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• Care “bundles” are simple sets of evidence-based practices that, 
when implemented collectively, improve the reliability of their 
delivery and improve patient outcomes.¹ 

• A number of specific bundles can be implemented at healthcare 
facilities to prevent HAI infection, reduce unnecessary antibiotic 
prescribing, and limit the development of antibiotic resistance.

1. Haraden C. Institute for Healthcare Improvement Website: What is a bundle? 
http://www.ihi.org/knowledge/Pages/ImprovementStories/WhatIsaBundle.aspx.

Care Bundles 

http://www.ihi.org/knowledge/Pages/ImprovementStories/WhatIsaB
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•    Reliable and consistent care systems.¹ 
• Simple 3-5 elements that are clear and concise.¹
•   Promote multi-disciplinary collaboration, consensus and

endorsement.¹´²
• Help to deliver the best possible care for patients 

undergoing  treatments with inherited risks.²

Why Care Bundles 

1. Resar R, Griffin FA, Haraden C, Nolan TW. Using Care Bundles to Improve Health Care Quality. IHI Innovation Series White Paper:  Institute for Healthcare 
Improvement; 2012
2. Resar R, Pronovost P, Haraden C, et al. Using A Bundle Approach to Improve Ventilator Care Processes and Reduce Ventilator-Associated Pneumonia. Jt
Comm J Qual Patient Saf. 2005; 31(5):243–8.



So, A Bundle

• Based on randomized controlled trials, level 1 evidence
• Focuses on how to deliver the best care- not what the care 

should be   
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• Anyone in any clinical setting with the agreement of the 
clinical team leaders 

• Infection Control Team should offer support with regard to 
implementation and advice on data collection, analysis and 
feedback 

Who Can Use Care Bundles

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiXitScz5PhAhWIx4UKHRf8CUUQjRx6BAgBEAU&url=http://surgeonshealthpolicy.blogspot.com/2010/11/how-should-i-bundle-surgical-care.html&psig=AOvVaw0ldnGLOBms-zK2p9RFTMa3&ust=1553270773733011


•Supplies or products 
should be 
appropriately 
procured prior to 
bundle roll-out

•All or nothing”

•95% bundle 
compliance ¹

•Accurate , 
consistent 

•Regular Feedback

• Elements of each 
bundle

• Actions required 

• How compliance 
is measured and 

• tracked 

• Your Bundle 

• Concise, simple, 
and prescriptive 

Selection of 
the “Bundle” 

Education and 
Training 

Resources
Measurement 
and Feedback

Implementation and Performance Measures

Resar R, Griffin FA, Haraden C, Nolan TW. Using Care Bundles to Improve Health Care Quality. IHI Innovation Series White Paper: Institute for Healthcare Improvement; 2012



In successful bundle implementation each element of the bundle must be 
implemented collectively with complete consistency to achieve the most 
favorable outcomes.¹
• Appropriately followed
• Entrenched in patient care culture 
• “Positive habit forming behavior” 
• Recorded and evaluated to assess compliance ² 
• Teamwork ³

All or None” Approach

1. Resar R, Griffin FA, Haraden C, Nolan TW. Using Care Bundles to Improve Health Care Quality. IHI Innovation Series White Paper: Institute for Healthcare 
Improvement; 2012
2. Richards GA, Brink AJ, Messina AP, et al. Stepwise Introduction of the 'Best Care Always' Central-Line-Associated Bloodstream Infection Prevention Bundle in a 
Network of South African hospitals. J Hosp Infect. 2017; 97(1):86–92. doi: 10.1016/j.jhin.2017.05.013.
3. Jain M, Miller L, Belt D, et al. Decline In ICU Adverse Events, Nosocomial Infections and Cost Through a Quality Improvement Initiative Focusing on Teamwork 
and Culture Change. Qual Saf Health Care. 2006; 15(4):235–9.
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Flowchart for designing new care bundles



• CVC Care Bundle 
• PVC Care Bundle
• Surgical Site Infection Bundle 
• Urinary Catheter Care Bundle 
• Clostridium difficile Care Bundle
• Ventilator Assisted Pneumonia Care Bundle
• Environmental cleaning Care Bundle 
• Infection control Care Bundle 
• ………………………………
• ………………………………. 

Types of Care Bundles



Bundles for the prevention of central line-associated bloodstream infections 
(CLABSI)

• CLABSIs are responsible for excess mortality and morbidity, 
prolonged hospital stays and increased costs¹ 

• CLABSI incidence is higher in low income countries¹ 
• Implementation of central line insertion and maintenance 

bundles reduces the incidence of CLABSI in ICUs and 
non- ICU settings²´³

1.Ista E, van der Hoven B, Kornelisse RF, et al. Effectiveness of Insertion and Maintenance Bundles to Prevent Central-Line-Associated Bloodstream Infections in 
Critically Ill Patients of All Ages: a Systematic Review and Meta-Analysis. Lancet Infect Dis. 2016; 16(6):724–34. doi: 10.1016/S1473-3099(15)00409-0.
2.Dumyati G, Concannon C, van Wijngaarden E, et al. Sustained  Reduction of Central Line-Associated Bloodstream Infections Outside the Intensive Care Unit with a 
Multimodal Intervention Focusing on Central Line Maintenance. Am J Infect Control. 2014; 42(7):723–30. doi: 10.1016/j.ajic.2014.03.353.
3.Klintworth G, Stafford J, O'Connor M, et al. Beyond the Intensive Care Unit Bundle: Implementation of a Successful Hospital-Wide Initiative to Reduce 
Central Line-Associated Bloodstream Infections. Am J Infect Control. 2014; 42(6):685–7. doi: 10.1016/j.ajic.2014.02.026.
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Insertion  Bundle 

• Hand Hygiene

• Maximal sterile barrier 
precautions (surgical 
mask, sterile gloves, cap, 
sterile gown)

• Full body sterile drape

• Skin cleaning with 
alcohol-based 
chlorhexidine (rather 
than iodine)

• Avoidance of the femoral 
vein for central venous 
access in adult patients; 
use of subclavian rather 
than jugular veins

Maintenance Bundle

Hand Hygiene

Daily review of line

Disinfect catheter hubs,    
ports, connectors, etc., 
before using the catheter

Ensure dressing is intact

Change dressings and 
disinfect site with 
alcohol-based 
chlorhexidine every 5-7 
days (change earlier if 
soiled)

• A multi-modal 
approach including 
hand hygiene, 
clinician and nurse 
education, and 
performance of 
surveillance and 
feedback of CLABSI 
rates





Lancet Infect Dis 2016;16:724-34







Bundle for the prevention of catheter-associated urinary tract infections (CAUTI)

• CAUTI is : A urinary tract infection (significant bacteriuria plus symptoms and/or 
signs attributable to the urinary tract with no other identifiable source) in a 
patient with current urinary tract catheterization or who has been catheterized 
in the past 48 hours 

• Most common HAI worldwide resulting in increased costs, hospital stays, and 
substantial morbidity ¹

• Avoidable with the implementation of bundles of care² 
• General  strategies to prevent CAUTI include : appropriate use, aseptic insertion 

and maintenance, early removal, and hand hygiene³

1.Hooton TM, Bradley SF, Cardenas DD, et al. Diagnosis, Prevention, and Treatment of Catheter-Associated Urinary Tract Infection in Adults: 2009 International Clinical 
Practice Guidelines from the Infectious Diseases Society of America. Clin Infect Dis. 2010; 50(5): 625-63.
2. Umscheid CA, Mitchell MD, Doshi JA, et al. Estimating the Proportion of Healthcare-Associated Infections that are Reasonably Preventable  and the Related Mortality 
and Costs. Infect Control Hosp Epidemiol. 2011; 32(2):101–14. doi: 10.1086/657912.
3.Lo E, Nicolle LE, Coffin SE, et al. Strategies to Prevent Catheter- Associated Urinary Tract Infections in Acute Care Hospitals: 2014 Update. Infect Control
Hosp Epidemiol. 2014; 35 Suppl 2:S32–47



Saint S, Greene MT, Krein SL, et al. A Program to Prevent Catheter- Associated Urinary Tract Infection in Acute Care. N Engl J Med. 2016;374(22):2111–9.

St
ep

 1
 

Avoiding the use of 
urinary catheters 
by considering 
alternative 
methods for urine 
collection.

- Methods include: 
condom catheters, 
intermittent 
catheterization, use of 
nappies.

St
ep

 2 Using an aseptic 
technique for 
insertion and 
proper 
maintenance 
after insertion.

- Following evidence-
based guidelines and 
implementing catheter 
insertion policies at the 
institution.

st
ep

 3 Daily assessment 
of the presence 
and need for 
catheters.

- Urinary retention

- Monitor urine output

in unstable patients.

- To assist perineal 

wound care.

Multimodal approach of hand hygiene, healthcare worker education, and feedback 
of catheter use and CAUTI rates

CAUTI Bundles 





Meta-analysis of rate ratios for catheter-associated urinary tract infection episodes per 1000 catheter days, 

for intervention versus control groups, stratified by type of intervention to prompt catheter removal.

Meddings J et al. BMJ Qual Saf 2014;23:277-289

Copyright © BMJ Publishing Group Ltd and the Health Foundation. All rights reserved.



Bundle for the prevention of ventilator associated pneumonia (VAP)

• VAP- New pneumonia occurring > 48 hours after endotracheal intubation 
• In 20% of patients receiving mechanical ventilation¹
• Associated with increased antibiotic use, length of hospitalization and 

healthcare costs¹  
• Mortality 20% to 50%, and attributable mortality is estimated at 13%² 
• Over half the cases of VAP may be preventable with evidence-based 

strategies, with an impact on mortality³

1.Safdar N, Dezfulian C, Collard HR, Saint S. Clinical and Economic Consequences of Ventilator-Associated Pneumonia: a Systematic Review. Crit Care Med. 
2005; 33(10):2184–93.
2. Melsen WG, Rovers MM, Groenwold RH, et al. Attributable Mortality of Ventilator-Associated Pneumonia: a Meta-Analysis of Individual Patient Data from 
Randomised Prevention Studies. Lancet Infect Dis. 2013; 13(8):665–71. doi: 10.1016/S1473-3099(13)70081-1.
3.Umscheid CA, Mitchell MD, Doshi JA, et al. Estimating the Proportion of Healthcare-Associated Infections that are Reasonably Preventable and 
the Related Mortality and Costs. Infect Control Hosp Epidemiol. 2011; 32(2):101–14. doi: 10.1086/657912.



VAP Care Bundles 

• Elevate the head of the bed to between 30 and 45 degrees
• Daily “sedation interruption” and daily assessment of readiness to extubate
• Prophylaxis for peptic ulcer disease
• Prophylaxis for deep venous thrombosis

• Daily oral care with chlorhexidine
• Utilization of endotracheal tubes with subglottic secretion drainage (only for 

patients ventilated for longer than 24 hours)
• Initiation of safe enteral nutrition within 24-48 hours of ICU admission

Hand hygiene and Gloves

Adequate disinfection and maintenance of equipment and devices 





Klompas M, Li L, Kleinman K, Szumita PM, Massaro AF. Associations Between Ventilator Bundle Components and Outcomes. JAMA Intern Med.
2016;176(9):1277–1283.

VAP Bundle 
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• Develop a sedation protocol 
• Develop a weaning protocol
• Create a pre-extubation worksheet to assess the risk of 

failed extubation
• Spread the use of ventilator bundle to other ICU’s in your 

hospital 

Move to New Areas



Bundle for the prevention of surgical site infection (SSI)

• SSIs: infections of the incision or organ or space that occur after 
surgery 

• SSIs complicate ~1.9% of surgical procedures in US¹ and 10% in 
African countries with a 9.7% case fatality rate² 

• Half of SSIs are preventable³

1.Berrios-Torres SI, Umscheid CA, Bratzler DW, et al. Centers for Disease Control and Prevention Guideline for the Prevention of Surgical Site Infection, 2017. JAMA Surg.
2017; 152(8):784–91. doi: 10.1001/jamasurg.2017.0904
2.Biccard BM, Madiba TE, Kluyts HL, et al. Perioperative Patient Outcomes in the African Surgical Outcomes Study: a 7-Day Prospective Observational Cohort Study. Lancet. 
2018; pii: S0140- 6736(18)30001-1
3.Mangram AJ, Horan TC, Pearson ML, et al. Guideline for Prevention of Surgical Site Infection, 1999. Centers for Disease Control and Prevention (CDC) 
Hospital Infection Control Practices Advisory Committee. Am J Infect Control. 1999; 27(2):97–132; quiz 133–4



SSI Care Bundle 
• Administration of parenteral antibiotic prophylaxis

- should be administered within 60 minutes prior to incision, including for Cesarean section25

- Re dosing is recommended for prolonged procedures , major blood loss or excessive burns 22

• Patients should be washed with soap or an antiseptic agent within a night prior to surgery

• Avoid hair removal: use electric clippers if necessary

• Use alcohol-based disinfectant for skin preparation in the operating room

• Maintain intraoperative glycemic control with target blood glucose levels < 200 mg/dL

• Maintain perioperative normothermia

• Administer increased fraction of inspired oxygen during surgery and after extubation in the 
immediate postoperative period in patients with normal pulmonary function

Hand hygiene, sterilization of surgical equipment, use of appropriate 
surgical attire, and staff education and feedback



Tanner J et al. Do surgical care bundles reduce the risk of surgical site infections in patients undergoing colorectal surgery? A 
systematic review and cohort meta-analysis of 8,515 patients. Surgery 2015; 158(1)



https://www.hps.scot.nhs.uk





Environmental cleaning Care Bundle 
The REACH Study 
• Multicenter, randomized trial 11 acute care hospitals in Australia

• Intervention periods varied from 20 weeks to 50 weeks 

• A multimodal intervention, focusing on optimizing product use, technique, 
staff training, auditing with feedback, and communication, for routine 
cleaning 

• The primary outcomes were incidences of health-care-associated 
Staphylococcus aureus bacteraemia, Clostridium difficile infection, and 
vancomycin-resistant enterococci infection 

• The secondary outcome was the thoroughness of cleaning of frequent 
touch points, assessed by a fluorescent marking gel 

Mitchell B. et al. An environmental cleaning bundle and health-care-associated infections in hospitals (REACH): a multicentre, randomised trial. The 
Lancet Infectious Diseases( 2019) 



Mitchell B. et. Lancet Infectious Diseases( 2019)



Environmental cleaning Care Bundle 
The REACH Study 
• Vancomycin-resistant enterococci infections reduced from 0·35 to 0·22 per 

10 000 occupied bed-days (relative risk 0·63, 95% CI 0·41–0·97, p=0·0340) 

• S aureus bacteremia (0·97 to 0·80 per 10 000 occupied bed-days; 0·82, 
0·60–1·12, p=0·2180) 

• C difficile infections (2·34 to 2·52 per 10 000 occupied bed-days; 1·07, 

0·88–1·30, p=0·4655) did not change significantly 

• The intervention increased the percentage of frequent touch points 
cleaned in bathrooms from 55% to 76% (odds ratio 2·07, 1·83–2·34, 
p<0·0001) and bedrooms from 64% to 86% (1·87, 1·68–2·09, p<0·0001) 

Mitchell B. et. Lancet Infectious Diseases( 2019)



The Most Effective Bundle Implementation 

• Robust leadership

• Stringent protocols

• Participation of all members of the available healthcare team

• Reliable measurement of compliance

• Feedback of results

• The enablement of nursing staff to stop practice if the required protocols 
are not appropriately followed by other team members

Richards GA, Brink AJ, Messina AP, et al. Stepwise Introduction of the 'Best Care Always' Central-Line-Associated Bloodstream Infection Prevention Bundle in a Network of South African hospitals. J Hosp Infect. 
2017; 97(1):86–92. doi: 10.1016/j.jhin.2017.05.013.

Ista E, van der Hoven B, Kornelisse RF, et al. Effectiveness of Insertion and Maintenance Bundles to Prevent Central-Line-Associated Bloodstream Infections in Critically Ill Patients of All Ages: a Systematic Review 
and Meta-Analysis. Lancet Infect Dis. 2016; 16(6):724–34. doi: 10.1016/S1473-3099(15)00409-0.









• Your setting !
• Not ‘silver bullet’ solutions for all infections 
• Targeted group of patients and  in a common hospital location
• Concise, simple, and prescriptive - (Institute for Healthcare Improvement)
• Not be static, but must adapt to changing evidence 
• Obtain approval, commitment and endorsement from leadership, clinicians, nursing staff, and HCW
• Be clear on the purpose and collective goal of the desired process and communicate this message
• Identify members of the healthcare team to test the implementation of the proposed bundle elements
• Create awareness and provide the team with the applicable guidelines, evidence, toolkits and supplies 
• Implement the interventions of each bundle element every time for every eligible patient
• Track compliance to the care bundle as an “all or nothing” measure and feedback results  
• Adjust the delivery system and address logistical concerns 
• Plan-Do-Study-Act (PDSA) 
• Identify bundle champion or leader

Take Home  Practice 



Thank You 


