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Purpose: The aim of this study was to estimate health-care resources utilization, costs and cost-effectiveness associated with the 
treatment with CNIC-Polypill as secondary prevention of atherosclerotic cardiovascular disease (ASCVD) compared to other 
treatments, in clinical practice in Spain.
Patients and Methods: An observational, retrospective study was performed using medical records (economic results [health-
care perspective], NEPTUNO-study; BIG-PAC-database) of patients who initiated secondary prevention between 2015 and 2018. 
Patients were followed up to 2 years (maximum). Four cohorts were balanced with a propensity-score-matching (PSM): 1) CNIC- 
Polypill (aspirin+atorvastatin+ramipril), 2) Monocomponents (same separate drugs), 3) Equipotent (equipotent drugs) and 4) 
Other therapies ([OT], other cardiovascular drugs). Incidence of cardiovascular events, health-care resources utilization and 
healthcare and non-healthcare costs (2020 Euros) were compared. Incremental cost-effectiveness ratios per cardiovascular event 
avoided were estimated.
Results: After PSM, 1614 patients were recruited in each study cohort. The accumulated incidence of cardiovascular events during the 
24-month follow-up was lower in the CNIC-Polypill cohort vs the other cohorts (19.8% vs Monocomponents: 23.3%, Equipotent: 
25.5% and OT: 26.8%; p<0.01). During the follow-up period, the CNIC-Polypill cohort also reduced the health-care resources 
utilization per patient compared to the other cohorts, particularly primary care visits (16.6 vs Monocomponents: 18.7, Equipotent: 18.9 
and OT: 21.0; p<0.001) and hospitalization days (2.3 vs Monocomponents: 3.4, Equipotent: 3.7 and OT: 4.0; p<0.001). The treatment 
cost in the CNIC-Polypill cohort was lower than that in the other cohorts (€4668 vs Monocomponents: €5587; Equipotent: €5682 and 
OT: €6016; p<0.001) (Difference: -€919, -€1014 and -€1348, respectively). Due to the reduction of cardiovascular events and costs, 
the CNIC-Polypill is a dominant alternative compared to the other treatments.
Conclusion: CNIC-Polypill reduces recurrent major cardiovascular events and costs, being a cost-saving strategy as secondary 
prevention of ASCVD.
Keywords: secondary prevention, cardiovascular events, use of healthcare resources, healthcare costs, Spain, CNIC-polypill
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Introduction
Atherosclerotic cardiovascular disease (ASCVD) is initiated by the atheromatous plaque, which is due to the retention 
and accumulation of cholesterol-rich apoB-containing lipoproteins within the arterial intima.1,2 Their clinical manifesta-
tions, like myocardial infarction and ischemic stroke, are the leading causes of morbidity and mortality worldwide, 
resulting in a high use of health-care resources and costs.1–4 In Spain, the incidence of cardiovascular diseases is rising 
and they cause more than 260 deaths per 100,000 inhabitants, approximately 30% of all deaths (year 2014).5–7 The 
annual management of cardiovascular diseases costs around €9.2 billion (9% of the total healthcare expenditure) in our 
country (year 2015).4

Although the origin of cardiovascular diseases is multifactorial, they are mainly caused by cardiovascular risk factors 
(CVRFs), such as high blood pressure (BP), high cholesterol levels, diabetes, inactivity, smoking and obesity.8 The 
prevention and treatment of CVRFs have become key objectives for health-care systems,8,9 specifically in patients with 
established cardiovascular disease (secondary prevention).1,10 Preventive strategies in patients with ASCVD should be 
multidisciplinary, based on lifestyle measures and the administration of pharmacologic therapies,1,3,11,12 such as lipid 
modifying agents (statins alone or in combination with ezetimibe or proprotein convertase subtilisin/kexin type 9 
[PCSK9] inhibitors), antihypertensive agents (angiotensin-converting enzyme inhibitors [ACEIs] or angiotensin receptor 
blockers [ARBs]) and antiplatelet therapy to prevent thrombosis.1,2,11–13 Secondary prevention has been shown to reduce 
mortality and cardiovascular events in randomized trials and real-life studies.8,10,14 However, research has pointed out 
poor adherence to guidelines in our country, and medication underuse, with a consequent rise in mortality.15,16 In the 
consulted bibliography, the rates of therapeutic adherence to cardiovascular medication are low, around 45%-60%.11,17–20

Several studies have shown that polypills improve the control of CVRFs,8,21 while reducing the incidence of 
cardiovascular events.22–24 In Spain, a polypill designed by Dr. Valentin Fuster (Spanish National Center for 
Cardiovascular Diseases, CNIC) and marketed by Ferrer, is administered in capsules once daily, and combines 
100 mg aspirin, 20 or 40 mg atorvastatin and 2.5, 5 or 10 mg ramipril.23,25–28 Recent results suggest a synergic effect 
among the components of this polypill that implies a higher decrease in low-density lipoprotein cholesterol (LDL) levels 
in comparison to atorvastatin alone.29 This CNIC-Polypill is authorized for secondary prevention in Spain, as a substitute 
treatment in adult patients adequately controlled with the monocomponents given concomitantly at therapeutically 
equivalent doses.30–33 In this sense, the available evidence also associates high therapeutic adherence with better control 
of CVRFs, resulting in lower ASCVD rates.14,17,18 In several countries, polypills reduce the use of health-care resources, 
and are considered cost-effective, compared to the separate administration of the monocomponents.34–38 In Spain, 
a simulation model carried out by Barrios et al showed that the CNIC-Polypill would avoid 46 non-fatal and 11 fatal 
cardiovascular events (per 1000 patients treated), being dominant (less costly and more effective) for secondary 
prevention of cardiovascular events in the Spanish National Health System (SNHS).34 However, the cost-effectiveness 
of this polypill in a real-life setting still has not been assessed in our country. Therefore, this study aimed to estimate the 
use of health-care resources, costs, and cost-effectiveness associated with the treatment with the CNIC-Polypill as 
secondary prevention for ASCVD in clinical practice in Spain.

Materials and Methods
The NEPTUNO study is an observational, multicenter, and retrospective study carried out through the review of 
electronic medical records (EMR)39 from the BIG-PAC® database. It gathers data from the records of health providers 
from primary and hospital centers in Spain (approximately 1.81 million people),40,41 and it is representative of the 
Spanish population.41 The original study was approved by the Ethics Committee (EC) of the Hospital Consorci Sanitari 
de Terrassa. As the proposed analysis of pharmacoeconomic variables does not modify the objective of the study nor 
does it require modification of the same, the resubmission of the project as an amendment to the EC was not required.

Patients
The study included patients who initiated a secondary prevention treatment for ASCV between 01/01/2015 and 31/12/ 
2018 due to a cardiovascular event. The diagnosis of cardiovascular events was obtained from the International 
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Classification of Diseases, 9th edition, Clinical Modification (ICD-09-CM),42 including: 1) coronary heart disease (acute 
myocardial infarction, stable or unstable angina pectoris), 2) cerebrovascular disease (ischemic stroke, transient ischemic 
attack) and 3) peripheral artery disease. The inclusion and exclusion criteria were previously reported.39 Patients ≥18 
years of age were included.

Four cohorts of patients were considered: 1) CNIC-Polypill: patients receiving the CNIC-Polypill, a fixed-dose 
combination of aspirin/atorvastatin/ramipril in dosages of 100/20/2.5, 5 or 10 mg and 100/40/2.5, 5 or 10 mg, 
respectively (Case Cohort); 2) Monocomponents: patients receiving separately aspirin + atorvastatin + ramipril in 
dosages of 100/20/2.5, 5 or 10 mg and 100/40/2.5, 5 or 10 mg, respectively; 3) Equipotent: patients receiving equipotent 
antihypertensive43 and lipid modifying agents44 (aspirin + simvastatin or rosuvastatin + enalapril or valsartan) separately 
(Table S1); 4) Other therapies: patients receiving any other cardiovascular treatment not described in the prior cohorts 
(2,3 and 4, Control cohorts). This study compared patients receiving the CNIC-Polypill vs the three control cohorts. All 
treatments were administered once daily.

The follow-up period was 2 years from the index date, or until the development of a recurrent cardiovascular event or 
death, whichever occurred first. The index date for the CNIC-Polypill cohort was defined as the date of the first 
dispensation of the CNIC-Polypill at the pharmacy after the cardiovascular event that implied the inclusion. In all 
cohorts except the CNIC-Polypill cohort, the index date was that of the first dispensation of the last drug prescribed 
(aspirin, lipid modifying, or antihypertensive agents).

Characteristics of the Study Population
The demographic characteristics and comorbidities of the study population were collected. The Charlson comorbidity 
index45 was used as a summary variable of general comorbidity.39 These data were collected at the index date, as the 
baseline characteristics of the patient.

Treatments
Drugs were obtained from records of drug prescriptions and were associated with the Anatomical Chemical Therapeutic 
Classification System (ATC).46 The drugs were lipid modifying agents (C10), agents acting on the renin–angiotensin 
system (C09), antithrombotic agents (B01), antihypertensives (C02), diuretics (C03), beta blocking agents (C07), calcium 
channel blockers (C08), cardiac therapy (C01), insulins and analogues (A10A), and blood glucose lowering drugs, 
excluding insulins (A10B). The number of drugs prescribed was also collected, along with the medical specialty that 
firstly prescribed the CNIC-Polypill (general practitioner or specialist).

The persistence/duration of the treatment was defined as the period from the index date to the discontinuation date. 
This was defined as the average period that the patients did not withdraw or change the initial treatment in the first 30 
days after the first prescription. The discontinuation date was defined as the end of the follow-up period, the development 
of a new cardiovascular event, or cardiovascular-related death, the change to a lipid modifying, antihypertensive or 
antiplatelet treatment different to the inclusion medication and/or the interruption or abandonment of treatment (≥60 days 
without renewing the medication and/or ≥2 prescriptions), whichever occurred first. In the CNIC-Polypill cohort, it was 
considered that the interruption of initial treatment took place when there was a change or an interruption in the 
dispensation of the CNIC-Polypill, while in the other cohorts, it was considered when any of the drugs (aspirin, lipid 
modifying and/or antihypertensive agents) in the treatment was changed or interrupted (dosage changes of the same drug 
were not considered treatment interruptions). The persistence to the treatment was measured 2 years after the index date.

Healthcare Resources Utilization and Costs
Health-care and non-healthcare (indirect) costs were considered during the follow-up period. Health-care costs were 
those related to healthcare activity (primary care visits, emergency visits, days of hospitalization, specialized care visits, 
diagnostic and laboratory tests, therapeutic requests [including drugs, radiodiagnostic, rehabilitation], and surgical 
procedures), while non-healthcare costs were those associated to lost productivity (days of sick leave due to temporary 
or permanent disability) in the population under 65 years, which is the retirement age in Spain.
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Costs were expressed in 2020 Euros. Health-care costs were calculated by multiplying the frequency of use during 
follow-up by the unit cost of each healthcare resource (own analytical accounting, Table 1). Drug costs were quantified 
using the retail price per pack (VAT included) at the time of dispensing from the community pharmacy.47 To estimate the 
productivity loss (source: BI-PAC database), the number of days of sick leave is considered, as well as the average 
professional salary for the Spanish population48 (Table 1). A sub-analysis was carried out to estimate the costs of the 
treatment considering the cardiovascular event before the index date in each cohort of patients.

The incremental cost-effectiveness ratio (ICER) per cardiovascular event avoided was estimated as (C1-C0)/(E1-E0), 
being C1 the total cost in the case cohort (CNIC-Polypill group), C0 the cost in the control cohorts (Monocomponents, 
Equipotent or Other therapies groups), E1 the effectiveness in the case cohort (CNIC-Polypill group) and E0 the 
effectiveness in the control cohorts (Monocomponents, Equipotent or Other therapies groups).

Confidentiality of Information/Ethical Aspects
The confidentiality of EMR (anonymous and dissociated) was respected according to the Law of Protection of Personal 
Data, Regulation (EU) 2016/679 of the European Parliament49 and Organic Law 3/2018 of December 5 on the Protection 
of Personal Data and guarantee of digital rights.50 This study was approved by the Research Ethics Committee of the 
Hospital de Terrassa, Barcelona, Spain.

Statistical Analysis
Data collected from the BIG-PAC® database were validated using computer sentences (specific SQL scripts) and 
reviewed using exploratory analysis. Frequency distributions were explored, searching for possible registration or coding 
errors. A quality process was followed to assure the quality of the results.

To minimize possible confounding variables and improve the comparability of the study cohorts, a propensity score 
matching (PSM) was carried out, with three 1:1 pairing: ie, for each case patient receiving the CNIC-Polypill, a matching 

Table 1 Unit Costs and Work Disability (€, 2020)

Health and Non-Health Resources Unit Costs (€)

Medical visits

Primary care medical visit 23.19

Emergency medical visit 117.53

Hospitalization (one day) 420.90

Specialized care medical visit* 92.00

Complementary tests

Laboratory tests 22.30

Conventional radiology 18.50

Other diagnostic/therapeutic tests 37.12

Computed tomography 96.00

Magnetic nuclear resonance 177.00

Pharmaceutical prescription Retail price

Work disability - Indirect costs (source: BIG-PAC)

Cost per day not worked 101.20

Notes: *Includes rehabilitation session. Sources: Own analytical accounting and INE 
(25,165.51 EUR).48
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patient was obtained in each one of the other three cohorts. The methodology used to conduct propensity score matching 
was described in a previous study.39

Descriptive univariate statistical analyses were conducted, and absolute and relative frequencies were calculated for 
qualitative data. Quantitative data were expressed using means, standard deviations (SD), medians, and the 25th and 75th 
percentiles of the distribution (interquartile ranges, IQR). The 95% confidence intervals (CI) were used to estimate the 
study population parameters.

Bivariant statistical analyses were carried out using the analysis of variance (ANOVA) and chi-squared tests for 
independent groups and t-student and McNemar’s tests for paired groups. A Kaplan–Meier survival analysis (Log rank 
tests) was performed to estimate the persistence/duration of treatment. A covariance analysis was developed to correct 
costs (analysis of covariance [ANCOVA], generalized linear model), considering age, gender, and Charlson index scores 
as covariates (procedure: estimation of marginal average; Bonferroni adjustment). The analyses were made using the 
statistical software IBM/SPSS. Statistical significance was set at p<0.05.

Figure 1 Study flow diagram. 
Abbreviations: AF, auricular fibrillation; CVE, cardiovascular event; PSM, propensity score matching.
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Results
Out of 980,682 patients who were at least 18 years of age, 8946 patients met the criteria to be included into the study and 
were divided into cohorts: CNIC-Polypill (n=1614); Monocomponents (n=2475); Equipotent (n=2193) and Other 
therapies (n=2664) (Figure 1). After PSM, each study group was made up of 1614 patients (N total: 6456).

Sociodemographic Characteristics, Comorbidities and Treatments
The average age in the study population was 63.0 years (SD: 13.0) and most of the patients were men (61.3%). The most 
frequent comorbidities were arterial hypertension (65.7%) and diabetes (27.2%). Patients in the study groups differed 
mainly in age, lipid profile, time from diagnosis, previous cardiovascular events, and drugs administered at the index date 
(Table S2). Due to this heterogeneity, a PSM was carried out. Patients receiving CNIC-Polypill were paired with those in 
the Monocomponents, Equipotent, and Other therapies cohorts; there were 1614 patients in each cohort (Figure 1). 
Therefore, the patients’ characteristics were balanced among the study groups, with an average age of 63.0 years (SD: 
13.9) and a male proportion of 60.6%39 (Table S3). The study population had had an average of one cardiovascular event 
before the index date, with coronary heart diseases being the most frequent. The median time from index date to recurrent 
cardiovascular event was between 255 and 297 days39 (Table S4).

Effectiveness
The accumulated incidence of cardiovascular events during the follow-up period was lower in the CNIC-Polypill cohort 
(19.8% [95% CI: 17.9−21.7%]) in comparison to the other cohorts (Monocomponents: 23.3% [95% CI: 21.2−25.4%]; 
Equipotent: 25.5% [95% CI: 23.4−27.6%] and Other therapies: 26.8% [95% CI: 24.4−28.8%], p<0.01 for all compar-
isons). In addition, the time to the first recurrent cardiovascular event was longer in patients on treatment with the CNIC- 
Polypill (236 days), compared to the other cohorts (Monocomponents: 204 days; Equipotent: 160 days and Other 
therapies: 173 days, p<0.01). Furthermore, although there were no statistical differences in the time to death, it was 
longer in patients receiving the CNIC-Polypill compared to those in the other study groups39 (Table S5). It was also 
shown that lipid profiles (total cholesterol, LDL and triglyceride levels) and BP control were significantly improved in 
the CNIC-Polypill cohort compared to the control cohorts, as was the persistence to therapy.39

Use of Healthcare Resources and Costs
During the follow-up period, CNIC-Polypill patients showed a lower use of resources compared to the other cohorts, 
particularly primary care visits (16.6 visits vs Monocomponents: 18.7 visits, Equipotent: 18.9 visits and Other therapies: 
21.0 visits; p<0.001) and hospitalization days (2.3 days vs Monocomponents: 3.4 days, Equipotent: 3.7 days and Other 

Table 2 Use of Healthcare Resources (SD) per Patient During the Follow-Up Period

Number of patients CNIC-Polypill Monocomponents Equipotent Other Therapies p

1614 1614 1614 1614

Primary care medical visits 16.6 (12.2) 18.7 (14.7) 18.9 (13.9) 21.0 (13.4) <0.001

Specialized care medical visit 5.0 (4.7) 6.2 (5.7) 6.5 (6.9) 7.3 (7.1) <0.001

Emergency medical visit 1.0 (3.0) 1.8 (2.6) 1.9 (2.8) 2.5 (3.1) <0.001

Rehabilitation session 0.7 (3.1) 1.1 (3.2) 1.0 (2.9) 1.1 (2.8) <0.001

Hospitalization, % 16.5% 19.8% 21.9% 24.0% <0.001

Hospitalization days 2.3 (6.0) 3.4 (8.2) 3.7 (8.3) 4 (8.1) <0.001

Laboratory tests 3.2 (3.4) 3.0 (3.2) 2.8 (2.9) 3.2 (3) <0.001

(Continued)
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therapies: 4.0 days; p<0.001). Productivity losses were also lower in patients receiving the CNIC-Polypill, in comparison 
to the other cohorts, not just in terms of the number of patients who took sick leave (11.5% vs Monocomponents: 14.7%, 
Equipotent: 15.2% and Other therapies: 15.6%; p<0.003), but also regarding the number of sick leave days during the 
follow-up period (6.4 days vs Monocomponents: 8.4 days, Equipotent: 8.3 days and Other therapies: 7.9 days; p<0.001) 
(Table 2).

Table 3 Costs per Patient (€, 2020) During the Follow-Up Period

Number of patients CNIC-Polypill Monocomponents Equipotent Other Therapies p

1614 1614 1614 1614

Costs, € (SD)

Primary care medical visits 384 (284) 434 (341) 437 (322) 486 (311) <0.001

Specialized care medical visit 462 (434) 573 (522) 600 (632) 673 (653) <0.001

Emergency medical visit 117 (358) 207 (308) 228 (334) 297 (359) <0.001

Rehabilitation session 67 (282) 100 (295) 93 (265) 106 (262) <0.001

Hospitalization 963 (2537) 1414 (3453) 1571 (3485) 1669 (3391) <0.001

Laboratory tests 72 (76) 68 (72) 62 (64) 72 (66) <0.001

Conventional radiology 33 (30) 40 (31) 41 (32) 38 (31) <0.001

Computed tomography 36 (75) 43 (80) 45 (81) 47 (83) <0.001

Magnetic nuclear resonance 26 (64) 50 (107) 55 (111) 88 (135) <0.001

Other diagnostic/therapeutic tests 15 (30) 17 (31) 19 (33) 31 (41) <0.001

Drugs 1860 (969) 1780 (1162) 1698 (948) 1632 (1060) <0.001

Healthcare cost 4036 (3432) 4725 (4456) 4849 (4548) 5139 (4647) <0.001

Non-healthcare cost (productivity loss) 645 (2259) 854 (2876) 841 (2853) 804 (2506) 0.090

Total cost 4681 (4268) 5578 (5484) 5691 (5574) 5943 (5406) <0.001

(Continued)

Table 2 (Continued). 

Number of patients CNIC-Polypill Monocomponents Equipotent Other Therapies p

1614 1614 1614 1614

Conventional radiology 1.8 (1.6) 2.2 (1.7) 2.2 (1.7) 2 (1.7) <0.001

Computed tomography 0.4 (0.8) 0.4 (0.8) 0.5 (0.8) 0.5 (0.9) <0.001

Magnetic nuclear resonance 0.1 (0.4) 0.3 (0.6) 0.3 (0.6) 0.5 (0.8) <0.001

Other diagnostic/therapeutic tests 0.4 (0.8) 0.5 (0.8) 0.5 (0.9) 0.8 (1.1) <0.001

Patients on sick leave, % 11.5% 14.7% 15.2% 15.6% 0.003

Sick leave days 6.4 (22.3) 8.4 (28.4) 8.3 (28.2) 7.9 (24.8) <0.001

Notes: The use of healthcare care resources are indicated as the average number of resources (SD) (unless otherwise stated) required per patient 
during the follow-up period (two years from the index date, or until the development of a cardiovascular event or death, whichever occurred first). 
p statistical significance. 
Abbreviation: SD, standard deviation.
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In line with these results, the average cost of the treatment per patient during the follow-up period in the CNIC- 
Polypill cohort was lower than those in the other cohorts (€4668 vs Monocomponents: €5587, Equipotent: €5682 and 
Other therapies: €6016; p<0.001), being the difference: -€919, -€1014 and -€1348, respectively. The costs of lost labor 
productivity in the CNIC-Polypill cohort were lower, although not reaching statistical significance (p=0.114) (Table 3). 
The main healthcare cost categories were hospitalizations (28.0%) and drugs (27.5%). Figure 2 shows the costs of the 
treatment for each of the four cohorts according to the previous events. As can be seen, in most of the study groups the 
costs associated with the management of patients who had suffered cerebrovascular disease were higher in comparison to 
the other cardiovascular events.

Figure 2 Cost of the treatment per patient during the follow-up period, according to the previous event. 
Note: Results expressed as average.

Table 3 (Continued). 

Number of patients CNIC-Polypill Monocomponents Equipotent Other Therapies p

1614 1614 1614 1614

Adjusted model (ANCOVA)*

Healthcare cost, € 4012 4740‡ 4830‡ 5204‡ <0.001

− 95% CI 3808–4216 4537–4945 4626–5034 5000–5409

Non-healthcare cost (productivity loss), € 656 847 852 812 0.114

− 95% CI 528–784 719–975 724–980 684–941

Total cost, € 4668 5587‡ 5682‡ 6016‡ <0.001

− 95% CI 4411–4926 5331–5845 5425–5940 5759–6274

Notes: Costs were estimated as mean costs (SD) per patient (in euros 2020) during the follow-up period (two years from the index date, or until the 
development of a cardiovascular event or death, whichever occurred first). p statistical significance. *Contrasts are based on paired comparisons between 
estimated marginal means; covariates: age, gender, and Charlson index. ‡p <0.001; reference cohort: polypill. 
Abbreviations: ANCOVA, analysis of covariance; CI, confidence intervals; SD, standard deviation.
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Cost-Effectiveness Results
Compared to the CNIC-Polypill group, the percentage of patients suffering cardiovascular events was greater in the other 
groups (3.5%, 5.7% and 7.0%, in the Monocomponents, Equipotent and Other therapies groups, respectively). On the 
other hand, the cost of the administration of the CNIC-Polypill was lower in comparison to the other groups (-€919, 
-€1014, and -€1348 in the Monocomponents, Equipotent and Other therapies groups, respectively). Therefore, due to the 
improvement in the clinical effectiveness and cost savings, the CNIC-Polypill was considered cost-effective and 
dominant in comparison to the other treatments (Table 4).

Discussion
This study found that treatment with CNIC-Polypill for secondary prevention of ASCVD reduced the incidence of 
recurrent cardiovascular events (p<0.01), improved CVRF control (lipid profile and BP) and led to a significantly higher 
persistence to therapy,39 leading to a decrease in the use of health-care resources, particularly primary care visits 
(p<0.001) and hospitalization days (p<0.001 Consequently, all the previously mentioned factors implied a reduction of 
patients on sick leave and sick leave days in the CNIC-Polypill group in comparison to patients on treatment with the 
other alternatives. Therefore, the cost of the treatment during the follow-up in the CNIC-Polypill cohort was lower than 
those in the other cohorts (€4668 vs Monocomponents: €5587; Equipotent: €5682 and Other therapies: €6016; p<0.001). 
The difference among the groups in the study varied between €919 to €1348 per patient, during the 24-month follow-up. 
Consequently, our results showed that the CNIC-Polypill provided cost savings of between €17,790 to €26,257 per 
patient without cardiovascular events, compared to the other alternatives. The decrease of recurrent MACE with the 
CNIC-Polypill strategy compared to usual care has been confirmed in a prospective RCT recently published in the NEJM 
(SECURE study).51

The cost-effectiveness of polypills as a secondary preventive treatment for ASCVD has been widely estimated.34–36 

A systematic review of cost-effectiveness analyses carried out by Marquina et al observed that most of the studies 
considered polypills to be cost-effective, compared to the standard of care, according to the pricing and willingness-to- 
pay thresholds at the time of each study.35 In addition, several European countries analyzed the cost-effectiveness of the 
CNIC-Polypill for secondary prevention of ASCVD. In the UK, a Markov-model cost-effectiveness analysis developed 
by Becerra et al showed that over 10 years, this polypill would prevent around 15% of fatal and non-fatal recurrent 
cardiovascular events. They concluded that CNIC-Polypill could prevent 3260 recurrent cardiovascular events and 590 
cardiovascular-related deaths over a decade, being a cost-effective strategy.38 Another recent cost-effectiveness analysis 
carried out in Greece showed that the ICER of the CNIC-Polypill was -€2926 per QALY gained in comparison to the 
monocomponents. Therefore, it was considered a dominant alternative compared to the medicines administered 
separately.36 Recently, a cost-effectiveness analysis based on real-life data based on CVRF improvement (LDL and 

Table 4 Cost-Effectiveness Results

Cost* Incremental 
Cost

Effectiveness** Incremental 
Effectiveness

ICER Cost per Event 
Avoided

Difference

CNIC-Polypill 4668 −919 80.2 −3.5 Dominant 5820 −1464

Monocomponents 5587 – 76.7 – – 7284 –

CNIC-Polypill 4668 −1014 80.2 −5.7 Dominant 5820 −1806

Equipotent 5682 – 74.5 – – 7627 –

CNIC-Polypill 4668 −1348 80.2 −7.0 Dominant 5820 −2398

Other therapies 6016 – 73.2 – – 8219 –

Notes: *Adjusted total cost. **Estimated as the percentage of patients without cardiovascular events. 
Abbreviation: ICER, incremental cost–effectiveness ratio.
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BP) was carried out in Portugal. The incremental cost–utility ratio was €2328 per QALY in patients with coronary heart 
disease and €553/QALY in those with a previous stroke, being cost-effective for a threshold of €30,000/QALY.37

In Spain, the study carried out by Barrios et al showed that CNIC-Polypill was cost-effective, based on efficacy 
outcomes from a previous meta-analysis. Their results showed that this CNIC-Polypill implied lower costs (drugs and 
management of acute and chronic recurrent cardiovascular events) based on improvement in the adherence to medication 
rate, in comparison to the monocomponents, leading to cost savings of €509,861.64 per 1000 patients in 10 years of 
follow-up. Besides, the CNIC-Polypill improved life expectancy by 51.06 life-year gained and patients’ quality of life by 
48.34 QALY in the study population, being the dominant alternative over the multiple monotherapies.34 Our results are in 
line with this study, as we estimated that the CNIC-Polypill reduced the incidence of recurrent cardiovascular events and 
costs, in comparison to other alternatives. Therefore, the improvement of the patients’ health status and the decrease in 
costs showed that the CNIC-Polypill is cost-effective and dominant over the other alternatives.24

One of the most important contributions of our study was the inclusion of patients who are on treatment with other 
preventive strategies such as equivalent doses of antihypertensive and lipid modifying agents (enalapril or valsartan, 
instead of ramipril and simvastatin or rosuvastatin instead of atorvastatin) and other alternatives used in clinical practice. 
This design allowed us to describe the management of patients with ASCVD who received secondary preventive 
treatments in a real-life setting. Our results also complement those previously published,39 which evidenced that CNIC- 
Polypill increased adherence to secondary prevention medication in comparison to drugs administered separately, and 
consequently improving lipid profile and BP control. As could be expected, the improvement in clinical outcomes was 
associated with a reduction in the number of sick leave days and patients on sick leave, which decreased the costs 
associated with productivity losses in these patients.

The limitations of this study were those inherent to retrospective studies, such as under-recording (missing data) or 
possible intrinsic variations in physicians and patients due to observational design, measurement methods, or possible 
classification/selection bias. Likewise, possible inaccuracies in the diagnostic coding could have influenced the results, 
such as the socioeconomic level of patients or changes in the prescribed pharmacological dose. Patients with missing/ 
inconsistent data were excluded from the analysis, so they could cause potential bias in the study; however, because they 
were a low number of subjects, we consider it would not interfere with the results of the study. Finally, although our 
study did not estimate the quality of life associated with the treatment of these patients, it is expected that the CNIC- 
Polypill would improve the quality of life of these patients, considering the improvements in the control of CVRF. In 
addition, to facilitate the understanding of the economic results, they should have been provided on an annualized basis. 
Due to the complexity of the study, we were unable to provide this information. Although the patients with loss of job 
productivity were few (range: 11–16% according to the study cohorts), it has not been possible for us to provide these 
results broken down by age and sex, due to their technical difficulty.

It would have been of great interest to know the prevalence of the use of the CV polypill in our country (despite its 
potential advantages), although it is presumably low; possibly due to resistance to change from health professionals and 
a lack of flexibility in its components and doses, among other factors.

It is important to highlight the significant increase in treatment persistence in the CNIC-Polypill cohort compared to 
the other three cohorts. In this sense, a greater persistence to treatment was associated with an improvement in CVRFs, 
a circumstance that can lead to a reduction in cardiovascular events, with repercussions in lower use of health resources 
and costs for the National Health System. Our results seem consistent with the consulted bibliography.14,18,30

Conclusion
Treatment with the CNIC-Polypill in secondary cardiovascular prevention decreased the incidence of recurrent cardio-
vascular events, reducing the use of health-care resources and costs in a real-life setting. Therefore, CNIC-Polypill is 
cost-effective and dominant, compared to other alternatives, such as the administration of the monocomponents of the 
CNIC-Polypill separately, equipotent drugs and other medicines. Taking into account these results, the CNIC-Polypill 
strategy could be considered as baseline therapy after a CV event as it provides better health outcomes together with 
lower costs in the secondary prevention population.
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