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Introduction
Welcome to the “Prevention of surgical site infections” module. This advanced module is part of a broader infection prevention and control (IPC) training package targeting individuals and teams in IPC who work or intend to work as IPC focal points. It is designed to support implementation of the WHO global guidelines for the prevention of surgical site infection (SSI)[footnoteRef:1] at the national and health care facility levels, as part of a multifaceted approach to capacity-building.[footnoteRef:2] It introduces recommended best practices and a multimodal approach for successful implementation and improvement. [1:  Global guidelines for the prevention of surgical site infection. Geneva: World Health Organization; 2016 (http://www.who.int/infection-prevention/publications/ssi-prevention-guidelines/en/, accessed 10 June 2018).]  [2:  Surgical site infections tools and resources. In: World Health Organization [website]. Geneva: World Health Organization; 2018 (http://www.who.int/infection-prevention/tools/surgical/en/, accessed 10 June 2018).] 


Target audience
This training module is designed for individuals and teams who aim to acquire specific competencies in IPC and who work or intend to work as an IPC focal point at the national, subnational or health facility level. Trainees are expected to possess at least basic experience and competence in IPC. They could include IPC professionals, IPC hospital teams, facility administrators, hospital epidemiologists, microbiologists and other relevant health care professionals, among others. The package complements a basic training package intended for all front-line health care workers.

Objectives of the module
The module aims to equip the IPC focal point to:
· describe the interconnection between SSI prevention and overall IPC efforts and how preventing SSI should be a critical part of a strong and effective IPC programme;
· describe and explain the burden and epidemiological factors that influence SSI, understand the importance of reviewing existing and emerging data to aid SSI reduction within the local context;
· explain the content of the WHO SSI prevention recommendations and understand the evidence supporting them;
· describe adaptive and technical improvement approaches and the role of process and outcome indicators, which form part of an improvement project applied to SSI prevention;
· explain how evidence-based recommendations on SSI can be implemented effectively in the local context and in real life situations;
· describe and explain the WHO multimodal improvement strategy designed to implement SSI prevention recommendations.
Purpose and content of the student handbook
This module comprises a blend of PowerPoint presentations, videos and group work (including case studies and interactive question-and-answer sessions). The student handbook contains supplementary information to support learning, handouts that will be referred to during the training, reflective reading for homework and group work instructions. Together with the PowerPoint slides it will form a valuable resource for students.

The table below sets out the module’s sessions and lists the associated resources contained within the handbook. 
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	· Handout 1. Common abbreviations
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	· Group work 1. Acknowledging your current status with SSI prevention 
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Handout 1. Common abbreviations

FourEs – engage, educate, execute, evaluate 
ABHR – alcohol-based handrub
AMR – antimicrobial resistance
CDC – [United States] Centers for Disease Control and Prevention
CHG – chlorhexidine gluconate
CUSP – comprehensive unit-based safety programme
HAI – health care-associated infection
IPC – infection prevention and control
LMICs – low- and middle-income countries
MBP – mechanical bowel preparation
MRSA – methicillin-resistant Staphylococcus aureus
NNIS – national nosocomial infection surveillance
PPE – personal protective equipment
SAP – surgical antibiotic prophylaxis
SSI – surgical site infection
SUSP– surgical unit-based safety programme
VAP – ventilator-associated pneumonia
WHO – World Health Organization


Group work 1. Acknowledging the current status of your SSI prevention

Take a few minutes to talk to the person next to you – take it in turns to describe your top three challenges with SSI prevention.

Here are some examples to start the discussion.
I am unaware of the problem in my institution.
I can’t get the surgical team to listen my recommendations for better practices.
I don’t know how best to start a journey of SSI prevention improvement.

	Top three challenges:

	1.

	


	2.

	



	3.
	




Then take it in turns to tell each other one thing that is currently working really well in your infection prevention work – it can be anything, small or big – concerning a technical piece of work or building relationships.

	One thing working well in your infection prevention programme:

	







You will then be asked to share your thoughts and discussion points.



Handout 2. Visual representation of the core components of IPC programmes

The (illustration-based) infographic is available to download from: http://www.who.int/infection-prevention/publications/core-components/en/


Handout 3. Health care-associated infection (HAI) infographic

The (illustration-based) infographic is available to download from: http://www.who.int/infection-prevention/publications/core-components/en/
9

Handout 4. WHO guidelines on core components of IPC programmes at the national and acute health care facility level

The two-page summary is available to download from: http://www.who.int/gpsc/ipc-components/en/

11

Handout 5. Centers for Disease Control and Prevention (CDC) SSI classifications
The figure below is a cross-section of an abdominal wall depicting the CDC classifications of SSI. 

The image is available to download from: Mangram AJ, Horan TC, Pearson ML, Silver LC, Jarvis WR. 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):97–134.
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Handout 6. CDC SSI definitions
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Source: Protocol for surgical site infection surveillance with a focus on settings with limited resources. Geneva: World Health Organization; 2018 (http://www.who.int/infection-prevention/tools/surgical/evaluation_feedback/en/, accessed 20 June 2018).

17

Handout 7. Stop infections after surgery infographic

The (illustration-based) infographic is available to download from: http://www.who.int/infection-prevention/publications/ssi-guidelines/en/

18

Handout 8. How an SSI can occur
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Handout 9. WHO global guidelines for the prevention of SSI

The two-page summary is available to download from: http://www.who.int/infection-prevention/publications/ssi-guidelines/en/


21

Handout 10. Recommendations for safe surgical care posters

The (illustration-based) infographic is available to download from: http://www.who.int/infection-prevention/tools/surgical/reminders-advocacy/en/




24

Handout 11. Key facts on decolonization of nasal carriers of Staphylococcus aureus

The two-page summary is available to download from: http://www.who.int/infection-prevention/tools/surgical/training_education/en/ 

30

Handout 12. Key facts on patient bathing and hair removal

The two-page summary is available to download from: http://www.who.int/infection-prevention/tools/surgical/training_education/en/ 

33

Handout 13. Key facts on surgical site skin preparation

The two-page summary is available to download from: http://www.who.int/infection-prevention/tools/surgical/training_education/en/ 
36

Group work 2. Resource considerations

Take a few moments to discuss with the two people next to you the resource implications of the SSI recommendations in your setting and make some notes. The slide gives some examples for you to talk about, but think of others too. 

Also, consider how you might identify areas of cost off-setting where a specific SSI recommendation implementation needs resource attention.

	SSI recommendation
	Resource consideration
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Handout 14. WHO poster on hand hygiene and postoperative wound management

The poster is available to download from: http://www.who.int/infection-prevention/tools/surgical/training_education/en/
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Group work 3. Hand hygiene workflow 

The WHO poster on hand hygiene and postoperative wound management (handout 11) gives examples of critical times for hand hygiene.

After completing this module, in your own setting, plan as an exercise with colleagues to list, step by step, every single action involved in the flow of care when dealing with a surgical wound. Use the following sheet to do this. 

Once you have completed the steps (not yet thinking about hand hygiene), consider the application of the five moments for hand hygiene and where these are required in the context of how the workflow occurs locally. For example, an item for the removal of a dressing might be forgotten (such as gloves, a dressing or sterile pot for sample collection) or a nurse might be called to do something else while removing a dressing – everyone has to understand when hand hygiene is necessary in their busy working days to keep the patient and the surgical wound safe. 

Add to the end of each line the relevant moment for hand hygiene. Although not based on a surgical patient, an example is given here for you to further understand how to write this exercise (see next page).

Refer to the WHO hand hygiene technical reference manual to be sure that the five moments for hand hygiene are applied accurately: http://www.who.int/infection-prevention/tools/hand-hygiene/training_education/en/ 

For further information and recommendations, refer to the 2009 WHO guidelines on hand hygiene in health care (http://www.who.int/gpsc/5may/tools/9789241597906/en/), and see the video on surgical hand preparation technique at: https://www.youtube.com/watch?v=h16JPBcOIGs


42


[image: ]Source: Hand hygiene in outpatient and home-based care and long-term care facilities: a guide to the application of the WHO multimodal hand hygiene improvement strategy and the “My five moments for hand hygiene” approach. Geneva: World Health Organization; 2012 (http://www.who.int/infection-prevention/publications/hh-outpatient-care/en/, accessed 20 June 2018).
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Workflow template: hand hygiene
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Group work 4. Using SSI guidelines in your setting

Take a few moments with the 2–3 people sitting next to you to think about the following questions and prepare to feed your answers back to the group. There are no right or wrong answers.

Do you have SSI prevention guidelines in your institution? If not, can you explain why not?





Have you taken time to read the WHO global guidelines for the prevention of SSI? 





If you have your own guidelines, have you compared them to the WHO recommendations? 





If you do not have your own guidelines, have you considered how you would present the WHO recommendations in your institution to initiate their implementation?





Have you identified from the WHO recommendations which one is the most challenging to implement in your setting?
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[bookmark: _Hlk516396773]Handout 15. WHO multimodal improvement strategy 

The infographic is available to download from: http://www.who.int/infection-prevention/publications/core-components/en/

46

Group work 5. Case study

Instructions

Work in groups of 5–7 people – a facilitator will join each group. 
Each group will be allocated one of the five elements of the WHO multimodal improvement strategy (see handout 12).
Take 20 minutes to read the paper, focusing most on the methods and the results and the appendix, which focuses on the table of activities undertaken in the hospitals. Be ready to use this information to discuss what activities implemented in the study reflect the element of the multimodal strategy you have been assigned – take 15 minutes to discuss.
You will then have 5 minutes to discuss your conclusions in plenary.
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Group work 6. Understand your current situation

Take a few moments to think about and discuss the following questions in small groups (3–4 people seated together).

1. What are the major factors determining SSI in your surgical services/facilities?







Do you know how to start your improvement journey, specifically in relation to SSI process measures (rather than surveillance)? 







What tools are available to you in order that you can make improvements? 







Do you have a tried and tested approach to improvement within your facility, reflecting the existing culture?
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Handout 16. SSI surveillance perioperative data collection form

The form is available to download from: http://www.who.int/infection-prevention/tools/surgical/evaluation_feedback/en/


59

Handout 17. SSI surveillance postoperative data collection form

The form is available to download from: http://www.who.int/infection-prevention/tools/surgical/evaluation_feedback/en/ 


62

Handout 18. Modified WHO formulations for surgical hand preparation

Formulation I
Final concentrations: ethanol 80% wt/wt, glycerol 0.725% vol/vol, hydrogen peroxide 0.125% vol/vol. 
Ingredients:
1. ethanol (absolute), 800 g
2. H2O2 (3%), 4.17 ml
3. glycerol (98%), 7.25 ml (or 7.25 x 1.26 = 9.135 g)
4. top up to 1000 g with distilled or boiled water


Formulation II
Final concentrations: isopropanol 75% wt/wt, glycerol 0.725% vol/vol, hydrogen peroxide 0.125% vol/vol.
Ingredients:
1. isopropanol (absolute), 750 g
2. H2O2 (3%), 4.17 ml
3. glycerol (98%), 7.25 ml (or 7.25 x 1.26 = 9.135 g)
4. top up to 1000 g with distilled 
water
















Sources: 
· Suchomel M KM, Kundi M, Pittet D, Rotter ML. Modified World Health Organization hand rub formulations comply with European efficacy requirements for preoperative surgical hand preparations. Infect Control Hosp Epidemiol. 2013; 34(3):245–250.
· Allegranzi B, Aiken AM, Zeynep Kubilay N, Nthumba P, Barasa J, Okumu G et al. A multimodal infection control and patient safety intervention to reduce surgical site infections in Africa: a multicentre, before–after, cohort study. Lancet Infect Dis. 2018; 18(5):507–515.
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Handout 19. Summary of success factors

Here is a list of factors from a range of settings that made success in SSI improvement achievable (slide 121).

[image: ]
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Group work 7. Preparing a multimodal strategy for SSI

Instructions

Work in groups of 6–8 for this exercise, using the blank tables below.

First, use surgical hand preparation as your example of a needed improvement. The scenario is: it has been noticed that not all surgeons undertake the recommended surgical hand preparation, and postoperative infections are occurring in patients.

Try to list under each component of the multimodal strategy in the table the requirements to ensure that all surgeons follow this recommendation.

Next, take another SSI recommendation that you think needs to be improved and do the same exercise.

Remember that earlier in this module we talked about the resources that might be needed when thinking about, for example, system change as part of a multimodal strategy to prevent SSI.

Key questions for each group 

Does the facility need to procure, produce, identify, allocate or prepare anything for the improvement to take place and for the system change to be sustainable in order to help staff to prevent SSI? Where should resources be deployed within the facility, including when improvement is slower than expected?
Does the facility have staff competent in delivering targeted training and the right materials to deliver the training? Which staff need to be trained and how can the facility ensure staff can attend training sessions? It is also important to ask whether any system change has been made or is needed so that the training delivered is realistic to the setting – for example, if training takes place on use of a negative pressure device, the device needs to be available for use.
Does the facility have staff competent in undertaking monitoring and feedback and the right resources to conduct monitoring? Which staff need to be trained to ensure effective monitoring and feedback? Are there forums in which feedback can be delivered, and is the organization prepared to receive feedback and act on it?
Does the facility know which recommendations need communications to support reliable implementation, as well as which staff would benefit from reminders and where best to position these for impact? Are the right expertise and resources available to develop impactful communications? 

67


	System change
	Training and education 
	Monitoring and feedback
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	Reminders and communications
	Institutional safety climate – culture change
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Handout 20. Hand hygiene and the surgical journey infographic

The infographic is available to download from: http://www.who.int/infection-prevention/tools/surgical/reminders-advocacy/en/
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Handout 21. WHO surgical handrubbing poster

The poster is available to download from: http://www.who.int/infection-prevention/campaigns/clean-hands/EN_PSP_GPSC1_5May_2016/en/
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Handout 22. WHO hand hygiene observation form

http://www.who.int/infection-prevention/tools/hand-hygiene/evaluation_feedback/en/
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• Source of pathogens:
o endogenous flora on the patient’s skin, mucous membranes and 



hollow viscera
o exogenous organisms (air in the operating room, surgical 



equipment, implants, gloves/hands, medications administered 
during operative procedure) – including various pathogens 



• Routes of entry:
o hands, equipment, intravenous, air, ways of controlling the whole 



surgical patient environment/experience (skin preparation, 
including hair removal, intraoperative temperature)



• We can protect surgical patients from endogenous and 
exogenous organisms.



Source: Global guidelines for the prevention of surgical site infection. Geneva: World Health Organization; 2016 
(http://www.who.int/infection-prevention/publications/ssi-prevention-guidelines/en/).



Summary: how an SSI can occur
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• Use of multimodal strategies (this does not mean checklists and 
bundles)



• Having a step-wise action plan



• Mapping recommendations according to the surgical patient journey



• Empowering teams and involving front-line staff



• Engaging leadership 



• Letting teams take the lead on adaptation



• Catalysing collective and individual ownership



• Using data to create awareness



• Awarding teams and work demonstrating a safety culture spirit



Summary of success factors
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