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Evolving Threat of Antimicrobial Resistance  



Why are MDROs important? 
 Limited treatment options 

 Associated with: 

    increased cost 

    increased length of stay 

    increased morbidity and mortality 

 Worse outcomes for patients with MDROs  and  

    c difficile 



   Mortality associated with MDROs 
   Patients with an MDRO have an increased risk of 

death compared to patients with  a susceptible strain 

 

 Any MRSA infection –  2 x Risk 

 VRE bloodstream infection – 2-2.5 x Risk 

 MDR acinetobacter bloodstream infection   - 5 x Risk  

 ESBL bloodstream infection  -  2 x Risk 



Impact of MDRO 

Roberts RR CID 2009 



Is it Necessary? Does it matter?  

 The incidence, mortality, and medical care costs of CDIs 
have reached historic highs  

 3,000 CDI attributable deaths/yr in 1999–2000  

 14,000 CDI attributable deaths/yr in 2006–2007 

 $5,042–$7,179 excess costs per case of HO-CDI  

 Nationally excess $897 million to $1.3 billion 

CDC Vital Signs  March 2012 



Impact of C. difficile infection (CDI) 
 

 Hospital-acquired, hospital-
onset: 165,000 cases, $1.3 billion 
in excess costs, and 9,000 deaths 
annually 

 
 Hospital-acquired, post-

discharge (up to 4 weeks):  
50,000 cases, $0.3 billion in 
excess costs, and 3,000 deaths 
annually 

 
 Nursing home-onset: 263,000 

cases, $2.2 billion in excess costs, 
and 16,500 deaths annually 

 
 Campbell et al. Infect Control Hosp Epidemiol. 2009:30:523-33.        Dubberke et al. Emerg Infect Dis. 2008;14:1031-8. 

Dubberke et al. Clin Infect Dis. 2008;46:497-504.                              Elixhauser et al. HCUP Statistical Brief #50. 2008. 



CRE are epidemiologically important for several reasons: 

 

•CRE have been associated with high mortality rates (up to 40 to 50% in 

some studies).  

 

•In addition to β-lactam/carbapenem resistance, CRE often carry genes that 

confer high levels of resistance to many other  

antimicrobials, often leaving very limited therapeutic options. “Pan-resistant” 

KPC-producing strains have been reported.  

 

•CRE have spread throughout many parts of the United States and have the 

potential to spread more widely.  

        Carbapenem-Resistant     
  Enterobacteriacie 



What is the Scope of the Problem? 

Greece 

Multidrug-Resistant Organism 

Colonization in a US Military 

Healthcare Facility in Iraq 

Julie Ake, MD, MSc,12 Paul  

Fabbro‐Perray P, Sotto A, Defez C, et 

al.  

Mortality attributable to nosocomial infection: a 

cohort of patients with and without nosocomial 

infection in a French university hospital. Infect 

Control Hospital Epidemiol 2007; 28:265‐272 

Multidrug-Resistant 

Organisms (MDROs):  



Why is resistance increasing in the 
healthcare  enviornment?  
 Increasingly complex healthcare delivery 

 Overuse of antibiotics 

 Increasing prevalence of MDRO’s- colonization 
pressure 

 Increasing risk of enviornmental contamination 

 Lack of resources or institutional will  to enforce 
compliance 

 









  
 
  How do we control MDROs ? 

1.  Hand Hygiene – WHO  

      So -----   What is the answer?  



  Barriers   
 Compliance often sub optimal 

 

 Measurement  and monitoring systems inadequate 

 

 Technology can be a barrier 

 

 Complexity of Healthcare 

 

 

 

 



Successful Strategies 

Education 

 

Reinforcement 

 

Team work 

 

Culture 



Multimodal Approach  

 Effectiveness of Multifaceted Hand Hygiene 
Interventions in Long-Term Care Facilities 
in Hong Kong: A Cluster-Randomized 
Controlled Trial  

Mei-lin Ho, MBBS, MPH, FHKCCM, FHKAM, FFPH;  

Wing-hong Seto, MBBS, MRCP, FRCPath, FHKCPath,  

FHKAM; Lai-chin Wong, BSc, MSc; Tin-yau Wong,  

MBBS, MPH, MSc, FHKCP, FRCP, FHKAM 

Infection Control and Hospital Epidemiology 
Vol. 33, No. 8 (August 2012), pp. 761-767 

 

 

Infection Control and Hospital Epidemiology 

Published for The Society for Healthcare Epidemiology of America 

http://www.shea-online.org/


 Contact Precautions 
 High level of evidence – use of gloves 

 General Agreement on need for gowns and gloves 

 

    
The Daily and the Mundane 



Is it Effective?  

Hayden et al, ICHE 2008 



Is it Effective?  

Outbreak of MRSA on a burn unit terminated upon initiation of 
universal contact precautions for all patients on the unit 

Rates 0.22, 0.72, 0.11 per  1000 patient day before, during, and 
after the outbreak, respectively 
 

Safdar et al AJIC 2006  



Is it Effective?  

Prior to Universal or  Standard Precautions  

Standard of Care versus Intervention  

• intensive education about glove use when handling stool 
and other bodily substances 

• placement of a box of gloves at every bedside  

RESULTS  

• CDI rate decreased from 7.7 cases/1,000 patient discharges to 
1.5/1,000  following intervention (p = 0.015) 

• Control wards remained the same (5.7/1,000 versus 4.2/1,000)  



Is it Effective?  

• Universal gloving, universal screening,  and contact isolation for MRSA/VRE 
known infections and newly diagnosed carriage  VS  

• Traditional infection control procedures of isolating only known carriers 
 
• No difference in MRSA/ VRE rates, incident cases  
•  Suboptimal compliance with contact precautions in both arms (~70%)  
 
 Huskins C NEJM 2011 

STAR* ICU  
Cluster-randomized trial  



Least restrictive alternative?   

Srinivasan A et al ICHE 2002  



Least restrictive alternative?  

5 year Canadian observational study  
 
Intervention –all private rooms with  
dedicated sinks (prior 2 large  12 bed rooms,  
one inner private room in each, 4 total sinks) 
 
Control – standard of care  with rooms with  
2,  5, or 6 beds and 8 single rooms  

Telsch TY Arch Int Med 2011  



Negative impact of isolation  

Bearman Curr Inf Dis Rep 2012 

4.2 vs 2.1 contacts / hr 
50% difference, p 0.03 



Observation of rounds for 139 patients  
31 on contact precautions 
Blinded to actual purpose of observation  

Negative impact of isolation  

General Medicine and CHF: matched retrospective cohort studies  
 
CP patients    Non CP Patients  
 8% complaints     1% complaints  
31 adverse events  /1000 pt days   15 adverse events /1,000 pt days 
20 preventable events /1000 pt days  3/1,000 preventable events pt days  

 
Saint S et al AJIC 2003 
Kirkland et al Lancet 1999 
Stelfox et al JAMA 2003 

 



Alternate Approach 
Red Box 



How do we control MDROs ? 
      Antibiotic Control 

 

 

 

      Increasing evidence that Antimicrobial programs are 

      cost effective and can lead to decreased incidence 
and prevalence of MDROs 

 

 

 

 



Need for Improved Healthcare 
Environmental Cleaning: Literature 
Support 

Carling P, Bartley J. Am J Infect Control. 2010;38:S41-S50. 



Challenges in Improving Environmental 
Cleaning 
 Enviornmental Services ( EVS) has not  traditionally 

been an integral part of the Infection Prevention team 

 Many healthcare institutions run at or near 100% 
capacity. Room turnover, quick discharge and 
admission of new patients is a priority 

 We have not shared outcome data with EVS staff and 
helped them to understand the important role they 
play in infection prevention 

 

 

 



Strategies: “Connect the Dots” 
 Help EVS 

understand their 
role in patient care 

 Safety through 
optimizing their 
practices 1 mo 

Months 

without 

a MRSA 

6 mo 

Story  Telling –  

Names and Faces 

http://www.idsociety.org/WorkArea/linkit.aspx?LinkIdentifier=id&ItemID=7026


Infection Prevention Bundles 



Bundle Monitoring Tool 



Environmental Checklist 



The Answer-It is not just a simple 
checklist though 



Ideas for Ensuring Patients Receive 
the Interventions: the 4Es 

 Engage: stories, show baseline data 
 

 Educate staff on evidence 
 

 Execute 
 Standardize Processes 
 Create independent checks: Create checklist 
 Empower  caregivers  to stop each other if there are 

breeches in protocol  
 Learn from mistakes 

 
 Evaluate 

 Feed back performance 
 View infections as defects 
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RGH 2800 C. difficile Infections and Rates 

CUSP  Initiative 

      Rochester General Experience with  

       Behavioral Intervention and C difficile 



The Purpose of Our Work 

    “The names of the patients whose lives we save can 
never be known. Our contribution will be what did 
not happen to them. 

 And, though they are unknown, we will know that 
mothers and fathers are at graduations and 
weddings they would have missed, grandchildren 
will know grandparents they might never have 
known, holidays will be taken, work completed, 
books read,  symphonies heard, and gardens 
tended that, without our work, would never have 
been.”  

 

            Donald M. Berwick, MD,MPP 

     



Conclusion 
 MDROs are a world wide problem 

 

 The answer is not a single approach 

 

 We must blend technical knowledge with socio-
adaptive skills 

 

 We must create a vision where prevention of harm, 
quality  and safety is everyone’s responsibility 

 

  


