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Objectives 
-  Describe different control measures to control 

the transmission of MDRO 
-  Discuss the role of hand hygiene compared to 

other preventive measures 
-  Present recent research findings of high-

quality studies 
-  To highlight strengths and weaknesses of the 

current evidence base 
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 Identify 
 carriers 

⇒ Screening 
⇒ Isolation 

Eliminate 
carriage  

⇒ Decolonization 

Stop 
transmission  
⇒ Hand hygiene 

Reduce 
antibiotic use 
⇒ Restriction 

-- Control of endemic MDRO -- 
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Improve infection control 

 Surveillance of multi-R bacteria 
 Passive: Clinical cultures 

 Active: Surveillance swabs 

 Optional: Genotyping 
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Source: European Antimicrobial Resistance Surveillance System (EARSS), 2009 
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Spread of KPC-containing Klebsiella 
pneumoniae from Greece 
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Wernli D et al. PLoS Medicine 2011 11 12 
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MRSA screening 

Harbarth S et al. J Am Coll Surg 2008 

MRSA screening on admission 
Authors HUG, 

JAMA 2008 
Robicsek,  
Annals 2008 

Jeyaratnam,  
BMJ 2008 

Keshtgar,  
Br J Surg 2008 

Country Switzerland USA UK UK 

Setting Surgery Hospital-wide Geriatrics, 
oncology, surgery 

Surgery 

Design Cross-over Before-after Cross-over Before-after 

Control group Yes No Yes No 

Admission 
MRSA 
prevalence 

5.1% 6.3% 6.7% 4.5% 

CONCLUSION 

STAR*ICU: Study Design 

Standard control 
  Screening for MRSA & VRE, without result notification.  

Hand hygiene & education. 
Intensive control 
  Screening for MRSA & VRE, with result notification.  

Preemptive contact isolation until negative screening result.  
No rapid test available. 

Baseline 
4-6 Months 

Implementation 
3 Months 

Intervention 
6 Months 

R 
E 
C 
R 
U 
T 
E 
M 
E 
N 
T Standard control 

9 ICUs 

Intensive Control  
10 ICUs 

19 ICUs 
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Improve infection control 

 Surveillance 

 Promote and improve hand hygiene 

21 

Implementation tools:  
Key tools 

 Guide to 
Implementation of 
the WHO Multimodal  
Hand Hygiene 
Improvement 
Strategy 

 Template Action Plan 
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Alcohol-based 
handrub at point of 

care  

Access to safe, 
continuous water 
supply, soap and 

towels 

2. Training and Education 

3. Observation and feedback 

4. Reminders in the hospital 

5. Hospital safety climate 

+ 

+ 

+ 

+ 

•  The  5  core 
components of the 
WHO Multimodal 
Hand Hygiene 
Improvement 
Strategy 

1. System change 

23 
Johnson et al. Med J Australia 2005 

Use of alcohol hand rubs 

24 
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ESBL bacteremia 

Johnson et al. Med J Australia 2005 

Significant reduction of MRSA bacteremia  
following hand hygiene promotion  

65 (95% CI: 5-126) fewer 
patients with MRSA 

bacteraemia in the 6 Pilot 
hospitals than expected prior to 

the intervention 

Grayson ML et al. Med J Austr 2008 

Compliance increase 
from 21% to 47% 

% MRSA in S.aureus and MRSA incidence per 100 admissions or 
1000 days of hospitalisation 

Univ. hospitals of Paris area (n=39) 1993-2007 

Jarlier V et al. Arch Intern Med 2010; 170: 552-559 
30 
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Alcohol-Handrub Policy 
Predicts Low Hospital MRSA Rate  

•  Linear regression modelling of general infection 
control policies to predict local MRSA rate 

•  adjusted for antibiotic consumption, case-mix, 
hospital size and teaching status:  

•  Alcohol-based hand rubs (mean difference 
-10.3 % MRSA rate; p=0.005) 

MacKenzie Clin Microbiol Infect 2007;13:269 31 
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MRSA Clinical Culture Isolation Rate 
Variable aIRR* 95% CI P Value 
Baseline Phase 
     Trend 
Intervention Phase 
     Change in level 
          Enhanced Standard Control 
          Comparing study arms 
               Enhanced Standard Control 
               MRSA screening 
               Combined 
     Change in trend 
          Enhanced Standard Control 
          Comparing study arms 
               Enhanced Standard Control 
               MRSA screening 
               Combined 
Washout Phase 
     Change in level 
     Change in trend 

  
0.97 

  
  

1.44 
  

1.00 
0.61 
1.13 

  
0.99 

  
1.00 
0.95 
0.88 

  
1.90 
1.02 

  
0.89-1.06 

  
  

0.96-2.15 
  
- 

0.37-1.00 
0.71-1.79 

  
0.91-1.09 

  
- 

0.90-1.01 
0.82-0.95 

  
0.91-3.95 
0.91-1.15 

  
0.55 

  
  

0.076 
  
- 

0.048 
0.60 

  
0.88 

  
- 

0.076 
0.001 

  
0.087 
0.74 

Results 

*aIRR = Adjusted incidence rate ratio 
38 

 Surveillance 

 Promote and improve hand hygiene 

 Use cohorting and isolation 
precautions (gowns, gloves, signs) 

Improve infection control 

41 

ISOLATION & COHORTING FOR MRSA 
Systematic review with 6 high-quality studies 

 Isolation wards 
 1 effective, 1 ineffective, 1 transient 

 Single room isolation 
 1 transient hospital wide 

 Cohorting 
 1 effective hospital wide 

 Cohorting & Single Room 
 1 effective in paediatric ICU 

Cooper BS, Stone SP, Kibbler CC, et al. Systematic review of isolation policies in the 
management of MRSA. Health Technol Assess 2003;7:1-194 42 
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Control of ESBL-Klebsiella spp 

 Modes of patient-to-patient 
transmission include transmission via 
colonisation of the inanimate 
environment, the hands of healthcare 
personnel, and of medical equipment1 

 ALL THESE MODES CAN BE 
DECREASED BY ISOLATION 

1. Falagas ME, Journal of Hospital Infection 2009;73: 345 43 
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CDC recommendation 

  In acute care settings, implement 
contact precautions for all patients 
known to be colonized/infected with 
MDROs including ESBL-producing 
bacteria 

  This was a grade 1B recommendation: 
Strongly recommended for 
implementation and supported by some 
experimental, clinical, or epidemiologic 
studies and a strong theoretical rationale 
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Gloves and gowns block 90% of resistant 
bacteria 

Organism 

HCW  
Room 

Entries 

Hand + 
Before 

(%) 

Gown 
and/or 

Glove + 
After % 

Hands + 
After 

Removal 
Effectiveness 

of PPE 

A. baumannii1 202 1.5% 38.7% 4.5% 88% 

P. aeruginosa1 133 0% 8.2% 0.7% 90% 

VRE2 94 0% 9% 0% 100% 

MRSA2 81 2% 19% 2.6% 85% 

1. Morgan D, et al, Infect Control Hosp Epidemiol July 2010; 31: 716-21 
2. Snyder G, et al, Infect Control Hosp Epidemiol July 2008; 29: 584-89 47 

 Surveillance 

 Promote and improve hand hygiene 

 Use cohorting and isolation 
precautions (gowns, gloves, signs) 

 Environmental control 

Improve infection control 

48 
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Acinetobacter Outbreak 
  Index patient 

  Severe burn injuries, transfer 
from Bali (Oct 2002) 

  Multi-R Acinetobacter at 
admission  

  Outbreak 
  Spread to 2 patients  
  6 months later: 6 new cases 
  Closure of the burn unit 

  Environnement 
  Widespread contamination: 

16/161 (10%) positive swabs  

Patients Environnement  

► Environmental cleaning & disinfection 
► Complete replacement of all disposable material 

Zanetti G et al. Infect Control Hosp Epidemiol 2007; 28: 723-25 50 

•  Outbreak	  of	  ESBL	  K.	  pneumoniae	  
in	  2008	  (clonal)	  

•  156	  pa=ents	  colonised	  
–  22%	  infected	  

•  35%	  of	  the	  hospital	  kitchen–
screened	  surfaces	  or	  foodstuff	  
were	  colonised	  

•  6	  (14%)	  of	  44	  food	  handlers	  
found	  to	  be	  fecal	  carriers	  

•  HCWs	  nega=ve	  
Calbo	  et	  al.	  (2011)	  Clin	  Infect	  Dis	  52:743-‐749	  

51 Longtin Y et al (2014). Mayo Clin Proc 
52 

 Surveillance 

 Promote and improve hand hygiene 

 Use cohorting and isolation 
precautions (gowns, gloves, signs) 

 Environmental control 

 Decolonization 

Improve infection control 

53 Huttner et al. (2013). J Antimicrob Chemother. 54 
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Need	  for	  a	  randomized,	  controlled	  study*	  

Colis=n	  sulfate	  	  
(50mg	  4x/d)	  

+	  
Neomycine	  sulfate	  	  

(250mg	  4x/day)	  

PLACEBO	  
10	  	  
days	  

Nitrofurantoine	  
(100mg	  3x/d)	  

PLACEBO	  
5	  	  

days	  

*	  inves=gator	  ini=ated,	  financed	  by	  HUG	  (PRD	  08-‐II-‐6)	  
**	  70%	  vs	  30%,	  1-‐beta	  0.8,	  alpha	  0.05	  (two-‐sided)	  

Sample	  size:	  27	  pa8ents	  in	  each	  group**	  

55 bl=	  baseline;	  d6t=	  6th	  day	  of	  treatment	  
d1=1st	  day	  ader	  end	  of	  treatment;	  d7=7th	  day	  ader	  end	  of	  treatment	  
d28=28th	  day	  ader	  end	  of	  treatment	  

56 

Group 1: Screen/Isolate 
Group 2: Screen/Decolonize (Mupi/CHX) 
Group 3: Universal Decolonization (Mupi/CHX) 

Group 1: Screen/Isolate 
Group 2: Screen/Decolonize (Mupi/CHX) 
Group 3: Universal Decolonization (Mupi/CHX) 

Group 1: Screen/Isolate 
Group 2: Screen/Decolonize (Mupi/CHX) 
Group 3: Universal Decolonization (Mupi/CHX) 

60 
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Important issues to consider 
•  Very high MRSA on-admission prevalence 
• High BSI rates in the universal 

decolonization arm (including 2 BMT units, 
by chance !) 

•  Surprisingly low rate of previously 
unknown MRSA carriers at admission 

• Nasal screening only 
•  Slow screening method (no PCR tests) 
• Chlorhex-R and HH issues: not addressed 

61 

• Reduction in MDRO acquisition by CBW 
plus hand hygiene program 
– Mainly caused by reduction in MRSA 

acquisition 
•  Screening and isolation of identified 

carriers did not have an incremental effect 

63 

Interventions 
• Hand Hygiene compliance improved from 

52 % to 69% to 77% from phase 1 to 3 

64 

 Promote adherence to alcohol-based 
hand hygiene & basic infection control 

 Improve systems to recognize and 
detect patients colonized with MDROs 

 Implement barrier precautions in high-
risk situations and during outbreaks 

 Don’t forget the environment 
 Adapt preventive measures to your 

local setting and epidemiology 

Infection Control 

65 
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