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Abstract

A significant global health concern, cardiovascular disease (CVD) is characterized by a rising prevalence and
accompanying mortality rates. It is crucial to implement primary and secondary prevention strategies,
particularly in resource-scarce settings. Polypills, which combine blood pressure, cholesterol, and
homocysteine drugs, hold significant potential for lowering the risk of CVD. This study follows PRISMA
meta-analysis guidelines. Two researchers conducted an extensive literature search. Inclusion criteria
encompassed RCT design, polypill use, a four-week duration, and one meta-analysis outcome. Primary
outcomes included MACE and CV mortality, while secondary outcomes encompassed SBP and LDL-C
changes. Data extraction was performed independently, and conflicts were resolved. Review Manager 5.4
with random effects was employed for statistical analysis, and ROB 2.0 bias evaluation was conducted. The
study reported CVD mortality and MACE risk ratios (RRs) with 95% Cls, as well as SBP and LDL-C weighted
mean differences (MD). A total of 24 trials were included in this meta-analysis. The results revealed that the
polypill was associated with a decreased risk of CVD mortality and major adverse cardiovascular events
(MACE). Additionally, a significant reduction in systolic blood pressure (SBP) and low-density lipoprotein
cholesterol (LDL-C) was observed. This meta-analysis showed that polypill is a viable medication for
reducing the risk of CVD mortality and MACE. It is also a beneficial medication for lowering LDL-C levels
and SBP.

Categories: Internal Medicine, Cardiology, Therapeutics
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Introduction And Background

Cardiovascular disease (CVD), which includes coronary artery disease, stroke, and peripheral arterial
disease, continues to be the leading cause of substantial morbidity and mortality worldwide [1,2]. The
prevalence of CVD among adults aged 20 years and older was documented at 127.9 million cases in 2020.
This occurrence escalates with advancing age in both genders [3]. Cardiovascular-related deaths in the
United States (U.S.) rose consistently from the 2010s to 2020 [4]. Projections suggest that this upward trend
will persist through 2024 [5]. A survey demonstrated that over 50% of cardiovascular deaths might have been
prevented by eradicating raised cholesterol levels, diabetes, hypertension, obesity, and smoking [6]. Hence,
it is imperative to implement both primary and secondary preventive strategies to mitigate the widespread
occurrence of CVD. While medication interventions for cardiovascular risk factors are recommended, their
use for CVD prevention, particularly in resource-limited nations, remains suboptimal due to clinical inertia,
patient adherence, and limited medication access, contributing to health disparities [7].

Fixed-dose combination (FDC) therapies, also known as polypills, represent a medication that combines
multiple active pharmaceutical ingredients into complex formulations [8,9]. Proposed by Wald and Law, this
method delivers active ingredients to reduce CVD risk in a single-dose form, including a blood pressure-
lowering medication, a lipid-regulating medication, and a serum homocysteine-lowering medication, with
or without the addition of an antiplatelet medication. It is recommended for all individuals aged 55 and
above who do not have CVD (primary prevention) as well as those who have already been diagnosed with it
(secondary prevention), irrespective of associated risk factors' assessment or severity [10]. Existing research
on polypills is primarily composed of small-scale studies, often limited to specific nations. They typically
concentrate on high-risk individuals for primary or secondary prevention, assessing outcomes over
relatively short periods. Collectively, these studies demonstrate the benefits of the polypill approach [11].
Our analysis thus contributes by synthesizing and providing a broader perspective on this critical area of
study.
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Due to the scarcity of comprehensive long-term data regarding their efficacy in lowering CVD occurrences,
FDCs are not currently accessible in the U.S. market [12]. The aim of our meta-analysis is to evaluate the
impact of a polypill-based approach on blood pressure, cholesterol levels, and cardiovascular outcomes.
Considering the widespread prevalence of CVD, our research provides essential strategies for combating this

global health crisis.

Review
Methods

The completion of this meta-analysis adhered to the requirements outlined by the Preferred Reporting Items

for Systematic Reviews and Meta-Analyses (PRISMA) [13].

Search Strategy

Two writers independently conducted the literature search, data extraction, and quality assessments. We
comprehensively searched Google Scholar, Cochrane Library, PubMed, Web of Science, Embase, and Scopus
from inception until (September 15, 2023). The identified keywords for this study are "Polypill,” "Polypills,"
and "Fixed-Dose Combination Pills," along with "cardiovascular disease prevention,” "heart disease
prevention,” "hypertension," "hyperlipidemia,” and "dyslipidemia.” After screening titles and abstracts,

potentially eligible studies were thoroughly reviewed in Table 1.

Database Query Search details

("polypill"[All Fields] OR "polypills"[All Fields]) AND (("cardiovascular diseases"[MeSH Terms] OR
("cardiovascular"[All Fields] AND "diseases"[All Fields]) OR "cardiovascular diseases"[All Fields]
OR ("cardiovascular"[All Fields] AND "disease"[All Fields]) OR "cardiovascular disease"[All
Fields]) AND ("prevent"[All Fields] OR "preventability"[All Fields] OR "preventable"[All Fields] OR
"preventative"[All Fields] OR "preventatively"[All Fields] OR "preventatives"[All Fields] OR
"prevented"[All Fields] OR "preventing"[All Fields] OR "prevention and control"[MeSH Subheading]
OR ("prevention"[All Fields] AND "control"[All Fields]) OR "prevention and control"[All Fields] OR
"prevention"[All Fields] OR "prevention s"[All Fields] OR "preventions"[All Fields] OR "preventive"
[All Fields] OR "preventively"[All Fields] OR "preventives"[All Fields] OR "prevents"[All Fields]))

E::rlz:ztl:iir AND (("random allocation"[MeSH Terms] OR ("random"[All Fields] AND "allocation"[All Fields]) OR

disease "random allocation"[All Fields] OR "randomization"[All Fields] OR "randomized"[All Fields] OR
S | soveii) "random"[All Fields] OR "randomisation"[All Fields] OR "randomisations"[All Fields] OR

AND "randomise"[All Fields] OR "randomised"[All Fields] OR "randomising"[All Fields] OR

"randomizations"[All Fields] OR "randomize"[All Fields] OR "randomizes"[All Fields] OR
"randomizing"[All Fields] OR "randomness"[All Fields] OR "randoms"[All Fields]) AND ("controling"
[All Fields] OR "controllability"[All Fields] OR "controllable"[All Fields] OR "controllably"[All Fields]
OR "controller"[All Fields] OR "controller s"[All Fields] OR "controllers"[All Fields] OR "controlling"
[All Fields] OR "controls"[All Fields] OR "prevention and control"[MeSH Subheading] OR
("prevention"[All Fields] AND "control"[All Fields]) OR "prevention and control"[All Fields] OR
"control"[All Fields] OR "control groups"[MeSH Terms] OR ("control"[All Fields] AND "groups"[All
Fields]) OR "control groups"[All Fields]) AND ("clinical trials as topic"[MeSH Terms] OR ("clinical"
[All Fields] AND "trials"[All Fields] AND "topic"[All Fields]) OR "clinical trials as topic"[All Fields]
OR "trial"[All Fields] OR "trial s"[All Fields] OR "trialed"[All Fields] OR "trialing"[All Fields] OR
"trials"[All Fields]))

(randomised
control trial)

Embase

Cochrane
Library

SCOPUS

Google
Scholar

TABLE 1: Search stratergy

Results

106

321

53

257

1134

Inclusion and Exclusion Criteria
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Inclusion criteria encompassed a randomized controlled trial (RCT) design, the use of polypills in one
comparison arm, a minimum study duration of four weeks, and at least one meta-analysis outcome. RCTs
were included regardless of participants' cardiovascular disease state, whether they were undergoing
primary or secondary prevention. The search was confined to English-language studies. Studies with
multiple arms compared polypills to standard medication. If the standard therapy was unspecified, a placebo
arm was included in the study design. Observational studies were excluded.

Measures of Outcomes and Data Extraction

Major adverse cardiovascular events (MACE) and cardiovascular death were the study's primary outcomes.
The secondary outcomes of interest were changes in systolic blood pressure (SBP) measured in mmHg and
low-density lipoprotein-cholesterol (LDL-C) assessed in mg/dl. Two authors independently retrieved
published data and systematically arranged it in a table. The data extracted from research that met the
predetermined criteria for inclusion was gathered using a standard method. The extracted data included the
authors' names, publication year, sample size, details of the intervention, number of current smokers,
baseline demographics (age, BMI, SBP, and LDL-C values), and clinical outcomes. Disagreements were
resolved through consensus.

Statistical Analysis and Assessment of Bias

The statistical analysis and forest plots were prepared using Review Manager 5.4. Random effects were
employed to aggregate effect values and account for study heterogeneity. The study provides an analysis of
combined risk ratios (RRs) with their respective 95% confidence intervals (CIs) for the raw data,
encompassing CVD mortality and MACE. Furthermore, the study presents weighted mean differences (MD)
with their corresponding 95% confidence intervals (Cls) for continuous variables, such as changes in SBP
and LDL-C. Publication bias was evaluated using a funnel plot, as illustrated in Figure 7, with a p-value
below 0.05, indicating statistical significance. The quality assessment of clinical trials was conducted by two
independent researchers. The Risk of Bias Tool 2 (ROB 2.0) [14] was utilized for this evaluation, as depicted
in Figure 2. This approach is extensively employed in evaluating the quality of clinical trials.
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FIGURE 1: Funnel plot of comparison: 1 CVD; outcome: 1.1 CVD
mortality.
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FIGURE 2: Quality assessment of the included studies.

[15-38]

Results

Study Selection

The procedure for selecting the studies is illustrated in Figure 3. Our preliminary search yielded 1871 studies.

Records from 582 that were duplicated were discovered and deleted. One hundred and eight records were
excluded due to their lack of relevance. The remaining 475 studies were chosen for further eligibility because
of their relevance to the topic. Ultimately, 24 RCTs were chosen for the meta-analysis.
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Figure 1: PRISMA flow diagram.
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FIGURE 3: PRISMA flow diagram.

Baseline Characteristics of Included Studies

Table 2 shows the baseline characteristics of the included studies. The total number of patients in this study
was 33,513, with a mean age of 60.9 years. About 55% of the patient population were males. The mean BMI
of the patients was 27.8 kg/m2.

Mean (SD)
Sample - . Smokers,
Author-Year . Polypill ingredients, mg Sex M/F n Age, BMI, SBP, LDL-C,
years kg/m2 mmHga mg/dL
Juanatey et al. 2020 » . o
[15] 321 Aspirin 100 atorvastatin 40 ramipril 10 176/145 N/A 58+10.2 29.7 138.70412.7 137+33
Mostaza et al. 2022 Aspirin 100 Atorvastatin 20 or 40 Ramipril 2.5, 5.0
439 262/177 59 64.8 30.7 133.8 95.7
[16] or 10
Castellano et al.
2022 [17] 2466 Aspirin 100 Ramipril 2.5, 5, or 10 Atorvastatin 40 1701/765 1265 76.0£6.6 N/A 129.1+17.7 89.2+37.2
Ramandi et al. 2023 Aspirin 81 Hydrochlorothiazide 12.5 Atorvastatin
1596 819/777 182 59+6.7 28.9+45 133.8+21.7 125.4+33.9
[18] 20 Valsartan 40

2023 Virk et al. Cureus 15(10): e47032. DOI 10.7759/cureus.47032 50f 11


https://assets.cureus.com/uploads/figure/file/757815/lightbox_fe8abee054ba11ee8bef33dfd0c6003e-Screenshot-2023-09-16-at-1.00.34-PM.png
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Gnantherian et al.
2023 [19]

700

Merat et al. 2022 [20] 1508

Chul Oh et al. 2018

203
[21]
Hong S J et al. 2019

144
[22]
Lafeber et al. 2014

78
[23]
Lee HY etal. 2017

143
[24]
Munoz et al. 2019

303

[25]

Patel et al. 2015 [26] 623

Roshandel et al.
2019 [27]

6838

Thom et al. 2013 [28] 2004

Yusuf et al. 2021 [29] 5713

Wald et al. 2012 [30] 84

Selak et al. 2014 [31] 513

Malekzadeh et al.

475
2010 [32]
Neutel et al. 2009

123
[33]
Rodgers et al. 2011

378

[34]

Yusuf et al. 2009 [35] 2053

Grimm et al. 2010
[36]

244

Soliman et al. 2011
[37]

216

Yusuf et al. 2016 [38] 6348

56.2 +

Telmisartan 20 Amlodipine 2.5 Chlorthalidone 12.5 297/403 34 26+4.3 153.3£11.6 N/A
11.0

Aspirin 81 Hydrochlorothiazide 12.5 Atorvastatin 60.8

772/736 317 28.1 133 N/A
20 Valsartan 40 +6.6
Telmisartan 80 Rosuvastatin 20 150/53 53 61.2 25.7 151 144
Telmisartan Amlodipine 80/10 + Rosuvastatin 20 33/111 N/A 66.8 26.9 147 154
Aspirin 75, Simvastatin 40, lisinopril 10, HCTZ

66/12 12 67 275 132 85
125
Losartan 100 Amlodipine 5, Rosuvastatin 20 107/36 N/A 59.9 26.8 143 153.5
Amlodipine 2.5, Atorvastatin 10, losartan 25, HCTZ

121/182 145 56 30.8 140 113
125
Aspirin 75 Simvastatin 40 Lisinopril 10 Atenolol 50

392/231 205 63.5 N/A 143 153.5
ORHCTZ 125
Aspirin 81 Atorvastatin 20 HCTZ 12.5 Enalapril

3398/3340 321 59.5 26.5 131 1171
5/valsartan 40
Aspirin 75 Simvastatin 40 Lisinopril 10 Atenolol50

1642/362 275 61.8 27 137.4 91.5
ORHCTZ 125
Aspirin 75 Simvastatin 40 Atenolol 100 HCTZ 25

2688/3025 512 63.9 25.8 144.5 120.7
Ramipril 10
Amlodipine 2.5 Losartan 25 HCTZ 12.5

64/20 8 59 28 143 143
Simvastatin 40
Aspirin 75 Simvastatin 40 Lisinopril 10 Atenolol 50

326/187 77 62 33 144 98.5
ORHCTZ 125
Aspirin 81 Atorvastatin 20 Enalapril 2.5 HCTZ 12.5 317/158 101 59 26.2 127.5 116
Amlodipine 5 Atorvastatin 20 66/57 N/A 53 30.7 146.5 134
Aspirin 75 Simvastatin 20 Lisinopril 10 HCTZ 12.5  305/73 153 61.4 N/A 134 141
Aspirin 100 Simvastatin 20 Ramipril 5 Atenolol 50

1152/901 276 54 26.3 134.4 16
HCTZ 12.5
Amlodipine 5 Atorvastatin 10-20 123/121 74 56 N/A 132.6 129.5
Aspirin 75 Simvastatin 20 Lisinopril 10 HCTZ 12.5  59/157 N/A 59.1 24.3 165.2 N/A
Rosuvastatin 10 Candesartan 16, HCTZ 12.5 3405/2943 1780 65.7 271 138 127.5

TABLE 2: Baseline Characteristics of the included studies.

[15-38]

Effect of intervention
CVD Mortality

Ten RCTs analyzed the effectiveness of the polypill versus control for the prevention of CVD. The results
revealed that the polypill was significantly associated with a decreased risk of CVD mortality when compared
to standard care (RR = 0.73; 95% CI: 0.59-0.91, p < 0.00001; 12 = 27%) (Figure 4).
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Polypill Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M_-H, Random, 95% CI
Castellano et al, 2022 48 1237 7 1229 19.8% 067 [0.47,0.96) —i
Collaborative Group, 2011 1 190 1 190  0.6% 1.00(0.06, 15.87] ————
Grimm et al, 2010 1 124 1 124 0.6% 1.00[0.06, 15.81)
Munoz etal, 2019 0 148 1 155  0.4% 0.35[0.01, 8.50]
POLYIRAN, 2019 53 342 99 3417 21.6% 0.53[0.38,0.74) -
Ramandi et al, 2023 3 307 12 330 27% 0.27 [0.08,0.94] S
Selaketal, 2014 1 256 0 257 0.4% 3.01[0.12,73.58]
UMPIRE, 2013 14 1002 8 1002 54% 1.75[0.74,4.15] T
Yusuf et al (HOPE-3), 2016 75 3180 91 3168 23.6% 0.82[0.61,1.11] -
Yusuf et al (TIPS-3), 2021 84 2861 101 2852 24.8% 0.83[0.62,1.10] -
Total (95% CI) 12726 12724 100.0% 0.73[0.59,0.91] +
Total events 280 385
Heterogeneity: Tau®= 0.03; Chi*=12.40, df=9 (P= 0.19); F= 27% 1001 051 150 1001
Testfor overall effect: Z= 2,86 (P = 0.004) Favours [Polypill] Favours [Control]

FIGURE 4: Forest plot comparing polypill versus control for the
outcome of CVD mortality.

[17-18,24-25,27,29,31,34,36-37]

MACE

Twelve studies evaluated the efficacy of the polypill versus the control on MACE. The findings demonstrated
a significant reduction in the risk of MACE in the group of patients taking the polypill when compared to
standard care (RR = 0.75; 95% CI: 0.68-0.84; p = 0.004; 12 = 11%) (Figure 5).

Polypill Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M.H, Random, 95% CI M_-H, Random, 95% CI
Castellano et al, 2022 18 1237 156 1229 16.9% 0.75 (0,60, 0.94) -
Collaborative Group, 2011 0 189 1189 01% 0.33(0.01,813)
Malekzadeh et al, 2010 0 241 1 234 01% 0.32[0.01,7.91]
Merat et al, 2022 138 1249 137 1017 17.4% 0.82[0.66,1.02] -
Munoz etal, 2019 0 148 1 155  0.1% 0.35[0.01, 8.50]
Patel etal, 2015 26 31 22 312 35% 1.18[0.69, 2.05] emy Lo
POLYIRAN, 2019 202 342 301 3417 251% 0.67 [0.56,0.80] i
Ramandi et al, 2023 37 475 49 480  6.1% 0.78[052,1.17] b o
Selaketal, 2014 16 256 18 257  25% 0.89[0.47,1.71) ——
UMPIRE, 2012 38 1002 30 1002 47% 1.2710.79,2.03] T
Yusuf et al (HOPE-3), 2016 72 3180 114 3168 1M1.1% 0.63[0.47,0.84] o
Yusuf etal (TIPS-3), 2021 84 2861 119 2852 12.3% 0.70(0.53,0.93) ek
Total (95% ClI) 14570 14322 100.0% 0.75 [0.68, 0.84] []
Total events 731 949
Heterogeneity: Tau®= 0.00; Chi*= 12.38, di= 11 (P = 0.34); F= 11% =0 o 011 110 1001
Testfor overall effect: Z= 5.27 (P < 0,00001) 5 Favoﬁrs [Polypill] Favours [Control]

FIGURE 5: Forest plot comparing polypill versus control for the
outcome of MACE.

[17-18,20,25-29,31-32,34,38]

Change in SBP

The findings of 20 studies were pooled to assess the change in SBP in the two groups, namely polypill and
control. It was revealed that there was a significant reduction in SBP, favoring the polypill group over
standard care (MD = -6.59; 95% CI: -9.82--3.37; p < 0.0001; 12 = 98%) (Figure 6).
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Mean Difference Mean Difference
Study or Subgroup Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI
Chui oh et al (TELSTA-YU), 2018 -144 039 55% -14.40[-15.16,-13.64] .
Collaborative Group, 2011 -89 1.4 5.3% -9.90[-12.64,-7.16] ol
Gnanenthiran et al, 2023 81 239 4.9% 8.10[3.42,12.78) ——
Grimm et al, 2010 -33 137 5.3% -33.00[-35.69,-30.31] -
Hong 8J etal, 2013 -2462 138 1.1% -24.62[-51.67,243]
Juanatey JR etal, 2020 -0.8 198 51% -0.80 [-4.68,3.08] =
Lafeber et al (TEMPUS), 2014 -0.3 188 52% -0.30 [-3.59, 2.99] b
Lee HY etal, 2017 -1272 232 50% -1272[17.27,-817) =
Malekzadeh et al, 2010 -2.4 159 5.2% -2.40[-5.52,0.72] =l
Mostaza et al, 2022 143 1147 54% 1.43[-0.82,3.68] g
Munozet al, 2019 -7 255 49%  -7.00[-12.00,-2.00] =
Neutel et al (CUSP), 2009 .78 245 48% -7.90[-12.70,-3.10] -
Patel etal, 2015 15 127 53% -1.50[-3.99, 0.99] 1
Polycap (TIPS), 2009 -7.4 0866 5.5% -7.40[-8.69,-6.11] -
POLYIRAN, 2019 -1.4 059  55% -1.40-2.56,-0.24] 1
Selaketal, 2014 -22 173 52% -2.20(-5.59,1.19) -
Soliman et al (WHO), 2011 1.8 355 4.4% -1.90 [-8.86, 5.06) =
UMPIRE, 2013 -26 071 55% -2.60(-3.99,-1.21] °
Wald et al, 2020 -17.8 112 54% -17.90(-20.10,-15.70] bl
Yusuf et al (TIPS-3), 2021 58 036 55%  -5.80[6.51,-508) .
Total (95% CI) 100.0% -6.59[-9.82, -3.37) 4+
Heterogeneity: Tau®= 49,10; Chi*= 1107.73, df= 18 (P < 0.00001); = 98% f
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FIGURE 6: Forest plot comparing polypill versus control for the
outcome of the change in SBP.

[15-16,19,21-37]

Change in LDL-C

To evaluate the change in LDL-C, findings from 18 studies were pooled together. The results showed that
there was a significant reduction in LDL-C, favoring the polypill group over standard care (MD = -25.71; 95%
CI: -32.64--18.78; p < 0.00001; 12 = 98%) (Figure 7).

Mean Difference Mean Difference
Study or Subgroup Mean Difference SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Chui oh et al (TELSTA-YU), 2018 -68.4 556 5.1% -69.40 [-80.30,-58.50] o
Collaborative Group, 2011 -31 386 54% -31.00[-38.57,-23.43] oy
Grimm et al, 2010 -51.2 29  56% -51.20[-56.88,-45.52) =
Hong SJ etal, 2018 -57.72 245 5.6% -57.72[-62.52,-52.92] -
Juanatey JR etal, 2020 -7.2 47  53% -7.20[-16.41,2.01] e
Lafeber et al (TEMPUS), 2014 -3.86 2 57% -3.86 [-7.78, 0.06] E
Lee HY etal, 2017 -41.7 4.8 5.2% -41.70[-51.11,-32.29) e
Malekzadeh et al, 2010 -17.2 239 5.7% -17.20[-21.88,-12.52] el
Mostaza et al, 2022 -8.48 2188  57% -8.48[12.77,-4.19] =
Munoz etal, 2019 -1 357 5.5% -11.00(-18.00,-4.00 = |
Neutel et al (CUSP), 2009 -455 357 5.5% -4550[-52.50,-38.50] _—
Patel etal, 2015 0 234 57% 0.00(-4.59, 4.59) I
Polycap (TIPS), 2009 -27 153 5.7% -27.00[-30.00,-24.00] =
POLYIRAN, 2019 -18.5 09 5.8% -19.50[-21.26,-17.74] ol
Selaketal, 2014 -193 238 57% -1.93-6.59,2.73] by
UMPIRE, 2013 =42 1.22 5.8% -4.20 [6.59,-1.81] 9
Wald et al, 2020 -5414 396 54% -54.14[-61.90,-46.38] o
Yusufet al (TIPS-3), 2021 -19 086 5.8% -19.00[-20.69,-17.31] L
Total (95% CI) 100.0% -25.71[-32.64,-18.78] *
Heterogeneity: Tau®= 215.66; Chi*= 1004.97, df= 17 (P = 0.00001); F= 98% -1%0 _5%0 5'rn 150
Testfor overall effect: Z= 7.27 (P < 0.00001) Favours [Polypill] Favours [Control]

FIGURE 7: Forest plot comparing polypill versus control for the
outcome of change in LDL-C.

[15-16,21-36]

Discussion

In this meta-analysis aimed at determining the impact of the polypill on cardiovascular disease (CVD)
outcomes compared to standard care in patients with or without a history of CVD, we observed that the
polypill improved the outcomes of CVD mortality and major adverse cardiovascular events (MACE).
Additionally, the polypill was associated with a significant reduction in systolic blood pressure (SBP)
(mmHg) and low-density lipoprotein cholesterol (LDL-C) (mg/dl), making it an effective medication for
lowering blood pressure and controlling lipid levels in the body.

Several previous meta-analyses have explored the effect of the polypill on CVD outcomes. For example,
Abushouk et al. [39] demonstrated a significant decrease in MACE risk in studies targeting primary
prevention exclusively. However, this study did not reveal an overall effect of the polypill on the reduction of
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MACE risk (RR=0.84; 95% CI=0.68-1.04) and CVD mortality (RR=0.90; 95% CI=0.79-1.01). Similarly, a study
by Hennawi et al. [40] showed that polypill therapy was associated with a statistically significant reduction
in SBP (OR: -0.33, 95% CI [-0.64, -0.03]; P-value= 0.03) and total cholesterol level (OR: -1.25, 95% CI [-1.82,
-0.68]; P=0.0001). However, it did not find statistically significant benefits in terms of all-cause mortality,
MACE, and LDL-C levels. In contrast, our meta-analysis demonstrated improvements in all these outcomes.

Another meta-analysis by Mohamed et al. [12] reported results consistent with the findings of our meta-
analysis. This study showed that the polypill was associated with decreased SBP (Mean Difference [MD] -
6.39; [95% CI -9.21,-3.56]; p<0.001), LDL-C (MD -27.92, [95% CI -35.39, -20.44]; p<0.001), CVD mortality
(RR=0.78; 95% CI=0.61-0.99); P=0.04), and MACE (RR= 0.76; 95% CI= 0.64-0.91); P = 0.002]. However, this
meta-analysis included only 18 RCTs, whereas our study encompassed 24 articles, thus enhancing the
robustness of these findings.

Metabolic factors, such as hypertension and hyperlipidemia, have been found to have a substantial impact
on the risk of cardiovascular disease (CVD) [41,42]. Blood pressure and cholesterol levels, with blood
pressure playing a prominent role as the principal mediator, influence the risk of CVD [43]. Additionally, a
strong and persistent association exists between cardiovascular risk factors (hypertension and dyslipidemia)
and CVD mortality [44]. The need for combination therapy with multiple medications arises from the
clustering of various risk factors. However, implementing complex treatment plans may lead to suboptimal
compliance and subsequently result in negative outcomes [45].

The use of the polypill in clinical practice and research for the prevention and treatment of cardiovascular
outcomes has significant implications. From a clinical perspective, the polypill offers a streamlined method
of controlling cardiovascular risk by simplifying prescription schedules for patients with multiple risk
factors. This approach enhances medication compliance, which is crucial for achieving the most effective
cardiovascular outcomes. Furthermore, it provides a compelling option for both primary and secondary
prevention measures due to its potential to lower LDL-C, reduce blood pressure, decrease the risk of MACE
and CVD mortality, and lower SBP.

The polypill offers researchers a viable means to examine the comprehensive management of cardiovascular
health. Its success in improving various cardiovascular markers raises the possibility that it may serve as a
valuable tool for planning clinical trials that investigate cutting-edge approaches to CVD prevention and
therapy. Additionally, future studies on the long-term effectiveness and safety of polypill therapy will help
us understand its role in cardiovascular care. Moreover, with the potential to enhance patient adherence and
reduce the burden of cardiovascular disease, the use of the polypill represents a significant advancement in
cardiovascular medicine. It offers clinicians and researchers a comprehensive and straightforward approach
to managing and studying cardiovascular outcomes.

Limitations

Our research is subject to certain inherent limitations. Our secondary outcomes exhibited significant
heterogeneity, as evidenced by the various methodologies employed and the range of reported outcomes.
The length of the follow-up period varied significantly, ranging from 6 weeks to 65 months, and several
studies had divergent standards of care and behaviors. Furthermore, our analysis relied on summary-level
data instead of individual-level data, necessitating a cautious approach to interpreting the findings.

Conclusions

This meta-analysis revealed that polypills were associated with significantly lower levels of SBP and LDL-C
compared to standard treatment. Additionally, it showed a noticeable reduction in major adverse
cardiovascular events (MACE) and cardiovascular disease (CVD) mortality. These effects were observed
consistently in both patients with and without pre-existing CVD. In terms of clinical outcomes, polypills
demonstrated comparability to the standard of care, with improved adherence and no significant safety
concerns. Further research is necessary, especially focusing on populations with limited treatment
adherence.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Faraz Saleem, Ghazala S. Virk, Ashutosh Sharma, Momin R. Khan, Krushi Shah, Jaina
Mengar, Sandipkumar S. Chaudhari, Saima Batool

Acquisition, analysis, or interpretation of data: Faraz Saleem, Ghazala S. Virk, Ashutosh Sharma,
Momin R. Khan, Krushi Shah, Jaina Mengar, Sandipkumar S. Chaudhari, Saima Batool

2023 Virk et al. Cureus 15(10): e47032. DOI 10.7759/cureus.47032 9 of 11


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Drafting of the manuscript: Faraz Saleem, Ghazala S. Virk, Ashutosh Sharma, Momin R. Khan, Krushi
Shah, Jaina Mengar, Sandipkumar S. Chaudhari, Saima Batool

Critical review of the manuscript for important intellectual content: Faraz Saleem, Ghazala S. Virk,
Ashutosh Sharma, Momin R. Khan, Krushi Shah, Jaina Mengar, Sandipkumar S. Chaudhari, Saima Batool

Supervision: Faraz Saleem, Ghazala S. Virk, Krushi Shah, Sandipkumar S. Chaudhari, Saima Batool

Disclosures

Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References

1. Global burden of 87 risk factors in 204 countries and territories, 1990-2019: a systematic analysis for the
Global Burden of Disease Study 2019. Lancet. 2020, 396:1223-49. 10.1016/50140-6736(20)30752-2
2. Roth GA, Mensah GA, Johnson CO, et al.: Global burden of cardiovascular diseases and risk factors, 1990-
2019: update from the GBD 2019 study. ] Am Coll Cardiol. 2020, 76:2982-3021. 10.1016/j.jacc.2020.11.010
3. Paulose-Ram R, Graber JE, Woodwell D, Ahluwalia N: The national health and nutrition examination survey
(NHANES), 2021-2022: adapting data collection in a COVID-19 environment. Am J Public Health. 2021,
111:2149-56. 10.2105/AJPH.2021.306517
4. Tsao CW, Aday AW, Almarzooq ZI, et al.: Heart disease and stroke statistics-2023 update: a report from the
American Heart Association. Circulation. 2023, 147:e93-e621. 10.1161/CIR.0000000000001123
5. Roth GA, Nguyen G, Forouzanfar MH, Mokdad AH, Naghavi M, Murray CJ: Estimates of global and regional
premature cardiovascular mortality in 2025. Circulation. 2015, 132:1270-82.
10.1161/CIRCULATIONAHA.115.016021
6. Patel SA, Winkel M, Ali MK, Narayan KM, Mehta NK: Cardiovascular mortality associated with 5 leading risk
factors: national and state preventable fractions estimated from survey data. Ann Intern Med. 2015,
163:245-53. 10.7326/M14-1753
7. Khatib R, McKee M, Shannon H, et al.: Availability and affordability of cardiovascular disease medicines and
their effect on use in high-income, middle-income, and low-income countries: an analysis of the PURE
study data. Lancet. 2016, 387:61-69. 10.1016/50140-6736(15)00469-9
8. Katsiki N, Athyros VG, Karagiannis A: Single-pill combinations: a therapeutic option or necessity for
vascular risk treatment?. ] Drug Assess. 2013, 2:67-71. 10.3109/21556660.2013.801605
9. Tamargo J, Castellano JM, Fuster V: The Fuster-CNIC-Ferrer cardiovascular polypill: a polypill for secondary
cardiovascular prevention. Int J Cardiol. 2015201, 1:15-22. 10.1016/S0167-5273(15)31028-7
10. Wald NJ, Law MR: A strategy to reduce cardiovascular disease by more than 80% . BMJ. 2003, 326:1419.
10.1136/bmj.326.7404.1419
11.  Chow CK, Meng Q: Polypills for primary prevention of cardiovascular disease . Nat Rev Cardiol. 2019, 16:602-
11.10.1038/s41569-019-0209-y
12.  Mohamed MG, Osman M, Kheiri B, Saleem M, Lacasse A, Alkhouli M: Polypill for cardiovascular disease
prevention: Systematic review and meta-analysis of randomized controlled trials. Int ] Cardiol. 2022,
360:91-8. 10.1016/j.ijcard.2022.04.085
13.  Page MJ, McKenzie JE, Bossuyt PM, et al.: The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. BMJ. 2021, 372:n71. 10.1136/bmj.n71
14. Sterne JA, Savovic ], Page M], et al.: RoB 2: a revised tool for assessing risk of bias in randomised trials . BMJ.
2019, 366:14898. 10.1136/bm;j.14898
15.  Gonzélez-Juanatey JR, Tamargo |, Torres F, Weisser B, Oudovenko N: Pharmacodynamic study of the
cardiovascular polypill. Is there any interaction among the monocomponents?. Rev Esp Cardiol (Engl Ed).
2021, 74:51-8. 10.1016/j.rec.2019.11.008
16. Mostaza JM, Sudrez-Fernandez C, Cosin-Sales ], et al.: Safety and efficacy of a cardiovascular polypill in
people at high and very high risk without a previous cardiovascular event: the international VULCANO
randomised clinical trial. BMC Cardiovasc Disord. 2022, 22:560. 10.1186/512872-022-03013-w
17.  Castellano JM, Pocock SJ, Bhatt DL, et al.: Polypill strategy in secondary cardiovascular prevention . N Engl |
Med. 2022, 387:967-77. 10.1056/NE]Mo0a2208275
18. Ramandi A, George ], Merat S, et al.: Polypill protects MAFLD patients from cardiovascular events and
mortality: a prospective trial. Hepatol Int. 2023, 17:882-8. 10.1007/s12072-023-10542-9
19. Gnanenthiran SR, Webster R, Silva A, et al.: Reduced efficacy of blood pressure lowering drugs in the
presence of diabetes mellitus-results from the TRIUMPH randomised controlled trial. Hypertens Res. 2023,
46:128-35. 10.1038/s41440-022-01051-7
20. Merat S, Jafari E, Radmard AR, et al.: Polypill for prevention of cardiovascular diseases with focus on non-
alcoholic steatohepatitis: the Polylran-Liver trial. Eur Heart J. 2022, 43:2023-33. 10.1093/eurheartj/ehab919
21.  OhGC, Han JK, Han KH, et al.: Efficacy and safety of fixed-dose combination therapy with Telmisartan and
Rosuvastatin in Korean patients with hypertension and dyslipidemia: TELSTA-YU (TELmisartan-
rosuvaSTAtin from YUhan), a multicenter, randomized, 4-arm, double-blind, placebo-controlled, phase III
study. Clin Ther. 2018, 40:676-691.el. 10.1016/j.clinthera.2018.03.010
22. Hong SJ, Jeong HS, Cho JM, et al.: Efficacy and safety of triple therapy with telmisartan, amlodipine, and
rosuvastatin in patients with dyslipidemia and hypertension: The Jeil telmisartan, amlodipine, and

2023 Virk et al. Cureus 15(10): e47032. DOI 10.7759/cureus.47032 10 of 11


https://dx.doi.org/10.1016/S0140-6736(20)30752-2
https://dx.doi.org/10.1016/S0140-6736(20)30752-2
https://dx.doi.org/10.1016/j.jacc.2020.11.010
https://dx.doi.org/10.1016/j.jacc.2020.11.010
https://dx.doi.org/10.2105/AJPH.2021.306517
https://dx.doi.org/10.2105/AJPH.2021.306517
https://dx.doi.org/10.1161/CIR.0000000000001123
https://dx.doi.org/10.1161/CIR.0000000000001123
https://dx.doi.org/10.1161/CIRCULATIONAHA.115.016021
https://dx.doi.org/10.1161/CIRCULATIONAHA.115.016021
https://dx.doi.org/10.7326/M14-1753
https://dx.doi.org/10.7326/M14-1753
https://dx.doi.org/10.1016/S0140-6736(15)00469-9
https://dx.doi.org/10.1016/S0140-6736(15)00469-9
https://dx.doi.org/10.3109/21556660.2013.801605
https://dx.doi.org/10.3109/21556660.2013.801605
https://dx.doi.org/10.1016/S0167-5273(15)31028-7
https://dx.doi.org/10.1016/S0167-5273(15)31028-7
https://dx.doi.org/10.1136/bmj.326.7404.1419
https://dx.doi.org/10.1136/bmj.326.7404.1419
https://dx.doi.org/10.1038/s41569-019-0209-y
https://dx.doi.org/10.1038/s41569-019-0209-y
https://dx.doi.org/10.1016/j.ijcard.2022.04.085
https://dx.doi.org/10.1016/j.ijcard.2022.04.085
https://dx.doi.org/10.1136/bmj.n71
https://dx.doi.org/10.1136/bmj.n71
https://dx.doi.org/10.1136/bmj.l4898
https://dx.doi.org/10.1136/bmj.l4898
https://dx.doi.org/10.1016/j.rec.2019.11.008
https://dx.doi.org/10.1016/j.rec.2019.11.008
https://dx.doi.org/10.1186/s12872-022-03013-w
https://dx.doi.org/10.1186/s12872-022-03013-w
https://dx.doi.org/10.1056/NEJMoa2208275
https://dx.doi.org/10.1056/NEJMoa2208275
https://dx.doi.org/10.1007/s12072-023-10542-9
https://dx.doi.org/10.1007/s12072-023-10542-9
https://dx.doi.org/10.1038/s41440-022-01051-7
https://dx.doi.org/10.1038/s41440-022-01051-7
https://dx.doi.org/10.1093/eurheartj/ehab919
https://dx.doi.org/10.1093/eurheartj/ehab919
https://dx.doi.org/10.1016/j.clinthera.2018.03.010
https://dx.doi.org/10.1016/j.clinthera.2018.03.010
https://dx.doi.org/10.1016/j.clinthera.2018.12.008

Cureus

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

rosuvastatin randomized clinical trial. Clin Ther. 2019, 41:233-248.e9. 10.1016/j.clinthera.2018.12.008
Lafeber M, Grobbee DE, Schrover IM, et al.: Comparison of a morning polypill, evening polypill and
individual pills on LDL-cholesterol, ambulatory blood pressure and adherence in high-risk patients; a
randomized crossover trial. Int ] Cardiol. 2015, 181:193-9. 10.1016/j.ijcard.2014.11.176

Lee HY, Kim SY, Choi K], et al.: A randomized, multicenter, double-blind, placebo-controlled study to
evaluate the efficacy and the tolerability of a triple combination of amlodipine/losartan/rosuvastatin in
patients with comorbid essential hypertension and hyperlipidemia. Clin Ther. 2017, 39:2366-79.
10.1016/j.clinthera.2017.10.013

Munoz D, Uzoije P, Reynolds C, et al.: Polypill for cardiovascular disease prevention in an underserved
population. N Engl ] Med. 2019, 381:1114-23. 10.1056/NEJMoal815359

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. Eur ] Prev Cardiol. 2015,
22:920-30. 10.1177/2047487314530382

Roshandel G, Khoshnia M, Poustchi H, et al.: Effectiveness of polypill for primary and secondary prevention
of cardiovascular diseases (PolyIran): a pragmatic, cluster-randomised trial. Lancet. 2019, 394:672-683.
10.1016/S0140-6736(19)31791-X

Thom S, Poulter N, Field ], 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. 2013, 310:918-29.
10.1001/jama.2013.277064

Yusuf S, Joseph P, Dans A, et al.: Polypill with or without aspirin in persons without cardiovascular disease .
N Engl ] Med. 2021, 384:216-28. 10.1056/NE]Mo0a2028220

Wald DS, Morris JK, Wald NJ: Randomized polypill crossover trial in people aged 50 and over . PLoS One.
2012, 7:e41297. 10.1371/journal.pone.0041297

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.
BM]J. 2014, 348:g3318. 10.1136/bmj.g3318

Malekzadeh F, Marshall T, Pourshams A, et al.: A pilot double-blind randomised placebo-controlled trial of
the effects of fixed-dose combination therapy (‘polypill’) on cardiovascular risk factors. Int J Clin Pract. 2010,
64:1220-7. 10.1111/j.1742-1241.2010.02412.x

Neutel JM, Bestermann WH, Dyess EM, Graff A, Kursun A, Sutradhar S, Yunis C: The use of a single-pill
calcium channel blocker/statin combination in the management of hypertension and dyslipidemia: a
randomized, placebo-controlled, multicenter study. J Clin Hypertens (Greenwich). 2009, 11:22-30.
10.1111/4.1751-7176.2008.00058.x

Rodgers A, Patel A, Berwanger O, et al.: An international randomised placebo-controlled trial of a four-
component combination pill ("polypill") in people with raised cardiovascular risk. PLoS One. 2011,
6:19857. 10.1371/journal.pone.0019857

Indian Polycap Study (TIPS), Yusuf S, Pais P, et al.: Effects of a polypill (Polycap) on risk factors in middle-
aged individuals without cardiovascular disease (TIPS): a phase II, double-blind, randomised trial. Lancet.
2009, 373:1341-1351. 10.1016/S0140-6736(09)60611-5

Grimm R, Malik M, Yunis C, Sutradhar S, Kursun A: Simultaneous treatment to attain blood pressure and
lipid goals and reduced CV risk burden using amlodipine/atorvastatin single-pill therapy in treated
hypertensive participants in a randomized controlled trial. Vasc Health Risk Manag. 2010, 6:261-71.
10.2147/vhrm.s7710

Soliman EZ, Mendis S, Dissanayake WP, Somasundaram NP, Gunaratne PS, Jayasingne IK, Furberg CD: A
polypill for primary prevention of cardiovascular disease: a feasibility study of the World Health
Organization. Trials. 2011, 12:3. 10.1186/1745-6215-12-3

Yusuf S, Lonn E, Pais P, et al.: Blood-pressure and cholesterol lowering in persons without cardiovascular
disease. N Engl ] Med. 2016, 374:2032-43. 10.1056/NE]Moal600177

Abushouk Al, Sayed A, Munir M, et al.: Fixed-dose combination (polypill) for cardiovascular disease
prevention: a meta-analysis. Am ] Prev Med. 2022, 63:440-9. 10.1016/j.amepre.2022.03.027

Hennawi HA, Ashraf MT, Zohaib M, et al.: Polypill therapy in cardiovascular disease: a meta-analysis of
randomized controlled trials. Curr Probl Cardiol. 2023, 48:101735. 10.1016/j.cpcardiol.2023.101735

Cercato C, Fonseca FA: Cardiovascular risk and obesity. Diabetol Metab Syndr. 2019, 11:74. 10.1186/s13098-
019-0468-0

Csige I, Ujvarosy D, Szab6 Z, Lérincz I, Paragh G, Harangi M, Somodi S: The impact of obesity on the
cardiovascular system. ] Diabetes Res. 2018, 2018:3407306. 10.1155/2018/3407306

Lu Y, Hajifathalian K, Ezzati M, Woodward M, Rimm EB, Danaei G: Metabolic mediators of the effects of
body-mass index, overweight, and obesity on coronary heart disease and stroke: a pooled analysis of 97
prospective cohorts with 1-8 million participants. Lancet. 2014, 383:970-83. 10.1016/S0140-6736(13)61836-
X

Stamler ], Wentworth D, Neaton JD: Is relationship between serum cholesterol and risk of premature death
from coronary heart disease continuous and graded? Findings in 356,222 primary screenees of the Multiple
Risk Factor Intervention Trial (MRFIT). JAMA. 1986, 256:2823-8.

Chowdhury R, Khan H, Heydon E, et al.: Adherence to cardiovascular therapy: a meta-analysis of prevalence
and clinical consequences. Eur Heart J. 2013, 34:2940-8. 10.1093/eurheartj/eht295

2023 Virk et al. Cureus 15(10): e47032. DOI 10.7759/cureus.47032

11 0of 11


https://dx.doi.org/10.1016/j.clinthera.2018.12.008
https://dx.doi.org/10.1016/j.ijcard.2014.11.176
https://dx.doi.org/10.1016/j.ijcard.2014.11.176
https://dx.doi.org/10.1016/j.clinthera.2017.10.013
https://dx.doi.org/10.1016/j.clinthera.2017.10.013
https://dx.doi.org/10.1056/NEJMoa1815359
https://dx.doi.org/10.1056/NEJMoa1815359
https://dx.doi.org/10.1177/2047487314530382
https://dx.doi.org/10.1177/2047487314530382
https://dx.doi.org/10.1016/S0140-6736(19)31791-X
https://dx.doi.org/10.1016/S0140-6736(19)31791-X
https://dx.doi.org/10.1001/jama.2013.277064
https://dx.doi.org/10.1001/jama.2013.277064
https://dx.doi.org/10.1056/NEJMoa2028220
https://dx.doi.org/10.1056/NEJMoa2028220
https://dx.doi.org/10.1371/journal.pone.0041297
https://dx.doi.org/10.1371/journal.pone.0041297
https://dx.doi.org/10.1136/bmj.g3318
https://dx.doi.org/10.1136/bmj.g3318
https://dx.doi.org/10.1111/j.1742-1241.2010.02412.x
https://dx.doi.org/10.1111/j.1742-1241.2010.02412.x
https://dx.doi.org/10.1111/j.1751-7176.2008.00058.x
https://dx.doi.org/10.1111/j.1751-7176.2008.00058.x
https://dx.doi.org/10.1371/journal.pone.0019857
https://dx.doi.org/10.1371/journal.pone.0019857
https://dx.doi.org/10.1016/S0140-6736(09)60611-5
https://dx.doi.org/10.1016/S0140-6736(09)60611-5
https://dx.doi.org/10.2147/vhrm.s7710
https://dx.doi.org/10.2147/vhrm.s7710
https://dx.doi.org/10.1186/1745-6215-12-3
https://dx.doi.org/10.1186/1745-6215-12-3
https://dx.doi.org/10.1056/NEJMoa1600177
https://dx.doi.org/10.1056/NEJMoa1600177
https://dx.doi.org/10.1016/j.amepre.2022.03.027
https://dx.doi.org/10.1016/j.amepre.2022.03.027
https://dx.doi.org/10.1016/j.cpcardiol.2023.101735
https://dx.doi.org/10.1016/j.cpcardiol.2023.101735
https://dx.doi.org/10.1186/s13098-019-0468-0
https://dx.doi.org/10.1186/s13098-019-0468-0
https://dx.doi.org/10.1155/2018/3407306
https://dx.doi.org/10.1155/2018/3407306
https://dx.doi.org/10.1016/S0140-6736(13)61836-X
https://dx.doi.org/10.1016/S0140-6736(13)61836-X
https://pubmed.ncbi.nlm.nih.gov/3773199/
https://dx.doi.org/10.1093/eurheartj/eht295
https://dx.doi.org/10.1093/eurheartj/eht295

	The Effectiveness of Polypill for the Prevention of Cardiovascular Disease: A Meta-Analysis of Randomized Controlled Trials
	Abstract
	Introduction And Background
	Review
	Methods
	TABLE 1: Search stratergy
	FIGURE 1: Funnel plot of comparison: 1 CVD; outcome: 1.1 CVD mortality.
	FIGURE 2: Quality assessment of the included studies.

	Results
	FIGURE 3: PRISMA flow diagram.
	TABLE 2: Baseline Characteristics of the included studies.

	Effect of intervention
	FIGURE 4: Forest plot comparing polypill versus control for the outcome of CVD mortality.
	FIGURE 5: Forest plot comparing polypill versus control for the outcome of MACE.
	FIGURE 6: Forest plot comparing polypill versus control for the outcome of the change in SBP.
	FIGURE 7: Forest plot comparing polypill versus control for the outcome of change in LDL-C.

	Discussion
	Limitations

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


