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Chapter 1: Guideline Development Process 
	[bookmark: OLE_LINK2]Table 1.1 Summary of the guideline development process mapped to the AGREE-II criteria

	Domain 1: Scope and purpose

	1. Overall Objective
The purpose of this guideline is to support healthcare professionals and patients in making the decision about when and how to initiate pharmacotherapy for antipsychotic-related dyslipidaemia in those aged 10 years or more. The guideline takes an individual patient perspective with system level considerations such as feasibility, access to specialist care, equity and cost effectiveness included in the decision-making process.

First-line pharmacological interventions were included in the scope including statin and omega-3 therapy. These agents are indicated for primary prevention of cardiovascular disease and hypertriglyceridaemia. The more intensive and adjunctive pharmacological interventions were excluded from the scope of this guideline including ezetimibe, fibrates, proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors, icosapent ethyl and bempedoic acid.

Whilst outside of the scope of the evidence synthesis, the guideline development group (GDG) recognised that non-pharmacological interventions such as diet and lifestyle interventions have demonstrated improvements in many clinical outcomes in those taking antipsychotic medicines and those living with severe mental illness including, quality of life, physical fitness, weight management, cognition and mental health outcomes. Diet and lifestyle interventions were considered by the GDG as standard care and should be offered to all patients from the point of initiation of antipsychotic therapy.  However, the GDG considered the iatrogenic harm from antipsychotic-related dyslipidaemia to be less responsive to diet and lifestyle interventions and therefore, recommendations for pharmacological management are considered in addition to the standard of care. 

2. Key Health Question
The GDG identified key health questions that a clinician and patient would consider when making a decision to initiate pharmacotherapy to manage antipsychotic-related dyslipidaemia. 

KHQ 1: What pharmacological interventions are effective for the management of antipsychotic-related dyslipidaemia?  

KHQ 2: What criteria inform the decision to initiate pharmacotherapy for antipsychotic-related dyslipidaemia? 

KHQ 3: What thresholds for intervention inform the decision to initiate pharmacotherapy for antipsychotic-related dyslipidaemia? 

3. Population
The recommendations are for people aged 10 years and over who are prescribed antipsychotic medicines. The guideline was intended to apply to primary, secondary and tertiary mental health service and general practice settings.


	Domain 2: Stakeholder Involvement

	4. Guideline development group
A Guideline Development Group (GDG) was convened by invitation. This consisted of an international, multidisciplinary team from the PROGRESS (Psychosis, Recovery, Optimisation through Guidelines and Research-based Evidence in Service Strategies) Research Group. Members included experts-by-experience and those with expertise in metabolic psychiatry, adult psychiatry, child and adolescent psychiatry, general practice, pharmacists, cardiologists (both adult and paediatric), lipidologists and endocrinologists. 

The GDG was divided into a steering group, expert guideline development panel and an external review panel.  GDG members disclosed possible conflicts of interest. Conflicts were reviewed by the guideline Chair (BOD) and no action was deemed necessary to manage conflicts. The guideline development process was led by the steering group (BOD - Chair, DK, CHR, AC) with expertise in evidence synthesis including systematic review and meta-analysis, the GRADE-ADOLOPMENT approach, implementation science, and translating research into practice.1 Field testing among clinicians working in clinical practice settings in Ireland and the UK occurred at several stages throughout the process and an external review was carried out on the final draft of the guideline algorithm. 
5. Views of target Population
Experts-by-experience were involved from topic prioritisation and throughout the guideline development process. A panel of six PPI partners, part of the PROGRESS research group, was invited to take part in qualitative interviews to explore patient important outcomes and elicit views on the factors that might influence the decision to initiate pharmacotherapy for antipsychotic-related dyslipidaemia. 

6. Target users
The target user of this guideline is any person involved in the management of physical health and optimisation of medicines in people taking antipsychotic medicines. This includes psychiatrists, pharmacists, nurses, general practitioners, adult, child and adolescent service users, parents and carers, service leads and policy makers.


	Domain 3: Rigour of Development

	7. Evidence Synthesis
To address each KHQ, the evidence synthesis formed three work packages. 

7.2 Work package 1: Systematic Literature Review 
Literature was reviewed for evidence of pharmacological interventions to manage antipsychotic-related dyslipidaemia in two populations 1) adults, 2) children and adolescents. Search strategy and results for children and adolescents is detailed in Table 1.2. An umbrella review of pharmacological interventions for cardiometabolic outcomes was used for the adult population.2 

7.3 Work package 2: Systematic Guideline Review
Medline and Embase databases were searched for eligible clinical practice guidelines. Specialist websites and guideline repositories were also searched. Table 1.2 outlines the search terms and search strategy. 

7.1 Work package 3: Identification of patient important outcomes and values
Literature was reviewed for patient important outcomes for the management of dyslipidaemia and prevention of cardiovascular disease. In addition, a panel of 6 PPI partners, part of the PROGRESS research group, was invited to take part in qualitative interviews to explore patient important outcomes and elicit views on the factors that might influence the decision to initiate pharmacotherapy for antipsychotic-related dyslipidaemia. Interviews were conducted between 7th and 15th August 2025 via Microsoft Teams. A topic guide consisting of open-questions was co-designed with the PPI co-ordinator (MN). Ethical approval was granted from the research and ethics committee, Trinity College Dublin, Ireland. 

Lipid parameters are considered surrogate markers for cardiovascular disease, whereas, major adverse cardiac events are considered composite outcome measures. It was essential to determine which outcomes are valued most by patients and thus prioritised by guideline development groups.

8. Source Guideline Identification: Criteria for selecting evidence
All guidelines were reviewed for currency, quality and methodology. Guidelines were included if they made recommendations for the initiation of pharmacological interventions for adults or children for the management of dyslipidaemia or the prevention of cardiovascular disease. To ensure only in-date guidelines were included, a time-frame of 20 years was applied and a search conducted from January 2005 to August 2025. Where guidelines had been updated in this time-frame, only the latest version of the guideline was considered. Where guideline groups adapted an international guideline without conducting an independent evidence synthesis, these were excluded. 

In the absence of relevant clinical practice guidelines (e.g. for children and adolescents), literature was reviewed for guidelines/consensus statements that applied to populations that were deemed by the GDG to be at similar or elevated risk of cardiovascular disease i.e. iatrogenic causes of dyslipidaemia such as transplant and chemotherapy recipients.

Titles and abstracts were screened independently by two researchers (AC and HT). Data were extracted using a pre-piloted tool for each of the key health questions by AC and independently checked by CHR.

The AGREE-II checklist was applied to each guideline independently by two researchers to assess the quality of the guideline and a third researcher resolved any disagreement (AC, DK and CHR). Where a recommendation was adopted or adapted, a source guideline must have scored 60% or higher on ‘Domain 3: Rigour of Development’.  Where de novo recommendations were developed, all evidence including consensus-based guidelines were considered.

9. Strengths and limitations of evidence
Evidence profiles were developed. An evidence-to-decision framework was developed (Chapter 3: Evidence-to-Decision Framework)  to evaluate the certainty of evidence for the pharmacological management of antipsychotic-related dyslipidaemia. 3 AC, DK and CHR independently rated the certainty of the evidence using GRADE methodology.

10. Methods for formulating the recommendations
Using the GRADE-ADOLOPMENT framework, a combination of adapted, adopted and de-novo recommendations were developed based on the evidence synthesis.

A series of meetings were conducted with multiple disciplines across the GDG. The Steering Group presented the evidence synthesis and views were sought in relation to the KHQs and draft recommendations for the management of antipsychotic-related dyslipidaemia. 

The guideline recommendations were presented to the GDG with the aim of establishing agreement on the strength of the core recommendations. The guideline algorithm was presented to the group along with details from the evidence-to-decision framework (Chapter 3: Evidence-to-Decision Framework). The panel were invited to ask questions or seek clarifications on any aspects of the guideline recommendations or the development process. All key points from the panel discussion were recorded along with any suggestions for change. Panel members were then asked to rate the strength of the recommendation according to the GRADE framework. Full agreement was reached for all recommendations.

11. Benefits, side-effects and risks considered
The benefits, side-effects and risks of the intervention (statin therapy and/or high strength Omega-3 therapy) were explored in the evidence-to-decision framework and presented at the guideline development meetings.

12. Explicit link between recommendations and evidence
The evidence-to-decision framework (Chapter 3: Evidence-to-Decision Framework) explicitly illustrates the link between the evidence and the recommendations incorporating the judgements of the GDG.

13. External review
The guideline was reviewed by two consultant psychiatrists with clinical and research expertise (Jla, JLy), a consultant endocrinologist and general practitioner (DOS, WC) and an academic pharmacist with experience in evidence synthesis and guideline review (JS). Feedback was recorded and discussed with other members of the steering group and amendments were made to the algorithm as appropriate. The guideline algorithm was also used by members of the steering group in their clinical practice to identify barriers and facilitators to use in clinical practice in an acute mental health setting.

The guideline algorithm along with the contents of the evidence-to-decision framework, summary of existing guidelines and plans for shared-decision making supports (information videos on dyslipidaemia and statin therapy) were presented to two PPI representatives - a female expert-by-experience and a carer. Each representative was invited to provide feedback on the algorithm based on their own experiences, preferences and values. All feedback and comments were recorded and incorporated into the guideline algorithm.

14. Procedure for updating
This is a small recommendation unit of a suite of guidelines for physical health in people taking antipsychotic medicines. We plan to review and update the guidelines in three years.


	Domain 4: Clarity of Presentation

	15. Specific and unambiguous recommendations
Recommendations are clearly presented in the manuscript with supplementary material expanding on the detail of judgements in support of each recommendation. The core recommendations along with good practice recommendations were incorporated into a A4-sized portrait guideline algorithm in an intuitive format. Good practice recommendations including prescribing information (starting dose, and maximum licensed dose, most common side-effects, physical health and side-effects monitoring, drug-drug interactions) and prompts for specialist referral were based on the manufacturers’ summary of product characteristics and the clinical expertise of the GDG. Shared decision-making support resources will be developed to facilitate implementation (information videos and decision aids).

16. Options for management are clearly presented
Two medicine options were presented in the guideline algorithm.

17. Key recommendations are identifiable
Key recommendations are highlighted in the manuscript and in the guideline algorithm.


	Domain 5: Applicability

	18. Facilitators and barriers to application
Barriers and facilitators to implementation have been considered. Barriers include the availability of laboratory results to adequately implement the guideline. The availability and cost-effectiveness of high-potency omega-3 supplements is an additional barrier to some of the conditional recommendations within the guideline.

Facilitators to the application of the guideline include the guideline algorithm which summarises the guideline recommendations along with good practice recommendations. The information videos for both will also facilitate the application of the guideline recommendations.  

19. Advice/tools on putting recommendations into practice
The guideline algorithm as well as the medicines information resources will be made available digitally via a free-to-access website – www. progressresearch.org 

20. Resource implications
Statin therapy is widely available, off patent and cost-effective across different countries. Atorvastatin was chosen as the preferred statin in this guideline due in line with the Irish Medicines Management Programme.4 Prescribers in Ireland are encouraged to make atorvastatin their medicine of first-choice when prescribing a statin based on an evaluation of efficacy, cost effectiveness, drug interactions and adverse effects.

High dose omega-3 supplements have higher resource implications and the conditional recommendation reflects the potential differences in equity and availability.

Whilst, cardiovascular risk assessments can be perceived as burdensome to apply if not facilitated by electronic software and automated input of data, the guideline algorithm has been designed to prompt a review of lipid parameters before an assessment of cardiovascular risk. This should reduce the application time as it is anticipated that many patients at-risk of cardiovascular disease will be captured using the lipid parameters before the need to apply a cardiovascular risk tool.

21. Monitoring and auditing criteria presented
Monitoring and auditing the implementation of this guideline will be enforced locally by the services that choose to adopt the core recommendations.


	Domain 6: Editorial independence

	22. Views of funding body
Funding for this project was provided by the Health Research Board (Ireland's primary health and social care research funding agency) via an unrestricted grant. The content of this guideline was not influenced by the funding body. 

23. Competing interests declared
Conflicts of interest disclosures were gathered and reviewed by the guideline chair (BOD) and are outlined in Supplementary Material Chapter 6. No action was required to manage conflicts of interest. 




	Table 1.2 Search terms, strategy and results

	ADULT
	CHILD AND ADOLESCENT

	Literature Review:

PubMed
((((("Mental Disorders"[Mesh]) OR "Psychotic Disorders"[Mesh]) OR "Schizophrenia"[Mesh]) OR ("severe mental illness" OR "psychosis" OR "mental disease" OR "schizophrenia spectrum disorder" OR "schizophrenia")) AND ("body weight gain" OR obesity OR bmi OR glucose OR dyslipidemia OR cholesterol OR hyperglycemia OR dysglycaemia OR Diabetes OR cardiac OR Cardiovascular OR weight OR "metabolic disorder" OR "cardiometabolic syndrome")) AND (Pharmacological) AND (treatment OR prevention OR management)))) Filters: Systematic Review
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Results
1723 titles and abstracts were screened and of these, 33 were eligible with 5 having dyslipidaemia as a primary outcome measure. 

Antipsychotic medicines represented in the studies included clozapine, olanzapine, risperidone, quetiapine, aripiprazole, ziprasidone, paliperidone, amisulpride, sertindole, haloperidol, sulpiride, fluphenazine, flupenthixol, clopenthixol, chlorpromazine, perphenazine, zuclopenthixol and chlorprothixene. 

Metformin and GLP-1 agonists were the most commonly reviewed interventions for dyslipidaemia, although both are unlicensed for this indication. Statins were studied in only two reviews, and just two primary RCTs studied statins in the intervention arm.

	Study
	Participants
	Intervention(s)

	Kanagasundaram et al. (2021)5
	3,128 participants across 48 RCTs
	Metformin, omega-3 fatty acids, statins, GLP-1 receptor agonists, topiramate, fluvoxamine, sibutramine, telmisartan, ramelteon, valsartan, antipsychotic switching (e.g., to aripiprazole or ziprasidone), antipsychotic add-ons (e.g., aripiprazole)

	Miola et al. (2022)6
	248 participants across 5 RCTs
	Antipsychotic switching (e.g., to lurasidone, lumateperone, ziprasidone, or aripiprazole)

	Zimbron et al. (2016)7
	Number of participants not specified across 15RCTs 
	Metformin, aripiprazole, orlistat, rosiglitazone, topiramate, sibutramine, phenylpropanolamine, modafinil, atomoxetine

	Ferrell et al. 20238
	333 participants across 6 studies (2 RCTs and 4 cohort studies)
	Statin therapy (rosuvastatin 10 mg/day, pravastatin 40 mg/day, atorvastatin 40 mg/day, or mixed statins/fibrates in some cases)

	Bushe et al. 20099
	495 participants across 11 studies (9RCTs and 2 cohort studies)
	Metformin



Of the five systematic reviews with lipid parameters as primary outcome measures, two provided a meta-analysis of the results. Kanagasundaram et al. 2021 pooled a meta-analysis of mean difference for end-point change in lipid parameters, showing a statistically significant lowering of both total cholesterol (n = 3, mean difference –0.37 mmol/L, 95% CI: –0.69 mmol/L, –0.06 mmol/L, P = 0.02) and triglycerides (n = 6, mean difference –0.23 mmol/L, 95% CI: –0.37 mmol/L, –0.1 mmol/L, P = 0.0003) for metformin compared with controls. The lipid-lowering therapies omega-3 and statins also demonstrated a statistically significant lowering of total cholesterol (n = 4, mean difference –0.3 mmol/L, 95% CI: –0.4 mmol/L, –0.19 mmol/L, P < 0.00001), but not of other lipid parameters. 

Ferrell et al. 2023 conducted a systematic review of statin therapies in individuals taking antipsychotics (6 studies, n = 333). Five studies demonstrated statistically significant reductions in LDL cholesterol from baseline, with three of these also showing significant lowering of triglycerides and total cholesterol. Only one study reported a significant change in HDL. No meta-analysis was performed due to heterogeneity; no significant effects on BMI, weight or blood pressure were observed, and statins were generally well tolerated.

	Literature Review:

PubMed
("Child"[Title/Abstract] OR "Child"[MeSH Terms] OR "adolescen*"[Title/Abstract] OR "Adolescent"[MeSH Terms] OR "Minors"[MeSH Terms] OR "youth"[Title/Abstract] OR "young"[Title/Abstract]) AND ("dyslipidaemia*"[Title/Abstract] OR "dyslipidemia*"[Title/Abstract] OR "Dyslipidemias"[MeSH Terms] OR "hypercholesterolaemia*"[Title/Abstract] OR "hypercholesterolemia*"[Title/Abstract] OR "Hypercholesterolemia"[MeSH Terms] OR "Cholesterol"[Title/Abstract] OR "Cholesterol"[MeSH Terms] OR "triglyceride*"[Title/Abstract] OR "Triglycerides"[MeSH Terms] OR "lipid"[Title/Abstract] OR "Lipids"[MeSH Terms] OR "metabolic"[Title/Abstract] OR "Metabolic Syndrome"[MeSH Terms] OR "statin"[Title/Abstract]) AND ("antipsychotic*"[Title/Abstract] OR "Antipsychotic Agents"[MeSH Terms] OR "neuroleptic*"[Title/Abstract] OR "Olanzapine"[Title/Abstract] OR "Olanzapine"[MeSH Terms] OR "Clozapine"[Title/Abstract] OR "Clozapine"[MeSH Terms] OR "quetiapine"[Title/Abstract] OR "Quetiapine Fumarate"[MeSH Terms] OR "Risperidone"[Title/Abstract] OR "Risperidone"[MeSH Terms] OR "Aripiprazole"[Title/Abstract] OR "Aripiprazole"[MeSH Terms] OR "paliperidone"[Title/Abstract] OR "Paliperidone Palmitate"[MeSH Terms] OR "ziprasidone"[Title/Abstract] OR "ziprasidone"[Supplementary Concept])

Embase
 (child* OR adolescen* OR youth OR young).ti,ab. OR exp child/ OR exp adolescent/ OR exp minor/) AND (dyslipid* OR hypercholesterol* OR cholesterol OR triglyceride* OR lipid OR metabolic OR statin).ti,ab. OR exp dyslipidemia/ OR exp hypercholesterolemia/ OR exp cholesterol/ OR exp triglyceride/ OR exp lipid/ OR exp metabolic syndrome/ OR exp statin/) AND (antipsychotic* OR neuroleptic* OR olanzapine OR clozapine OR quetiapine OR risperidone OR aripiprazole OR paliperidone OR ziprasidone).ti,ab. OR exp antipsychotic agent/ OR exp neuroleptic agent/ OR exp olanzapine/ OR exp clozapine/ OR exp quetiapine fumarate/ OR exp risperidone/ OR exp aripiprazole/ OR exp paliperidone/ OR exp ziprasidone/)
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[image: ]

Results
1529 titles and abstracts were screened and of these, 10 articles were eligible from 9 unique studies. There were no studies that looked exclusively at lipids as primary outcomes. 
Antipsychotic medicines represented in the studies included aripiprazole, risperidone, olanzapine, quetiapine, ziprasidone, clothiapine, clozapine, Iloperidone, perphenazine (switch arm only) and molindone (switch arm only, discontinued mid-trial).
	Study
	Participants
	Intervention(s)

	Levy-Shraga et al. 202110
	11 participants
	Metformin

	Anagnostou et al.201611
	61 participants
	Metformin

	Shin et al. 200912
	19 participants
	Metformin

	Penzer et al. 200913
	153 participants
	Stimulant

	Mahmoudi-Gharaei et al. 201214
	30 participants
	Topiramate, sodium valproate

	Mostafavi et al. 201415
	77 participants
	Melatonin

	Handen et al. 201716
	52 participants
	Metformin

	Smith et al. 201817
	51 participants
	Betahistine

	Arman et al. 202218
	40 participants
	Topiramate

	Correll et al.  202019
	127 participants
	Metformin, antipsychotic switch



Metformin was the most studied intervention (n=4) and was found to have a had a statistically significant effect on LDL but not other parameters. 
Other studies examined psychostimulants (n=1), topiramate (n=2), valproate (n=1), melatonin (n=1) and betahistine (n=1) with only melatonin having a statistically significant impact on lowering total cholesterol and topiramate on lowering LDL. Licensed treatments for dyslipidaemia (e.g. statins) have not been studied in those <18 years.

	Guideline Search:

Medline
clinical practice guidelines AND (dyslipidemia or hyperlipidemia or hypercholesterolemia) OR cardiovascular disease 
Limits: abstract and title, guidelines and year 2005-2025
 
Embase
('dyslipidemia':ab,ti OR 'cardiovascular disease:ab,ti') AND 'clinical practice guideline':ab,ti AND [2005-2025]/py

A search was also performed on the websites of well-established guideline developers- the European Society for Cardiology (ESC), the National Institute for Health and Care Excellence (NICE), the British Association of Psychopharmacology, the Scottish Intercollegiate Guidelines Network (SIGN) and the American Heart Association (AHA).

Results
Described in Chapter 2

	





Chapter 2: Source Guidelines
	Table 2.1: List of source guidelines included in the systematic guideline review (adults) 

	Year
	Region of Origin
	Title
	Abbreviation

	2023
	UK (England & Wales)
	National Institute for Health and Care Excellence. Cardiovascular disease: risk assessment and reduction, including lipid modification [CG181]
	NICE 202320

	2017
	UK (Scotland)
	Scottish Intercollegiate Guidelines Network. Risk estimation and the prevention of cardiovascular disease. A National Clinical Guideline. SIGN 149.
	SIGN 201721

	2025
	Europe
	2025 Focused Update of the 2019 ESC/EAS Guidelines for the management of dyslipidaemias
	ESC 202522

	2019
	Europe
	2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid modification to reduce cardiovascular risk
	ESC 201923

	2023
	Australia
	2023 Australian guideline for assessing and managing cardiovascular disease risk
	Australia 202324

	2021
	Canada
	2021 Canadian Cardiovascular Society Guidelines for the Management of Dyslipidemia for the Prevention of Cardiovascular Disease in Adults
	Canada 202125

	2018
	US
	2018 American Heart Association/American College of Cardiology Multisociety Guideline on the Management of Blood Cholesterol: Primary Prevention
	AHA 201826

	2020
	US
	Consensus Statement by the American Association of Clinical Endocrinologists and American College of Endocrinology on the Management of Dyslipidemia and Prevention of Cardiovascular Disease Algorithm - 2020
	AACE 202027

	2020
	US
	2020 Updated U.S. Department of Veterans Affairs and U.S. Department of Defense Clinical Practice Guideline for the Management of Dyslipidemia for Cardiovascular Disease Risk Reduction
	Va/DoD 202028



	Table 2.2: List of source guidelines included in the systematic guideline review (children and adolescents) 
NOTE: Source guidelines for children and adolescents are not formal clinical practice guidelines and as such did not undergo appraisal using the AGREE II instrument

	Year
	Region of Origin
	Title
	Abbreviation

	2011
	US
	Expert Panel on Integrated Guidelines for Cardiovascular Health and Risk Reduction in Children and Adolescents
	AAP 201129

	2019
	US
	Cardiovascular Risk Reduction in High-Risk Pediatric Patients: A Scientific Statement From the American Heart Association
	AHA Paeds 201930

	2022
	Canada
	The Detection, Evaluation, and Management of Dyslipidemia in Children and Adolescents: A Canadian Cardiovascular Society/Canadian Pediatric Cardiology Association Clinical Practice Update
	CCS/CPCA 202231



	Table 2.3: List of guidelines excluded from the systematic guideline review

	Year
	Author
	Title
	Reason for Exclusion

	2024
	Abreu et al.
	World Heart Federation Cholesterol Roadmap: The Portuguese case.
	Wrong study design (Not a guideline)

	2015
	Allan et al. 
	Simplified lipid guidelines: Prevention and management of cardiovascular disease in primary care.
	Superseded by more recent guidance (Canadian 2021)

	2017
	Goff et al.
	US Preventive Task Force. Statin Use for the Primary Prevention of Cardiovascular Disease in Adults: Recommendation Statement.
	Superseded by more recent guidance (AHA 2019)

	2016
	Anderson et al.
	2016 Canadian Cardiovascular Society Guidelines for the Management of Dyslipidemia for the Prevention of Cardiovascular Disease in the Adult.
	Superseded by more recent guidance (Canadian 2021)

	2019
	Cook et al.
	[Consensus on Cardiovascular Prevention in Childhood and Adolescence. Brief version. Recommendations].
	No recommendations relating to statins/omega-3 therapy.

	2016
	Bibbins-Domingo et al. 
	Statin Use for the Primary Prevention of Cardiovascular Disease in Adults: US Preventive Services Task Force Recommendation Statement.
	Superseded by more recent guidance (AHA 2019)

	2017
	Cheung et al.
	2016 Consensus statement on prevention of atherosclerotic cardiovascular disease in the Hong Kong population.
	Adopted existing guideline recommendations. Superseded recent guidance (AHA 2019, ESC 2019).

	2011
	Xin Xeu et al. 
	Chinese Society of Cardiology. Chinese guidelines for prevention of cardiovascular diseases.
	Unable to retrieve in the English Language

	2016
	Cooper et al.
	British Association of Psychopharmacology guidelines on the management of weight gain, metabolic disturbances and cardiovascular risk associated with psychosis and antipsychotic drug treatment.
	Adopted existing guideline recommendations. Superseded by more recent guidance. (NICE 2023)

	2005
	DeBacker et al.
	[Recommendations for the prevention of cardiovascular diseases in clinical practice. Belgian Working Group on Prevention of Cardiovascular Diseases].
	Superseded by more recent guidance (ESC 2019)

	2022
	Del-Sueldo et al.
	Clinical practice guideline of the Interamerican Society of Cardiology on primary prevention of cardiovascular disease in women.
	Adopted AHA 2019 Guidelines.

	2012
	Descamps et al.
	[New European guidelines for the management of dyslipidaemia in cardiovascular prevention].
	Wrong study design. Not a clinical guideline.

	2012
	Perk et al.
	European Society of Cardiology (ESC). European Guidelines on cardiovascular disease prevention in clinical practice (version 2012).
	Superseded by more recent guidance (ESC 2019)

	2011
	Girardet et al.
	[Recommendations for children with hypercholesterolemia].
	Adopted AAP 2011 guidance. 

	2010
	Gothefors et al.
	Swedish Clinical Guidelines- Prevention and management of metabolic risk in patients with severe psychiatric disorders
	No recommendations for the pharmacological management of dyslipidaemia, prevention of CVD or CV risk assessment

	2016
	Gulizia et al.
	[ANMCO/ISS/AMD/ANCE/ARCA/FADOI/GICR-IACPR/SICI GISE/SIBioC/SIC/SICOA/SID/SIF/SIMEU/SIMG/SIMI/SISA Consensus document. Hypercholesterolemia and cardiovascular risk: diagnostic and therapeutic pathways in Italy].
	Adopted ESC guidelines.  Supersceded by more recent guidance (ESC 2019)

	2014
	Herdy et al.
	South American guidelines for cardiovascular disease prevention and rehabilitation.
	Wrong outcomes (Not for primary prevention). No recommendations for pharmacological intervention with statins.

	2015
	Jacobson et al.
	National Lipid Association Recommendations for Patient-Centered Management of Dyslipidemia: Part 2.
	Superseded by more recent guidance (AHA 2020)

	2007
	Teramoto et al.
	Japan Atherosclerosis Society (JAS) guidelines for prevention of atherosclerotic cardiovascular diseases.
	Superseded by more recent guidance.

	2014
	Deanfield et al.
	Joint British Societies 3 (JBS3) Board. Joint British Societies' consensus recommendations for the prevention of cardiovascular disease (JBS3).
	Superseded by more recent guidance (NICE 2023)

	2017
	Teramoto et al.
	Joint Committee for Comprehensive Risk Management Chart for the Prevention of Cerebro-Cardiovascular Diseases. Comprehensive risk management for the prevention of cerebro- cardiovascular diseases in Japan.
	Wrong study design. Not a guideline.

	2018
	Kinoshita et al.
	Japan Atherosclerosis Society (JAS) Guidelines for Prevention of Atherosclerotic Cardiovascular Diseases 2017.
	Wrong intervention

	2012
	Klug et al.
	South African dyslipidaemia guideline consensus statement.
	Superseded by more recent guidance (2018 guidance)

	2018
	Klug et al.
	South African dyslipidaemia guideline consensus statement: 2018 update A joint statement from the South African Heart Association (SA Heart) and the Lipid and Atherosclerosis Society of Southern Africa (LASSA).
	Adopted existing guideline recommendations. Superseded by more recent guidance (ESC 2019)

	2006
	Laker et al.
	Cardiovascular disease prevention: the new Joint British Societies' guidelines.
	Superseded by more recent guidance (NICE 2023)

	2020
	Lim et al.
	2017 Clinical practice guidelines for dyslipidemia of Korean children and adolescents.
	Adopted existing guideline recommendations (DoH 2011)

	2009
	Luke et al.
	Lipid treatment guidelines and cardiovascular risk for Aboriginal people in Central Australia.
	Superseded by more recent guidance (Australian 2023 )

	2007
	McCrindle et al.
	Drug Therapy of High-Risk Lipid Abnormalities in Children
and Adolescents: A Scientific Statement From the American Heart Association
Atherosclerosis, Hypertension, and Obesity in Youth Committee, Council of Cardiovascular Disease in the Young, With the Council on Cardiovascular Nursing
	Superseded by more recent guidance. (AHA 2019)

	2006
	McPherson et al.
	Canadian Cardiovascular Society position statement--recommendations for the diagnosis and treatment of dyslipidemia and prevention of cardiovascular disease.
	Superseded by more recent guidance (Canadian 2021)

	2011
	Mosca et al.
	Effectiveness-based guidelines for the prevention of cardiovascular disease in women--2011 update: a guideline from the American Heart Association.
	Superseded by more recent guidance (AHA 2019)

	2007
	Mosca et al.
	Evidence-based guidelines for cardiovascular disease prevention in women: 2007 update.
	Superseded by more recent guidance (AHA 2019)

	2020
	O'Malley et al.
	Management of dyslipidemia for cardiovascular disease risk reduction: Synopsis of the 2020 updated U.S. Department of Veterans Affairs and U.S. Department of Defense Clinical Practice Guideline
	Superseded by more recent guidance (VaDoD 2020)

	2015
	Oviedo et al.
	Metabolic Control, Evaluation and Follow-up Interventions in Patients with Schizophrenia
	Adopted existing guideline recommendations. Superseded by more recent guidance (NICE 2024)

	2025
	Patel et al.
	American Association of Clinical Endocrinology Clinical Practice Guideline on Pharmacologic Management of Adults With Dyslipidemia
	Wrong intervention (non-statin interventions only)

	2012
	Perk et al.
	European Guidelines on Cardiovascular Disease Prevention in Clinical Practice (Version 2012): The Fifth Joint Task Force of the European Society of Cardiology and Other Societies on Cardiovascular Disease Prevention in Clinical Practice (Constituted by Representatives of Nine Societies and by Invited Experts)
	Superseded by more recent guidance (ESC 2019)

	2016
	Piepoli et al.
	2016 European Guidelines on cardiovascular disease prevention in
clinical practice: The Sixth Joint Task Force of the European Society of Cardiology and Other Societies on Cardiovascular Disease Prevention in Clinical Practice
(constituted by representatives of 10 societies and by invited experts)
Developed with the special contribution of the European Association for
Cardiovascular Prevention & Rehabilitation (EACPR)
	Superseded by more recent guidance(ESC 2019)

	2011
	Reiner et al.
	ESC/EAS Guidelines for the management of dyslipidaemias: the Task Force for the management of dyslipidaemias of the European Society of Cardiology (ESC) and the European Atherosclerosis Society (EAS).
	Superseded by more recent guidance. (ESC 2019)

	2008
	Smith et al.
	State consensus guideline for the prevention of cardiovascular disease in primary care settings.
	Superseded by more recent guidance (AHA 2019)

	2010
	Stańczyk et al.
	Polish Forum for Prevention Guidelines on cardiovascular diseases prevention in children and adolescents.
	Adopted existing guideline recommendations. Superseded by more recent guidance (AHA 2019)

	2009
	Steinberger et al.
	Progress and Challenges in Metabolic Syndrome in Children
and Adolescents: A Scientific Statement From the American Heart Association Atherosclerosis, Hypertension, and Obesity in the Young Committee of the Council on Cardiovascular Disease in the Young; Council on Cardiovascular Nursing; and Council on Nutrition, Physical Activity, and Metabolism
	Wrong intervention (No recommendations for statin therapy)

	2013
	Teramoto et al.
	Executive summary of the Japan Atherosclerosis Society (JAS) guidelines for the diagnosis and prevention of atherosclerotic cardiovascular diseases in Japan -2012 version.
	Superseded by more recent guidance

	2023
	Timóteo et al.
	Cardiovascular diseases in women - Consensus document of the Sociedade Portuguesa de Cardiologia, Sociedade Portuguesa de Ginecologia, Sociedade Portuguesa de Obstetrícia e Medicina Materno-Fetal, Sociedade Portuguesa de Contraceção e Associação Portugues
	Unable to retrieve in the English Language (Portugues only)

	2018
	Tobe et al.
	Canadian Cardiovascular Harmonized National Guidelines Endeavour (C-CHANGE) guideline for the prevention and management of cardiovascular disease in primary care: 2018 update.
	Superseded by more recent guidance (Canadian 2021)

	2024
	Valerio et al.
	Cardiometabolic risk in children and adolescents with obesity: a position paper of the Italian Society for Pediatric Endocrinology and Diabetology.
	Adopted ESC 2019 and AHA 2019 guidelines.

	2017
	Volpe et al.
	2017 Position Paper of the Italian Society for Cardiovascular Prevention (SIPREC) for an Updated Clinical Management of Hypercholesterolemia and Cardiovascular Risk: Executive Document.
	Superseded by more recent guidance (ESC 2019)

	2018
	Volpe et al.
	Executive Summary of the 2018 Joint Consensus Document on Cardiovascular Disease Prevention in Italy.
	Superseded by more recent guidance (ESC 2019)

	2019
	Wichniak et al.
	Metabolic Risk Reduction in Patients with Schizophrenia Treated with Antipsychotics: Recommendations of the Polish Psychiatric Association
	Adopted existing guideline recommendations. Superseded by more recent guidance (ESC 2019).

	2025
	McCutcheon et al.
	INTEGRATE: International guidelines for the algorithmic treatment of schizophrenia.
	Adopted NICE 2023 guideline recommendations.

	2023
	Perry et al.
	2023 update (with acknowledgement to the late Helen Lester for her contribution to the original 2012 version) Positive Cardiometabolic Health Resource: an intervention framework for people experiencing psychosis and schizophrenia. 2023 update. Royal College of Psychiatrists, London.
	Adopted NICE 2014 guideline recommendations. Superseded by NICE 2023 guideline recommendations.

	2025
	Gilbert et al.
	2025 Adolescent Supplement to the Positive Cardiometabolic Health Resource: an intervention framework for adolescents experiencing psychosis and schizophrenia. Royal College of Psychiatrists, London.
	Adopted NICE 2023 guideline recommendations.










	2.4: Summary of Guideline Quality Assessment using AGREE II criteria16

	AGREE II Domain
	Include as source guidance? (Yes/Yes with modifications/No)
	Results
	Scope & Purpose
	Stakeholder Involvement
	Rigour of Development 
	Clarity of Presentation 
	Applicability 
	Editorial Independence 
	Overall Assess-ment 

	NICE 202320
	Yes
	1
	21
	18
	53
	21
	25
	11
	6

	
	
	2
	21
	19
	53
	21
	27
	14
	6

	
	
	Total %
	100%
	86%
	94%
	100%
	92%
	88%
	 

	ESC 201922
ESC 202523
	Yes
	1
	21
	20
	50
	18
	18
	13
	6

	
	
	2
	21
	19
	51
	20
	21
	13
	6

	
	
	Total %
	100%
	92%
	89%
	89%
	65%
	92%
	 

	AHA 201926
	Yes with modification
	1
	21
	12
	43
	18
	17
	14
	5

	
	
	2
	21
	16
	46
	20
	16
	14
	5

	
	
	Total %
	100%
	61%
	76%
	89%
	52%
	100%
	 

	AACE 202027
	No 
(Rigor <60%)
	1
	16
	15
	21
	21
	13
	10
	4

	
	
	2
	18
	14
	24
	21
	14
	10
	4

	
	
	Total %
	78%
	64%
	30%
	100%
	40%
	67%
	 

	SIGN 201721
	Yes
	1
	21
	20
	53
	20
	24
	12
	6

	
	
	2
	21
	19
	53
	21
	25
	13
	6

	
	
	Total %
	100%
	92%
	94%
	97%
	85%
	88%
	 

	Australia 202324
	Yes
	1
	21
	20
	52
	21
	15
	13
	7

	
	
	2
	21
	21
	52
	21
	18
	14
	7

	
	
	Total %
	100%
	97%
	92%
	100%
	52%
	96%
	 

	Canada 202125
	Yes with modification
	1
	21
	18
	49
	21
	13
	6
	5

	
	
	2
	21
	17
	51
	21
	17
	11
	5

	
	
	Total %
	100%
	81%
	88%
	100%
	46%
	54%
	 

	Va/DoD 202028
	Yes
	1
	21
	19
	50
	21
	16
	9
	6

	
	
	2
	21
	18
	53
	21
	19
	11
	6

	
	
	Total %
	100%
	86%
	91%
	100%
	56%
	67%
	 




Chapter 3: Evidence-to-Decision Framework
3.1 SUMMARY OF JUDGEMENTS - STATIN
	Table 3.1.1: Evidence to Decision Framework - Statin therapy for antipsychotic-related dyslipidaemia

	
	JUDGEMENT

	PROBLEM
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	CERTAINTY OF EVIDENCE
	Very Low
(Efficacy for statins in people aged 10-17 years without familial hypercholesterolaemia)
	Low
(Efficacy for statins for CV risk scores >5%,
efficacy for statins for LDL≥3.0mmol/L or TG≥ 2.4mmol/L)
	High (Efficacy of statins for CV risk scores ≥ 10%) 
	High
(Efficacy for statins in established CVD)
	
	
	No included studies

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	

	EQUITY
	Reduced 
	Probably reduced
	Probably no impact
	Probably Increased
	Increased
	Varies
	Don't know

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favours the comparison
	Does not favour either the intervention or the comparison
	Probably favours the intervention  (Children/Adolescent)
	Favours the intervention (Adults)
	Varies
	Don't know





	TYPE OF RECOMMENDATION : RECOMMENDATIONS 1, 2 AND 3

	Strong recommendation against the intervention
	Conditional recommendation against the intervention
	Conditional recommendation for either the intervention or the comparison
	Conditional recommendation for the intervention
	Strong recommendation for the intervention

	○ 
	○ 
	○ 
	○ 
	● 

	
	Statin therapy for antipsychotic-related dyslipidaemia

	Method
	Recommendations

	Adopted
	Recommendation 1: We recommend statin therapy irrespective of lipid parameters or CV risk score in the following groups: 
· Established CVD 
· Chronic Kidney Disease (eGFR< 60ml/min) 
· Diabetes aged > 40 years 
· Diabetes with duration ≥20 years 
· Adults with T1DM ≥10 years 
· Familial hypercholesterolaemia
· Adults with HIV aged >40 years

	Adapted
	Recommendation 2: We recommend statin therapy for adults with LDL-C ≥3.0mmol/L or TG ≥2.4mmol/L (fasting)

	Adopted
	Recommendation 3: We recommend statin therapy for adults aged 18 years or over with a 10-year CV risk score of ≥ 10%



	TYPE OF RECOMMENDATION: RECOMMENDATIONS 4, 5 AND 6

	Strong recommendation against the intervention
	Conditional recommendation against the intervention
	Conditional recommendation for either the intervention or the comparison
	Conditional recommendation for the intervention
	Strong recommendation for the intervention

	○ 
	○ 
	○ 
	●
	○

	
	Statin therapy for antipsychotic-related dyslipidaemia

	Method
	Recommendations	

	Adapted
	Recommendation 4: We suggest statin therapy for adults aged 18 years or over with a 10-year CV risk score of > 5%

	De novo

	Recommendation 5: We suggest statin therapy for antipsychotic-related dyslipidaemia in people aged 10-17 years with LDL-C ≥ 4.0mmol/L that has been confirmed on at least 2 laboratory samples, one to be fasting, after a 3-month watch and wait period.

	De novo

	Recommendation 6: We suggest statin therapy for antipsychotic-related dyslipidaemia in people aged 10-17 years with LDL-C ≥3.4mmol/L that has been confirmed on at least 2 laboratory samples, one to be fasting, in the presence of one or more risk enhancing co-morbidities, after a 3-month watch and wait period.



	A.
	Source Guideline Selection

	
	ADULT
	ADDITIONAL CONSIDERATIONS CHILD/ ADOLESCENT

	
	· The panel prioritised two key health questions:
· KHQ 2: What criteria inform the decision to initiate pharmacotherapy for antipsychotic-related dyslipidaemia?
· KHQ 3: What thresholds for intervention inform the decision to initiate pharmacotherapy for antipsychotic-related dyslipidaemia?
· Seven source guidelines were selected from the systematic review after quality assessment using the AGREE II checklist (Table 2.4).32  
· Currency:  All source guidelines were published within the last 10 years
· Source guidelines were rated high quality on an AGREE II assessment. 
· Evidence syntheses differed across each of the source guidelines. One guideline followed consensus methodology whereas the remaining six guidelines followed methods that closely resembled GRADE methodology:1
· Evidence tables were available for the benefits and harms of statins across patient important outcomes relevant to the current guideline. International guideline development groups (e.g. NICE 2023, ESC 2019/2025) compare outcome measures such as mortality or cardiovascular events rather than cholesterol levels.20,22,23 This is because ‘what is of most importance to patients is whether a cardiovascular event occurs’.20 Adverse events and withdrawal due to adverse events are also included in evidence syntheses.
· Detailed judgements were available on the strength of the research evidence for benefits and harms

	· The panel prioritised two key health questions
· KHQ 2: What criteria inform the decision to initiate pharmacotherapy for antipsychotic-related dyslipidaemia?
· KHQ 3: What thresholds for intervention inform the decision to initiate pharmacotherapy for antipsychotic-related dyslipidaemia?
· While there are numerous guidelines on the management of familial hypercholesterolaemia in children and adolescents, it was the opinion of the GDG that this was not comparable to antipsychotic-related dyslipidaemia based on the longer duration of exposure to elevated LDL-C (from birth in those with familial hypercholesterolaemia). These guidelines were therefore not used as source guidelines.
· Following a review if the literature, three source guidelines were identified that considered cardiovascular risk and dyslipidaemia in high-risk children and adolescents  (Table 2.2)
· Currency: Two of the three source guidelines were published within the last 10 years
· As these guidelines are not formal clinical practice guidelines, they did not undergo appraisal using the AGREE II instrument.32







	B.
	Source Guideline Recommendation

	
	ADULT
	ADDITIONAL CONSIDERATIONS CHILD/ ADOLESCENT

	
	· Source guideline recommendations with respect to KHQs 2 and 3 (i.e. the criteria and thresholds that guide the initiation of statin therapy) are summarised in Supplementary Material Chapter 4

	· Note: As statin therapy is indicated for those with familial hypercholesterolaemia from age 10+, this is an off-label use of statins for children and young people under 18 years of age




	1.
	Priority of the Problem: Cardiovascular Risk in Severe Mental Illness and Antipsychotic-related Dyslipidaemia

	
	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS CHILD/ADOLESCENT

	
	· No
· Probably no
· Probably yes
· Yes
· Varies
· Don’t know
	· People taking antipsychotic medicines and those living with severe mental illness experience elevated cardiovascular risk compared to those without SMI.33,34
· A 2025 review evaluated this elevated risk.33 Evidence is limited to cohort studies. The largest of these studies was conducted in 2017 by Correll and colleagues using a cohort of over 3.2m people with severe mental illness vs. over 113m controls.35 Those taking antipsychotic medicines and those living with severe mental illness had higher prevalence and incidence of cardiovascular disease and cardiovascular disease-related deaths:
· Adjusting for a median of seven confounders, patients with severe mental illness had significantly higher odds of cardiovascular disease vs. controls in cross‐sectional studies (OR 1.53, 95% CI 1.27–1.83; 11 studies), and higher odds of coronary heart disease (OR 1.51, 95% CI 1.47– 1.55) and CVD (OR 1.42, 95% CI 1.21–1.66).35
· Schizophrenia was significantly associated with cardiovascular disease in longitudinal studies (HR 1.95, 95% CI: 1.41-2.70, 14 studies), as well as with coronary heart disease (HR 1.59, 95% CI: 1.08-2.35, 5 studies), cerebrovascular disease (HR 1.57, 95% CI: 1.09-2.25, 5 studies), and cardiovascular disease-related death (HR 2.45, 95% CI: 1.64-3.65, 9 studies).35
· Cardiovascular risk was significantly increased with antipsychotic use (β=0.04, 95% CI: 0.01‐0.08).18
· The presence of severe mental illness is associated with lower rates of interventions to prevent and manage cardiovascular disease and lower prescribing rates of cardioprotective medicine.36,37
· In adults, certain antipsychotics can cause dyslipidaemia within weeks of initiation (6 weeks, IQR 6-8). The effect size can vary for each lipid parameter.38
· For total-cholesterol the effect size ranges from -0.09 mmol/L (95% CI -0.24 to 0.07) for cariprazine to 0.56 mmol/L (95% CI 0.26-0.86) for clozapine.38 
· For LDL cholesterol the effect size ranges from –0.13 mmol/L (95% CI -0.21 to –0.05) for cariprazine to 0.20 mmol/L (95% CI 0.14 to 0.26) for olanzapine.38
· For HDL cholesterol the effect size ranges from 0.05 mmol/L (95% CI 0.00 to 0.10) for brexpiprazole to –0.10 mmol/L (95% CI -0.33 to 0.14) for amisulpride.38
· For triglycerides the effect size ranges from –0.01 mmol/L (95% CI -0.10 to 0.08) for brexpiprazole to 0.98 mmol/L (95% CI 0.48 to 1.49) for clozapine.38

	· In adolescents, certain antipsychotics can cause dyslipidaemia within weeks of initiation (median 7 weeks, IQR 6-8). The effect size can vary for each lipid parameter.39
· For total-cholesterol the effect size ranges from –0·04 mmol/L (95% CI –0·39 to 0·31) with blonanserin to 0·35 mmol/L (95% CI 0·17 to 0·53) with quetiapine.39
· For LDL cholesterol the effect size ranges from –0·12 mmol/L (95% CI –0·31 to 0·07) with risperidone or paliperidone to 0·17 mmol/L (95% CI –0·06 to 0·40) with olanzapine.39
· For HDL cholesterol the effect size ranges 0·05 mmol/L (95% CI –0·19 to 0·30) with quetiapine to 0·48 mmol/L (95% CI 0·18 to 0·78) with risperidone or paliperidone.39
· For triglycerides the effect size ranges from –0·03 mmol/L (95% CI –0·12 to 0·06) with lurasidone to 0·29 mmol/L (95% CI 0·14 to 0·44) with olanzapine.39




	2.
	Desirable Effects: Statin Therapy

	
	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS CHILD/ADOLESCENT

	
	· Trivial
· Small
· Moderate
· Large
· Varies
· Don’t know
	Each of the source guidelines reach consensus on the following points:
· There is moderate certainty evidence from RCTs that moderate intensity statins are effective at lowering LDL-C and triglycerides.40 
· Moderate intensity statin therapy is expected to reduce LDL-C by 30-50% and triglycerides by 10-20%.22 
· Each 1 mmol/L reduction in LDL-C reduces the risk of major adverse cardiac events by 20%.40

Evidence syntheses from source guidelines were reviewed for currency. The most current evidence synthesis from existing guidelines was selected to inform the GRADE certainty of evidence ratings for our guideline. 

ESC 2025, the most current guideline was a targeted update of the ESC 2019 guideline and the evidence synthesis focused on newer pharmacological agents rather than statins.22,23

NICE 2023 was the next most current guideline.20 It contained an evidence synthesis based on a Guthrie 2023 report where the last search was 04/2021.41,42 Australian 2023 guidelines, based their evidence synthesis on a systematic review where the last search was 07/2021.24

For this reason, both NICE 2023 and Australia 2023 guidelines were selected as the most current evidence syntheses to inform GRADE certainty of evidence ratings for our guideline.20,24
	· [bookmark: _heading=h.ny9tr393y3qz]Research in this population is sparse, making extrapolation from evidence in adults necessary and by asking the question – ‘Are there grounds for believing that treatment and management should be different in children and adolescents?’ 22
· Increasing evidence indicates that the use of statins in youth at risk for premature atherosclerotic cardiovascular disease may potentially normalise atherosclerotic burden in adulthood.43
· The majority of studies assessing paediatric statin use have been in the familial hypercholesterolaemia population.43







	3.
	Undesirable Effects of Statin Therapy

	
	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS CHILD/ ADOLESCENTS

	
	· Large 
· Moderate
· Small
· Trivial
· Varies
· Don’t know
	The risk of muscle pain, tenderness or weakness (myalgia) associated with statin use is small and the rate of severe muscle adverse effects (rhabdomyolysis) because of statins is extremely low.20 Myopathy occurs in rare cases (approximately 1 in 10,000 people/year) and rhabdomyolysis (as indicated by muscle symptoms and multi-fold rises in creatine kinase) has approximately 2–3 cases per 100,000 people/year.44 In addition, statin therapy causes a small absolute increase (about 1%) in less severe muscle symptoms, although this excess is largely confined to the first year of treatment.

The updated clinical review for the NICE 2023 found a small increase in diabetes that did not meet the criteria for a clinically important harm.42

Evidence profiles for the following adverse effects were included in the evidence synthesis:

Systematic Reviews/RCTs
· Myalgia
· Myopathy/Rhabdomyolysis
· Liver adverse events
· New onset diabetes/dysglycaemia
· Cognitive Impairment
· Haemorrhagic Stroke

Cohort Studies
· Other neuropsychiatric adverse effects including anxiety, depression, insomnia, suicidality, self-harm
	· As statin therapy is licensed for use in those aged 10+ for familial hypercholesterolaemia (pravastatin from age 8+), we know that statins have been studied in this population
· Statins are very well tolerated in both children and adolescents and they report fewer side effects during treatment with statins than adults.45,46
· RCTs and meta-analyses have demonstrated short- and medium-term safety of statins in youth.47
· There is no evidence use of statins increases the risk for cognitive dysfunction, cancer, cataracts, peripheral neuropathy, erectile dysfunction, or tendonitis and the risk of serious adverse effects is low.45,48

Evidence profiles for the following adverse effects were included in the evidence synthesis:

Systematic Reviews/RCTs
· Any adverse event (all AEs)
· Discontinuation due to adverse events
· Liver dysfunction (transaminase elevation)
· Myopathy (clinically defined)
· Myalgia (symptomatic muscle pain)
· Pubertal development / maturation (Tanner stage progression)

Cohort Studies
· Serious non-cardiovascular adverse events related to statins
· ALT level (continuous)
· High ALT ≥5× ULN
· ALT change pre/post statin start
· Clinically significant hepatotoxicity
· Elevated CK > ULN
· CK >3× ULN
· CK >10× ULN
· Symptomatic myalgia
· Rhabdomyolysis
· Liver enzyme elevation (>3× ULN, AST or ALT)
· Myopathy / CK elevation (>10× ULN)
· Growth and pubertal development
· Any adverse event leading to discontinuation






	4.1
	Certainty of Evidence: Efficacy for Statin Therapy

	
	JUDGEMENT
	RESEARCH EVIDENCE

	
	· Very Low
· Low 
· Moderate
· High (Efficacy for statins in adults with or without established CVD)
· No included studies















	· Source guidelines have graded the certainty of the evidence for efficacy of statins for primary prevention of cardiovascular disease
· For the purpose of our guideline, data were extracted for the following groups:
· Trials of statins in adults with established cardiovascular disease
· Trials of statins for primary prevention (without established cardiovascular disease)
· Data was extracted for trials of moderate intensity statins compared to placebo only

Efficacy for statins (moderate intensity) versus placebo in adults with or without established cardiovascular disease (High Certainty)5
	Table 4.1.1 Evidence profile for statins versus placebo in adults with or without established cardiovascular disease

	Study Design
	Outcome
	Relative Effect 
(95% CI)
	Absolute Effect per 1,000 (95% CI)
	Participants (Studies)/
duration
	Certainty (GRADE)
	Comments

	RCTs
	Cardiovascular mortality 
	RR 0.81
 (0.75 to 0.87)
	12 fewer events per 1,000 (16 fewer to 8 fewer)
	42431 (8 RCTs)/
1 – 5.4 years
	⨁⨁⨁⨁ 
High
	

	 RCTs 
	All-cause mortality -
	RR 0.85 
(0.80 to 0.90) 1
	15 fewer per 1,000 (20 fewer to 10 fewer)
	43021 (9 RCTs)/
2-5.4 years
	⨁⨁⨁⨁ 
High
	

	RCTs 
 
	Non-fatal myocardial infarction
	RR 0.62
 (0.55 to 0.68)
	24 fewer per 1,000 (28 fewer to 20 fewer)
	28585 (6 RCTs)/
 1 – 5.4 years
	⨁⨁⨁⨁
 High
	

	RCTs
	Non-fatal ischaemic stroke
	RR 0.73
 (0.66 to 0.81)
	12 fewer per 1,000 (15 fewer to 8 fewer)
	38533 (6 RCTs)/
1 – 5.4 years
	 ⨁⨁⨁◯ Moderate

	

	RCTs
	Major adverse cardiovascular events (MACE) 
	RR 0.91 (0.75 to 1.11)
	14 fewer per 1,000 (38 fewer to 17 more)
	2410 (1 RCT)/
4 years
	⨁⨁⨁◯ Moderate
	

	Overall certainty of evidence
	⨁⨁⨁⨁ 
High




	
	· Very Low
· Low 
· Moderate
· High (Efficacy of statins for CV risk scores ≥ 10%)
· No included studies
	Efficacy of statins for CV risk scores ≥ 10% (High Certainty) 20-22,24-26
Most of the source guidelines suggest statin therapy in those with cardiovascular risk scores <10% with the certainty of evidence for these recommendations ranging from moderate to high.20-22,24-26

NICE 2023 recommends offering statin therapy for primary prevention to those with a QRISK3 score ≥10%, supported by evidence reviews of statin efficacy (moderate to high certainty from meta-analyses of RCTs showing CV risk reduction).20

ESC 2019 classifies individuals with SCORE2/SCORE2-OP ≥10% as high risk (very high risk at ≥20% in some contexts), recommending high-intensity statins (Class I, Level A in the update) to achieve ≥50% LDL-C reduction and LDL-C <1.4 mmol/L, based on high-certainty evidence from multiple RCTs and meta-analyses confirming CV event reduction in primary prevention at this threshold.22

Australia 2023 categorises ≥10% 5-year risk (using the Aus CVD Risk Calculator) as high risk, recommending lipid-modifying pharmacotherapy (including statins) with strong consensus and moderate-to-high certainty evidence from RCTs showing risk reduction, alongside lifestyle measures.24

Canada 2021 recommend statins for intermediate risk (10–19.9% 10-year FRS) if LDL-C ≥3.5 mmol/L (or equivalent), with high-certainty evidence (from RCTs and meta-analyses).25

AHA 2019 recommends moderate-intensity statins for 10-year ASCVD risk ≥7.5% (with discussion and risk enhancers), based on high-quality evidence from RCTs and meta-analyses.26

SIGN 2017 uses a higher threshold (≥20% ASSIGN score) with Grade A evidence (high-quality from meta-analyses) for statin therapy, without direct high-certainty support for >10%.21


	
	· Very Low
· Low (Efficacy for statins in adults with CV risk scores >5%)
· Moderate
· High
· No included studies
	Efficacy for statins in adults with cardiovascular risk scores >5% (Low Certainty)

Australian 2023 states: 24
‘For people at intermediate risk of cardiovascular disease (estimated 5-year cardiovascular disease risk 5% to 10% consider prescribing lipid-modifying medicines, to reduce cardiovascular disease risk, unless contraindicated or clinically inappropriate.’

Va/DoD 2020 states:28
‘For primary prevention, we suggest offering a moderate-dose statin for patients with a 10-year cardiovascular risk between 6% and 12% following a discussion of risks, limited benefit, and an exploration of the patient’s values and preferences.’ (Conditional)

NICE 2023 states:20
‘The committee recommend atorvastatin 20 mg as an option for people who want to take statins, irrespective of their QRISK3 score, or where clinical judgement suggests the  person may be at high risk of cardiovascular disease (for example, if the person has cardiovascular disease risk factors not covered by QRISK3).’

Traditional cardiovascular risk algorithms are known to underestimate cardiovascular risk in people taking antipsychotic medicines and those living with severe mental illness, especially younger adults i.e. 20-39 years.50

The steering group presented the > 5% cardiovascular risk threshold for intervention for adults to lipidology and metabolic psychiatry experts. It was agreed by consensus, that since traditional algorithms underestimate cardiovascular risk in this population and in the absence of a validated risk prediction tool, a lower threshold of 5% was acceptable for intervention with a statin in adults aged 18 years and over.

	Table 4.1.3 Evidence profile for statins in adults with CV risk scores > 5%

	Study Design
	Outcome
	Relative Effect 
(95% CI)
	Absolute Effect (per 1,000)
	Participants (Studies)
	Certainty (GRADE)
	Comments

	No studies to evaluate

	Overall certainty of evidence
	Low ⊕⊕⊝⊝






	
	· Very Low
· Low (Efficacy for statins in adults LDL≥3.0mmol/L or TG≥ 2.4mmol/L)
· Moderate
· High
· No included studies

	Efficacy for statins in adults with LDL-C ≥3.0mmol/L or TG≥ 2.4mmol/L (Low Certainty)

	Table 4.1.4 Evidence profile for statins in adults with LDL-C  ≥3.0mmol/L or TG≥ 2.4mmol/L

	Study Design 
	Outcome
	Relative Effect 
(95% CI)
	Absolute Effect (per 1,000)
	Participants (Studies)
	Certainty (GRADE)
	Comments

	No studies to evaluate

	Overall certainty of evidence
	Low ⊕⊕⊝⊝





	
	· Very low (Efficacy for statins in people aged 10-17 years without familial hypercholesterolaemia) 
· Low
· Moderate
· High
· No included studies
	Efficacy for statins in people aged 10-17 years without familial hypercholesterolaemia (Very Low Certainty) 

	Table 4.1.5 Evidence profile for statins in people aged 10-17 years without familial hypercholesterolaemia

	No studies to evaluate

	Overall certainty of evidence
	⊕⊝⊝⊝ Very Low









	4.2
	Certainty of Evidence: Undesirable Effects of Statin Therapy

	
	JUDGEMENT
	RESEARCH EVIDENCE

	
	· Very Low
· Low 
· Moderate
· High 
· No included studies

	· Source guidelines have graded the certainty of the evidence for adverse-effects of statins for primary prevention of cardiovascular disease
· For the purpose of our guideline, data were extracted for the following groups:
· Trials of statins in adults with established cardiovascular disease
· Trials of statins in adults without established cardiovascular disease (primary prevention)
· Data were extracted for trials of moderate and high intensity statins compared to placebo. Data for high intensity statins were included for the analysis of adverse effects in case of dose escalation which is within the scope of the guideline algorithm.

	Table 4.2.1 Evidence Profile for Undesirable Effects of Statin Therapy versus Placebo5

	Study Design
	Outcome
	Relative Effect 
(95% CI)
	Absolute Effect per 1,000 (95% CI)
	Participants (Studies)/ duration
	Certainty (GRADE)
	Comments

	Systematic Review
	Rhabdomyolysis/
myopathy
	OR 2.12 (1.20 to 3.73)
	0 fewer per 1,000 (0 fewer to 0 more)
	103020 (13 RCTs)/
1 – 6.1 years
	⨁⨁⨁◯ Moderate
	From individual patient data

	Systematic Review and RCTs
	Myalgia 
	RR 1.02 (1.01 to 1.04)
	5 more per 1,000 (3 more to 11 more)
	103020 (13 RCTs) /
1 – 6.1 years
	⨁⨁⨁⨁ High
	From individual patient data

	Systematic Review and RCTs
	Liver adverse events    
	OR 1.70 (1.46 to 1.99)
	0 fewer per 1,000 (0 more to 0 more)
	102862 (20 RCTs)/
1 – 5.7 years
	⨁⨁⨁◯ Moderate
	

	Systematic Review and RCTs
	New onset diabetes 
	RR 1.11 (1.04 to 1.17)
	5 more per 1,000 (2 more to 7 more)
	95317 (14 RCTs)/ 1.9 – 5.7 years
	⨁⨁⨁⨁ High
	

	Systematic Review and RCTs
	Cognitive decline or dementia - High intensity 
	RR 1.01 (0.95 to 1.07)
	7 more per 1,000 (37 fewer to 51 more)
	1626 (1 RCT)/
5.7 years
	⨁⨁◯◯ Low
	

	Systematic Review and RCTs
	Cognitive decline or dementia - High intensity
	RR 0.57 (0.40 to 0.83)  
	80 fewer per 1,000 (111 fewer to 32 fewer)
	732 (1 RCT)/
5 – 5.7 years
	 ⨁⨁⨁◯ Moderate
	

	Systematic Review and RCTs
	Cognitive decline or dementia – Moderate intensity
	RR 0.96 (0.59 to 1.58)
	0 fewer per 1,000
(3 fewer to 4 more)
	10180 (1 RCT)/
 3.3 years
	⨁◯◯◯ Very low
	

	Systematic Review and RCTs
	Haemorrhagic Stroke
	RR 1.17 (0.92 to 1.49) 
	1 more per 1,000 (0 fewer to 2 more)
	68050 (6 RCTs) /
1 – 6.1 years
	 ⨁⨁⨁◯ Moderate
	

	Overall certainty of evidence
	⨁⨁⨁◯ Moderate



· Literature was reviewed for studies of the neuropsychiatric adverse effects of statin therapy
· Evidence was limited to cohort studies
· The largest cohort study was a population-based nationwide (English) registry study of English primary care practices over January 1998–August 2020.51
· The study found no evidence that statin use among people with depression increases mortality or neuropsychiatric adverse events

	Table 4.2.2 Evidence Profile for Undesirable Effects of Statin Therapy versus Placebo

	Cohort Study 
	Outcome
	Relative Effect 
(95% CI) at 12 months
	Absolute Effect per 1,000 (95% CI)
	Participants / duration
	Certainty (GRADE)
	Comments

	De Giorgi et al. 202435
	All cause mortality
	aOR  0.67 (0.65 to 0.73)
	n/r
	1 050 105 patients/ 12 months.

Patients aged 18–100 years, newly diagnosed with a depressive disorder

	⨁⨁◯◯ Low
	Corrected for the following confounders:
Age; sex; BMI; year, type and severity of depression diagnosis; deprivation status; geographical area; smoking; alcohol; ethnicity; comorbidities ( coronary heart disease, stroke, diabetes); antidepressant category  and concomitant medications. Wide confidence intervals.

	
	Any adverse event
	 aOR  0.99 (0.96 to 1.03)
	n/r
	
	⨁⨁◯◯ Low
	

	
	Any psychiatric adverse event    
	aOR  0.67 (0.65 to 0.73)
	n/r
	
	⨁⨁◯◯ Low
	

	
	Anxiety 
	aOR  1.05 (0.92 to 1.20)
	n/r
	
	⨁⨁◯◯ Low
	

	
	Sleep Disturbance 
	aOR  1.13 (0.85 to 1.5)
	n/r
	
	⨁⨁◯◯ Low
	

	
	Self-harm
	aOR  0.82 (0.62 to 1.08)
	n/r
	
	⨁⨁◯◯ Low
	

	
	Suicidality
	aOR  1.00 (0.88 to 1.14)
	n/r
	
	⨁⨁◯◯ Low
	

	
	Completed Suicide
	aOR  0.82 (0.35 to 1.89)
	n/r
	
	⨁⨁◯◯ Low
	

	
	Depressive Episode Remission
	aOR  1.11 (0.90 to 1.38)
	n/r
	
	⨁⨁◯◯ Low
	

	Overall certainty of evidence
	⨁⨁◯◯ Low



· Literature was reviewed for studies on the safety of statin therapy in children and adolescents with familial hypercholesterolaemia as the evidence was limited to this population
· There was no evidence that statin therapy increased the risk of liver dysfunction, myopathy, myalgia or pubertal development amongst other things

	Table 4.2.3 Evidence Profile for Undesirable Effects of Statin Therapy in children and adolescents

	Systematic Review
	Outcome
	Relative Effect 
(95% CI)
	Absolute Effect per 1,000 (95% CI)
	Participants (Studies)/ duration
	Certainty (GRADE)
	Comments

	Llewellyn et al. 202547 
	Any adverse event (all AEs)
	RR 1.00 (0.87 to 1.16)
	Not reported (similar AE rates in statin and placebo arms)
	5 RCTs, follow-up 6 weeks–2 years
	Moderate
⨁⨁⨁◯
	No difference in overall AEs between statins and placebo

	
	Discontinuation due to adverse events
	RR 0.91 (0.24 to 3.42)
	Not reported (very few discontinuations in either group)
	
	Low
⨁⨁◯◯
	Very few events; wide CI including important benefit and harm

	
	Liver dysfunction (transaminase elevation)
	RR 1.36 (0.25 to 7.37)
	Statins: 7/1,000 vs placebo: 5/1,000 (approx.; based on 4/560 vs 2/380)
	940 participants (4/560 statin vs 2/380 placebo) in several RCTs
	Moderate
⨁⨁⨁◯
	Very rare events and no clear excess risk with statins

	
	Myopathy (clinically defined)
	RR 2.56 (0.27 to 24.38)
	Statins: 12/1,000 vs placebo: 5/1,000 (approx.; based on 3/243 vs 1/207)
	450 participants (3/243 statin vs 1/207 placebo) in 3 RCTs
	Low
⨁⨁◯◯
	Very rare events with wide CI

	
	Myalgia (symptomatic muscle pain)
	RR 1.99 (0.62 to 6.43)
	Absolute risk not reported; myalgia was uncommon in both groups
	3 RCTs; exact n not clearly reported in summary
	Low
⨁⨁◯◯
	Myalgia uncommon

	
	Pubertal development / maturation (Tanner stage progression)
	RR 0.91 (0.75 to 1.11)
	No important difference in progression of Tanner stage between groups (absolute risks not reported)
	3 RCTs, follow-up up to 2 years
	Moderate
⨁⨁⨁◯
	No signal of delayed puberty

	Overall certainty of evidence
	⨁⨁◯◯ Low



	Table 4.2.4 Evidence Profile for Undesirable Effects of Statin Therapy in children and adolescents

	Cohort Study 
	Outcome
	Relative Effect 
(95% CI) at 12 months
	Absolute Effect per 1,000 (95% CI)
	Participants / duration
	Certainty (GRADE)
	Comments

	Luirink et al. 201946

(FH children on long-term statins vs siblings and affected parents)
	Serious non-cardiovascular adverse events related to statins
	Not estimable (non-CVD adverse events not systematically compared)
	No statin-related serious non-cardiovascular adverse events clearly reported over ≈18 years in 214 treated FH patients
	214 FH (184 seen in clinic at follow-up) + 95 siblings; mean 18 years (range 15–21) follow-up
	Very low ⊕◯◯◯
	No new safety signal for liver, muscle, renal or endocrine toxicity described during long-term statin exposure.

	Desai et al. 201952
	ALT level (continuous)
	MD −2.2 U/L (−4.4 to −0.1)
	N/A (continuous outcome)
	943 patients, 2704 ALT measures; median 18 months
	Low
⨁⨁◯◯
	Adjusted ALT slightly lower in statin users; effect attenuates after adjusting for weight

	
	High ALT ≥5× ULN
	No relative effect reported
	Statins: 5/915 (0.5%); Non‑statins: 21/1789 (1.2%)
	943 patients; 3.5‑year observation period
	Very low ⊕◯◯◯
	Adjusted model showed no higher CK in statin users; analysed per CK test; confounding likely.

	
	ALT change pre/post statin start
	MD +0.9 U/L (−5.2 to 3.4) per year
	N/A
	80 patients with paired measures
	Low
⨁⨁◯◯
	

	
	Clinically significant hepatotoxicity
	No events detected
	0 per 1,000 observed
	943 patients
	Low
⨁⨁◯◯
	

	Johnson et al 201753
	Elevated CK > ULN
	OR 0.97 (0.6 to 1.5)
	No statin: ~245/1,000; Statin: ~222/1,000 (very imprecise)
	474 patients; 1,450 CK tests; ~18 months median follow‑up
	Low
⨁⨁◯◯ 
	

	
	CK >3× ULN
	Not estimable (very low counts)
	No statin: 25/1,000; Statin: 22/1,000 (extremely uncertain)
	474 patients; 1,450 CK tests
	Very low ⊕◯◯◯
	Rare events; 
Direction favours no increased risk

	
	CK >10× ULN
	Not estimable
	~5 per 1,000 statin‑exposed patients
	171 statin‑treated patients; 3,433 patient‑months
	Very low ⊕◯◯◯
	Four asymptomatic cases; all resolved; no severe outcomes; non‑randomised

	
	Symptomatic myalgia
	Not estimable
	~3 per 1,000 patient‑years (single mild case)
	171 statin‑treated patients; 286 patient‑years
	Very low ⊕◯◯◯
	Only one minor self‑limited case; symptoms not collected systematically in non‑statin users.

	
	Rhabdomyolysis
	N/A
	0 per 1,000 observed
	171 statin‑treated patients
	Very low ⊕◯◯◯
	No rhabdomyolysis occurred; cohort too small to rule out rare events.

	Kusters et al. 201454

(FH children on long-term statins vs unaffected siblings)
	Liver enzyme elevation (>3× ULN, AST or ALT)
	RR ≈0.8 (very imprecise; ~0.2–3.0)
	Statin group ≈10/1,000 vs 12/1,000 in siblings; very imprecise difference
	194 FH + 83 siblings; ~10 years follow-up (single cohort)
	Very low ⊕◯◯◯
	Very few events (2 vs 1 with AST/ALT >3× ULN); no clinically significant liver injury or rhabdomyolysis; lab values similar between groups; no signal of hepatotoxicity.

	
	Myopathy / CK elevation (>10× ULN)
	RR ≈0.09 (95% CI ~0.00–1.8; 0 vs 2 events)
	0/1,000 in statin group vs ≈24/1,000 in siblings; very imprecise
	
	Very low ⊕◯◯◯
	Two asymptomatic CK elevations occurred only in siblings; none in statin-treated FH. No myopathy or rhabdomyolysis reported; CK elevations likely exercise-related.

	
	Growth and pubertal development
	Not estimable (continuous outcomes; no between-group difference)
	No cases of delayed growth or pubertal development attributable to statins were reported
	
	
	Height, weight, BMI and age at menarche were similar between FH and sibling controls; no adverse effects on growth, sexual development or educational attainment reported.

	
	Any adverse event leading to discontinuation
	Not estimable (no untreated FH comparator for this outcome)
	≈15/1,000 (3/194) discontinued statins due to unspecified adverse events over ~10 years
	
	Very low ⊕◯◯◯
	Three participants discontinued statins because of non-serious adverse events. No rhabdomyolysis or other serious major adverse events reported; lab safety parameters similar to siblings.

	Overall certainty of evidence
	⨁⨁◯◯ Low












	8.
	Balance of Effects

	
	
	ADULT
	ADDITIONAL CONSIDERATIONS CHILD/ ADOLESCENT

	
	· Favours the comparison
· Probably favours the comparison
· Does not favor either the intervention or the comparison
· Probably favours the intervention (for children and adolescents aged 10-17 years)
· Favours the intervention (for adults)
· Varies
· Don’t Know
	The risk of harm from exposure to cardiovascular risk factors such as dyslipidaemia is well documented in people taking antipsychotic medicines and those with severe mental illness. Despite the absence of RCT data, large high quality cohort studies consistently demonstrate a substantially elevated risk of cardiovascular disease in people taking antipsychotic medicines and those living with severe mental illness.

Primary prevention strategies are fundamental to the management of this elevated risk. One of the primary strategies for managing cardiovascular disease is the initiation of statin therapy to address dyslipidaemia and/or elevated cardiovascular risk.

Moderate intensity statins have high certainty evidence for the prevention of cardiovascular disease in adults with and without established cardiovascular disease.

Moderate intensity statins have moderate certainty evidence for the lowering of LDL-C and triglycerides and  are estimated to lower LDL-C by 30-50% and triglycerides by 10-20%.

The GDG judged the balance of effects versus adverse effects for statins in adults with severe mental illness to favour the intervention. 
	Children and adolescents are particularly vulnerable to metabolic side-effects from second-generation antipsychotics, especially dyslipidaemia.38,54 Because atherosclerosis begins in childhood and adolescence and can progress silently, abnormal LDL, HDL, or triglyceride levels during youth can accelerate irreversible plaque formation and increase cardiovascular risk in adulthood.56-58

The GDG judged the balance of effects versus adverse effects for statins in children and adolescents aged 10-17 years to probably favour the intervention.








	9.
	Values 

	
	JUDGEMENT
	RESEARCH EVIDENCE

	
	· Important uncertainty or variability
· Possibly important uncertainty or variability
· Probably no important uncertainty or variability
· No important uncertainty or variability

	General Population
Evidence syntheses from source guidelines were reviewed with respect to patient values. An Australian modelling study found that people were more worried about experiencing moderate or severe stroke or heart attack than developing potential adverse effects such as myopathy or diabetes. This suggests that people would accept lower treatment thresholds for statin therapy to achieve the benefits of stain therapy in reducing major adverse cardiac event.24

People with SMI
Qualitative interviews were conducted with experts by lived experience to elicit values and understand the factors that influence their decision to initiate pharmacotherapy for antipsychotic-related dyslipidaemia. Participants described a number of factors that would influence their decision to initiate pharmacotherapy for this indication it was determined that there may be uncertainty or variability in patient values when making this decision.  

Age, cholesterol levels, polypharmacy and shared-decision making were the main factors reported in qualitative interviews that would influence the decision to initiate pharmacotherapy.

· Age
Participants described associating statins with older populations and some reluctance to initiate statins at a young age. 
‘For me it’s my age. I’m kind of like only XX (years). Why am I taking a statin? …when you think of statins you think about heart attacks…its like that’s for old people.’ (Participant B)

· Lipid Parameters
Elevated lipid parameters would drive the decision to take a statin rather than the risk of cardiovascular events.
 
‘The figure for cholesterol of the bad cholesterol and the good cholesterol would be important ....’  (Participant D)
In reference to risk of heart attack/stroke:
‘Those all seem very far out to me, so I'd be hoping that, you know, the improvements would start straight away...’ (Participant C)
This differs from the findings in the general population where protection against major cardiac events is believed to be the important factor when initiating statin therapy. (NICE)

· Polypharmacy
Polypharmacy was identified as a factor that may deter people from starting pharmacotherapy for antipsychotic-related dyslipidaemia:
‘Naturally, I’m also conscious of the fact of the amount of medication I’m already taking.’ (Participant B)

· Shared Decision-Making
Shared decision-making was an important factor in the decision to start pharmacotherapy for antipsychotic-related dyslipidaemia.
‘A really solid presentation of what the risks are if you didn't take the statin (would inform the decision to initiate a statin)’ (Participant C)





	10.
	Equity 

	
	JUDGEMENT
	ADULT
	ADDITIONAL CONSIDERATIONS CHILD/ ADOLESCENT

	
	· Reduced
· Probably reduced
· Probably no impact 
· Probably increased 
· Increased
· Varies
· Don’t know
	Statin therapy is widely available, off patent and cost-effective across different countries. Atorvastatin was chosen as the preferred statin in this guideline in line with the Irish Medicines Management Programme.4 Prescribers in Ireland are encouraged to make atorvastatin their drug of first choice when prescribing a statin based on an evaluation of efficacy, cost-effectiveness, drug interactions and adverse effects. Furthermore, atorvastatin’s relatively long half-life (approximately 14 hours) allows for flexible dosing at any time of day, thereby facilitating concurrent administration with antipsychotic medicine with potential improvement in treatment adherence.

In developing clinical practice guidelines for antipsychotic-related dyslipidaemia, the GDG hope to improve equity of access to lipid lowering therapies in those taking antipsychotic medicines and those with severe mental illness. 
	The GDG considered the statin options available to children and adolescents. Pravastatin is licensed from age 8 in children with familial hypercholesterolaemia
 while atorvastatin in licensed from age 10 years. Although pravastatin is the preferred statin in post-transplant children, the GDG agreed that atorvastatin was a more appropriate option for antipsychotic-related dyslipidaemia for the following reasons:
· Atorvastatin is a moderate-intensity statin with a mean LDL-C % reduction of 40% in children with familial hypercholesterolaemia.59
· Atorvastatin has a long half-life and can therefore be administered in the morning or at night. This will facilitate co-administration with antipsychotic medicine and thus remove complexity from the medicines administration schedule
· Atorvastatin is the preferred statin for adults by the Irish Medicines Management Programme.4 Furthermore, atorvastatin’s relatively long half-life (approximately 14 hours) allows for flexible dosing at any time of day, thereby facilitating concurrent administration with antipsychotic medicine with potential improvement in treatment adherence.











. 

3.2 SUMMARY OF JUDGEMENT – OMEGA-3 
	Table 3.2.1: Evidence to Decision Framework – Omega-3 therapy for antipsychotic-related dyslipidaemia

	
	JUDGEMENT

	PROBLEM
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	CERTAINTY OF EVIDENCE
	Very Low
(Efficacy for high potency omega-3 in people aged 10 to 17 years  for hypertriglyceridaemia)
	Very Low
(Efficacy for high potency omega-3 in adults aged 18 and over for hypertriglyceridaemia)

	Moderate 
	High
	
	
	No included studies

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	

	EQUITY
	Reduced 
	Probably reduced
	Probably no impact
	Probably increased
	Increased
	Varies
	Don't know

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favours the comparison
	Does not favour either the intervention or the comparison
	Probably favours the intervention
	Favours the intervention
	Varies
	Don't know










	TYPE OF RECOMMENDATION: RECOMMENDATIONS 7

	Strong recommendation against the intervention
	Conditional recommendation against the intervention
	Conditional recommendation for either the intervention or the comparison
	Conditional recommendation for the intervention
	Strong recommendation for the intervention

	○ 
	○ 
	○ 
	●
	○

	
	High Dose Omega-3 Fatty Acid Supplements for antipsychotic-related dyslipidaemia

	Method
	Recommendations	

	Adapted
	Recommendation 7: We suggest high dose omega-3 fatty acid supplements (with at least 2 EPA:1DHA) for adults and young people (aged 10 years and over) who do not meet criteria for a statin if TG > 1.7mmol/L (fasting) and criteria for a statin is not met




	B.
	Source Guideline Recommendation

	
	ADULT
	CHILD/ADOLESCENT

	
	· Source Guidelines: ESC 2019/2025

	· Source Guidelines : AHA Paeds 2019 and CCS/CAPC 2022



	1.
	Priority of the Problem: Antipsychotic-related Hypertriglyceridaemia

	
	JUDGEMENT
	RESEARCH EVIDENCE

	
	· No
· Probably no
· Probably yes
· Yes
· Varies
· Don’t know
	· The GDG considered evidence from meta-analyses of a clinically significant and large effect size of certain second-generation antipsychotics on triglyceride levels in adults and children/adolescents.28,37
· Hypertriglyceridaemia is an independent marker for cardiovascular events and is also associated with metabolic disturbance.39 
· Hypertriglyceridaemia can occur within weeks of initiation of an antipsychotic (6 weeks, IQR 6-8).38
· In adults, the effect size ranges from –0.01 mmol/L (95% CI -0.10 to 0.08) for brexpiprazole to 0.98 mmol/L (95% CI 0.48 to 1.49) for clozapine.38
· In adolescents, the effect size ranges from –0·03 mmol/L (95% CI –0·12 to 0·06) with lurasidone to 0·29 mmol/L (95% CI 0·14 to 0·44) with olanzapine.38



	2.
	Desirable Effects: High Dose Omega-3 Fatty Acid Therapy

	
	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS CHILD/ADOLESCENTS

	
	· Trivial
· Small
· Moderate
· Large
· Varies
· Don’t know
	· Source guidelines refer to the REDUCE-IT trial for the management of hypertriglyceridaemia.60 Whilst this trial was conducted in adults and the intervention was a highly purified EPA (icosapent ethyl), the findings that the intervention group achieved an 18% reduction in triglyceride levels at 1 year and had 25% reduction in major adverse cardiac event at 5 years were considered relevant by the GDG.60
· For adults with a TG level 1.7 >2.4mmol/L, who are ineligible for statin therapy, the GDG suggest a high-dose omega-3 fatty acid with high levels of EPA. However, statin therapy remains the first line intervention in adults with hypertriglyceridaemia if TG ≥2.4mmol/L.
	· Research in this population is sparse making extrapolation from evidence in adults necessary and by asking the question – ‘Are there grounds for believing that treatment and management should be different in children and adolescents?’ 7 
· The GDG considered the recommendations in source guidelines for the management of hypertriglyceridaemia which included fibrates, statins and omega-3 fatty acids
· Fibrates:  Evidence regarding benefit and safety in children and adolescents is very limited.43 Fibrates are not approved for use children or adolescents in Ireland, by the FDA in the US or in other countries. They should therefore be  reserved for use by a lipid specialist.
· Statins: While the safety of statins in children and adolescents is well established, their efficacy for the management of hypertriglyceridaemia is less clear. One source guideline (AHA Paeds 2019) recommends statin therapy for children/adolescents with TG >4.5mmol/L OR TG >1.7mmol/L PLUS non-HDL >3.75mmol/L (when non-HDL is elevated, this may indicate an atherogenic component to hypertriglyceridaemia).30 However, the GDG felt that the strength of the evidence for statins in this case was not enough to endorse such a recommendation.
· Omega-3 Fatty Acids: The GDG recognise that omega-3 fatty acids are formulated as large capsules which may pose problems for children and young adolescents, their risk profile is low.  For this reason, the GDG suggest a high-dose omega-3 fatty acid with high levels of EPA in those aged over 10 years with TG >1.7mmol/L.










Chapter 4: Data Extracted from Source Guidelines
	Table 4.1: Data extracted from adult source guidelines

	Guideline
	NICE (2023)20
	Australia (2023)24
	Canadian (2021)25
	AACE (2020)27
	VA/DOD (2020)28
	ESC (2019)22
	AHA (2019)26
	SIGN (2017)21

	Screening  Age (years)
	>40 
	≥ 45 
	>40 
	Not reported
	>40 
	≥ 40 
	0-75 
	≥ 40 

	Pre-existing Conditions Warranting Statin Initiation Irrespective of Cardiovascular Risk

	Established Cardiovascular Disease
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	Acute Coronary Syndrome
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	Angina (stable)
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	Angina (unstable) 
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	Aortic Aneurism
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	Carotid Disease
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	Cerebrovascular Disease
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	Claudication
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	Coronary Artery Bypass Graft
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	Coronary Artery Disease
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	Coronary Heart Disease
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	Multivessel Coronary Disease
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	Myocardial Infarction
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	Percutaneous Coronary Intervention
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	Peripheral Arterial Disease
	[image: Checkmark with solid fill] 
(symptomatic)
	
	[image: Checkmark with solid fill]
	[image: Close with solid fill]
	[image: Checkmark with solid fill]
	[image: Checkmark with solid fill]
	
	[image: Checkmark with solid fill]

	Peripheral Vascular Disease
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	Revascularisation
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	Significant plaque on 
angiography
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	Stroke
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	Transient Ischaemic Attack
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	Chronic Kidney Disease 
(CKD)
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eGFR < 60mL/min
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eGFR <45mL/min
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eGFR< 60mL/min 
(if ≥ 50 years)
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Stage ≥3 
(eGFR<60ml/min) with albuminuria
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eGFR < 30ml/min)*
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≥ Stage 3 
(eGFR < 60mL/min)
Micro- or 
macroalbuminuria

	Diabetes
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>40 years old 
(Type 1)
OR
> 10 years duration
OR
With established nephropathy/other risk factors
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≥ 40 years old
OR
≥ 30 years old + 
≥15 years duration
OR
Microvascular disease
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+ ≥1 major risk factor**
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+ Target organ damage
OR 
≥3 major risk factors** 
OR 
> 20 years duration (Early onset Type 1)

	[image: Checkmark with solid fill]
40-75 years old
	[image: Checkmark with solid fill]
> 40 years old
OR 
< 40 years old
+ > 20 years duration
OR
< 40 years old  + Microalbuminuria
OR < 40 years old  + Macroalbuminuria 
OR
< 40 years old  + Proliferative Retinopathy 
OR
< 40 years old  + Autonomic Neuropathy

	Familial Hypercholesterolaemia
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(Heterozygous)
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	Lipid Thresholds Warranting Statin Initiation Irrespective of Cardiovascular Risk (mmol/L)

	Total Cholesterol (mmol/L)
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> 7.5
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> 7.9

	LDL-C 
(mmol/L)
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> 4.9
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	Non-HDL-C 
(mmol/L)
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	Other
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ApoB ≥ 1.45g/L
OR
Lp(a) >100nmol/L
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	Impact of Risk Factors
	 [image: Close with solid fill]
	 [image: Close with solid fill]
	 [image: Close with solid fill]
	LDL >3.4mmol/L
if 1 major risk factor**

TG >1.7mmol/L
if ≥2 major risk factors**
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	LDL> 3mmol/L after lifestyle/diet
	LDL ≥ 4.1mmol/L
if family history of 
premature ASCVD
OR
LDL 1.8mmol/L 
if ≥ 2 Enhanced Risk Factors*
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	CV Risk Assessment Tool

	Recommended Tool
	QRISK3
	AUS (CVD)
	Framingham 
	MESA Risk Calculator
OR
Reynold's Risk Score
OR
Framingham Risk Score
OR
ASCVD Risk Estimator
OR
UKPDS Risk Engine (if diabetes)
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	SCORE 
	ASCVD Risk Estimator Plus
	ASSIGN

	Risk
	10-year risk of first cardiovascular disease event
	5-year risk of cardiovascular event
	10-year risk of coronary heart disease event
	 [image: Close with solid fill]
	 [image: Close with solid fill]
	10-year risk of cardiovascular disease mortality
	10-year risk for atherosclerotic cardiovascular disease
	10-year risk of first
cardiovascular disease event

	Age (years)
	25-84 
	45-79
OR
35-79 if diabetes
	30-79 
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	40-69 
	20-79 
	25-90 

	Severe Mental Illness Specific Risk Factors
	Schizophrenia 
Bipolar disorder
Moderate/ severe
depression
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	Antipsychotic Specific Risk Factors
	Atypical Antipsychotic
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	Threshold for Statin Initiation
	10%
	5%
	10%
	<10% consider
if one major risk factor** 
or if LDL>3.4
	>6%
	SCORE colour coded chart
(10%, or 5% if LDL also > 2.6)
	7.5% if enhanced risk factors* 
5% if LDL >1.8 + enhanced risk
factors*
	10%

	Special considerations, targets and referral criteria

	Special Considerations
	Cardiovascular risk tools may underestimate risk in people with severe mental illness.
Do not rule out statin treatment if 10-year QRISK3 score is <10% if they have an informed preference or there is concern that risk may be underestimated
	Severe mental illness can move
risk estimate 
up a level 
(low-intermediate-high)
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	Severe mental illnesses are modifiers for estimating total cardiovascular disease 
risk. 
Management principles are the same in these groups, but may need to address specific issues related to individual dyslipidaemias and drug safety
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	Target 
at 2-4 months
	Non-HDL < 60% of baseline
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	LDL <2.5 mmol/L
	Moderate-high risk
LDL< 1.8 mmol/L
Low risk
LDL < 3.4 mmol/L
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	‘High risk’
LDL ≤50% of baseline+<1.8 mmol/L
‘Moderate risk’
LDL <2.4 mmol/L
‘Low risk’
LDL < 3 mmol/L
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For primary prevention
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	Referral Criteria
	TG>20 (non-fasting)
OR
TG > 10 (fasting)
OR
Established familial hypercholesterol-aemia 
OR
LDL remains >5mmol/L
OR
Therapy not tolerated
OR 
Established Coronary Heart Disease
OR 
≥ 2 Cardiovascular Disease risk factors
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	Severe dyslipidaemias
OR
Genetic Lipoprotein 
Disorders
OR
Refractory to pharmacological treatment
	Genetic Dyslipidaemia
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	Homozygous familial 
hypercholesterol-aemia especially in younger people
(Total Cholesterol >13 mmol/L)
	Severe hypercholesterol-aemia 
(LDL-C not controlled with statin)
	Familial hypercholesterol-aemia
OR 
Suspected Familial hypercholesterol-aemia

	Risk factor definitions

	*Enhanced Risk Factors (AHA 2019): Family history of premature Cardiovascular Disease, Chronic Kidney Disease, Metabolic Syndrome, Pre-eclampsia, Premature menopause (<40y), LDL 4.1mmol/L or non-HDL ≥4.9mmol/L or fasting TG≥1.9 mmol/L

	**Major Risk Factors (AACE 2020): Family history of premature Atherosclerotic Cardiovascular Disease, Chronic kidney disease, Diabetes mellitus, Hypertension, Cigarette smoking, Advancing age, ↑LDL-C (>3.4), Low HDL-C (<1male, <1.3 female), ↑Total serum cholesterol level, ↑Non–HDL-C





	Table 4.2: Data extracted from paediatric source guidelines

	Guideline
	AAP (2011)29
	AHA Paeds (2019)30
	CCS/CAPC (2022)31

	Screening  Age (years)
	≥ 17 years
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	9-11
AND
17-21

	Lipid Thresholds Warranting Statin Initiation Irrespective of Cardiovascular Risk (mmol/L)

	Total Cholesterol (mmol/L)
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	LDL-C 
(mmol/L)
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≥  4.9 after 6 month trial of lifestyle/diet management
OR
4.1<4.9 + familial hypercholesterolaemia
OR
4.1<4.9 + ≥1 high-level^ risk factor
OR
4.1<4.9 + ≥2 moderate-level^^ risk factors
OR
3.4<4.1 + 2 high-level risk factors^
OR
3.4<4.1 + 1 high-level^ + >2 moderate-level^^ risk factors
OR
3.4 <4.1 + clinical cardiovascular disease
	[image: Checkmark with solid fill]
≥ 3.36 + high risk*
OR
≥ 4.14 + moderate risk** after 3 months of lifestyle interventions
OR
≥ 4.14 + at-risk*** after 6 months of lifestyle interventions
	[image: Checkmark with solid fill]
≥  4.9
OR
4.1 <4.9 + familial hypercholesterolaemia
OR
4.1 <4.9 + 1 high level† risk factor
OR
4.1 <4.9 + 2 moderate††/at-risk-level††† risk factors
OR
3.4 <4.1 + 2 high-level† risk factors
OR
3.4 <4.1 + 1 high-level† and ≥ 2 moderate††/at-risk-level†††
OR
3.4 <4.1 + clinical cardiovascular disease

	Non-HDL-C 
(mmol/L)
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	Other
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Triglycerides > 4.5/ Triglycerides 1.7–4.5 and non-HDL ≥ 3.75 + high risk*
OR
Triglycerides > 4.5/ Triglycerides 1.7–4.5 and non-HDL ≥ 3.75 + moderate risk** after 3 months of lifestyle interventions
OR 
Triglycerides > 4.5/ Triglycerides 1.7–4.5 and non-HDL ≥ 3.75 + at risk*** after 6 months of lifestyle interventions
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	Impact of Risk Factors
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	Special considerations, targets and referral criteria

	Special Considerations
	
	
	Selected secondary causes of and contributors to pediatric dyslipidemia: Atypical antipsychotic medications - Biochemical disturbance: Increase LDL-C, TG, non HDL-C, Apo B and decreased HDL-C


	Target
	LDL <3.4mmol/L
	High risk*: LDL < 2.6mmol/L
Moderate risk**: LDL < 3.4mmol/L
At risk***: LDL <3.4mmol/L
	

	Referral Criteria
	LDL-C ≥6.5mmol/L
OR
Triglycerides ≥5.65mmol/L
	 
	LDL-C  >4.1 mmol/L
OR
Triglycerides >5.5 mmol/L




	Risk factor definitions

	^High-level (AAP 2011): Hypertension that requires drug therapy (BP ≥99th percentile + 5 mm Hg), Current cigarette smoker, BMI at the 97th percentile, Presence of high-risk conditions (T1DM and T2DM, Chronic kidney disease/end-stage renal disease/post-renal transplant, Post–orthotopic heart transplant, Kawasaki disease with current aneurysms)

	^^Moderate-level (AAP 2011): Hypertension that does not require drug therapy, BMI at the 95th percentile, ≥97th percentile, HDL cholesterol < 1.03 mmol/L, Presence of moderate-risk conditions (Kawasaki disease with regressed coronary aneurysms, Chronic inflammatory disease (systemic lupus erythematosus, juvenile rheumatoid arthritis), HIV infection, Nephrotic syndrome)

	*High Risk (AHA Paeds 2019): Homozygous FH, T2DM, end-stage renal disease, T1DM, Kawasaki disease with persistent aneurysms, solid-organ transplant vasculopathy, childhood cancer survivor (stem cell recipient)

	** Moderate Risk (AHA Paeds 2019): Severe obesity, heterozygous FH, confirmed hypertension, coarctation, Lp(a), predialysis CKD, AS, childhood cancer survivor (chest radiation)

	***At Risk (AHA Paeds 2019): Obesity, insulin resistance with comorbidities (dyslipidemia, NAFLD, PCOS), white-coat hypertension, HCM and other cardiomyopathies, pulmonary hypertension, chronic inflammatory conditions (JIA, SLE, IBD, HIV), s/p coronary artery translocation for anomalous coronary arteries or transposition of the great arteries, childhood cancer (cardiotoxic chemotherapy only), Kawasaki disease with regressed aneurysms (zMax ≥5) 

	High level†: Heterozygous FH, Diabetes mellitus, type 1 and type 2, Chronic kidney disease/post renal transplant, Status-post stem cell transplant (childhood cancer survivor), Hypertension requiring drug therapy, Cigarette smoker, Severe obesity

	Moderate level††: Obesity, Insulin resistance with comorbidities (dyslipidemia, NAFLD, PCOS), Hypertension not requiring drug therapy, Status-post chest radiation (childhood cancer survivor), Elevated lipoprotein(a), Nephrotic syndrome, Coarctation of the aorta, Aortic stenosis

	At-risk-level†††: White coat hypertension, Pulmonary hypertension, Chronic inflammatory conditions (JIA, SLE, IBD, HIV), Hypertrophic and other cardiomyopathies, Childhood cancer survivor (status post cardiotoxic chemotherapy only), Psychiatric conditions (including major depressive disorders and bipolar disorder), Cystic fibrosis









Chapter 5: Guideline Recommendations, Method, Source, Strength, Direction and Justification
	Table 5.1: Recommendation 1

	Recommendation 1
	Method
	Source Guideline(s)
	Strength, Direction

	We recommend statin therapy irrespective of lipid parameters or cardiovascular risk score in the following groups:
· Established cardiovascular disease
· Chronic Kidney Disease (eGFR< 60ml/min)
· Diabetes aged > 40 years
· Diabetes with duration ≥20 years
· Adults with T1DM ≥10 years
· Established Familial Hypercholesterolaemia
	Adopted 


	NICE 202320
SIGN 201721
ESC 2019/202522,23 
Australia 202324
Canada 202125
AHA 201826
AACE 202027
VA/DoD 202028 
	Strong, in favour

	Justification
The GDG considered the evidence summaries in the source guidance indicating moderate certainty evidence that moderate intensity statins are effective compared to placebo for all major adverse cardiovascular event outcomes.1 The evidence of harm from statin therapy was also considered with particular consideration of the potential from neuropsychiatric side-effects and dysglycaemia. The evidence-to-decision framework (Supplementary Material Chapter 3) outlines the evidence profiles and GDG considerations with respect to efficacy and harm from statins in people taking antipsychotic medicines and those with severe mental illness.

The indications for statin therapy without the need for a cardiovascular risk assessment were extracted from source guidance. Discrepancies existed across the source guidance with respect to definitions and criteria. For example, AHA 2018 recommend statin therapy in those with Type 1 or Type 2 diabetes aged > 40 years or diabetes of long duration (> 20 years) whereas NICE 2023 only recommends statin therapy in those with Type 1 diabetes if over 40 years or of long duration (>10 years) or target organ damage (nephropathy).20,26 Australia 2023 guidelines acknowledge the elevated cardiovascular risk in diabetes but explain that due to significant heterogeneity, diabetes is not an indication for statin therapy and a cardiovascular risk assessment is recommended to guide statin therapy instead.24

Where discrepancies existed in the source guidance, the GDG reached consensus agreement on the criteria through discussion and evaluation of the evidence.

Source guidance included familial hypercholesterolemia as an indication for statin therapy based on expert opinion.20 This was adopted by the GDG.
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	Table 5.2: Recommendation 2
	

	Recommendation 2
	Method
	Source Guideline(s)
	Strength, Direction

	We recommend statin therapy for adults with LDL-C ≥3.0mmol/L or TG ≥2.4mmol/L
	Adapted
	ESC 2019/20257,8

	Strong, in favour

	Justification
The GDG considered the moderate certainty evidence from RCTs that moderate intensity statins are effective at lowering LDL-C and triglycerides. Moderate intensity statin therapy is expected to reduce LDL-C by 30-50% and triglycerides by 10-20%.22 Each 1 mmol/L reduction in LDL-C reduces the risk of MACE by 20%.40 

The GDG acknowledged that major adverse cardiovascular event outcomes were prioritised in source guidelines rather than lipid parameters. Feedback from experts-by-experience indicates that lipid parameter outcomes are important for those taking antipsychotic medicines and those living with severe mental illness. Given this feedback, and the link between lipid parameter outcomes and major adverse cardiovascular events, the GDG agreed on the consideration of these surrogate outcome markers in the evidence synthesis.

The GDG considered the thresholds for intervention across source guidelines. When lipid parameters were considered in isolation, the lowest threshold for LDL-C for intervention with a statin was 3.0 mmol/L.23 Some source guidelines only recommend intervention at this threshold in the presence or one or more risk factors such as family history of premature cardiovascular disease, metabolic syndrome, smoking. The steering group, in consultation with lipidology experts, agreed that lower intervention thresholds were indicated for those prescribed antipsychotic medicines compared to the rest of the population. For LDL-C, the adapted threshold of 3.0mmol/L was selected for intervention with statin therapy. 

Many source guidelines recommended a watch and wait period for adults with dyslipidaemia before intervention with a statin based on LDL-C thresholds. Due to the iatrogenic nature of antipsychotic-related dyslipidaemia and thus, the limited effectiveness of non-pharmacological interventions alone, the GDG agreed  that intervention with statin therapy is warranted without the requirement for a ‘watch and wait’ period for adults with antipsychotic-related dyslipidaemia. For this reason, evidence certainty was downgraded from moderate to low.

Source guidelines recommend statin therapy as the first-line pharmacological intervention for hypertriglyceridemia and define the intervention threshold for hypertriglyceridemia as 2.4mmol/L for adults. This recommendation was adopted.22,23
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	Table 5.3: Recommendation 3
	

	Recommendation 3
	Method
	Source Guideline(s)
	Strength, Direction

	We recommend statin therapy for adults aged 18 years or over with a 10-year cardiovascular risk score of 10% or higher.
	Adopted
	NICE 202320
SIGN 201721
ESC 2019/202522,23 
Australia 202324
Canada 202125
AHA 201826
AACE 202027
VA/DoD 202028
	Strong, in favour

	Justification
All source guidelines recommended the initiation of statin therapy based on a cardiovascular risk assessment. Guidelines differed in their recommendation as to the specific cardiovascular risk assessment tool and the intervention thresholds. Of the risk assessment tools endorsed by clinical guidelines, only QRISK3 accounts for severe mental illness (schizophrenia, bipolar disorder and moderate/severe depression) or atypical antipsychotic medicine in the risk prediction algorithm. However, this tool may still underestimate risk in people living with severe mental illness.50

The threshold for starting a statin in most source guidelines is a cardiovascular risk score of 10% or higher, but some guidelines allow clinical interpretation and the initiation of a statin at lower cardiovascular risk scores. Specifically, NICE 2023 does not ‘rule out treatment because the person’s QRISK3 score is less than 10% if they have an informed preference or there is concern that risk may be underestimated.’4 Similarly, VaDoD guidelines suggest offering a moderate-dose statin for patients with a 10-year cardiovascular risk between 6% and 12% following a discussion of risks, limited benefit, and exploration of the patient’s values and preferences (weak recommendation).28

Many guidelines refer to lifetime risk assessment tools when interpreting risk in young people. However, lifetime risk assessment tools are generally endorsed as a shared decision-making tool, and guidance on interpretation or exact thresholds for intervention is lacking.

Most recommendations for screening of cardiovascular risk using validated assessment tools apply to adults over 40 years. Whilst some of the cardiovascular risk assessment tools are validated in younger adults >25 years, it is widely recognised that these traditional cardiovascular risk assessment tools underestimate cardiovascular risk in young people.50 Age is the most significant risk factor incorporated in traditional cardiovascular risk algorithms and applying these traditional tools to young people will rarely result in cardiovascular risk scores close to the 10% threshold for intervention.51

Australia 2023 guidelines recommend that users consider reclassifying estimated cardiovascular disease risk to a higher risk category (i.e. intermediate or high risk), for people living with severe mental illness particularly if calculated risk is close to a higher risk threshold.24 This would mean that most people living with severe mental illness could be considered for statin therapy due to an assumed minimum intermediate cardiovascular risk score. (Conditional recommendation on moderate certainty evidence)

NICE 2023 recognises that cardiovascular risk tools may underestimate risk in certain groups of people, including people with severe mental illness and suggests that users ‘not rule out treatment’ with statins for the primary prevention of cardiovascular disease just because the person's 10‑year QRISK3 score is less than 10% if they have an informed preference for taking a statin or there is concern that risk may be underestimated.20

Recently updated ESC 2025 guidelines list ‘major psychiatric disorders’ as a risk modifier.23 The presence of a risk modifier may support reclassifying an individual to a higher risk category than would be calculated by the cardiovascular risk algorithm and may thereby guide decisions about LDL-C goals and lipid-lowering interventions.
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	Table 5.4: Recommendation 4
	

	Recommendation 4
	Method
	Source Guideline(s)
	Strength, Direction

	We suggest statin therapy for adults aged 18 years or over with a 10-year cardiovascular risk score of > 5%
	Adapted 
	NICE 202320
Australia 202324
VA/DoD 202028
	Conditional, in favour

	Justification
This recommendation was adapted from three source guidelines each of which give conditional recommendations for the initiation of statin therapy in adults based on lower cardiovascular risk scores of < 10%.  

VaDoD 2020 guidelines suggest statin therapy in individuals with a 10-year cardiovascular risk score of 6% or higher ‘following a discussion of risks...and exploration of the patient’s values and preferences.’28

NICE 2023 states: ‘do not exclude statin therapy for those with a cardiovascular risk score of <10% if the person has an informed preference of if the cardiovascular risk is underestimated.’20 This judgement is based on economic modelling and the experience and opinion of the NICE guideline committee.

Australia 2023 guidelines state that ‘for people at intermediate risk for cardiovascular disease (estimated 5-year risk of 5% to 10%), consider prescribing lipid-modifying medicines, to reduce cardiovascular disease risk unless contra-indicated or clinically inappropriate.’24

In selecting a lower threshold for cardiovascular risk scores, the GDG considered the absence of validated cardiovascular risk assessment tool for those prescribed antipsychotic medicines and the limited utility of traditional tools that are known to underestimate cardiovascular risk in those with severe mental illness. It was also acknowledged that source guidelines recommend screening for cardiovascular risk in those aged 40 years or more and this recommendation was adapted to adults aged 18 years and over. 

The GDG considered the limitations of setting strict thresholds for intervention based on cardiovascular risk scores which has been a topic of debate in recent years. The overarching goal of risk prediction tools is to facilitate the communication of risk to the patient.62 Finnikin and colleagues (2024) suggest that focusing on risk thresholds may restrict decision-making.63 On balance, it was decided that for a guideline to be clinically useful in practice, it is likely that clear recommendations for intervention thresholds would be required whilst also allowing room for clinical judgement.





	Table 5.5: Recommendation 5
	

	Recommendation 5
	Method
	Source Guideline(s)
	Strength, Direction

	We suggest statin therapy for antipsychotic-related dyslipidaemia in people aged 10-17 years with LDL ≥ 4.0mmol/L that has been confirmed on at least 2 laboratory samples, one to be fasting, after a 3-month watch and wait period.
	De-novo
	AHA Paeds 201930
CCS/CPCA 202231
	Conditional, in favour

	Justification
The GDG considered the absence of recommendations within the source guidelines to initiate statin therapy in those aged 10-17 years without familial hypercholesterolaemia. This recommendation is therefore de-novo. 

The GDG, after consultation with paediatric cardiologists, agreed that for individuals aged 10-17 years of age, with antipsychotic-related dyslipidaemia, a 3-month watch and wait period is indicated where intensive diet and lifestyle interventions are offered. Thereafter, if dyslipidaemia is confirmed on a repeat fasting sample, a threshold LDL-C of 4mmol/L would warrant intervention with a statin. Due to the absence of high certainty evidence, this is a conditional recommendation.

The recommendation is based on consensus opinion after consultation with international paediatric cardiologists. The thresholds for intervention were adapted from the 2019 AHA scientific statement (Cardiovascular Risk Reduction in High-Risk Paediatric Patients: A Scientific Statement From the American Heart Association) and the 2022 CCS/CPCA (The Detection, Evaluation, and Management of Dyslipidemia in Children and Adolescents: A Canadian Cardiovascular Society/Canadian Pediatric Cardiology Association Clinical Practice Update). 30,31 The AHA Paeds 2019 scientific statement categorises paediatric patients as high-risk, moderate-risk or at-risk based on the presence of co-morbidities. The CCS/CPCA 2022 practice update categorises paediatric patients as very high-risk, high-risk, moderate-risk or at-risk based on the presence of co-morbidities. While psychiatric conditions (including major depressive disorders and bipolar disorder) are listed in the ‘at-risk’ category and atypical antipsychotic medicines were identified as selected secondary causes of and contributors to paediatric dyslipidaemia in this practice update, the GDG adopted a conservative approach and categorised those aged 10-17 years with antipsychotic-related dyslipidaemia as ‘moderate risk’ and adapted the lipid parameter thresholds for this category i.e. LDL ≥ 4.0mmol/L.





	Table 5.6: Recommendation 6
	

	Recommendation 6
	Method
	Source Guideline(s)
	Strength, Direction

	We suggest statin therapy for antipsychotic-related dyslipidaemia in people aged 10-17 years with LDL ≥3.4mmol/L that has been confirmed on at least 2 laboratory samples, one to be fasting, and the presence of one or more risk enhancing co-morbidities, after a 3-month watch and wait period.
	De-novo
	AHA Paeds 201930
CCS/CPCA 202231

	Conditional, in favour

	Justification
The GDG considered the absence of recommendations within the source guidelines to initiate statin therapy in those aged 10-17 years without familial hypercholesterolaemia. This recommendation is therefore de-novo. 

The GDG considered whether the presence of additional co-morbidities would justify intervention at a lower LDL-C threshold. After consultation with paediatric cardiologists the GDG adopted the lipid parameter thresholds for the ‘high-risk’ paediatric population (i.e. LDL-C ≥3.4mmol/L) as an intervention threshold for those with antipsychotic-related dyslipidaemia in the presence of one or more additional risk enhancing co-morbidities i.e. age/sex adjusted BMI ≥95% percentile, hypertension, HDL-C <1mmol/L (male)/<1.3mmol/L (female), family history of premature cardiovascular disease. The uncertainty around the pathophysiology and onset of antipsychotic-related dyslipidaemia informed a conditional recommendation in favour of the use of statin therapy in those aged 10-17 years.

The recommendation is based on consensus opinion. The thresholds for intervention were adapted from AHA Paeds 2019 and the CCS/CPCA 2022.30,31 The AHA Paeds 2019 scientific statement categorises paediatric patients as high-risk, moderate-risk or at-risk based on the presence of co-morbidities. The CCS/CPCA 2022 practice update categorises paediatric patients as very high-risk, high-risk, moderate-risk or at-risk based on the presence of co-morbidities with psychiatric conditions (including major depressive disorders and bipolar disorder) categorised as ‘at-risk’ and atypical antipsychotic medicines identified as selected secondary causes of and contributors to paediatric dyslipidaemia.





	Table 5.7: Recommendation 7
	

	Recommendation 7
	Method
	Source Guideline(s)
	Strength, Direction

	We suggest high-dose omega-3 fatty acid supplements (with at least 2 EPA: 1 DHA) in adults and young people (aged 10 years and over) who do not meet criteria for a statin if TG ≥ 1.7mmol/L (fasting)
	De-novo
	AHA Paeds 201929
ESC 2019/202521,22
	Conditional, in favour

	Justification
The GDG considered evidence from meta-analyses of a clinically significant and large effect size of certain second-generation antipsychotics on triglyceride levels in children and adolescents and adults.38,39

Hypertriglyceridaemia is an independent marker for cardiovascular events and is also associated with metabolic disturbance.60 

Source guidelines refer to the REDUCE-IT trial for the management of hypertriglyceridaemia.60 Whilst this trial was conducted in adults and the intervention was a highly purified EPA (icosapent ethyl), the findings that the intervention group with a TG >1.7mmol/L achieved an 18% reduction in triglyceride levels at 1 year and had 25% reduction in major adverse cardiac events at 5 years were considered relevant by the GDG.60

The GDG considered the recommendations from the AHA Paeds 2019 to consider statin therapy for children and adolescents with combined dyslipidaemia involving TGs 1.7mmol/L – 4mmol/L and non-HDL >3.75mmol/L.30 Increased numbers of atherogenic small, dense LDL particles can be inferred in the presence of a high triglyceride/HDL-C ratio (inverse association).31 However, it was the opinion of the paediatric cardiologists that the prescription of a statin to children and adolescents with this combined dyslipidaemia should be reserved for specialists. 

For this reason, the GDG suggest a high-dose omega-3 fatty acid with high levels of EPA in young people who are, at present, ineligible for intervention with statin therapy. Statin therapy remains the first line intervention in adults with hypertriglyceridaemia if TG≥2.4mmol/L but high dose omega-3 fatty acids can be offered if TG >1.7mmol/L.
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