
SUPPLEMENTARY MATERIAL 

Table S1. Search strategy for electronic databases

	Keywords and MeshWords 


	Clinical decision support system
	((((Clinical Decision Support Systems) OR Clinical Decision Support) OR Clinical Decision Supports) OR Decision support) OR Decision algorithm))))

	AND Antibiotic Use 

	(((((((Antimicrobial Stewardship) OR Antibiotic) OR Antibacterial) OR Anti-infective) OR Antimicrobial) OR Antifungal) OR Antiviral) OR Antiparasitic)))))))

	AND Implementation

	((((Implementation) OR Sustainability) OR Adoption) OR Implementation strategy) OR Implementation strategies))))

	Feedback
	Exp. Feedback

	Search limits

	Search limited to

	Keyword and Mesh Words search

	Language
	English


	Year of publication
	No restriction





Table S2. Included studies information 
	Author, year
	Title
	Reference

	Bond et al., 2017

	Outcomes of multisite antimicrobial stewardship programme implementation with a shared clinical decision support system.

	[32]

	Charani et al., 2013

	An analysis of the development and implementation of a smartphone application for the delivery of antimicrobial prescribing policy: lessons learnt.

	[25]

	Charani et al., 2017

	Effect of adding a mobile health intervention to a multimodal antimicrobial stewardship programme across three teaching hospitals: an interrupted time series study

	[24]

	Chow et al., 2016

	Implementation hurdles of an interactive, integrated, point-of-care computerised decision support system for hospital antibiotic prescription.

	[33]

	Dean et al., 2020
	Implementation of Real-Time Electronic Clinical Decision Support for Emergency Department Patients with Pneumonia Across a Healthcare System. 

	[34]

	Hoff et al., 2018

	Implementation of a Mobile Clinical Decision Support Application to Augment Local Antimicrobial Stewardship.

	[35]

	Hum et al., 2014

	Developing clinical decision support within a commercial electronic health record system to improve antimicrobial prescribing in the neonatal ICU.

	[36]

	Jones et al., 2019

	CDS in a Learning Health Care System: Identifying Physicians' Reasons for Rejection of Best-Practice Recommendations in Pneumonia through Computerized Clinical Decision Support.

	[37]

	Keller et al., 2018

	The Use of Clinical Decision Support in Reducing Diagnosis of and Treatment of Asymptomatic Bacteriuria.

	[26]

	Nachtigall et al., 2014

	Long-term effect of computer-assisted decision support for antibiotic treatment in critically ill patients: a prospective 'before/after' cohort study.

	[38]

	Rodriguez-Maresca et al., 2014

	Implementation of a Computerized Decision Support System to Improve the Appropriateness of Antibiotic Therapy Using Local Microbiologic Data

	[39]

	Simoes et al., 2018

	Participatory implementation of an antibiotic stewardship programme supported by an innovative surveillance and clinical decision-support system.

	[3]





Table S3. Clinical outcomes of the CDSS use in antimicrobial stewardship in the 12 included studies.
	Study
	Outcome of CDSS use in antimicrobial stewardship
	Process outcome
	Outcome categories

	Bond et al. 2017: Outcomes of multisite antimicrobial stewardship programme implementation with a shared clinical decision support system.
	· Antimicrobials targeted for increased use rose by 32% (p < 0.01), whereas those targeted for decreased use dropped by 23% (p < 0.01).
· Antimicrobial costs decreased by AUD$64,551/month (p < 0.01), then rose by AUD$7,273/month (p < 0.01).
· HCA-CDI rates dropped by 0.2 cases/10,000 OBDs/month post-intervention (p < 0.01).
· Respiratory and septicaemia LOS were both reduced by 10% (p < 0.01); background LOS decreased by 9.5%.
· Respiratory infection-related SMR dropped by 32%; septicaemia infection-related SMR decreased by 36%; the background SMR rate decreased by 24%.
	Effective
	


• Use of evaluative and iterative strategies;
• Provide iterative assistance;
• Develop stakeholders’ interrelationships;
• Train and educate stakeholders

	Charani et al. 2013: An analysis of the development and implementation of a smartphone application for the delivery of antimicrobial prescribing policy: lessons learnt.
	· 40% of junior doctors downloaded the application within the first month, and 100% within 12 months of CDSS implementation.
· Users accessed sessions per month an average of 1,900.
· 71% of clinicians reported improved antibiotic knowledge following CDSS utilization.
	Effective
	• Use of evaluative and iterative strategies;
• Adapt and tailor to context
• Develop stakeholders’ interrelationships;
• Train and educate stakeholders;
• Support clinicians;
• Change infrastructure

	Charani et al. 2017: Effect of adding a mobile health intervention to a multimodal antimicrobial stewardship programme across three teaching hospitals: an interrupted time series study
	· CDSS implementation increased compliance with policies in medicine by 6.48% and in surgery by 6.63%.
· There was a 15% increase in medicine and a 36% increase in surgery in the percentage of prescriptions that had a stop/review date documented.
	Effective
	• Use of evaluative and iterative strategies;
• Provide iterative assistance;
• Develop stakeholders’ interrelationships;
• Train and educate stakeholders

	Chow et al. 2016: Implementation hurdles of an interactive, integrated, point-of-care computerised decision support system for hospital antibiotic prescription.
	· Among the monthly average antibiotic prescriptions issued, 26.1% involved ARUSC launches (48.1% of ARUSC launches were achieved via auto-trigger).
· 89% of ARUSC* recommendations were accepted, whereas only 40% of recommendations associated with automatically triggered completed launches were accepted.
	Effective
	• Use of evaluative and iterative strategies
• Provide iterative assistance;
• Adapt and tailor to context;
• Develop stakeholders’ interrelationships

	Dean et al. 2020: Implementation of Real-Time Electronic Clinical Decision Support for Emergency Department Patients with Pneumonia Across a Healthcare System. 
	· Mortality among patients with community-acquired pneumonia in hospitals where the ePNA CDSS was available was significantly lower compared to three hospitals where the CDSS was not available (OR: 0.53; 95% CI: 0.28 to 0.99), with unadjusted mortality being 7.8% in usual care hospitals versus 5.2% in ePNA hospitals.
	Ineffective
	• Use of evaluative and iterative strategies;
• Develop stakeholders’ interrelationships;
• Train and educate stakeholders;
• Support clinicians

	Hoff et al. 2018: Implementation of a Mobile Clinical Decision Support Application to Augment Local Antimicrobial Stewardship.
	· No quantitative outcomes provided
	Ineffective
	• Use of evaluative and iterative strategies;
• Adapt and tailor to context;
• Develop stakeholders’ interrelationships;
• Train and educate stakeholders;
• Change infrastructure

	Hum et al. 2014: Developing clinical decision support within a commercial electronic health record system to improve antimicrobial prescribing in the neonatal ICU.
	· From July 2010 to May 2012, CDSS was used to prescribe antibiotics to 22% of patients.
· 63% of survey respondents were aware of the CDSS tool, but only 37% used it during their NICU rotation.
· 43% of respondents considered the summarized culture results to be the most useful feature, while 48% found antibiotic recommendations most useful.
	


Partially effective
	• Use of evaluative and iterative strategies;
• Develop stakeholders’ interrelationships;
• Train and educate stakeholders

	Jones et al. 2019: CDS in a Learning Health Care System: Identifying Physicians' Reasons for Rejection of Best-Practice Recommendations in Pneumonia through Computerized Clinical Decision Support.
	· Physicians rejected recommendations to send a patient home in 24% of cases, adding comments as additions or alternatives to the predefined responses in 53% of cases.
· Physicians rejected broad-spectrum antibiotic recommendations in 10% of cases, adding comments in 76% of cases.
	Ineffective
	• Use of evaluative and iterative strategies;
• Develop stakeholders’ interrelationships;
• Train and educate stakeholders

	Keller et al. 2018: The Use of Clinical Decision Support in Reducing Diagnosis of and Treatment of Asymptomatic Bacteriuria.
	· A 45% decrease in unnecessary urine cultures ordered, reducing diagnostic tests that did not align with clinical guidelines.
· A 27% decrease in unnecessary antibiotic prescriptions, improving antibiotic stewardship and lowering the risk of antibiotic resistance.
	Ineffective
	• Train and educate stakeholders

	Nachtigall et al. 2014: Long-term effect of computer-assisted decision support for antibiotic treatment in critically ill patients: a prospective 'before/after' cohort study.
	· Adherence to guidelines increased from 61% prior to implementation to 92% in Post1, then decreased to 76% in Post2 but remained significantly higher than baseline in Post3 at 71% (p = 0.178).
· Guideline adherence above 70% resulted in a lower mortality rate (8%) compared to a mortality rate of 12% when guideline adherence was below 70%.
	


Ineffective
	• Use of evaluative and iterative strategies;
• Provide iterative assistance;
• Adapt and tailor to context;
• Develop stakeholders’ interrelationships;
• Train and educate stakeholders

	Rodriguez Maresca et al. 2014: Implementation of a Computerized Decision Support System to Improve the Appropriateness of Antibiotic Therapy Using Local Microbiologic Data
	· LRMs were used for antibiotic prescriptions in 20.2% of patients, and PMRTRs in 78.2%. Selective antibiotics against the identified bacteria were prescribed in 80% of cases when using LRMs and in 82% of cases when using PMRTRs.
· When neither LRMs nor PMRTRs were considered for empiric treatment prescriptions, only 40% of the antibiotics prescribed were selective

	

Ineffective
	• Train and educate stakeholders

	Simoes et al. 2018: Participatory implementation of an antibiotic stewardship programme supported by an innovative surveillance and clinical decision-support system.
	· No quantitative outcomes provided
	Partially effective
	• Use of evaluative and iterative strategies;
• Provide iterative assistance;
• Adapt and tailor to context
• Develop stakeholders’ interrelationships
• Train and educate stakeholders;
• Support clinicians


* Antibiotic Resistance Utilisation and Surveillance-Control (ARUSC), electronic CDS for pneumonia (ePNa), local resistance maps (LRMs), preliminary microbiological reports with therapeutic recommendation (PMRTRs)


