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ABSTRACT
Background: The recent inclusion of polypills—fixed-dose combinations of 
antihypertensive medicines and a statin with or without aspirin—in the World Health 
Organization’s Essential Medicines List (EML) reiterates the potential of this approach 
to improve global treatment coverage for cardiovascular diseases (CVDs). Although 
there exists extensive evidence on the effectiveness, safety and acceptability of 
polypills, there has been no research to date assessing the real-world availability and 
affordability of polypills globally.

Methods: We conducted a cross-sectional survey, based on the WHO/Health Action 
International methodology, in 13 countries around the world. In the surveyed 
countries, we first ascertained whether any polypill was authorised for marketing 
and/or included in EMLs and clinical guidelines. In each country, we collected retail 
and price data for polypills from at least one public-sector facility and three private 
pharmacies using convenience sampling. Polypills were considered unaffordable if the 
lowest-paid worker spent more than a day’s wage to purchase a monthly supply.

Results: Polypills were approved for marketing in four of the 13 surveyed countries: 
Spain, India, Mauritius and Argentina. None of these countries included polypills in 
national guidelines, formularies, or EMLs. In the four countries, no surveyed public 
pharmacies stocked polypills. In the private sector, we identified seven unique polypill 
combinations, marketed by eight different companies. Private sector availability was 
100% in Argentina and Spain. Most combinations (n = 5) identified were in India. 
Combinations found in India and Spain were affordable in the local context. A lowest-
paid government worker would spend between 0.2 (India) and 2.8 (Mauritius) days’ 
wages to pay the price for one month’s supply of the polypills. Polypills were likely to 
be affordable if they were manufactured in the same country.

Conclusion: Low availability and affordability of polypills in the public sector suggest 
that implementation remains poor globally. Context-specific multi-disciplinary health 
system research is required to understand factors affecting polypill implementation 
and to design and evaluate appropriate implementation strategies.
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INTRODUCTION
Cardiovascular disease (CVD) is the leading cause of death worldwide and a major contributor 
to poor health and disability [1, 2]. In low- and middle-income countries (LMICs), premature 
mortality from CVD is on the rise. This increase is partly due to persistent gaps in treatment; 
in LMICs, less than one third of the individuals who are eligible for drug therapy for primary 
and secondary prevention of CVD are actually taking the recommended medicines [3]. Poor 
access to healthcare, including risk screening and diagnosis of CVD, is one important cause of 
gaps in treatment. However, for those who do access care, the number of medicines required 
for effective treatment, the high costs of treatment, and variations in health worker capacity 
and prescribing practices can all act as barriers to treatment prescription and adherence [4]. 
While overall death rates from CVD have declined in the last two decades in high-income 
countries because of improved use of appropriate treatment, treatment coverage remains 
suboptimal globally [5].

The cardiovascular polypill, defined as a fixed-dose combination of antihypertensive 
medicines and a statin, with or without aspirin, offers one potential tool to address barriers 
to treatment adherence. The concept of combining antihypertensives with statins and 
aspirin for the secondary prevention of CVD was first introduced by the World Health 
Organization (WHO) in 2001 [6] as a means of improving treatment consistency and 
adherence. The idea was further developed by Wald and Law in 2003 [7], when they proposed 
the polypill as a population-level strategy for primary prevention of CVD. Since then, various 
randomised controlled trials have demonstrated the safety and effectiveness of the polypill 
among those with or at risk of atherosclerotic CVD, including significant reductions in all-cause 
mortality, major adverse cardiovascular events, blood pressure, and blood cholesterol and 
improved medication adherence [8, 9]. The 2023 European Society of Cardiology guidelines 
for the management of acute coronary syndromes emphasise the role of polypills in 
improving adherence [10]. Polypills also have the potential to be cost-effective. In a UK study, 
implementation of the polypill for primary prevention of CVD at the cost of USD 1.30 per 
person was associated with a net saving of USD 2500 per year of life saved by preventing a first 
myocardial infarction or stroke [11]. In light of evidence supporting the use of the polypill, three 
combinations for prevention of atherosclerotic CVD have been added to the 2023 WHO Model 
Essential Medicine List [12].

Despite supporting evidence, however, implementation of the polypill globally is poor. Although 
there are now several polypills that have been developed and studied in clinical trials [8, 9] 
and evidence of the acceptability of this approach among patients and prescribers [13], there 
has been no research to-date assessing the real-world availability and affordability of polypills 
around the world (i.e., availability outside of research study settings). Insight into these areas 
is needed to inform discussions of the feasibility of recommending polypill use and to better 
understand where barriers to implementation may lie. We aimed to document the availability 
and affordability of polypills in selected countries.

METHODS
INVESTIGATOR TEAM

This study was led by members of the World Heart Federation Salim Yusuf Emerging Leaders 
Programme. The programme is a network of researchers and practitioners from around the 
world who have demonstrated a commitment to reducing CVD mortality and morbidity.

SURVEY SETTING

The survey was conducted in 13 countries between June and September 2022. Emerging 
Leaders are based in over 50 countries, and all were invited to participate. The 13 countries 
included were selected based on where the Emerging Leaders who were willing and available 
to contribute to the study were based, aiming as much as possible to get representation from 
every region of the world, namely, Bangladesh, Kenya, India, Nepal, Iraq, Nigeria, Cameroon, 
Mauritius, Sweden, Spain, Argentina, Colombia and Mexico.
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SURVEY DESIGN

A cross-sectional survey was developed based on the WHO/Health Action International (WHO/
HAI) methodology and adapted for feasibility [14, 15]. In each selected country, 1–2 Emerging 
Leaders used a standardised survey tool to capture data on market authorization status, 
availability, brands, prices, affordability and adoption (in guidelines and national EMLs) of the 
polypill. All Emerging Leaders received training on the study methods and the survey tool, and 
the survey tool was piloted in a small sample of private-sector facilities in India and Nepal. 
For this study, the polypill was defined as a fixed-dose combination containing two or more 
antihypertensive medicines and a statin, with or without aspirin. Recognising that polypills 
of that definition were unlikely to be commonly available, we also collected data on two-pill 
combinations of one antihypertensive and one cholesterol-lowering medicine.

The survey included an initial filtering question for the Emerging Leaders to ascertain whether 
any polypills or two-pill combinations that fit our study definition were authorised for 
marketing in the country. Further survey questions covered inclusion in essential medicines 
lists and clinical guidelines, retail availability and the price of polypills. Retail and price data 
were collected from at least one public sector facility (preferably a large tertiary care hospital in 
the region by bed strength) and at least three private pharmacies using convenience sampling. 
Where data collection from tertiary care hospitals was not possible, data were collected from 
other public sector facilities. Price data were obtained from facilities even if the polypills or two-
pill combinations were out of stock.

DATA ANALYSIS

Data were analysed by country to provide descriptive estimates of polypill availability and 
affordability. Availability was defined as the number of facilities in a given sector that stocked 
any polypill on the day of the survey. Affordability was defined using the WHO/HAI standards, 
according to which a medicine is affordable if the cost of one month’s supply is lower than the 
lowest daily wage of a government worker in that state or country. The cost of one month’s 
supply of polypills was calculated by assuming a single daily dose. The complete survey tool, 
including instructions for data collectors, is available as a supplementary file.

ETHICAL CONSIDERATIONS

The study did not require an ethical review as it was not considered human subjects research 
and no human data were collected. Emerging Leaders explained the purpose of the study to 
the facility managers and obtained verbal consent to collect medicine data, which are publicly 
available.

RESULTS
Polypills were approved for marketing in four of the 13 surveyed countries: Spain, India, 
Mauritius and Argentina. However, none of these countries included polypills in their national 
guidelines, formularies or EMLs.

AVAILABILITY

None of the surveyed public pharmacies in any of the four countries stocked any polypills 
for primary or secondary prevention of CVD; however, polypills were stocked in the private 
pharmacies in each of these countries. Private sector availability ranged from 0% in India 
(out-of-stock on the survey day but listed for sale) to 100% in Argentina and Spain. The types 
of polypills available in private pharmacies are shown in Table 1. Overall, we identified seven 
unique polypill combinations in the four countries where polypills were authorised, marketed 
by eight different companies. Most combinations (n = 5) identified were in India.

AFFORDABILITY

The prices and affordability of available polypills are also shown in Table 1. A lowest-paid 
government worker would spend between 0.2 (India) and 2.8 (Mauritius) days’ wages to pay 
the price for a month’s supply of the polypill. Many combinations (63%) found in this survey 
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were affordable in the local context, but these were limited to India and Spain. Polypills that 
were locally unaffordable were found in Mauritius, Argentina (1.2 days’ wages) and India 
(1.9 days’ wages). Polypills were likely to be affordable within a given country if they were 
manufactured in the same country.

TWO-PILL COMBINATIONS

Among the surveyed countries, two-pill combinations were approved for marketing in 
Argentina, Bangladesh, Cameroon, India, Mauritius and Spain but were not included in national 
guidelines, essential medicine lists or in public pharmacies in these or any other countries 
in our study. The two-pill combinations were stocked by private pharmacies in Argentina, 
Bangladesh, Cameroon, India and Spain. They were also stocked in private pharmacies in Nepal 
but without marketing authorisation. We identified eight unique combinations in total, all of 
which were identified in India (Table 2). Costs ranged from less than 1.0 day’s wages in India 
to 7.1 days in Cameroon. A total of 64% of two-pill combinations were affordable in the local 
context, but these were limited to India, Nepal and Spain.

TYPE AVAILABILITY (%) 
INDICATION

MANUFACTURING 
COUNTRY AND 
COMPANY

AFFORDABILITY

PUBLIC 
SECTOR

PRIVATE 
SECTOR

MEDIAN 
PRICE/TAB 
(USD)

COST FOR 
1 MONTH 
SUPPLY (USD)

MINIMUM 
DAILY 
WAGE (USD)

NUMBER 
OF DAYS’ 
WAGES

Argentina N = 1 N = 3

Rosuvastatin + Candesartan + 
Hydrochlorothiazide

0.0 100.0 Argentina (Lepetit) 0.31 9.30 7.64 1.21

India N = 5 N = 5

Aspirin + Atorvastatin + Ramipril 0.0 0.0* India (Zydus 
Lifesciences)

0.04 1.26 5.41 0.23

Aspirin + Simvastatin + Ramipril + 
Atenolol + Hydrochlorothiazide

0.0 0.0* India (Cadila) 0.34 10.14 1.87

Atorvastatin + Ramipril + 
Metoprolol

0.0 0.0* India (Zydus 
Lifesciences, 
Emcure)

0.13 4.04 0.75

Aspirin + Atorvastatin + Ramipril + 
Metoprolol

0.0 0.0* India (Torrent, 
Zydus Lifesciences)

0.12 3.60 0.67

Aspirin + Atorvastatin + Losartan 0.0 0.0* India (Cipla) 0.17 5.22 0.96

Mauritius N = 5 N = 15

Atorvastatin + Perindopril + 
Amlodipine

0.0 13.33 France (Servier) 0.88 26.46 9.52 2.78

Spain N = 1 N = 8

Aspirin + Atorvastatin + Ramipril 0.0 100.0 Spain (Ferrer) 0.74 22.20 32.66 0.68

Table 1 Availability and affordability of polypills stocked in private pharmacies in Spain, India, Mauritius, and Argentina.

Polypills whose monthly supply cost more than one day’s wage of the lowest-paid government worker are provided in red.

*The medicine was physically out-of-stock on the survey day, but the pharmacist was able to provide price data as the medicine is usually stocked.

TYPE PUBLIC 
SECTOR 
AVAILABILITY 
(%)

PRIVATE 
SECTOR 
AVAILABILITY 
(%) 

MANUFACTURING 
COMPANIES

MEDIAN 
PRICE/TAB 
(USD)

COST OF 
1 MONTH 
SUPPLY

LOWEST 
WAGE 
(USD)

NUMBER 
OF DAYS’ 
WAGES

Argentina N = 1 N = 3

Atorvastatin + Amlodipine 0.0 100.0 Casaco laboratorios 1.00 30.00 7.64 3.93

Bangladesh N = 3 N = 5

Atorvastatin + Amlodipine 0.0 71.4 Delta Pharma, 
Beximco

0.073 2.19 0.46 4.76

(Contd.)



DISCUSSION
Our study used practical methods to assess the availability and affordability of polypills in 
selected countries from almost all WHO regions. Of the 13 countries included in our survey, we 
identified only four countries where polypills are approved for marketing. In these countries, they 
were available only in the private sector. While several polypills found in sampled facilities were 
unaffordable in the local context, there are a range of affordable polypills found in India and one 
in Spain. These findings highlight poor overall uptake of polypills and the importance of taking a 
health system-wide perspective when developing strategies to improve access to polypills.

Market failure is one major cause of the poor availability of polypills [16–18]. The potential 
profit margin for companies to invest in the development of polypills is low, as its individual 
components are generics, which have higher competition and relatively lower prices. Low 
market incentives limit market entry. Entry into foreign markets may also be impeded by 
cross-country variability in regulatory frameworks for drug approval, requirements for clinical 
trials and safety and effectiveness data, and intellectual property, trade, and pricing laws. 
Some countries simply do not provide regulatory approval for any fixed dose combinations, 
while others lack the resources or efforts of the national regulatory agencies. In our survey, 
authorisation and market availability were indeed more likely in the countries where 
manufacturers of the polypill are based. However, we know that polypills are marketed in many 
countries not included in this survey and where they are not produced locally. For example, 
the formulation of acetylsalicylic acid, atorvastatin and ramipril manufactured by Ferrer 
Internacional, S.A. of Spain, is authorised for marketing for secondary prevention under the 
names Trinomia, Sincronium and Iltria in 26 countries worldwide, including Spain and Mexico, 
that we surveyed [16].*

1 An additional proposed formulation is the fixed-dose combination of 

1 Mexico, Chile, Costa Rica, Dominican Republic, El Salvador, Guatemala, Honduras, Austria, Belgium, Germany, 
Greece, Ireland, Portugal, Serbia, Spain; Armenia, Belarus, Bosnia-Herzegovina, Georgia, Jordan, Kazakhstan, 
Kosovo, Moldova, Montenegro, Ukraine, and Uzbekistan.

TYPE PUBLIC 
SECTOR 
AVAILABILITY 
(%)

PRIVATE 
SECTOR 
AVAILABILITY 
(%) 

MANUFACTURING 
COMPANIES

MEDIAN 
PRICE/TAB 
(USD)

COST OF 
1 MONTH 
SUPPLY

LOWEST 
WAGE 
(USD)

NUMBER 
OF DAYS’ 
WAGES

Cameroon N = 8 N = 10

Atorvastatin + Amlodipine 0.0 20.0 Pfizer, Ajanta 
Pharma Limited

0.41 12.45 1.75 7.11

India N = 5 N = 5

Atorvastatin + Amlodipine 0.0 40.0 Torrent, Alembic 0.11 3.35 5.41 0.62

Atorvastatin + Atenolol 0.0 0.0* Numerous brands 0.08 2.40 0.44

Atorvastatin + Losartan 0.0 0.0* Numerous brands 0.04 1.33 0.25

Atorvastatin + Metoprolol 0.0 0.0* Numerous brands 0.11 3.16 0.58

Atorvastatin + Olmesartan 0.0 0.0* Numerous brands 0.11 3.45 0.64

Atorvastatin + Ramipril 0.0 20.0 Sanofi India 0.32 9.54 1.76

Atorvastatin +Telmisartan 0.0 0.0* Numerous brands 0.12 3.56 0.66

Rosuvastatin +Telmisartan 0.0 0.0* Numerous brands 0.18 5.40 1.00

Nepal N = 5 N = 5

Atorvastatin + Amlodipine 0.0 0.0* Numerous brands 0.12 3.51 4.42 0.79

Spain N = 1 N = 8

Atorvastatin + Amlodipine 0.0 100.0 Viatris Healthcare; 
Almirall S.A; Krka, 
d. d., Novo mesto

0.50 15 32.85 0.46

Rosuvastatin + Amlodipine 0.0 100.0 Teva 
Pharmaceuticals

0.50 15 32.85 0.46

Table 2 Availability and affordability of two-pill combinations stocked in private pharmacies in six countries.

*The medicine was physically out-of-stock on the survey day, but the pharmacist was able to provide price data as the medicine is usually stocked.
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atorvastatin, perindopril and amlodipine, manufactured by Servier Laboratories, France, and 
authorised for marketing for primary prevention under the names Triveram and Lipertance in 
51 countries [12].**

2

Importantly, though, we find that even where polypills are authorised for marketing, this 
does not translate into availability. Our study found no polypills available in public outlets in 
countries where they were authorised. It has been reported that of the 26 countries where 
Ferrer’s polypill has market authorisation, only one (Mexico) uses the polypill in the public 
sector [16]. The experiences of improving access to other generic essential medicines have 
shown that implementation of medicines in the public sector is a complex problem, involving 
stakeholders at all levels of the health system [18].

Some health system interventions that are essential for promoting polypill implementation 
are known. At the global level, inclusion in the WHO Model EML has been a crucial step in 
triggering the adoption of medicines in national health care systems [19] and may prove to be 
so in the case of the polypill. The inclusion of two-pill fixed dose combinations for treatment 
of hypertension on the WHO Model EML in 2019 showed the impact that inclusion on the 
WHO Model EML can have on adoption at the global level; fixed dose combinations are now 
recommended by all major international clinical practice guidelines for hypertension [21] and 
were included in the short list of medicines targeted in a regional pooled procurement initiative 
led by the Strategic Fund of the Pan American Health Organization [19]. Yet, as is also the 
case with combinations for hypertension, inclusion on the WHO EML may not lead directly to 
access to polypills at the national level. Polypills should also be included on national essential 
medicine lists and clinical guidelines, regional essential medicine lists and guidelines (where 
applicable), and in medical school curricula. The omission of medicines in these key policy tools 
delays their inclusion in local formularies, procurement and supply chains, and reimbursement 
systems, further exacerbating poor market viability and low demand [16, 19]. Simple 
standardised treatment protocols for CVD that reach millions at the primary care level should 
be prioritised over individualised ‘specialist’ treatment, especially in resource-limited settings, 
and the polypills can support this approach [19, 20]. Other previously proposed strategies 
include: (i) price benchmarking, i.e., establishing a maximum retail price for medicines, as in 
India and China; (ii) promoting generic market competition; (iii) streamlining the regulatory 
system to win stakeholders’ confidence; and (iv) establishing prescribing targets for polypills 
and aligning incentives among prescribers and consumers [19]. However, these are all rather 
slow and elaborate processes that vary distinctly across countries and require a comprehensive 
understanding of the mechanisms and strategies to align the motivations of key actors.

There are likely other important health system factors affecting polypill implementation that 
are more difficult to define or modify. These are the ‘software’ of health systems [19]—values 
and norms, and human relations and interactions. Some of these factors are known. Among 
physicians, for example, there is a perception that polypills limit autonomous clinical decision-
making and flexible/individualised prescribing [22]. Addressing this requires coordinated 
efforts, led by national professional societies and supported by international organisations, to 
better inform health care professionals about the range of polypills available on the market 
and the evidence supporting their use for individuals at different levels of CVD risk. Physicians 
should also consider the adaptability of polypills within their existing clinical frameworks. 
Understanding other factors specific to national and local health systems requires context-
specific analyses of implementation stakeholders and processes using multi-disciplinary 
methods and frameworks [19, 23]. Critically, there will be no one-size-fits-all solution to 
effective implementation of polypills; multi-level strategies will have to be co-designed and 
tested with local stakeholders. We must also learn from what has not worked [19] and align 
research and advocacy efforts with the needs of those making policy and those who stand to 
benefit most from the polypill.

2 Armenia, Belgium, Bulgaria, Cambodia, Antigua and Barbuda, Bahamas, Barbados, Cuba, Dominica, 
Dominican Republic, Grenada, Haiti, Jamaica, Saint Kitts and Nevis, Saint Lucia, Saint Vincent and the Grenadines, 
Trinidad and Tobago, Belize, Costa Rica, El Salvador, Guatemala, Honduras, Nicaragua, Panama, Croatia, Chechia, 
Estonia, Finland, France, Germany, Ghana, Greece, Ireland, Italy, Ivory Coast, Kazakhstan, Latvia, Lithuania, 
Luxembourg, Madagascar, Mauritius, Myanmar, Paraguay, Philippines, Poland, Portugal, Russia, Slovakia, Slovenia, 
Switzerland, Vietnam.
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LIMITATIONS

This study has some limitations. First, our selection of countries was not random, and data 
on availability and prices of polypills and two-pill combinations were collected at a specific 
time point and only in a single city or district in each country. As a result, our findings may 
have limited representativeness, as this may not reflect the longitudinal availability of the 
polypill. We also know that the polypill has been authorised for marketing in some countries 
not included in our survey. However, we were limited by the availability of data collectors, and 
our findings are consistent with anecdotal evidence of poor uptake of the polypill, particularly 
in the public sector. Second, the affordability calculation employed the lowest daily wage of a 
government worker, which might be an overestimate as many informal workers earn less than 
a government daily wage worker. As such, the polypill could be less affordable than our findings 
suggest. Third, while we found polypills available in some private sector facilities, our findings 
do not reflect the actual use and prescribing patterns in these facilities, as assessing these 
was beyond the scope of our study. Considering the large research gaps pertaining to polypills, 
especially in LMICs, future cross-sectional surveys and mixed-methods studies must focus on 
utilisation and prescribing patterns. Nonetheless, this is one of the first studies to report the 
availability of polypills in various countries.

CONCLUSION
Low availability and affordability of polypills in the public sector suggest that implementation 
remains poor globally. Context-specific multi-disciplinary health system research is required to 
understand factors affecting polypill implementation and to design and evaluate appropriate 
implementation strategies.

ADDITIONAL FILE
The additional file for this article can be found as follows:

•	 Supplementary file. Survey data collection tool. DOI: https://doi.org/10.5334/gh.1335.s1
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