Additional File 5: Implementation Strategies for Integrating Precision Medicine in the Treatment of Non-Communicable Diseases
This table presents implementation strategies used to integrate precision medicine into the treatment of non-communicable diseases. Each strategy was categorised using the ERIC framework.
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	Author & Year
	Strategies
	ERIC

	Alfian et al.  (2021)
	1.1a Training and practical tools that support pharmacists to quickly identify non-adherent patients and target only non-adherent patients using a tailored approach (Suggested)
1.2a Tailored counselling (Implemented)
	1.1b Conduct ongoing training & develop educational materials
1.2b Develop a formal implementation blueprint

	Alharbi et al.  (2019) 
	None reported
	N/A

	Bombard et al. (2014)
	None reported
	N/A

	Borno et al. (2021)
	4.1a Robust information and communication support to promote equitable care (via best practices and interventions that overcome language and cultural barriers) (Suggested)
	4.1b Conduct educational outreach visits & distribute educational materials

	Bryce et al. (2017)
	5.1a Genetic Tumour Board as a forum for discussion of genomic findings and an educational opportunity 
(Implemented)
	5.1b Use advisory boards and workgroups

	Burkard et al. (2017)
	None reported
	N/A

	Campbell et al. (2024)
	None reported
	N/A

	Carlo et al. (2018)
	8.1a The Prostate Cancer Clinical Trials Consortium Germline Genetics Working Group meet monthly to discuss the current state of genetic testing of men with prostate cancer for therapeutic or clinical trial purposes (Implemented)
	8.1b Use advisory boards and workgroups 

	Carroll et al. (2016)
	9.1a Having a “buddy” in a local genetics centre or an in-house nurse or family physician with genetics training as an internal expert (Suggested)
9.2a Reliable, updated, non-biased information source (Suggested)
9.3a Point-of-care tools (e.g., electronic medical record algorithms and decision support tools) (Suggested)
9.4a Up-to-date Web-based resource (an app) (Suggested)
9.5a Education sessions by family physicians with expertise (Suggested)
9.6a Patient handouts (Suggested)
	9.1b Shadow other experts
9.2b Develop educational materials & distribute educational materials
9.3b Remind clinicians
9.4b Centralise technical assistance
9.5b Conduct educational meetings
9.6b Develop educational materials & distribute educational materials

	Čerina et al. (2023)
	10.1a All precision oncology programs must be closely monitored, and the results must be reported (Suggested)
	10.1b Develop and organise quality monitoring systems & audit and provide feedback

	Cooper et al. (2022)
	None reported
	N/A

	Davis et al. (2019)
	None reported
	N/A

	Day et al. (2017)
	13.1a Introduction of new roles and external providers (Implemented)
	13.1b Revise professional roles

	Dorner et al. (2024)
	14.1a Reduce frequency of questionnaire to reduce burden and increase compliance and/or motivation (Suggested)
14.2a Auto-register when patient or caregiver submits assessment (Suggested)
14.3a Adapt app to include caregiver option to assess Patient Reported Outcomes (Suggested)
	14.1b Tailor strategies, audit and provide feedback & conduct cyclical small tests of change 
14.2b Change record system & centralise technical assistance
14.3b Conduct educational meetings & conduct cyclical small tests of change

	Dowdell et al. (2024)
	None reported
	N/A

	Fasola et al. (2023)
	None reported
	N/A

	Ghazani et al. (2017)
	None reported
	N/A

	Girgis et al.  (2017)
	18.1a Physician and patient feedback to improve innovation design (Implemented)
	18.1b Involve patients/consumers and family members;
Obtain and use patients/consumers and family feedback

	Girgis et al. (2020)
	None reported
	N/A

	Gonçalves et al. (2016)
	None reported
	N/A

	Gornick et al. (2018)
	21.1a Patient and clinician educational support (Suggested)
21.2a Improved patient-provider communication mechanisms (Suggested)
21.3a Standard guidelines as to 'actionable' molecular findings (Suggested)
	21.1b Distribute educational materials & conduct educational meetings
21.2b Facilitate relay of clinical data to providers
21.3b Change liability laws

	Harrod et al. (2023)
	None reported
	N/A

	Johnson et al. (2017)
	23.1a Proactively provide genotype-matched trials (Implemented)
23.2 Email alerts to physicians regarding potential genotype-matched trials for patients with specific alterations (Implemented)
23.3a Maintaining an expanded portfolio of genotype-relevant trials (Implemented)
	23.1b Develop a formal implementation blueprint & centralise technical assistance
23.2b Remind clinicians
23.3b Build a coalition 

	Kato et al. (2020)
	None reported
	N/A

	Klinkhammer-Schalke et al.  (2020)
	25.1a Embedding treatment in inpatient and outpatient settings through multiple medical and nonmedical specialists who participate in quality circles across geographical regions (Implemented)
25.2a Quality-of-life assessment in at least two pilot patients
per hospital and quality-of-life-profile-based feedback
on each patient’s need for quality of life-oriented care (Implemented)
25.3a Recommendations for tailored quality of life therapies were created by a quality-of-life unit instead of using an algorithm. (Suggested)
	25.1b Change service sites
25.2b Stage implementation scale up
25.3b Tailoring strategies 

	Konopik et al.  (2023)
	26.1a Interoperability of involved systems (Suggested)
26.2a Consideration of user preferences during development (Suggested)
26.3a Ensure commitment of all relevant interest holders (Suggested)
	26.1b Centralise technical assistance
26.2b Involve patients/consumers and family members
26.3b Obtain formal commitments

	Kulzer et al.  (2018)
	27.1a Structured assessment and patient education (Implemented)
27.2a Structured and therapy-adapted self-monitoring of blood glucose (Implemented)
27.3a Use of data management software to systematically document, process and visualise self-monitoring of blood glucose data (Implemented)
27.4a Patient and physician jointly review blood glucose and adjust therapy accordingly (Implemented)
27.5a Collaborative communication, in the clinically challenging group of people with diabetes with insulin-treated type 2 diabetes improves glycaemic control (Implemented)
	27.1b Conduct educational meetings
27.2b Intervene with patients/consumers to enhance uptake and adherence
27.3b Use data experts & intervene with patients/consumers to enhance uptake and adherence technical assistance
27.4b Involve patients/consumers and family members,
27.5b Intervene with patients/consumers to enhance uptake and adherence, Involve patients/consumers and family members, prepare patients/consumers to be active participants

	Li et al. (2018)
	28.1a Proactive discussions about financial barriers when reviewing treatment options with patients (Suggested)
28.2a Streamlined process for accessing co-payment assistance (Suggested)
28.3a Policy to consider alternative benefit study designs for cancer treatments development (Suggested)
	28.1b Use capitated payments, alter patient/consumer fees & use advisory boards and workgroups
28.2b Alter patient/consumer fees
28.3b Alter patient/consumer fees

	Lopez-Martinez et al. (2017)
	29.1a Development of financing models linked to joint responsibility for results (Suggested)
29.2a Implementation of pilot initiatives designed to accommodate the extension, continuity, and evaluation of results (Suggested)
	29.1b Fund and contract for the clinical innovation & access new funding 
29.2b Stage implementation scale up

	Magios et al. (2021)
	30.1a Closer patient monitoring (earlier tissue prebiopsy at progression) (Suggested)
30.2a Use of (larger) NGS panels (Suggested)
	30.1b Purposely reexamine the implementation
30.2b Increase demand

	Mainoli et al. (2024)
	31.1a The European Federation of Pharmaceutical Industries and Associations (EFPIA) recently developed policy recommendations to improve cancer care through broader access to quality biomarker testing (Implemented)
31.2b Value-based perspective, risk sharing agreement strategies enabling outcome-based coverage/ reimbursement (Suggested)
	31.1b Build a coalition & mandate change
31.2b Alter patient/consumer fees 


	Mehandziska et al. (2020)
	32.1a Improve knowledge of physicians and raise awareness for patients/general public regarding pros and cons of pre-emptive genomic testing (Suggested)
32.2a Standardisation and defined guiding principles for genomic interpretation (Suggested)
	32.1b Conduct educational outreach meetings & distribute educational materials
32.2b Use advisory boards and workgroups & mandate change

	Meiser et al.  (2016)
	33.1a Use of Berg's decision-making model for preferences on what information to receive
	33.1b Promote adaptability

	Mitri et al. (2018)
	34.1a Dedicated research staff that (1) work with Knight Diagnostic Laboratories to ensure timely processing and CLIA assay reporting, (2) ensure tissue processing and delivery to the appropriate research labs, and (3) work with clinicians and basic scientists to prioritize and track testing on each collected sample.  (Implemented)
34.2a 33  FDA approved therapies will be available to enrolled patients with funding support from philanthropy. Overcomes issues with access to clinical trials including location, slot availability and patient eligibility. (Implemented)
	34.1b Facilitation
34.2b Alter patient/consumer fees

	Mogaka et al. (2021)
	None reported
	N/A

	Moody et al. (2022)
	36.1a Automated feedback and reminders for patients (Suggested)
36.2a Patient education (Suggested)
	36.1b Develop and organise quality monitoring systems
36.2b Distribute educational materials

	Mudiyanselage et al. (2023)
	None reported
	N/A

	Palmeri et al. (2022)
	None reported
	N/A

	Patel et al. (2018)
	39.1a Perform genomic profiling earlier in the disease course, before disease progression (Suggested)
39.2a Precision oncology protocol for master or umbrella studies, which allows patients to be educated via consent regarding genomically guided treatment (streamlines enrolment and patient consent, enables review of treatment outcomes) (Implemented)
39.3a Maintain robust clinical trial portfolio and employ dedicated clinical trial/patient navigators (Suggested)
	39.1b Purposely reexamine the implementation 
39.2b Distribute educational materials (via the protocol), Change record system, Develop and organise quality monitoring systems
39.3b Facilitation

	Pereira et al.  (2023)
	40.1a Strategy for knowledge base updates, e.g., an easy-to-use rules editor (Implemented)
40.2a A multidisciplinary framework was used in the development of the knowledge base (Implemented)
	40.1b Provide local technical assistance
40.2b Use advisory boards and workgroups & develop a formal implementation blueprint


	Poonnen et al. (2024)
	41.1a Establishing a National Precision Oncology Program through the Veteran Health Administration (Implemented)
41.2a Guidelines for genomic testing of clinical tumour samples, with emphasis placed on increasing NGS technologies to veterans in rural areas (Implemented)
41.3a Facilitating access to FDA-approved (targeted therapies and immune checkpoint inhibitors and supporting clinical trial participation (Implemented)
	41.1b Involve executive boards
41.2b Increase demand
41.3b Identify and prepare champions

	Pranata et al. (2021)
	42.1a Brief deducting teaching for patients to inform self-management
42.2a Brainstorming session among patients
42.3a Making a list of patients’ needs, then ranking the priorities
	42.1b Conduct educational meetings 
42.2b Obtain and use patients/consumers and family feedback
42.3b Obtain and use patients/consumers and family feedback; Conduct local consensus discussions; Conduct local needs assessment 

	Qian et al. (2018)
	None reported
	N/A

	Quinn et al. (2021)
	44.1a The development of regional MTBs including geneticists and bio-informaticists may provide improved identification of potential off-label or investigational therapeutic options as well as assist with navigation of insurance authorisation (Suggested)
	44.1b Use advisory boards and workgroups

	Rani et al. (2023)
	45.1a Encourage teamwork among geneticists, 
bioinformaticians, ethicists, and healthcare provider (Suggested)
45.2a Promote better knowledge of personalised medicine: creating educational programmes for healthcare practitioners and the public (Suggested)
45.3a Both the public and commercial sectors put money into research and development to lower the price of targeted medicines and genetic testing through driving technological advancements. Cost effectiveness studies to investigate longer term healthcare costs and benefits (Suggested)
	45.1b Identify and prepare champions
45.2b Conduct educational meetings
45.3b Fund and contract for the clinical innovation

	Rieke et al. (2022)
	46.1a Ongoing efforts to harmonise MTB workflows (Implemented) 
46.2a Harmonise molecular database content (Implemented)
	46.1b Identify and prepare champions
46.2b Centralise technical assistance

	Roberts et al. (2016)
	47.1a Have a single nurse or staff member responsible for ordering Oncotype diagnosis might address this challenge (Suggested)
47.2a Multidisciplinary team and organisational structures to reduce department silos and inform decision-making (Suggested)
	47.1b Revise professional roles
47.2b Use advisory boards and workgroups


	Roberts et al. (2018)
	48.1a Creation of a one-page frequently asked questions sheet as take-home material to accompany the lengthy study consent form, and use of sample vignettes and visual aids to clarify the flow of study procedures and likelihood of direct benefits related to clinical care (Suggested)
48.2a Decision aids and online aids specific to genome sequencing (Suggested)
	48.1b Develop educational materials & distribute educational materials
48.2b Remind clinicians

	Ruofei Du et al. (2021)
	49.1a Baseline comorbidity assessment and intervention, followed by comprehensive evaluation to develop individualised treatment plan
49.2a Patient education and psychological education after treatment
49.3a Monitoring treatment and rapid ADRs management 
49.4a Making a reasonable follow-up strategy: Prevention and self-management education for patients and their families 
(Suggested)
	49.1b Audit and provide feedback 
49.2b Distribute educational materials
49.3b Develop and organise quality monitoring systems
49.4b Distribute educational materials & educational outreach visits

	Sadik et al. (2022)
	None reported
	N/A

	Sakamoto et al. (2023)
	None reported
	N/A

	Schwaederlie et al. (2014)
	52.1a Inclusion of physicians on the board who have expertise in a variety of histologies (Implemented)
52.2a Resources should be invested in education, reporting, and improving access to trials when it comes to molecular testing (Suggested)
	52.1b Use advisory boards and workgroups
52.2b Develop educational materials & conduct local consensus discussions

	Sharma et al. (2017)
	None reported
	N/A

	Soerensen et al.  (2014)
	54.1a Structural changes to speed up the diagnostic process
and establish a fast track for the treatment of cancer nationally (Implemented)
	54.1b Facilitation

	Spring et al. (2023)
	55.1a An experienced research nurse is instrumental in trial screening (to accurately sort through the
plausible clinical trials with slots available at a particular
moment) (Suggested)
55.2a Automated systems (with some degree of manual involvement) (Suggested)
	55.1b Revise professional roles
55.2b Remind clinicians

	Stelzer et al. (2020)
	56.1a Awareness training, strict access restrictions and a secure data infrastructure (Suggested)
56.2a Specific training to improve communication between interest holders involved in precision medicine (Suggested)
	56.1b Conduct educational meetings; Change record systems
56.2b Conduct educational meetings

	Stewart et al (2023)
	57.1a The review process allows teams to prioritise and manage cases that require urgent pharmacogenetic results (Implemented)
57.2a The clinical pharmacogenetics unit exemplifies a model useful to bridge some of these challenges by integrating the interpretation of complex genetic information with the patient’s clinical status, therapeutic goals, and concomitant therapy (Implemented)
57.3a Internal record-keeping system that helps us identify instances of duplicate orders, it serves as a safeguard to prevent unnecessary repetition of tests (Implemented)
	57.1b Develop and implement tools for quality monitoring; Facilitation
57.2b Promote adaptability; Provide local technical assistance (if this is relevant too)
57.3b Change record system 

	Sultova et al. (2021)
	None reported
	N/A

	Takamizawa et al. (2024)
	59.1a Perform Comprehensive Genomic Profiling testing in rare cancers with treatment options with evidence levels A-D
59.2a Conduct Comprehensive Genomic Profiling testing before the initiation of systemic therapy
59.3a Accelerated development of medicines with evidence levels A–D for rare cancers
	59.1b Promote adaptability, Use advisory boards and workgroups
59.2b Promote adaptability, Use advisory boards and workgroups
59.3b Involve executive board, Build a coalition

	Tobias at al. (2023)
	60.1a Develop population-tailored implementation framework to bridge the gap between precision diabetes research and clinical practice (Suggested)
60.2a Decision-support systems for healthcare practitioners (Suggested)
60.3a Forging alliances with regulatory and healthcare agencies (coverage of precision medicine tools and decision-support aids, making them accessible and affordable, ideally with free global access) (Suggested)
	60.1b Tailor strategies
60.2b Remind clinicians
60.3b Build a coalition


	Tögel et al. (2023)
	None reported
	N/A

	Trevethan et al. (2022)
	62.1a Pilot of Indocyanine Green lymphography clinic (Implemented)
62.2a Consumer partner, who provided input into clinic design, procedure experience, research processes and feedback following their direct experience piloting the clinic (Implemented)
	62.1b Stage implementation scale up
62.2b Involve patients/consumers and family members


	Tutty et al. (2019)
	None reported
	N/A

	Vedanthan et al. (2019)
	64.1a Portable care delivered outside a health facility in community and group settings (Suggested)
64.2a Task redistribution within teams (Suggested)
64.3a Medical informatics (Suggested)
	64.1b Conduct educational outreach visits
64.2b Revise professional roles
64.3b Facilitate relay of clinical data to providers

	Weiss et al. (2023)
	None reported
	N/A

	Westbrook et al. (2019)
	None reported
	N/A

	Zipkin et al. (2021)
	67.1a Patient-sharing networks are a promising approach for exploring how the relationships between physicians’ impacts 
health care utilisation, costs, and quality (Suggested)
	67.1b Conduct local consensus discussions

	Zwanenburg et al. (2024)
	None reported
	N/A



Abbreviations: Adverse Drug Reaction, ADR; Food and Drug Administration, FDA; Molecular Tumour Board, MTB; Next Generation Sequencing, NGS







