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Objectives 
 Define current recommendations from the CDC and SHEA to prevent 
transmission of  Multi-Drug Resistant organisms  

 Evaluate current literature addressing discontinuation of Contact 
Precautions for MRSA and VRE 

 Comprehend requirements of  horizontal vs targeted measures to 
prevent transmission of Multi-Drug Resistant organisms 

  



Barry Farr – in memoriam 



Healthcare associated infections in US adults 







CDC Management of Multidrug-Resistant 
Organisms in Healthcare Settings, 2006 



Intensified Interventions – Tier 2 
• When incidence or prevalence of MDROs are not decreasing despite 

implementation of and correct adherence to the routine control measures 
described above, intensify MDRO control efforts by adopting one or more of 
the interventions described below. (92, 152, 183, 184, 193, 365) Category IB  

 

• V.B.1.a.ii. When the first case or outbreak of an epidemiologically important 
MDRO (e.g., VRE, MRSA, VISA, VRSA, MDR-GNB) is identified within a 
healthcare facility or unit. (22, 23, 25, 68, 170, 172, 184, 240, 242, 378) 
Category IB  



Denmark – search and destroy strategy 

H.F.L. Wertheim et al. Low prevalence of methicillin-resistant Staphylococcus aureus (MRSA) at hospital admission in the Netherlands: the value of search and 
destroy and restrictive antibiotic use. Journal of Hospital Infection. April 2004 Volume 56, Issue 4, pages 321-325.  

Search and destroy 
• Screen high-risk patients before hospital admission  
• Environmental cleaning 
• Contact Precautions 
• Screen healthcare workers  

• Positive – sent home with pay, treated with mupirocin. Family and pets 
screened and treated if positive.  

• Thorough cleaning of home 
 
 



https://mikethemadbiologist.com/2006/10/26
/mrsa_and_search_and_destroy/ 





Can we go back? 



Danish MRSA-infected pigs causing 
problems throughout Europe 



Pigs as Source of Methicillin-Resistant Staphylococcus aureus 
CC398 Infections in Humans, Denmark 

 Abstract 

 An emerging subtype of methicillin-resistant Staphylococcus aureus (MRSA), clonal complex (CC) 
398, is associated with animals, particularly pigs. We conducted a matched case–control and a 
case–case study comparing 21 CC398 case-patients with 2 controls randomly selected from the 
Danish Civil Registry and 2 case-patients infected with MRSA other than CC398. On farms of 
case-patients, animals were examined for MRSA. Thirteen case-patients reported pig exposure. 
Living or working on farms with animals was an independent risk factor for CC398 in the case–
control (matched odds ratio [MOR] 35.4, 95% confidence interval [CI] 2.7–469.8) and the case–
case study (MOR 14.5, 95%CI 2.7–76.7). History of hospitalization was associated with an 
increased risk only in the case–control study (MOR 11.4, 95% CI 1.4–94.8). A total of 23 of 50 
pigs on 4 of 5 farms were positive for CC398. Our results, corroborated by microbiologic testing, 
demonstrate that pigs are a source of CC398 in Denmark. 

 EID Volume 14, Number 9-September 2008 

  



http://www.ssi.dk/English/News/EPI-NEWS/2017/No%2023%20-%202017.aspx 

EPI-NEWS Denmark     MRSA 2016 





Discussion in SHEA document 
• MRSA HAIs have been associated with significant morbidity and mortality. 

Although some investigators have found no difference in morbidity and 
mortality when comparing infections due to methicillin-susceptible S. aureus 
(MSSA) to those due to MRSA, some studies comparing patients with MSSA 
bacteremia to those with MRSA bacteremia have reported nearly twice the 
mortality rate, significantly longer hospital stays, and significantly higher 
median hospital costs for MRSA. 

 

• Compared with patients with an MSSA SSI, one study found that those with an 
MRSA SSI have a 3.4 times higher risk of death and almost 2 times greater 
median hospital costs. 



General recommendation 





Adverse effects of contact isolation 
 Summary 

 Health-care workers are half as likely to enter the rooms of patients in contact isolation, but are 
more likely to wash their hands after caring for them than after caring for patients not in 
isolation 

 Kirkland, K., Weinstein, J. Adverse effects of contact isolation. The Lancet. Volume 354, No. 9185. p 1177-
1178, 2 October 1999 

Is entry less because healthcare providers spend more time with the 
patient while in the patient’s room performing a variety of 
interventions? 

Is it not a positive effect to have healthcare providers wash their 
hands more often when caring for patients in isolation? 

 

  



Adverse effects of contact precautions 
 Increased anxiety and depression – higher Hamilton Depression Rating Scale 
scores. 

 Less Self esteem and sense of control  
  

• Study – N 40 two large District General Hospitals and one elderly care  
   hospital. 
• Study – N 51 Active patients admitted in isolation for either MRSA or VRE. Control patients admitted for 

treatment of infection but did not require isolation. Patients taking established doses of benzodiazepines or 
antidepressants were allowed to participate (isolation group had higher Axis 1 psychiatric diagnosis than 
control but not found to be significant). 

 

Further study is needed to explore relationship between contact precautions and adverse effects. 

  

  

  Gammon, J, Mphil B., Analysis of the stressful effects of hospitalization and source isolation on coping and psychological constructs. International Journal of Nursing 
Practice 4(2):84-96, June 1998. 
Catalono et. al. Anxiety and depression in hospitalized patients in resistant organism isolation Southern Medical Journal 96(2): 141-5, 2003 Feb.  



 

 

Necessary elements of a Horizontal Approach 

Control of Drug-Resistant Pathogens in Endemic 
Settings: Contact Precautions, Controversies, and a 
Proposal for a Less Restrictive Alternative. G. Bearman, 
Stevens, M. Current Infectious Disease Reports. DOI 
10.1007/s11908-012-0299-8 





Taking Off the Gloves: Toward a Less Dogmatic Approach to 
the Use of Contact Isolation 

Kirkland, K., Weinstein, R. CID Volume 48, Issue 6, 15 March 2009, Pages 766-771 



Group 1   MRSA screening and isolation 
Group 2  targeted decolonization ( i.e., screening, isolation, and decolonization of MRSA carriers) 
Group 3  universal decolonization (i.e., no screening, and decolonization of all patients. Contact precautions                    
 were similar to those in group 1). Decolonization – intranasal mupirocin twice a day, daily CHG bathing 

              

“This obviated the need for surveillance testing, and reduced contact isolation.”  



When to discontinue Contact Precautions? 
• Establish institutional criteria for discontinuation of contact precautions.  

• A single negative surveillance test may not adequately  detect persistence of 
MRSA colonization. A reasonable approach to subsequent discontinuation 
would be to document clearance of the organism with 3 or more 
surveillance tests in the absence of antimicrobial exposure. When to 
consider retesting MRSA patients to document clearance is debatable, but 
waiting at least a few months (eg, 4–6 months) since the last positive test is 
often advised. Some hospitals may choose to consider MRSA-colonized 
patients to be colonized indefinitely.  

Infection control and hospital epidemiology july 2014, vol. 35, no. 7 



How good is your hand hygiene 
program? 

Acquisition of MRSA on hands after touching 
the bedrail of a colonized patient. 

Acquisition of MRSA on hands after 
examination of a colonized patient. 



Risk of Methicillin-Resistant Staphylococcus aureus 
Infection after Previous Infection or Colonization 

 18 month follow-up 209 adult patients newly identified MRSA + 
◦ 29% (60 patients) developed subsequent MRSA infections (90 

infections). The infections were identified: 
◦ 28% involved bacteremia 

◦ 56% involved pneumonia, soft tissue infection, osteomyelitis, or septic arthritis 

◦ 80% of patients with subsequent MRSA infections developed the 
infection at a new site. 
◦ 49% of new MRSA infections were diagnosed after discharge from the hospital.  

◦ Subsequent MRSA infection did not differ significantly according to 
discharge disposition (home, rehab, snf). 

Huang, S., Platt, R. MRSA Reinfection, CID 2003:36 (1 February) 



Risk of Post-discharge Infection with Vancomycin-
Resistant Enterococcus after Initial Infection or 
Colonization 

  

 8% risk of infection within 18 months after detection. More than one-third of infections 
occurred after discharge.   

 In multivariate analysis, only hematologic malignancy was significantly associated with VRE 
infection [OR 9.1 {95% CI, 1.4-60.4]. 

 Risk of later infection relatively low, the risk of bacteremia when infection occurred, was high 
(30%). 

◦ Post-discharge infections were often severe, with 20% involving bacteremia and 30% resulting in 
readmission.   

Datta, R., Huang, S., Infect Control Hosp Epidemiol 2010;31(12):1290-1293 



Control of Vancomycin-Resistant Enterococcus in 
Health Care Facilities in a Region 

 Siouxland Region includes facilities in Iowa, Nebraska, and South Dakota 

  
◦ Sudden increase in VRE – established a taskforce which included public health 

workers, personnel from acute care and long-term care facilities. 

◦ Overall prevalence of VRE at 30 facilities that participated in all three years (1997, 
1998 and 1999) decreased from 2.2 percent in 1997 to 0.5 percent in 1999   
p value < 0.001 

◦ Surveillance cultures for VRE and isolation of infected patients can reduce/eliminate 
transmission of VRE in healthcare facilities in a region.  

  

Ostrowsky, B., et al. N Engl J Med, Vol. 344, No. 19 May 10, 2001 



James A. McKinnell, M.D. 
LA-Biomed at Harbor UCLA Medical Center 
LA County Department of Public Health 



MRSA patient story 

link 

https://www.youtube.com/watch?v=rd09ksLEpfM


"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, and that grandchildren will know grandparents they 
might never have known, and holidays will be taken, and work 
completed, and books read, and symphonies heard, and 
gardens tended that, without our work, would never have 
been." 
 
Donald M. Berwick, MD, MPP, President Emeritus, Institute for 
Healthcare Improvement 



Caution 
 Does your program have high levels of hand hygiene, 
chlorhexidine bathing and decolonization of your patients? 

  



 
 
 

Controversies in Infection Prevention 
To Isolate or Not?  

That is the Question! 

 
MRSA AND VRE  
INFECTION AND COLONIZATION  

Amy Nichols, RN, MBA, CIC, FAPIC 
Director, Hospital Epidemiology and Infection Control 
University of California San Francisco Health 
No financial disclosures 



Objectives 
At the end of this presentation, the participant will be able to: 

1. Cite three sources for supporting a recommendation for discontinuing Contact Isolation for 
patients colonized or infected with MRSA or VRE  

2. Refer to UCSF Health data demonstrating non-inferior patient outcomes with standard 
precautions employed to care for patients colonized or infected with MRSA or VRE  

3. Articulate three metrics to support their recommendation to administration for discontinuing 
Contact Isolation for patients colonized or infected with MRSA or VRE 

 



What Is Isolation? 
 Single-occupancy room 

 Personal protective equipment (masks, gowns, gloves) 

 Hand hygiene emphasis 

 Decontamination using detergents/disinfectants 

 Restrictions on visitors 

Gammon J Clin Nurs 1999 



Literature Review 
2007 CDC Isolation Guidelines 



Kirkland 1999 Lancet 

Literature Review 
 Effectiveness of wearing gowns and gloves to prevent hospital-based 
transmission of pathogens is unproven. 

 Widespread use of gowns/gloves decreases frequency and duration 
of visits from healthcare workers and patients 

 Handwashing is routinely performed on exit only 

 Cost of gowns/gloves = $1627/isolated pt (ALOS 46 days, $2390 in 
2017 dollars) 

  

  



MDROs are Bad Bugs 

2009 Anderson et al. MRSA SSI Outcomes 



Zimlichman 2013 JAMA Int Med 

MDROs are Bad Bugs 



Literature Review 
2008 Institute for Healthcare Improvement  How-To Guide for Reducing MRSA: 

 

http://www.ihi.org/resources/Pages/Tools/HowtoGuideReduceMRSAInfection.aspx 
 

http://www.ihi.org/resources/Pages/Tools/HowtoGuideReduceMRSAInfection.aspx
http://www.ihi.org/resources/Pages/Tools/HowtoGuideReduceMRSAInfection.aspx


2008 Institute for Healthcare Improvement  How-To Guide for Reducing MRSA: 

 

The very rapid emergence of community-acquired MRSA (CA-MRSA) in patients with no prior 
exposure to health care institutions or other risk factors poses a serious new challenge to the 
nation’s hospitals.  Patients with CA-MRSA are presenting to hospital emergency departments 
and outpatient clinics in increasing numbers, and in-hospital spread has been documented 
following their admission. 

http://www.ihi.org/resources/Pages/Tools/HowtoGuideReduceMRSAInfection.aspx 
 

Literature Review 

http://www.ihi.org/resources/Pages/Tools/HowtoGuideReduceMRSAInfection.aspx
http://www.ihi.org/resources/Pages/Tools/HowtoGuideReduceMRSAInfection.aspx


Literature Review 
2008 Institute for Healthcare Improvement  How-To Guide for Reducing MRSA 

The human and impact of MRSA is high*: 

 368,600 hospital stays in 2005 were from MRSA infection, an increase by 30% from 2004 and 10-
fold since 1995. 

 In-hospital mortality for patients with MRSA in 2004 was 4.7%, more than double than for 
patients without MRSA (2.1%) 

 10-day length of stay vs. 4.6 days for all other stays  

 Cost of hospital stays for MRSA infections on average was $14,000 vs. average of $7,600 for all 
other stays 

  

  

http://www.ihi.org/resources/Pages/Tools/HowtoGuideReduceMRSAInfection.aspx 
 

http://www.ihi.org/resources/Pages/Tools/HowtoGuideReduceMRSAInfection.aspx
http://www.ihi.org/resources/Pages/Tools/HowtoGuideReduceMRSAInfection.aspx


Zimlichman 2013 JAMA Int Med 
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Literature Review 

 Duration of colonization: 
◦ MRSA: >1 year (Sanford  CID 1994) 

◦ Infections ≤18 months post-hospitalization (Huang 2003 CID) 

◦ VRE: >12 months, up to 3 years in patients with malignancy (Byers ICHE 2002) 





Adverse Outcomes Associated with 
Contact Precautions 

 Reduced patient-healthcare worker contact 
◦ Attending MD half as likely to examine pts on CP 

◦ In-room contact time=22% of non-isolated pts 

 Longer waits for transfers (10.9 d vs 4.3 d) 

 Absolute and LOS-adjusted studies of adverse events: 
◦ 31 (CP) vs 15 (non-CP) events/1000 pt days (p<.001) 

◦ Preventable=20 vs 3/1000 pt days 

◦ Non-preventable = 11 vs 12/1000 pt days 

 

Morgan AJIC 2009 



 Process of care measures declined CP vs non-CP 
◦ Inappropriate documentation of VS  

◦ Days without MD or RN note 

◦ Stress testing, LVF testing in CHF pts 

 Patient Satisfaction 
◦ Significantly higher formal complaint rate (8 vs 1, p<0.001) 

◦ Less likely to recommend hospital to a friend 

◦ Inadequuate eplanation of instructions, side effects 

◦ Increased anger, depression  

 

Morgan AJIC 2009 

Adverse Outcomes Associated with 
Contact Precautions 



Psychological Consequences 

 Sensory deprivation, social isolation 
◦ Hallucinations, noncompliant behavior, increased somnolence, confusion, restlessness, anxiety, boredom, 

loneliness 

 Difficulty with directed thinking 
◦ Concentration, negative emotional reactions, paranoid-like  delusions 

 Similar to “ICU Syndrome” 
◦ Disorientation, despair, fear, anger, nightmares 

◦ Defects in memory, attention, concentration 

◦ Helplessness, listlessness, apathy 

 Pediatric studies 
◦ Aloneness, pain, loss 

 Loss of control and dignity 
◦ Distress, anxiety, depression, stigma 

◦ Prisoner 

 

 

Gammon J Clin Nurs 1999 



Psychological Consequences 
 Limited physical space 

 Physical barriers impeding social contact 

 No contact with other patients 

 Impaired assessment of the passing of time 

 Lack of control over daily activities 

  

  



Gammon J Clin Nurs 1999 

Verbatim interview responses from 
patients in Contact Isolation for 

communicable diseases 



Hand Hygiene and HCP Visits 

Harris et al JAMA 2013 



But What is the Real Problem? 

Liu CID 2008 



Does CP Prevent Transmission? 
 10 NICUs,  PICUs 

◦ 95% reported compliance with admission screening  

◦ MRSA prevalence   
◦ 2008:  4.2 (89/2101) 

◦ 2013:  5.7% (36/62) 

◦ No difference in MRSA acquisition 

Lyles 2015 J Ped Inf Dis Soc 



Harris et al JAMA 2013 

Does CP Prevent Transmission? 



Renewed Emphasis  
on an Old Concept 

 STANDARD PRECAUTIONS used correctly at all times will successfully stop most disease 
transmission. 



Cohen 2008 ICHE 





UCSF Health: HH x MDRO 



UCSF Health: Methicillin-Resistant Staphylococcus aureus (MRSA) 
Inpatient Adult and Pediatric Patients 
MRSA/10,000 Patient Days 
2001-2016 

Hospital Onset:  Specimen collected ≥ 3 days after admission 



UCHF Health: Vancomycin-Resistant Enterococcus (VRE)  
Inpatient Adult and Pediatric Patients  
VRE/10,000 Patient Days  
2007-2016 

Hospital Onset:  Specimen collected ≥ 3 days after admission 



66 SIR= calculated by dividing the number of observed HO MRSA BSIs by the number of predicted MRSA BSIs.  

2012 2012-CA* 2013 2013-CA* 2014 2014-CA* 2015 2015-CA* 2016 2016-CA*

O / E 12 / 17.45 728 / 933.33 11 / 17.92 698 / 956.16 11 / 16.96 705/927.82 8/16.076 751/831.75 14/17.86

p Value 0.5324 0.0000 0.0886 0.0000 0.1360 0.0000 0.0306 0.0048 0.3675

95% CI, lower 0.491 0.725 0.323 0.677 0.341 0.705 0.231 0.84 0.446

95% CI, upper 1.366 0.838 1.067 0.786 1.127 0.817 0.945 0.969 1.284

Not Yet 

Available



Declining MRSA and VRE without Contact 
Isolation 

 2006: ceased isolating VRE; Standard Precautions educational blitz  

 2011: Robust hand hygiene program 

 2011: Robust cleaning engagement 

 2013: CHG as default product for daily bathing 

 2016: ASP Reboot 



Vote for Less Intervention! 
• Focus effort on basic Infection Prevention 

• Drive reliable adherence to Standard 
Precautions for ALL patients 

• Use local data to support a change in 
practice 

• Free patients from unwarranted isolation 
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