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Whilst antihypertensive combination therapies have been available 
in some regions for many years, great interest in this field was pro- 
voked by the promotion, by Wald and Law in the early 2000s of the 
‘polypill’ concept of a single dosage form containing multiple agents, 
which had been demonstrated to significantly reduce cardiovascular 
risk.6 Initially, much of the focus of this approach was on combining 
tried-and-tested off-patent drugs to produce a cheap and effective 
formulation.7 The approach has been recognized as having a great 
value, and the European Society of Cardiology ( ESC) Guidelines 
for the management of hypertension recommend initial combina- 
tion therapy using a fixed-dose combination approach.8 The same 
approach of upfront lipid lowering combination therapy ( preferably 
as FDC) was recommended by the International Lipid Expert Panel 
in 2021 for very high CVD risk patients,9 and next in the ESC 

Acute Coronary Syndrome Guidelines 2023.10 Currently, the novel 
lipid-lowering agent, bempedoic acid, is available in a fixed-dose com- 
bination with ezetimibe,11 and other drugs under development will be 
available as FDC with ezetimibe from the beginning ( e.g. obicetrapib) . 
In light of these developments, the article by Weisser et al. ‘Effect 

of a single pill concept on clinical and pharmacoeconomic outcomes 
in cardiovascular diseases’12 published in this issue of European Heart 
Journal—Cardiovascular Pharmacotherapy is a most welcome addition 
to the literature. The authors sought to test the hypothesis that 
a SPC is superior to a multi-pill concept ( MPC) in reducing CVD 

events, all-cause death, and costs in CVD patients. The authors used 
anonymized medical claims data between 2012 and 2018 from a 
population of patients with hypertension, dyslipidaemia, and CVDs, 
who started drug therapy either as SPC or an identical drug regimen 
delivered as an MPC. In order to reduce the bias inherent in such 
an observational study, 1:1-Propensity Score Matching ( PSM) was 
employed. They found that the SPC approach was associated with 
a lower risk of all-cause mortality [incidence rate ratio ( IRR) = 0.62; 
95% CI 0.57–0.68; P < 0.001], stroke [IRR = 0.77; 95% confidence 
interval ( CI) 0.67–0.88; P < 0.001], myocardial infarction ( IRR = 0.76; 
95% CI 0.63–0.90; P = 0.0016) , heart failure ( IRR = 0.59; 95% CI 
0.54–0.64; P < 0.001) , and a range of additional outcomes.12 The 
also noticed that mean time to first events and time to death were 
also in favour of SPC. Importantly, what was many times raised as 
an argument against polypills, mean total costs were 4708 € for SPC 

©
C
p

D
ow

nloaded from
 https://academ

ic.oup.com
/ehjcvp/article/10/8/694/7876501 by guest on 17 January 2025
omment a ry on: Weisser, B., S. Wassmann, H. G. Predel,
 . E . Sc hmieder, A. Gillessen , T. Wilke , J. Blet tenberg, O.
a nderat h , A. Mevius , a nd M. Bohm ( 2024) . “Effect of a
ingle pill concept on c linic a l a nd pha rmacoeconomic out-
omes in c a rdiovascula r diseases .” Eur Hea rt J Ca rdiovasc
ha rmacot her ; https://doi.org/10.1093/pvae059. 
The recent history of cardiovascular medicine has been an out-

t anding success . Ferrari and Luscher have described how the
eduction of cardiovascular disease ( CVD) risk with new drugs is
esponsible for extending average expectancy by 6 years out of
 total of 8 years for all medical interventions.1 This remarkable
chievement has been enacted through the systematic identification
f risk factors ( hypertension, apo- B- cont aining lipoproteins , smoking,
yperglycaemia, obesity) and the rational design of therapeutics to
arget each, in addition to addressing suboptimal lifestyle factors.2 

Such approaches are clearly effective—the best evidence col-
ated from multiple trials of different agents demonstrates that each
 mmHg reduction in systolic blood pressure reduces the risk of
ajor cardiovascular events ( MACE) by 10–20% in adults aged less
han 85 years.3 Similarly, each 1 mmol/L ( 40 mg/dL) reduction in
ow-density lipoprotein cholesterol ( LDL-C) reduces risk of MACE by
pproximately one-quar ter.4 Never theless, such undoubted success
s not without complications. 
The multifactorial causes of CVD and their amelioration by mul-

iple specific treatments can result in patients having a substantial
edication burden. Moreover, looking at the ongoing trials with new
rugs for residual CVD risk factors e.g. associated with lipoprotein( a)
r inflammation, it seems the optimal approach to CVD risk factor
ight be even more a challenge.2 The polypharmacy often results

n poor adherence and persistence of therapy and, therefore, poor
utcomes for patients. Such effects are amplified in a manner which
s not always apparent to prescribers, owing to the unrecognized
ubstantial prevalence of adults ( without physical cause) who have
n aversion to swallowing tablets and capsules.5 Whilst patients can
e taught to swallow tablets more effectiv ely,5 however increased
onsideration has been especially given in recent years to reducing
ill burden via combination therapies [often called fixed-dose combi-
ations ( FDC) or single pill concept ( SPC) ]—dosage forms ( typically
ablets or capsules) that contain more than one active ingredient. 
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Figure 1 Benefits and risks of single pill combination/fixed-dose combinations in cardiovascular diseases management. 
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vs. 5.669 € for MPC, respectively ( P < 0.001) . The authors conclude
that, therefore, the SPC approach should become the ( gold) standard
of care in the treatment of hypertension, dyslipidaemia, and the
secondary prevention of CVD.12 

Whilst these conclusions seem rational and in line with the findings
of other studies, it is important to consider some limitations of the
study. The study included a very heterogeneous population, and whilst
it may be argued that this improves the external validity of the study,
it may complicate the interpretations of some findings. Of particular
note, in the propensity-matched population, approximately 95% of
patients had hypertension, whereas less than half had hyperlipidaemia,
which does not reflect the population data. Whilst any extent of
lipid ( LDL-C) lowering appears to be effective, with no lower limit
observed in studies,13 , 14 whereas excessive blood pressure lowering
may result in adverse effects. Therefore, an analysis of this type with
a majority of hypertension patients may in fact underestimate the
potential benefit which could be achieved in a population whose
cardiovascular risk was driven to a greater extent by dyslipidaemia.
Furthermore, the study necessarily treats all types of fixed-dose com-
binations equally in the analysis when they vary substantially in their
composition and the effectiveness of the drugs included within them
for the deduction of cardiovascular events. As with any observational
study, residual confounding cannot be entirely eliminated, even after
PSM, and it is important to note that the choice of treatments given
to patients will have been made on clinical grounds in each case,
potentially allowing for confounding by indication. Finally, it is also
notable that the data in this study stopped in 2018. Since then,
access and availability e.g. of injectable therapies for LDL-lowering
( such as inclisiran15 and monoclonal antibody PCSK9 inhibitors16 )
afford us new opportunities to improve the long-term manage-
ment of cardiovascular risk factors even without the need for daily
t ablets . 
Despite these limit ations , the paper nevertheless adds to the body

of knowledge already available from randomised controlled trials.
By including a large number of patients ( approximately 50 000) and
following up over years, the study has sufficient statistical power to
evaluate the effect of fixed-dose combination therapy on mortality
outcomes—and the findings appear to be very promising. It is always
reassuring when hard clinical data support common-sense clinical
practice, and based on these data, it does indeed seem that fixed-dose
combination therapy can improve compliance and, crucially, outcomes
for patients at risk of CVD, and should be recommended in all
guidelines for CVD management ( Figure 1 ) . 
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696 Invited editorial

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1  

 

 

1  

 

 

1  

 

1  

1  

1  

 

© ociety  

C -nc/4.0  

p als.per

D
ow

nloaded from
 https://academ

ic.oup.com
/ehjcvp/article/10/8/694/7876501 by guest on 17 January 2025
Landmesser U, Laufs U, Wiklund O, Stock JK, Chapman MJ, Catapano AL. Low-
density lipoproteins cause atherosclerotic cardiovascular disease. 1. Evidence from
genetic, epidemiologic, and clinical studies. A consensus statement from the European
Atherosclerosis Society Consensus Panel. Eur Heart J 2017; 38 :2459–2472. 

5. McCloskey AP, Penson PE, Tse Y, Abdelhafiz MA, Ahmed SN, Lim EJ. Identifying and
addressing pill aversion in adults without physiological-related dysphagia: a narrative
review. Br J Clin Pharmacol 2022; 88 :5128–5148. 

6. Wald NJ. A strategy to reduce cardiovascular disease by more than 80%. BMJ
2003; 326 :1419. 

7. Franczyk B, Gluba-Brzózka A, Jurkiewicz Ł, Penson P, Banach M, Rysz J. Embracing
the polypill as a cardiovascular therapeutic: is this the best strategy? Expert Opin
Pharmacother 2018; 19 :1857–1865. 

8. Mcevoy JW, Mccarthy CP, Bruno RM, Brouwers S, Canavan MD, Ceconi C,
Christodorescu RM, Daskalopoulou SS, Ferro CJ, Gerdts E, Hanssen H, Harris J,
Lauder L, Mcmanus RJ, Molloy GJ, Rahimi K, Regitz-Zagrosek V, Rossi GP, Sandset
EC, Scheenaerts B, Staessen JA, Uchmanowicz I, Volterrani M, Touyz RM, Abreu A,
Olsen MH, Ambrosetti M, Androulakis E, Bang LE, Bech JN, Borger MA, Boutouyrie
P, Bronze L, Buccheri S, Dalmau R, De Pablo Zarzosa MC, Delles C, Fiuza MM,
Gabulova R, Haugen BO, Heiss C, Ibanez B, James S, Kapil V, Kayikçioglu M, Køber
L, Koskinas KC, Locati ET, Macdonald S, Mihailidou AS, Mihaylova B, Mindham R,
Mortensen MB, Nardai S, Neubeck L, Nielsen JC, Nilsson PM, Pasquet AA, Pedro
MM, Prescott E, Rakisheva A, Rietzschel E, Rocca B, Rossello X, Schmid J-P, Shantsila
E, Sudano I, Timóteo AT, Tsivgoulis G, Ungar A, Vaartjes I, Visseren F, Voeller H,
Vrints C, Witkowski A, Zennaro M-C, Zeppenfeld K, Shuka N, Laredj N, Pavo N,
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