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The 2016 European Guidelines on cardiovascular disease prevention in clinical practice1 were the first 

major international guideline to address the potential uses of polypills (single dose formulations including 

a statin, anthihypertensives and aspirin), which is important because the first polypill has recently been 

launched throughout Europe. However, the Guidelines largely did not address the most obvious use of 

polypills – as a strategy to increase uptake and adherence to guideline-recommended medicines. Instead 

the Guidelines focused on a still-controversial use of polypills, in primary prevention for everyone over a 

certain age. Moreover, the need for cardiovascular endpoint trials was emphasized. This is a “straw man” 

approach: asking the question “should the polypill be given universally?”, rather than a much more 

relevant question “for what patients could currently available polypills provide worthwhile improvements 

in adherence?”.    

Elsewhere in the Guidelines the importance of providing statin, aspirin and BP lowering therapy to patients 

with CVD is emphasised, along with acknowledging the importance of adherence and the need for new 

strategies because current levels of adherence to cardiovascular medications are generally poor. A major 

intended use of the polypill is as a strategy to overcome these barriers to uptake and access to guideline 

recommended treatments – as reflected in many of the early publications2-4 and the majority of 

subsequent trials. We suggest that the discussion on the potential role of a polypill in improving adherence 

to cardio-protective drugs should be updated in the Guidelines in the light of additional evidence. This 

article attempts to provide a suggested framework for considering the randomized evidence, and 

discusses when a cardiovascular endpoint trial should and should not be required. With the guidelines due 

for review and updating in 2019shortly, and additional trial evidence available, it is timely to reconsider 

the polypill narrative within the guidelines. 

   

Suggested criteria use cases for discussing usesupdating the evidence for of the polypill in CVD 

prevention  

The guidelines currently note publication of a recent meta-analysis5 showing improved risk factor levels 

with use of a polypill, however criticize this meta-analysis as having multiple comparators and diverse 

composition and doses of included polypills. The rationale behind the various polypill trials conducted 

thus far has varied from establishing short-term effects on risk factors and side effects of polypills vs 

placebo thus demonstrating efficacy and safety of the product, through to establishing effectiveness 

against usual care of these patients within pragmatic trial settings. The type of patient targeted by each 

trial has also varied including secondary prevention,6,7 high-risk primary prevention7,8, and age over 55 

years.9   This explains the diversity of comparators. And the diversity of doses and agents is to be expected 
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– there are millions of permutations of recommended drugs, and so it is to be expected there will be 

numerous polypill versions.  

 

Along with other colleagues wWe suggest that it would be useful to consider the potential benefit and the 

scientific evidence for use of polypills in four distinct potential areastwo distinct patient groups:   

1. Established indications for all polypill medicines (ie. Guidelines and approved labels recommend 

drugs should be used in this patient group), patient taking drugs already as separate pills. This use 

can be called “established indications, straight substitution”   

2. Established indications for all polypill medicines, but not taking them all due to barriers in uptake 

and/or adherence. This use can be called “established indications, step-up substitution”, since 

patients who are taking some but not all therapy (eg. aspirin and statin but no blood pressure 

lowering) stop that therapy (at least the aspirin and statin component) and are switched to a 

polypill containing aspirin, statin and blood pressure lowering.  

3. Established indications for some of the polypill medicines, and patient-level prediction that 

absolute benefits will exceed risks – “high risk primary prevention”. In this use, all patients would 

have a raised risk of cardiovascular disease, as a result of a constellation of clinical conditions 

and/or a high global cardiovascular risk score, and would be treated with the polypill as a global 

risk reduction strategy in which it is expected that benefits would exceed side effects. This might 

include use of some component medicines in a way that did not match current approved labels 

(eg. aspirin for patients without symptomatic atherosclerotic vascular disease, blood pressure 

lowering for patients without hypertension)  

4. No established indications, but estimation that individual and population-level benefits will be 

worthwhile eg. a strategy to provide polypills to everyone aged over >55yrs. No drug has a 

registered indication of “age >55 years” and so this use would be in addition to currently approved 

labelling.   

  

The guidelines currently note publication of a recent meta-analysis5 showing improved risk factor levels 

with use of a polypill, however criticize this meta-analysis as having multiple comparators and diverse 

composition and doses of included polypills. The reason for the disparity of comparator groups and patient 

populations was because different trials were testing different use indications. The rationale behind the 

various polypill trials conducted thus far has varied from establishing short-term effects on risk factors 
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and side effects of polypills vs placebo (mostly with relevance to uses 3 and 4 above), through to 

establishing effectiveness against usual care of these patients within pragmatic trial settings (testing uses 

1 and 2 above). The type of patient targeted by each trial has also varied including secondary prevention,6,7 

high-risk primary prevention7,8, and age over 55 years.9   This explains the diversity of comparators. And 

the diversity of doses and agents is to be expected – there are millions of permutations of recommended 

drugs, and so it is to be expected there will be numerous polypill versions.  

  

Evidence for improved adherence with use of polypills in patients with established disease or at high 

risk vs moderate risk primary preventionindications for component drugs.  

The 2016 guidelines noted that only two trials6,10 have shown improved adherence in patients with 

established indications  - this requires updating considering a large and clinically relevant improvement in 

adherence has been seen in four trials now, UMPIRE, IMPACT, Kanyini-GAP and FOCUS (Figure).6,10-12 Of 

note, the polypill used in the FOCUS trial contained different blood pressure lowering component 

(Ramipril at difference doses) to the polypill used in the other 3 trials (combination of lisinopril and 

hydrochlorothiazide, or lisinopril and atenolol). The FOCUS trial assessed the 1st use indication and 

randomized 695 patients with CHD to polypill-based care or treatment with the same drugs as three 

separate pills.6 At 9 months’ follow-up they observed a 10% absolute increase in adherence in the 

intervention group compared to the control group (65.7% vs 55.7%, p=0.012). The authors concluded that 

polypills could be of use to improve adherence to recommended medications in secondary prevention 

after myocardial infarction. The SPACE trials10-12  (3140 patients with CVD or high risk, testing polypill-

based care vs usual care) tested the polypill in uses 1 and 2 ie. Straight and step-up substitution. The 

comparator in these trials was usual care with no restrictions resulting in a range of different medication 

regimes in the usual care arm. Meta-analysis of these three SPACE Collaboration trials confirmed 

improvement in adherence of 30% for polypill based care compared to usual care (regardless of usual care 

regimen used).7 The benefits were considerably larger for step-up substitution than for straight 

substitution. There were also corresponding improvements in SBP and LDL cholesterol levels over 12 

months of 2.5 mmHg (95% CI -4.5 to -0.4mmHg; p=0.02) and 0.1 mmol/L (95%CI -0.2 to 0.0; p=0.04) 

respectively when polypill use was compared with usual care, despite the wide variety of usual care 

regimes that were utilized and the potential to ‘tweak’ therapy to maximize outcomes in that arm. . 

Benefits were seen across every subgroup of patient that was examined with no detrimental effect on 

safety. 
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Within all these trials no excess of side effects was seen outside of the components’  well-established 

safety profiles.13 The Guidelines currently state “potential adverse effects of a single drug component of 

the FDC cannot be specifically corrected and therefore may also affect treatment adherence to the other 

components” however we suggest that all four of these trials were specifically designed to evaluate the 

balance of any benefits from improved adherence with any unintended adverse consequences – and 

consistently showed that the adherence benefits were sufficiently large to outweigh the potential 

problems of fixed-dose combination approach.     

  

We suggest that this provides sufficient evidence to confirm that use of polypills in patients with 

established disease or at high risk of developing CVD improves adherence to recommended CVD 

preventive medications with consequent improvement in CVD risk factor levels. Recommended 

medications for CVD prevention may change over time with changing evidence (e.g. recent updates to 

aspirin recommendations in primary prevention). For clarity, we are proposing that the concept of fixed 

dose combinations (polypills) containing guidelines recommended therapies (currently statins, blood 

pressure lowering agents and anti-platelet therapy for secondary prevention and some high risk primary 

prevention) be considered part of the armamentarium of the clinician in managing CVD risk. 14 

  

The need for CV endpoint trials  

The Guideline ends with the statement that “Until we have the results of ongoing trials with major CVD as 

the endpoint, the polypill cannot be recommended for prevention of CVD and cannot be prescribed to all 

individuals.”  However, this only addresses one possible role of the polypill. As a tool to increases 

adherence to guideline-recommended treatments, it is not necessary or appropriate to “re-require” 

evidence of benefit on CV endpoints. Fixed dose combinations in many areas, such as HIV/AIDS and TB, 

have not been required to re-demonstrate the benefits already established for individual agents. Blood 

pressure combination drugs are not required to repeat the endpoint trials conducted for their 

components – it is now considered sufficient for the guidelines to recommend that clinicians consider 

prescribing dual combination therapy as initial therapy for hypertension to improve compliance. We 

suggest that the combination of statins, blood pressure lowering and aspirin should not be any different. 

We do however suggest endpoint trials may be required if the polypills are used in patient populations 

beyond those who have existing approved indications, such as in patients at moderate risk or using age 

based inclusion criteria, such as uses 3 and 4 above. A large high-risk primary prevention trial is ongoing 
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(TIPS3) funded by The Wellcome Trust, Canadian Institutes of Health Research and Heart and Stroke 

Foundation of Ontario and this will provide additional evidence as to the risk-benefit ratio of polypills in 

this populationpatients without established indications for component therapy. Although highly 

persuasive arguments can be mounted that the evidence for individual components is overwhelming, 

including evidence of benefit in the presence of other components, the key factor is that drug regulations 

do not currently allow such usage until new supportive clinical trial evidence is provided.  

  

Conclusion  

There is now a polypill available throughout Europe – Trinomia® containing atorvastatin, ramipril and 

aspirin. Additional polypills containing different blood pressure components are also likely to be launched, 

and some combination therapies without aspirin (e.g. Triveram®) for patients with a contraindication for 

aspirin are also now on the market. The Guidelines have an important opportunity to guide clinicians on 

the potential role of this new strategy to help patients and prescribers reach guideline goals.  A consistent 

high level of patient and prescriber acceptability has been demonstrated for polypills as a strategy to 

improve adherence to guideline-recommended therapy.15 We support the revision of the guidelines to 

include recommendations around the use of the polypill as a tool to improve adherence in those with 

established indications for aspirin, statin and blood pressure lowering therapy and more broadly for 

combination therapy containing statin and blood pressure lowering medication.  

  

Contributions of authors 

All authors conceived and refined the paper idea. RW drafted and revised the paper. All authors provided 

critical input and commentary. 

Sources of funding   

AR is funded by a research fellowship from the National Health and Medical Research Council of Australia.  

RW is funded by a National health and Medical Research Council of Australia Early Career Fellowship 

(1001493).  

Disclosures  

George Health Enterprises, the social enterprise arm of The George Institute for Global Health, has 

received investment to develop combination products containing aspirin, statin and BP lowering drugs.  

The Julius Center has received institutional grants for polypill research.   

    



7 
 

References  

1. Piepoli MF, Hoes AW, Agewall S, 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). European heart journal 2016; 
37(29): 2315-81. 
2. Yusuf S. Two decades of progress in preventing vascular disease. Lancet 2002; 360(9326): 2-3. 
3. World Health Organization. Secondary prevention of non-communicable disease in low and 
middle income countries through community-based and health service interventions. . Geneva, 2002. 
4. World Health Organization. The World Health Report 2002: Reducing risks, promoting healthy 
life. Geneva, 2002. 
5. de Cates AN, Farr MR, Wright N, et al. Fixed-dose combination therapy for the prevention of 
cardiovascular disease. Cochrane Database Syst Rev 2014; 4: CD009868. 
6. Castellano JM, Sanz G, Penalvo JL, et al. A polypill strategy to improve adherence: results from 
FOCUS (Fixed-dose Combination Drug for Secondary Cardiovascular Prevention) Project. Journal of the 
American College of Cardiology 2014. 
7. Webster R, Patel A, Selak V, et al. Effectiveness of fixed dose combination medication ('polypills') 
compared with usual care in patients with cardiovascular disease or at high risk: A prospective, 
individual patient data meta-analysis of 3140 patients in six countries. International journal of cardiology 
2016; 205: 147-56. 
8. Pill Collaborative Group, Rodgers A, Patel A, et al. An international randomised placebo-
controlled trial of a four-component combination pill ("polypill") in people with raised cardiovascular 
risk. PloS one 2011; 6(5): e19857. 
9. Wald DS, Morris JK, Wald NJ. Randomized polypill crossover trial in people aged 50 and over. 
PLoS ONE 2012; 7(7): e41297. 
10. Thom S, Poulter N, Field J, et al. Effects of a fixed-dose combination strategy on adherence and 
risk factors in patients with or at high risk of CVD: the UMPIRE randomized clinical trial. JAMA : the 
journal of the American Medical Association 2013; 310(9): 918-29. 
11. Patel A, Cass A, Peiris D, et al. A pragmatic randomized trial of a polypill-based strategy to 
improve use of indicated preventive treatments in people at high cardiovascular disease risk. European 
journal of preventive cardiology 2014. 
12. Selak V, Elley CR, Bullen C, et al. Effect of fixed dose combination treatment on adherence and 
risk factor control among patients at high risk of cardiovascular disease: randomised controlled trial in 
primary care. BMJ 2014; 348. 
13. Selak V, Webster R. Polypills for the secondary prevention of cardiovascular disease: effective in 
improving adherence but are they safe? Ther Adv Drug Saf 2018; 9(2): 157-62. 
14. Williams B, Mancia G, Spiering W, et al. 2018 ESC/ESH Guidelines for the management of arterial 
hypertension. European heart journal 2018; 39(33): 3021-104. 
15. Webster R, Castellano JM, Onuma OK. Putting polypills into practice: challenges and lessons 
learned. Lancet 2017; 389(10073): 1066-74. 
 

  



8 
 

 

Figure 1. Proportion of trial participants adherent to combination therapy at end of study in 

participants with either established CVD or at high calculated risk. Adherence defined as taking 

antiplatelet, statin and ≥ 2 BP lowering drugs at least 4 days of the last 7 at end of study in 

UMPIRE10, Kanyini-GAP11 and IMPACT12. Adherence defined in the FOCUS6 trial as pill count 

between 80 and 110% at end of study plus a score of 20/20 on the Morisky-Green questionnaire. 

 


