


MULTIDRUG RESISTANT 
ORGANISMS IN CRITICALLY 
ILL CHILDREN 

MRSA  --  VRE -- CRE 



GOALS AND OBJECTIVES 
Define the scope of the problem created by MDROs 

 

 Discuss pathophysiology of … MRSA, VRE , CRE 

 
 Discuss strategies for effective treatment     

  (antibiotic stewardship strategies) 
 
 
    Discuss strategies for prevention    

  (keys for bedside care providers) 



At your hospital, what percentage of 
Enterobacter cloacae isolates are resistant 

to  Ceftriaxone?  

1. <5% 
2. 15% 
3. 20% 
4. 30% 
5. >50% 

Presenter
Presentation Notes
You can personalize this slide to an organism-drug combination that is a problem at your institution. 



SCOPE OF THE PROBLEM    
   CREATED BY MDRO’S 

Presenter
Presentation Notes
This next segment will address how to safely don, use, and remove PPE. NOTE TO TRAINER:  Consider having a participant demonstrate donning and removing PPE as you go through this section.



     COMMON INFECTIOUS SYNDROMES IN THE ICU  
The most serious infections in the ICU are associated with 
the supportive devices used in the ICU including: 

1. Intravascular catheter-related bloodstream infection --    
     *250,000 cases occurring each year in the US 

2. Ventilator-associated pneumonia --                 
 *2nd most common hospital-acquired infection  

3. Catheter-associated urinary tract infection --   
 * >40 percent of all nosocomial infections      
 * US -- 900,000 additional hospital days per year  
 * Contribute to >7000 deaths                              
 * 2nd most common cause of nosocomial BSI   





SCOPE OF THE PROBLEM          
CREATED BY MDROS 

 VRE     24.7 to 33.3% 
 MRSA   53.5 to 56.2 % 
 Pseudomonas aeruginosa  imipenem  16.4 to 25.3%     
                                                    fluoroquinolones 23.0 to 30.7%  

 
 A. baumannii resistant to carbapenems 11 to 30% 
 Enterobacteriaceae  (ESBL) 10.4 to 25% Klebsiella pneumoniae  
                                                      3.9 to 9% of Escherichia coli isolates 

 
 Enterobacteriaceae resistant to carbapenems (CREs)  

  0 to 8% of K. pneumoniae  
                            0 to 3 percent of E. coli 
 Infect Control Hosp Epidemiol. 2008;29(11):996 



       "https://www.washingtonpost.com/opinions/losing-antibiotics-is-a-global-threat/2016/09/18/story.html"  

“Losing antibiotics is a global threat”               The Washington Post 



 
RISK FACTORS FOR RESISTANT ORGANISMS 
 Presence of underlying comorbid conditions:    

   *diabetes, renal failure, malignancies, immunosuppression
     *higher severity of illness indices 

 

 Long hospital courses prior to the ICU admission   
                 *includes interinstitutional transferring 

 
 Frequent encounters with healthcare environments   

   *hemodialysis units     
    *ambulatory daycare clinics 

 
 Frequent manipulations by and contact with healthcare personnel: 
  *who are usually concurrently caring for multiple ICU patients   
  *hands can become the vehicles for      
  *transfer of both susceptible and drug-resistant pathogens 



 
RISK FACTORS FOR RESISTANT ORGANISMS 

●Presence of indwelling devices:  
          *central venous catheters                     
 *urinary catheters      
 * endotracheal tubes,  

     Bypass host defense mechanisms -- serve as portals of entry for pathogens 

 
●Recent surgery or other invasive procedures 
 
●Receipt of antimicrobial therapy prior to the ICU admission 
            *creates selective pressure     
 *promotes emergence of multidrug-resistant bacteria 







 
DISCUSS PATHOPHYSIOLOGY OF …   
                       MRSA, VRE , CRE 

Causes of  Healthcare Associated Blood Stream Infections 
 Skin colonization --                          

 microorganisms from the patient's skin and hands of HCW 
 Intraluminal contamination  
 Hematogenous seeding 
 Infusate contamination  
   MOST COMMON ORGANISMS  
  ●Coagulase-negative staphylococci – 31 percent 
  ●Staphylococcus aureus – 20 percent 
  ●Enterococci – 9 percent 
  ●Candida species – 9 percent 
  ●Escherichia coli – 6 percent 
  ●Klebsiella species – 5 percent 
  ●Pseudomonas species – 4 percent 
  ●Enterobacter species – 4 percent 
  ●Serratia species – 2 percent 
  ●Acinetobacter baumannii – 1 percent 
 



      MRSA PATHOPHYSIOLOGY 
• USA300 --most prevalent strain of MRSA    

          most common causes of skin/soft tissue infections in the US 

• Enhanced virulence of the CA-MRSA strains     
 not fully understood       
 result from several contributing factors 

 
• Several of the emergent CA-MRSA strains    

  striking similarity to other clonal MRSA strains 
  
• Bacterial virulence determinants include:     

 Panton-Valentine leukocidin (PVL)    
  Alpha-hemolysin      
 Phenol soluble modulins (PSMs)    
 Arginine catabolic mobile element (ACME) 

  
• The accessory gene regulator (agr) is a regulatory gene   

  can control expression of virulent genes 
  
 





 VRE PATHOPHYSIOLOGY 
Recently acquired resistance To:    
 Penicillin, Ampicillin & Vancomycin with/without an aminoglycoside   
                 (causing high-level resistance to  streptomycin or to fluoroquinolones)  

Ways of transferring DNA by conjugation (bacterial mating): 
     1.  pheromone-responsive plasmids, causes plasmid transfer between   
 E faecalis isolates 

     2.  other plasmids that can transfer among a broad range of species and genera 

     3. conjugative transposition      
 - transfer of specialized      
 - known to have crossed the gram-positive/gram negative barrier        
 - cause resistance in various hosts. 

     4. Transfer of large fragments of chromosomal DNA directly via conjugation.  

 

Many of the acquired resistances of enterococci involve antibiotics rarely used to treat 
enterococcal infections. Include:      
 Tetracyclines, Macrolides, Clindamycin, Rifampin, and Fluoroquinolones  

 

 Likely that these resistances have emerged among Enterococci that were colonizing 
humans or animals to whom antibiotics were given for other reasons. 

  

  

 



RISK FACTORS FOR THE DEVELOPMENT OF COLONIZATION OR 
INFECTION WITH ESBL-PRODUCING ORGANISMS  

Length of hospital stay 

Length of ICU stay 

Presence of central venous or arterial catheters 

Emergency abdominal surgery 

Presence of a gastrostomy or jejunostomy tube 

Gut colonization 

Low birth weight 

Prior administration of any antibiotic 

Prior residence in a long-term care facility (eg, nursing home) 

Severity of illness 

Presence of a urinary catheter 

Ventilatory assistance 

Hemodialysis 



 CRE PATHOPHYSIOLOGY 
Carbapenemases -- carbapenem-hydrolyzing beta-lactamases -confer resistance 
to a broad spectrum of beta-lactam substrates, including carbapenems.  
  

Mechanism distinct from other mechanisms of carbapenem resistance 

Carbapenemases have been organized based on amino acid homology  
 Class A, C, and D beta-lactamases all share a serine residue   
 Class B enzymes require the presence of zinc    
  1. metallo-beta-lactamases (MBLs),    
  2. New Delhi metallo-beta-lactamase (NDM-1) 

 Classes A, B, and D are of greatest clinical importance  
 Class A beta-lactamases       
  1. encoded on chromosomes or plasmids   
  2. Klebsiella pneumoniae carbapenemase (KPC)   
         (most clinically important Class A carbapenemases) 
   Class D beta-lactamases --       
  1. OXA group (which includes more than 100 enzymes)  
  2. six subgroups varying degrees of carbapenem-hydrolyzing activity: 
       OXA-23, OXA-24/OXA40, OXA-48, OXA-58, OXA-143, and OXA-51  

 



       CRE PATHOPHYSIOLOGY 
Klebsiella pneumoniae carbapenemase (KPC) most clinically 
important of the Class A carbapenemases  
  
carbapenem resistant increased from 1 to 4 percent between 2001 and 
2011 
     
In 2011, an outbreak of carbapenem-resistant K. pneumoniae occurred 
at the US National Institutes of Health Clinical Center that affected 18 
patients, 11 of whom died 
  
Los Angeles County noted 675 cases of carbapenem-resistant K. 
pneumoniae between June 2010 and May 2011  
 Incidence -- higher in long-term acute care facilities than  
           acute care hospitals 
 



THE ALPHABET SOUP OF RESISTANCE 
Beta-lactamases -- enzymes that inactivate the antibiotic 
            cephalothin or cefazolin.  
                  NOT:  higher generation cephalosporins    
               (cefotaxime, ceftazidime, ceftriaxone, or cefepime) 
 
 
 
EXTENDED-SPECTRUM BETA-LACTAMASES(ESBL)   
  Effective against higher generation cephalosporins: 
                   cefotaxime, ceftazidime, ceftriaxone, or cefepime 
 
                    NOT:  cephamycins (cefoxitin, cefotetan and cefmetazole)  
                carbapenems (imipenem, meropenem, doripenem,or ertapenem). 
                clavulanate, sulbactam, and tazobactam 
 
 
 
Carbapenem-resistant Enterobacteriaceae(CRE) --                       
** K. pneumoniae carbapenemase (KPC) is the most common carbapenemase  



NOSOCOMIAL BLOODSTREAM INFECTIONS (BSI)  

  50% occur in intensive care units 
   -- majority are associated with the presence of an intravascular 
device.  
 
  -- Catheter-related bloodstream infections (CR-BSI) are an     
 important cause of morbidity and mortality worldwide   
 
-- burns or neutropenia are at particularly increased risk  
 
  -- Other host risk factors: 
         ** immune deficiencies in general,                                
 **chronic illness     
 ** malnutrition 



When a healthcare worker touches a patient who is 
COLONIZED, but not infected with resistant 

organisms (e.g., MRSA or VRE) the HCW’s hands are 
a source for spreading resistant organisms to other 

patients. 

1. Strongly agree 
2. Agree 
3. Don’t know 
4. Disagree 
5. Strongly disagree 



             The Iceberg Effect 

Infected 

Colonized 

Presenter
Presentation Notes
 This iceberg graphically represents colonization versus infection. Those patients that are infected with an organism represent just the “tip of the iceberg” of patients that are colonized or infected.  Just because a patient is not infected, or showing signs of infection, does not mean that they do not carry organisms that could be transferred to another patient if proper hand hygiene and other infection control precautions are not taken.



When a healthcare worker touches a patient 
who is COLONIZED, but not infected with 

resistant organisms (e.g., MRSA or VRE) the 
HCW’s hands are a source for spreading 

resistant organisms to other patients. 

1. Strongly agree 
2. Agree 
3. Don’t know 
4. Disagree 
5. Strongly disagree 

Presenter
Presentation Notes
 The correct answer is strongly agree or agree. Patients that are colonized but not infected with bacteria can still contaminate the hands of healthcare workers, who can then spread the organisms to other patients unless proper hand hygiene is practiced. 



A co-worker who examines a patient with VRE, 
then borrows my pen without cleaning his/her 

hands is likely to contaminate my pen with 
VRE. 

1. Strongly agree 
2. Agree 
3. Don’t know 
4. Disagree 
5. Strongly disagree 



People who carry bacteria without evidence of infection (fever, 
increased white blood cell count) are colonized 

If an infection develops, it is usually from bacteria that colonize 
patients 

Bacteria that colonize patients can be transmitted from one patient 
to another by the hands of healthcare workers 

COLONIZED OR INFECTED: 
WHAT IS THE DIFFERENCE? 

~ Bacteria can be transmitted even if the 
patient is not infected ~ 

Presenter
Presentation Notes
People who carry bacteria without evidence of infection are colonized.If an infection develops, it is usually from bacteria that colonize patients.Bacteria that colonize patients can be transmitted from one patient to another by the hands of healthcare workers.



A co-worker who examines a patient with 
VRE, then borrows my pen without 
cleaning his/her hands is likely to 

contaminate my pen with VRE. 

1. Strongly agree 
2. Agree 
3. Don’t know 
4. Disagree 
5. Strongly disagree 

Presenter
Presentation Notes
 The correct answer is strongly agree or agree.  Many patients in the hospital acquire VRE from another patient, potentially via the hands of  healthcare workers. In epidemiologic investigations of contamination of the hands of healthcare workers with VRE, up to 41% of hands sampled were positive for VRE.



Recovery of VRE from Hands and 
Environmental Surfaces 

• Up to 41% of healthcare worker’s hands 
sampled (after patient care and before hand 
hygiene) were positive for VRE1 

 
 VRE were recovered from a number of 

environmental surfaces in patient rooms 
 
 VRE survived on a countertop for up to 7 days2 

1 Hayden MK, Clin Infect Diseases 2000;31:1058-1065. 
2 Noskin G, Infect Control and Hosp Epidemi 1995;16:577-581. 

Presenter
Presentation Notes
 Many patients in the hospital acquire Vancomycin-Resistant Enterococci (VRE) from another patient, potentially via the hands of  healthcare workers. In epidemiologic investigations of contamination of the hands of healthcare workers with VRE, up to 41% of hands sampled were positive for VRE.VRE has been recovered from a number of environmental surfaces in patient rooms, including patient and healthcare worker gowns, door handles, cabinets, floors, blood pressure cuffs, bed rails, urinals, bedpans, and toilet seats. In one study, VRE survived on a countertop for up to 7 days.



The Inanimate Environment Can 
Facilitate Transmission 

~ Contaminated surfaces increase cross-transmission ~ 
Abstract: The Risk of Hand and Glove Contamination after Contact with 
a VRE (+) Patient Environment.  Hayden M, ICAAC, 2001, Chicago, IL. 

X represents VRE culture positive sites 

Presenter
Presentation Notes
 In one study, hands of 131 healthcare workers (HCWs) were cultured before, and hands and gloves after, routine care.  A mean of 56% of body sites and 17% of environmental sites were VRE positive. After touching the patient and environment, 75% of ungloved HCWs hands and 9% of gloved HCWs hands  were contaminated with VRE.  After touching only the environment, 21% of ungloved and 0 gloved HCWs hands were contaminated. The inanimate environment plays a role in facilitating transmission of organisms.



 
 

Antimicrobial Stewardship       
  Systematic measurement and coordinated interventions  
      To: 

                                    1. promote the optimal use of antibiotic agents                 
             2. including their choice, dosing, route, and duration  
 

The primary goal of antibiotic stewardship: 
              1. Optimize clinical outcomes  
              2. Minimize unintended consequences of antibiotic use     
       Including:      
         
          a. Toxicity      
          b.  Selection of pathogenic organisms such as C. difficile
          c.  Emergence of antibiotic resistance 
         
         
  
Additional benefits include improving susceptibility rates to targeted 
antibiotics and optimizing resource utilization 
  
  
 

Discuss strategies for effective treatment                           
 Antibiotic Stewardship Strategies 



PRINCIPLES OF ANTIBIOTIC USE 
 Management of patients with suspected or proven bacterial infection    
 consists of:       
  1. Initiation of empiric therapy     
  2. Followed by adjustment once microbiology data available 
 
Initiation of empiric antibacterial therapy consists of the following: 
  ● Choosing the optimal antibiotic regimen (after obtaining cultures) 

      Taking into consideration: 
  •The severity and trajectory of illness 
  •The likely pathogens and their anatomic source  
  •The likelihood of drug resistance     
       *known colonization with resistant pathogens,   
        *recent antibiotic use, exposure to healthcare facilities 
                      *local resistance patterns 
  •Host factors -- allergies, marginal or unstable renal function,   
                or immunocompromised 

  ●Determining the appropriate dosing and route of administration    
 (eg, intravenous in the critically ill) 

  ●Initiating antibiotic therapy as promptly as possible 
 







  MRSA TREATMENT 
Clinical trials evaluating antimicrobial agents for invasive methicillin-
resistant S. aureus (MRSA) infections in children -- lacking.  

The treatment approach is based on case series, in vitro susceptibility 
testing, and the clinical experience of experts. 

Vancomycin  + combination with other drugs     
 -- treatment of choice for severe MRSA infections.  

Alternative New agents -- poorly studied in children   
     -- considered if adverse effects to vancomycin 
                             -- Needs ID involvement 

 

• With limited number of antimicrobial agents with activity against MRSA & increasing 
emergence of multidrug-resistant strains, treatment of suspected invasive MRSA 
infection in children is guided by a number of general principles:  
…………………………………..   



GENERAL GUIDELINES FOR     
 INVASIVE MRSA TREATMENT 
Specimens for culture and antimicrobial testing should be collected whenever possible before initiation 
of antimicrobial.  Aspiration or surgical incision and drainage of bone or joint infections should be 
performed within 48 hours of starting antibiotic treatment. 
  
Quantitative antimicrobial susceptibility testing for Vancomycin, (Methicillin), Gentamycin, TMP-SMX, 
Tetracyclines, Erythromycin, Clindamycin, Rifampin Linezolid and Daptomycin and testing for 
clindamycin-inducible resistance should be performed for all staphylococci isolated from normally   
sterile sites  

Final therapy decisions should be based upon results of cultures and susceptibility testing. 

Decisions regarding antimicrobial combinations should be individualized. There are no data from 
controlled trials establishing a benefit for combination therapy.  
  
Antimicrobial combinations possibly increase bactericidal activity and prevent the emergence of 
antimicrobial resistance during therapy.   
  
Rifampin and Gentamicin may be used as adjunctive agents in select circumstances (but should not be 
used as single-drug therapy). Gentamicin may be associated with greater nephrotoxicity. 
  
Potential foci of infection (eg, intravascular catheters, purulent collections) should be removed or 
drained. Imaging studies may be necessary to identify foci of infection that require drainage  
  

Consultation with an expert in infectious diseases is suggested for children with 
serious or life-threatening invasive infection  
 





  CRE TREATMENT 
The optimal treatment of infection due to carbapenemase-producing 
organisms is uncertain, and antibiotic options are limited.  
Management of patients with infections due to carbapenemase-
producing organisms should be done in consultation with an ID 
expert in the treatment of multidrug resistant bacteria. 
 
   Carbapenem 
   Colistin 
   Fosfomycin 
   Polymyxin B 
   Tigecycline 
   Aztreonam 
   Ceftazidime - Avibactam 
 
 
 



STRATEGIES FOR      
     PREVENTION 
        
 
(KEYS FOR BEDSIDE CARE PROVIDERS) 
  
 
 





IGNAZ SEMMELWEIS  
1815-1865 

1840’s: General Hospital of Vienna 
Divided into two clinics, alternating 
admissions every 24 hours: 

• First Clinic:  Doctors and 
medical students 

• Second Clinic: Midwives 

0
2
4
6
8

10
12
14
16

M
at

er
na

l m
or

ta
lit

y,
 1

84
2

First Clinic Second
Clinic

Presenter
Presentation Notes
 In 1846 Ignaz Semmelweis observed that women whose babies were delivered by students and physicians in the First Clinic at the General Hospital of Vienna consistently had a higher mortality rate than those whose babies were delivered by midwives in the Second Clinic.  He noted that physicians who went directly from the autopsy suite to the obstetrics ward had a disagreeable odor on their hands despite washing their hands with soap and water upon entering the obstetrics clinic.  His theory: puerperal fever, which was causing the deaths, was caused by “cadaverous particles” transmitted from the autopsy suite to the obstetrics ward via the hands of  students and physicians.



HAND HYGIENE:  NOT A NEW 
CONCEPT 

Maternal Mortality due to Postpartum Infection 
General Hospital, Vienna, Austria, 1841-1850
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Semmelweis’ Hand 
Hygiene Intervention  

~ Hand antisepsis reduces the frequency of patient infections ~ 

Adapted from: Hosp Epidemiol Infect Control, 2nd Edition, 1999. 

Presenter
Presentation Notes
 After Semmelweis insisted that students and physicians clean their hands with a chlorine solution between each patient, the maternal mortality rate in the First Clinic dropped. Maternal mortality rate in the First Clinic dropped dramatically and remained low for years. This is the  first evidence indicating that cleansing heavily contaminated hands with an antiseptic agent between patient contacts may reduce healthcare-associated transmission of contagious diseases more effectively than handwashing with plain soap and water.  










Hand Hygiene 
• Performing handwashing, antiseptic handwash, alcohol-based handrub, 

surgical hand hygiene/antisepsis 
 

Handwashing 
• Washing hands with plain soap and water 
 

Antiseptic handwash 
• Washing hands with water and soap or other detergents containing an 

antiseptic agent 
 

Alcohol-based handrub 
• Rubbing hands with an alcohol-containing preparation 

DEFINITIONS 

Guideline for Hand Hygiene in Health-care Settings.  MMWR 2002;  vol. 51, no. RR-16. 

Presenter
Presentation Notes
 Hand hygiene is a general term that applies to either handwashing, antiseptic handwash, alcohol-based handrub, or surgical hand hygiene/antisepsis. Handwashing refers to washing hands with plain soap and water.  Handwashing with soap and water remains a sensible strategy for hand hygiene in non-healthcare settings and is recommended by CDC and other experts.  Antiseptic handwash refers to washing hands with water and soap or other detergents containing an antiseptic agent. Alcohol-based handrub refers to the alcohol-containing preparation applied to the hands to reduce the number of viable microorganisms.   Surgical hand hygiene/antisepsis refers to an antiseptic handwash or antiseptic handrub performed preoperatively by surgical personnel to eliminate transient and reduce resident hand flora. Antiseptic detergent preparations often have persistent antimicrobial activity.



Hand Hygiene Adherence in Hospitals 

1. Gould D, J Hosp Infect 1994;28:15-30.    
2. Larson E, J Hosp Infect 1995;30:88-106.  
3. Slaughter S, Ann Intern Med 1996;3:360-365.    
4. Watanakunakorn C, Infect Control Hosp Epidemiol 1998;19:858-860.    
5. Pittet D, Lancet 2000:356;1307-1312. 

Year of Study Adherence Rate Hospital Area 
1994 (1) 29% General & ICU 
1995 (2) 41% General 
1996 (3) 41% ICU 
1998 (4) 30% General 
2000 (5) 48% General 

Presenter
Presentation Notes
 In general, adherence of healthcare workers to recommended hand hygiene procedures has been poor. Studies shown here are representative of the overall adherence rates which averaged about 40%. Adherence rates do vary by occupation.



CDC -- 2 million pts/year in US get HAI          
            *90,000 die from HAI 

recent studies, improved hand hygiene from 40% 
to 65%       reduced HAIs by 37 %. 

Most common mode of transmission of pathogens   
 is via hands 

Spread of antimicrobial  resistance 

 

 HAND HYGIENE AND HEALTHCARE-
ASSOCIATED INFECTIONS 

Guideline for Hand Hygiene in Health-care Settings.  MMWR 2002; vol. 51, no. RR-16. 
 
Multistate Point-Prevalence Survey of Health Care–Associated Infections N Engl J Med 2014; 370:1198-1208 
 

Presenter
Presentation Notes
 There is substantial evidence that hand hygiene reduces the incidence of infections. Semmelweis demonstrated that the mortality rate among mothers who delivered in the First Obstetrics Clinic at the General Hospital of Vienna was significantly lower when hospital staff cleaned their hands with an antiseptic agent than when they washed their hands with plain soap and water.  In more recent studies healthcare-associated infection rates were lower when antiseptic handwashing was performed by personnel and went down when adherence to recommended hand hygiene practices improved. 



Before: 
• Patient contact  
• Donning gloves when inserting a CVC 
• Inserting urinary catheters, peripheral vascular catheters, or other invasive 

devices that don’t require surgery 
After: 

• Contact with a patient’s skin  
• Contact with body fluids or excretions, non-intact skin, wound dressings 
• Removing gloves 
 
When to wash hands with soap and water: 
    1. When hands are visibly dirty or contaminated with proteinaceous material or 
 visibly soiled with blood/body fluids 
   2.  Before eating 
   3.  After using a restroom. 
 

 

INDICATIONS FOR HAND HYGIENE 

Guideline for Hand Hygiene in Health-care Settings.  MMWR 2002; vol. 51, no. RR-16. 

Presenter
Presentation Notes
 Hand hygiene is indicated before: patient contact, donning gloves when inserting a central venous catheter (CVC), and inserting urinary catheters, peripheral vascular catheters, or other invasive devices that don’t require surgery. Hand hygiene is also indicated after contact with a patient’s intact skin, contact with body fluids or excretions, non-intact skin, or wound dressings, and after removing gloves.  Gloves should be used when a HCW has contact with blood or other body fluids in accordance with universal precautions.



Healthcare-associated organisms are 
commonly resistant to alcohol. 

1. Strongly agree 
2. Agree 
3. Don’t know 
4. Disagree 
5. Strongly disagree 



Healthcare-associated organisms are 
commonly resistant to alcohol. 

1. Strongly agree 
2. Agree 
3. Don’t know 
4. Disagree 
5. Strongly disagree 

Presenter
Presentation Notes
 The correct answer is disagree, or strongly disagree.  To date, there have been no reported cases of organisms resistant to alcohol. 



Handwashing agents cause irritation and dryness 

Sinks are inconveniently located/lack of sinks 

Lack of soap and paper towels 

Too busy/insufficient time 

Understaffing/overcrowding 

Patient needs take priority 

Low risk of acquiring infection from patients 

SELF-REPORTED FACTORS FOR 
POOR ADHERENCE WITH HAND 

HYGIENE 

Adapted from Pittet D, Infect Control Hosp Epidemiol 2000;21:381-386. 

Presenter
Presentation Notes
 Healthcare workers have reported several factors that may negatively impact their adherence with recommended practices including; handwashing agents cause irritation and dryness, sinks are inconveniently located, lack of soap and paper towels, not enough time, understaffing or overcrowding, and patient needs taking priority. Lack of knowledge of guidelines/protocols, forgetfulness, and disagreement with the recommendations were also self reported factors for poor adherence with hand hygiene.  Perceived barriers to hand hygiene are linked to the institution and HCWs colleagues.  Therefore, both institutional and small-group dynamics need to be considered when implementing a system change to secure and improve HCWs hand hygiene practice. 





1. Plain soap and water 
2. Antimicrobial soap and water 
3. Alcohol-based handrub 

WHICH HAND HYGIENE 
METHOD IS BEST AT 
KILLING BACTERIA? 



EFFICACY OF HAND HYGIENE 
PREPARATIONS IN KILLING 

BACTERIA 

Good Better Best 

Plain Soap Antimicrobial soap Alcohol-based 
handrub 

Presenter
Presentation Notes
 Plain soap is good at reducing bacterial counts but antimicrobial soap is better, and alcohol-based handrubs are the best. 



Ability of Hand Hygiene Agents to Reduce   
     Bacteria on Hands 

Adapted from: Hosp Epidemiol Infect Control, 2nd Edition, 1999.   
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Presenter
Presentation Notes
 This graph shows that alcohol-based handrub is better than handwashing at killing bacteria.  Shown across the top of this graph is the amount of time after disinfection with the hand hygiene agent. The left axis shows the percent reduction in bacterial counts.  The three lines represent alcohol-based handrub, antimicrobial soap, and plain soap.



1. Plain soap and water 
2. Antimicrobial soap and water 
3. Alcohol-based handrub 

WHICH HAND HYGIENE 
METHOD IS BEST AT 
KILLING BACTERIA? 

Presenter
Presentation Notes
 According to the HICPAC hand hygiene guideline, an alcohol-based handrub is the best at killing bacteria.



1. Always 

2. Often 

3. Sometimes 

4. Never 

HOW OFTEN DO YOU CLEAN 
YOUR HANDS AFTER TOUCHING 
A PATIENT’S INTACT SKIN (FOR 
EXAMPLE, WHEN MEASURING A 
PULSE OR BLOOD PRESSURE)? 



Use of artificial nails by healthcare 
workers poses no risk to patients. 

1. Strongly agree 
2. Agree 
3. Don’t know 
4. Disagree 
5. Strongly disagree 



Use of artificial nails by healthcare 
workers poses no risk to patients 

1. Strongly agree 
2. Agree 
3. Don’t know 
4. Disagree 
5. Strongly disagree 

Presenter
Presentation Notes
 The correct answer is disagree, or strongly disagree.  Even after careful handwashing, healthcare workers often harbor substantial numbers of potential pathogens in the subungual spaces. A growing body of evidence suggests that wearing artificial nails may contribute to transmission of certain healthcare-associated pathogens. Healthcare workers who wear artificial nails are more likely to harbor gram-negative pathogens on their fingertips than are those who have natural nails, both before and after handwashing.



   PPE FOR STANDARD PRECAUTIONS  

• Gloves – Use when touching: blood, body fluids, secretions, 
excretions, contaminated items, mucus membranes & 
nonintact skin 

• Gowns – Use during procedures & patient care activities 
when contact with blood/body fluids, secretions, or 
excretions is likelyanti 

• Mask and goggles or a face shield – Use during patient 
care activities likely to generate splashes or sprays of blood, 
body fluids, secretions, or excretions 
 

PPE Use in Healthcare Settings 

Presenter
Presentation Notes
Under Standard Precautions, gloves should be used when touching blood, body fluids, secretions, excretions, or contaminated items and for touching mucous membranes and nonintact skin.  A gown should be used during procedures and patient care activities when contact of clothing and/or exposed skin with blood, body fluids, secretions, or excretions is anticipated. Aprons are sometimes used as PPE over scrubs, such as in hemodialysis centers when inserting a needle into a fistula.  



PPE FOR EXPANDED PRECAUTIONS 

• Contact Precautions – Gown and gloves for contact 
with patient or environment of care (e.g., medical 
equipment, environmental surfaces)  
 

• Droplet Precautions – Surgical masks within 3 feet of 
patient 
 

• Airborne Infection Isolation – Particulate respirator* 
*Negative pressure isolation room also required 

PPE Use in Healthcare Settings 

Presenter
Presentation Notes
Contact Precautions requires gloves and gown for contact with the patient and/or the environment of care; in some instances, use of this PPE is recommended for even entering the patient’s environment.  Droplet Precautions requires the use of a surgical mask, and Airborne Infection Isolation requires that only a respirator be worn.  



OSHA issues workplace health and safety regulations. Regarding PPE, 
employers must: 

• Provide appropriate PPE for employees 
• Ensure that PPE is disposed or reusable PPE is cleaned, laundered, 

repaired and stored after use 
 

OSHA also specifies circumstances for which PPE is indicated 
 
CDC recommends when, what and how to use PPE 

REGULATIONS AND 
RECOMMENDATIONS FOR PPE 

PPE Use in Healthcare Settings 

Presenter
Presentation Notes
OSHA issues regulations for workplace health and safety.  These regulations require use of PPE in healthcare settings to protect healthcare personnel from exposure to bloodborne pathogens and Mycobacterium tuberculosis.  However, under OSHA’s General Duty Clause PPE is required for any potential infectious disease exposure.  Employers must provide their employees with appropriate PPE and ensure that PPE is disposed or, if reusable, that it is properly cleaned or laundered, repaired and stored after use. The Centers for Disease Control and Prevention (CDC) issues recommendations for when and what PPE should be used to prevent exposure to infectious diseases.  This presentation will cover those recommendations, beginning with the hierarchy of safety and health controls.



Glove use for all patient care contacts is a 
useful strategy for reducing risk of 

transmission of organisms. 

1. Strongly agree 
2. Agree 
3. Don’t know 
4. Disagree 
5. Strongly disagree 



Glove use for all patient care contacts is a 
useful strategy for reducing risk of 

transmission of organisms. 

1. Strongly agree 
2. Agree 
3. Don’t know 
4. Disagree 
5. Strongly disagree 

Presenter
Presentation Notes
 The correct answer is strongly agree, or agree. For many years, authorities have recommended that healthcare workers wear gloves for three reasons: to reduce the risk of healthcare workers acquiring infections from patients, to prevent flora from being transmitted from   healthcare workers to patients, and to reduce contamination of the hands of healthcare workers by flora that can be transmitted from one patient to another. 



    DO’S AND DON’TS OF GLOVE USE 
DO: 
       1. Work from “clean to dirty” 
       2. Limit opportunities for “touch contamination”  
       3. Change gloves 

       *During use if torn and when heavily soiled   
         (even during use on the same patient) 
        *After use on each patient 

        4. Discard in appropriate receptacle 
Don’t: 
    1. Touch your face or adjust PPE with contaminated gloves 
    2. Touch environmental surfaces except as necessary 
    3. wash or reuse disposable gloves 

Presenter
Presentation Notes
Gloves protect you against contact with infectious materials.  However, once contaminated, gloves can become a means for spreading infectious materials  to yourself, other patients or environmental surfaces.  Therefore, the way YOU use gloves can influence the risk of disease transmission in your healthcare setting.  These are the most important do’s and don'ts of glove use.Work from clean to dirty. This is a basic principle of infection control.  In this instance it refers to touching clean body sites or surfaces before you touch dirty or heavily contaminated areas.  Limit opportunities for “touch contamination”  - protect yourself, others and environmental surfaces.  How many times have you seen someone adjust their glasses, rub their nose or touch their face with gloves that have been in contact with a patient?  This is one example of “touch contamination” that can potentially expose oneself to infectious agents.  Think about environmental surfaces too and avoid unnecessarily touching them with contaminated gloves.  Surfaces such as light switches, door and cabinet knobs can become contaminated if touched by soiled gloves.



   KEY POINTS ABOUT PPE 
 

• Don before contact with the patient, generally 
before entering the room 

• Use carefully – don’t spread contamination 

• Remove and discard carefully, either at the 
doorway or immediately outside patient room; 
remove respirator outside room 

• Immediately perform hand hygiene 

PPE Use in Healthcare Settings 

Presenter
Presentation Notes
There are four key points to remember about PPE use. First, don it before you have any contact with the patient, generally before entering the room.  Once you have PPE on, use it carefully to prevent spreading contamination.  When you have completed your tasks, remove the PPE carefully  and discard it in the receptacles provided.  Then immediately perform  hand hygiene before going on to the next patient.



 SEQUENCE* FOR DONNING PPE 

• Gown first 
• Mask or respirator 
• Goggles or face shield 
• Gloves 

*Combination of PPE will affect sequence – be practical 

PPE Use in Healthcare Settings 

Presenter
Presentation Notes
The gown should be donned first.  The mask or respirator should be put on next and properly adjusted to fit; remember to fit check the respirator.  The goggles or face shield should be donned next and the gloves are donned last.  Keep in mind, the combination of PPE used, and therefore the sequence for donning, will be determined by the precautions that need to be taken.  







WHERE TO REMOVE PPE 

• At doorway, before leaving patient room 
or in anteroom* 

• Remove respirator outside room, after 
door has been closed* 

* Ensure that hand hygiene facilities are available at 
the point needed, e.g., sink or alcohol-based hand 
rub 

PPE Use in Healthcare Settings 

Presenter
Presentation Notes
The location for removing PPE will depend on the amount and type of PPE worn and the category of isolation a patient is on, if applicable.  If only gloves are worn as PPE, it is safe to remove and discard them in the patient room.  When a gown or full PPE is worn, PPE should be removed at the doorway or in an anteroom.  Respirators should always be removed outside the patient room, after the door is closed.  Hand hygiene should be performed after all PPE is removed.



How often do you clean your hands after 
touching an ENVIRONMENTAL SURFACE near a  
patient (for example, a countertop or bedrail)? 

1. Always 
2. Often 
3. Sometimes 
4. Never 



How often do you clean your hands after 
touching an ENVIRONMENTAL SURFACE near a  
patient (for example, a countertop or bedrail)? 

1. Always 
2. Often 
3. Sometimes 
4. Never 

Presenter
Presentation Notes
 The correct answer is always.  Patient gowns, bed linens, bedside furniture, and other objects in the patient’s immediate environment can easily become contaminated with patient flora.



WASH THOSE HANDS 



Presenter
Presentation Notes
 This is one of the materials distributed by CDC to improve hand hygiene in healthcare settings. Buttons, bearing the graphic,  as well as other hand hygiene promotional materials, may be found at www.cdc.gov/handhygiene.



Monitor healthcare workers (HCWs) 
adherence with recommended hand 
hygiene practices and give feedback  

Implement a multidisciplinary program to 
improve adherence to recommended 
practices  

Encourage patients and their families to 
remind HCWs to practice hand hygiene 

EDUCATION/MOTIVATION 
PROGRAMS 

Guideline for Hand Hygiene in Health-care Settings. MMWR 2002; vol. 51, no. RR-16. 

Presenter
Presentation Notes
 One strategy to promote improved hand hygiene behavior is to monitor healthcare worker adherence with recommended hand hygiene practices and to give feedback. Strategies to improve adherence to hand hygiene practices should be both multimodal (i.e. use several different methods or strategies) and multidisciplinary (i.e. involve several different areas of the institution, and types of HCWs).  Patients and their families can be involved in reminding HCWs to wash their hands.  



Handrubs 
• Apply to palm of one hand, rub hands together covering 

all surfaces until dry  
• Volume: based on manufacturer 

Handwashing   

• Wet hands with water, apply soap, rub hands together for 
at least 15 seconds 

• Rinse and dry with disposable towel 
• Use towel to turn off faucet 

RECOMMENDED HAND HYGIENE TECHNIQUE 

Guideline for Hand Hygiene in Health-care Settings.  MMWR 2002;  vol. 51, no. RR-16. 

Presenter
Presentation Notes
 These recommendations will improve hand hygiene practices of HCWs and reduce transmission of pathogenic microorganisms to patients and personnel in healthcare settings.   When decontaminating hands with an alcohol-based handrub, apply product to palm of one hand and rub hands together, covering all surfaces of hands and fingers, until hands are dry. When washing hands with soap and water, wet hands first with water, apply the amount of soap recommended by the manufacturer, and rub hands together for at least 15 seconds, covering all surfaces of the hands and fingers.  Rinse hands with water, dry thoroughly with a disposable towel, and use the towel to turn off the faucet.  



What is the single most important reason for 
healthcare workers to practice good hand 

hygiene?  
1. To remove visible soiling from hands 
2. To prevent transfer of bacteria from the 

home to the hospital 
3. To prevent transfer of bacteria from the 

hospital to the home  
4. To prevent infections that patients 

acquire in the hospital 



What is the single most important reason for 
healthcare workers to practice good hand 

hygiene?  
1. To remove visible soiling from hands 
2. To prevent transfer of bacteria from the 

home to the hospital 
3. To prevent transfer of bacteria from the 

hospital to the home  
4. To prevent infections that patients 

acquire in the hospital 

Presenter
Presentation Notes
 The correct answer is #4, to prevent infections that patients acquire in the hospital.  All answers are good reasons to practice good hand hygiene. Improved adherence to hand hygiene has been shown to terminate outbreaks in healthcare facilities, reduce the transmission of antimicrobial resistant organisms, and reduce overall infection rates.



   
YOU CLEAN YOUR HANDS 

AFTER TOUCHING A 
PATIENT OR A 

CONTAMINATED SURFACE 
IN THE HOSPITAL? 

1. 25% 

2. 50% 

3. 75% 

4. 90% 

5. 100% 

Presenter
Presentation Notes
 According to the HICPAC hand hygiene guideline, you should always clean your hands after touching a patient or a contaminated surface in the hospital. 



Now, estimate how often YOUR CO-
WORKERS clean their hands after 

touching a patient or a contaminated 
surface in the hospital? 

1. 25% 
2. 50% 
3. 75% 
4. 90% 
5. 100% 

Presenter
Presentation Notes
 According to the HICPAC hand hygiene guideline, you should always clean your hands after touching a patient or a contaminated surface in the hospital. 



It is acceptable for healthcare 
workers to supply their own lotions to 

relieve dryness of hands in the 
hospital. 

1. Strongly agree 
2. Agree 
3. Don’t know 
4. Disagree 
5. Strongly disagree 



It is acceptable for healthcare 
workers to supply their own lotions to 

relieve dryness of hands in the 
hospital. 

1. Strongly agree 
2. Agree 
3. Don’t know 
4. Disagree 
5. Strongly disagree 

Presenter
Presentation Notes
 The correct response would be to either disagree, or strongly disagree.  According to the HICPAC hand hygiene guideline, only hospital-supplied lotions should be used, as some lotions may affect the integrity of latex gloves and the efficacy of antimicrobial soaps or alcohol-based handrubs used in the facility. 



How much time would an ICU nurse 
save during an 8 hour shift by using 
an alcohol-based handrub instead of 

soap and water? 

1. 15 minutes 
2. 30 minutes 
3. 1 hour 
4. 2.5 hours 



How much time would an ICU nurse 
save during an 8 hour shift by using 
an alcohol-based handrub instead of 

soap and water? 

1. 15 minutes 
2. 30 minutes 
3. 1 hour 
4. 2.5 hours 

* Based on 12 opportunities/hour, handwashing time=60 seconds, 
alcohol-based handrub time=20 seconds 

Presenter
Presentation Notes
 The correct answer is 1 hour, based on 12 opportunities per hour for 8 hours with a handwashing time (including walking to the sink and back) of 60 seconds per wash, and an alcohol-based handrub time of 20 seconds per handrub. According to the HICPAC hand hygiene guideline,  providing an alcohol-based handrub at the patient’s bedside will save time because healthcare workers will no longer need to walk the sink and wash their hands.  



How often do you clean your hands after 
touching a PATIENT’S INTACT SKIN (for 

example, when measuring a pulse or 
blood pressure)? 

1. Always 
2. Often 
3. Sometimes 
4. Never 

This image cannot currently be displayed.

Presenter
Presentation Notes
 The correct answer is always.  According to the HICPAC hand hygiene guideline, you should always clean your hands after contact with a patient’s intact skin.



Efficacy of antiseptic agent 
          * C difficile 
Acceptance of product by healthcare 
personnel  

• Characteristics of product 
• Skin irritation and dryness 

Accessibility of product 
Dispenser systems 

SELECTION OF HAND HYGIENE 
AGENTS: FACTORS TO CONSIDER 

Guideline for Hand Hygiene in Health-care Settings.  MMWR 2002; vol. 51, no. RR-16. 

Presenter
Presentation Notes
 When evaluating hand hygiene products for potential use in healthcare facilities, administrators or product selection committees should consider the relative efficacy of antiseptic agents against various pathogens and the acceptability of hand hygiene products by personnel.  Product acceptance can be affected by characteristics of the product such as its smell, consistency, color and the effect of skin irritation and dryness on hands.   Easy access to hand hygiene supplies is essential for acceptance and use of products. Dispenser systems should function adequately and deliver an appropriate volume of product.  Soap should not be added to a partially empty soap dispenser because of potential bacterial contamination of the soap.



Both required to prevent HAI 
Rate of compliance decreasing in both 
TIME FACTOR 
Reasons for noncompliance: 
 
           “Don’t have time” 
   “Not going to touch anything” 
    
 

WHY HAND HYGIENE AND PPE 
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