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Background
A new Australian guideline for 
cardiovascular disease (CVD) risk 
assessment and management was 
published in 2023, including new risk 
treatment thresholds.

Objective
This article summarises the published 
peer-reviewed global evidence that 
informed guideline recommendations on 
risk treatment thresholds for initiating 
blood pressure- and lipid-lowering 
therapy for CVD primary prevention.

Discussion
Evidence from 13 meta-analyses, 
randomised controlled trials and 
modelling studies involving more than 
515,700 patients showed that preventive 
pharmacotherapy reduced the number  
of CVD events at all risk levels.  
Findings informed the new risk treatment 
thresholds outlined in the 2023 Australian 
CVD risk assessment and management 
guideline, which recommends blood 
pressure- and lipid-lowering 
pharmacotherapy for people at high  
five-year risk (≥10% based on the new  
risk calculator) and consideration of 
therapy for those at intermediate risk  
(5% to <10%) and generally does not 
recommend preventive pharmacotherapy 
for those at low risk (<5%).

CARDIOVASCULAR DISEASES (CVDs) are 
a leading cause of death and morbidity 
globally.1 An estimated 80% of CVDs are 
preventable through interventions that 
reduce risk, such as avoiding tobacco 
use, maintaining a healthy diet, engaging 
in regular physical activity, and taking 
prescribed blood pressure- and/or 
lipid-lowering medications.2,3 In people 
without known atherosclerotic CVD, 
stratifying and treating according to their 
estimated risk of developing CVD underpins 
primary prevention in Australia and 
internationally. In July 2023, an updated 
Australian guideline on CVD risk assessment 
and management was published, including 
a new risk calculator and recommended 
thresholds for initiating blood pressure- and 
lipid-lowering therapy.4

Aim
This article summarises an evidence synthesis 
undertaken to inform recommendations on 
the risk level to commence pharmacotherapy 
under the new guideline on CVD risk 
assessment and management.4 The review 
was commissioned by the National Heart 
Foundation of Australia on behalf of the 
Australian Chronic Disease Prevention 
Alliance. It involved reviewing CVD risk 
treatment thresholds recommended in major 
international prevention guidelines and the 
latest peer-reviewed literature. Evidence on 
the effects of initiating blood pressure- and 

lipid-lowering therapy at different levels of 
CVD risk on fatal and non-fatal CVD events 
was considered.

CVD risk treatment thresholds 
recommended in major 
international guidelines
Risk treatment thresholds recommended 
for initiating preventive pharmacotherapy 
vary internationally. Most guidelines 
recommend a five-year equivalent primary 
CVD risk range of >5–10% for considering 
pharmacotherapy use, although specific risk 
categories vary between countries (Table 1). 
Several guidelines vary recommendations 
across a gradient of risk. For example, in New 
Zealand, blood pressure- and lipid-lowering 
therapy is strongly recommended for those 
with a five-year risk ≥15%, with potential 
treatment for those with 5–15% risk following 
patient–doctor discussions. In both the 
USA and Canada, preventive medications 
are recommended for those at high risk 
(≥20% 10-year risk) of CVD and lower risk 
(≥7.5% in the USA and <20% in Canada) if 
risk-enhancing factors are present (Table 1).

Evidence synthesis methods
We undertook an evidence synthesis focusing 
on evidence published since the 2012 
Australian guideline was released.15 We used 
systematic review methods (PROSPERO: 
CRD42021260012),16 searching  
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PubMed and the Cochrane Library using 
a combination of terms (ie cardiovascular 
disease, vascular disease, drug therapy, 
treatment, statins, primary prevention and 
prevention) for studies published between 
January 2012 and July 2021. We included 
systematic reviews and meta-analyses, 
randomised controlled trials (RCTs) 
and modelling studies (where treatment 
effects were derived from RCTs) reporting 
the effects on fatal and non-fatal CVD 
outcomes of initiating blood pressure- and/or 
lipid-lowering treatments at different levels  
of risk estimated using risk prediction 
equations. We also reviewed citation lists 
of included publications and citations in 
international CVD guidelines updated  

since 2012. We assessed the quality of 
the included articles using published tools 
but were unable to evaluate the quality of 
meta-analyses due to a lack of appropriate 
published tools.17–20

Evidence on the clinical effects of 
initiating blood pressure-lowering 
medication at different CVD risk 
levels
We identified six studies (two meta- 
analyses,21,22 three single-blinded RCTs23–25 
and one modelling study26) reporting  
on the effects of blood pressure-lowering 
treatment at different baseline levels  
of CVD risk.

The two largest studies, both of which 
were primarily restricted to people with high 
blood pressure, were a 2014 meta-analysis22 
(68 trials; n=245,870; proportion with 
existing CVD not reported) and a 2018 
meta-analysis of individual participant data 
from the Blood Pressure Lowering Treatment 
Trialists’ Collaboration21 (BPLTTC; 11 trials; 
n=47,872; 35,671 [75%] without prevalent 
CVD and 12,201 [25%] with prior CVD). The 
results outlined below are for all participants 
(those with and without CVD), as neither trial 
provided relevant results stratified by CVD 
status at baseline.

Both meta-analyses showed that blood 
pressure-lowering medication reduces 
the risk of CVD events across all levels of 

Table 1. Overview of CVD risk treatment thresholds for initiating pharmacotherapy as recommended in major international 
guidelines

Country/region Guideline Risk treatment threshold

Canada

2021 Canadian Cardiovascular 
Society guidelines for the 
management of dyslipidaemia for 
the prevention of CVD in adults5

Lipid-lowering therapy recommended at ≥20% 10-year risk. Considered for those  
at low (<10%) or intermediate (10.0–19.9%) risk if additional criteria are met

New Zealand 2018 CVD risk assessment and 
management for primary care6

Lipid- and blood pressure-lowering treatment strongly recommended for  
≥15% 5-year risk

Considered (benefits and harms discussed) for 5–15% risk

England and Wales
CVD: Risk assessment and 
reduction, including lipid 
modification (updated 2016)7,8

Lipid-lowering treatment (atorvastatin) offered at ≥10% 10-year risk

Scotland Risk estimation and the 
prevention of CVD (2017)9 Lipid-lowering treatment (atorvastatin) recommended at ≥20% 10-year risk

Europe
2021 European Society of 
Cardiology guidelines on CVD 
prevention in clinical practice10

Treatment with blood pressure- and/or lipid-lowering therapy is dependent on  
age-specific treatment targets and age-specific 10-year risk thresholds: ≥7.5% for  
<50 years, ≥10% for 50–69 years, ≥15% for ≥70 years. Treatment considered  
at 2.5 to <7.5% for <50 years, 5 to <10% for 50–69 years, 7.5 to <15% for ≥70 yearsA

Norway New guidelines for the prevention 
of CVD (2017)11

Age-specific 10-year risk thresholds for lipid- and/or blood pressure-lowering 
treatment: ≥5% for 45–54 years, ≥10% for 55–64 years, ≥15% for 65–74 years

USA

2019 American College of 
Cardiology and American Heart 
Association guideline on the 
primary prevention of CVD12

Lipid-lowering treatment at ≥20% 10-year risk with treatment considered for ≥7.5 to 
<20% if risk-enhancing factors are present (treatment discussed if risk is 5 to <7.5% 
and risk-enhancing factors are present)

Japan
Japan Atherosclerosis Society 
guidelines for prevention of 
atherosclerotic CVD 201713

Lipid-lowering treatment considered for all risk categories if 3–6 months of behaviour 
modification is ineffective

Global
Prevention of CVD: Guidelines for 
assessment and management of 
cardiovascular risk (2007)14

>30% 10-year risk with lipid- and/or blood pressure-lowering treatment.  
Considered at 20–30% risk if behavioural strategies are inadequate

ARecommendations are for healthy people. Different recommendations apply to people with established cardiovascular disease (CVD), diabetes, chronic kidney 
disease or familial hypercholesterolaemia.
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estimated risk,21,22 with results from the 
BPLTTC analysis showing a risk reduction of 
around 18–22% for major CVD, even at lower 
levels of risk.21 Data indicated that initiating 
treatment in those with a five-year risk >10% 
would treat a similar number of people as 
initiating treatment in those with systolic 
blood pressure ≥160 mmHg.21 Under the 
2012 Australian CVD guideline, treatment 
was recommended for those with blood 
pressure persistently ≥160/100 mmHg.15  
The number needed to treat (NNT) for  
five years to avoid one CVD event varied by 
type of CVD outcome but typically increased 
gradually with decreasing CVD risk level, with 
the exception of the lowest CVD risk category 
in the 2014 meta-analysis, where treating 
those at <5% 10-year CVD risk required a 
much larger NNT (ranging from 152 for a 
composite outcome of stroke, coronary heart 
disease and heart failure to 806 for heart 
failure only) than other risk categories.22  
For a broad composite CVD outcome, around 
28 people needed to be treated at >15% 
five-year risk to avoid one CVD event, while 
the NNT was approximately 33 at >10%,  
38 at >7.5% and 46 at >5% five-year risk.21 

All other studies had small sample sizes 
(n<5000), except for a modelling study, 
which only included data for China and 
India.26 The only Australian study available 
was an RCT with limited power, reporting 
hazard ratios for a single type of blood 
pressure treatment (chlorothiazide) across 
five-year CVD risk treatment thresholds 
(low risk <6.1%; moderate risk 6.1–17.0%; 
high risk >17.0%) that were not comparable 
to those used in other studies or the 2012 
Australian guideline.25

Evidence on the clinical effects of 
initiating lipid-lowering medication 
at different CVD risk levels
We identified one meta-analysis2 and 
six modelling studies27–32 examining 
lipid-lowering therapies at different levels  
of CVD risk.

The meta-analysis used individual 
participant data from 174,149 people  
(69,959 without a history of vascular disease) 
from 27 trials contributing to the Cholesterol 
Treatment Trialists’ Collaboration, conducted 
before the end of 2009.2 When restricted 
to participants without a history of vascular 

disease, overall, a 1.0-mmol/L reduction  
in low-density lipoprotein (LDL) cholesterol 
was associated with a 25% reduction in  
the likelihood of a major vascular event  
(rate ratio [RR]: 0.75; 95% confidence interval 
[CI]: 0.70–0.80).2 There was some evidence  
that the relative risk reduction of major 
vascular events differed across levels of  
CVD risk (test for trend, P<0.01), although 
the RRs in the lowest two risk categories 
(<5% and 5% to <10%) were at least as large 
as those observed within the highest risk 
categories (RRs for major vascular event:  
0.61 [95% CI: 0.45–0.81] for <5% five-year 
risk, 0.66 [95% CI: 0.57–0.77] for 5% to 
<10% risk and 0.83 [95% CI: 0.58–1.18]  
for ≥30% risk).2 

Among participants with and without 
vascular disease, a 1.0-mmol/L LDL reduction 
with statin treatment was estimated to 
prevent six major vascular events per 1000 
treated over five years for those with <5% 
five-year risk, 15 for 5% to <10% five-year 
risk and 31 for 10–20% five-year risk.2  
NNTs were not reported.

Only one of the six modelling studies 
included data relevant to Australia and was 
assessed as high quality.30 The modelling 
suggested age- and sex-specific 10-year 
CVD risk treatment thresholds for Australia 
where benefits outweighed harms, ranging 
from 11% for men aged 40–49 years 
(approximately equivalent to 5–6% five-year 
risk) to 17% for those aged 70–75 years  
(an approximate 8–9% five-year risk) and 
from 15% 10-year risk for women aged 
40–49 years (an approximate 7–8% five-year 
risk) to 18% for those aged 70–75 years  
(an approximate 9% five-year risk).30

Overall, the international evidence 
demonstrates that lipid-lowering treatment 
decreases the relative risk of major CVD 
outcomes by approximately 25% in those 
without a history of vascular disease, and 
there is little evidence that this relative 
reduction differs across risk category. 
However, there is little contemporary data 
available and very little data specific to 
Australia’s context.

Conclusion
The current available global evidence 
indicates that both blood pressure- and 
lipid-lowering therapy are effective at 

reducing CVD events across all levels of 
CVD risk and that a five-year risk treatment 
threshold of around 6–10%, consistent with 
recommendations in major international 
guidelines, is associated with a modest NNT 
to prevent one CVD event. For example,  
for blood pressure-lowering medication,  
33 people need to be treated to prevent 
one CVD event at a five-year risk level of 
>10%, while for lipid-lowering therapy, a 
1.0-mmol/L reduction in LDL cholesterol 
would prevent approximately 15–31 major 
vascular events per 1000 treated for those 
with a five-year CVD risk of 5–20%.

Our review did not explicitly consider 
adverse events and the included studies did 
not comprehensively report on potential 
treatment harms. Limitations of the evidence 
synthesised included limited contemporary 
and Australian data; differences in definitions 
of CVD outcomes hampering between-study 
comparisons; most studies contributing 
to the included blood pressure-lowering 
meta-analyses being restricted to people with 
high blood pressure; lack of reporting on risk 
equation calibration, which influences the 
level at which the risk treatment threshold 
should be set; and most studies lacking 
statistical comparison of outcomes between 
different CVD risk levels.

Our review informed the 2023 Australian 
guideline recommendations for initiating 
preventive pharmacotherapy for those at 
high risk (≥10% five-year risk based on the 
new calculator), consideration of treatment 
for those at intermediate risk (5% to <10% 
five-year risk) and generally not offering 
pharmacotherapy to those at low risk (<5% 
five-year risk).4 The Guideline Expert Steering 
Group considered evidence from this review 
as well as consensus on safety of medicines, 
contextual factors around medicine 
availability, affordability, and patient values 
and preferences. 

Key points
• This article outlines methods and evidence 

used to inform risk treatment threshold 
recommendations for CVD primary 
prevention in Australia.

• This work was commissioned by the 
National Heart Foundation of Australia, 
on behalf of the Australian Chronic 
Disease Prevention Alliance, as part of the 
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2023 update of the Australian CVD risk 
assessment and treatment guideline.

• The NNT with blood pressure-lowering 
treatment for five years to avoid one CVD 
event increased gradually with lower CVD 
risk levels (ie 28 NNT at >15% five-year 
risk, 38 at >7.5% and 46 at >5%).

• For lipid-lowering therapy, a 1.0-mmol/L 
reduction in LDL cholesterol would 
prevent approximately six major vascular 
events per 1000 treated for those with 
<5% five-year risk, with 15 and 31 events 
prevented for those at 5% to <10% and 
10–20% five-year risk, respectively.

• International evidence supports a 6–10% 
five-year risk treatment threshold for 
initiating pharmacotherapy for primary 
prevention of CVD events.

Authors
Mai TH NguyenA MSc, GradCertBiostatistics, 
Research Assistant, National Centre for Epidemiology 
and Population Health, The Australian National 
University, Canberra, ACT
Sinan BrownA MPH, Research Assistant, National 
Centre for Epidemiology and Population Health,  
The Australian National University, Canberra, ACT
Emily Banks AM, MBBS (Hons I), BMedSci (Hons I), 
PhD, FAFPHM, FAHMS, Professor of Epidemiology 
and Public Health, National Centre for Epidemiology 
and Population Health, The Australian National 
University, Canberra, ACT
Mark Woodward PhD, FMedSci, FAHMS, FESC,  
Chair of Statistics, Epidemiology and Women’s Health,  
The George Institute for Global Health, Imperial 
College London, London, UK; Professor of Medical 
Statistics, The George Institute for Global Health, 
University of New South Wales, Sydney, NSW
Yuehan Zhang PhD, Research Fellow, National  
Centre for Epidemiology and Population Health,  
The Australian National University, Canberra, ACT
Natalie Raffoul BPharm (Hons), GradCertPharmMed, 
MHM, Senior Manager, Healthcare Programs and 
Clinical Strategy, National Heart Foundation of 
Australia, Sydney, NSW
Garry Jennings AO, MD, FRCP, FRACP, FAAHMS, 
FCSANZ, FHBPRCA, FAHA, FESC, Chief Medical 
Advisor, National Heart Foundation of Australia, 
Melbourne, Vic; Honorary Professor of Medicine,  
The University of Sydney, Sydney, NSW
Anushka Patel MBBS, SM, PhD, FRACP, FAHMS, 
GAICD, Chief Executive Officer, The George Institute 
for Global Health, University of New South Wales, 
Sydney, NSW; Scientia Professor, Faculty of Medicine, 
University of New South Wales, Sydney, NSW
Ellie Paige PhD, Team Head, Cardiovascular Disease 
Prevention, QIMR Berghofer Medical Research 
Institute, Brisbane, Qld; Visiting Fellow, National 
Centre for Epidemiology and Population Health,  
The Australian National University, Canberra, ACT
AEqual first authors.
Competing interests: This work was commissioned by 
the National Heart Foundation of Australia on behalf 
of the Australian Chronic Disease Prevention Alliance 
as part of the guideline update. EB, EP, MW and AP 
were members of the Algorithm Expert Subgroup that 

interpreted the evidence and made recommendations 
to the Guideline Expert Steering Group on aspects 
related to the risk equation and overall algorithm as 
part of the updating of the Australian guideline on 
cardiovascular disease (CVD) risk assessment and 
management. EB was Chair of the Algorithm Expert 
Subgroup and a member of the Guideline Expert 
Steering Group. GJ was Co-Chair of the Guideline 
Expert Steering Group updating the Australian 
guideline on CVD risk assessment and management. 
He is Chief Medical Advisor to the National Heart 
Foundation of Australia. NR was Chair of the Guideline 
Advisory Group and her team at the National Heart 
Foundation of Australia led the guideline project. 
MW has worked as a paid consultant to Amgen and 
Freeline in the past three years. The remaining authors 
do not have any competing interests to declare.
Funding: This work was commissioned and funded by 
the National Heart Foundation of Australia, on behalf 
of the Australian Chronic Disease Prevention Alliance, 
as part of a national project to update the CVD risk 
assessment and management guideline and risk 
calculator. EB was supported by the National Health 
and Medical Research Council (NHMRC; reference: 
1136128). EP was supported by a Postdoctoral 
Fellowship (reference: 102131) from the National 
Heart Foundation of Australia (2018–22). MW was 
supported by NHMRC grants APP1149987 and 
APP1174120.
Provenance and peer review: Not commissioned, 
externally peer reviewed.
Correspondence to: 
Ellie.Paige@qimrberghofer.edu.au

Acknowledgements
The authors would like to thank Professor Rod Jackson 
(The University of Auckland) for his input and guidance 
in interpreting the findings.

References
1. World Health Organization (WHO). Cardiovascular 

diseases (CVDs). WHO, 2021. Available at www.
who.int/en/news-room/fact-sheets/detail/
cardiovascular-diseases-(cvds) [Accessed  
19 October 2021].

2. Mihaylova B, Emberson J, Blackwell L, et al; 
Cholesterol Treatment Trialists’ (CTT) 
Collaborators. The effects of lowering LDL 
cholesterol with statin therapy in people at low risk 
of vascular disease: Meta-analysis of individual 
data from 27 randomised trials. Lancet 
2012;380(9841):581–90. doi: 10.1016/S0140-
6736(12)60367-5.

3. Blood Pressure Lowering Treatment Trialists’ 
Collaboration. Blood pressure-lowering treatment 
based on cardiovascular risk: A meta-analysis of 
individual patient data. Lancet 2014;384(9943): 
591–98. doi: 10.1016/S0140-6736(14)61212-5.

4. Commonwealth of Australia as represented by 
the Department of Health and Aged Care (DHAC). 
Australian guideline for assessing and managing 
cardiovascular disease risk. Commonwealth of 
Australia as represented by the DHAC, 2023. 
Available at https://d35rj4ptypp2hd.cloudfront.
net/pdf/Guideline-for-assessing-and-managing-
CVD-risk_20230522.pdf [Accessed  
30 November 2023].

5. Pearson GJ, Thanassoulis G, Anderson TJ, et al. 
2021 Canadian Cardiovascular Society guidelines 
for the management of dyslipidemia for the 
prevention of cardiovascular disease in adults.  
Can J Cardiol 2021;37(8):1129–50. doi: 10.1016/j.
cjca.2021.03.016.

6. New Zealand Ministry of Health. Cardiovascular 
disease risk assessment and management for 

primary care. New Zealand Ministry of Health, 
2018. Available at www.tewhatuora.govt.nz/
assets/Publications/Cardiovascular-Publications/
cardiovascular-disease-risk-assessment-
management-primary-care-feb18-v4_0.pdf 
[Accessed 30 November 2023].

7. National Clinical Guideline Centre (UK). Lipid 
modification: Cardiovascular risk assessment and 
the modification of blood lipids for the primary and 
secondary prevention of cardiovascular disease. 
National Institute for Health and Care Excellence 
(UK), 2014.

8. National Institute for Health and Care Excellence 
(UK). Cardiovascular disease: Risk assessment and 
reduction, including lipid modification. National 
Institute for Health and Care Excellence (UK), 2014.

9. Scottish Intercollegiate Guidelines Network. Risk 
estimation and the prevention of cardiovascular 
disease. A national clinical guideline. Scottish 
Intercollegiate Guidelines Network, 2017. Available 
at www.sign.ac.uk/media/1085/sign149.pdf 
[Accessed 30 June 2023].

10. Visseren FLJ, Mach F, Smulders YM, et al; ESC 
Scientific Document Group. 2021 ESC Guidelines 
on cardiovascular disease prevention in clinical 
practice. Eur Heart J 2021;42(34):3227–337.  
doi: 10.1093/eurheartj/ehab484.

11. Klemsdal TO, Gjelsvik B, Elling I, et al. New 
guidelines for the prevention of cardiovascular 
disease. Tidsskr Nor Laegeforen 2017;137(16):137. 
doi: 10.4045/tidsskr.17.0109.

12. Arnett DK, Blumenthal RS, Albert MA, et al. 2019 
ACC/AHA guideline on the primary prevention of 
cardiovascular disease: A report of the American 
College of Cardiology/American Heart Association 
Task Force on Clinical Practice Guidelines. 
Circulation 2019;140(11):e596–646. doi: 10.1161/
CIR.0000000000000678.

13. Kinoshita M, Yokote K, Arai H, et al; Committee  
for Epidemiology and Clinical Management of 
Atherosclerosis. Japan Atherosclerosis Society 
(JAS) guidelines for prevention of atherosclerotic 
cardiovascular diseases 2017. J Atheroscler Thromb 
2018;25(9):846–984. doi: 10.5551/jat.GL2017.

14. World Health Organization (WHO). Prevention of 
cardiovascular disease: Guidelines for assessment 
and management of cardiovascular risk. WHO, 
2007. Available at https://iris.who.int/bitstream/
handle/10665/43685/9789241547178_eng.
pdf?sequence=1 [Accessed 30 June 2023].

15. National Vascular Disease Prevention Alliance. 
Guidelines for the management of absolute 
cardiovascular disease risk. National Stroke 
Foundation, 2012. Available at https://assets.
contentstack.io/v3/assets/blt8a393bb3b76c0ede/
bltf6215fb375fe3666/659b49ca254eff036d747f42/
Absolute-CVD-Risk-Full-Guidelines_2.pdf [Accessed 
30 November 2023].

16. Paige E, Nguyen M, Brown S. Systematic review 
of cardiovascular disease risk thresholds for 
initiating pharmacological therapy in primary 
prevention setting. PROSPERO, 2021. Available 
at www.crd.york.ac.uk/prospero/display_record.
php?ID=CRD42021260012 [Accessed 30 June 2023].

17. Bennett C, Manuel DG. Reporting guidelines  
for modelling studies. BMC Med Res Methodol 
2012;12(1):168. doi: 10.1186/1471-2288-12-168.

18. Fone D, Hollinghurst S, Temple M, et al. Systematic 
review of the use and value of computer simulation 
modelling in population health and health care 
delivery. J Public Health Med 2003;25(4):325–35. 
doi: 10.1093/pubmed/fdg075.

19. Shea BJ, Reeves BC, Wells G, et al. AMSTAR 2:  
A critical appraisal tool for systematic reviews  
that include randomised or non-randomised 



Risk treatment thresholds for initiating cardiovascular disease pharmacotherapyFocus | Professional

S24   AJGP Vol. 53, No. 12 Supplement, December 2024

studies of healthcare interventions, or both.  
BMJ 2017;358:j4008. doi: 10.1136/bmj.j4008.

20. Sterne JAC, Savović J, Page MJ, et al. RoB 2:  
A revised tool for assessing risk of bias in 
randomised trials. BMJ 2019;366:l4898.  
doi: 10.1136/bmj.l4898.

21. Karmali KN, Lloyd-Jones DM, van der Leeuw J, et al 
on behalf of the Blood Pressure Lowering 
Treatment Trialists’ Collaboration. Blood pressure-
lowering treatment strategies based on 
cardiovascular risk versus blood pressure: A meta-
analysis of individual participant data. PLoS Med 
2018;15(3):e1002538. doi: 10.1371/journal.
pmed.1002538.

22. Thomopoulos C, Parati G, Zanchetti A. Effects of 
blood pressure lowering on outcome incidence in 
hypertension: 3. Effects in patients at different 
levels of cardiovascular risk—Overview and meta-
analyses of randomized trials. J Hypertens 
2014;32(12):2305–14. doi: 10.1097/
HJH.0000000000000380.

23. Attar A, Nouri F, Borazjani R, Sayadi M. J-shaped 
relationship between cardiovascular risk and 
efficacy of intensive blood pressure reduction:  
A post-hoc analysis of the SPRINT trial. PLoS One 
2020;15(10):e0240102. doi: 10.1371/journal.
pone.0240102.

24. Attar A, Sayadi M, Jannati M. Effect of intensive 
blood pressure lowering on cardiovascular 
outcomes based on cardiovascular risk:  
A secondary analysis of the SPRINT trial.  
Eur J Prev Cardiol 2019;26(3):238–45.  
doi: 10.1177/2047487318800741.

25. Ho CLB, Breslin M, Doust J, Reid CM, Nelson MR. 
Effectiveness of blood pressure-lowering drug 
treatment by levels of absolute risk: Post hoc 
analysis of the Australian National Blood Pressure 
Study. BMJ Open 2018;8(3):e017723. doi: 10.1136/
bmjopen-2017-017723.

26. Basu S, Yudkin JS, Sussman JB, Millett C,  
Hayward RA. Alternative strategies to achieve 
cardiovascular mortality goals in China and India:  
A microsimulation of target- versus risk-based blood 
pressure treatment. Circulation 2016;133(9):840–48. 
doi: 10.1161/CIRCULATIONAHA.115.019985.

27. Ueda P, Lung TW, Lu Y, et al. Treatment gaps  
and potential cardiovascular risk reduction from 
expanded statin use in the US and England.  
PLoS One 2018;13(3):e0190688. doi: 10.1371/
journal.pone.0190688.

28. Yebyo HG, Aschmann HE, Menges D, Boyd CM, 
Puhan MA. Net benefit of statins for primary 
prevention of cardiovascular disease in people  
75 years or older: A benefit–harm balance modeling 
study. Ther Adv Chronic Dis 
2019;10:2040622319877745.  
doi: 10.1177/2040622319877745.

29. Yebyo HG, Aschmann HE, Puhan MA. Finding the 
balance between benefits and harms when using 
statins for primary prevention of cardiovascular 
disease: A modeling study. Ann Intern Med 
2019;170(1):1–10. doi: 10.7326/M18-1279.

30. Yebyo HG, Zappacosta S, Aschmann HE, Haile SR, 
Puhan MA. Global variation of risk thresholds for 
initiating statins for primary prevention of 
cardiovascular disease: A benefit–harm balance 
modelling study. BMC Cardiovasc Disord 
2020;20(1):418. doi: 10.1186/s12872-020-01697-6.

31.  Konfino J, Fernandez A, Penko J, et al. Comparing 
strategies for lipid lowering in Argentina: An 
analysis from the CVD policy model-Argentina.  
J Gen Intern Med 2017;32(5):524–33. doi: 10.1007/
s11606-016-3907-8.

32. Pletcher MJ, Pignone M, Jarmul JA, Moran AE, 
Vittinghoff E, Newman T. Population impact & 
efficiency of benefit-targeted versus risk-targeted 
statin prescribing for primary prevention of 
cardiovascular disease. J Am Heart Assoc 
2017;6(2):e004316. doi: 10.1161/JAHA.116.00431.

correspondence ajgp@racgp.org.au


