on day 0 and 7 
day later until discharged.

Twice daily environmental cleaning with detergent and phenolic agents 
for hi-touch items and site and site contaminated with blood.

Up-to-date real time education and real time feedback on IPC adherence 
to HCWs.





GLOBAL DISTRIBUTION OF CARBAPENEMASES IN 
ENTEROBACTERIACEAE

Logan LK, Weinstein RA.  J Infect Dis 2017;215(S1):S28-36



Global Report of MCR-1 Like Colistin Resistant

Sun J, et al.  Toward understanding of MDR-like colistin resistant.  Trend in microbiology 2018



20 unique patients developed colistin-
resistant AB.

19 pts had previously exposed to colistin.

Colistin susceptible and resistant isolate 
were highly related by PFGE, but isolates 
from different pts were not.

By MLST, all isolates belong to 
International Clone 2

Modification of Lipid A was present in all 
Colistin-R isolates

Genetic relatedness of colistin susceptibile and resistant AB 
isolate in each individual patient

Colistin-Resistant Acinetobacter baumannii: Beyond 
Carbapenem Resistance

Clin Infect Dis. (2015)
Zubair A. Qureshi, Lauren E. Hittle, Jessica A. O'Hara, Jesabel I. Rivera, Alveena Syed, Ryan K. Shields, Anthony W. Pasculle, Robert K. 
Ernst, and Yohei Doi

• Adequacy of colistin dosing to avoid suboptimal use
• Colistin should not be used to decolonize asymptomatic CRE 

carriage
• Empirical colistin should be subjected to tight restriction





Why we need to emphasize on infection control?

2009: Telavancin (complicated skin and skin structure infections)

2010: Ceftaroline fosamil (bacterial skin infections and pneumonia)

2011: Fidaxomicin (Clostridium difficile-associated diarrhea)

2012: Not available

2013: Talavancin (HAP, VAP)

2014: Ceftolozane/tazobactam (IAI, UTI), Oritavancin. tidizolid

2015: Ceftazidime/avibactam (G(-)) 

2016: Bezlotoxumab (C. diff)

2017: Delafloxacin tab (MRSA), meropenem/vaborbactam (KPC-UTIs)

2018: Omadacycline (MRSA), Plazomycin(CRE-UTIs), 

http://www.centerwatch.com/drug-information/fda-approvals



Understanding the 
appropriate use of colistin to 

prevent colistin resistant



CPE: Carbapenemase-Producing Enterobactereaceae
Strains of Enterobacterales (mostly K. pneumoniae but also E. coli, 
Enterbacter spp., Citrobacter spp.,….) producing carbapenemases

KPC-type OXA-48like Metallo-enzymes 
(NDM, VIM, IMP)

CARBAPENEM
ACTIVITY Strong Weak Strong

SPECTRUM Extended 
(most ß-lactams)

Narrow (penicillins,
narrow-spectrum 
Cephem)

Extended (most ß-
lactams exc. 
Azteonam)

Clinically useful 
inhibitors

• Avibactam
• Vaborbactam
• Relebactam

• Avibactam • None

Naas et al – Current Drug Targets 2016
Bush & Bradford – Cold Spring Harb Perspect Med 2016 Logan & Weinstein – JID 2017



Need for Molecular-directed Therapy!



Combination Therapy for CRE

NB: mechanisms for synergy has not yet been established for most commonly used regimens









Impact of combination treatments 
on CR-Acinetobacter baumannii



Which IC component work to control for 
different GNB? 



Rationale
To evaluate the existing evidence (RCT & observational studies) on the 
control of MDROs Gram negative 

Interventions: standard of care (STD), antimicrobial stewardship (ASP), 
environmental cleaning (ENV), decolonization method (DCL), and 
source control (STC)

Outcomes: MDR-GNB acquisition as well as mortality 



Figure 2 Summary of network meta-analyses results for 
MDR-GNB acquisition compared with standard care



eFigure 10.1 Network estimated rate ratios (95% confidence 
intervals) of IPC strategy for prevention of MDR- Acinetobacter 

baumannii acquisition.*



eFigure 10.2 Network estimated rate ratios (95% confidence 
intervals) of IPC strategy for prevention of MDR-

Pseduomonas aeruginosa acquisition.*



eFigure 10.3 Network estimated rate ratios (95% confidence intervals) of 
IPC strategy for prevention of Extended-Spectrum Beta-Lactamases 

Enterobacteriaceae acquisition.*



eFigure 10.4 Network estimated rate ratios (95% confidence 
intervals) of IPC strategy for prevention of carbepenem

resistant Enterobacteriaceae acquisition.*



Lessons Learnt
CRE:                   Practices all 4 core components

XDR-AB:            ENV featuring measures

ESBL:                 ASP featuring measures

XDR-PA:             None



Evidence on Control of Colistin-
Resistant Gram Negative
PREVENTION AND CONTROL OF COLISTIN-
RESISTANT GRAM-NEGATIVE BACTERIA:  A 
SYSTEMATIC REVIEW AND META-ANALYSIS

ASUPON A,  ET AL.   (UNDER PREPARATION)



Study Design
Outbreak settings (n = 17 studies)

Non-outbreak settings (n = 11 studies)





Key Observations
IC interventions (work)

Enhanced HH + CP

Addition of ENV +/- ASC

Addition of SCT + ASC

Addition of CP + ASC +/-ASP

IC intervention (not work)

Addition of ASC +/- ASP



Do SDD/SOD work in Asia?
DOES IT WORK IN ENDEMIC REGIONS FOR MDR-GNB?



Two flavours The strategy includes twice 
weekly surveillance sampling 
(rectum and respiratory tract)

SDD SOD

Oropharyngeal paste
+ Nasogastric suspension

- 10 ml suspension
* 100 mg colistin
* 80 mg tobramycin
* 500 mg amphotericin B 
(or: nystatin 2  106 units)

Oropharyngeal paste
- 0.5 gram
*2% colistin
* 2% tobramycin
* 2% amphotericin B 

(or: nystatin 110s units)

=topical regimen, 4 daily, until extubation or ICU-discharge

 + day course of 3rd-generation cephalosporins IV



Expert Opinions (SDD)
AA: “What kind of infrastructure do you need to start good SDD program?”

MB: “You really need to have a good team”

AA: “What do you mean by having a good team?”

MB: “It means you need to have good microbiology with quick turn around time.  Regular meeting is needed to 
review the pattern of microbiology.  If any MDR emerges, we will hold SDD program till it get back to the 
baseline rate.”

AA: “Do you really think that SDD work in Europe?”

MB: “It works here in Netherland, but considered debatable in other parts of Europe”



Expert Opinion (SOD) 
AA: What is your suggestion on SOD?

SH: It has 2 caveats.  

Logistical: Local production, ease of use, patient side effects and bad 
taste

Ecological: Selection of Col-R GNB

But I think that the benefit outweigh the risk

















Evaluation of SDD/SOD on Col-R 
GNB Colonization

Prevention and Control of colistin-resistant Gram-negative 
bacteria: A Systematic Review and Meta-analysis

Asupon A, et al.  (under preparation)





1. Colonization of CoRO



Evidence of Harm

STD +SDD and STD + SDD + SOD lead to more Col-R colonization > STD + SOD

All decolonization regimens tend to have more Col-R colonization > STD



Conclusions
Colistin resistant GNB is preventable by infection control

Caveats: detect it early enough, need to enhance effort of IPC, avoid 
unnecessary use of colistin as decolonization agents 

Colistin should be used in combination with other antibiotics for ecological 
purposes (reduce transmission of CR-GNB and Colistin resistant GNB)

It is very likely that combination approaches inclusive of STD + ASP + ENV 
+ SCT will be the core component for control of Colistin resistant GNB
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