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Notice to users 

These guidelines are a rapid means of transferring the results of biomedical research 

to daily clinical practice. The recommendations they contain have been honed through 

a process of systematically reviewing the literature and expert opinion; they can be 

used as a tool for physicians and health administrators to improve the quality of care 

and rationalise the use of resources. When clinical decisions regarding individual 

patients have to be made, there is a need for recommendations that are based on the 

soundest scientific evidence, while the clinical experience of the physician and all 

other relevant circumstances must also be taken into account. Guidelines are a 

synthesis of the highest quality information and can also be used in medical training 

and refresher courses. While guidelines comply with standards of quality based on the 

latest scientific evidence, the skill and experience of the individual clinician will 

decide how strictly they should be followed in each case. 
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Presentation 

Five years after publication of the guideline “Perioperative Antibiotic Prophylaxis in 

Adults” by the National Guideline Programme (PNLG) as it was then called, this 

updated re-edition has been developed. It includes graded recommendations intended 

to provide healthcare practitioners with a set of evidence-based criteria supplemented 

with clinical experience as a guide to when and how it is appropriate to administer 

antibiotic prophylaxis in adult surgery. The guideline is part of the National System of 

Guidelines (SNLG) programme, fruit of an agreement between the Department for 

Health Planning, the Ministry for Health and the Italian Health Institute. The aim of 

this agreement is to produce high-quality publications to promote correct practice 

throughout the National Health System. The updated guideline responds to a need to 

assess recently published material regarding perioperative antibiotic prophylaxis in 

order to verify whether the recommendations proposed in the first edition should be 

amended in the light of more recent evidence. In response to criticisms of the earlier 

guideline, the working group decided to extend the recommendations to the first 100 

surgical Diagnosis-Related Groups (DRG), analysing newly available evidence and, 

when there was no evidence base, to formulate recommendations based on the 

consensus opinion of the panel. Finally, issues relating to the choice, dosage and 

procedures for the administration of antibiotics have been addressed in greater detail. 

To this end the present edition includes models that operating units may use as a 

framework within which to adapt their own guidelines to local settings. The 

conditions prevailing in individual operating units are in effect a major reason for 

issuing a new edition of the guideline. The working group has aimed to create a tool 

that can be used extensively and that will expand knowledge and stimulate debate on 

an issue – perioperative infections and how best to prevent them – that remains highly 

topical. 



In  this  regard,  the  website  of  the  SNLG (www.snlg-iss-it)  provides  an interactive 

version of the “Proposals for Local Implementation” (Annex 1), on which users of the 

guideline are invited to log their comments. It is hoped that numerous suggestions 

from all quarters may form the basis for the next edition. 

http://www.snlg-iss-it/


Foreword to this edition 

At the end of July 2008, when updating of the Italian guideline was virtually 

completed, the Scottish Intercollegiate Guidelines Network (SIGN) published a new 

guideline for antibiotic prophylaxis in surgery (www.sing.ac.uk). The earlier version 

of the SIGN guideline had been used as a model for the first edition of the Italian 

guideline. In light of the difficulties that had emerged in Italy with local 

implementation of the guideline, it was decided that the updated version would not 

include substantial changes to the structure of the first edition but would aim instead 

to render it more user-friendly. The bibliography has therefore been updated without 

changing the research strategy used in the first edition of the SIGN guideline; further 

elaoration of bibliographic searches was instead performed on an ad hoc basis. The 

new SIGN guideline contains several changes to its original structure; 

recommendations have been extended to cover new topics such as paediatric surgery 

and certain diagnostic procedures. The odds ratios (OR) have been recalculated, as has 

the number of patients needed to treat (NNT) on the basis of the expected risk of 

surgical site infection (SSI), which refers to epidemiological conditions in Britain. As 

no such figures are available for Italy, the panel decided not to change the method of 

calculating these parameters. The result is a more noticeable difference between the 

structure of the two guidelines, which are currently virtually superimposable only 

when addressing the same question. This is readily understood when it is considered 

that the SIGN guideline has been widely distributed and local implementation 

strategies have been applied; for this reason the authors of the new edition aimed to 

elaborate on and supplement the earlier edition. The Italian guideline, in contrast, has 

not been adequately implemented and the panel therefore decided that the re-edition 

should focus on providing more tools for local implementation. 

http://www.sing.ac.uk/


Presentation of the first edition 

This volume has been prepared as part of the National Guidelines Programme (PNLG) 

by a multidisciplinary group of experts representing scientific societies and 

coordinated by the National Health Institute and the Centre for the Assessment of 

Healthcare Efficiency (CeVEAS) in Modena. The guideline aims to provide 

healthcare professionals with evidence-based criteria supplemented by clinical 

experience to define when and how it is appropriate to administer antibiotic 

prophylaxis in adult surgery. The proposal to draw up a national guideline arose from 

the observation that the frequency of perioperative infections in Italy, as deduced from 

studies conducted or published over the last ten years, is far from neglìgible and that 

the use of antibiotics as perioperative prophylaxis, both in Italy and abroad, varies 

considerably from one healthcare provider to another, with a risk of inequalities in 

treatment and unnecessary exposure to the risk of hospital infections that may defeat 

the purpose of surgery and worsen the patient’s condition. The indiscriminate use of 

antibiotics can lead on the one hand to the rapid onset of bacterial resistance, with 

serious risks of an outbreak of infections that are difficult to deal with and the 

exposure of surgical patients to possible adverse effects, and on the other hand to an 

indiscriminate increase in spending on drugs. The aim of the PNLG is thus to reduce 

this inequality in care. This document presents a number of novel features: 

•the broad composition of the working group; 
•a procedure based on facts supported and interpreted in the light of clinical 
experience; 
•the cooperation of several bodies and institutions within the PNLG; 
•the dissemination of the guideline by means of readily understood material for 
healthcare professionals; 
•ample and representative peer review, aimed at improving quality. 



I hope that the users of this guideline will find it really helpful in the fight against 

perioperative infections and in improving the healthcare offered to the public. 
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GLOSSARY AND ABBREVIATIONS 

Colonisation: presence of micro-organisms on skin or mucosa but no invasion of 
tissues or local, regional or systemic clinical signs. Infection: presence in an organ or 
tissue of replicating micro-organisms, marked by clinical signs or immunological 
response. Defined as sub-clinical or non-apparent when no symptoms are present SSI: 
Surgical Site Infection SSI Prevention: body of non-pharmacological measures aimed 
at preventing germ-patient contact SSI Antibiotic Prophylaxis: pharmacological 
measures aimed at preventing germ-patient contact becoming an infection Protocols: 
binding codes of conduct used during trials or to establish diagnostic or treatment 
procedures, to be followed strictly. SSI Antibiotic Therapy: pharmacological 
measures adopted to resolve an infection that has become manifest. ASA: American 
Society of Anesthesiologists (see Table 4,  p for ASA score). CDC: Centers for 
Disease Control and Prevention CIO: Comitato Infezioni Ospedaliere (Hospital 
Infections Committee). CTL: Commissioni Terapeutiche Locali (Local Treatment 
Committees). DIP: Deep Incisional Primary SSI DIS: Deep Incisional Secondary SSI 
DRG: Diagnosis Related Group EBM: Evidence-based Medicine HTA: Health 
Technology Assessment IDSA: Infectious Disease Society of America MIC: 
Minimum Inhibitory Concentration (of antibiotic) MRSA: Meticillin-Resistant 
Staphylococcus Aureus NNT: Number Needed to Treat OR: Odds Ratio 



RCT: Randomised Clinical (controlled??)Trial 
SIGN: Scottish Intercollegiate Guidelines Network 
SIP: Superficial Incisional Primary SSI SIS: 
Superficial Incisional Secondary SSI 
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Summary: Summary of the principal 

recommendations 

This guideline is an update of the earlier guideline published in 2003 by the PNLG 

(now SNLG); as well as updating the evidence base, the working group decided to 

make the guideline more user-friendly for operating units by adding annexes 

containing more detailed information regarding the choice of antibiotic for 

prophylaxis, dosage and administration procedures. As in all guidelines issued by the 

SNLG, the strength of recommendations is expressed alphabetically. The new 

guideline addresses the following questions: 
1What are the risk factors for surgical site infections and how do they affect the 
choice of antibiotic prophylaxis? (see p..) 
2What are the benefits and risks of perioperative antibiotic prophylaxis? (see p. ..) 
3In which operations has antibiotic prophylaxis been proved to reduce the risk of 
surgical site infections? 
4Which type of antibiotic is recommended for perioperative prophylaxis? How 

and when should it be administered? The issue of local implementation is also 

addressed. Together with recommendations regarding antibiotic prophylaxis, this 

guideline describes the general principles of prevention, which are the arbitrary basis 

for containing complications due to postoperative infections. Antibiotic prophylaxis 

goes hand in hand with and integrates these measures but does not replace them. 

General principles of prevention Preoperative measures 

1. Proper preparation of the 
patient 
2. Proper preparation of the surgical team 

3. Management of colonised or infected health personnel so as to minimise the risk 
of transmission 



Intraoperative measures 

1. Proper ventilation systems in the operating 
theatre 
2. Proper cleaning and disinfection of the 
premises 
3. Environmental microbiological sampling only during specific 
epidemiological investigations (not routine) 

4. Proper sterilisation of surgical instruments 

5. Use of surgical gowns and drapes that minimise the risk of 
transmission 
6. Asepsis and surgical 
technique 

7. Proper wound medication These measures are 

described in detail in Table 2, pp 

List of principle recommendations Question 1: What are the risk factors for 

surgical site infections and how do they affect the choice of antibiotic prophylaxis? 

Surgical site infections are affected by a number of factors. Those that correlate 

independently are: class of operation, insertion of prosthetic device, duration of 

preoperative hospitalisation, duration of surgery, comorbidities. The duration of the 

operation and comorbidities impact heavily on the risk of infection and are used, 

together with the class of operation, to define the risk index. Question 2: What are the 

benefits and risks of perioperative antibiotic prophylaxis? The final decision regarding 

the benefits and risks of antibiotic prophylaxis for each patient depends on: 

•the risk of surgical site infection, taking account of both operation-and patient-
specific risks; 
•the potential seriousness of a possible surgical site infection; 
•the efficacy of prophylaxis for that particular operation; 
•the consequences of prophylaxis for that particular patient (e.g. increased risk 



of colitis or Clostridium difficile-associated diarrhoea. Question 3: In which types of 

surgery has antibiotic prophylaxis been proved to reduce the risk of surgical site 

infections? 

The following list shows operations for which clinical studies show that antibiotic 

prophylaxis is effective. The panel has also expressed its opinion (in grey) concerning 

the expedience of prophylaxis in a number of frequently performed operations for 

which no clinical studies are available. 

Chest and thoracic surgery 

Antibiotic prophylaxis is recommended for: I/A Cardiac pacemaker/defibrillator 

insertion Open-heart surgery, including aorto-coronary bypass and prosthetic 

valve implant II/A Pulmonary resection 

Ear, nose and throat surgery 

Antibiotic prophylaxis is recommended for: I/A Head and neck surgery 

(clean-contaminated and contaminated) Antibiotic prophylaxis is not 

recommended for: I/C Adenotonsillectomy I/D Ear surgery (clean and 

clean-contaminated) including myringoplasty II/D Nose or sinus and 

parasinus surgery (septoplasty/rhinoseptoplasty. VI/D Head and neck 

surgery (clean) 

General surgery 

Antibiotic prophylaxis is strongly recommended for: I/A Colorectal surgery. 

Antibiotic prophylaxis is recommended for the following, but local antibiotic policy 

managers must take local infection rates into account (see p. and Table 6, p. , 

operations marked with an asterisk): I/A Breast cancer surgery 

Reductive mammoplasty II/A 

Endoscopic gastrostomy 
Stomach and duodenal surgery 



VI/B Clean-contaminated procedures not explicitly mentioned elsewhere. 

Oesophageal surgery 

Small intestine surgery Antibiotic 

prophylaxis is recommended for: I/A 

Appendicectomy #Open biliary surgery 

Resective hepatic surgery 

Pancreatic surgery 

Additive mastoplasty (breast enlargement) 

Antibiotic prophylaxis is not recommended for: I/D Inguinal hernia 

repair, with or without prosthetic device Laparoscopic inguinal hernia 

repair, with or without prosthetic device # Diagnostic laparoscopy 

and/or lysis of adhesions 

Biopsy of superficial lymphatic structure with excision 

Antibiotic Prophylaxis is not recommended for the following, but exceptions may be 

identified on a local basis (see p.  and Table 6, p. , operations with two asterisks): I/D 

Laparoscopic cholecystectomy 

Neurosurgery 

Antibiotic prophylaxis is recommended for: 

I/A Craniotomy 

Cerebrospinal fluid shunt 

Obstetrics and gynaecology 

Antibiotic prophylaxis is recommended for the following, but local antibiotic policy 

managers must take local infection rates into account (see p. and Table 6, operations 

marked with an asterisk): I/A Induced abortion II/A Abdominal hysterectomy 



     Vaginal hysterectomy Antibiotic prophylaxis is 

recommended for: I/A Ceasarean section Antibiotic 

prophylaxis is not recommended for: #Bilateral 

salpingo-oopherectomy Monolateral salpingo-

oopherectomy Removal or local demolition of ovarian 

lesion or tissue 

Orthopaedic surgery 

Antibiotic prophylaxis is strongly recommended for: I/A Hip 

prosthesis implant§ III/A Knee prosthesis implant § =  regardless 

of whether antibiotic-impregnated cement is used Antibiotic 

prophylaxis is recommended for: I/A Closed fracture fixation

  Insertion of prosthetic device when no direct evidence is available

  Hip fracture repair II/A Rachis surgery Antibiotic prophylaxis is not recommended 

for: V/D Orthopaedic surgery without prosthesis (elective); removal/suture/incision 

of muscular lesion, tendons and fascia of the hands; other removal or local demolition 

of wounds or cutaneous or subcutaneous tissue; other repair, section or plasty 

operations on muscles, tendons and fascia; arthroscopic meniscectomy; arthroscopic 

sinoviectomy. 

Urology 
Antibiotic prophylaxis is recommended for: 
I/A Transurethral resection of the prostate 
II/A Transrectal prostate biopsy 



# Radical prostatectomy Radical cystectomy Operations on the renal parenchyma 
(nephrectomy and nephrostomy) Nephrectomy Removal of hydroceles (of the tunica 
vaginalis) Antibiotic prophylaxis is recommended for the following, but local 
antibiotic policy managers should bear local infection rates in mind (see p. .. and 
Table 6, p. , operations marked with an asterisk): I/A Shock-wave lithotripsy 
Antibiotic prophylaxis is not recommended for VI/D Transurethral resection of 
bladder tumour 

Vascular surgery 

Antibiotic prophylaxis is recommended for: II/A 

Lower limb amputation  Abdominal or lower limb 

arterial vascular surgery Antibiotic prophylaxis is 

not recommended for: VI/D 

Thromboendoarterectomy  Endoarterectomy 

#Ligature/stripping of varicose veins  Other 

surgical vessel occlusion 

Question 4  Which type of antibiotic is recommended for perioperative prophylaxis? 

How and when should it be administered? VI/B The spectrum of the chosen 

antibiotic must ensure cover against likely contaminants. #Each local surgery unit 

should monitor the bacterial species causing post-operative infections and their 

susceptibility to the antibiotics used in prophylaxis. This means 



that material from each SSI must be sent to the mircobiology laboratory for culture 

and an antibiogram. IV/B Patients with a history of anaphylaxis, urticaria or 

exanthema (rash) occurring immediately after penicillin therapy are at increased risk 

of hypersensitivity and should not receive prophylaxis with a beta-lactam antibiotic. # 

Where operational antibiotic prophylaxis guidelines recommend beta-lactam 

antibiotics as first choice, an alternative for patients with an allergy to penicillin or 

cephalosporins should also be recommended. # Third-and fourth-generation 

cephalosporins, mono-bactams, carbapenems and piperacillin/tazobactam are not 

recommended for use in prophylaxis. They should preferably be kept for therapeutic 

use against multiresistant pathogens. The antibiotics used for prophylaxis should be of 

proven efficacy for that purpose and should be used therapeutically only to treat 

infections caused by less resistant pathogens. # Most available studies have failed to 

demonstrate the superiority of glycopeptides in preventing staphylococcus infections. 

Excessive use of these drugs risks neutralising their efficacy in the treatment of 

nosocomial staphylococcus and enterococcus infections. The use of glycopeptides as 

prophylaxis should be limited exclusively to specific situations and in any case only to 

major operations that include the insertion of prosthetic devices (cardiac, orthopaedic 

and vascular surgery, neurosurgery) and only where MRSA colonisation or infection is 

present or a high rate of MRSA-associated SSI has been confirmed by local clinical 

and microbiological SSI surveillance. The decision to use glycopeptides should be 

taken in accordance with local antibiotic policy strategies1. # The single dose of 

antibiotic given as prophylaxis is generally equivalent to a medium-high dose of 

antibiotic given as therapy. # Antibiotic prophylaxis should be administered 

intravenously. II/A In most cases antibiotic prophylaxis should be initiated 

immediately prior to anaesthesia and in any case not more than 30-60 minutes before 

the skin is incised. 



I/A Antibiotic prophylaxis should be limited to the perioperative period and should be 

administered immediately before the start of surgery. There is no evidence that 

prolonged prophylaxis is more effective; in most cases a single dose of antibiotic 

(administered 30-60 minutes before the skin is incised) is sufficient. There is no 

justification for continuing prophylaxis beyond the first 24 postoperative  hours. # For 

longer operations most guidelines suggest the administration of an intraoperative dose 

when the operation has been in progress for double the half-life of the drug 

administered, although no definitive data are available. IV/B The administration of an 

additional intraoperative dose of antibiotic (to be given after fluid replacement) is 

indicated for adults if blood loss during surgery exceeds 1,500 ml or if blood dilution 

has exceeded 15 ml/kg. # Prolongation of prophylaxis to the first 24 postoperative 

hours may be justified in specific clinical situations when the risk index for 

postoperative infections is high. Any decision to prolong prophylaxis beyond the time 

indicated in the local guideline should be justified in the case records. 

Local implementation of the guideline 

# The implementation strategies most widely supported by evidence of efficacy are: 

agreement on the protocol regarding prophylaxis between surgeons, anaesthetists and 

all operating theatre personnel; attention to organisational problems; the specific 

assignment of responsibility for application of the protocol; the availability of 

personalised kits from the pharmacy. VI/A Auditing the appropriateness of 

perioperative antibiotic prophylaxis is facilitated if the minimum data set is registered 

in the case records and treatment chart. 



Introduction 

Background 
Infection of the site of incision or of soft tissues is a common but potentially 
avoidable complication of any surgical procedure. Some bacterial contamination of 
the surgical site, either from the patient’s own bacterial flora or from bacterial flora in 
the environment, is inevitable. An ad hoc search to update the data from 
epidemiological studies of SSI carried out in Italy from 2003 to the present (Table 1, 
p. ) revealed 3 new studies. That of Prospero et al2, conducted in the general surgery 
unit of Ancona hospital in 2004, found an average rate of SSI of 10,6% (between 0% 
and 22.2%, depending on the type of operation); many of these infections occurred 
after discharge from the hospital. Interestingly, for some operations the frequency of 
infection was greater during hospitalisation while for others it was greater after 
discharge. A study by Petrosillo et al3 conducted in 2002 found, in the course of one 
month’s surveillance, an average rate of SSI of 5.2% (between 0% and 15.9%, 
depending on the type of operation), with 38.6% of SSI occurring after discharge 
(within 30 days). The study by Valentini et al4 carried out between 1999 and 2000 at the Istituto Nazionale “Carlo 
Besta” involved patients undergoing neurosurgery and found an average rate of SSI of 0.7% (between 0% and 2.1%, depending on the type of 
operation). Overall, these studies found average rates of SSI that varied between 4.9% and 13.6% for general surgery and between 1.2% and 1.5% for 
orthopaedic surgery. The variability of average rates is confirmed by studies conducted in the UK5. The present guideline uses the expression “surgical 
site infection” (SSI) unless the evidence of efficacy refers specifically to infections of the surgical wound. In procedures that include the insertion of 
implants or prosthetic devices the term surgical site infection comprises infections of the surgical wound and/or the implant. The term surgical site 
infection also includes localised infection in body cavities (e.g. subphrenic abscess), bones, joints, meninges and other tissues involved in surgery. The 
prophylactic administration of antibiotics is intended to prevent bacteria that have come into 



contact with the surgical field during the contaminating phase of the operation6-8 becoming established at the site of surgery and/or adhering to the 
prosthetic device implanted. The prophylactic use of antibiotics in surgical units accounts for approximately 40-50% of antibiotics prescribed in 

hospitals9. The indiscriminate use of these drugs has been shown to increase the prevalence of antibiotic-resistant bacteria10 and to pre-
dispose patients to infections such as Clostridium difficileassociated colitis11 

Aims and recipients of antibiotic prophylaxis 

Antibiotic prophylaxis for surgical patients should aim to: 

•reduce the incidence of surgical site infections by using antibiotics in accordance 
with evidence of their efficacy; 
•use antibiotics in accordance with evidence of their efficacy; 
• minimise the effects of antibiotics on the patient’s bacterial flora; 
• minimise adverse effects; 



• cause minimal changes to the patient’s host defences. It is important to emphasise 

that antibiotic prophylaxis is an adjunct to a good surgical technique but does not 

replace it and that prevention is one of the key elements of an effective policy for the 

control of hospital-acquired infections. Antibiotic prophylaxis is a component of this 

policy but does not replace it. Table 2 shows the principal preventive measures that 

should be adopted during surgery to minimise surgical wound infections. Those listed 

are taken from the guidelines of the US Centers for Disease Control and Prevention 

(CDC)1; only those for which there is a strong evidence base (graded IA and IB in the 

CDC’s grading system) are included and the solution of specific questions should be 

sought in the CDC’s guideline. The original recommendations have been changed in 

light of the results of a recent systematic review17 of types of soap used for 

preoperative showering or bathing. 

Table 2. Principal measures for the prevention of surgical wound infections as 

indicated in the guideline of the Centers for Disease Control and Prevention1 (chosen 

from those graded as strongly recommended*) PREOPERATIVE MEASURES 

1. Preparation of the patient 

•identify and treat all infections prior to elective surgery and postpone the 
operation until the infection has been resolved 
•do not remove hair   unless the hair around the incision site will interfere 
with the operation 
•if hair must be removed, remove immediately prior to the operation, using 
electric clippers 
•control serum blood glucose   levels in diabetic patients and avoid 
preoperative hyperglycaemia 
•encourage smoking cessation, or at least abstinence in the 30 days prior to 
surgery 
•administer blood products   where indicated; their use does not increase the 
risk of SSI 
•instruct the patient to shower or bathe with an antiseptic agent at least the 
night prior to surgery** 
•wash and cleanse the incision area thoroughly   to remove gross 
contamination before disinfecting the skin 
•use an appropriate antiseptic agent for skin preparation 

2. Preparation of the surgery team members 
•keep nails short and avoid artificial nails 
•perform surgical scrub with antiseptic for 2-5 minutes and wash hands and 
forearms to the elbows 
•after scrubbing, keep hands up and away from the body so that the water runs 
from the fingers towards the elbows, dry with a sterile towel and don sterile 
gown and gloves 



3. Management of colonised or infected surgical personnel 
•instruct and encourage operating theatre personnel who have signs of 
transmissible infections to report them promptly 
•develop specific protocols to exclude from or readmit to the operating theatre 
personnel with transmissible infections 
•as a precaution  , exclude from duty personnel with draining skin lesions and 
obtain appropriate cultures of the lesion 
•do not exclude from duty   personnel colonised with Staphylococcus aureus or 
group A streptococcus unless an epidemiological link has been established with 
infections in patients. 

INTRAOPERATIVE  MEASURES 

1.Ventilation systems 
• maintain operating theatre air at positive pressure in relation to adjacent areas 
• ensure at least 15 air changes per hour, with three of fresh air 
•use appropriate filters to filter all air, both recirculating and fresh 
•ensure that air is introduced through the ceiling and exits via the floor 
•do not use UV rays   to prevent SSI in the operating theatre 
•keep operating theatre doors closed 

2. Cleaning and disinfection of the environment 
•if the floor, surfaces or equipment are visibly contaminated with blood or other 
biological fluids, clean with local committee-approved disinfectant before the next 
operation 
•do not adopt special cleaning procedures or close the theatre after contaminated or 
dirty operations 
•do not use tacky mats   outside the operating theatre 



3. Environmental microbiological sampling 

• do  not  perform  routine  sampling;  samples  of  environmental  operating 

theatre air and surfaces should be obtained only as part of specific epidemiological 

investigations 

4.Sterilisation of surgical instruments 

•sterilise all surgical instruments as indicated in approved protocols 
•perform flash sterilisation of instruments only for items that will be used again 
immediately 

5. Surgical gowns and drapes • on entering the operating theatre don a mask that 

properly covers mouth and nose, and a cap or hood to cover hair and beard 

•the use of shoe covers does not affect the incidence of SSI 
•wear sterile gloves; put them on after donning a sterile gown 
•use gowns and drapes that are impermeable to liquids 
•change surgical attire that is visibly dirty or contaminated with blood or other 
material 

6. Asepsis and surgical technique 
•comply with aseptic principles when placing vascular catheters, spinal or epidural 
anaesthesia catheters, or when administering drugs intravenously 
•handle tissue with care  , ensure proper haemostasis, remove devitalised tissues and 
foreign bodies from the surgical site 
•delay closure of the wound or leave the incision open to heal by second intention   
when the surgical site is heavily contaminated 
•where drainage is necessary, use a closed suction drain placed through a separate 
incision remote from the surgical incision and remove the drain as soon as 
possible. 

7   Medicating the wound 

•use sterile medication to protect surgical wounds for 24-48 hours 
•wash hands   before and after medicating or touching the surgical site. 



*measures strongly recommended and supported by well-designed clinical or 

epidemiological trials or supported by some clinical or epidemiologicl trials and by 

strong theoretic rationale. ** A recent Cochrane review17 showed that there is no clear 

evidence that showering or bathing with chlorhexidine is more effective at reducing 

SSI than simple detergent. 

Recommendations 

# Preventive measures are decisive for containing SSI; most studies to assess the 

efficacy of different perioperative antibiotic prophylaxis procedures are conducted in 

compliance with these rules # Failure to take preventive measures may neutralise the 

efficacy of antibiotic prophylaxis. 

Need for the current guideline 

The proposal to develop a national guideline on perioperative antibiotic prophylaxis 

sprang from the observation, based on studies conducted in Italy, that behaviour in this 

field varies considerably12-16 . Numerous studies published elsewhere18-20 have confirmed 

this variability. A survey of over 6,000 surgical operations performed in the Emilia 

Romagna region in 2000-2001, for example, showed significant variations in the use 

of surgical chemoprophylaxis and in the duration of antibiotic administration in 

different regional healthcare centres16 . A national survey conducted in 2001 by the 

National Health Institute found that on average only 37% of public hospitals in Italy 

had written protocols for perioperative chemoprophylaxis: this percentage varied 

between 20% in hospitals with fewer than 150 beds and 62% in those with more than 

1,000 beds21 . It was therefore thought that the development of an evidence-based 

guideline could help to reduce this variability and encourage the process of 

accrediting surgical operating units. 



Once the need for a national guideline on surgical chemoprophylaxis was 

acknowledged, a multidisciplinary working group was formed in 2002-2003 as part of 

the National Guidelines Programme and charged with developing it. The group’s first 

goal was to identify existing guidelines on the same subject, for which purpose the 

data banks and sites of international agencies (see p. were 

reviewed
1, 22-28

. The guidelines thus identified were methodically evaluated and a comparative 

analysis of the recommendations was made in accordance with the principles 

described and discussed in the methodological manual of the National Guidelines 

Programme29 . Of the different published guidelines, that published in 2000 by the 

Scottish Intercollegiate Guidelines Network (SIGN)28,30, was chosen as being the most 

suitable, for a number of reasons: 

•it was published recently; 
•it was developed by a multidisciplinary working group; 
•it grades recommendations according to the level of available scientific evidence, 
in contrast to most earlier guidelines; 
•by including the Number Needed to Treat (NNT) for each class of surgical 
operation, it allows local users to make informed choices when developing 
protocols; 
•it offers suggestions for implementing the guidelines and indicators for 



auditing their application. It was therefore decided to adopt the SIGN guideline as the 
basis for the Italian guideline and to update it in the light of scientific evidence 
produced after its publication; this was done following the same methodology used in 
the SIGN guideline (see p. ). It was also decided to adapt the sections dealing with 
organisational suggestions and the application of indicators to conditions in Italy. The 
exclusion criteria applied here regarding the issues addressed are the same as those 
adopted in the Scottish guideline. Recommendations for eye surgery are not 

included (this issue has been marked as needing further analysis and, possibly, an ad 
hoc guideline). The system used by SIGN to evaluate the evidence base and to grade 
recommendations has been changed and the system adopted in the SNLG 
methodological manual29 is used instead (www.snlg-iss.it). An assessment of the economic impact of the  
recommendations would have called for far-reaching changes to the relevant section of the SIGN guideline in order to take Italian  
conditions into account and the data could not easily have been generalised or applied to different circumstances. 

New features of the updated guideline 

The first objective in updating the guideline 5 years after its publication was to bring 

it up to date with the most recent evidence, while recognising that the consolidation of 

know-how limits the impact of novelties. The second objective was to address in 

greater detail the aspects more closely connected with its implementation. To this end 

it was decided to make the guideline more user-friendly for individual operating units 

by adding a series of annexes with more detailed information regarding the choice of 

antibiotic for prophylactic use, dosage and administration procedures. Examples of 

local implementation have been included for the main types of surgery (described in 

Table 6, p  ); these comprise: 

•a list of operations for which antibiotic prophylaxis has been proved effective, 
supplemented by a series of operations for which evidence of efficacy is not available, 
but which account for a significant percentage of surgical procedures (grey areas); 
•a grouping of operations in relation to the risk of SSI and the type of contamination; 
•

• a strategy for antibiotic prophylaxis for each group of operations; local working 

groups may choose between one or more antibiotics chosen from those that have been 

proved effective in preventing SSI in a particular operation and that are recommended 

in the main guidelines. Wherever possible, active ingredients not 



specifically indicated for surgical prophylaxis are excluded; when this is not 

practicable (lack of an alternative or there is ample evidence of efficacy) the 

absence of this specific indication is recorded; 
• the initial dosage for each 
antibiotic; 
• one or more alternatives for each group of operations, for patients allergic to 
betalactams; 
•with regard to intraoperative administration, in cases of prolonged operations (grey 
area in which evidence of efficacy is not clear) the antibiotic may be chosen at local 
level, taking into account the prophylactic antibiotic  used and its lifespan; 
•the possibility to define the duration of prophylaxis at local level, in line with the 
general recommendations of the guideline: in this regard the local working group 
may identify patient-specific increased-risk factors (ASA code >3, length of surgical 
procedure exceeding the 75th percentile) or operations for which a single perioperative 
dose is considered insufficient. 



In consideration of the fundamental changes introduced by the American Heart 

Association in the new guideline on prophylaxis for bacterial endocarditis during 

diagnostic or surgical procedures, it was decided to dedicate a special section (annex 

2, p. ) to this issue. This section also briefly addresses the appropriateness of antibiotic 

prophylaxis in patients with prosthetic implants or devices in areas other than the 

heart. 

Issues addressed in the guideline 

Both the 2003 guideline and this update deal only with the intravenous 
administration of antibiotics: other routes of administration (e.g. oral or 
topical) are not addressed. This is because most evidence of effectiveness 
relates to intravenous administration. This guideline aims to reduce the 
incidence of SSI and to identify operations for which there is an evidence 
base for the effectiveness of prophylaxis; it does not claim to provide an 
exhaustive guide for every type of surgery, but to indicate, where 

possible, the evidence base for the most frequent procedures and to provide 
a basis for clinical audits. Table 6 (pp. ) lists the most frequent procedures 
(taken from the list of the first 100 surgical DRGs) for which either no 
clinical studies of the efficacy of prophylaxis are available or those that do 
exist were not conducted correctly. Where a consensus was reached, the 
panel proposes alternative procedures for prophylaxis in these procedures 
(Annex 1, p. ) based on the clinical experience of its members and taking 
into account the risk of infection and most likely type of contamination. 
Local working groups may evaluate these proposals when developing 
protocols that reflect specific local conditions. The final decision in each 
case is the sole responsibility of the surgeon and his clinical judgement. 
The decision to administer prophylaxis to patients undergoing procedures 
for which the guideline does not recommend it can be justified if the 
surgeon deems the individual patient to be at a particularly high risk of SSI. 
In this case the criteria adopted in evaluating the risk should be recorded in 
the patient’s case records (see p. ). 

The present guideline addresses the following questions: 



1. What are the risk factors for surgical site infections and how do they affect the 
choice of antibiotic prophylaxis? ( see p..) 

2. What are the benefits and risks of perioperative antibiotic prophylaxis? (see 

p. ) 

3. In which operations has antibiotic prophylaxis been proved to reduce the 
risk of surgical site infections? (see p. ) 

4. Which type of antibiotic is recommended for perioperative prophylaxis? 
How and when should it be administered? (see p. ..) 



The guideline then addresses the problems linked to local implementation, bearing in 

mind the key factors that must be borne in mind in order to promote the proper 

implementation of the recommendations and to audit their application (see p. ) Most 

of the recommendations in this guideline apply to elective surgery, but some 

emergency procedures are also included (see p. ). The guideline does not cover the 

following: 
•prevention of urinary tract infections, respiratory tract infections or other 
infections not consequent on surgical procedures, with the exception of urinary 
tract infections following transurethral prostate resection; 
•use of local antiseptics or antibiotics for the prevention of wound infections after 
elective surgery; 
•

• antibiotic treatment for patients undergoing contaminated or dirty 
emergency surgery; 

• oral administration of antibiotics for bowel preparation or selective 
decontamination of the gut; 
•prevention of infective complications associated with diagnostic procedures or 
therapy for heart surgery; 
•transplant surgery; 
•eye surgery 



The guideline does not systematically address the issue of choosing an antibiotic. 

There exists a multitude of clinical studies comparing the prophylactic efficacy of 

various antibiotics, the results of which often differ or even contradict one another. It 

is thus difficult to claim that one antibiotic is superior to another for this use. As an 

example, a systematic review of the literature on antibiotic prophylaxis in colorectal 

surgery examined 147 studies and found that the various regimens for this single 

procedure were essentially equivalent: there is thus no evidence to support the choice 

of any particular antibiotic31 . 

The working group considered that the choice of antibiotic can more appropriately be 

made at local level, and merely lists antibiotics for which there is an evidence base 

and which are recommended in the principal international guidelines. Where possible, 

active principles not specifically indicated for surgical prophylaxis have been omitted. 

Recommendation 

Local antibiotic policy managers have the experience and the information needed to 

recommend specific courses of drugs on the basis not only of local epidemiological 

conditions, pharmacokinetic characteristics and cost of drugs, but also of an 

assessment of the evidence base where available and, alternatively, of the suggestions 

of the national panel. 

Methods 

This update was developed by a multidisciplinary panel of experts, including general 

surgeons, cardiovascular, orthopaedic and ENT surgeons, neurosurgeons, 

anaesthetists, infectious disease experts, microbiologists and methodologists 

specialising in guidelines. At its first meeting the panel indicated the criteria to be 

followed in preparing this update: 

•to update the literature search (following the strategy used by SIGN) to identify 
studies published between 2003 and 2007; 
•to supplement Table 6 of the earlier document with the most frequent surgical 
DRGs excluded from the previous guideline for lack of an evidence base; 
•to update Table 6 of the earlier document with data on the average frequency of 
SSI taken from the updated literature or, where necessary, following an ad hoc 
search strategy; 
•to propose an appropriate model for implementation. 



It was agreed not to make substantial alterations to the central structure of the earlier 

document, but to amend the chapter headings to the following questions: 
1. What are the risk factors for surgical site infections (SSI) and how do they affect 
the choice of antibiotic prophylaxis? 

2. What are the benefits and risks of perioperative antibiotic prophylaxis? 

3. In which operations has antibiotic prophylaxis been proved to reduce the 
risk of SSI 

4. Which type of antibiotic is recommended for perioperative prophylaxis? 
How 

and when should it be administered? The section covering local implementation and 

audit of the application of the guideline has also been updated. At its second meeting 

the panel examined the studies identified in the literature and criteria for their 

inclusion or exclusion were agreed. Further consultations regarding the drawing up of 

the guideline were conducted by e-mail or telephone. 

Literature review 

The data banks consulted to update the literature were: 
•Medline (PubMed) 
•Embase (Embase.com) 



• The Cochrane Library The filter used in the search was the same as that used by the 

Scottish Intercollegiate Guidelines Network (SIGN) and already used in the earlier 

document: («Antibiotic Prophylaxis»[Mesh] or «Anti-Bacterial 

Agents/therapeutic use» [Mesh] or antibiotic prophylaxis) and («Perioperative 

Care» [Mesh] or perioperative). Specifically, the search focused on guidelines, 

systematic reviews and meta-analyses published between 2002 and 2007. Randomised 

Controlled Trials (RCTs) were searched through Central, the Cochrane Library’s 

register of trials, and the possible 

omission of more recent studies was covered by consulting PubMed and Embase, 

limiting the search to the last 2 years. Guidelines were identified by consulting 

guideline databases, government agencies and scientific associations. An ad hoc 

search was carried out to update Table 1 regarding data on the distribution of 

epidemiological  studies of SSI in Italy, using the following search strategy: #1 

infected wound* #2 deep wound* #3 postoperative infection* #3 “Wound-Infection” 

[Mesh] #4 «Surgical Wound Infection»[Mesh] #5 «Postoperative 

Complications»[Mesh] #6 #1 OR # 2 OR #3 OR #4 OR #5 #7 prophylaxis or 

prophylactic #8 «Anti-Infective Agents»[Mesh] #9 antibiotic prophyl* 

#10»Antibiotic Prophylaxis»[Mesh] #11 antimicrobial prophyl* #12 «Anti-Bacterial 

Agents/therapeutic use»[Mesh] #13 #7 OR #8 OR #9 OR #10 OR #11 OR #12 #14 

«Perioperative Care»[Mesh] #15 perioperative #16 #14 OR #15 #17 Italy [ti/ab] #18 

Italy [Mesh] #19 Italy [ad] #20 #17 OR #18 OR #19 #21 #6 AND #13 AND #16 

AND #20 

Selection criteria and tools for methodological assessment 



Thirty-four guidelines were identified, 7 were selected and just 2 included as being 

relevant to the issues covered in this guideline: 
•Mariette C, Alves A, Benoist S, Bretagnol F, Mabrut JY, Slim K. Soins 
périopératoires en chirurgie digestive. Recommandations de la Société française de 
chirurgie digestive (SFCD1); 
•Bratzler DW, Houck PM. Antimicrobial prophylaxis for surgery: an advisory 
statement from the National Surgical Infection Prevention Project Clin.Infect.Dis 
(2004). 



Regarding studies, the research strategy yielded 58 meta-analyses, systematic reviews 

and reports and 131 RCTs. A selection was then made of those considered more 

relevant and the complete texts were requested. Analysis of these texts led to a further 

selection of 36 systematic reviews or RCTs from which data were extracted. The 

methodological appraisement and extraction of data in each review or RCT were 

performed with the support of the methodological checklist of the National Institute 

for Health and Clinical Excellence (NICE). 

Level of evidence and grades of recommendations 

The summary tables for each type of study were compiled on the basis of 
the evidence described in the studies examined. The tables used by NICE 
were used, with appropriate adaptations. Levels of evidence and grades of 
recommendations were assigned following the grading method described in 
the SNLG29 methodological manual, which envisages 6 levels of evidence 
(I-VI) and 5 grades of recommendation (A-E). Levels of evidence were 
assigned on the basis of a study’s design and methodological assessment; 
recommendations were graded in consideration of both the strength of the 
evidence base and the clinical value of the actual recommendations. These 
elements were discussed and agreed by the panel. In the current hierarchy 
of evidence, expert opinion is not rated very highly, but as something to 
which recourse is made when experimental evidence is lacking or in 

particular circumstances. Nonetheless, when experiments are not 
practicable, the development of recommendations based on best clinical 
practice may be very useful. When this type of principle is used in the 
present guideline it is marked with the symbol # 

External Review 

The final document agreed by the panel and scientific associations was submitted to 

external experts, who were explicitly requested to evaluate its legibility and clarity, as 

well as the clinical relevance and applicabiltiy of the recommendations. The group of 

reviewers comprised an epidemiologist, an anaesthetist and an infectious diseases 

specialist.. 

Next update, distribution, implementation and evaluation 

The guideline will next be updated before the end of 2011. Five thousand copies of the 

guideline will be printed and distributed to hospitals and regional health centres 

throughout Italy. Local implementation may take account of epidemiological 

conditions and general antibiotic policies of local health units; using the examples of 

local implementation attached to the present guideline (of which an interactive version 

is available on www.snlg-iss.it), operational protocols can be defined in detail for each 

type of operation or group of operations, and the type of antibiotic chosen, the dosage, 

administration procedures and duration of prophylaxis can be indicated. 

Perioperative antibiotic prophylaxis in adults Question 1: What are the risk 

factors for surgical site infections (SSI) and how do they affect the choice of 

antibiotic prophylaxis? Factors that correlate independently are: 

• class of operation; 
• insertion of prosthetic devices; 

http://www.snlg-iss.it/


• duration of preoperative hospitalisation; 

• duration of surgery; 

• comorbidities. 

Class of operation 

Operations can be divided into 4 classes (see Table 3) according to the level of 

bacterial contamination and consequent incidence of postoperative infection32 . In 

elective surgery antibiotic prophylaxis is recommended for clean (only if 

postoperative complications are life-threatening for the patient) and clean-

contaminated surgical procedures. In the case of contaminated operations the decision 

to administer prophylaxis rather than treatment should be considered separately for 

each type of operation or situation on the basis of available evidence33. In cases of dirty 

operations immediate treatment is recommended. With regard to emergency surgery, 

the recommendations indicated in this guideline refer only to clean procedures (e.g. 

repair of abdominal aortic aneurysm or open fixation of closed fracture) and to 

caesarean section which, when performed during labour and/or after rupture of the 

membranes, is considered clean-contaminated. 

Table 3 Classification of operations according to bacterial contamination Class or 

operation Definition Clean: operations in which no inflammation is encountered, the 

respiratory, 

alimentary and genitourinary tracts are not entered, and there is no 

break in aseptic operating theatre technique
 Clean/ operations in which the respiratory, alimentary or genitourinary 
Contaminated tracts are entered but there is no significant spillage Contaminated: 
operations in which acute inflammation (without pus) is 



encountered or there is visible contamination of the wound, such as 
gross spillage from a hollow viscus during the operation or 
compound/open injuries operated within four hours 

Dirty: operations in the presence of pus or where there is a previously 

perforated hollow viscus, or compound/open injuries more than four hours old. 

Emergency contaminated or dirty operations call for antibiotic therapy rather 

than prophylaxis and are thus beyond the scope of this guideline. 

Insertion of prosthetic devices 

The insertion of a prosthetic device increases the risk of wound infection and SSI 

because it reduces the host’s defences34. Where a prosthetic device is present even a 

low bacteria count is sufficient to cause infection. Antibiotic prophylaxis is normally 

recommended for surgery involving the insertion of prosthetic devices 

Length of preoperative hospital stay 

In the first 48 hours of his or her stay in hospital the patient’s skin is gradually 

colonised by nosocomial bacterial strains25, particularly if he or she is receiving 

antibiotics as therapy. These strains are often antibiotic-resistant and may cause 

contamination during the operation, encouraging the onset of multi-resistant germ-

associated SSI and increasing the length of postoperative hospital stay35 . For this 

reason it is important to limit the preoperative stay; where this is not possible or when 

subsequent operations are performed during the same stay, this must be taken into 

account when choosing an antibiotic for prophylaxis23 . 

Duration of surgery 
The duration of each operation is directly correlated with the risk of wound infection 
and this risk is additional to that of the class of operation32. In a study by Culver and 



ASA score 
Physical status 

1 
healthy patient 

2 
patient with mild systemic disease 

3 
patient with severe systemic disease that limits 

activity but is not incapacitating 
4 

patient with incapacitating systemic disease that 

is a constant threat to life 
5 

moribund patient who is not expected to survive 

more than 24 hours with or without surgery 

colleagues32 , confirmed by national data16 , operations lasting more than the 75th percentile for the procedure in question are classified as prolonged (see 
Annex 5, p. ) and therefore at increased risk. 

Comorbities 

The American Society of Anesthesiologists (ASA) has developed a system for scoring 

preoperative risk based on the presence of comorbities at  the time of surgery (see 

Table 4, p. )36. An ASA score >2 is associated with increased risk of wound infection, 

which is added to that of the class of operation and its duration32 . 

Table 4 American Society of Anesthesiologists Classification 



Probability of surgical site infection 

Earlier guidelines referred to patients at high risk of SSI but gave no clear 

information about predicting the risk. This section is intended to illustrate how 

comorbidity and duration of surgery affect the risk defined by the class of operation. 

The duration of surgery and comorbidities (according to the ASA score) have the 

same impact on the risk of wound infection as the class of operation. To define the 

risk, two factors other than the class of operation need to be considered: 
• the presence of comorbities (with ASA score >2 the risk of SSI increases); 

• the duration of surgery (when this exceeds the 75th percentile the risk of SSI 

increases). A risk index (with a score from 0 to 3) based on the study by Culver32 can 

be calculated as follows: 

•a contaminated or dirty operation    scores 1 point; 
•an ASA score of 3,4 or 5 scores 1 point; 
•duration of surgery in excess of the 75  th   percentile   for that procedure scores 1 



point. Table 5, which is derived from a broad epidemiological study of hospital-

acquired infections that validated and perfected32,37 this score, shows how the percentage 

of SSI changes if this risk index is applied. The risk of wound infection in a clean 

operation with both added risk factors is greater than that in a contaminated operation 

with no additional risk factor (5.4% compared with 3.4%). 

Table 5 Probability of wound infection by class of operation and risk index 

Class of operation Risk index 

0 12 3 Clean 1.0% 2.3% 5.4% Clean-

contaminated 2.1% 4.0% 9.5% Contaminated -3.4% 6.8% 

13.2% Dirty -3.1% 8.1%           12.8% 

Recommendations 

# The incidence of SSI is affected by numerous factors; those that correlate 

independently are: class of operation, implant of prosthetic devices, duration of 

preoperative hospital stay, duration of the operation, comorbidities. # The duration of 

surgery and comorbidities have a significant impact on the risk of infection and, 

together with the class of operation, contribute to define the risk index. 

Question 2   What are the benefits and risks of perioperative antibiotic prophylaxis? 

Benefits 

One of the aims of rationalising prophylaxis is to reduce the inappropriate use of 

antibiotics, thereby minimising the consequences of misuse. The clinical usefulness of 

perioperative antibiotic prophylaxis correlates with the seriousness of the 

consequences of postoperative infection. As an example, perioperative antibiotic 

prophylaxis reduces both the incidence of SSI and postoperative mortality in 

colorectal surgery38 . In surgery for hip prosthesis placement prophylaxis reduces 

postoperative morbidity in the long term39. In open heart surgery, in which SSI may 

include serious life-threatening complications for the patient such as mediastinitis and 

endocarditis, most experts consider the use of antibiotic prophylaxis to be of 

considerable clinical benefit,25,26. In the same way, the clinical value of antibiotic 

prophylaxis may be high in relation to the patient’s particular status (e.g. clean 

operation with a risk index of 2)32 . Surgical wound infections result in longer hospital 

stays35 . The type of operation also affects the length of hospital stay, which may be 3 

days for a cholecystectomy or hysterectomy, but 11-16 days for major orthopaedic 

procedures40-42 . Prophylaxis appears able to reduce the length of hospital stay, although 

direct evidence that it does so is scarce, as few randomised trials have included length 

of hospital stay as an outcome measure. There is limited evidence that the prevention 

of wound infections is associated with a faster return to normal activity after discharge 

from hospital43 . 

Risks 
The inappropriate use of antibiotic prophylaxis can cause an increase in antibiotic-
resistance. Hospitals everywhere are facing increasing rates of resistance of micro-
organisms44,45. The prevalence of antibiotic resistance is generally greatest in populations that use antibiotics most10,46-49. Another 
consequence of the increasing use of antibiotics is the rise in the number of cases of 
Clostridium difficile-associated 



colitis or diarrhoea. The prevalence of Clostridium difficile infections generally 
correlates with the use of all types of antibiotic, and in particular with the use of 
clindamycin, third-generation cephalosporins and fluoroquinolones50-54 . 
Epidemiological studies of Clostridium difficile show that the most frequent reason 
for prescribing antibiotics is surgical prophylaxis11 . Although every dose of antibiotic 
administered increases a patient’s risk of becoming a carrier of Clostridium difficile, a 
case-control study of patients who had received prophylaxis for surgery showed that a 
majority of carriers had received prophylaxis for more than 24 hours (56% compared 
with 17%)55 . The consequences of Clostridium difficile infection include increased 
morbidity and mortality, longer hospital stays and generally higher costs42 . One study of surgical 
patients showed that patients receiving antibiotic prophylaxis for more than 4 days presented a statistically significantly higher frequency of venous 
catheter-associated bacteraemia than those who received prophylaxis for one day at most56 . A prospective cohort study in Israel of 2,641 patients who 
underwent aorto-coronary bypass and/or valve replacement showed that the administration of antibiotic prophylaxis for more than 48 hours was 

associated with an increased risk of isolation of antibiotic-resistant bacteria57 . An observational study conducted in 
Canada on 7,657 surgical patients showed that the spread of a new hypervirulent 
strain of Clostridium difficile determined a clear increase in the risk of this infection in 
the area examined (from 0.7 to 14.9 cases per 1,000 operations) and that the other 
independent variables associated with this infection were older age (> 65) and the use 
of cefoxitin either alone or in combination as antibiotic prophylaxis or therapy58 . 

Recommendation 

# The final decision regarding the benefits and risks of antibiotic prophylaxis for each 

patient will depend on: 



•the patient’s risk of SSI, bearing in mind the risks associated with the type of 
operation and with the patient; 
•the potential severity of a possible SSI; 
•the efficacy of prophylaxis for that particular operation; 
•the consequences of prophylaxis for that particular patient (e.g. increased risk of 
colitis or Clostridium difficile-associated diarrhoea. 

Question 3 In which operations has antibiotic prophylaxis been proved to reduce the 

risk of surgical site infections? This section sums up the indications for which 

perioperative antibiotic prophylaxis is recommended. The recommendations are 

based on evidence of clinical efficacy and cost-effectiveness, as well as on the 

opinion of the panel. Two types of operation are considered: 

•those for which systematic reviews or well-conducted clinical RCTs are available 
that compare the efficacy of prophylaxis with placebo; 
•those for which, albeit in the absence of systematic reviews or ad hoc clinical 
studies, the panel decided to express an opinion in consideration of their relevance 
in current practice (grey areas). 



The operations in the latter group were identified by analysing the first 100 surgical 

DRGs by frequency. Where the members of the panel reached a consensus regarding 

these operations, a qualitative opinion was expressed based on the general knowledge 

available and the clinical experience of the individual members. When developing 

local guidelines for operations regarding which ad hoc studies are not available (grey 

areas), physicians may take the panel’s opinion into account, together with their own 

experience and local epidemiological conditions. It is to be hoped that the grey areas 

may encourage individual surgeons and scientific associations to conduct ad hoc 

clinical studies to fill the gaps in our knowledge of antibiotic prophylaxis in surgery. 

Where evidence of efficacy is available recommendations were graded in accordance 

with the system of the SNLG, which is based not only on the solidity of the scientific 

evidence but also on the clinical value of the actual recommendations. This procedure 

envisages six levels of evidence of efficacy (I-VI) and five grades of recommendation 

(A-E). The two elements, “evidence of efficacy” and “strength of recommendation” 

are conceptually distinct and used independently, in accordance with the explicit 

criteria underlying grading systems (see p.  ..). Recommendations for perioperative 

antibiotic prophylaxis have been divded into the following 5 grades: 

•strongly recommended  , when prophylaxis unequivocally reduces morbidity associated 
with the most severe complications and hospital costs and probably reduces the overall 
consumption of antibiotics; 
•recommended  , when prophylaxis reduces short-term morbidity but no RCTs are 
available that support long-term reductions in mortality or morbidity. A reduction in more 
severe complications and in hospital costs is highly probable and a reduction in the 
overall consumption of antibiotics is probable; 
•

• recommended, but local antibiotic policy managers should decide in the 

light of local infection rates (see Table 6, p. operations with an asterisk). Where 

local rates of SSI associated with some of the operations listed are low, a decision 

to administer perioperative prophylaxis may lead to unnecessary prescribing of 

antibiotics, particularly in low-risk patients. Where it is decided not to administer 

antibiotic prophylaxis or to administer it only to high-risk patients, rates of SSI 

must be carefully monitored to ensure that the risk of infection is lower than the set 

threshold and that patients are not exposed to an avoidable risk of infection. This 

category covers all clean-contaminated operations for which there is no direct and 

conclusive evidence that prophylaxis is effective; in most cases the relevant studies 

were conducted on too small a scale59. Here, too, a decision not to administer 

prophylaxis may be 



justified, but constant surveillance systems must be put in place to monitor the 

situation; not recommended, but exceptions may be allowed at local level (see 

Table 6, p operations with two asterisks). In these cases the decision must be 

based on local rates of SSI. The only recommendation in this category refers to 

laparoscopic cholecystectomy, for which the recommendation not to administer 

prophylaxis is based on the results of two systematic reviews of the literature, 

in which the studies examined excluded patients with complications 

(cholecystitis, pancreatitis, jaundice, immunodeficiency, biliary prosthesis) and 

the duration of the operation. In light of this and in consideration of possible 

variations in local rates of postoperative infections, the working group resolved 

to allow local operating units to decide whether or not to administer 

prophylaxis in patients with complications; 

not recommended, when there is evidence that prophylaxis is not clinically 

effective. Because the consequences of possible infection associated with these 

operations are both limited and short-term, a decision to administer prophylaxis 

to all patients would increase the consumption of antibiotics in return for a very 

small clinical benefit. 



The recommendations are presented as a Table (p. ); for operations for which evidence 

that prophylaxis is effective is available the table also indicates the odds ratio for the 

risk of wound infection and the number of patients who must receive prophylaxis to 

prevent one wound infection (NNT). The odds ratio for the risk of wound infection in 

patients receiving antibiotic prophylaxis compared with those not receiving it is a 

helpful estimate of clinical efficacy. The odds ratio is used together with the 

percentage of wound infections associated with a given operation to calculate the 

NNT, using the following formula60: 

1 – [expected baseline risk§(1-odds ratio§§)] NNT = 
-----------------------------------------------------------

(1-expected baseline risk) x expected baseline risk x (1-odds ratio) § expected 
baseline risk = % of ISS in the hospital §§ Odds ratio = ratio between the odds of an 
event occurring in the treated group and the odds of the same event occurring in a 
control group (an odds ratio of 1 means that there is no difference between the 
groups). 

Wherever possible, the odds ratio and NNTs shown in Table 6 were derived from the 

most recently published meta-analyses. In some cases, however, data from different 

trials were pooled and no formal meta-analysis was performed. The NNT is only one 

of the elements necessary to estimate the cost-benefit ratio. Additional information is 

needed to evaluate the clinical consequences of the outcome (specifically, a wound 

infection or SSI) measured in the trial(s) and used to calculate the NNT. For example, 

the NNT derived from studies of implants of hip prostheses is much higher than that 

derived from studies of transvaginal hysterectomy: 30 patients need to be treated to 

prevent one case of infection associated with hip prosthesis implant, while 4 patients 

need to be treated with antibiotic prophylaxis to prevent one episode of infection 

following transvaginal hysterectomy (see Table 6). It should nonetheless be borne in 

mind that whereas an infection following arthroprosthesis implant is a severe 

complication that almost certainly calls for repeat surgery61 , the febrile complication 

following transvaginal hysterectomy has no clinically relevant consequences in most 

cases62 . 

Indications for perioperative antibiotic prophylaxis 

Table 6 lists both operations for which systematic reviews or methodologically correct 

RCTs are available that compare the efficacy of prophylaxis with a placebo and those 

for which direct evidence is lacking but which the panel decided to include on account 

of their impact in current practice (grey areas). 



In the latter group of operations clinicians may base their decisions not only on the 

opinion of the panel but also on their own experience and local epidemiological 

conditions. 

(Table 6 Indications for perioperative antibiotic prophylaxis) 

(la tabella viaggia a parte) 

Question 4 Which type of antibiotic is recommended for perioperative prophylaxis? 

How and when should it be administered? 

Choice of antibiotic 

The process of choosing an appropriate antibiotic should include an overall evaluaton 

of the risk135 . As shown in Table 7, a number of elements need to be considered. This 

section examines the factors that affect the choice of antibiotic in light of the available 

evidence. Annex 1 lists a number of surgical procedures, together with the antibiotics 

for which evidence of efficacy is available and which the panel considers useful as 

prophylaxis. 

Table 7 Factors that affect the choice of antibiotic for prophylaxis 
•the bacteria that cause SSI 
•the operative site 
•the pharmacokinetic features of the antibiotic 
•possible allergies to the antibiotic 
•intrinsic toxicity of antibiotics and possible cross-reactivity 
•effectiveness, based on RCTs 
•the effects on the ecosystem 
•cost 



Bacteria that cause contamination of the surgical field and SSI 

Contamination of the operative site is a frequent occurrence during surgery, where it is 

largely an inevitable consequence of surgical procedures to enter a non-sterile organ 

or tissue; alternatively, it may be due to failure to observe the rules of asepsis. This 

can allow micro-organisms to settle in the surgical site, or lead to bacteraemia and 

consequent settling of bacteria in organs or tissues remote from the operative site. 

Contamination may be either endogenous or exogenous. Endogenous contamination 

occurs when the micro-organisms responsible for the contamination are saprophytes 

present on the skin and/or mucosa at the operative site 

(e.g. Staphylococcus aureus or Staphylococcus epidermidis in the case of 

contamination of the skin, or Escherichia coli or other enterobacteria or an anaerobe 

in the case of operations on the intestine). Exogenous contamination1,25 is caused by 

environmental micro-organisms or others that do not originate from the patient’s own 

bacterial flora and is the consequence of failure to comply with standards of 

prevention. Because endogenous contamination is expressed by saprophytic bacterial 

flora, the mirco-organisms responsible for it can be predicted for each type of 

operation. Although infections in surgical patients can theoretically be caused by a 

large number of micro-organisms, SSI is in fact generally due to a limited number of 

pathogens136,137 (see Annex 6, p.  ). If the patient has not spent a long time in hospital 

prior to the operation and/or has not been treated with antibiotics, the contaminating 

micro-organism is not usually antibiotic-resistant138 . It is always advisable for each 

local surgical unit to carry out periodic monitoring of the bacteria responsible for 

postoperative infections and their susceptibility to the antibiotics used as prophylaxis. 

Exogenous contamination is caused by micro-organisms that come into contact with 

the patient accidentally and cannot therefore be predicted. They are often picked up in 

the operating theatre (staphylococci, gram-negative aerobes and others) and their 

susceptibility to antibiotics depends on local prescriptive practices1,25. 



The antibiotic chosen for prophylaxis must cover the probable pathogens. The 

efficacy of prophylaxis has been shown to be limited to endogenous contaminants; 

only these pathogens can reasonably be predicted and thus covered by antibiotic 

prophylaxis136 . In the event that environmental contamination causes epidemics of 

postoperative infection, the antibiotic used for prophylaxis must be effective against 

the microorganism causing the epidemic, until the cause of contamination can be 

identified and removed. 

Recommendations VI/B The antibiotic selected must be effective against probable 

pathogens. # It is advisable for every local surgical unit to monitor the bacteria 

causing postoperative infections and their susceptiblity to the antibiotics used for 

prophylaxis. It is therefore absolutely essential that material from each SSI be 

submitted to microbiological culture tests and antibiogram. 

Operative site and pharmacokinetics of the antibiotic 

The kinetics of the chosen antibiotic must be such that it reaches the operative site in 

concentrations exceeding the Minimal Inhibitory Concentration (MIC) for the target 

pathogens25,26. The effective concentration must be maintained throughout the operation 

139 . 

Possible allergies to beta-lactams 

Allergic reactions to penicillin may depend on the molecule as such or on its 

metabolites. Past symptoms most frequently associated with subsequent immediate 

hypersensitivity to penicillin are, in  order of frequency140-142: 

•anaphylaxis 
•urticaria 



• exanthema (rash) Other less specific symptoms are either not associated or only 

weakly associated with a subsequent allergic reaction. Patients should not be given 

any antibiotic or class of antibiotics to which they have had a past adverse reaction. 

Recommendations 

IV/B Patients with a history of anaphylaxis, urticaria or exanthema (rash) immediately 

following treatment with penicillin are at greater risk of immediate hypersensitivity 

and should not be given prophylaxis with beta-lactams. 

# Whenever the guidelines for surgical antibiotic prophylaxis recommend a beta-

lactam antibiotic as first-line agent, an alternative for patients with an allergy to 

penicillins or cephalosporins should always be recommended. 

Intrinsic toxicity of antibiotics and possible cross-reactivity 

The chosen antibiotic must be one of those with the most advantageous risk-benefit 

ratios; where two or more drugs are equally effective, the one least likely to cause 

organic disease or to cross-react with other drugs administered to the patient, in 

particular those used for anaesthesia, must be chosen1,23,27. If the chosen antibiotic is one 

that can cross-react with other therapeutic drugs currently being administered, the 

dosage should be adjusted accordingly. 

Evidence-based effectiveness and effects on the environment 
Numerous RCTs in recent years have demonstrated that antibiotics are more effective 
than a placebo in preventing postoperative infections. The first to be proved effective 
were the first- and second-generation cephalosporins, penicillins, lincosamides and 
aminoglycosides, particularly gentamicin. More recent studies have demonstrated the 
efficacy in prophylaxis of antibiotics normally used in 



the treatment of multi-resistant nosocomial infections, such as some penicillins 
associated with a beta-lactamase inhibitor, third-and fourth-generation cephalosporins, 
carbapenems, glycopeptides76,94,143-146. Far fewer studies have compared the prophylactic efficacy of recent drugs and traditionally 

used drugs. No well-designed studies are available to demonstrate the superiority of more recent drugs in preventing SSI31,147-149; specifically, no well-
designed studies or reviews have demonstrated that third-and fourth-generation cephalosporins are more effective than other antibiotics150-151 . There is 
a, however, a large body of evidence demonstrating the negative effects on bacterial flora (in individual patients and in the environment) caused by the 
excessive use of some antibiotics10,20,44,45,47,152; the frequency of MRSA, for example, has been shown to be directly in proportion to consumption of 
third-generation cephalosporins46,153,154. 

Recommendation 

#Third-and fourth-generaton cephalosporins, monobactams, carbapenems, 

piperacillin/tazobactam are not recommended for use in prophylaxis. They should 

preferably be reserved for therapeutic use against multiresistant pathogens. For 

prophylactic use, it is preferable to use antibiotics that are known to be effective for 

prophylaxis and that are used therapeutically only for the treatment of infections 

caused by not particularly resistant pathogens. 

Most available clinical studies do not show that glycopeptides are more effective than 

beta-lactams against Staphylococcus aureus and Staphylococcus epidermidis147,154,161. A 

recent review of the literature on vascular and prosthetic orthopaedic surgery found no 

difference between the prophylactic use of a first-or second-generation cephalosporin 

and teicoplanin162 in terms of either overall mortality or the incidence of infections of 

the surgical or distant sites. 



The steady increase in the frequency of postoperative infections with MRSA and the 
results of a randomised controlled study published in 1992138 (this study of patients undergoing major 
cardiac or vascular surgery showed that vancomycin was more effective in prophylaxis than either cefazoline or cefamandole) persuaded the authors of 
some guidelines to recommend glycopeptides for prophylaxis in high-risk surgery with prosthetic device implant where there is a particularly high 
frequency of MRSA-associated SSI. However, no criteria have yet been established to define a threshold for the meticillin-resistance of staphylococcus 
and different studies and guidelines have different approaches to defining a high percentage of meticillin-resistance. In addition, two published studies 
showed no difference between glycopeptides and cephalosporins in preventing SSI, even in the presence of a high incidence of MRSA. The first was 
an RCT that compared cefazoline and teicoplanin in 3,027 patients undergoing aorto-coronary bypass and/or valve replacement or plasty. The results 
showed that one month after surgery there were no differences in the incidence of SSI between the two prophylactic regimens, while at six months the 
incidence of SSI was lower for the cefazoline-treated patients147 . The second study, performed in a hospital in Israel with a high prevalence of MRSA, 
compared the efficacy of prophylaxis with vancomycin and with cefazoline in preventing SSI in 885 patients undergoing sternotomy. The results 
showed superimposable efficacy of the two antibiotics149 . These recent findings seem to confirm that beta-lactams are effective in preventing 
staphylococcal SSI even in the presence of a high frequency of meticillin-resistance. It is also known that the excessive use of glycopeptides is one of 
the causes of the development of resistance in enterococci (vancomycin-resistant enterococci) and staphylococci (vancomycin-resistant staphylococci 

and vancomycin-intermediatesusceptible staphylococci). The Centers for Disease Control and 
Prevention recommendations indicate glycopeptides as the prophylaxis of choice only 
in particular circumstances, such as the presence of a cluster of MRSA-associated 



mediastinitis or of meticillin-resistant coagulase-negative staphylococcus-associated 
SSI1. When the use of glycopeptides for prophylaxis is considered indispensable its use should nonetheless be limited to a single dose163 (2 doses if 

the operation lasts more than 6 hours and if vancomycin is administered). The recently updated guidelines164 published jointly by the 
British Society for Antimicrobial Chemotherapy, the Hospital Infection Society and 
the Infection Control Nurses Association also recommend limiting the use of 
glycopeptides to individual patients with a history of uneradicated MRSA 
colonisation/infection161 or from areas where MRSA infections are frequent. Once again, it is noted that no agreement has been reached 
on when MRSA infections are to be considered frequent and that local epidemiological information is important when deciding the most appropriate 
prophylactic strategy. 

Recommendation 

Most available evidence does not show that glycopeptides are more effective in 

preventing staphylococci-associated SSI. Excessive use of these drugs risks 

neutralising the efficacy of therapy for staphylococcus- or enterococcus-associated 

nosocomial infections. The decision to use a glycopeptide for prophylaxis must be 

limited exclusively to specific situations and in any case to major surgery with 

prosthetic device insertion (cardiac, orthopaedic or vascular surgery, neurosurgery) 

and only in the presence of MRSA colonisation/infection or when a high incidence of 

MRSA-associated SSI has been confirmed by local clinical and microbiological SSI 

surveillance. The choice must be made in accordance with local antibiotic policy 

strategies1. 

Cost 

In choosing which antibiotic to use for prophylaxis the economic aspect should not be 
overlooked: where two or more drugs are equally effective and their environmental 



impact is the same, preference should be given to the one with the lowest purchase 
price and the lowest costs of preparation and administration135 . 

Dosage selection 

It is generally accepted as good practice that the dosage of an antibiotic required for 

prophylaxis is the same as that used in therapy; the dosage selected should ensure 

serum levels of antibiotic exceeding the MIC for the pathogens likely to be 

encountered22,25,26. Annex 1 shows the antibiotics recommended by the panel and the 

initial doses that should be administered, based on dosages used in clinical studies and 

those recommended in the major guidelines. If it is decided to prolong prophylaxis for 

24 hours, the dosages and intervals of administration are generally the same as those 

used for treatment. 

Recommendation 

# The single dose of antibiotic used as prophylaxis is, in most cases, the same as a 

medium-high therapeutic dose. 

Route of administration 

The most reliable means of ensuring effective levels of the antibiotic in the blood and 

operative site tissues is an intravenous administration 30-60 minutes before the skin is 

incised23 . Serum levels after oral or intramuscular administration, on the other hand, 

are affected not only by the dosage administered but also by the speed of absorption 

and the bio-availability of the drug, and may therefore vary between individuals. It is 

also important to remember that organisational considerations make it more difficult 

to respect the timing if the antibiotic is administered outside the operating theatre. The 

intravenous administration of antibiotic prophylaxis inside the operating theatre is 

thus the only method supported by a substantial evidence base. 



Recommendation 

# Antibiotic prophylaxis should be administered intravenously 

The timing of administration 

Some animal models165-167 have demonstrated the existence of a critical period for the 

occurrence of SSI and that for antibiotic prophylaxis to be most effective there must 

be an appropriate concentration in the tissues from the moment of the incision until 

completion of the surgical procedure. These studies have also shown that effectiveness 

decreases rapidly and is eventually eliminated if prophylaxis is initiated some hours 

after the start of the operation or in the postoperative period87,88. These findings are 

confirmed by a prospective cohort study in humans168 in which, as can be seen in Figure 

1, the frequency of SSI increases in parallel with the time between the incision of the 

skin and administration of the antibiotic; an antibiotic administered more than 2 hours 

before, or one or two hours after the skin is incised is less likely to be effective. A 

recent observational study of patients undergoing arthroplasty showed that 

inappropriate timing of the antibiotic administration is the error that most seriously 

affects the frequency of prosthesis infections169. It is advisable, in clinical practice, to 

include antibiotic administration among the procedures to be performed immediately 

prior to beginning the operation, avoiding possible cross-reactions with other drugs 

administered at that time (mainly anaesthetics). 

Figure 1 Frequency of SSI in relation to the timing of administration of the first dose 

of antibiotic Amended byD.C. Classen et al 168 . 

Recommendation 



II/A In most cases antibiotic prophylaxis should be initiated immediately prior to the 

anaesthetic procedures and in any case 30-60 minutes before the skin is incised. 

Particular clinical situations may nonetheless arise that make it advisable to vary the 

timing of antibiotic administration. In caesarean section, for example, prophylaxis 

may be delayed until after the cord-clamp in order to prevent the drug reaching the 

neonate. When a pneumatic tourniquet is applied, as in orthopaedic surgical 

procedures on a bloodless limb, the necessary tissue levels should be reached before 

the tourniquet is applied (it will prevent any antibiotic circulating in the blood from 

reaching the surgical field). This probably happens within 30 minutes of administering 

an antibiotic via intravenous bolus. There is also the possiblity that an operation with a 

low risk of infection and for which it was decided not to administer antibiotic 

prophylaxis is prolonged beyond the usual duration, thereby increasing the risk index. 

In such cases antibiotic prophylaxis may be given during the operation as soon as the 

over-run becomes inevitable. 

Additional doses during surgery 
Many of the drugs used for prophylaxis have a relatively short half-life (calculated as 
1-2 hours in studies of healthy volunteers). In light of this it is logical to administer a 
further dose of antibiotic if the operation lasts more than 2-4 hours. However, patients 
undergoing surgery eliminate drugs more slowly than do healthy volunteers170-171 , probably on 
account of a combination of factors. For example, surgical patients are probably generally older than healthy volunteers (and therefore have decreased 
renal function), and comorbidities are often present. The few available data show that drugs such as cefuroxim, which has a half-life of 1-2 hours in 
healthy volunteers, has a half-life of 2-4 hours in surgical patients and that effective levels of antibiotic are maintained for at least 5 hours after the start 
of surgery 170-171 . The search strategy used in developing this guideline (see p. ) found no clear evidence either for or against the administration of 
additional intraoperative doses of antibiotics. The few studies available145,172-174 are methodologically questionable; 



either they were not specifically designed with this issue in mind or, if they were, they were methodologically unreliable. In a recent cohort study of 

patients undergoing cardiac surgery, an analysis of subgroups showed that the risk of SSI was reduced by an 
intraoperative dose of antibiotic only when the operation lasted more than 400 
minutes from the first administration175 . A systematic review of the literature referring to patients receiving prophylaxis for 

colorectal surgery found no evidence that drugs with a long half-life were more effective than those with a short half-life31; this is further evidence of 
the limited usefulness of maintaining high serum levels of antibiotic for a long time. In conclusion, no clear evidence has yet emerged for or against the 
administration of additional doses of antibiotic during surgery. However, most guidelines1,22,23,25,26, endorse the 1984 recommendation of Stone176 to 
administer a second, intraoperative dose if the operation is still in progress when the period since it began is equivalent to double the half-life of the 
antibiotic used. 

Recommendation 

Albeit in the absence of definitive data, most guidelines suggest administering an 

intraoperative dose of antibiotic when the duration of the operation is equal to double 

the half-life of the drug used. 

Serum antibiotic levels are reduced by blood loss and fluid replacement, particularly if 

these occur during the first hour of surgery, when plasma drug levels are high177,178. The 

precise effects of blood loss and fluid replacement are difficult to predict and will 

depend on the particular antibiotic used, the timing and extent of blood loss and fluid 

replacement136 . In any case, the effect of intraoperative bleeding and fluid replacement 

on serum drug levels in adults is generally negligible179,180. 



For heart surgery performed with extracorporeal circulation there is no evidence that 

an additional intraoperative administration of antibiotic is effective; the working 

group suggests that a higher dose of antibiotic be administered at the beginning of the 

anaesthetic procedures. 

Recommendation 

An additional intraoperative dose of antibiotic (to be administered after fluid 

replacement) is indicated for adults if blood loss during surgery exceeds 1,500 ml or 

blood dilution has exceeded 15 ml/kg.. 

Duration of prophylaxis 

The administration of additional, postoperative doses has not generally been proved 

effective in further reducing the incidence of SSI117,136,181-185. Individual studies that suggest 

the administration of additional postoperative antibiotics are methodologically 

questionable. For example, the use of observers who were non-blind to the allocation 

of treatment and the use of a wound swab as an indicator of infection are not 

acceptable186 . The latter test is specifically excluded from most definitions of wound 

infection because it does not distinguish between colonisation and infection187,188. 

Additionally, in patients receiving prolonged antibiotic therapy bacteria are certainly 

less likely to be isolated from a wound swab. The study by Gatell et al189 is often cited 

to support the efficacy of administering additional doses of antibiotic in patients with 

closed fracture. In the case in question the regimen included an intraoperative dose 

(two hours after the start of the operation) and a postoperative dose, the benefit of 

which is not clear. Two studies of patients undergoing heart surgery found that longer 

prophylaxis duration has no impact on the frequency of SSI even in the long term 57,148. 

A medium-sized Italian study (206 patients) that compared a single dose of 

piperacillin with 3 doses in patients undergoing caesarean section found no 

differences between the two groups185 . A larger study of 2,651 operations for hip 



arthroplasty183 found no difference in wound infection rates after administration of 1 or 

3 doses of cefuroxim. The study found that infection of the joint was less frequent in 

the group who received three doses (0.45% compared with 0.83%), but the difference 

was not statistically significant (OR 0.54;95% CI 0.20-1.48). A recent observational 

study of patients undergoing cemented hip arthroplasty found fewer repeat operations 

for the removal or replacement of the prosthesis when prophylaxis was continued for 

24 hours and antibiotic was added to the cement190 . Three recent studies, including one 

of patients undergoing appendicectomy (for non-perforated appendix), one of patients 

undergoing surgery for gastric carcinoma and a third of patients undergoing 

gynaecological surgery, confirm that the administration of a single perioperative dose 

of antibiotic has the same effect in preventing SSI as repeated doses191-193 . There is no 

evidence to show that continuing antibiotic prophylaxis reduces postoperative 

infections when drainage is used. 

Recommendations I/A Antibiotic prophylaxis should be limited to the perioperative 

period and should be administered immediately before the operation begins. There is 

no evidence to support the increased effectiveness of prolonged prophylaxis; in most 

cases a single dose of antibiotic is sufficient (administered within 30-60 minutes 

before the skin is incised). A decision to continue prophylaxis beyond the first 24 

postoperative hours is not justified. 

# Prolonging prophylaxis for the first 24 postoperative hours may be justified in 

specific clinical situations with a high risk of postoperative infections. Every decision 

to prolong prophylaxis beyond the duration indicated in local guidelines should be 

justified in the case notes. 



Implementation of the guideline 

Development of local guidelines 

This guideline can serve as the basis for the development and implementation of local 

guidelines. For this guideline to be useful in clinical practice, clinicians, healthcare 

managers and local working groups should adapt the national guideline to local 

conditions. Locally developed guidelines should reflect local epidemiological 

conditions and the antibiotic policy strategies of individual healthcare structures. 

Individual operating units should use the examples of local implementation attached 

to this guideline (Annex 1 p..) to develop their own detailed operating protocol, which 

should indicate the first choice of antibiotic, dosage, administration procedures and 

duration of prophylaxis for each type of operation or group of operations. The 

protocol should be agreed with the experts involved in administering the antibiotics 

and should be approved and signed by the manager of the operating unit. Local 

therapeutic and hospital infection committees should be involved in validating and 

developing a strategy for the implementation of the guideline. Responsibility for the 

application and implementation of the guideline in each operating unit must be clearly 

assigned. 

Compliance with measures for prevention suggested by the Centers for Disease  

Control and Prevention (CDC) 

The administration of antibiotic prophylaxis cannot in any way replace the correct 

adherence to preventive measures, which are fundamental in limiting the development 

of SSI. It is important to remember that most findings of clinical studies of 

prophylaxis are the result of both the application of preventive measures and the 

actual pharmacological prophylaxis. 



The Atlanta-based CDC have developed a series of recommendations for prevention 

based on sound evidence of efficacy. The experts who drew up this guideline decided 

to include only recommendations supported by strong evidence of efficacy and to 

refer the solution of specific problems to the CDC guideline. The CDC 

recommendations are listed in Table 2 on page . Because the CDC guidelines have not 

been updated since 1999, the panel has made additions to the table included in the first 

edition. Specifically, the recommendation regarding the efficacy of using antiseptic 

soaps for preoperative showering has been modified. A review by Cochrane published 

in 200717 evaluated 6 clinical studies for a total of approximately 10,000 patients but 

found no clear evidence that chlorhexidine-based soaps are more effective than soaps 

that do not contain a disinfectant. Application of the key rules for prevention listed in 

Table 2 (p. ) calls for a considerable degree of coordination between medical and 

nursing staff in the operating theatre and on the ward, and may be facilitated by the 

development of agreed rules of conduct. It is in any case of fundamental importance 

that all the personnel involved in the operating theatre and the ward adhere 

scrupulously to the rules. The conduct of clinical audits may help to verify the 

application and awareness of the recommendations194 . Annex 7 (page ) provides a 

checklist of information needed to complete a clinical audit. Health managers should 

promote, monitor and evaluate the correct application of measures to prevent the 

occurrence of SSI (including through the use of resources and of various 

organisational tools). 

Most widely accredited implementation strategies in clinical trials 

Circulation, dissemination and educational initiatives 
This type of strategy usually has a limited effect. In the case of perioperative antibiotic 
prophylaxis, departmental meetings, possibly with the attendance of experts 



in the field, and the distribution of easy-reference versions of the guideline have 
proved fairly effective at modifying surgeons’ behaviour195-197 . 

Reminder 

Paper-based systems to alert staff when it is time to administer an antibiotic have not 

proved very effective. Electronic reminders give better results, particularly those with 

alarm system173,198,200
a vocal alert or an . However, the installation of electronic reminders calls for 

computerised systems to manage operating theatre paperwork. 

Audit and feedback 

The impact of this procedure tends to vary according to context 201,202. For audit and 

feedback to be effective the data collection procedures must be carefully planned so 

that they are easy to implement and acceptable to professionals within the operating 

unit context. If the provision of data is seen not as a form of control but rather as an 

opportunity for comparison and discussion, it should be effective. 

Assignment of responsibility 

The administration of antibiotic prophylaxis in the operating theatre may, in certain 

circumstances, lead to tension between the surgeon, who usually decides it, and the 

anaesthetist, who administers it. To ensure that prophylaxis is given in accordance 

with the procedures and timing indicated in the relevant guideline there must be: 

effective cooperation between the anaesthetist and nursing staff on the ward and in the 

operating theatre, all of whom should take part in the preparation and agreement of the 

guideline; resolution of organisational problems associated with antibiotic 

administration (particularly when there are special circumstances or it is prolonged); 

and the assignment of specific responsibilities for the administration of the antibiotic203 

. 



Personalised antibiotic kits 

The most efficient means of ensuring the correct dosage and duration of prophylaxis 

would appear to be restrictive measures. The supply of personalised kits by hospital 

pharmacies has proved particularly effective. These kits are dispensed each day by the 

pharmacy in accordance with the local antibiotic prophylaxis guideline and a list of 

operations scheduled for the next day, and contain the correct number of phials of the 

antibiotics to be administered to each patient at the recommended dosage. Any 

additional doses of the same antibiotic can be obtained only on presentation of a 

motivated request204-205 . 

Recommendation 

# The most reliably accredited strategies for implementing guidelines are: agreement 

of a protocol for prophylaxis between surgeons, anaesthetists and operating theatre 

personnel; resolution of organisational problems; assignment of specific 

responsibilities for application of the guideline, and the preparation of personalised 

kits by pharmacies. 

Recording of drugs used and minimum data set 

All information relating to antibiotic prophylaxis should be recorded in the case 

records and/or treatment chart206-209 . To facilitate this procedure it is recommended that 

stickers be applied to the case records (for easy recording of the agreed administration 

procedures and proper controls), or reminders be used for nursing staff. Alternatively, 

the information could be recorded by hand in the case records and/or treatment chart. 

The guideline working group is aware that the routine collection of detailed 

information on operative procedures or postoperative complications is still difficult to 

achieve in most situations. The minimum data set that must be recorded whenever 

antibiotic prophylaxis is administered is summarised at the end of this chapter. 



If the recommendations indicated in the guideline are not followed (the suggested 

antibiotic prophylaxis is not given or an agent not indicated in the guideline is given) 

the reasons should be clearly set out in the case records. 

Recommendation VI/A The recording of a minimum data set in the case records and 

treatment charts facilitates the performance of audits to assess the appropriateness of 

perioperative antibiotic prophylaxis. Numerous methods of measuring outcome have 

been suggested152: the most commonly used is the rate of SSI152 . The measurement and 

comparison of these rates are complicated by the fact that different groups may use 

different definitions of wound infection. This working group suggests adopting the 

definition of SSI developed by the CDC/NHSN (see Annex 4, page  ). This envisages 

monitoring postoperative infections one month after the operation; when the operation 

includes the insertion of a prosthetic device, monitoring should be performed one 

month and again one year after the operation. 

Key points and core indicators for audit of application of the guideline 

Core indicators for audit19,152,194,210,211 

Indicators of procedures The 

following must be recorded: 
• whether or not prophylaxis was prescribed as indicated in the local 
guideline; 
• whether or not, when the choice of prophylaxis was different from the 

indications in the local guideline, a clinical justification for that choice was 

recorded in the case notes and/or other case records; 

• whether or not the first dose of antibiotic was given within 60 minutes 

before the start of surgery; 



• whether or not the prescription was written in the case notes and/or in the 

special forms contained in the case notes; 
• whether or not an additional dose of antibiotic was given during the 
operation; 
• whether or not the duration of prophylaxis was longer than 24 hours. If so, 

the reasons should be indicated. 

Outcome measures The following 

should be indicated: 
•the incidence of SSI (defined as the ratio between the number of surgical site 
infections occurring postoperatively and the total number of surgical procedures); 
•the ratio between the incidence of SSI occurring postoperatively in patients who 
received inappropriate antibiotic prophylaxis (as defined in the guideline) and in 
patients who received appropriate antibiotic prophylaxis; 
•the ratio between the incidence of Clostridium difficile infections occurring 
postoperatively in patients who received inappropriate antibiotic prophylaxis (as 
defined in the guideline) and in patients who received appropriate antibotic 
prophylaxis. 

Data set needed to audit perioperative antibiotic prophylaxis 

As well as the information normally contained in patients’ case notes, the 

following should also be available: 
•patient information    -patient’s ASA code at time 
of surgery 
•surgery information    -type of operation 
-elective or emergency operation    -duration of 
operation 
•information on antibiotic prophylaxis given 



-type of antibiotic, dosage and route of administration; 

-time and procedure of administration of first dose 

-number of doses effectively administered in the    

      operating theatre and in the ward; 

• justification for not following the guideline 

-written justification for not following the guideline 

Annexes 

Annex 1 Proposals for local 

implementation 

The guidelines should be transformed into operating instructions that define the 

following for every specific local context: • operations for which 

prophylaxis is always indicated; • operations for which prophylaxis should 

be limited to patients at risk; • operations for which prophylaxis should not 

be given. 

The following pages show examples of operating instructions for specific surgical 

procedures; further details should be added in light of local epidemiological 

conditions.  For instance: 

• the list of operations can be extended on the basis of cases actually treated in 
local units; additional procedures should, where possible, be included among one 
of the types of operation listed; 

• one of the  antibiotics listed as an alternative can be 
chosen; 
•decisions can be taken on when and how to organise the 
intraoperative administration of antibiotic  in cases of 
prolonged operations; 



• the duration of antibiotic prophylaxis can be defined. To ensure complete 

implementation of operating instructions, it is essential that: 

• the instructions be defined at local level with the participation of surgeons, 

anaesthetists, nursing staff and theatre personnel, the hospital pharmacy and 

infection control personnel; 

• organisational problems relating to antibiotic administration be identified 

and resolved; 

• specific responsibilities for antibiotic administration be assigned. It is also important 

that the operating instructions be signed by the Manager of the Operating Unit and 

contain the date of issue and of the next update. 

NB: In the following pages some active principles are marked with the symbol^. 

Although there is evidence that these are effective in perioperative antibiotic 

prophylaxis, they are not indicated for that purpose in the relative data sheets. 

Paragraph Z of the 2007 Finance Bill states that these active principles may not be 

used if another active principle is registered for the same indication. The working 

group therefore recommends the use of antibiotics not registered for prophylaxis only 

in selected situations (for example for patients who are allergic to beta-lactams or for 

certain operations where anaerobes are present) for which either no alternatives are 

available or evidence of their efficacy is less reliable. 

Annex 2 Recommendations for antibiotic prophylaxis in bacterial 

endocarditis 
In 1955 the American Heart Association issued a first series of recommendations for 
prophylaxis for bacterial endocarditis. Subsequent revisions have gradually amended 
and supplemented the original recommendations, suggested different methods of 
administration and introduced dosages for children. The levels of risk associated with 
different cardiopathies and with procedures involving the oral cavity or genitourinary 
apparatus that necessitate antibiotic prophylaxis have also been better defined. These 
recommendations were the product of expert opinion and were mainly for medical-
legal use, since studies supporting the relation between bacteraemia and 



diagnostic or surgical procedures and on the efficacy of prophylaxis were still lacking. 
The 1997 update, while not substantially altering prophylactic strategy, acknowledged 
for the first time that most cases of endocarditis are the result of randomly occurring 
bacteraemias rather than of particular diagnostic procedures. This and a series of other 
considerations listed below were formulated over the years and led to a radically new 
approach in the update published by the AHA in August 2007212: 

•the occurrence of bacterial endocarditis is much more likely to result from 
exposure to episodes of bacteraemia associated with daily activities than from 
bacteraemia caused by diagnostic or surgical procedures in the mouth, GI tract or 
GU tract, 
•antibiotic prophylaxis can prevent an exceedingly small number of cases of 
bacterial endocarditis in patients undergoing dental, GI tract or GU tract diagnostic 
or surgical procedures; 
•the risk of adverse events associated with antibiotic prophylaxis is greater than the 
benefits; 
•maintenance of optimal oral health and hygiene and periodic odontoiatric check-
ups may reduce the incidence of bacteraemia associated with daily activities and 
are more important and effective than antibiotic prophylaxis administered in 
association with odontoiatric procedures. 

The following are the latest recommendations for antibiotic prophylaxis to prevent 

bacterial endocarditis published by the AHA in August 2007212 . 

Patients at high risk of developing endocarditis: antibiotic prophylaxis 

is recommended only for patients with these cardiac conditions 
•prosthetic cardiac valve 
•previous history of endocarditis (including without valve lesion) 
•congenital heart disease, in particular: 



-unrepaired cyanotic heart disease or disease for which only palliative 

treatment was given; 

-completely repaired congenital heart defect with prosthetic material or 

device, whether placed by surgery or by catheter intervention, during the 

first 6 months after the procedure 

-repaired congenital heart disease with residual defects at the site or adjacent 

to the site of a prosthetic patch or prosthetic device (which inhibit 

endothelialisation);

         cardiac transplantation recipients who develop cardiac valvulopathy 

RECOMMENDATIONS FOR PATIENTS AT HIGH RISK OF 
ENDOCARDITIS UNDERGOING PROCEDURES/OPERATIONS IN THE 
MOUTH OR RESPIRATORY TRACT 

DENTAL PROCEDURES 

Prophylaxis is recommended for: 
• procedures that involve manipulation of gengival tissue or the periapical region of 

teeth or perforation of the oral mucosa 
Prophylaxis is NOT recommended for: 
•anaesthetic injections through non-
infected tissue 
•dental radiographs 
•placement of removable prosthodontic or 
orthodontic appliances 
•adjustment of orthodontic appliances 
•extraction of deciduous teeth 
•bleeding from trauma to the lips or gums 



N.B.: It is very important that patients at risk of endocarditis maintain healthy teeth. 

This can be ensured through regular cleaning of the teeth (with an ordinary or electric 

toothbrush) and regular dental check-ups. 

RESPIRATORY TRACT PROCEDURES AND OPERATIONS 

Prophylaxis is recommended for: 
• invasive procedures involving an incision or biopsy of the mucosa (e.g. 
tonsillectomy and/or adenoidectomy). 

Prophylaxis is NOT recommended for: 
•bronchoscopy (unless it involves 
incision of the mucosa). 

N.B.:  For operations where an infection is present  (e.g.  drainage of  an abscess or 

empyema) the chosen antibiotic should be active against beta-haemolytic streptococci. 

If a staphylococcus-associated infection is suspected the treatment should include a 

penicillin active against staphylococcus or a cephalosporin. If the staphylococcus is 

likely  to  be  meticillin-resistant  or  the  patient  is  allergic  to  betalactams,  treatment 

should include vancomycin. 

RECOMMENDATIONS  FOR  PATIENTS  AT  HIGH  RISK  OF 

ENDOCARDITIS  UNDERGOING  PROCEDURES/OPERATIONS  ON 

INFECTED  GI  OR  GU  TRACT  OR  ON  INFECTED  SKIN  OR 

MUSCOSKELETAL TISSUE 

DIAGNOSTIC/SURGICAL PROCEDURES ON INFECTED GI OR GU TRACT 

Prophylaxis should be considered EXCLUSIVELY when an infection or colonisation 

is present in : 
•patients undergoing diagnostic or surgical procedures; it is reasonable that the 
therapeutic regimen include an antibiotic active against enterococci, such as 
ampicillin, piperacillin, vancomycin; 
•patients undergoing cystoscopy or other elective manipulations of the urinary tract 
when an enterococcal colonisation or infection is present: it is reasonable to 
administer an effective antibiotic prior to the procedure. 



HIGH 
RISK 

OF 
ENDOCARDITIS 

UNDERGOING 
PROCEDURES/OPERATIONS 

ON 
THE 

MOUTH 
OR 
RESPIRATORY 

TRACT 

STANDARD TREATMENT 

In emergency surgery it is reasonable to choose a treatment that includes an antibiotic 

active against enterococci. 

SURGICAL PROCEDURES/OPERATIONS ON INFECTED SKIN OR 

MUSCOSKELETAL TISSUE Prophylaxis should be considered EXCLUSIVELY 

when an infection or colonisation is present in: 

• patients undergoing surgery who have infections of the skin, skin structure 

or muscoskeletal tissue: it is reasonable that the choice of treatment include an 

antibiotic active against staphylococci and beta-haemolytic streptococci, such as 

penicillin or a cephalosporin; clindamycin or vancomycin may be administered 

respectively to patients allergic to beta-lactams or when the infection is known or 

suspected to be caused by a meticillin-resistant staphylococcus. 

ANTIBIOTICS RECOMMENDED FOR PROPHYLAXIS IN PATIENTS AT 



Amoxicillin, oral administration: 2 g 30-60 minutes before the procedure 

PATIENTS UNABLE TO TAKE ORAL MEDICINE 

Ampicillin im/iv: 2 g 30-60 minutes before the 

procedure 

PATIENTS ALLERGIC TO AMPICILLIN/AMOXICILLIN 

Oral alternative:

clindamycin  600  mg  30-

60  minutes  before  the 

procedure Or 

cephalexin§ 2  g  30-

60  minutes  before 

the procedure Or 
azithromycin/clarithromycin 500 mg 30-60 minutes before the procedure/operation 

Parenteral alternative: 

-clindamycin 600 mg iv 30-60 minutes before the procedure 

Or 
- cefazolin§ or ceftriaxone§ 1 g im/iv 30-60 minutes before the procedure 

§  Cephalosporins should not be given to patients with a history of allergic reactions 

such as urticaria, angioedema or anaphylaxis. 

Annex 3 Antibiotic prophylaxis in patients with prosthetic devices or 

extracardiac prosthetic material. 

A systematic review published in April 2007213  examined available evidence regarding 

the  efficacy  of  antibiotic  prophylaxis  for  odontostomatological  procedures  in  the 

following clinical conditions: 
•prostheses or prosthetic devices in the heart (cardiac-native heart valve disease, 
prosthetic heart valves, pacemakers) 
•hip, knee or shoulder prosthetic joints 
•vascular grafts 
•cerebrospinal fluid shunts, renal dialysis shunts 
•immunosuppression secondary to cancer or chemotherapy 
•systemic lupus erythematosus 
•type 1 diabetes mellitus 



The authors  searched  Medline  for  the  period  1998-2005  for  guidelines  issued  by 

scientific associations and references in books or treatises. They were able to limit the 

search to a systematic review without producing quantitative data. The evidence of 

efficacy was graded according to the system used by the American College of 

Cardiology/American Heart Association. The results of their review are as follows: 

• Presence of cardiac-native heart disease or prosthetic heart valves No randomised 

controlled studies exist, but one case-control study is available, as is a series of 

observational studies and case reports. The available studies were appraised in a 

review published by Cochrane of 980 references, and revealed poor preventive 

efficacy of antibiotic prophylaxis 213 . The recommendations are based only on expert 

opinion, clinical cases or prescriptive practices. There is some evidence of efficacy in 

high-risk patients. 

• Presence of pacemakers The available evidence of efficacy is derived from 

retrospective reviews of case histories, and shows that procedures on the oral cavity 

have little effect on bacteraemia associated with staphylococcus (the agent that causes 

most pacemaker infections) The American Heart Association, in agreement with most 

of the literature, therefore recommends not giving antibiotic prophylaxis for 

procedures on the oral cavity, even in immunocompromised patients with pacemakers. 

• Prosthetic joints No randomised controlled studies exist, only observational studies, 

case reports and numerous citations in books or treatises. The limited evidence base 

shows that infections of joint prostheses are often caused by a staphylococcus and 

rarely by micro-organisms typically found in the bacterial flora of the oral cavity, 

although cases that contradict this statement have been reported. Over the years 

guidelines issued by orthopaedic societies and developed in cooperation with 

odontoiatric societies have produced occasionally conflicting recommendations and 

the absence of an evidence base makes it impossible to agree an approach. The 

recommendations are based only on expert opinion, clinical cases or prescriptive 

practices. 



• Vascular grafts No randomised controlled studies exist, only very few observational 

studies or case reports and some citations in books or treatises. The AHA does not 

recommend antibiotic prophylaxis in these patients even if immunosuppression, 

diabetes mellitus or renal insufficiency are present. Existing recommendations are 

based only on expert opinion, clinical cases or prescriptive practices. 

• CSF shunts No randomised controlled studies are available, only one prospective 

study of 14 children with peritoneal shunts. Very few observational studies or case 

reports and some citations in books or treatises are available. Existing 

recommendations are based only on expert opinion, clinical cases or prescriptive 

practices. 

Of the clinical conditions considered, the only cases in which the administration of 

antibiotic prophylaxis is based on weak evidence are: 
•serious immunosuppression following chemotherapy; 
•high-risk patients with prosthetic heart valves or other cardiac prosthetic device. 



Annex 4 CDC/NHSN criteria for defining a surgical site 

infection214 . Superficial infection 

The infection occurs within 30 days of the operation and involves only the skin and 

subcutaneous tissue at the site of incision, plus one of the following: -purulent 

drainage; 

-micro-organisms isolated from aseptically obtained culture of fluid or tissue from the 

site of incision; 

- at least one of the following signs or symptoms of infection: 
•pain or tenderness to pressure; 
•localised swellling; 
•redness; 
•heat; 
•deliberate re-opening of the wound by a surgeon (in which case the culture 
must be positive). If the culture is negative this criterion has not been met; 
•diagnosis of superficial wound infection made by the surgeon or attending 
physician. 



There are two types of superficial infection: -superficial incisional primary SSI (SIP) 

affects the site of the primary incision of a patient receiving one or more incisions 

(e.g. a superficial infection of chest incision in a patient operated for aorto-coronary 

bypass); 

-superficial incisional secondary SSI (SIS) occurs at the site of a secondary 

incision in a patient receiving more than one incision (e.g. superficial wound 

infection following harvesting of the saphenous vein in a patient undergoing 

aorto-coronary bypass). 

The following are not considered superficial surgical site infections: 

• stitch abscess (minimal inflammation and discharge confined to the 

points of suture) 

• localised infection of the drainage incision (this may be an infection 

of the skin or of the subcutaneous tissue, according to depth); 

• infection of a newborn circumcision 

site; • infected burn 

wound; • infection that extends to the fascial or muscle layers (see deep 

incision); 

• infection of both superficial and deep tissues at the incision site 

(defined as a deep infection).

 Deep infection 

Infection occurs within 30 days of the operation if no implant is in place, or within 

one year if an implant is in place and the infection appears related to the operation 

and involves deep soft tissues (e.g. fascial or muscle layers). At least one of the 

following conditions must also be present: 
•purulent drainage from the deep incision but not from the organ/space component 
of the surgical site; 
•
• a deep incision spontaneously dehisces or is deliberately re-opened by the 
surgeon when one of the following signs or symptoms is present (a culture-
negative finding does not meet this criterion): 

•fever (>38°C) 
•localised pain 

•abscess or other sign of infection found on direct examination, during re-
operation, or by histopathological or radiological examination; 

• diagnosis  of  deep  incisional  SSI  by  surgeon or  attending  physician. 

There are  2 types of deep infection: 
•deep incisional primary (DIP) occurs at the primary incision in a patient who 
received one or more incisions (e.g. deep infection of chest incision in patient 
undergoing aorto-coronary bypass); 
•deep incisional secondary (DIS) occurs at the secondary incision in a patient who 
received more than one incision (deep wound infection following harvesting of the 
saphenous vein in a patient undergoing aorto-coronary bypass). 



N.B: if the infection affects both the superficial and deep portions of the incision it is 

classified as deep SSI. 

Organ/space SSI 

This may involve any part of the anatomy other than the incision site or fascial or 

muscle layers that were manipulated during surgery. Site-specific definitions are 

assigned to these infections (see below). A typical example is an intra-abdominal 

abscess following appendicectomy. An SSI is defined as an organ/space infection 

when all the following conditions are met: 

•the infection occurs within 30 days of the operation if no implant is left in place or 
within one year if an implant is in place and the infection is related to the 
operation; 
•the infection involves any part of the anatomy other than the incision site or 
fascial or muscle layers that was opened or manipulated during surgery; 
•at least one of the following is present: -purulent drainage from a drainage tube 
placed in the organ/space; -micro-organisms isolated from aseptically obtained 
culture of fluid or 



tissue from the organ/space; 

-abscess or other sign of infection involving the organ/space found on direct 

examination, during re-operation or by histopathological or radiological 

examination; 

-diagnosis of an organ/space SSI by a surgeon or attending physician. N.B.: 

organ/space infections may occasionally drain through the incision. This does not 

generally involve re-operation and the infection is considered a complication of the 

incision and classified as a deep incisional SSI. 

Classification of site-specific organ/space surgical site infections 

Infections in bones or joints 

-osteomyelitis 

-disc space -joint 

or bursae 

Cardiovascular system infections 

-myocarditis, pericarditis 

-endocarditis -arterial infections or 

mediastinitis 

Gastrointestinal tract infections 

-GI tract infections -Unspecified 

abdominal infections 

Reproductive tract infections 

-Endometritis -Vaginal cuff infection -Other male or 

female reproductive apparatus infections 

Infections of the skin and soft tissue 

-Breast abscess or mastitis 

Infections of the upper or lower respiratory tract 

-Pneumonia (with specific laboratory finding in immunocompromised 

patients) -Infections of the upper airways (pharyngitis, laryngitis, epiglottitis) 

CNS infections 

-Meningitis or ventriculitis -Spinal 

abscess without meningitis 

-Intracranial infections 

Urinary tract infections 

-Urinary tract infections (excluding asymptomatic bacteriuria or urinary tract 

infection) 

Infections of eyes, ears, throat, mouth 

-Otitis, mastoiditis -Oral cavity infections 

(mouth, tongue, gums) -Eye, other than 

conjunctivitis, sinusitis 



Annex 5 Classification of operations by duration > 75th 

percentile 
Operations are classified according to the categories of the National Nosocomial  
Infections Surveillance (NNIS): the times shown below are the duration beyond which 
an operation is defined as prolonged and the risk of SSI increases. The NNIS figures 
are compared with those from an Italian study. Duration of operations beyond the 75th 

percentile Type of operation Cardiac surgery Aorto-coronary bypass with extrathoracic incision Aorto-coronary bypass with sternotomy Vascular 
surgery Other cardiac or vascular surgery Thoracic surgery Other respiratory tract operations Head and neck Other otorhinolaryngoiatric (ENT) 
operations Mastectomy Laparotomy Hernia repair Colon surgery Liver/pancreas Other intestinal surgery Nephrectomy Prostatectomy Other GU tract 
surgery Craniotomy Ventricular shunt 



Other CNS surgery Caesarean section Abdominal hysterectomy Other 
obstetric operations Limb amputation Open fracture reduction Knee 
prosthesis Hip prosthesis Laminectomy Other prosthetic implants Other 
muscoskeletal operations Other haemolymphatic system operations Skin 
transplant Splenectomy Other endocrine system operations Other 
tegument operations Organ transplant 

Annex 6 Micro-organisms most frequently associated with postoperative 

infections 

The table that follows shows the micro-organisms most frequently associated with 

postoperative infections and the antibiotic or combination of antibiotics recommended 

by the major guidelines and agreed by the panel. 

Annex 7 Auditing compliance with CDC rules for 

preventing SSI 



The list that follows shows aspects that should be investigated in order to assess how 

far surgical operating units comply with the recommendations issued by the Centers 

for Disease Control and Prevention (CDC) for the prevention of surgical site 

infections (SSI). The list includes questions that refer to negative recommendations, in 

other words measures that have been shown not to be effective in preventing SSI and 

that should therefore not be adopted (e.g. tacky mats and routine microbiological 

sampling). In some cases relevant information can be obtained by a single visit to the 

operating theatre or technical department to check the structural (ventilation system) 

or organisational (existence of protocols, environmental microbiological sampling 

practices, etc.) details. In other cases the information should be obtained by planning a 

number of visits in proportion to the expected frequency of an event or by examining 

case records: for example, to elicit information regarding behaviour that is not routine 

for all operations (such as normal practice following visible contamination of the floor 

or surfaces with biological fluids during an operation, or customary care of diabetic 

patients). The following list of questions indicates only some of the aspects to be 

examined and should not be considered or used as an operational tool. 

1. Preparation of the patient 
•Is the hair around the incision site removed? If so, how long before the 
operation? 
•Is the blood sugar level checked in diabetic patients? When? Are these 
patients given continuous infusions of insulin in the operating theatre? 
•If the patient is a smoker, how long before the operation was the last 
cigarette smoked? 
•Do patients take a shower prior to the operation? If so, how long before? 
What type of soap is used for the shower? 
•Was the incision site washed before the surgical field was disinfected? 



2. Preparation of the surgical team 

•Are the nails of medical and nursing operating theatre staff properly cut? 
•Have all surgical team members involved in the operation completed a proper 
surgical scrub of their hands? 
•Are all the surgical team members involved in the operation wearing sterile 
gloves and gowns? 

3. Management of infected or colonised surgical personnel

 -   Have any team members reported signs or symptoms of transmissible 

diseases? -Are specific protocols in place to exclude personnel from the operating 

theatre or readmit them in the event of transmissible infectious diseases? -Have any 

surgical team members been excluded from the operating theatre over a specific 

period on account of suspected or confirmed  draining skin lesions? 

-Have any surgical team members been excluded from the operating theatre over a 

specific period on account of colonisation with  Staphylococcus aureus  or Group A 

streptococcus epidemiologically unrelated to cases of infection? 

4. Ventilation systems
•Is the operating theatre equipped with a positive-pressure ventilation system?
•Is the air changed 15 times per hour, with three changes of fresh air?
•Is all the air in the operating theatre filtered?
•Is the air introduced at the ceiling and expelled through the floor?
•  Is UV radiation used in the operating theatre to prevent SSI? 



-Are the doors to the operating theatre generally open, generally closed, always open, 

always closed?

 5. Environmental cleaning and disinfecting -Was there any visible contamination of 

the floor or other surfaces by organic fluids during the operation? 

-If contamination occurred, were the affected areas cleaned before the next operation 

with a disinfectant approved by the relevant committee? 

-Is the operating theatre closed or subjected to special cleaning after contaminated or 

dirty operations?

       - Are tacky mats used at the entrance to the operating theatre? 
6. Environmental microbiological sampling 

-Is sampling of the air and of the surfaces of the operating theatre routinely 
performed? If so, how often? 

7. Sterilisation of surgical instruments

       - Are protocols in place for the sterilisation of surgical instruments? 

-Is flash sterilisation performed? If so, is it limited to instruments for immediate re-

use? 

8. Surgical attire and gowns
•Did all personnel in the operating theatre wear a mask and a cap or hood?
•Did all personnel in the operating theatre wear shoe covers?



       - Did all personnel in the operating theatre wear sterile gloves? -During the 

operation were surgical gowns or drapes necessary as barriers? If so, were they 

available? 

-During the operation did surgical attire become dirty or contaminated with blood or 

other biological materials? If so, was it changed? 

9. Asepsis and surgical technique 

-During diagnostic and therapeutic procedures (placing of venous catheters, spinal or 

epidural anaesthesia catheters, etc.) were the principles of asepsis adhered to? 

-During the operation was adequate haemostasis maintained? Were tissues 

manipulated with care? Were devitalised tissues and foreign bodies removed? -If the 

surgical site was heavily contaminated, was the wound left open to heal by second 

intention?

       - Was an open drain used? Was the drainage removed soon after the operation? 

10. Medication of the wound 

-For how many hours does the protocol indicate that the surgical wound should be 

covered with a sterile dressing?

       - Does the protocol require that hands be washed before and after medication? 
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