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HealthcareHealthcare-associated Infectionsassociated Infections 
 

�Definition: Infections that patients acquire during the
course of receiving treatment for other conditions

(HAIs) 
 
course of receiving treatment for other conditions 
within a healthcare setting 
¾ Settings: hospitals (Intensive Care Units, Special ¾ Settings: hospitals (Intensive Care Units, Special

Care Units, other hospital settings), long-term care 
facilities (LTCFs), outpatient facilities such as 

b l t  i l li i  di  l i  tambulatory surgical clinics, dialysis centers 



     
      

 

HAI Burden 
What is known: Acute Care SettingsWhat is known: Acute Care Settings
 

• 1.7 million HAIs (5% of all admissions)1.7 million HAIs (5% of all admissions) 

• 	 $26-33 billion in excess costs 

• 	 99,000 associated deaths. 

•	 M tMost common iinffecti  tions are: 
– bloodstream infections 
– 	 urinary tract infections 


pneumonia 
– pneumonia 
– surgical site infections 



       

  

Estimated Annual Hospital Cost of HAI 
by Site of Infection 

Major Site of Infection Total Hospital Cost Total annual DeathsMajor Site of Infection Total 
infections 

Hospital Cost 
per 

Infection 
(2002 $) 

Total annual 
hospital cost 
(in millions $) 

Deaths 
Per year 

Surgical Site Infection 290,485 $25,546 7,421 13,088 

Central line associated-
Bloodstream Infection 248,678 $36,441 9,062 30,665 

Ventilator-associated 
Pneumonia 250,205 $9,969 2,494 35,967 

C th t  i t dCatheter associated-
Urinary Tract Infection 561,667 $1,006 565 8,205 

Klevens RM, et al. Public Health Reviews 2007 

Stone PW, et al. Am J Infect Control 2005;33:501-9. 

Roberts RR, et al Clin Infect Dis 2003;36:1424-32. 



Emerging Threats in Healthcare 



st ate o C ost d u d c e Sett   

      

 

 

        

   

  
 

Emerging Threats in Healthcare 
Estimate of Clostridium difficile Cases, by SettingCases, by g 
�Hospital-acquired, hospital-onset cases: 
¾ 165 000 $1 3 billion in excess costs and 9 000 ¾ 165,000, $1.3 billion in excess costs, and 9,000 

deaths annually 
�Hospital-acquired, post-discharge (up to 4

)weeks) 
¾ 50,000, $0.3 billion in excess costs, and 3,000

deaths annuallydeaths annually 
¾ Nursing home-onset cases 
¾ 263,000, $2.2 billion in excess costs, and 16,500 ¾ 263,000, $2.2 billion in excess costs, and 16,500

deaths annually 
Campbell RJ Infect Control Hosp Epidemiol. 2009 
Dubberke, Emerg Infect Dis. 2008 
Dubberke Clin Infect Dis 2008Dubberke, Clin Infect Dis. 2008 
Elixhauser, et al. HCUP Statistical Brief #50.  2008 



      
The Healthcare System—
More than Just Hospitals
The Healthcare System—
More than Just HospitalsMore than Just HospitalsMore than Just Hospitals 

Acute Care Facility 

H O t ti t/Home 
Care 

Outpatient/
Ambulatory

Facility 

Tranquil Gardens
Nursing Home 

L T CLong Term Care 
Facility 



     

   

 

HAI Burden Outside of Acute CareHAI Burden Outside of Acute Care 

• We know much less about this. 
• We are learning more • We are learning more. 
• What we are learning indicates that HAIsg 

are a significant problem outside of acute 
care settings.care settings. 



   

   

        

Growth of Outpatient MedicineGrowth of Outpatient Medicine 

• Between 1990-2000 number of Between 1990 2000, number of 
Ambulatory Surgical Centers (ASCs) in the 
US has more than doubled and number ofUS has more than doubled and number of 
procedures done in ASCs more than 
tripled: 
– 5000 ASCs 
– 6 million procedures 
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ReRe-use of syringes resulted in multipleuse of syringes resulted in multiple
 

Hepatitis C infections and notification of 


40 000 l t t t t d
40,000 people to get tested 



 

Viral Hepatitis Outbreaks in Outpatient Care Settings 

State Setting Year Type Cases 
NY Endoscopy clinic 2001 HCV 19 
NY Private MD office 2001 HBV 38 

NE Oncology clinic 2002 HCV 99 
OK Pain remediation clinic 2002 HBV+HCV 102 
NY Endoscopy clinic 2002 HCV 4 

CA Pain remediation clinic 2003 HCV 4 
MD Nuclear imaging 2004 HCV 16 
FL Chelation therapy 2005 HBV 7 
CA Alternative medicine infusion 2005 HCV 7 
NY E d  /  li i  2006 HCV 6NY Endoscopy/surgery clinics 2006 HCV 6 
NY Anesthesiologist office 2007 HCV 3 
NV Endoscopy clinic 2008 HCV 6NV Endoscopy clinic 2008 HCV 6 
NC Cardiology clinic 2008 HCV 7 



    

    

 

Infection Control in Outpatient SettingsInfection Control in Outpatient Settings
 

• Infection control infrastructure and 


oversight has long been sub-optimal. 
 

• Approximately half ambulatory surgicalApproximately half ambulatory surgical 
centers surveyed by CMS and CDC had 
condition-level i e serious noncompliance condition level, i.e. serious, noncompliance 
with the Medicare ASC health and safety
standardsstandards 
– 28% had breaches in safe injection practices 



- -
associated 
community-

HAI Burden in Hemodialysis:y
MRSA BSI 

Incidence per 
100 000 

Percent 
Change 

P-value  

100,000 Change 
Population 2005 2007 (Modeled) 

Hospital-onset 8.8 7.1 -21.0% <0.01 

Healthcare- 14 0 12 1 -16 9% 0 01  Healthcare 14.0 12.1 16.9% 0.01 

y 
onset* 
Dialysis 6000 5500 -7.2% 0.65 
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HAIs in Long Term Care
�Long term care 

residents/year (2004) 

by respiratory disease outbreaks

¾Veterans Healthcare System

HAIs in Long Term Care
	
�Long-term care 
 

¾1.7 million beds with 2.5 million 

residents/year (2004)1
 

¾1/3 of long-term care residents affected 


by respiratory disease outbreaks 


(Canada)2
 

¾Veterans Healthcare System3
 

¾133 nursing homes, 11,475 residents
 

¾¾HAI prevalence: 5.2%HAI prevalence: 5.2% 
 

¾Indwelling medical device: 25% of all 


residents 
 

1 NCHS, 2009 2Loeb, CMAJ, 2006 3Tsan, AJIC, 2008 
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State of prevention knowledge/sciencep g 

• Evidence-based pprevention 

recommendations- CDC and others
 

– for all major device and procedure associatedfor all major device and procedure associated 
HAIs (CLABSI, VAP, CAUTI, SSI) 

– to prevent pathogen transmission (e gto prevent pathogen transmission (e.g. 
MRSA, C. difficile) 

• Suboptimal adherence to key prevention 
recommendations 



   

  

      

 

Current State of AffairsCurrent State of Affairs
 
H d h i	 li f HCP i •	 Hand hygiene compliance for HCP is 


consistently around 40-50%.
 
• Compliance with timing of surgical 

prophyylaxis was ~40% in SCIP data from p p 

 2005.
 

•	 Many facilities have yet to implement •	 Many facilities have yet to implement
 

proven BSI prevention measures.
 

• VVery ffew ffacilitiilities hhave iimpllementtedd
 

proven UTI prevention measures.
 



 

   

  

   

What’s been missing in the past to 
?promote HAI prevention? 

R b  t  d  t  HAI  ti  • Robust data on HAI prevention 
• Focused attention on HAI prevention fromp

policymakers 
• Incentives/disincentives to promoteIncentives/disincentives to promote 

systems change for HAI prevention that 
can be sustainedcan be sustained 

• Framework to extend local/regional 
successes to the nationsuccesses to the nation 



    

    

 

   

Preventability of Infections 

• Study on the Efficacy of Nosocomial 
Infection Control (SENIC): EffectiveInfection Control (SENIC): Effective 
infection control programs were associated 
with 32% reduction of infectionswith 32% reduction of infections 
– Surveillance 
– Infection control 
– 1 infection control professional for every 250 

beds 
• 2003: 20-70% of infections are preventableJ Hosp Infection 2003;54:258 pJ Hosp Infection 2003;54:258 



    

    

Estimates of preventable infections, deaths, and 
costs based on existing published literature costs based on existing published literature 
 

InfectionInfection 
type 

PreventablePreventable 
fraction 

PreventablePreventable 
infections 
(thousands) 

PreventablePreventable 
deaths 
(thousands) 

Cost avoided 
(millions of 2009 
dollars) 

CABSI 18%–66% 45-164 6-20 $960-$18,200 

VAP 38%–55% 95–138 14–20 $2,200-3,300 

CAUTI 17%–69% 95–388 2–9 $115-$1,820 

SSI 26%–54% 75–157 2–4 $166-$345 

Source: Umschied, C. University of Pennsylvania. Presentation at HICPAC, March 2009 



 

 

 

Regional Prevention Collaboratives 
E  l  f  S  P  l  i  Mi  hi  Examples of Success: Pennsylvania, Michigan 
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Trends in MRSA Bloodstream Infections by ICU Type, NHSN 
hospitals, 1997-2007 
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  • Significant reductions in:Significant reductions in: 
• SSIs 
• Unplanned returned to OR 
• Death• Death 
• All complications 
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What’s been missing in the past to 
promote HAI prevention?promote HAI prevention? 
 

• Robust data on HAI prevention 
• Focused attention on HAI prevention from 

policymakerspo cy 
• Incentives/disincentives to promote 


systems change for HAI prevention that 
systems change for HAI prevention that 
can be sustained 
F  k t  t d l  l/  i  l• Framework to extend local/regional 
successes to the nation 



 

     

     

Federal Movement on HAI Prevention 

• CMS 
– Reduced payment for hospital-acquired 

conditions (HACs) including HAIs 
– Pay for reporting/performance 

• FY 2009 Omnibus spending bill- requiresFY 2009 Omnibus spending bill requires 
states to develop HAI prevention plans 

• ARRA money to states for HAI prevention • ARRA- money to states for HAI prevention 
• HHS Action Plan on HAIs 





– - -

 

 

 

   
– Establish national goals for reducing HAIs 
– Include short- and long-term benchmarks 

HHS Steering Committee for the Prevention of 
Healthcare associated InfectionsHealthcare-associated Infections 

• Charge: Develop an Action Plan to reduce,g p , 
prevent, and ultimately eliminate HAIs 

• Plan will:Plan will: 

Include short and long term benchmarks 
– Outline opportunities for collaboration with external 

stakeholdersstakeholders 
– Coordinate and leverage HHS resources to 

accelerate and maximize impactp



 

   

 

   

  

 
SIR = standardized infection ratio 

HHS Action Plan for HAI Prevention: 
National Metrics 

HAI Comparison 
Metric 

Measuremen 
t System 

National Baseline National 5-Year Prevention Target Coordina 
tor 

CLABSI SIR CLABSI SIR NHSNNHSN 2006 20082006-2008 50% reduction50% reduction CDCCDC 

CLIP Adherence NHSN 2009 100% adherence with central line 
bundle 

CDC 

C Diff Hospitalizations C. Diff Hospitalizations Admin data Admin data 20082008 30% reduction 30% reduction CDC/AHRQCDC/AHRQ 

C. difficile SIR NHSN 2009-2010 30% reduction CDC 

CAUTI SIR CAUTI SIR NHSNNHSN 20092009 25% reduction 25% reduction CDCCDC 

MRSA CDC EIPs 2007-2008 50% reduction CDC 

MRSA bacteremia SIR NHSN 2009-2010 25% reduction CDC 

SSI SIR NHSN 2006-2008 25% reduction CDC 

SCIP Measures CMS SCIP To be determined 95% adherence CMS 
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State Legislative Activity for HAIs  


(as of October 6 2009) 
(as of October 6, 2009) 
WA 
 

Jul-2008 
 VT 
MT Feb-2007 MEMEND 

OR MN
 

Jan-2009 
NY NH Jan-2009 ID SD WI MA Jul-2008Jan-2007

WYWY MIMI RI 
PA CT Jan-2008IA Feb-2008NE NJ Jan-2009 

NV OHIL INMay- 2009 UT DE Feb-2008 Sept-2008 WV
CA CO MD Jul-2008Jul - VAJul 

Jan-2008 Jan-2008 KS MO 2009 
Jul-2008KY 

NCTN 
 

AZ OK Jan-2008 
 SCNM Jul-2008 AR 
Jul-2007Jul2007 

GAALMS 

TX LAAugust- 2009 Month Date mandatory 
– Year reporting using reporting usingYear 

AK 
FL = NHSN 

implemented 

HI 

M d ti NHSN States with no legislationMandattes publibli c reporting usiing NHSN St t ith  l  i l ti  

States with study laws Mandates public reporting of infection rates 

Mandates reporting only to state government Mandatory data collection, 
Voluntary reporting 



  

 

      

What’s been missing in the past to 
promote HAI prevention?promote HAI prevention? 
 

policymakers

systems change for HAI prevention that

• Robust data on HAI pprevention 
• Focused attention on HAI prevention from 

policymakers
• Incentives/disincentives to promote 


systems change for HAI prevention that 


can be sustained
 
• Framework to extend local/regional 


successes to the nation
 



          
The Healthcare System—

in need of a population approach
The Healthcare System—

in need of a population approachin need of a population approachin need of a population approach 

Acute Care Facility 

H O t ti t/ 

Public Health 
Home 
Care 

Outpatient/
Ambulatory

Facility 

Tranquil Gardens
Nursing Home 

L T CLong Term Care 
Facility 



  

  

        

A New ParadigmA New Paradigm 

• Historically, public health has not been 
viewed as a key partner in preventingy p  p  g  
HAIs. 

• That has begun to change and it is our • That has begun to change, and it is our 
hope that ARRA will help further this 

fparadigm shift. 



    State Activity on HAI PreventionState Activity on HAI Prevention 



     

       

Using ARRA to Further the Paradigm Shift
 

• ARRA funds will allow states to develop 
infrastructure and expertise dedicated toinfrastructure and expertise dedicated to
 

HAI prevention. 
• ARRA funds will help facilities realize that 


health departments want to play a central 
health departments want to play a central 
role in HAI prevention. 
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A New Model For Prevention-
Prevention Collaboratives 

E  i  i  h  i  h  l  i  f ilit• Experience is showing that multi-facility
collaborative projects are the gold 
standard in HAI prevention. 

• There are many “change methods” thaty g 
have demonstrated success: 
– Comprehensive Unit-based Patient Safety Comprehensive Unit based Patient Safety 

Program (CUSP) 
– Positive deviancePositive deviance 
– Six-sigma 



    

     

St th f C ll b ti Strengths of a Collaborative 

• Opportunities to share experiences on 
what works and does notwhat works and does not. 

• Ability to get advice from others who are 
working on the same project. 

• Peer pressure is also a motivator • Peer pressure is also a motivator. 



  

Common Elements for Successful Infection Prevention 

• Simple  
• Patient centered integrated with care • Patient-centered, integrated with care 
• Evidence-based recommendations 
• Part of a “package” for prevention 

E  i  d  i  li  i  i• Engaging and empowering clinicians 
• Protocols and systems in place 
• Standardized ways for recording information about infections (e.g., 

NHSN)NHSN) 
• Regular feed-back of information to providers 
• Changing to a pro-safety culture 
• Leadership support 

Sources: Muto et al, MMWR, Oct 14 2005;  Pronovost et al, NEJM 2006 



     

      

Using HAI Data to Drive PreventionUsing HAI Data to Drive Prevention 
 

•	 Ultimately the goal of collecting HAI data •	 Ultimately, the goal of collecting HAI data 
is to drive prevention efforts. 

• HAI data can help identify: 
– Tyypes of HAIs where attention is needed 
– Specific facilities where more prevention work 

might be needed 
– Specific units within facilities where more 

prevention work might be needed 
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Ch ll ith U i HAI D tChallenges with Using HAI Data
 

• We often want to look at some aggregate 
measures of HAIs across multipple settinggs 
to get a big picture sense of prevention 
effortsefforts. 

• But, it’s not really valid to aggregate data 


ffrom many diff different unit types whhere the
it th 
risks of infections may be very different. 



   

BSI Rates-
2008 NHSN Report 

Ed d JR t l A J I f t C t l 2008 36 609 26Edwards JR et al. Am J Infect Control 2008;36:609-26. 



 

• The Standardized Infection Ratio (SIR) is 

Aggregate ComparisonsAggregate Comparisons 

• To get the high-level view, it would be 
ideal to find a way to aggregate data from y  gg  g  
all different unit types to yield a single 
numbernumber. 

a way to do just that. 



 

    

        

       

St  d di  d I f  ti  R ti ?  Standardized Infection Ratio?
 
Standardized Infection Ratio SIR is a
 ●	 Standardized Infection Ratio, SIR, is a 
summary measure used to compare the 
HAI experience among one or more 
groups of patients to that of a standardgroups of patients to that of a standard 
population’s 

● Indirect standardization method
 

Accounts for differences in risk of HAI 
 ●	 Accounts for differences in risk of HAI 
 

among the groups
 



  

C l  l ti 	
 

SIR  Calculating an SIR
 
Observed (O) HAIsSIR = SIR = 
Expected (E) HAIs 

●	 To calculate O, sum the number of HAIs 


rates)

among a group 
 

●	 To calculate E, requires the use of the 


appropriate aggregate data (risk-adjusted 




    

       

Potential Applications for the SIR 
Potential Applications for the SIR
 

• CCan provid ide public hhealth polilicy makkersbli lth 
(and others) with an overview of HAI rates 
across several units or facilities. 

• Is a measure with some “built-in” riskIs a measure with some built in risk 
adjustment. 

• Might be usefful in helping direct us to 


facilities with pparticular pproblems. 




      Using the SIR to Direct PreventionUsing the SIR to Direct Prevention 
Interventions 

Facility Facility SIR for CLABSI 

A  2.0  

B  1.2  

CC 0 75  0.75 



Limitations of the SIR 

• Like any aggregate measure, the SIR 
does not tell the whole story. 
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Details on Facility ADetails on Facility A 

Unit type Pooled mean 
CLABSI rate 

Unit SIR 

Facility A MICU 10.3 4.0 

Facility A SICU 2.3 1.0 

Though the overall facility SIR is elevated, the 
bi d f ti ff i i h SICU bigger need for prevention efforts is in the SICU 



  Using the SIR 
Using the SIR
 

Facility Facility SIR for CLABSI 

AA 2 02.0 

BB 1 21.2 

CC 0 75  0.75 



   Details on Facility BDetails on Facility B 

Unit type Pooled mean 
CLABSI rate 

Unit SIR 

Facility B PICU 3.7 2.5 

Facility B CCU 1 0.0 0.0 

Facility B CCU 2 1.9 1.0 

Though the overall facility SIR is near “expected”, 
prevention efforts are warranted in the PICU 



Other Key Factors in Prioritizing 
Interventions 

• Burden of the HAI 
– Cost 
– Clinical outcomes 

P t bilit• Preventability 
– Are there interventions that are known to 

work? 
– What’s the likely return on preventiony p 

investment? 
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Prioritizing Interventions-
I  f  C  RImpact of Current Rates 
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NNext St t Steps Towardds Elimiinatition
T Eli 

• WWorkk on CLABSIs iin ICU settiings has bbeen, and
CLABSI ICU h d 
remains, important. 

• HoweverHowever, we also must recognize that:• we also must recognize that: 
– These are a small fraction of all of the HAIs that we 

need to pprevent. 
– They likely represent “low-hanging” fruit 

• Given our goal of eliminating HAIs, we need to 
““move hi  highher up thhe tree””. 

• ARRA collaborations create opportunities to do 
thisthis. 



   

      

    

Next Steps Towards EliminationNext Steps Towards Elimination 

• Expand to other settings- CLABSI in non-ICUExpand to other settings CLABSI in non ICU 
 

settings. 
 

• Expand to other infection types Expand to other infection types- CAUTI• CAUTI 
• Expand success to new problem pathogens- drug-

resi tistantt gram negatiti  ves. 
• Expand efforts in outpatient infection control. 
• We are eager to partner with you to address these 

unmet needs. 


