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PREVENTION BUNDLE 

• A bundle is a structured way of improving 

the processes of care and patient outcomes: 

a small, straightforward set of evidence-

based practices — generally three to five — 

that, when performed collectively and 

reliably, have been proven to improve 

patient outcomes. 

Resar R, et al. Joint Commission J Qual Patient Saf. 2005;31(5):243-248 



EFFECTIVE BUNDLES 

TECHNICAL ADAPTIVE 

 Requires consistent but routine 

management 

 Research/current know-how is applied 

 Authorities do the Work  

 

 Requires leadership 

 Require new learning/new ways 

 The people w/problem do the 

work 

 



PRECEDE MODEL TO CONDUCT 

SURVEILLANCE IN HIGH RISK GROUPS 

Predisposing Aspects: 

-Define epidemiology of infections 

and colonization with MDROs 

using active surveillance and 

standard definitions 

-Assess HCW knowledge, attitudes, 

opinions, and practices  

 

Enabling Factors: 

-Educational in-services on 

infection prevention 

-Leadership involvement in 

promoting infection prevention 

-Hand hygiene campaigns 

-Universal availability of hand 

hygiene products and sinks 

Reinforcing Factors: 

-Provide regular feedback to HCW 

and other providers on rates of all 

infections and colonization with 

MDROs 

Evaluate Outcomes: 

-Reassessment of knowledge and 

adherence 

-Reassessment of all infections and 

colonization with MDROs 

Mody L, et al. Clin Infect Dis 2011;52:654-661. 



OBJECTIVES 

• TIP BUNDLE (Post-acute, long-term care) 

• VA MRSA BUNDLE  

– Acute Care hospitals 

– Spinal Cord Units 

– CLCs (~ Post-acute, long-term care) 

• National Collaborative Bundles 

– CLABSI (Acute Care) 

– CAUTI (Acute Care) 

– CAUTI (Long-term Care) 

 



TIP BUNDLE: BACKGROUND 

 
Interventions To Reduce MDROs in NHs 

 

1. Hand hygiene 

2. Barrier precautions    

3. Decolonization regimens  

4. Infection prevention education 

Goal to design integrated infection prevention program 

focused on high-risk residents 

 

 

Kauffman 1993, Mody 2003, Mody /Bradley 2003, Trick 2004, Wendt 2007, Baldwin 2010, 

Schweon 2011, Yeung 2011, Chami 2012, Ho 2012, Horner 2012, Schora 2014, Chuang 2015 



TIP BUNDLE 

Goal: To reduce the burden of MDROs and 

incident device-related infections using 

multimodal evidence based strategies  



WHY TARGET RESIDENTS WITH DEVICES? 

• Urinary catheter: 10-15% 

• Feeding tubes: 5-7% 

• MDROs at multiple body sites 

• Increased contact and frequency of care 

• Significant gaps in healthcare worker 

knowledge 

Smith 2000, Mody 2007, 2008, Teno 2008, Tsan 2010, Montoya 2013, Nicolle 2014, Min 2015 



STUDY DESIGN 

Design: Cluster-randomized trial 

Facilities:  12 NHs in SE MI 

Population: Residents with indwelling urinary   

          catheters and/or feeding tubes 

Study Duration:  2010-2013 

Inclusion: Device > 72 hrs., Informed consent 

Exclusion: Hospice care 

 

 



  Intervention (TIP) Control  

(Usual Care) 

Barrier 

Precautions 

Preemptive 

gown/gloves 

Standard 

MDRO 

Surveillance 

Active with feedback 

reports  

Passive with no 

feedback 

Infection 

Surveillance 

Active with feedback 

reports  

Standard, without 

feedback 

Education  Hand hygiene 

promotion 

 In-services 

 Pocket cards 

 Train-the-trainer  

As needed 

BUNDLE 

Mody L, et al. JAMA Intern Med 2015;175:714-723. 



SIGNAGE 

TIP Toolkit, page 15 



INFECTION DEFINITION POCKET CARDS 

Criteria for: 

UTIs 

Pneumonia 

 Skin & Soft Tissue 

Infection 

Distribution Strategy: 

Nurse 

Nurse Aide 

Physician 

Director of Nursing  

Administrator 

TIP Toolkit, page 137 



FEEDBACK 

Monthly Report 

MDRO rates 

Infection rates 

Strategies 

 

TIP Toolkit, page 16 



EDUCATIONAL PROGRAM 

Module Topic Page in TIP 

Toolkit 

1 TIP Program: Introduction to Study 17 

2 Chain of Transmission of Infection 25 

3 Infection Prevention Programs 36 

4 Infection Control Practices: Hand Hygiene 49 

5 Infection Control Practices: Standard and 

Transmission-based Precautions 

64 

6 Infection Control Practices: Indwelling Urinary 

Catheter Care  

75 

7 Infection Control Practices: Medical Asepsis and 

Enteral Nutrition Care 

89 

8 Facility-level Surveillance Practices 104 

9 Recognition of Infection 110 

10 Multidrug-Resistant Organisms (MDROs) 123 



 GOOD TECHNIQUE 

NOT-SO-GOOD 

TECHNIQUE 



URINARY 

CATHETER CARE 

  
DEMONSTRATION 

DIDACTIC 



INFECTION CONTROL 

JEOPARDY 



• Primary outcome: MDRO 

– Across follow-up visits and anatomic sites 

• Secondary outcomes:  

– Device-related urinary tract, upper 

respiratory tract infections 

– Clinician diagnosis + 3 days of systemic 

antibiotics 

MEASURES 





PRIMARY RESULTS: MDRO PREVALENCE 

  Intervention Control aRR* 

  % Positive 

swabs 

MDRO + 

isolates 

% Positive 

swabs 

MDRO + 

isolates 

Cluster, co-variate 

adjusted 

All 

MDRO 

27% 1299 33% 1732 0.77 (0.62-0.94) 

CIP-R 20% 738 24% 952 0.75 (0.58-0.97) 

MRSA 8% 254 11% 323 0.78 (0.64-0.96) 

CTZ-R 5% 185 8% 295 0.94 (0.61-1.44) 

VRE 4% 122 5% 162 1.20 (0.82-1.75) 



SECONDARY RESULTS:  

NEW MDRO ACQUISITION 

Incidence per 1000 

device-days 

HR* P 

Intervention Control 

New MRSA 

acquisitions 

(n=248, at-risk) 

6.2 7.9 0.78  

(0.65–0.95) 

.01 

New VRE 

acquisitions  

(n=258, at-risk) 

1.7 2.3 0.85  

(0.45–1.60) 

.61 

First new R-GNB 

acquisitions 

(n=211, at-risk) 

5.6 6.2 0.9  

(0.6-1.33) 

.59 



SECONDARY RESULTS: INFECTIONS 

Incidence per 1000 

device-days 

HR* P aHR** P 

Intervention Control 

All New 

CAUTI 

5.9 9.2 0.49  

(0.27–

0.90) 

0.02 0.69  

(0.49–0.99) 

0.045 

First 

new 

CAUTI 

5.2 10 0.62  

(0.43–

0.88) 

0.008 0.54  

(0.30–0.97) 

0.039 



PRACTICE EVALUATION 

 

– 472 in-room observation periods (30 mins. each) 

– 112 periods without any entry; 366 periods with 

658 opportunities 
 

• Gown use increased: 41% vs. 2%; P<0.001 

• In-room hand hygiene increased: 37% vs. 18%; 

P=0.03 

• Glove use, Not different: 74% vs. 78% 

 

 

 



KNOWLEDGE EVALUATION 

 

• HCW knowledge  

– ~ 200 in-services:10 topics over 3 years 

– Attendance: 211-375 /topic.  

– 5-10 questions/test/topic 

– Post-test scores: higher (90% vs. 79%; P<0.001) 

 

 

Koo E, et al. AJIC (submitted) 



DISCUSSION/LIMITATIONS 

• Few clusters, focused in one geographic area 

• Only residents with indwelling devices 

• Not evaluated: MRDO transmission to room-

mates, environment, referring hospitals 

• Clinical definition (reflects antimicrobial use) 

• Impact of individual components is unknown 

 



DISCUSSION/STRENGTHS 

• Bundle components designed to integrate 

individual practices into routine clinical care 

– Predominantly adaptive/organizational intervention  

– Pathogen-based to risk factor-based  

 

• Engaged NH healthcare professionals at all 

levels 

 



ADAPTIVE ATTRIBUTES OF A WELL RUN 

INFECTION PREVENTION PROGRAM 

• Leadership/ culture supportive of Infection 

Prevention 

•Infection Preventionist enthusiasm, 

commitment, training, time spent 

•Director of nursing engagement  

•ICP and DON relationship 

• High hand hygiene rates to begin with 

• High attendance at in-services 

 

 

 

Field observations from TIP study 



VA ACUTE CARE 

MRSA PREVENTION INITIATIVE 

• Oct 2007 – June 2010 

• 153 Veterans Affairs hospitals nationwide 

• 1.9 million admissions/discharges/transfers 

• 8.3 million patient-days 

Jain et al. NEJM 2011;364:1419-30. 



• Nasal swabs at admission, transfer to another unit, or discharge 

• Creation of a MRSA prevention coordinator at each facility 

Active Surveillance (Technical) 

• MRSA carriers or history past 12 months 

Contact Precautions (Technical) 

Hand Hygiene Promotion (Adaptive) 

• Positive deviance  

• Goal: infection prevention is responsibility of everyone 

Culture Change (Adaptive) 

VA ACUTE CARE MRSA BUNDLE 

Jain et al. NEJM 2011;364:1419-30. 



Jain R et al. N Engl J Med 2011;364:1419-1430. 

NATIONWIDE RATES OF HAI MRSA 
INFECTIONS AT VA ACUTE CARE FACILITIES 



CONTINUED MRSA REDUCTIONS IN VA 

ACUTE CARE HOSPITALS  

Evans et al. AJIC 2013;41:1093-5. 



DISCUSSION/LIMITATIONS 

• QI program: decrease due to the bundle, temporal 

trends, or other prevention efforts? 

– Protocols on decolonization, CLABSI and VAP 

prevention also implemented just prior to the 

initial study period 

 

• Mathematical modeling estimates only a small 

fraction of the MRSA rate declines could have been 

attributed to the screening, contact precautions, 

and hand hygiene (Gurieva et al, CID 2012) 

 



DISCUSSION/STRENGTHS 

• Economic benefits beyond initial hospital stay  

(e.g. readmission and post-discharge pharmacy costs)  

 

 

Nelson RE et al. ICHE 2015;36:534-42. 

• Serendipitous use of contact precautions for 

MDR GNB colonized patients  
Jones M et al. AJIC 2015;43:31-4 



• Nasal swabs at admission, transfer to another unit, or discharge 

• Creation of a MRSA prevention coordinator at each facility 

Active Surveillance (Technical) 

• MRSA carriers or history past 12 months 

Contact Precautions (Technical) 

Hand Hygiene Promotion (Adaptive) 

• Positive deviance  

• Goal: infection prevention is responsibility of everyone 

Culture Change (Adaptive) 

SIMILAR VA MRSA BUNDLE:  

22 SPINAL CORD UNITS  

Jain et al. NEJM 2011;364:1419-30. 



MRSA INFECTION & TRANSMISSION RATES 

IN VA SPINAL CORD UNITS 

Evans et al. AJIC 2013;41:422-6. 



ADAPTIVE LESSONS OF MRSA BUNDLE IN 

VA SPINAL CORD UNITS 

• Facilitators: 

• enhanced leadership support and provider education 

• focused guideline dissemination to reach SCI/D 

providers 

• strong perceived evidence of the guidelines 

• Barriers: 

• lack of awareness of the guidelines (36% of those 

surveyed) 

• challenges in cohorting/isolating MRSA-positive 

patients and following contact precautions 

Balbale et al. Implement Sci 2015;10:130 



MRSA BUNDLE IN VA CLCS  

(POST-ACUTE & LONG-TERM CARE) 

• Implemented Jan 2009 

• 133 CLCs 

• 12.9 million resident-days (Jan 09-Dec 12) 

• Bundle similar to Acute Care except for 

modified contact precautions used residents 

considered “low-risk” for MRSA transmission 

• private room or cohort; gown & gloves direct 

care; could leave room if practiced hand 

hygiene, clean clothes, wounds/body fluids 

contained  

 

 

 

Evans et al, Am J Infect Control 2014; 42(1):60-2 



QUARTERLY MRSA HAIS PER 1000 

RESIDENT-DAYS IN VA CLCS 

Evans et al, Am J Infect Control 2014; 42(1):60-2 



MULTICOMPONENT MULTISITE 

COLLABORATIVES ON DEVICE-RELATED 

INFECTIONS 



ON THE CUSP: STOP BSI  

ACUTE CARE BUNDLE 

Sawyer M et al. Crit Care Med 2010;38(Suppl):S292-298 



THE CUSP/CLABSI INTERVENTION 

TECHNICAL 

• Remove 
Unnecessary Lines 

 

• Wash Hands Prior 
to Procedure 

 

• Use Maximal 
Barrier Precautions 

 

• Clean Skin with 
Chlorhexidine  

 

• Avoid Femoral 
Lines 

ADAPTIVE 

• Educate staff on 
science of safety 

 

• Identify defects 
 

• Assign executive 
to adopt unit 
 

• Learn from one 
defect per quarter 
 

• Implement 
teamwork tools 

Sawyer M, et al. Crit Care Med. 2010 Aug;38(8 Suppl):S292-8. 



PROJECT SPREAD 

N = 986 hospitals, 1564 ICUs 

http://www.ahrq.gov/sites/default/files/publications/files/clabsifinal.pdf 



RESULTS: CLABSI RATES 

Baseline = 1.96 CLABSI/1000 catheter days 

Post-implementation = 1.15 CLABSI/1000 catheter days 

Adjusted IRR (95% CI) = 0.57 (0.50-0.65) 

n=1071 ICUs 
Berenholtz SM et al. ICHE 2014;35:56-62 



COST-EFFECTIVENESS OF  

CLABSI PROGRAM 

• Comparing program vs. non-program ICUs, 

the program reduces bloodstream infections 

and deaths at no additional cost 

• Sensitivity analysis demonstrates an 80% 

probability that the program reduces 

bloodstream infections and the infections’ 

economic costs to hospitals 

Herzer et al, BMJ Open 2014;4:e006065. 



LESSONS LEARNED FROM 

ON THE CUSP: STOP BSI 

• Need a ripe translational framework  

• Need a clear chain of accountability  

• Program should align the work of all stakeholders 

around a common standard measure 

• Flexibility to adapt to local culture 

• Need an equal focus on technical and adaptive work 

• Program should start with the goal and work 

backwards, pulling as many levers as possible 

• Data should facilitate learning rather than blaming 

http://healthaffairs.org/blog/2013/09/23/a-national-initiative-to-reduce-central-line-associated-

bloodstream-infections-a-model-for-reducing-preventable-harm/ 



ON THE CUSP: STOP CAUTI  

ACUTE CARE IMPLEMENTATION STRATEGY, 

2011-2015  

Fakih MG, Saint S et al. ICHE 2013; 34:1048-54. 



ON THE CUSP: STOP CAUTI  

ACUTE CARE IMPLEMENTATION BUNDLE 

Technical 

Appropriate Indications 

Proper Insertion 

Maintenance 

Timely Removal 

Socio-adaptive 

Engagement of leaders 
and healthcare workers 

“Comprehensive Unit-
based Safety Program” 

Team Membership 

Clinician Engagement 

Behavior Change 



AHRQ CAUTI LTC COLLABORATIVE: 

INFORMED BY… 

• Several key leaders and researchers  

• Systematic review of CAUTI reduction 

practices in LTC 

• TIP: patient-oriented study  

• AHRQ funded: CAUTI-Acute Care National 

Collaborative 

Mody L, Saint S et al. Clin Infect Dis 2015;61:86-94 



AHRQ Safety Program for Long-Term 

Care: HAIs/CAUTI 

 

Program Goals: 

• Reduce CAUTI  

• Enhance knowledge  

• Improve safety culture 

Mody L, Saint S et al. Clin Infect Dis 2015;61:86-94 



CAUTI-LTC: IMPLEMENTATION BUNDLE 
Te

c
h
n
ic

a
l 
 

Catheter removal 

Aseptic Insertion, 
enhanced barrier 
precautions 

Use regular 
assessments, 
feedback 

Training for 
Catheter Care, 
maintenance 

Incontinence Care 
Planning and 
Hydration Practices 

S
o
c
io

-a
d
a
p
ti

v
e
 

Team formation to 
plan and implement 
program 

Excellent 
communication skills 
learned 

Assess what’s 
working and plan to 
expand 

Meet monthly to 
learn together 

Sustain efforts and 
celebrate success 



Review: What is the C.A.U.T.I. Bundle? 





AHRQ SAFETY PROGRAM FOR  

LONG-TERM CARE: HAIS/CAUTI 

National Project Team: 



PROJECT SPREAD 

 



OPERATIONALIZING OUR INTERVENTION 

• Educational events 

• 4 Onboarding Webinars  

• 4 Training Module Webinars 

• Monthly Content Webinars 

• Monthly Coaching Calls 

• 3 Learning Sessions (in-person or web-based) 

• Site visits 

• Materials: Facility Implementation Guide and LTC Toolkit 

• Monthly Coaching support: Project implementation 

experts and faculty on web conferences 

• Data: Secure, online data collection and reporting of 

clinical and cultural outcome measures, user’s manual 



ACTIVITY & DATA COLLECTION SCHEDULE 

Mody L, et al. Clin Infect Dis 2015;61:86-94 



OUTCOME MEASURES 

 
 Facility collects the following outcome measures 

 Daily # residents 

 Daily # residents with an indwelling catheter 

 # residents with a CAUTI (per NHSN definition) 

 Monthly # of urine cultures ordered 

 Enters the data [at a minimum] monthly 

 Skills questionnaire 

 Facility culture assessment 

 Results coming soon!: Project period, 2013-2016 

Mody L, et al. Clin Infect Dis 2015;61:86-94 



CHALLENGES TO IMPLEMENTING BUNDLES 

• Prioritization, adding to workload and workflow 

• Lack of Champions 

• Tailoring a national collaborative to individual 

facilities 

• Variability in commitment from leadership 

• Poor communication 



APPROACHES TO ADAPTIVE CHALLENGES 

• Be unwavering in your goal and invite 

everyone to help you reach it 

• Recognize the real and perceived losses 

• Communicate the need for change 

• Identify “what’s in it for me” 

• Seek to understand rather than judge 

• Monitor the organizational pressure 

Pronovost, PJ. BMJ Qual Saf 2011;20:560-563 



BRINGING ABOUT A CHANGE:  

CHANAKYA WAY (370–283 BCE) 

• ‘Sham’: reasoning, ‘evidence-

based’ 

• ‘Dam’: reward, ‘carrot’, 

‘incentives’ 

• ‘Dand’: ‘stick’,  discipline, ‘F 

tags’ or ‘citations’ 

• ‘Bhed’: differentiating good from 

bad, comparing one to another, 

‘star ratings’ 



SUMMARY 

TECHNICAL ADAPTIVE 

 Easier 

 Promotes consistency 

 Use of components with strong 

clinical/reseach evidence of 

efficacy  

 

 Difficult 

 Engages established leaders 

 Opportunities for new leaders to emerge  

 Promotes new learning/new ways 

 Establishes accountability (who, when, 

where) 

 


