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2 Definitions of postoperative complications[1] 
The primary outcome is postoperative infection of Clavien-Dindo grade II or greater within 30 days 

of randomisation. This is defined as one or more of the following infections: 

i. Superficial surgical site infection; 

ii. Deep surgical site infection;  

iii. Organ space surgical site infection; 

iv. Pneumonia; 

v. Urinary tract infection; 

vi. Laboratory confirmed blood stream infection; 

vii. Source uncertain; this is defined as an infection which is one or more of the above (i.e. i-

vi), but it is unclear which.  

 

Patients who die before day 30 without experiencing an infection will be counted as having ‘no 

infection’. This is because death after a different type of complication will be related to a different 

biological mechanism. Patients who die before day 30 and have experienced an infection will be 

counted as having an infection. The date of infection is defined as the date a patient first receives 

treatment for that infection. In cases where there has been more than one infection, only the date 

of the first infection will be recorded. Infection must be of Clavien-Dindo grade II or greater, as 

follows: 

 

I. Any deviation from the normal postoperative course without the need for pharmacological, 

surgical, endoscopic or radiological intervention. Anti-emetics, anti-pyretics, diruetics, 

electrolytes or physiotherapy are not considered a deviation from the normal postoperative 

course. 

II. Requires pharmacological treatment with drugs (including blood transfusion or total 

parenteral nutrition) other than those excluded from grade I. 

III. Requires surgical, endoscopic or radiological intervention. 

IV. Life-threatening complication requiring critical care admission 

 V.      Death 

 

 

2.1 Definitions of infections 

Surgical site infection (superficial surgical site) 

An infection at the surgical incision site which meets the following criteria:  

 Involves only skin and sub-cutaneous tissue of the incision and 



 The patient has at least one of the following: 

 purulent drainage from the superficial incision  

 organisms isolated from an aseptically obtained culture of fluid or tissue from the 

superficial incision 

 at least one of the following symptoms or signs of infection: pain or tenderness, localized 

swelling, redness, or heat, and superficial incision is deliberately opened by surgeon and is 

culture positive or not cultured. A culture-negative finding does not meet this criterion. 

 diagnosis of an incisional surgical site infection by a surgeon or attending physician 

 

Surgical site infection (deep surgical site) 

An infection at the surgical incision site which meets the following criteria:  

 Involves deep soft tissues (e.g. fascial and muscle layers) of the incision and 

 The patient has at least one of the following: 

 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 opened by a surgeon and is 

culture-positive or not cultured when the patient has at least one of the following 

symptoms or signs: fever (>38ᵒC), or localized pain or tenderness. A culture-negative 

finding does not meet this criterion. 

 an abscess or other evidence of infection involving the deep incision is found on direct 

examination, during surgery, or by histopathologic or radiologic examination 

 diagnosis of an incisional surgical site infection by a surgeon or attending physician 

 

Surgical site infection (organ/space) 

An infection at the surgical incision site, excluding the fascia or muscle layers, which appears to be 

related to the surgical procedure and involves any part of the body, excluding the skin incision, 

fascia, or muscle layers, that is opened or manipulated during the operative procedure and the 

patient has at least one of the following: 

 purulent drainage from a drain that is placed through a stab wound into the organ/space 

 organisms isolated from an aseptically obtained culture of fluid or tissue in the organ/ space 

 an abscess or other evidence of infection involving the organ/space that is found on direct 

examination, during reoperation, or by histopathologic or radiologic examination 

 diagnosis of an organ/space surgical site infection by a surgeon or attending physician 

 

Pneumonia 

This is defined as two or more serial chest radiographs with at least one of the following (one 

radiograph is sufficient for patients with no underlying pulmonary or cardiac disease): 

a. new or progressive and persistent infiltrates 

b. consolidation 

c. cavitation 

 

And at least one of the following:  

a. fever (>38°C) with no other recognized cause 



b. leucopenia (<4,000 white blood cells/mm3) or leucocytosis (>12,000 cells/mm3) 

c. for adults >70 years old, altered mental status with no other recognized cause 

 

And at least two of the following: 

a. new onset of purulent sputum or change in character of sputum, or increased respiratory 

secretions, or increased suctioning requirements 

b. new onset or worsening cough, or dyspnoea, or tachypnoea 

c. rales or bronchial breath sounds 

d. worsening gas exchange (hypoxia, increased oxygen requirement, increased ventilator demand) 

 

Urinary tract infection 

A positive urine culture of ≥105 colony forming units/mL with no more than two species of micro-

organisms with at least one of the following symptoms or signs: fever (>38 °C), urgency, frequency, 

dysuria, supra-pubic tenderness, costo-vertebral angle pain or tenderness with no other recognised 

cause, identified within a 24-hour period.  

 

Alternatively, the patient has an abscess or other evidence of infection seen on direct examination, 

during a surgical operation, or during a histopathologic examination with one of the following: 

a) purulent drainage from affected site; 

b) radiographic evidence of infection; 

c) physician diagnosis of infection of the kidney, ureter, bladder, urethra, or tissues 

surrounding the retroperitoneal or perinephric space; 

d) physician institutes antibiotic therapy for an infection of the kidney, ureter, bladder, urethra, 

or surrounding tissues. 

 

Laboratory confirmed bloodstream infection 

An infection which meets at least one of the following criteria but is not related to infection at 

another site:   

 Patient has a recognised pathogen cultured from one or more blood cultures and the organism 

cultured from blood is not related to an infection at another site 

 Patient has at least one of the following signs or symptoms: fever (>38°C), chills, or hypotension 

and at least one of the following:  

a) common skin contaminant cultured from two or more blood cultures drawn on separate 

occasions 

b) common skin contaminant cultured from at least one blood culture from a patient with an 

intravascular line, and the physician institutes antimicrobial therapy 

c) positive blood antigen test  

 

Infection, source uncertain 

An infection which is considered likely to be one of the following but cannot be differentiated 

because clinical information suggests more than one possible site: Superficial surgical site infection, 

or Deep surgical site infection, or Organ space surgical site infection, or Pneumonia, or Urinary tract 

infection, or Laboratory confirmed blood stream infection. There must be a strong clinical suspicion 

of infection meeting two or more of the following criteria:  



1. Core temperature <36°C or >38°C 

2. White cell count >12 x 109/L or <4 x 109/L 

3. Respiratory rate >20 breaths per minute or PaCO2 <35 mmHg 

4. Pulse rate >90 beats per minute 

 

2.2 Acute cardiac events 

Acute cardiac events comprise the following events which are defined below. 

 Arrhythmia 

 Myocardial infarction 

 Myocardial injury after non-cardiac surgery (MINS) 

 Cardiac arrest without successful resuscitation 

 Cardiogenic pulmonary oedema 

 

Arrhythmia 

Arrhythmia is defined as electrocardiograph (ECG) evidence of cardiac rhythm disturbance.  

 

Myocardial infarction 

Increase in serum cardiac biomarker values (preferably cardiac troponin) with at least one value 

above the 99th percentile upper reference limit and at least one of the following criteria:  

 Symptoms of ischemia 

 New or presumed new significant ST-segment or T-wave ECG changes or new left bundle 

branch block  

 Development of pathological Q-waves on ECG 

 Radiological or echocardiographic evidence of new loss of viable myocardium or new 

regional wall motion abnormality 

 Identification of an intra-coronary thrombus at angiography or autopsy 

 

Myocardial injury after non-cardiac surgery (MINS) 

Peak Troponin T of 0.03ng/ml or greater, without evidence of a non-ischaemic aetiology (e.g. sepsis). 

This criterion does not require the presence of an ischaemic feature. 

 

Cardiac arrest with successful resuscitation 

Clinical diagnosis of cardiac arrest followed by return of spontaneous circulation for at least one 

hour. 

 

Cardiogenic pulmonary oedema 

Cardiogenic pulmonary oedema is defined as evidence of fluid accumulation in the alveoli due to 

poor cardiac function. 

 



2.3 Acute kidney injury 

Acute kidney injury is defined as a two-fold increase in serum creatinine or sustained oliguria of < 0.5 

ml kg-1 hour-1 for twelve hours. 

 

2.4 Other complications to be reported but not analysed as outcome measures 

Acute psychosis 

Acute episode of severe confusion or personality change which may result in hallucinations or 

delusional beliefs in the absence of a pre-existing diagnosis which may account for the clinical 

symptoms and signs. 

 

Acute respiratory distress syndrome  

Develops within one week of surgery; and chest radiograph or computed tomography scan 

demonstrating bilateral opacities not fully explained by effusions, lobar/lung collapse or nodules; 

and respiratory failure not fully explained by cardiac failure or fluid overload; and oxygenation meets 

one of the following criteria (note severity still graded according to Clavien-Dindo system): 

a. Mild: PaO2:FiO2 between 200 and 300 mmHg with PEEP or CPAP ≥5 cmH2O
c 

b. Moderate: PaO2:FiO2 between 100 and 200 mmHg with PEEP ≥5 cmH2O 

c. Severe: PaO2:FiO2 ≤100 mmHg with PEEP ≥5 cmH2O 

 

Anaphylaxis 

Severe, life-threatening, generalized or systemic hypersensitivity reaction.  

 

Anastomotic breakdown 

Leak of luminal contents from a surgical connection between two hollow viscera. The luminal 

contents may emerge either through the wound or at the drain site, or they may collect near the 

anastomosis, causing fever, abscess, septicaemia, metabolic disturbance and/or multiple-organ 

failure. The escape of luminal contents from the site of the anastomosis into an adjacent localised 

area, detected by imaging, in the absence of clinical symptoms and signs should be recorded as a 

sub-clinical leak.  

 

Bowel infarction 

Clinical diagnosis demonstrated at laparotomy. 

 

Gastrointestinal bleed 

Gastrointestinal bleed is defined as unambiguous clinical or endoscopic evidence of blood in the 

gastrointestinal tract. Upper gastrointestinal bleeding (or haemorrhage) is that originating proximal 

to the ligament of Treitz, in practice from the oesophagus, stomach and duodenum. Lower 

gastrointestinal bleeding is that originating from the small bowel and colon.  

 

Multi-organ dysfunction syndrome 

A life threatening but potentially reversible physiologic derangement involving failure of two or 

more organ systems not involved in the primary underlying disease process.  

 

Paralytic ileus 



Failure to tolerate solid food or defecate for three or more days after surgery.  

 

Perforated viscus 

Clinical diagnosis demonstrated at laparotomy or confirmed by contrast enhanced radiograph or CT 

scan. For example perforated bowel, gall bladder etc. 

 

Other postoperative haemorrhage (not gastrointestinal bleed) 

Blood loss within 72 hours after the start of surgery which would normally result in transfusion of 

blood.  

 

Pulmonary embolism 

A new blood clot or thrombus within the pulmonary arterial system. Appropriate diagnostic tests 

include scintigraphy and CT angiography. Plasma D-dimer measurement is not recommended as a 

diagnostic test in the first three weeks following surgery.  

 

Stroke 

An embolic, thrombotic, or haemorrhagic cerebral event with persistent residual motor, sensory, or 

cognitive dysfunction (e.g. hemiplegia, hemiparesis, aphasia, sensory deficit, impaired memory).  

 

3 Other definitions 

3.1 Preoperative immunosuppressive treatment 

Preoperative steroids: Regular administration of an oral or parenteral corticosteroid medication (e.g. 

Prednisone, Decadron) ending within 30 days prior to surgery for a chronic medical condition (e.g. 

COPD, asthma, rheumatoid arthritis, inflammatory bowel disease). Topical corticosteroids applied to 

the skin, or corticosteroids administered rectally or by inhalation are not included. This does not 

include short course steroids of a duration of 10 days or less.[2] 

 

Preoperative chemotherapy for malignancy: Any chemotherapy treatment for cancer ending within 

30 days prior to surgery. Chemotherapy includes, but is not restricted to oral and parenteral 

treatment with chemotherapeutic agents for malignancies such as colon, breast, lung, and 

gastrointestinal solid tumours as well as lymphatic and hematopoietic malignancies such as 

lymphomas, leukaemia, and multiple myeloma. This does not include treatment consisting solely of 

hormonal therapy.[2] 

  

Other immunosuppressive treatment: any other immunosuppressive treatment given by the oral or 

parenteral route for 10 days or longer ending within 30 days prior to surgery, for chronic 

inflammatory or auto-immune conditions or transplant. This may include cytostatics (e.g. 

cyclophosphamide, methotrexate, azathioprine), monoclonal or polyclonal antibodies, calcineurin 

inhibitors (e.g. cyclosporin, tacrolimus, sirolimus) or others (e.g. mycophenolate, TNF-binding 

proteins). This does not include drugs administered by the topical, inhaled or rectal route. 

 



3.2 Level of care after surgery 

The level of care should be defined according to the care the patient received rather than the 

location. For example, a patient receiving level 2 care in a level 3 area should be recorded as 

receiving level 2 care.  

1. Critical care level 3: includes advanced organ support e.g. invasive ventilation, renal replacement 

therapy. 

2. Critical care level 2: may include advanced cardiorespiratory monitoring (e.g. invasive arterial / 

central venous monitoring) and basic organ support (e.g. non-invasive ventilation, 

inotropic/vasoactive drug administration). 

3. Post-anaesthetic care unit: care within a designated area for the patients in the immediate 

recovery from anaesthesia. May deliver care at levels 1 to 3. 

4. Surgical ward (level 0/1): normal ward care without level 2 or 3 capabilities. 
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