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Why surgical site infection prevention? 
It is estimated that hundreds of millions of patients are affected 
by health care-associated infections (HAI) worldwide, each 
year. At present, no country is free from the burden of 
disease caused by HAI. 

Allegranzi B et al.  
Lancet 2011;377:228-41  

Surgical site infections (SSI) are potential 
complications associated with any type of 
procedure and are among the most 
preventable HAI. 

SSI is the most frequent type of HAI in 
low- and middle-income countries 
(affecting on average 11% of patients 
who undergo a surgical procedure) and 
the second or third most frequent type 
of HAI in the United States and Europe. 



High global epidemiological burden 

Highly preventable infection 

No recent evidence-based guidelines  

Need for a global perspective 

Need for taking into account balance between 
benefits and harms, evidence quality level, cost 
and resource use implications, and patient values 
and preferences 

Main reasons for developing surgical site 
infection prevention guidelines 





Level of Evidence  
 

The WHO GRADE APPROACH 



 WHO guidelines are developed following a standard methodology described in the WHO Handbook 
for Guideline Development and in accordance with the WHO Guidelines Review Committee 

(GRC) 

 The process included: 

– Identification of primary critical topics/outcomes and the development of related PICO (Population, 
Intervention, Comparator, Outcomes) questions 

– Retrieval of evidence through systematic reviews of each topic 

 Systematic reviews were conducted between December 2013 and October 2015 in order to 
provide supporting evidence for the development of each recommendation  

– Assessment and synthesis of the evidence 

– Formulation of recommendations with leading experts from around the world – 29 recommendations on 

26 topics have been outlined, nine of which are “strong recommendations” 

– Writing of guidelines content and planning for dissemination and implementation 

Guideline development 



2014 





 WHO guidelines are developed following a standard methodology described in the WHO Handbook 
for Guideline Development and in accordance with the WHO Guidelines Review Committee (GRC) 

 The process included: 

– Identification of primary critical topics/outcomes and the development of related PICO 
(Population, Intervention, Comparator, Outcomes) questions 

– Retrieval of evidence through systematic reviews of each topic 

 Systematic reviews were conducted between December 2013 and October 2015 in order to 
provide supporting evidence for the development of each recommendation  

– Assessment and synthesis of the evidence 

– Formulation of recommendations with leading experts from around the world – 29 
recommendations on 26 topics have been outlined, nine of which are “strong 
recommendations” 

– Writing of guidelines content and planning for dissemination and implementation 

Guideline development 

GDG: Guidelines Development Group 



Decide by: 
GDG: Guidelines Development Group 





 WHO guidelines are developed following a standard methodology described in the WHO Handbook for 
Guideline Development and in accordance with the WHO Guidelines Review Committee (GRC) 

 The process included: 

– Identification of primary critical topics/outcomes and the development of related PICO 
(Population, Intervention, Comparator, Outcomes) questions 

– Retrieval of evidence through systematic reviews of each topic 

 Systematic reviews were conducted between December 2013 and October 2015 in order to 
provide supporting evidence for the development of each recommendation  

– Assessment and synthesis of the evidence 

– Formulation of recommendations with leading experts from around the world – 29 
recommendations on 26 topics have been outlined, nine of which are 
“strong recommendations” 

– Writing of guidelines content and planning for dissemination and implementation 

Guideline development 



4.2 Patients with known nasal carriage of S. aureus should receive perioperative 
intranasal applications of mupirocin 2% ointment with or without a combination of 
CHG body wash. (M)   [for cardiothracic & orthopaedic surgery*] 

4.5 MBP# alone (without the administration of oral antibiotics@) should NOT be used in 
adult patients undergoing elective colorectal surgery. (M)  

4.6 In patients undergoing any surgical procedure, hair should either NOT be removed 
or, if absolutely necessary, should only be removed with a clipper. Shaving is 
strongly discouraged at all times, whether preoperatively or in the operating room. (M) 

4.4 Surgical antibiotic prophylaxis (SAP) should be administered before the surgical 
incision, when indicated.  (L)       

  
 

 
 

 

WHO nine strong recommendations – 
preoperative measures (1) 

#MBP = mechanical bowl preparation    *conditional for other operations 

CHP 
Guideline 
Number 
4.6 

2.5 

2.1 

4.8 

@Impact – Neomycin + Erythromycin 



4.4 SAP should be administered within 120 min* before incision, 
while considering the half-life of the antibiotic. (M)  

4.9 Surgical hand preparation should be performed either by 
scrubbing with a suitable antimicrobial soap and water or using a 
suitable alcohol-based handrub before donning sterile gloves. (M) 

4.7 Alcohol-based antiseptic solutions based on CHG for surgical 
site skin preparation should be used in patients undergoing 
surgical procedures. (M - cf aqueos to L - cf PVP)  

WHO nine strong recommendations – 
preoperative measures (2) CHP 

Guideline 
Number 
4.8 

3.3 

2.4 

* CHP – within 30 min. 



4.12 Adult patients undergoing general anaesthesia with 
endotracheal intubation for surgical procedures should receive 
80% fraction of inspired oxygen intraoperatively and, if 
feasible, in the immediate postoperative period for 2–6 h. (M) 

4.24 Surgical antibiotic prophylaxis administration should not be 
prolonged after completion of the operation  (M) 

WHO nine strong recommendations –  
intra & postoperative measures  CHP 

Guideline 
Number 
1.6 

4.9 



First guideline 2009 

Key changes in the 
2017 second edition 



1. Key-changes recommendation 
Blood glucose control   

2009  
• 1.2 Screen patients for presence of 

hyperglycaemia and implement protocol to 
adequately control the serum blood glucose 
level (less than 11.1mmol/L = 200mg/dL) 
perioperatively and during the first 48 hours 
postoperatively (10-12). There is evidence 
for such measures to be applied in patients 
undergoing cardiothoracic operations, most 
notably coronary artery bypass graft 
(CABG). 

2017 
• 1.2 Screen patients for presence of 

hyperglycaemia and implement protocol to 
adequately control the serum blood glucose 
level (less than 11.1mmol/L = 200mg/dL) 
perioperatively and during the first 48 hours 
postoperatively for both diabetic and non-
diabetic patients undergoing cardiac and 
other major operations. 

 



Strong 
for CDC 
2017 



2. Key-changes recommendation  
       Maintaining normothermia 

2009 
Point 1.5  
• Maintain normothermia (core temperature 

of 36-38oC) perioperatively in colorectal 
surgery patients. The supportive measures 
include a combination of warmed blankets, 
warming devices, warmed intravenous 
fluids, increase ambient temperature in the 
operating room, and a consistent method 
and equipment for monitoring patients’ 
temperature. They may prove valuable for 
other surgical patients as well. 

2017 
Point 1.5 
• Maintain normothermia (above 36oC) 

perioperatively in colorectal surgery 
patients. The supportive measures include 
a combination of warmed blankets, 
warming devices, warmed intravenous 
fluids, increase ambient temperature in the 
operating room, and a consistent method 
and equipment for monitoring patients’ 
temperature. They may prove valuable for 
other surgical patients as well .  



Strong 
for CDC 
2017 



3. Key-changes recommendation 
Choice of skin disinfectant  

2009  
Point 2.3 
• Chlorhexidine is a more effective skin 

disinfectant (19,20) and repeated 
applications with this agent may be 
indicated for cardiac thoracic and 
orthopaedic surgical patients with 
known MRSA in hospitals and units 
where there is a high incidence of 
postoperative wound infections by 
MRSA or MRSE (27,62-63).  

2017 
Point 2.3 
• Add 2.4 
   “use alcohol-based antiseptic solutions 

containing CHG for surgical site skin 
preparation  in patients undergoing 
surgical procedures 



4.4 SAP should be administered within 120 min before incision, 
while considering the half-life of the antibiotic. (M)  

4.9 Surgical hand preparation should be performed either by 
scrubbing with a suitable antimicrobial soap and water or using a 
suitable alcohol-based handrub before donning sterile gloves. (M) 

4.7 Alcohol-based antiseptic solutions based on CHG for surgical 
site skin preparation should be used in patients undergoing 
surgical procedures. (M - cf aqueos to L - cf PVP)  

WHO nine strong recommendations – 
preoperative measures (2) CHP 

Guideline 
Number 
4.8 

3.3 

2.4 



4. Key-changes recommendation 
Surgical hand preparation  

2009  

Point 3.6  
• Alcohol-based surgical 

handrub product – follow 
manufacturer’s instructions 

2017 

Point 3.5 
• Alcohol-based surgical 

handrub product – follow 
manufacturer’s instructions 
 

• 3.5.5 – Proper sequence 
with an alcohol-based 
technique is included in 
Appendix 2 



Appendix 2: 



Page 101 



4.4 SAP should be administered within 120 min before incision, 
while considering the half-life of the antibiotic. (M)  

4.9 Surgical hand preparation should be performed either by 
scrubbing with a suitable antimicrobial soap and water or using a 
suitable alcohol-based handrub before donning sterile gloves. (M) 

4.7 Alcohol-based antiseptic solutions based on CHG for surgical 
site skin preparation should be used in patients undergoing 
surgical procedures. (M -cf aqueos to L -cf PVP)  

WHO nine strong recommendations – 
preoperative measures (2) CHP 

Guideline 
Number 
4.8 

3.3 

2.4 



5. Key-changes recommendation 
Prevent Staph aureus infection in carriers  

2009 
Point 4.6  
• Consider using perioperative intranasal 

Mupirocin and take shower wash or bath or 
bath as listed in item 2.2 in known carriers 
of Methicillin Resistant Staphylococcus 
aureus (MRSA) undergoing cardiothoracic 
and orthopaedic surgeries where morbidity 
and mortality due to surgical infections are 
significant. 

2017 
Point 4.6 
•  Use preoperative intranasal Mupirocin 2% 

and take shower wash or bath with 
Chlorhexidine gluconate 4% skin cleanser 
and shampoo in known carriers of 
Methicillin Resistant Staphylococcus 
aureus (MRSA) undergoing cardiothoracic 
and orthopaedic surgeries where morbidity 
and mortality due to surgical infections are 
significant. 



4.2 Patients with known nasal carriage of S. aureus should receive perioperative 
intranasal applications of mupirocin 2% ointment with or without a combination of 
CHG body wash. (M)   [for cardiothracic & orthopaedic surgery*] 

4.5 MBP# alone (without the administration of oral antibiotics) should NOT be used in 
adult patients undergoing elective colorectal surgery. (M) 

4.6 In patients undergoing any surgical procedure, hair should either NOT be removed 
or, if absolutely necessary, should only be removed with a clipper. Shaving is 
strongly discouraged at all times, whether preoperatively or in the operating room. (M) 

4.4 Surgical antibiotic prophylaxis (SAP) should be administered before the surgical 
incision, when indicated.  (L)       

  
 

 
 

 

WHO nine strong recommendations – 
preoperative measures (1) 

#MBP = mechanical bowl preparation    *conditional for other operations 

CHP 
Guideline 
Number 
4.6 

2.5 

2.1 

4.8 



6. Key-changes recommendation 
Ventilation system in OR  

Point 5.4  
• Filter for all incoming air 

through MERV 7 & MERV 14 
filters (or equivalent) at a 
minimum 

2009 2017 

Point 5.4  
• Filter all recirculated and fresh air 

through HEPA filters at 99.97% 
efficiency. There are documents 
suggesting that HEPA filters are 
not generally required in the 
setting of general operating 
theatres; however, further studies 
into this subject are required 



6. Ventilation system in OR 
GLOBAL GUIDELINES FOR THE PREVENTION OF SURGICAL SITE INFECTION 
2016 

No research question set and recommendations in this topic 

In many countries, the use of high efficiency particulate air filters (at least 99.97% efficient in 
removing particles ≥0.3 µm in diameter) in the operating room ventilation system is mandatory 
by law. Of note, the utmost importance must be 
paid to the maintenance of any kind of ventilation system and its 
components. 
 
The operating room ventilation system should be regularly checked and filters changed (the 
need for this is assessed by monitoring the pressure differential across the filters) according to 
local standard operating procedures, which should be based on the manufacturer’s instructions 
and international guidelines. 
 







7. Key-changes recommendation  

2009 
Point 5.7  
• Maintain relative humidity at 30-60% 

and temperature at 20-23°C  

2016 
Point 5.7 
• Maintain relative humidity at 20-60% 

and temperature at 20-24°C 

Guidelines for Design and Construction of Hospitals and Outpatients 
Facilities.  The Facility Guidelines Institute 2014 edition; American 
Society for Healthcare Engineering of AHA   [Previous edition 2006] 



7. Temperature and humidity 

GLOBAL GUIDELINES FOR THE PREVENTION OF SURGICAL SITE INFECTION 
2016 

No research question set and recommendations in this topic 



8. Key-changes recommendation 
Microbiological air sampling  

2009 



8. Key-changes recommendation 
Microbiological air sampling  

2017  
 

5.11.3 For conventional operation rooms. aerobic cultures on nonselective 
media should not exceed 10 bacterial and or fungal CFUs per cubic metre 
(m3) of air sampled. 

       Initiate an appropriate course of action e.g. re  cleaning of the 
environment and re testing if results are outside the limits. If repeat testing 
produces results above acceptable levels the HVAC systems should be 
reviewed by the appropriate personnel 



8. Microbiological air sampling 

GLOBAL GUIDELINES FOR THE PREVENTION OF SURGICAL SITE INFECTION 
2016 

No research question set and 
recommendations in this topic 



Other recommendations 

Guidelines 
(year issued) 

Recommendations 

DH. Government of 
Western Australia.  
Microbiological Air 
Sampling of Operating 
Rooms in WA Healthcare 
Facilities 
(2015) 

The acceptable level of colony forming units 
(CFUs) for the purpose of this operational 
directive is the same for all types of ORs 
Aerobic cultures on non-selective media should 
not exceed 10 bacterial and or fungal CFUs per 
cubic metre (m3) of air sampled. 
 



9. Key-changes recommendation 
Flash sterilization 

Underline sections in 2009 guideline 



Should never replace the lack of material or 
instruments. Comments from 

WHO guideline, pp53 



On page 5 of 
Second Edition 



Beautiful Hong Kong 
Thank you! 



WHO Infection Prevention and Control 
 Protecting patient and health worker lives across the 

world through excellence in infection prevention and 
control 

Thank you! 



Strong 
for CDC 
2017 

2.2 

1.5 

1.2 





Hong Kong is so crowded  
……….but why is everyone so happy? 



Greatest Shopping in the World……… 
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