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Trend monitoring - application of the Danish Healthcare-associated infections database (HAIBA) 

Implementation, maintenance and operationalization 

In the future, the Regional Clinical Quality Programme (RKKP) intends to implement a similar quality indicator for knee arthroplasty surgeries based on HAIBA’s SSI surveillance data. 

Benchmarking - application of the Dutch AS SSI system after orthopedic surgery (PREZIES PAS ORTHO) 

Requirements, data sources and definitions 
Organization of data governance was a crucial step in this process. An automated surveillance module could be integrated in the PREZIES network and its governance structure; in addition, roles and responsibilities of the RIVM and hospitals were described, given the local implementation strategy (in line with the PRAISE Roadmap, refer to table 6) (1). 
Internal quality control and improvement - application of the AS SSI from Bellvitge University Hospital (Spain) 

Design principles, implementation strategy, and selection of algorithm (fully / semi) 

The following principles are applied to achieve an accurate and reliable data extraction: i) Structured data are used to increase robustness of the process, avoiding the use of too specific criteria that could make the methodology less adaptable to clinical or coding changes over time. Such structured data include e.g.  ATC code J01 for antibiotics or cultures sent to the microbiology department. ii) A minimal data set (MDS) and standardized surveillance definitions were applied to obtain reproducible results overtime. As recently reported, deviations in algorithms and clinical definitions are possible at the hospital level dependent on the local clinical practices and feasibility of data extraction [1]. When initial algorithm definitions are modified, re-validation of the new data extraction and algorithm performance becomes necessary. Iii) An extraction method that accounted for multiple procedures during surgery and combines different procedure codes was developed. This is essential to ensure data accuracy, e.g. if SSI surveillance is not intended to imply combined surgeries such as cardiac aortic valve and aortic root replacement. In this scenario, different procedure ICD-10 codes were considered. Data extraction included the surgical procedure code '02RF0JZ'(aortic cardiac valve replacement), but not the code '02RX0JZ' (for ascending thoracic aorta).   

Research - application of the French automated SSI surveillance system (SPICMI) 

Requirements, data sources and definitions
[bookmark: _Hlk166534055]
Data sources used are electronic health records mainly represented by hospital discharge database (HDD) for procedures and diagnosis (ICD-10 codification), microbiology lab data, and antibiotic prescription (urology only) (2). If available, non-structured electronic clinical data records could be also used for SSI diagnosis. Based on these data sources, SSI detection was classified in 3 categories according to a combination of 2 criteria: 1) reoperation during the index stay or rehospitalization and 2) positive microbiological sample from one of the three levels of the surgical site (superficial, deep or organ space). These two events should have occurred within the 30 days following the initial surgery (90 days in case of remaining implants) according to standard usual definition (ECDC/CDC based) (3, 4)). The SSI was defined as highly probable if 2 criteria were present and as mildly probable if only 1 criterion was present. In this case, the IPC team should confirm whether SSI diagnosis has met the standard definition criteria by searching data from the clinical records, and confirming results with the surgeon. SSI diagnosis was rejected if none of the two criteria were present. The same process was used for urological surgery based on either positive urine culture and/or antibiotic prescription more than 48h within the 30 days after surgery.
Three classes of SSI were defined including superficial SSI of the incision, deep SSI or organ / space SSI (3, 4). 
a) Superficial SSI of the incision: infection that affects the skin and subcutaneous tissues around the incision during the first 30 days after surgery, AND at least one of the following criteria:
1. Purulent discharge at the superficial level of the incision with or without microbiological confirmation;
2. A microorganism isolated from a tissue or fluid culture, collected aseptically from the surface of the incision;
3. The patient has at least one of the following signs or symptoms: pain or tenderness, localized oedema, erythema, or local warmth of the wound associated with deliberate opening by the surgeon (or other clinician), unless if the culture is negative;
4. A superficial SSI of the incision diagnosed by the surgeon (or the clinician in charge of the patient).
b) Deep SSI: infection which appears to be linked to the procedure and which affects the deep soft tissues (e.g. fascia and/or muscle) of the incision during the 30 days following the procedure (or 90 days depending on the surgery), AND at least one of the following criteria:
1. Purulent discharge from the deep incision;
2. Spontaneous dehiscence of the deep incision, OR an incision deliberately opened or separated by the surgeon (or other clinician) when the patient has at least one sign or symptom of infection (fever [>38.5°C], localized pain or tenderness) AND when a micro- organism was isolated and collected aseptically from the soft tissues deep in the incision;
3. a deep abscess is identified by direct examination during re-operation, by histopathology or by radiological examination.
c) Organ/space SSI: infection that appears to be related to the procedure AND involves the surgical site organ/space (any anatomical part, other than the incision, opened or manipulated during the surgical procedure) that develops within 30 days of the procedure without implant (or 90 days depending on the surgery), AND at least one of the following criteria:
1. A purulent discharge from a drain placed in the organ/space;
2. An identification of microorganism(s) in a fluid or tissue sample collected aseptically from the organ/operative site space by a microbiological test based on culture or a method other than culture and having been carried out for diagnostic or treatment purposes;
3. An abscess in the organ/space is identified by a macroscopic approach during re-operation, by histo-pathological or radiological examination.

Implementation, maintenance and operationalization
For the purpose of performing AS SSI, HCF must use their own data to complete a formatted Excel® file. Data export is done from the local HDD or other local IT databases that allows filling in all variables. For some variables that are extracted from other databases than the HDD databases, re-coding might be necessary
Barriers and challenges 
Since 2023, surgeons have been more and more involved in identification of codes from the HDD that are relevant for AS SSI. This approach particularly supports HCF with small local IPC teams to overcome hurdles that keep them from participating in the national network.
Since launching the SPICMI program, participation has gradually increased. Until today, 41.3% (n = 411) of French HCF practicing surgery participated at least once. 
General practical steps from conception to implementation
[bookmark: _Hlk183513081]Supplemental Table 1: Items relevant to report for decision making in the development of an automated surveillance system
	Items relevant to report for decision making in the development of an automated surveillance system

	1
	Surveillance purpose1

	2
	Target audience1

	
	Aims of automation, design principles2-3

	
	Implementation approach2

	3
	Data sources (selection surveillance population, algorithm, risk factors)2-3; MDS

	4
	Data qualifications and standardization1-2

	5
	Surveillance population and inclusion criteria1,3

	6
	Type of HAI and case definition1-3

	7
	Semi/fully automated surveillance1, 4

	8
	Algorithm (incl. performance measures) 1-4

	9
	Validation (reference data, sample size) 2, 3

	10
	Feedback information1

	11
	Phase of implementation3

	12
	Workflow, maintenance3

	13
	Barriers/facilitators3


MDS, Minimal data set. Items as described by 1) Table 1, 2) van Mourik et al. 2021 (1),  3) Verberk et al. 2022 (5) and 4) van Mourik et al. 2018 (6). 
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