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Scientific summary

Background

Despite substantial declines in cardiovascular disease (CVD) morbidity and mortality across high-
income countries in recent decades, CVD remains a major disease burden. Across randomised trials,
statin therapy has been reliably shown to reduce rates of CVD irrespective of age, sex, CVD risk and
comorbidities, with more potent statin regimens achieving larger reductions in low-density lipoprotein
cholesterol (LDL-C), demonstrating larger CVD risk reductions. While generally safe, statin therapy has
been linked to small excesses in muscle events and incident diabetes.

Objectives

To develop a reliable evaluative framework, informed by large UK individual participant data (IPD), and
to assess the long-term net health effects and cost-effectiveness of statin therapy across a wide range
of UK population categories.

Methods

A CVD microsimulation policy model was developed using the Cholesterol Treatment Trialists’
Collaboration (CTTC) data and the UK Biobank (UKB) cohort data. CTTC IPD and UKB IPD informed
parametric proportional hazards risk equations for myocardial infarction (M), stroke, coronary
revascularisation, incident diabetes, incident cancer and vascular and nonvascular death using
participant characteristics. UKB and linked UK primary and hospital care data and NHS reference costs
informed healthcare costs related to participant characteristics and disease events (2020-1 Great
British pounds); £1.10 standard and £1.68 higher-intensity generic statin treatment per 28 tablets.
Health Survey for England data informed health-related quality of life (HRQoL) related to participant
characteristics and disease events. CTTC IPD meta-analyses and further meta-analyses of trials and
cohort studies informed the effects of statin therapies on cardiovascular events and the excess risks of
myopathy, rhabdomyolysis and incident diabetes with statin therapy.

The net health effects and cost-effectiveness of lifetime standard statin (35-45% LDL-C reduction)

and of higher-intensity (= 45% LDL-C reduction) statin therapy prescribed and monitored in the UK
primary healthcare service were assessed. We report the quality-adjusted life-years (QALYs) gained

and incremental cost per QALY gained with the two levels of intensity of statin regimens from the
perspective of UK healthcare services across UKB and Whitehall Il participants in categories by previous
CVD status, sex, age (40-49; 50-59; 60-70, > 70 years), 10-year CVD risk [QRISK®3 (%): < 5; 5-10,
10-15, 15-20, > 20] and/or LDL-C level (< 3.4, 3.4-4.1, > 4.1 mmol/l) at statin therapy initiation.

In the base-case analyses, the proportional effects of statin therapy on disease risks were assumed
constant across categories of individuals and over time. Key parameters were varied in sensitivity and
scenario analyses, including scenarios with hypothetical disutility of daily statin treatment, higher statin
cost, and more limited reductions in cardiovascular events with statin therapy.

Results

A total of 117,896 participants in 16 statin versus control trials in the CTTC, 501,854 UKB participants
and 6761 Whitehall Il participants informed the analyses. Age, sex, socioeconomic deprivation, smoking,
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hypertension, diabetes, Ml and stroke events were key determinants of CVD risk. Model-predicted
event rates corresponded well to observed rates across participant categories in UKB and Whitehall Il
studies. Modelled CVD and nonvascular disease events were associated with reductions in HRQoL and
increases in hospital admission and primary care costs.

Across categories of participants 40-70 years old, there were estimated gains in undiscounted QALYs
of 0.20-1.09 per person with lifetime use of standard statin therapy, and higher-intensity statin therapy
added a further 0.03-0.20 QALYs per person. Among participants aged = 70 years, lifetime use of
standard statin increased quality of life-adjusted life expectancy by 0.24-0.70 QALYs and higher-
intensity statin by further 0.04-0.13 QALYs per person. Health benefits with statin therapy were larger
among participants at higher CVD risk and with higher LDL-C levels.

Standard-intensity statin therapy was cost-effective across all population categories 40-70 years old
with an incremental cost per QALY gained ranging from £280 to £8530. Higher-intensity statin therapy
was cost-effective at higher CVD risk and higher LDL-C levels. Both standard and higher-intensity statin
therapies appeared to be cost-effective for people aged > 70 years with an incremental cost per QALY
gained below £3500 for standard statin versus no statin and below £11,780 for higher-intensity versus
standard statin.

Statin therapy, either standard or higher intensity, was found certain to be cost effective at a willingness-
to-pay threshold of £20,000 per QALY, with higher-intensity statin therapy preferred at higher CVD

risk or higher LDL-C level. The probability of statin therapy being cost-effective remained above 80%
across all participant categories at £10,000-per-QALY threshold, albeit with a shift towards a preference
for standard statin therapy across some categories of people. Statin therapy remained cost-effective in
sensitivity analyses.

Limitations

The randomised evidence for effects of statin therapy is for duration of statin treatment of about 5 years
in trials. There is only limited randomised evidence for effects of statin therapy in older people without
previous CVD. In the base-case analysis, it is assumed that statin therapy has a constant proportional
effect on CVD risks over lifetime and across different categories of patients.

Conclusions

Based on current evidence of effects of statin therapy and modelled analyses of contemporary disease
risks, low-cost statin therapy is likely to be highly cost-effective across categories of men and women
aged = 40 years in the UK, with higher-intensity regimens cost-effective at higher CVD risk or higher
LDL-C levels.

Future work

The CTTC has an ongoing programme of work conducting comprehensive analyses of the effects of
statin therapy, both adverse and beneficial, using IPD from randomised controlled trials. In addition,
ongoing randomised controlled trials are currently studying the effects of statin therapy in people
aged > 70 years. Future economic assessments should integrate this new evidence for effects of statin
therapy, both beneficial and adverse, in categories of individuals.

Copyright © 2024 Mihaylova et al. This work was produced by Mihaylova et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use,
distribution, reproduction and adaptation in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For
attribution the title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.



SCIENTIFIC SUMMARY: ASSESSING LONG-TERM EFFECTIVENESS AND COST-EFFECTIVENESS

Funding

This award was funded by the National Institute for Health and Care Research (NIHR) Health Technology
Assessment programme (NIHR award ref: 17/140/02) and is published in full in Health Technology
Assessment; Vol. 28, No. 79. See the NIHR Funding and Awards website for further award information.

NIHR Journals Library www.journalslibrary.nihr.ac.uk



Health Technology Assessment

ISSN 2046-4924 (Online)
Impact factor: 3.5
A list of Journals Library editors can be found on the NIHR Journals Library website

Launched in 1997, Health Technology Assessment (HTA) has an impact factor of 3.5 and is ranked 30th (out of 174 titles) in the
‘Health Care Sciences & Services' category of the Clarivate 2022 Journal Citation Reports (Science Edition). It is also indexed

by MEDLINE, CINAHL (EBSCO Information Services, Ipswich, MA, USA), Embase (Elsevier, Amsterdam, the Netherlands), NCBI
Bookshelf, DOAJ, Europe PMC, the Cochrane Library (John Wiley & Sons, Inc., Hoboken, NJ, USA), INAHTA, the British Nursing
Index (ProQuest LLC, Ann Arbor, MI, USA), Ulrichsweb™ (ProQuest LLC, Ann Arbor, MI, USA) and the Science Citation Index
Expanded™ (Clarivate™, Philadelphia, PA, USA).

This journal is a member of and subscribes to the principles of the Committee on Publication Ethics (COPE)
(www.publicationethics.org/).

Editorial contact: journals.library@nihr.ac.uk

The full HTA archive is freely available to view online at www.journalslibrary.nihr.ac.uk/hta.

Criteria for inclusion in the Health Technology Assessment journal
Manuscripts are published in Health Technology Assessment (HTA) if (1) they have resulted from work for the HTA
programme, and (2) they are of a sufficiently high scientific quality as assessed by the reviewers and editors.

Reviews in Health Technology Assessment are termed ‘systematic’ when the account of the search appraisal and synthesis
methods (to minimise biases and random errors) would, in theory, permit the replication of the review by others.

HTA programme

Health Technology Assessment (HTA) research is undertaken where some evidence already exists to show that a technology can
be effective and this needs to be compared to the current standard intervention to see which works best. Research can evaluate
any intervention used in the treatment, prevention or diagnosis of disease, provided the study outcomes lead to findings that
have the potential to be of direct benefit to NHS patients. Technologies in this context mean any method used to promote health;
prevent and treat disease; and improve rehabilitation or long-term care. They are not confined to new drugs and include any
intervention used in the treatment, prevention or diagnosis of disease.

The journal is indexed in NHS Evidence via its abstracts included in MEDLINE and its Technology Assessment Reports inform
National Institute for Health and Care Excellence (NICE) guidance. HTA research is also an important source of evidence for
National Screening Committee (NSC) policy decisions.

This article

The research reported in this issue of the journal was funded by the HTA programme as award number 17/140/02. The
contractual start date was in April 2019. The draft manuscript began editorial review in May 2023 and was accepted for
publication in January 2024. The authors have been wholly responsible for all data collection, analysis and interpretation, and for
writing up their work. The HTA editors and publisher have tried to ensure the accuracy of the authors’ manuscript and would like
to thank the reviewers for their constructive comments on the draft document. However, they do not accept liability for damages
or losses arising from material published in this article.

This article presents independent research funded by the National Institute for Health and Care Research (NIHR). The views
and opinions expressed by authors in this publication are those of the authors and do not necessarily reflect those of the NHS,
the NIHR, the HTA programme or the Department of Health and Social Care. If there are verbatim quotations included in this
publication the views and opinions expressed by the interviewees are those of the interviewees and do not necessarily reflect
those of the authors, those of the NHS, the NIHR, the HTA programme or the Department of Health and Social Care.

This article was published based on current knowledge at the time and date of publication. NIHR is committed to being inclusive
and will continually monitor best practice and guidance in relation to terminology and language to ensure that we remain relevant
to our stakeholders.

Copyright © 2024 Mihaylova et al. This work was produced by Mihaylova et al. under the terms of a commissioning contract
issued by the Secretary of State for Health and Social Care. This is an Open Access publication distributed under the terms of
the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, reproduction and adaption
in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/.
For attribution the title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must
be cited.

Published by the NIHR Journals Library (www.journalslibrary.nihr.ac.uk), produced by Newgen Digitalworks Pvt Ltd, Chennai, India
(www.newgen.co).


https://www.journalslibrary.nihr.ac.uk/journals/




