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1. Introduction

As in all clinical fields, clinical trials are essential in cardiology in order to provide the
information needed to answer questions that arise in clinical practice. However,
inappropriate design and conduct of clinical trials will result in distorted information that
will affect medical decision-making and, in extreme cases, may lead to patients not
receiving the most appropriate treatment.

In this chapter | provide a general background to the thesis and present the main context
of the chosen topic. This includes an overview of cardiovascular disease epidemiology,
an introduction to evidence-based research in cardiovascular medicine and a brief

overview of the problem of design, conduct and reporting of clinical trials.

1.1 Cardiovascular disease epidemiology and risk factors

Cardiovascular disease (CVD) is the leading cause of death globally, taking an estimated
17.9 million lives each year. CVD is covering a range of disorders such as coronary heart
disease (angina, myocardial infarction (M), and heart failure), rheumatic heart disease,
peripheral arterial disease, and other conditions. More than four out of five CVVD deaths
are due to heart attacks and strokes, and one third of these deaths occur prematurely in
people under 70 years of age [1].

CVD is complex, though there is variety of traditional and non-traditional risk factors.
Traditional factors include obesity, hyperlipidemia, arterial hypertension, diabetes
mellitus (DM), physical inactivity, depression, family history, older age, and male sex,
while emerging non-traditional factors include oxidative stress, endothelial dysfunction,
insulin resistance, anemia, proteinuria, and arterial stiffening [2].

Cardiovascular disease prevention and management

There are three types of prevention mechanisms to prevent and reduce the impacts of a
disease. Primary prevention refers to the steps taken by an individual to prevent the onset
of the disease. This is achieved by maintaining a healthy lifestyle choice such as diet and
exercise. Secondary prevention focuses on reducing the impact of the disease by early
diagnosis prior to any critical and permanent damage. This facilitates avoiding life
threatening situations and long- term impairments from a disease. Tertiary prevention is
used once long-term effects set in, by helping the patients to manage pain, increase life

expectancy, and increase the quality of life [3].
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Cardiovascular disease management includes pharmacotherapies, electrophysiological
treatment such as cardiac ablation, cardiac resynchronization therapy, and left atrial
appendage closure, implantable cardioverter defibrillator and pacemaker implantation,
surgical options such as coronary angioplasty, coronary artery bypass grafting and valve

disease surgery.

1.2 Randomized clinical trials in cardiovascular medicine

Evidence-based medicine (EBM) in cardiology refers to the application of the best
available research to clinical care, which requires the integration of scientific evidence
with clinical expertise and patient values. The best available research highlights the
accuracy and precision of diagnostic tests, predicts the importance of prognostic markers,
and enables the efficacy and safety of therapeutic, rehabilitative, or preventive healthcare
strategies. The main goal of EBM is to provide the best available treatment to the patient
and integrating scientific evidence with patient’s preferences, concerns, and expectations
[4]. As cardiovascular medicine has moved toward evidence-based decision making, the
number of randomized clinical trials (RCTs) has increased. RCT is regarded as the gold
standard trial for evaluating the effectiveness of interventions (Figurel.) and the
cornerstone for therapeutic decision making strategies [5].

The European Society of Cardiology (ESC), American Heart Association (AHA), World
Heart Federation (WHF), and American College of Cardiology (ACC) are committed to
ensuring that high quality trials continue to provide the best clinical practice guideline
that improves the clinical care of all patients across different race and gender identities,
socioeconomic strata, and geographies [6].

RCTs are widely recognized as the most optimal methodology for causal inference, where
humans are prospectively included and randomly allocated to groups to evaluate the
efficacy and safety of an intervention [7]. In the last three decades, the cardiovascular
RCT has emerged as the principal method by which new therapies are evaluated [8].
RCTs have been widely used to provide reliable knowledge on the best treatment
strategies, such as therapies which are able to improve patient’s symptoms, correct
disease markers, and improve clinical outcomes [9,10].Evidence generated from RCTs
has greatly influenced the diagnosis and treatment of many heart diseases

including arterial hypertension, arrhythmias, acute myocardial infarction, heart failure,
and coronary revascularization [11-13]. As RCTs constitute the foundational background

of modern medical practice, the increasing prevalence of cardiovascular disease around
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the world requires high quality of clinical research and translation of its findings into new
therapeutic and diagnostic strategies [14]. Unfortunately, although there was a significant
increase in the quantity of scientific literature concerning cardiovascular disease
published in recent years, it was indicated that this has not resulted in guideline
recommendations with more certainty and supporting evidence. The American College
of Cardiology and the American Heart Association (ACC/AHA) clinical practice
guidelines are still based on a lower quality of evidence and expert opinions, indicating
the lack of high-quality studies with relevant data [15]. Also the RoB has not been
assessed in these studies. Several tools exist that support researchers to plan and conduct
high-quality research and make trial results completely and transparently available.
Guidelines for clinical trial protocols (e.g., SPIRIT) facilitate trial planning in all
important details. Reporting guidelines (e.g., CONSORT for RCTs) have the aim of
decreasing the risk of non-reporting bias, i.e., facilitating that clinical trial methods are
described as they were conducted, and trial results are fully published [16]. Mandatory
RCT registration by the International Committee of Medical Journal Editors (ICMJE) has
been put forward [17], with detailed registration before commencing the RCTs enabling
more transparent and complete reporting and the European Medicines Agency and WHO
also support clinical trial registration [18,19]. In the field of cardiology, insufficient
registration tendencies were reported [11]. Cardiac and cardiovascular system journals
infrequently require, recommend, and enforce the use of obligatory clinical trial
registration [20]. Methodological flaws in the design, conduct, analysis, and reporting of
RCTs can cause the true intervention effect to be underestimated or overestimated. This
is why these systemic errors (defined as the RoB) are assessed when systematic reviews
are conducted, or evidence-based guidelines are developed [21]. Concerns arising due to
the high RoB in trials included in evidence syntheses lead to the downgrading of evidence
level and consequently will decrease our certainty in the pooled results.The strength of
the RCTs comes from the randomization procedure, which ensures that all participants
have the same chance of being assigned to each of the study groups and guarantees that
the characteristics of the participant are similar through the different groups at the baseline
[22].



However, the extent to which we can draw final conclusions based on RCTs strongly
depends on how rigorous study methodology is; methodological inaccuracies during trial
planning and conduct will subsequently reduce the reliability of results and their usability
in medical practice. Biased results can finally lead to the underestimation or
overestimation of the true intervention effect [23].

The RoB reflects the degree to which the results of a trial should be believed [24,25]. To
reduce the possibility of RoB in RCT’s, the Cochrane Collaboration introduced a tool
designed to appraise RoB [26,27], involving six domains related to the internal validity
of a trial: sequence generation, allocation concealment, blinding, incomplete outcome
data, selective outcome reporting, and “other” potential threats to validity [24,26]. The
RoB assessment enables the assessment of flaws in the trial design, conduct, and analysis

that may affect study results [28].

Systematic reviews and

meta-analyses of RCTs* A
Randomized
controlled trials
High L
Cohort studies
l Case-control studies I
Quality of Risk of bias

evidence

Cross-sectional studies, surveys l

Case reports, case studies

Lower Higher

Mechanistic studies

Editorials, expert opinion

FIGURE 1. Hierarchy of evidence pyramid
Source: (Yetley, Elizabeth & MacFarlane, Amanda & Greene-Finestone, Linda & Garza (2016). Options for basing

Dietary Reference Intakes (DRIs) on chronic disease endpoints: report from a joint US-/Canadian-sponsored working
group. American Journal of Clinical Nutrition. 105. 10.3945/ajcn.116.139097.)



1.3 Risk of bias in randomized clinical trial

The reliability of results of the cardiovascular RCTs depends on the extent to which
potential sources of bias have been avoided. In epidemiology “bias™ represents a
systematic error [29]. The bias translates in a deviation from the truth, which will
consequently be incorporated in the results of a study. One of the main characteristics of
bias is that it can lead to underestimation or overestimation of the true intervention effect
[30]. Cochrane’s risk of bias (RoB) tool contains six (Figure 2.) domain (including seven
items): selection bias (random sequence generation and allocation concealment),
performance bias (blinding of participants and personnel), detection bias (blinding of
outcome assessment), attrition bias (incomplete outcome data), reporting bias (selective
outcome reporting) and other sources of bias [23].

Selection bias

Selection bias refers to systematic differences between baseline characteristics of the
groups that are compared. Successful randomization prevents selection bias in allocating
interventions to participants. A rule for allocating interventions to participants must be
specified, based on some chance (random) process, which is called sequence generation.
One suitable method for assigning interventions would be to use a simple random
sequence, and to conceal the upcoming allocations from those involved in enrolment into
the trial.

Performance bias

Performance bias refers to systematic differences between groups in the care that is
provided, or in exposure to factors other than the interventions of interest. After enrolment
into the study, blinding (or masking) of study participants and personnel may reduce the
risk that knowledge of which intervention was received, rather than the intervention itself,
affects outcomes. Effective blinding can also ensure that the compared groups receive a

similar amount of attention, treatment, and diagnostic investigations.

Detection bias
Detection bias refers to systematic differences between groups in how outcomes are

determined. Blinding (or masking) of outcome assessors may reduce the risk that



knowledge of which intervention was received, rather than the intervention itself, affects

outcome measurement.

Chen, 2013
Jain, 2012
Krol, 2011
Sharma, 2011
Lai, 2008
Kleefstra, 2007
Kleefstra, 2006
Racek 2006
Vrtovec, 2005
Ghosh, 2002
Babhijiri, 2000
Anderson, 1997
Abraham, 1992
Hunt, 1985
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FIGURE 2. Cochrane risk of bias assessment tool.

Six domains are evaluated, random sequence generation, allocation concealment, blinding of
participants and personnel, blind of outcomes assessment, incomplete outcome data and selective
reporting. —, ? and + represents either a high, unknown or low risk of bias, respectively.

Source: (Yin, Raynold & Phung, Olivia. (2015). Effect of chromium supplementation on glycated hemoglobin
and fasting plasma glucose in patients with diabetes mellitus. Nutrition Journal. 14. 10.1186/1475-2891-14-14.)
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Attrition bias
Attrition bias refers to systematic differences between groups in withdrawals from a
study.Withdrawals from the study lead to incomplete outcome data. Attrition refers to

situations in which outcome data are not available.

Reporting bias

Reporting bias refers to systematic differences between reported and unreported findings.
Within a published report those analyses with statistically significant differences between
interventions groups are more likely to be reported than non-significant differences. This

sort of bias is usually known as outcome reporting bias or selective reporting bias [24].

Other biases

In addition, there are other sources of bias that are relevant only in certain circumstances.
These relate mainly to particular trial designs (e.g. recruitment bias in cluster-randomized
trials or bias due to the lack of an adequate washout period in RCTs with a cross-over
design); and there may be sources of bias that are only found in a particular clinical

setting.

1.4 Reporting and trial registration for randomized clinical trials

Although the quality and completeness of reporting has been improving in the recent
years, many studies have shown the lower quality of reporting across various topics
and study types. Poor reporting also limits the RoB assessment validity, making poorly
reported items to be generally evaluated at “unclear RoB” in the assessment. With
insufficient reporting, studies are also less likely to be properly considered for inclusion
in synthesis of the results for prospective clinical guidelines to properly inform clinicians
or health policy makers [31].

To address the issue of poor reporting, the research community has developed
organized guidance for scientific writing such as Consolidated Standards of Reporting
Trials (CONSORT) Statement reporting guidelines [32]. Checklists with preferred
information to be reported about a clinical trial are available, facilitating the work of
the authors as well as that of journal editors and readers. Randomized trial registration

improves identification of gaps in clinical trials research and leads to improvements in
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the quality of clinical trials by making it possible to detect potential problems early in the

research process [33].

1.5 Role of randomized controlled trial in the prevention, diagnosis and treatment of
cardiovascular disease

Randomized controlled trials (RCTSs) are the main source for evidence on the efficacy and
safety of clinical interventions, and systematic reviews and clinical guidelines synthesize
their results. Clinical trials have contributed largely to the development of treatment
strategies for cardiovascular disease [34].However, many RCTs have methodological
faults, and results are often biased [35]. Unbiased randomisation is the key
methodological basis of randomised controlled trials. Across RCTs, there are main
problems are with randomization, allocation concealment, and blinding [36].

Recently, it was indicated that almost one third of RCTs had at least one domain at high
risk which shows avoidable waste of research is related to inadequate methods [37]. The
most common key quality factors were allocation concealment and blinding for RCTs in
several medical fields [38]. Studies show a decrease in poor reporting and inadequate
methods over time for RCTs [39], however evidence on trends of RCT characteristics and
methodological quality in cardiovascular medicine over time is currently lacking.
Increasing cardiovascular disease morbidity and mortality worldwidely requires only well
designed and efficient randomised trials to distinguish between worthwhile, useless, and
harmful interventions. We must support the conduct of high methodological quality trials
in cardiovascular medicine by ensuring adequate support from both regulatory and
academic institutions; by making randomised controlled trials more efficient by reducing

waste.
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2. Aims

We aimed to describe the reliability of cardiovascular diseases evidence using a representative sample
of cardiovascular RCTs published in 2017 and 2012.

Specific objectives:

1. To examine the reliability of published cardiovascular clinical trials using RoB tool.
2. To define specific trial characteristics which increase the likelihood of unclear/high RoB.

3. Toreveal any potential differences in methodological issues between cardiovascular RCTs funded
by the industry or the academy.

4. To investigate tendencies over time to answer whether there was an improvement in measures of
methodological quality and reporting in RCTS between 2012 and 2017.

5. Toassess how well cardiovascular RCTs were able to estimate the true intervention effect
in 2017 as compared to 2012.

13



3. Methods

3.1 Methodological Quality and Risk of Bias Assessment of Cardiovascular Disease
Research: Analysis of Randomized Controlled Trials Published in 2017

3.1.1 Selection of studies

We used the Cochrane CENTRAL Register of Controlled Trials to search for RCTs
published in 2017 using subject headings and keywords related to adults (aged > 18 years)
and CVDs (such as, atherosclerosis, arrhythmia, cardiomyopathy, heart failure,
hypertension, ischemic heart disease, heart attack, angina, sudden death, cardiac arrest,
hypercholesterolemia, high blood pressure, CVD, ejection fraction, echocardiography,
pericarditis, coronary artery disease, angioplasty, and angiography( Tablel). The search
and the screening of identified studies for eligibility were conducted by the first author
(OB). Our search yielded a total of 2,556 studies (Figure 3.).

Following deduplication, 2,419 studies underwent further analysis. Cochrane CENTRAL was the
priority search source as it is the most comprehensive resource available of RCTs, containing
publications from MEDLINE and EMBASE, as well as hand-search results, and gray literature
[24,25]. Results of the search were randomly ordered in Excel, by the following method: after
exporting the search result as an Excel file from Cochrane CENTRAL, we assigned a random
number between 0 and 1 to each record using Excel’s random number generator, then reordered
them from the smallest to the highest number [40]. As a next step, we screened studies
consecutively for eligibility, and the first 250 (10%) RCTs matching our prespecified inclusion
criteria were selected (Table 2). Trials were eligible for inclusion if they were published in the
year 2017, were written in English, the described results of an RCT in the field of cardiovascular
medicine, and included participants aged > 18 years. Decision on the inclusion of a study was

made after a careful consideration of the methodology in the full text.

14



All studies

N=52350

Included Excluded
\J
Studies first published in Studies published in another
2017 year
N=2557 N = 49793

Deduplication of records

Studies aligned to
randomization

N =2419

FIGURE 3. Flow diagram of the search
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TABLE 1. Search strategy for Embase from January 2017 to December 2017

Number Search Term Results
#1 (atherosclerosis):ti in Trials 2108
#2 (arrhythmia):ti in Trials 681

#3 (cardiomyopathy):ti in Trials 1522
#4 (heart failure):ti in Trials 15450
#5 (hypertension):ti in Trials 21366
#6 (ischemic heart disease):ti in Trials 980

#7 (heart attack):ti in Trials 303

#8 (angina):ti in Trials 4861
#9 (sudden death):ti in Trials 319
#10 (cardiac arrest):ti in Trials 1459
#11 (hypercholesterolemia):ti in Trials 2352
#12 (High blood pressure):ti in Trials 983
#13 (cardiovascular disease):ti in Trials 3713
#14 (ejection fraction):ti in Trials 1776
#15 (echocardiography):ti in Trials 1151
#16 (angioplasty):ti 3216
#17 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 #10 or #12 or #13 or #14 or #15 with
Publication Year from 2017 to 2017, in Trials 2557

16



TABLE 2. All included trials published in 2017 year (N=250).

Ne First Author Title Journal
1. Magnuson Cost-Effectiveness of Long-Term Ticagrelor in Patients With Prior Myocardial Infarction Results Fromthe | J Am Coll Cardiol. 2017;70(5):527-538.doi:
PEGASUS-TIMI 54 Trial 0.1016/j.jacc.2017.05.063..
2. St Pierre The effect of an electronic cognitive aid on the management of ST-elevation myocardial infarction during | BMC  Anesthesiol.  2017;17(1):46.Published
caesarean section: a prospective randomized trial 2017 doi:10.1186/512871-017-0340-4.
3. Meischke Simulation training to improve 9-1-1 dispatcher identification of cardiac arrest: A randomized controlled | Resuscitation. 2017 ;119:21-
trial. 26d0i:10.1016/j.resusc itation.
4. Priti Ivabradine vs metoprolol in patients with acute inferior wall myocardial infarction- "Expanding arena for | Cardiovasc Ther. 2017 ;35(4). doi: 0.1111/1755-
ivabradine 5922.12266.
5. Kuramitsu Effect of sitagliptin on plaque changes in coronary artery following acute coronary syndrome in diabetic | Journal of Cardiology , Volume69, Issue 1,Pages
patients: the ESPECIAL-ACS study 369-376, Japan , English
6. Jayo- Montoya Effects of different high intensity aerobic interval training programs with Mediterranean diet European journal of preventive cardiology
recommendations in post-myocardial infarct patients: preliminary results of INTERFARCT controlled
trials
7. Maldonado- Martin Effects of Low-Dose Recombinant Human Brain Natriuretic Peptide on Anterior Myocardial Infarction | Braz J Cardiovasc Surg. 2017 ;32(2):96-103.doi:
Complicated by Cardiogenic Shock. 10.21470/1678-9741-2016-0007
8. Kopec Improving Prediction of Postoperative Myocardial Infarction With High- Sensitivity Cardiac Troponin T | Anesth Analg. 2017 ;124(2):398-
and NT- proBNP 405.doi: 10.1213/ANE.0000000000001736.
9. Scales Prehospital cooling to improve successful targeted temperature management after cardiac arrest: A Resuscitation. 2017 ;121:187-194.doi:
randomized controlled trial 10.1016/j.resuscitati on.2017.10.002.
10. | OJHA A RANDOMIZED ACTIVE CONTROLLED CLINICAL STUDY TO EVALUATE EFFICACY AND | Asian journal of Pharmaceutical and Clinical
SAFETY OF RESVERATROL AS AN ADJUVANT THERAPY IN PATIENTS WITH research, 2017;10;1.
HYPERTENSION
11. | Omar Ratio of Systolic Blood Pressure to Right Atrial Pressure, a Novel Marker to Predict Morbidity and | 1068. doi: 10.1016/j.amjcard.2 016.11.062.
Mortality in Acute Systolic Heart Failure.
12. Mazereeuw Oxidative stress predicts depressive symptom changes with omega-3 fatty acid treatment in coronary artery Brain Behav Immun. 2017 ;60:136-141.doi:
disease patients. 10.1016/j.bbi.2016.10.005. Epub 2016.
13. Han Treatment of Pulmonary Arterial Hypertension Using Initial Combination Therapy of Bosentan and Iloprost, Respir Care. 2017;62(4):489-496.doi:
10.4187/respcare.05, 280.
14. Kim Haemodynamic effects of riociguat in inoperable/recurrent chronic thromboembolic pulmonary hypertension.Heart. 2017;103(8):599-606. doi: 10.1136/heartjnl-
Kim NH, D'Armini AM, Grimminger F, Griinig E, Hoeper MM, Jansa P, Mayer E, Neurohr C, Simonneau G,2016-309621.
Torbicki A, Wang C, Fritsch A, Davie N, Ghofrani HA
15. Taborsky Red or white wine consumption effect on atherosclerosis in healthy individuals (In Vino Veritas study). 2017;118(5):292-298. doi: 10.4149/BLL_2017
072.
16. Tani The effects of increasing calcium channel blocker dose vs. adding a diuretic to treatment regimens for patients Hypertens Res. 2017 ;40(10):892-898.

with uncontrolled hypertension.

doi: 10.1038/hr.2017.56.
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17. \Wang Efficacy of ezetimibe combined with atorvastatin in the treatment of carotid artery plaque in patients with type(Int Angiol. 2017 ;36(5):467-473.
2 diabetes mellitus omplicated with coronary heart disease. doi: 10.23736/S0392-9590.17.03818-4.

18. Rudolph Prasugrel as opposed to clopidogrel improves endothelial nitric oxide bioavailability and reduces platelet-|Int J Cardiol. 2017 ;248:7-13.doi:
leukocyte interaction in patients with unstable angina pectoris: A randomized controlled trial. 10.1016/j.ijcard.2017.06.099.

19. Auscher Effects of Intensive Statin Therapy on Left Ventricular Function in Patients with Myocardial Infarction and(Cardiology. 2017;138(1):16-25.doi:
Abnormal Glucose Tolerance. 10.1159/000469657.

20. Lybeck Prognostic significance of clinical seizures after cardiac arrest and target temperature management Resuscitation. 2017 ;114:146-151.doi:

10.1016/j.resuscitati on.2017.01.017.

21. Gallagher Telemonitoring Adherence to Medications in Heart Failure Patients (TEAM-HF): A Pilot Randomized Clinical|Clinical Trial. J Card Fail. 2017 ;23(4):345-349.
Trial doi: 10.1016/j.cardfail.2 016.11.001.

22. Jaguszewski The REMEDEE-OCT Study: An Evaluation of the Bioengineered COMBO Dual-Therapy CD34 Antibody{JACC Cardiovasc Interv. 2017 ;10(5):489-499.
Covered Sirolimus-Eluting Coronary Stent Compared With a Cobalt-Chromium Everolimus-Eluting Stent indoi: 10.1016/j.jcin.2016.11.040.
Patients WithAcute Coronary Syndromes: Insights From Optical Coherence Tomography Imaging Analysis.

23. Gotsman Patient-Specific Tailored Intervention Improves INR Time in Therapeutic Range and INR Variability in Heartj/Am J Med. 2017 ;130(8):982-989. doi:
Failure Patients. 10.1016/j.amjmed.2 017.02.030.

24. Packer Long-Term Effect of Endothelin Receptor Antagonism With Bosentan on the Morbidity and Mortality ofJACC Heart Fail. 2017 ;5(5):317-326.doi:
Patients With Severe Chronic Heart Failure: Primary Results of the ENABLE Trials. 10.1016/j.jchf.2017.

25. Boriani MORE-CARE Study Investigators. Effects of remote monitoring on clinical outcomes and use of healthcareEur J Heart Fail. 2017 ;19(3):416-425.
resources in heart failure patients with biventricular defibrillators: results of the MORE-CARE multicentredoi: 10.1002/ejhf.626.
randomized controlled trial.

26. Packer Fisher L. Long-Term Effects of Flosequinan on the Morbidity and Mortality of Patients With Severe Chronic|2017 ;5(6):399-407. doi: 10.1016/j.jchf.2017.
Heart Failure: Primary Results of the PROFILE Trial After 24 Years. JACC Heart Fail. 03.003.

27. Kuck Impact of Substrate Modification by Catheter Ablation on Implantable Cardioverter-Defibrillator InterventiongCirc Arrhythm Electrophysiol. 2017
in Patients With Unstable Ventricular Arrhythmias and Coronary Artery Disease: Results From the MulticentefMar;10(3):004422.doi:
Randomized Controlled SMS (Substrate Modification Study). 10.1161/CIRCEP.116.004422.

28. Dufour Open-label therapy with alirocumab in patients with heterozygous familial hypercholesterolemia: Results from|Int J Cardiol. 2017 1;228:754-760.doi:
three years of treatment. 10.1016/j.ijcard.2016.11.046.

29. Kim Haemodynamic effects of riociguat in inoperable/recurrent chronic thromboembolic pulmonary hypertension. [Heart. 2017 ;103(8):599-

606. doi: 10.1136/heartjnl- 2016-309621.

30. Damman Plasma Neutrophil Gelatinase-Associated Lipocalin and Predicting Clinically Relevant Worsening Renal IntJ Mol Sci. 2017 ;18(7):1470.

Function in Acute Heart Failure. doi: 10.3390/ijms18071470.
31. | Wang Efficacy and Safety of Shensong Yangxin Capsules for Frequent VVPCs in Congestive Heart Failure Study | Chin Med J (Engl). 2017 ;130(14):1639-1647.

18




Group. Effects of Traditional Chinese Medicine Shensong Yangxin Capsules on Heart Rhythm and Function
in Congestive Heart Failure Patients with Frequent Ventricular Premature Complexes: A Randomized,
Double-blind, Multicenter Clinical Trial.

doi: 10.4103/0366-6999.209906.

controlled, and double blinded trial.

32. Griible Effects of Vitamin D3 on asymmetric- and symmetric dimethylarginine in arterial hypertension. J Steroid Biochem Mol Biol. 2018 ;175:157-
163.doi: 10.1016/j.jsbmb.2016.12.014.
34. de Leeuw The effects of missed doses of amlodipine and losartan on blood pressure in older hypertensive patients. Hypertens Res. 2017 ;40(6):568-572.
doi: 10.1038/hr.2016.190.
35. Steinhoff PERFECT Trial Investigators Group, Bérgermann J, David R, Garbade J, GroBe J, Haverich A, Hennig H, | 017 ;22:208-224. doi: 10.1016/j.ebiom.20
Kaminski A, Lotz J, Mohr FW, Miiller P, Oostendorp R, Ruch U, Sarikouch S, Skorska A, Stamm C, | 17.07.022.
Tiedemann G, Wagner FM, Wolkenhauer O. Cardiac Function Improvement and Bone Marrow Response:
Outcome Analysis of the Randomized PERFECT Phase Ill Clinical Trial of Intramyocardial CD133+
Application After Myocardial Infarction2
36. Massberg Intracoronary Stenting and Angiographic Results: Test Efficacy of Sirolimus- and Probucol-Eluting Versus | Circulation. 2011;124(5):624-32. doi:
Zotarolimus- Eluting Stents (ISAR-TEST 5) Investigators. Polymer-free sirolimus- and probucol-eluting | 10.1161/CIRCULA TIONAHA.111.026 732.
versus new generation zotarolimus-eluting stents in coronary artery disease: the Intracoronary Stenting and
Angiographic Results: Test Efficacy of Sirolimus- and Probucol-Eluting versus Zotarolimus-eluting Stents
(ISAR-TEST5) trial..
37. Fujiwara Comparative effects of valsartan plus either cilnidipine or hydrochlorothiazide on home morning blood | J Clin Hypertens (Greenwich). 2018 ;20(1):159-
pressure surge evaluated by information and communication technology-based nocturnal home blood | 167.doi: 10.1111/jch.13154.
pressure monitoring.
38. Derkach Effects of dietary sodium on metabolites: the Dietary Approaches to Stop Hypertension (DASH)-Sodium | AmJ Clin Nutr. 2017 ;106(4):1131-
. Feeding Study. 1141. doi: 10.3945/ajcn.116.150136.
39. Safdar Ranolazine and Microvascular Angina by PET in the Emergency Department: Results From a Pilot Randomized Clin Ther. 2017 ;39(1):55-3.doi:.1016/j.clinthera.
Controlled Trial. P016.12.002.
40. Toyoda Protective effects of bisoprolol against myocardial injury and pulmonary dysfunction in patients with chronicheartnt ~ J  Cardiol. 2017 ;1,226:71-76.doi:
failure. 10.1016/j.ijcard.2016.
41, Sanati Intracoronary versus Intravenous eptifibatide during percutaneous coronary intervention for acute ST-segment Cardiovasc Interv Ther. 2017 ;32(4):351-357.
elevation myocardial infarction; a randomized controlled trial. foi: 10.1007/s12928-016-0418-9.
42, Glantz Effect of CPAP on diastolic function in coronary artery disease patients with nonsleepy obstructive sleep apnea: A [nt J Cardiol. 2017 ;241:12-18.doi:
randomized controlled trial. 10.1016/j.ijcard.2017.03.100.
43. Krustrup Broad-spectrum health improvements with one year of soccer training in inactive mildly hypertensive middle-aged Scand J Med Sci Sports. 2017 ;27(12):1893-
women. 1901. doi: 10.1111/sms.12829.
44, Cheung Effects of Intensive BP Control in CKD. U Am Soc Nephrol. 2017 ;28(9):2812-
P823. doi: 10.1681/ASN.2017020148.
45, Mehra IA Fully Magnetically Levitated Circulatory Pump for Advanced Heart Failure. N Engl J Med. 2017 ;376(5):440-
#50. doi: 10.1056/NEJMo0al6,10426.
46. Lee Efficacy and tolerability of two different formulations of atorvastatin in Korean patients with hypercholesterolemia: Drug Des Devel Ther. 2017 ;11:2277-2285.doi:
a multicenter, prospective, randomized clinical trial.. 10.2147/DDDT.S11 2241.
47, Xiao Celastrol synergizes with oral nifedipine to attenuate hypertension in preeclampsia: a randomized, placebo-

U Am Soc Hypertens. 2017 ;11(9):598-603.
foi: 10.1016/j.jash.2017.07.004.

19



48. Dalla Biological effects of ticagrelor over clopidogrel in patients with stable coronary artery disease and chronic[Thromb Haemost. 2017 ;117(6):1208-
obstructive pulmonary disease. 1216. doi: 10.1160/TH16-12-0973.
49. Choudhury An exploratory randomized control study of combination cytokine and adult autologous bone marrow progenitor|Eur J Heart Fail. 2017 Jan;19(1):138-147.
cell administration in patients with ischaemic cardiomyopathy: the REGENERATE-IHD clinical trial. doi: 10.1002/ejhf.676.
50. Matos- Garcia Home-Based Walking Program Improves Respiratory Endurance in Patients With Acute Myocardial Infarction: A[Trial. Can J Cardiol. 2017;33(6):785-791.
Randomized Controlled doi: 10.1016/j.cjca.2016.12.004.
51. Matsue Prognostic importance of sodium level trajectory in acute heart failure. Heart VVessels. 2017 ;32(12):1498-
1505. doi: 10.1007/s00380-017-1020-5.
52. Steinhart /A Randomized Control Trial Using a Validated Prediction Model for Diagnosing Acute Heart Failure in J Card Fail. 2017 ;23(2):145-152.
Undifferentiated Dyspneic Emergency Department Patients- Results of the GASP4Ar Study. doi: 10.1016/j.cardfail.2 016.08.007.
53. LiY The impact of the improvement of insomnia on blood pressure in hypertensive patients. J Sleep Res. 2017  ;26(1):105-114.doi:
10.1111/jsr.12411.
54. Zamani Pharmacokinetics and Pharmacodynamics of Inorganic Nitrate in Heart Failure With Preserved Ejection Fraction. [Circ  Res. 2017  :120(7):1151-1161. doi;
10.1161/CIRCRES AHA.116.309832.
55. \Valborgland Impact of an exercise training program on cardiac neuronal function in heart failure patients on optimal medical|J Nucl Cardiol. 2018;25(4):1164-
therapy : A randomized lodine-123 metaiodobenzylguanidine scintigraphy study. 1171. doi: 10.1007/s12350-016-0724-8.
56. Kalter- Leibovici |Israel Heart Failure Disease Management Study (IHF-DMS) investigators. Disease management in the treatmentBMC Med. 2017. 1;15(1):90.
of patients with chronic heart failure who have universal access to health care: a randomized controlled trial. doi: 10.1186/5s12916-017-0855-z.
57. Derosa ESCAPE-IT Trial Investigators group. Efficacy and safety of two dosages of canrenone as add-on therapy inCardiovasc Ther. 2017;35(1):47-
hypertensive patients taking ace-inhibitors or angiotensin 11 receptor blockers and hydrochlorothiazide at maximumb4. doi: 10.1111/1755-5922.12235.
dosage in a randomized clinical trial: The ESCAPE- IT trial.
58. Peters The effect of renal denervation on arterial stiffness, central blood pressure and heart rate variability in treatment | Blood Press. 2017 ;26(6):366-380.
resistant essential hypertension: a substudy of a randomized sham-controlled double- blinded trial (the ReSET | doi: 10.1080/08037051.2017.1368368.
trial).
59. Kaltoft /Adjunctive Use of Noninvasive Ventilation During Exercise in Patients With Decompensated Heart Failure. AmJ Cardiol. 2017 ;119(3):423-
427. doi: 10.1016/j.amjcard.2 016.10.025.
60. Patel Serum potassium levels, cardiac arrhythmias, and mortality following non- ST-elevation myocardial infarction of. Eur Heart J Acute Cardiovasc Care. 2017 ;6(1):18-
unstable angina: insights from MERLIN- TIMI 36 25. doi: 10.1177/2048872615624241.
61. Giannitsis PLATO investigators. Outcomes after planned invasive or conservative treatment strategy in patients with non- | Eur Heart J Acute Cardiovasc Care. 2017
ST-elevation acute coronary syndrome and a normal value of high sensitivity troponin at randomisation: A | ;6(6):500-510. doi:
Platelet Inhibition and Patient Outcomes (PLATO) trial biomarker substudy. 10.1177/2048872616641901.
62. Vizza Efficacy of 1, 5, and 20 mg oral sildenafil in the treatment of adults with pulmonary arterial hypertension: a | BMC  Pulm Med. 2017  23;17(1):44.
randomized, double-blind study with open-label extension. doi:10.1186/512890-
017-0374-x.

20




63. Consuegra- Sanchez |Dominguez-Rodriguez A, Abreu-Gonzalez P, de la Torre-Hernandez JM, Usefulness of Early Treatment With4 JCardiol. 2017 ;120(4):522-
Melatonin to Reduce Infarct Size in Patients With ST- Segment Elevation Myocardial Infarction Receiving 5 26. doi: 10.1016/j.amjcard.2 017.05.018.
Percutaneous Coronary Intervention (From the Melatonin Adjunct in the Acute Myocardial Infarction Treated With
I/Angioplasty Trial).
64. Qian Comparison of lodixanol and lopromide in Patients With Renal Insufficiency and Congestive Heart Failure | Angiology.2017 ;68(10):907-
Undergoing Coronary Angiography by Hemodynamic Monitoring. 913. doi: 10.1177/0003319717701868.
65. | Azevedo Acute effects of angiotensin-converting enzyme inhibition versus angiotensin 1l receptor blockade on cardiac | AmJ Physiol Regul Integr Comp Physiol. 2017
sympathetic activity in patients with heart failure. ;313(4):R410-R417. doi: 10.1152/ajpregu.00
095.2017.
66. Bertelsen Cardiac rehabilitation after acute coronary syndrome comparing adherence and risk factor modification in a | EurJ Cardiovasc Nurs. 2017 ;16(4):334-343.
community-based shared care model versus hospital-based care in a randomised controlled trial with 12 months of | doi: 10.1177/1474515116666781.
follow-up.
67. | Gotsman | Patient-Specific Tailored Intervention Improves INR Time in Therapeutic Range and INR Variability in Heart | AmJMed. 2017;130(8):982-
Failure Patients. 989. doi: 10.1016/j.amjmed.2 017.02.030
68. Hua Cardiovascular outcomes of lifestyle intervention in hypertensive patients with antihypertensive agents. Int J Cardiol. 2017 ;227:751-756. doi:
10.1016/j.ijcard.2016.10.062.
69. Noronha Clonidine versus Captopril for Severe Postpartum Hypertension: A Randomized Controlled Trial. PloSone, 12(1), e0168124.
https://doi.org/10.1 371/journal.pone.01 68124
70. Ubolsakka- Jones | The effect of slow-loaded breathing training on the blood pressure response to handgrip exercise in patients with | HypertensionRes 40, 885-891
isolated systolic hypertension. (2017).https://doi.org/10.1 038/hr.2017.54
71. | Grodin. Implications of Alternative Hepatorenal Prognostic Scoring Systems in Acute Heart Failure (from DOSE-AHF and | AmJ Cardiol. 2017 ;119(12):2003-
ROSE- AHF). 2009. doi: 10.1016/j.amjcard.2 017.03.031.
72. Rossum Chen WJY, Diamant M, de Boer K, Harms HJ, Robbers LFHJ, van Effects of exenatide on cardiac function, | Cardiovasc  Diabetol. 2017  ;16(1):67.
perfusion, and energetics in type 2 diabetic patients with cardiomyopathy: a randomized controlled trial against | doi:10.1186/s12933-017-0549-z.
insulin glargine.
73. Bravo- Escobar Effectiveness and safety of a home-based cardiac rehabilitation programme of mixed surveillance in patients with | BMC  Cardiovasc  Disord. 2017;17(1):66.
ischemic heart disease at moderate cardiovascular risk: A randomised, controlled clinical trial. d0i:10.1186/s12872-017-0499-0.
74. Kirichenko Phytoestrogen-Rich Natural Preparation for Treatment of Climacteric Syndrome and Atherosclerosis Prevention in | Phytother ~ Res. 2017  ;31(8):1209-1214.
Perimenopausal Women. d0i:10.1002/ptr.5841.
75. Fedullo Macitentan for the treatment of inoperable chronic thromboembolic pulmonary hypertension (MERIT-1): results | Lancet Respir Med. 2017 ;5(10):785-794.
. from the, multicentre, phase 2, randomised, double- blind, placebo-controlled study. doi: 10.1016/52213-2600(17)30305-3.
76. Houston African American Veterans Storytelling: A Multisite Randomized Trial to Improve Hypertension. Med Care. 2017Sep;55 Suppl 9 Suppl 2:S50-
S58.
doi: 10.1097/MLR.0000000000000766..
77. Nosaka Early initiation of eicosapentaenoic acid and statin treatment is associated with better clinical outcomes than statin | Int J Cardiol. 2017 Feb 1;228:173-179.doi:
alone in patients with acute coronary syndromes: 1- year outcomes of a randomized controlled study. 10.1016/j.ijcard.201 6.11.105.
78. Baranova EU-PACT group. Dosing algorithms for vitamin K antagonists across VKORC1 and CYP2C9 genotypes .J Thromb Haemost. 2017 ;15(3):465-472.
doi: 10.1111/jth.13615.
79. Roger Cardiac contractility modulation in heart failure patients: Randomized comparison of signal delivery through one | J Cardiol. 2017 ;69(1):326-332.doi:
vs. two ventricular leads. 10.1016/j.jjcc.2016.06.015.
80. Saver RESPECT Investigators. Long-Term Outcomes of Patent Foramen Ovale Closure or Medical Therapy after Stroke. | N Engl J Med. 2017 ;377(11):1022-1032. doi:

10.1056/NEJM0al1610057.

21




81. Kwakernaak Effects of Direct Renin Blockade on Renal & Systemic Hemodynamics and on RAAS Activity, in Weight Excess | PL0S One. 2017;12(1):€0169258.doi:
and Hypertension: A Randomized Clinical Trial. 10.1371/journal.pon €.0169258.
82. Moreira MethotrexaTE THerapy in ST-Segment Elevation MYocardial InfarctionS: A Randomized Double-Blind, Placebo- | J Cardiovasc Pharmacol Ther. 2017 (6):538-
. Controlled Trial (TETHYS Trial). 545.doi: 10.1177/107424841 7699884.
83. Mizuno Comparison of ambulatory blood pressure- lowering effects of higher doses of different calcium antagonists in | Blood Press. 2017 (5):284-293.doi:
uncontrolled hypertension: the Calcium Antagonist Controlled-Release High-Dose Therapy in Uncontrolled | 10.1080/08037051.2017.1329623.
Refractory
Hypertensive Patients (CARILLON) Study.
84. Johnson Effects of daily blueberry consumption on circulating biomarkers of oxidative stress, inflammation, and antioxidant | Food Funct. 2017;8(1):372-380.  doi:
defense in postmenopausal women with pre- and stage 1-hypertension: a randomized controlled trial. 10.1039/c6f001216.
85. Gunawardh ana Effect of Febuxostat on Ambulatory Blood Pressure in Subjects With Hyperuricemia and Hypertension: A Phase 2 | J Am Heart Assoc. 2017 ;6(11):e006683.doi:
Randomized Placebo-Controlled Study. 10.1161/JAHA.117.006683.
86. Kang Effects of Escitalopram on Anxiety in Patients with Acute Coronary Syndrome: A Randomized Controlled Trial. Clin Psychopharmacology Neurosis. 2017
;15(2):126-131. doi: 10.9758/cpn.2017.1
5.2.126.
87. Body Feasibility of the Manchester Acute Coronary Syndromes (MACS) decision rule to safely reduce unnecessary | Emerg Med J. 2017;34(9):586-592.
hospital admissions: a pilot randomized controlled trial. doi: 10.1136/emermed- 2016-206148.
88. Brenner Frequency and prognostic impact of mid- expiratory flow reduction in stable patients six months after Int J Cardiol. 2017 ;227:727-733. doi:
hospitalization for heart failure with reduced ejection fraction. 10.1016/j.ijcard.2016.10.071.
89. Sibbing Guided de-escalation of antiplatelet treatment in patients with acute coronary syndrome undergoing percutaneousl ncet. 2017 ;390(10104):1747-1757.
coronary intervention (TROPICAL-ACS): arandomised, open-label, multicentre trial 0i:10.1016/S0140-6736(17)32155-4.
90. Ohman, Clinically significant bleeding with low- dose rivaroxaban versus aspirin, in addition to P2Y12 inhibition, in acutelf ncet. 2017 ;389(10081):1799-1808.  doi:
coronary syndromes (GEMINI-ACS-1): a double- blind, multicentre, randomised trial. 10.1016/S0140-6736(17)30751-1.
91. | Jiang Effect of Metoprolol Succinate in Patients with Stable Angina and Elevated Heart Rate Receiving Low-Dose - | IntJMed Sci. 2017 ;14(5):477-
Blocker Therapy. 483. doi: 10.7150/ijms.18054.
92. Asher Chewing versus Swallowing Ticagrelor to Accelerate Platelet Inhibition in Acute Coronary Syndrome - the | Thromb Haemost. 2017;117(4):727-733. doi:
CHEERS study. For The PLATIS (Platelets and Thrombosis in Sheba) Study Group. 10.1160/TH16- 09-0728.
93. Tan Assessment of medication adherence and the costs associated with a calendar blister pack intervention among | SAGE Open Med. 2017 ;5:2050312117709
hypertensive patients in Malaysia: A randomized controlled trial. 189. doi: 10.1177/2050312117709189.
94, Zhao Zhibitai and low-dose atorvastatin reduce blood lipids and inflammation in patients with coronary artery disease. Medicine (Baltimore). 2017 ;96(7):e6104.doi:
10.1097/MD.0000000000006104.
95. The short-term effect of atorvastatin plus ezetimibe therapy versus atorvastatin monotherapy on clinical outcome | Kardiol ~ Pol.  2017;75(8):770-778.  doi:
in acute coronary syndrome patients by gender. 10.5603/KP.a2017.0074.
96. Cherian Effect of Atrial Fibrillation on Mortality, Stroke Risk, and Quality-of-Life Scores in Patients With Heart Failure | AmJCardiol. 2017 ;119(11):1763-
(from the Outcomes Registry for Better Informed Treatment of Atrial Fibrillation [ORBIT- AF]). 1769. doi: 10.1016/j.amjcard.2 017.02.050.
97. Yano On-Treatment Blood Pressure and Cardiovascular Outcomes in Older Adults With Isolated Systolic Hypertension. | Hypertension. 2017 ;69(2):220-227.
doi: 10.1161/HYPERTE NSIONAHA.116.0
8600.
98. Wan Impact of Compound Hypertonic Saline Solution on Decompensated Heart Failure. Int Heart J. 2017 ;58(4):601-

607. doi: 10.1536/ihj.16-313.

22




99. Fanola Interleukin-6 and the Risk of Adverse Outcomes in Patients After an Acute Coronary Syndrome: Observations | J Am Heart Assoc. 2017 ;6(10):e005637.doi:
From the SOLID-TIMI 52 (Stabilization of Plaque Using Darapladib-Thrombolysis in Myocardial Infarction 52) | 10.1161/JAHA.117.005637.
Trial.
100. | Volpp Effect of Electronic Reminders, Financial Incentives, and Social Support on Outcomes After Myocardial Infarction: | JAMA Intern Med. 2017 ;177(8):1093-1101. doi:
The HeartStrong Randomized Clinical Trial. 10.1001/jamaintern med.2017.2449.
101. | Hua Collaborative care model improves self- care ability, quality of life and cardiac function of patients with chronic | Braz J Med Biol Res. 2017 ;50(11):e6355. doi:
heart failure. 10.1590/1414- 431X20176355.
102. | Prior Regional left ventricular function does not predict survival in ischemic cardiomyopathy after cardiac surgery. Heart. 2017  ;103(17):1359-1367.  doi:
10.1136/heartjnl- 2016-310693.
103. | Gebhard Beneficial Effects of Reconstituted High- Density Lipoprotein (rHDL) on Circulating CD34* Cells in Patients after | PLOS ONE 12(1): e0168448. https://d
an Acute Coronary Syndrome. 0i.0rg/10.1371/jour nal.pone.0168448
104. | Hammoudi Low level exercise echocardiography helps diagnose early stage heart failure with preserved ejection fraction: a | Clin Res Cardiol. 2017;106(3):192-201. doi:
study of echocardiography versus catheterization. 10.1007/500392-016-1039-0.
105. | Arturi Liraglutide improves cardiac function in patients with type 2 diabetes and chronic heart failure. Endocrine. 2017 ;57(3):464-473.doi:
. 10.1007/s12020-016-1166-4.
106. | Galie Comparison of hemodynamic parameters in treatment-naive and pre-treated patients with pulmonary arterial | J Heart Lung Transplant. 2017 ;36(5):509-519.
. hypertension in the randomized phase 111 PATENT-1 study. doi: 10.1016/j.healun.2016.12.012.
107. | David Randomized comparison of Ridaforolimus- and Zotarolimus -Eluting Coronary Stents in Patients with Coronary | Circulation, 2017;136;1304-1314, USA ,English
Artery Disease
108. | Hirai Dietary nitrate supplementation and exercise tolerance in patients with heart failure with reduced ejection fraction. | AmJ Physiol Regul Integr Comp Physiol. 2017
;312(1):R13-R22.doi: 10.1152/ajpregu.00
263.2016.
109. | Grassi Multicenter Randomized Double-Blind Comparison of Nebivolol plus HCTZ and Irbesartan plus HCTZ in the | Adv Ther. 2017 ;33(12):2173-2187. doi:
Treatment of Isolated Systolic Hypertension in Elderly Patients: Results of the NEHIS Study. 10.1007/s12325-016-0427-1.
110. | Maldonado Association Between 6-Minute Walk Test Distance and Objective Variables of Functional Capacity After Exercise | Arch Phys Med Rehabil. 2017 ;98(3):600-603.
. Training in Elderly Heart Failure Patients With Preserved Ejection Fraction: A Randomized Exercise Trial. doi: 10.1016/j.apmr.2016.08.481.
111. | Bangalore Research Group. Treatment-Resistant Hypertension and Outcomes Based on WWRandomized Treatment Group in | Am J Med. 2017 ;130(4):439-448.€9. doi:
ALLHAT. 10.1016/j.amjmed.2 016.10.002.
112. | Lindholm . Growth Differentiation Factor 15 at 1 Month After an Acute Coronary J Am Heart Assoc. 2017;6(4):e005580.
Syndrome Is Associated With Increased Risk of Major Bleeding. doi: 10.1161/JAHA.117.005580.
113. | Perez Azilsartan in Patients With Mild to Moderate Hypertension Using Clinic and Ambulatory Blood Pressure J Clin Hypertens (Greenwich). 2017 ;19(1):82-
Measurements. 89.
doi: 10.1111/jch.12873.
114. | Ouweneel Percutaneous Mechanical Circulatory Support Versus Intra-Aortic Balloon Pump in Cardiogenic Shock After Acute | J Am Coll Cardiol. 2017 ;69(3):278-287. doi:
Myocardial Infarction. 10.1016/j.jacc.2016.10.022.
115. | Snipelisky Accelerometer-Measured Daily Activity in Heart Failure With Preserved Ejection Fraction: Clinical Correlates and | Circ Heart Fail. 2017 ;10(6):e003878.doi:
Association With Standard Heart Failure Severity Indices. 10.1161/CIRCHEA RTFAILURE.117.0 03878.
PMID:28588021
116. | Miao Effects of recombinant human brain natriuretic peptide on the prognosis of patients with acute anterior myocardial | J  Thorac  Dis.  2017;9(1):54-63.  doi:
infarction undergoing primary percutaneous coronary intervention: a prospective, multi-center, randomized clinical | 10.21037/jtd.2017.01.15.
trial.
117. | Sherwood Effects of Coping Skills Training on Quality of Life, Disease Biomarkers, and Clinical Outcomes in Patients With | Circ  Heart Fail. 2017;10(1):e003410.doi:
Heart Failure: A Randomized Clinical Trial. 10.1161/CIRCHEA RTFAILURE.116.0 03410.
118. | Chung Effect of prompt revascularization on outcomes in diabetic patients with stable ischemic heart disease and previous | Coron Artery Dis. 2017 ;28(4):301-306.doi:

23



https://doi.org/10.1371/journal.pone.0168448
https://doi.org/10.1371/journal.pone.0168448
https://doi.org/10.1371/journal.pone.0168448

myocardial infarction in the Bypass Angioplasty Revascularization Investigation 2 Diabetes (BARI 2D) trial.

10.1097/MCA.0000000000000492.

119. | Skaf S Impact of Left Ventricular vs Biventricular Pacing on Reverse Remodelling: Insights From the Evaluation of | Can J Cardiol. 2017 ;33(10):1274-1282. doi:
Resynchronization Therapy for Heart Failure (EARTH) Trial. 10.1016/j.cjca.2017.07.478.
120. | Petersen. Impact of a Pay-for-Performance Program on Care for Black Patients with Hypertension: Important Answers in the | Health Serv Res. 2017;52(3):1138-1155. doi:
Era of the Affordable Care Act. 10.1111/1475-6773.12517.
121. | Engeli Systemic and tissue-specific effects of aliskiren on the RAAS and carbohydrate/lipid metabolism in obese patients | J Am Soc Hypertens. 2017;11(8):488-497.
with hypertension. doi: 10.1016/j.jash.2017.06.002.
122. | Maldonado Association Between 6-Minute Walk Test Distance and Objective Variables of Functional Capacity After Exercise | Arch Phys Med Rehabil. 2017 ;98(3):600-603.
Training in Elderly Heart Failure Patients With Preserved Ejection Fraction: A Randomized Exercise Trial.. doi: 10.1016/j.apmr.2016.08.481.
123. | Karjalainen Optical coherence tomography follow-up 18 months after titanium-nitride-oxide- coated versus everolimus-eluting | Acta Radiol. 2017 Sep;58(9):1077-1084. doi:
stent implantation in patients with acute coronary syndrome. 10.1177/0284185116683573.
124. | Minneboo RESPONSE-2 Study Group. Community- Based Lifestyle Intervention in Patients With Coronary Artery Disease: | J Am Coll Cardiol. 2017 Jul18;70(3):318-327.
The RESPONSE-2 Trial. doi: 10.1016/j.jacc.2017.05.041.
125. | Grejs Effect of prolonged targeted temperature management on left ventricular myocardial function after out-of-hospital | Resuscitation. 2017 ;115:23-31. doi:
cardiac arrest- A randomised, controlled trial. 10.1016/j.resuscitati on.
126. | Mende Efficacy of nebivolol-valsartan single-pill combination in obese and nonobese patients with hypertension. J Clin Hypertens (Greenwich). 2017 ;19(6):632-
639.doi: 10.1111/jch.12965.
127. | Liu Association of peripheral differential leukocyte counts with dyslipidemia risk in Chinese patients with Journal of lipid research, 58(1),256-266.
hypertension: insight from the China Stroke Primary Prevention Trial. https://doi.org/10.1 194/jIr.P067686
128. | Pu Efficacy and Safety of a Pharmaco- Invasive Strategy With Half-Dose Alteplase Versus Primary Angioplasty in | Circulation. 2017 ;136(16):1462-1473. doi:
ST-Segment-Elevation Myocardial Infarction: EARLY-MYO Trial (Early Routine Catheterization After Alteplase | 10.1161/CIRCULA TIONAHA.117.030 582.
Fibrinolysis VVersus Primary PCl in Acute ST-Segment-Elevation Myocardial Infarction).
129. | Upadhya Effect of Intensive Blood Pressure Treatment on Heart Failure Events in the Systolic Blood Pressure Reduction | Circ Heart Fail. 2017 ;10(4):e003613.
Intervention Trial. doi: 10.1161/CIRCHEA RTFAILURE.116.0
03613.
130. | Flintholm Peripheral Endothelial Function and Coronary Flow Velocity Reserve Are Not Associated in Women with Angina | J  Vasc Res. 2017;54(5):309-319. doi:
and No Obstructive Coronary Artery Disease: The iPOWER Study. 10.1159/000479374.
131. | Grejs The Extent of Myocardial Injury During Prolonged Targeted Temperature Management After Out-of-Hospital | Am J Med. 2017;130(1):37-46.doi:
Cardiac Arrest. 10.1016/j.amjmed.2 016.06.047.
132. | Waldmann . Effect of mipomersen on LDL-cholesterol in patients with severe LDL- hypercholesterolaemia and atherosclerosis | Atherosclerosis. 2017,259:20-25. doi:
treated by lipoprotein apheresis (The MICA-Study). 10.1016/j.atheroscle rosis.
133. | Goldstein Relationship Between Peak Troponin Values and Long-Term Ischemic Events Among Medically Managed Patients | . J Am Heart Assoc. 2017 Apr
With Acute Coronary Syndromes 11;6(4):e005334.doi: 10.1161/JAHA.116.
005334,
134. | Kirkegaard Targeted Temperature Management for 48 vs 24 Hours and Neurologic Outcome After Out-of-Hospital Cardiac | JAMA. 2017 5;318(4):341-350.doi:
Aurrest: A Randomized Clinical Trial. 10.1001/jama.2017.8978.
135. [ Amara Early Detection and Treatment of Atrial Arrhythmias Alleviates the Arrhythmic Burden in Paced Patients: The | Pacing Clin Electrophysiol. 2017 ;40(5):527-

SETAM Study.

536. doi: 10.1111/pace.13062.

24



https://doi.org/10.1%20194/jlr.P067686

136. | LiY Folic acid therapy reduces the risk of mortality associated with heavy proteinuria among hypertensive patients. J Hypertens. 2017;35(6):1302-1309. doi:
0.1097/HJH.0000000000001292..
137. | Packer Effect of Ularitide on Cardiovascular Mortality in Acute Heart Failure. N Engl JMed. 2017 18;376(20):1956-
1964. doi: 10.1056/NEJMoal6 01895
138. | Ter Maaten Clinical and prognostic value of spot urinary creatinine in chronic heart failure- An analysis from GISSI-HF. Am  Heart J. 2017 ;188:189-195.doi:
0.1016/j.ahj.2017.01.017.
139. | Xiaojing Thymopentin improves cardiac function in older patients with chronic heart failure. Anatol J Cardiol. 2017 ;17(1):24-30. doi:
10.14744/AnatolJC ardiol.2016.6692.
140. | Chandiramani Angiolillo DJ, Baber U, Sartori S, Briguori C, Dangas G, Cohen DJ, Mehta SR, Gibson Ticagrelor With or Without | J Am Coll Cardiol. 2020 ;75(19):2403-2413. doi:
Aspirin in High-Risk Patients With Diabetes Mellitus Undergoing Percutaneous Coronary Intervention. 0.1016/j.jacc.2020.03.008.
141. | Ballantyne Multiregional, Randomized Evaluation of the Lipid-Modifying Efficacy and Tolerability of Anacetrapib Addedto | Am J Cardiol. 2017 ;120(4):569-576. doi:
Ongoing Statin Therapy in Patients With Hypercholesterolemia or Low High- Density Lipoprotein Cholesterol. 10.1016/j.amjcard.2 017.03.255.
142. | Mogensen Type of Atrial Fibrillation and Outcomes in Patients With Heart Failure and Reduced Ejection Fraction. J Am Coll Cardiol. 2017;70(20):2490-2500. doi:
10.1016/j.jacc.2017.09.027.
143. | Elming Age and Outcomes of Primary Prevention Implantable Cardioverter-Defibrillators in Patients With Nonischemic | Circulation. 2017 ;136(19):1772-1780. doi:
Systolic Heart Failure. 10.1161/CIRCULA TIONAHA.117.028829.
144. | Dauriz Prognostic Impact of Diabetes and Prediabetes on Survival Outcomes in Patients With Chronic Heart Failure: A | J Am Heart Assoc. 2017 ;6(7):e005156. doi:
Post-Hoc Analysis of the GISSI-HF (Gruppo Italiano per lo Studio della Sopravvivenza nella Insufficienza | 0.1161/JAHA.116.005156.
Cardiaca-Heart Failure) Trial.
145. | Kawasaki Eplerenone might affect atrial fibrosis in patients with hypertension. Pacing Clin Electrophysiol. 2017 ;40(10):1096-
1102. doi: 10.1111/pace.13169.
146. | Hilfiker- Kleiner . Bromocriptine for the treatment of peripartum cardiomyopathy: a multicentre randomized study. Eur Heart J. 2017 ;38(35):2671-2679. doi:
10.1093/eurheartj/e hx355.
147.  |Pieske \Vericiguat in patients with worsening chronic heart failure and preserved ejection fraction: results of the SOlublef r Heart J. 2017 ;38(15):1119-1127. doi:
guanylate Cyclase stimulatoR in heArT failurE patientS with PRESERVED EF (SOCRATES-PRESERVED) study.]0.1093/eurheartj/e hw593.
148.  [Poreba Treatment with high-dose n-3 PUFAs has no effect on platelet function, coagulation, metabolic status or inflammation Cardiovasc Diabetol. 2017 ;16(1):50.
in patients with atherosclerosis and type 2 diabetes. 0i:10.1186/s12933-017-0523-9..
149. Grodin Implications of Serum Chloride Homeostasis in Acute Heart Failure (from ROSE-AHF). Am J Cardiol. 2017 ;119(1):78-83.doi:
10.1016/j.amjcard.2 016.09.014.
150. Goni Effect of the interaction between diet composition and the PPM1K genetic variant on insulin resistance and B cell | Am J Clin Nutr. 2017 ;106(3):902-908. doi:

25




function markers during weight loss:results from the Nutrient Gene Interactions in Human Obesity: implications for
dietary guidelines (NUGENOB) randomized trial.

10.3945/ajcn.117.156281.

151. Hoedemake r Early Invasive Versus Selective Strategy for Non-ST-Segment Elevation J Am Coll Cardiol. 2017 ;69(15):1883-1893. doi:
Acute Coronary Syndrome: The ICTUS Trial. 10.1016/j.jacc.2017.02.023.

152. Johnson. Evaluation of the angiotensin Il receptor blocker azilsartan medoxomil in African- American patients with J Clin Hypertens (Greenwich). 2017 ;19(7):695-
hypertension. 701.doi: 10.1111/jch.12993.

153. Hong Comparison of Fixed-dose Combinations of Amlodipine/Losartan Potassium/Chlorthalidone and | Clin  Ther. 2017 ;39(10):2049-2060. doi:
Amlodipine/Losartan Potassium in Patients With Stage 2 Hypertension Inadequately Controlled With | 10.1016/j.clinthera. 2017.08.013.
Amlodipine/Losartan Potassium: A Randomized, Double-blind, Multicenter, Phase Il Study.

154. Lee Effect of sarpogrelate, a selective 5- Atherosclerosis. 2017  ;257:47-54. doi:
HT2A receptor antagonist, on characteristics of coronary artery disease in patients with type 2 diabetes. 10.1016/j.atheroscle rosis.

155. Moscarella Impact of Body Mass Index on 5-Year Clinical Outcomes in Patients With ST- Segment Elevation Myocardial | Am J Cardiol. 2017 ;120(9):1460-1466. doi:
Infarction After Everolimus-Eluting or Bare-Metal Stent Implantation. 10.1016/j.amjcard.2 017.07.040.

156. Pierre, Timing of Angiography and Outcomes in High-Risk Patients With Non—-ST- Segment-Elevation Myocardial | https:/doi.org/10.1 161/CIRCULATIO
Infarction Managed Invasively Insights From the TAO Trial (Treatment of Acute Coronary Syndrome With | NAHA.117.029779 Circulation. 2017;136:1895—
Otamixaban 1907

157. Dasgupta Physician step prescription and monitoring to improve ARTERIal health (SMARTER): A randomized controlled | Diabetes Obes Metab. 2017;19(5):695-704. doi:
trial in patients with type 2 diabetes and hypertension. 10.1111/dom.12874.

158. Cavusoglu. Post-discharge heart failure monitoring program in Turkey: Hit-PoinT. Anatol J Cardiol. 2017 ;17(2):107-112.doi:

10.14744/AnatolJC ardiol.2016.6812.

159. Venetsanos Association between gender and short-term outcome in patients with ST elevation myocardial infraction | BMJOpen 2017;7:e0152
participating in the international, prospective, randomised Administration of Ticagrelor in the catheterisation | 41.doi: 10.1136/bm jopen-2016-015241
Laboratory or in the Ambulance for New ST elevation myocardial Infarction to open the Coronary artery
(ATLANTIC) trial: a prespecified analysis

160. WojakowskKi Effects of Transendocardial Delivery of Bone Marrow-Derived CD133* Cells on Left Ventricle Perfusion and | Circ Res. 2017 ;120(4):670-680.
Function in Patients With Refractory Angina: Final Results of Randomized, Double-Blinded, Placebo-Controlled | doi: 10.1161/CIRCRES AHA.116.309009.
REGENT-VSEL Trial. .

161. Brener Relation of Baseline Hemoglobin Levels and Adverse Events in Patients With Acute Coronary Syndromes (from | AmJ Cardiol. 2017 ;119(11):1710-1716. doi:
the Acute Catheterization and Urgent Intervention Triage strategY and Harmonizing Outcomes with | 10.1016/j.amjcard.2 017.02.052.
RevasculariZatiON and Stents in Acute Myocardial Infarction Trials).

162. Skielboe Cardiovascular exercise and burden of arrhythmia in patients with atrial fibrillation - A randomized controlled trial. | PL0oS One. 2017 ;12(2):e0170060.

doi: 10.1371/journal.pon €.0170060.

161. Brener Relation of Baseline Hemoglobin Levels and Adverse Events in Patients With Acute Coronary Syndromes (from AmJ Cardiol. 2017 ;119(11):1710-
the Acute Catheterization and Urgent Intervention Triage strategY and Harmonizing Outcomes with 1716. doi: 10.1016/j.amjcard.2 017.02.052
RevasculariZatiON and Stents in Acute Myocardial Infarction Trials).

162. Skielboe Cardiovascular exercise and burden of arrhythmia in patients with atrial fibrillation - A randomized controlled PLoS One. 2017(2):e0170060.doi:
trial. 10.1371/journal.pon €.0170060.

163. Felker Effect of Natriuretic Peptide-Guided Therapy on Hospitalization or Cardiovascular Mortality in High-Risk JAMA. 2017 ;318(8):713-720.doi:

Patients With Heart Failure and Reduced Ejection Fraction: A Randomized linical Trial.

0.1001/jama.2017.10565.

26



https://doi.org/10.1161/CIRCULATIONAHA.117.029779
https://doi.org/10.1161/CIRCULATIONAHA.117.029779
https://doi.org/10.1161/CIRCULATIONAHA.117.029779

164. Felker Effect of Natriuretic Peptide-Guided Therapy on Hospitalization or Cardiovascular Mortality in High-Risk JAMA. 2017 318(8):713-720.
Patients With Heart Failure and Reduced Ejection Fraction: A Randomized Clinical Trial. doi: 10.1001/jama.2017.10565.
165. Fernandes. Inflammatory biomarkers and effect of exercise on functional capacity in patients with heart failure: Insights from | Eur J Prev Cardiol. 2017 ;24(8):808-817. doi:
a randomized clinical trial. 10.1177/2047487317690458.
166. Williams. Symptoms and quality of life in patients with suspected angina undergoing CT coronary angiography: a Heart. 2017 ;103(13):995-
randomised controlled trial. 1001. doi: 10.1136/heartjnl- 2016-310129.
167. Sun Effect of High Thoracic Sympathetic Nerve Block on Serum Collagen Biomarkers in Patients with Chronic Heart | Cardiology.  2017;136(2):102-107.  doi:
Failure. 10.1159/000448165.
168. Shi. Atherosclerosis associated with dynamic inflammation changes after multifactorial intervention in short-duration J Diabetes Complications. 2017 ;31(8):1286-
type 2 diabetes: A randomized, controlled, 10- year follow-up trial. 1292. doi:0.1016/j.jdiacomp.
169. Tani Impact of Adding Eicosapentaenoic Acid to Statin Therapy on Plasma Pentraxin 3 Level in Patients with Stable Am J Cardiovasc Drugs. 2017;17(1):49-
Coronary Artery Disease: A 6-Month, Randomized Controlled Study. 59.doi: 10.1007/s40256-016-
0195ID:27778191.
170. Zou Hypertension Prevalence, Health Service Utilization, and Participant Satisfaction: Findings From a Pilot Inquiry. 2017 ;54:469580177249
Randomized Controlled Trial in Aged Chinese Canadians. 42. doi: 10.1177/0046958017724942.
171. Chen Effect of atorvastatin on serum omentin-1 in patients with coronary artery disease. Coron Artery Dis. 2017 ;28(1):44-
51. doi: 10.1097/MCA.0000000000000435.
172. Cannon PARADIGM-HF Investigators and Committees. Dementia-related adverse events in PARADIGM-HF and other | Eur J Heart Fail. 2017 ;19(1):129-137.doi:
trials in heart failure with reduced ejection fraction. 10.1002/ejhf.687.
173. Masahiko Effects of Long-Acting Loop Diuretics in Heart Failure With Reduced Ejection Fraction Patients With Cardiac | , International Heart Journal, 2017, Volume 58,
Resynchronization Therapy Issue2, Pages 211-219.
174. Wang Sildenafil Treatment in Heart Failure With Preserved Ejection Fraction: Targeted Metabolomic Profiling in the JAMA Cardiol. 2017 ;2(8):896-901. doi:
RELAX Trial. 10.1001/jamacardio.2017.1239.
175. Erik CPAP Does Not Reduce Inflammatory Biomarkers in Patients With Coronary Artery Disease and Nonsleepy Sleep, Volume 40,Issue 11, November
Obstructive Sleep Apnea: A Randomized Controlled Trial, 2017,zsx157 https://doi.org/10.1093/sleep/z sx157
176. Casanova Omega-3 fatty acids supplementation improves endothelial function and arterial stiffness in hypertensive patients | J Am Soc
with hypertriglyceridemia and high cardiovascular risk. Hypertens.2017Jan;11(1):1019.doi:10.1016/j
.jash.2016.10.004.
177. Alenezi Usefulness of Myocardial Annular Velocity Change During Mental Stress to Predict Cardiovascular Outcome in | Am J Cardiol. 2017 ;120(9):1495-1500. doi:
Patients With Coronary Artery Disease (From the Responses of Mental Stress-Induced Myocardial Ischemia to | 10.1016/j.amjcard.2 017.07.039.
Escitalopram Treatment Trial).
178. Zheng Xuezhikang reduced arterial stiffness in patients with essential hypertension: a preliminary study. Braz J Med Biol Res. 2017 ;50(10):e6363. doi:
10.1590/1414- 431X20176363.
179. Mas Patent Foramen Ovale Closure or Anticoagulation vs. Antiplatelets after Stroke. N Engl J Med. 2017 ;377(11):1011-
1021. doi: 10.1056/NEJM0al705915.
180. Buis Text Messaging to Improve Hypertension Medication Adherence in African Americans From Primary Care and JMIR Mhealth Uhealth. 2017 ;5(2):e9. doi:

Emergency Department Settings: Results From Two Randomized Feasibility Studies.

10.2196/mhealth.6630.

27



https://doi./
https://doi.org/10.1093/sleep/zsx157
https://doi.org/10.1093/sleep/zsx157

181. Lee Effects of preanesthetic dexmedetomidine on hemodynamic responses to endotracheal intubation in elderly Korean J Anesthesiol. 2017 ;70(1):39-45.
patients undergoing treatment for hypertension: a randomized, double-blinded trial. doi: 10.4097/kjae.2017.70.1.39.
182. O'Neal Echocardiographic predictors of atrial fibrillation in patients with heart failure with preserved ejection Eur Heart J Cardiovasc Imaging. 2017
fraction. ;18(7):725-729.doi: 10.1093/ehjci/jex03.
183. Ribaric Prophylactic versus clinically-driven antibiotics in comatose survivors of out-of- hospital cardiac arrest-A Resuscitation. 2017 ;111:103-109.
randomized pilot study. doi: 10.1016/j.resuscitati on.2016.11.025.
184. Ennis Randomised feasibility trial into the effects of low-frequency electrical muscle stimulation in advanced heart failure | BMJ Open. 2017;7(8):e016148.
patients. doi: 10.1136/bmjopen- 2017-016148.
185. Oliveira Unsaturated Fatty Acids Improve Atherosclerosis Markers in Obese and Overweight Non-diabetic Elderly Patients. | PMCID: PMC5629639.0bes Surg. 2017
(10):2663-2671. doi: 10.1007/s11695-017-
2704-8.
186. Zhang Effects of integrated chronic care models on hypertension outcomes and spending: a multi-town clustered BMC Public Health 17, 244
randomized trial in China. (2017).https://doi.org/10.1 186/s12889-017-4141-
y
187. Pasupathy Early Use of N-acetylcysteine With Nitrate Therapy in Patients Undergoing Primary Percutaneous Coronary Circulation. 2017Sep 5;136(10):894-903. doi:
Intervention for ST-Segment-Elevation Myocardial 10.1161/CIRCULA TIONAHA.117.027575.
Infarction Reduces Myocardial Infarct Size (the NACIAM Trial [N-acetylcysteine in Acute Myocardial Infarction]).
188. Sendergaard Patent Foramen Ovale Closure or Antiplatelet Therapy for Cryptogenic Stroke.. N Engl J Med. 2017 ;377(11):1033-
1042. doi: 10.1056/NEJMoal7
07404. Erratum in: N Engl J Med.
189. Clemenza AREA IN-CHF Investigators. Galectin-3 and the Mineralocorticoid Receptor Antagonist Canrenone in Mild CircJ. 2017 ;81(10):1543-
Heart Failure. 1546. doi: 10.1253/circj.CJ-17-0656.
190. Qin Elevated Homocysteine Concentrations Decrease the Antihypertensive Effect of Angiotensin-Converting Enzyme Arterioscler Thromb Vasc Biol. 2017
Inhibitors in Hypertensive Patients. ;37(1):166-172.
doi: 10.1161/ATVBAH A.116.308515.
191. Yang Efficacy and Safety of Intravenous Urapidil for Older Hypertensive Patients with Acute Heart Failure: A Multicenter | Yonsei Med J. 2017 ;58(1):105-113.
Randomized Controlled Trial. doi: 10.3349/ym;j.2017.58.1.105.
192. Ellingsen SMARTEX Heart Failure Study (Study of Myocardial Recovery After Exercise Training in Heart Failure) Group. | Circulation. 2017;135(9):839-849. doi:
High- Intensity Interval Training in Patients With Heart Failure With Reduced Ejection Fraction.. 10.1161/CIRCULA TIONAHA.116.022924.
193. Williams Effects of Sacubitril/Valsartan Versus Olmesartan on Central Hemodynamics in the Elderly With Systolic Hypertension. 2017;69(3):411-420.
Hypertension: The PARAMETER Study. doi: 10.1161/HYPERTE NSIONAHA.116.0 8556.
194. Castro Cholinesterase inhibition reduces arrhythmias in asymptomatic Chagas disease. Cardiovasc ~ Ther. 2017  ;35(5). doi:
10.1111/1755- 5922.12288.
195. Dominguez- Effect of intravenous and intracoronary melatonin as an adjunct to primary percutaneous coronary intervention for | JPineal Res. 2017 ;62(1)o0i:.1111/jpi.12374.
Rodriguez acute ST-elevation myocardial infarction: Results of the Melatonin Adjunct in the acute myocaRdial Infarction
treated with Angioplasty trial.
196. Dalby Dual antiplatelet therapy in patients with diabetes and acute coronary syndromes Am Heart J. 2017 ;188:156-166.

28




197. Weisman Effect of supplemented intake of omega-3 fatty acids on arrhythmias in patients with ICD: fish oil therapy may J Interv Card Electrophysiol. 2017 ;49(3):255-
reduce ventricular arrhythmia. 261.doi: 10.1007/s10840-017-0267-17.
198. Eisen Digoxin Use and Subsequent Clinical Outcomes in Patients With Atrial Fibrillation With or Without Heart Failure J Am Heart Assoc. 2017 30;6(7):e006035.doi:
in the ENGAGE AF-TIMI 48 Trial.. 10.1161/JAHA.117.
006035.
199. Damorim Kinetics of Hypotension during 50 Sessions of Resistance and Aerobic Training in Hypertensive Patients: a Arq Bras Cardiol. 2017 ;108(4):323-
Randomized Clinical Trial. 330. doi: 10.5935/abc.20170029.
200. Hofmann DETO2X-SWEDEHEART Investigators. Oxygen Therapy in Suspected Acute Myocardial Infarction.. N Engl J Med. 2017 ;377(13):1240-
1249. doi: 10.1056/NEJM0al706222.
201. Farha Pulmonary arterial hypertension treatment with carvedilol for heart failure: a randomized controlled trial. JCI Insight. 2017 ;2(16):€95240.
doi: 10.1172/jci.insight. 95240.
202. Gomes A Randomized Open-Label Trial to Assess the Effect of Plant Sterols Associated with Ezetimibe in Low-Density | JMed Food. 2017 ;20(1):30-36.
Lipoprotein Levels in Patients with Coronary Artery Disease on Statin Therapy. doi: 10.1089/jmf.2016.0042.
203. Hougaard Influence of ezetimibe in addition to high- dose atorvastatin therapy on plaque composition in patients with ST- | Cardiovasc Revasc Med. 2017 ;18(2):110-
segment elevation myocardial infarction assessed by 117.doi: 10.1016/j.carrev.20
204. Schwarz Inorganic Nitrate in Angina Study: A Randomized Double-Blind Placebo- Controlled Trial.. J Am Heart Assoc. 2017;6(9):e006478.
doi: 10.1161/JAHA.117.006478.
205. Ambrosy A, Mentz RJ. Aerobic exercise training and general health status in ambulatory heart failure patients with a reduced Am Heart J. 2017 ;186:130-138.
ejection fraction-Findings from the Heart Failure and A Controlled Trial Investigating Outcomes of Exercise doi: 10.1016/j.ahj.2016.12.017.
Training (HF- ACTION)trial.
206. Link Stroke and Mortality Risk in Patients With Various Patterns of Atrial Fibrillation: Results From the ENGAGE Circ  Arrhythm Electrophysiol. 2017
AF-TIMI 48 Trial (Effective Anticoagulation With Factor Xa Next Generation in Atrial Fibrillation- ;10(1):e004267.doi:
Thrombolysis in Myocardial Infarction 48). 10.1161/CIRCEP.116.004267.
207. Wright The BROAD study: A randomised controlled trial using a whole food plant- based diet in the community for Nutr Diabetes. 2017 ;7(3):e256.doi:
obesity, ischaemic heart disease or diabetes. 10.1038/nutd.2017.3.
208. Barma Association between GDF-15 levels and changes in vascular and physical function in older patients with Aging Clin Exp Res. 2017 ;29(5):1055-
hypertension. 1059. doi: 10.1007/s40520-016-0636-0.
209. Kristensen Clinical and Echocardiographic Characteristics and Cardiovascular Outcomes According to Diabetes Status in | Circulation. 2017;135(8):724-735. doi:
Patients With Heart Failure and Preserved Ejection Fraction: A Report From the |- Preserve Trial (Irbesartan in | 10.1161/CIRCULA TIONAHA.116.024593.
Heart Failure With Preserved Ejection Fraction).
210. Borer Efficacy Profile of Ivabradine in Patients with Heart Failure plus Angina Pectoris. Cardiology.  2017;136(2):138-144.  doi:
10.1159/000449243.
211. Lee Randomized, Multicenter, Double-blind, Placebo-controlled Study to Evaluate the Efficacy and the Tolerability Clin Ther. 2017 Dec;39(12):2366-2379. doi:
of a Triple Combination of Amlodipine/Losartan/Rosuvastatin in Patients With Comorbid Essential 0.1016/j.clinthera. 2017.10.013.
Hypertension and Hyperlipidemia.
212. Ahmadian Taurine Supplementation Improves Functional Capacity, Myocardial Oxygen Consumption, and Electrical Activity | JDiet Suppl. 2017 ;14(4):422-
in Heart Failure 432. doi: 10.1080/19390211.2016.1267059.
213. Nammas Outcome of poor initial TIMI flow in patients presenting with acute coronary syndrome. Scand Cardiovasc J. 2017;51(5):248-254.

29




doi: 10.1080/14017431.2017.1346278.

214, Wei Clinical efficacy and safety of cardio- Biomedical Research (2017) Volume 28, Issue
selective B-receptor blocker in management of AECOPD complicated with right heart failure 10.
215. Fabris Long-term mortality and prehospital tirofiban treatment in patients with ST elevation myocardial infarction. Heart. 2017 ;103(19):1515-
1520. doi: 10.1136/heartjnl- 2017-311181.
216. Rhee The efficacy and safety of co- administration of fimasartan and rosuvastatin to patients with hypertension and | BMC Pharmacol Toxicol 18,
dyslipidemia. 2(2017).https://doi.org/10.1 186/s40360-016-
0112-7
217. Hanatani Administration of tolvaptan with reduction of loop diuretics ameliorates congestion with improving renal Heart Vessels. 2017 ;32(3):287-294.
dysfunction in patients with congestive heart failure and renal dysfunction. doi: 10.1007/s00380-016-0872-4.
218. Chung Clinical Efficacy and Safety of Naftopidil Treatment for Patients with Benign Prostatic Hyperplasia and Yonsei Med J. 2017;58(4):800-806.
Hypertension: A Prospective, Open-Label Study. doi: 10.3349/ym].2017.58.4.800.
219. Mangiacapr Heart Rate reduction by IVabradine for improvement of ENDothELial function in patients with coronary artery | Clin Res Cardiol. 2017 ;106(1):69-75.
disease: the RIVENDEL study. doi: 10.1007/s00392-016-1024-7.
220. Hwang Reduction in microalbuminuria by calcium channel blockers in patients with type 2 diabetes mellitus and IntJ Clin Pract. 2017 ;71(9):e12987.
hypertension-A randomized, open-label, active-controlled, superiority, parallel-group clinical trial. doi: 10.1111/ijcp.12987
221. Hegde Physical Activity and Prognosis in the TOPCAT Trial (Treatment of Preserved Cardiac Function Heart Failure With | Circulation. 2017 ;136(11):982-
an Aldosterone Antagonist). 992. doi: 10.1161/CIRCULA
TIONAHA.117.028002.
222. Gaggin Systematic Evaluation of Endothelin 1 Measurement Relative to Traditional and Modern Biomarkers for Clinical | AmJClin Pathol. 2017 May1;147(5):461-472.
Assessment and Prognosis in Patients With Chronic Systolic Heart Failure: Serial Measurement and Multimarker | doi: 10.1093/ajcp/agx014. PMID:28398455.
Testing.
223. Miyoshi RINC Study Collaborators. Effect of remote ischemia or nicorandil on myocardial injury following percutaneous | IntJ Cardiol. 2017 Jun 1;236:36-42.
coronary intervention in patients with stable coronary artery disease: A randomized controlled trial. doi: 10.1016/j.ijcard.2017.02.028. Epub
2017 Feb 10.PMID: 28214082
224, Fernandes Brief psychological intervention in phase | of cardiac rehabilitation after acute coronary syndrome. Rev Port Cardiol. 2017;36(9):641-649.English,
Portuguese. doi: 10.1016/j.repc.2017.01.005.
225. Suojanen L Haemodynamic Influences of Bisoprolol in Hypertensive Middle-Aged Men: A Double-Blind, Randomized, Basic Clin  Pharmacol Toxicol. 2017
Placebo- Controlled Cross-Over Study. ;121(2):130-137. doi: 10.1111/bcpt. 12771 .
226. Komajda prEserveD left ventricular ejectlon fraction chronic heart Failure with ivabradine studY (EDIFY) Investigators. Eur J Heart Fail. 2017 ;19(11):1495-1503. doi:
Effect of ivabradine in patients with heart failure with preserved ejection fraction: the EDIFY randomized lacebo- | 10.1002/ejhf.876.
controlled trial.
227. Cunha Oral magnesium supplementation improves endothelial function and attenuates subclinical atherosclerosis in | J  Hypertens. 2017  ;35(1):89-97.doi:
thiazide- treated hypertensive women. 10.1097/HJH.0000000000001129.
228. Ulrich Effect of breathing oxygen-enriched air on exercise performance in patients with precapillary pulmonary Eur Heart J. 2017 ;38(15):1159-
hypertension: randomized, sham-controlled cross-over trial. 1168. doi: 10.1093/eurheartj/e hx099.
229. Botto Electrical treatment of atrial arrhythmias in heart failure patients implanted with a dual defibrillator CRT device. | Int J Cardiol. 2017 ;236:181-186.doi:
Results from the TRADE-HF study. 10.1016/j.ijcard.2017.01.101.
230. Nedogoda Single-Pill Combination of Perindopril/Indapamide/Amlodipine in Patients with Uncontrolled Hypertension: A | Cardiol ~ Ther. 2017  ;6(1):91-104.doi:
Randomized Controlled Trial. 10.1007/s40119-017-0085-7.
231. Sharifi Effects of a therapeutic lifestyle change diet and supplementation with Q10 plus L- carnitine on quality of life in | Journal of cardiovascular and thoracic

patients with myocardial infarction: A randomized clinical trial.

research, 9(1), 21-28.

5171/jevtr.2017.03

https://doi.org/10.1

30



https://doi.org/10.1%205171/jcvtr.2017.03
https://doi.org/10.1%205171/jcvtr.2017.03

232. Holte Effect of interleukin-6 inhibition on coronary microvascular and endothelial function in myocardial infarction.. Heart. 2017  ;103(19):1521-1527. doi:
10.1136/heartjnl- 2016-310875.
233. Jeppesen Platelet aggregation during targeted temperature management after out-of- hospital cardiac arrest: A randomised | Platelets. 2018 ;29(5):504-511.doi:
clinical trial. 10.1080/09537104.2017.1336213.
234, Ozyildiz, Effects of Carvedilol Compared to Nebivolol on Insulin Resistance and Lipid Profile in Patients With Essential J Cardiovasc Pharmacol Ther. 2017;22(1):65-
Hypertension. 70. doi: 10.1177/107424841 6644987 ..
235. Gonzalez- Benefits of skeletal-muscle exercise training in pulmonary arterial hypertension: The WHOLEi+12 trial. Int J Cardiol. 2017 ;231:277-283. doi:
Saiz 10.1016/j.ijcard.2016.12.026.
236. Ertelt Comparison of Outcomes and Prognosis of Patients With Versus Without Newly Diagnosed Diabetes Mellitus After | Am J Cardiol. 2017 ;119(12):1917-1923. doi:
Primary Percutaneous Coronary Intervention for 10.1016/j.amjcard.2 017.03.016.
ST-Elevation Myocardial Infarction (the HORIZONS-AMI Study).
237. Gwag Cardioprotective Effects of Intracoronary Morphine in ST-Segment Elevation Myocardial Infarction Patients | J Am Heart Assoc. 2017 ;6(4):e005426.doi:
Undergoing Primary Percutaneous Coronary Intervention: A Prospective, Randomized Trial. 10.1161/JAHA.116.005426.
238. Ibrahim Serial Heart Rates, Guideline-Directed Beta Blocker Use, and Outcomes in Patients With Chronic Heart Failure | Am J Cardiol. 2017 ;120(5):803-808. doi:
With Reduced Ejection Fraction 10.1016/j.amjcard.2 017.05.052.
239. Kadoglou Effect of functional electrical stimulation on cardiovascular outcomes in patients with chronic heart failure. Eur J Prev Cardiol. 2017 ;24(8):833-839. doi:
10.1177/2047487316687428.
240. Seferovic Effect of sacubitril/valsartan versus enalapril on glycaemic control in patients with heart failure and diabetes: a Lancet Diabetes Endocrinol. 2017 ;5(5):333-
post-hoc analysis from the PARADIGM-HF trial. 340.doi: 10.1016/S2213-8587(17)30087-6.
241. Abdelaziz Efficacy and safety of intracoronary verapamil versus sodium nitroprusside for the prevention of microvascular Coron Artery Dis. 2017 ;28(1):11-16. doi:
obstruction during primary percutaneous coronary intervention for ST-segment elevation myocardial infarction. 10.1097/MCA.0000000000000423.
242. Givert CHAMPION Trial Investigators. Pulmonary Artery Pressure-Guided Management of Patients With Heart Failure | JAm Coll Cardiol. 2017 ;70(15):1875-
z and Reduced Ejection Fraction. 1886. doi: 10.1016/j.jacc.2017.08.010.
243. Liu Therapeutic effects of atorvastatin and ezetimibe compared with double-dose atorvastatin in very elderly patients | Oncotarget. 2017 ;8(25):41582-
with acute coronary syndrome. 41589. doi: 10.18632/oncotarge t.15078.
244, Shi. Atherosclerosis associated with dynamic inflammation changes after multifactorial intervention in short-duration | J Diabetes Complications. 2017 ;31(8):1286-
type 2 diabetes: A randomized, controlled, 10- year follow-up trial. 1292. doi: 0.1016/j.jdiacomp. 2017.05.008.
245, Fors Effects of person-centred care after an event of acute coronary syndrome: Two- year follow-up of a randomised | IntJCardiol. 2017 ;249:42-47.
controlled trial. doi: 10.1016/j.ijcard.2017.08.069.
246. Desali Reduced Risk of Hyperkalemia During Treatment of Heart Failure With Mineralocorticoid Receptor Antagonists | JAMA  Cardiol. 2017 ;2(1):79-85. doi:
by Use of Sacubitril/\Valsartan Compared With 10.1001/jamacardio
247, Kalizki Low dose-eplerenone treatment decreases aortic stiffness in patients with resistant hypertension. J Clin  Hypertens (Greenwich). 2017
;19(7):669-676.doi: 10.1111/jch.12986.
248. Zeymer Impact of immediate multivessel percutaneous coronary intervention versus culprit lesion intervention on 1-year | Eur Heart J Acute Cardiovasc Care. 2017
outcome in patients with acute myocardial infarction complicated by cardiogenic shock: Results of the randomised | Oct;6(7):601-609. doi:
IABP- SHOCK Il trial. 10.1177/2048872616668977.
249. Butler Intravenous Allogeneic Mesenchymal Stem Cells for Nonischemic Cardiomyopathy: Safety and Efficacy Results of | Circ Res. 2017 Jan 20;120(2):332-340.doi:
a Phase 11-A Randomized Trial. 10.1161/CIRCRES AHA.116.309717.
250. Storniolo A Mediterranean diet supplemented with extra virgin olive oil or nuts improves endothelial markers involved in | Eur J Nutr. 2017 Feb;56(1):89-97.doi:

blood pressure control in hypertensive women.

10.1007/s00394-015-1060-5.

31




3.1.2 Data Extraction

For data extraction, we used a data extraction sheet already tested and described in a
previous study [41], data extracting guide available here:
https://doi.org/10.1016/j.jpeds.2017.09.014 [40]. The following data were extracted:

journal type (e.g., specialty cardiovascular, or general medical), the publication details

and characteristics of the published trials (such as study design, intervention, trial
conduct, study sample, sample size, presence of a data monitoring committee, research
outcomes, and conclusions). Further, we collected information about trial registration.
Data extraction was completed by two reviewers (OB, OF): the first reviewer extracted
the data and then, the second reviewer double-checked the sample. Conflicts were
resolved through discussion and by reaching a consensus. Trial registration and
protocol availability were investigated by retrieving information from the publications
and via additional Internet searches (in Google and Google scholar). For the internet
searches, we used the trial register number, the investigators’ names, and keywords

describing the intervention or the condition.

3.1.3 Assessment of Methodological Quality and Reporting

We used the Cochrane RoB assessment tool [42] to evaluate the methodological quality
of included RCTs. This tool assesses seven domains as mentioned above 1n details. We
used the Cochrane RoB tool to assess RoB for the primary outcome. When the primary
outcome was not clearly defined, we presumed it was the outcome either (1) described
under aims/objectives of the study, (2) the outcome used to determine the sample size, or
(3) the first outcome reported in the publication. One researcher performed a RoB
assessment, while a second researcher was assigned to ensure the correctness of the
assessments for each study. Following Cochrane procedures [25], we classified each
domain as low, unclear, or high risk. Then, the overall RoB was determined as follows:
low when all domains were assessed as low RoB; unclear when at least 1 domain was
assessed as unclear, and no domains were assessed as high RoB; and high if any domain

was assessed as high RoB [25].

3.1.4 Statistical Analysis
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Statistical analyses were conducted by the statistical software R version 4.1.2 [43]. The
data were analyzed descriptively, using means and standard deviations (SDs), medians
and ranges for continuous variables and proportions for categorical variables. A
multivariable logistic regression analysis was conducted to investigate the association
between pre-specified study characteristics and the odds of high/unclear RoB. The value
of p < 0.05 was considered as a significant result.

3.2 Change over Five Years in Important Measures of Methodological Quality and
Reporting in Randomized Cardiovascular Clinical Trials

3.2.1Sample selection and data extraction

We conducted two searches to identify RCTs published in either 2012 or 2017. As
mentioned above in details we used same methodology to identify our studies. Our search
resulted in 2566 trials. We included the first 250 (about 10%) eligible RCTs for both year
2012 and 2017. We used a data extraction tool that was developed for assessing the
methodological quality of RCTs in child health research [55].

All studies
N=64595

Included \ "~ Excluded

A 4
Studies first published Studies published in
in 2012 year another year
N=2566 N=62029

Figure 4. Flow diagram of the search (2012 year)
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TABLE 3. All included trials published in 2012 year (N=250)
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balloon angioplasty in drug-eluting stent restenosis: the PEPCAD-DES study.. 10.1016/j.jacc.2012.01.015.
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hydrochlorothiazide in stage 2 systolic hypertension.. 10.1161/HYPERTENSIONAHA.111.188284.

42. Rosenbaum Olmesartan medoxomil combined with hydrochlorothiazide improves 24-hour blood pressure control in Curr Med Res Opin. 2012 ;28(2):179-86. doi:
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3.2.2 Statistical Analysis

Statistical analyses were conducted by the statistical software R version 4.1.2 (R
Development Core Team 2021) [45]. To analyze for 5-year changes in main study
characteristics, we compared the 2017 sample with 250 RCTs published in 2012 [55]. All
collected binomial variables were analyzed using logistic regression analyses with
generalized linear models. All collected categorical variables with more than two
categories were analyzed with multinomial regression models. For these models, a single
p-value for the entire model was presented to provide a concise overview of the overall
significance. Variables of methodological quality and report were analyzed with separate
univariable logistic regressions. Model assumptions on residuals were checked using
“model-checking plots™. Statistical significance tests in the models were carried out with

Chi-square tests. The value of p < 0.05 was considered as a significant result.

45



4. Results

4.1 Methodological Quality and Risk of Bias Assessment of Cardiovascular Disease

Research: Analysis of Randomized Controlled Trials Published in 2017

4.1.1 Study Design and Reporting Characteristics of the Study Sample

Out of the 2,419 studies identified via search, we included the first 250 randomly selected

trials, which met our search inclusion criteria as shown in Figure 1. The publication and

trial characteristics of our sample are shown in Table 4.

TABLE 4. Publication and trial characteristics (N = 250).

Study characteristics N (%)

The geographical location of the corresponding author

Asia 65 (26.0%)
North America 69 (27.6%)
Europe (Excluding United Kingdom) 03 (37.2%)
South America 13 (5.2%)
Australia 2 (0.8%)
United Kingdom 8 (3.2%)
Type of journal

Specialty cardiovascular journal 100 (40.0%0)
General cardiovascular journal 46 (18.4%)
Specialty medical journal 49 (19.6%)
General medical journal 41 (16.4%)
Non-medical journal 14 (5.6%)
Study design

Parallel 231 (92.4%)
Crossover 15 (6.0%)
Factorial 4 (1.6%)
Study type

Efficacy/Superiority 237 (94.8%)
Equivalence 3 (1.2%)
Non-inferiority 4 (1.6%)
None of the above 6 (2.4%)

Intervention
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Drug 139 (55.6%)
Prevention or screening 20 (8.0%)
Device 23 (9.2%)
Other 68 (27.2%)
Placebo-controlled

Yes 68 (27.2%)
No 182 (72.8%)
Number of centers

Multicenter 157 (62.8%)
Single center 93 (37.2%)
Data Monitoring Committee

Yes 105 (42.0%)
No 04 (37.6%)
Unclear 51 (20.4%)
Funding source

Academic or Research institute 94 (37.6%)
Pharmaceutical 48 (19.2%)
Government 24 (9.6%)
Industry for device 10 (4.0%)
No external funding 4 (1.6%)
Private 50 (20.0%)
Unclear 21 (8.4%)
Primary outcome explicitly specified

Yes 157 (62.8%)
No 93 (37.2%)
Intervention favored

Treatment 139 (55.6%)
Control 0 (3.6%)
None 104 (41.6%)
Sample size calculation reported

Yes 151 (60.4%)
No 99 (39.6%)
Was there at least one statistically significant outcome?

Yes 215 (86.0%)
No 35 (14.0%)
Was the primary outcome statistically significant?

Yes 173 (69.2%)
No 77 (30.8%)
Overall authors conclusion

Positive 170 (68.0%)
Negative 34 (13.6%)
Neutral 46 (18.4%)
Adverse events

Reported 170 (68.0%)
Non-reported 82 (32.8%)
Trial registered

Yes 209(83.6%)
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Most of the included trials had a parallel design (92.4%) and were efficacy trials (94.8%).
Overall, 20.8% were placebo-controlled trials. An important part of the results of the trial
was published in specialty cardiovascular journals (40.0%). In 139 studies (55.6%), the
main goal was to evaluate the effects of pharmacological interventions. All geographic
areas were represented; the majority of authors were from Europe (37.4%) and North
America (26.0%). The funding source was specified in 91.6% of the included trials: most
of the trials were funded by an academic grant or a research institute (37.6%), while
industrial and pharmaceuticals funding were reported in 23.2% of the trials.

When analyzing the main results of trials, we observed that at least one statistically
significant result was reported in 86.0% of the studies; in these studies, the primary
outcome was reported to be statistically significant in 69.2% of the cases. The treatment
was favored in 55.6% and control in 3.6%. At least one adverse event was reported in 68%
of the trials. A data monitoring committee was reported in 42% and sample size
calculation in 60.4%. A total of 83.6% of the studies were registered in one of the clinical
trials registries out of the 77.5% were registered in clinicaltrials.gov.

4.1.2 Risk of Bias Assessment

Table 5 shows the RoB assessment results. Overall, 29.2% of the studies were deemed as
low RoB, while the remaining studies were at either unclear (39.6%) or high risk (31.2%).
We rated the domains sequence generation, allocation concealment, and selective
reporting to be the domains most often at high RoB (13.2, 9.6, and 10.4%, respectively).
We investigated whether the RoB was associated with the following variables: type of the
intervention (drug vs. non-drug); single or multiple study centers; sample size; the
presence of a Data Monitoring Committee; statistical significance of the primary outcome

and trial registration (Table 6).
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TABLE 5. Risk of bias (RoB) assessments by domain (n=250).

Domain Risk of bias assessment N (%)
High Unclear Low
Sequence generation 33 (13.2%) 68 (27.2%) 149 (59.6%)
Allocation concealment 24 (9.6%) 51 (20.4%) 175 (70.0%)
Blinding: participant and personnel 11 (4.4%) 112 (44.8%) 127 (50.8%)
Blinding: outcome assessor 11 (4.4%) 33 (13.2%) 206 (82.4%)
Incomplete outcome data 8 (3.2%) 57 (22.8%) 185 (74.0%)
Selective reporting 26 (10.4%) 67 (26.8%) 157 (62.8%)
Other bias 36 (14.4%) 106 (42.4%) 108 (42.8%)
Overall RoB 78 (31.2%) 99 (39.6%) 73 (29.2%)
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TABLE 6. Multivariable regression analyses for all included trials, and trials with and without stated funding from the industry*.

All trials Industry-funded trials Non-industry funded trials

(N =250) (N =106) (N =119)

OR (95% CI) p OR (95% CI) p OR (95% CI) p
Drug trial (vs. non-drug trial) 0.53(0.29-0.97) | 0.04 0.49(0.18-1.27) | 0.15 0.50 (0.20-1.20) 0.12
Multicentre (vs. single center) 0.39(0.18 -0.80) | 0.01 0.13(0.02-0.61) | 0.02 0.80(0.32-2.00) 0.64
Sample size (>500 vs. smaller) 0.67 (0.34-1.31) | 0.24 0.60(0.23-1.56) | 0.29 1.72 (0.52 - 6.86) 0.40
Data Monitoring Committee 0.59 (0.32-1.09) | 0.09 0.36 (0.13-0.96) | 0.045 0.91(0.37-2.27) 0.84
(yes vs. no)
Primary outcome statistically 0.92(0.48-1.74) | 0.80 0.52(0.81-1.11) | 0.49 1.36 (0.54 —3.38) 0.51
significant (vs. not)
Trial registration reported 0.06 (0.003 - | <0.01 0.19(0.01-1.28) | 0.15 1.13(0.01-0.75) 0.06

0.31)

(vs. not reported)

*Funding was not reported in N = 25 studies
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TABLE 7. Risk of bias assessments by domain in studies funded by the industry or non-industry (N = 250).

RoB domain Funding source (industrial vs. non-industrial)
Industrial N (%) Non-industrial |N (%) P value

Random sequence generation Low 66 (62.3) Low 71(59.7) 0.4533
Unclear 32 (30.2) Unclear 33 (27.7)
High 8 (7.5) High 15 (12.6)

Allocation concealment Low 90 (84.9) Low 76 (63.9) 0.0014*
Unclear 13 (12.3) Unclear 32 (26.9)
High 3(2.8) High 11 (9.2)

Blinding participant and personnel Low 70 (66.0) Low 51 (42.9) 0.0001*
Unclear 35 (33.0) Unclear 61 (51.3)
High 1 (0.94) High 7 (5.9)

Blinding outcome assessor Low 95 (89.6) Low 95 (79.8) 0.1198
Unclear 8 (7.5) Unclear 19 (16.0)
High 3(2.8) High 5(4.2)

Incomplete outcome data Low 86 (81.1) Low 91 (76.5) 0.1734
Unclear 14 (13.2) Unclear 25 (21.0)
High 6 (5.7) High 3(2.5)

Selective reporting Low 80 (75.5) Low 86 (72.3) 0.8598
Unclear 23 (21.7) Unclear 29 (24.4)
High 3(2.8) High 4 (3.4)

Other bias Low 55 (51.9) Low 47 (39.5) 0.1659
Unclear 41 (38.7) Unclear 56 (47.1)
High 10 (9.4) High 16 (13.4)

Overall RoB Low 42 (39.6) Low 30 (25.2) 0.0587
Unclear 41 (38.7) Unclear 53 (44.5)
High 23 (21.7) High 36 (30.3)

Statistical analysis was made by regression analysis. *Statistically significant results (p < 0.001).

51




Of these variables, trial registration influenced overall RoB to the greatest extent (odds
ratio [OR] 0.06, 95% CI 0.03-0.31). Drug trials were more likely to have a low RoB than
non-drug trials (OR 0.53, 95% CI 0.29-0.97), and multicenter trials more likely than
single center trials (OR 0.39, 95% CI 0.18-0.80).

When we investigated individual RoB intems separately: drug trials (OR 0.39, 95% CI
0.22-0.66) and registered trials (OR 0.39, 95% CI 0.18-0.83) were more likely to have
low RoB for random sequence generation.

Drug trials (OR 0.51, 95% CI 0.28-0.93), registered trials (OR0.49, 95% CI 0.26-0.91),
and multicenter trials (OR 0.49, 95% CI 0.26-0.91) were more likely to have low RoB
for allocation concealment, while trials with a statistically significant result were more
likely to have unclear or high RoB (OR 2.59, 95% CI11.34-5.31).

Registered trials (OR 0.18, 95% CI 0.06-0.43), trials larger than 500 participants (OR
0.47, 95% CI 0.24-0.92), and trials with a Data Monitoring Committee (OR 0.50, 95%
Cl 0.28-0.87) had more often low RoB for the blinding of participants and personnel
while the blinding of outcome assessors was more often low RoB in multicenter trials
(OR 0.42, 95% C1 0.19-0.89) and registered trials (OR 0.27, 95% CI 0.12—-0.63).

There were no factors that increased the likelihood of low RoB for incomplete outcome
data; however, trials with statistically significant results decreased the likelihood of low
RoB for incomplete outcome data (OR 2.40, 95% CI1 1.18-5.21).

Larger trials with more than 500 participants were more likely to have low RoB for
selective reporting (OR 0.44, 95% CI1 0.19-0.95).

Registered trials (OR0.23, 95% CI 0.08-0.56) and multicenter trials (OR 0.31, 95%
Cl10.16-0.59) were more likely to have low RoB for other biases.

4.1.3 Risk of Bias According to a Funding Source

When funding source was added as an additional independent variable to the
multivariable regression model, funding did not seem to influence the likelihood of
overall low RoB (industry funding: OR 0.76, 95% CI 0.40-1.45).

In the sub-group of industry-funded trials, multicenter trial and Data Monitoring
Committee were factors that increased the likelihood of overall low RoB. None of the
investigated factors influenced the overall RoB within the sub-group of trials with non-
industry funding (Table 6). Compared with non-industry funded studies more industry

funded studies were rated as low RoB (84.9 vs. 63.9%) and less were rated as unclear
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(12.3 vs. 26.9%) or high RoB (2.8 vs. 9.2%) for allocation concealment (p < 0.001) (Table
7). More industry funded studies were rated low (66.0 vs.42.9%) and fewer were rated
as unclear (33.0vs 51.3%) or high risk (0.94vs 5.9%) for the blinding of participants and
personnel (p<0.001).

4.2 Change over Five Years in Important Measures of Methodological Quality and

Reporting in Randomized Cardiovascular Clinical Trials

4.2.1 Descriptive Analysis

The main characteristics of included cardiovascular RCTs are shown in Table 8. Data
from 2017 have been previously partly reported [55]. Values from 2012, some data on
additional measures of methodological quality and reporting for both years and statistical

comparisons were novel.

TABLE 8. Characteristics of cardiovascular trials from 2012(n=250) and 2017(n=250)

Characteristics 2012, n (%) 2017, n (%) p
Value

Type of Journal <0.001

Specialty cardiovascular journal 96 (38.4%) 100 (40.0%)

General cardiovascular journal 41 (16.4%) 46 (18.4%)

Specialty medical journal 26 (10.4%) 49 (19.6%)

General medical journal 50 (20.0%) 41 (16.4%)

Other 37 (14.8%) 14 (5.6%)

Continent of corresponding author <0.05

Africa 3 (1.2%) 0 (0.0%)

Asia 57 (22.8%) 65 (26.0%)

Australia 10 (4.0%) 2 (0.8%)

Europe (excluding UK) 70 (28.0%) 93 (37.2%)

North America 89 (35.6%) 69 (27.6%)

South America 8 (3.2%) 13 (5.2%)
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United Kingdom 13 (5.2%) 8 (3.2%)

Total 250 (100%) 250 (100%)

Study type 0.093
Efficacy/Superiority 244 (97.6%) 237 (94.8%)
Equivalence 2 (0.8%) 3 (1.2%)
Non-inferiority 4 (1.6%) 4 (1.6%)

None of the above 0 (0.0%) 6 (2.4%)

Study design <0.01
Cluster 7 (2.8%) 0 (0.0%)

Parallel 201 (80.4%) 231 (92.4%)

Crossover 34 (13.6%) 15 (6.0%)

Factorial 5 (2.0%) 4 (1.6%)

Other 3 (1.2%) 0 (0.0%)

Intervention type <0.001
Alternative therapeutic 24 (9.6%) 32 (12.8%)

Behavioral 0 (0.0%) 2 (0.8%)

Cell therapy 0 (0.0%) 1 (0.4%)
Communication, 4 (1.6%) 13 (5.2%)

Device 17 (6.8%) 23 (9.2%)

Diet, nutrition 26 (10.4%) 10 (4.0%)

Drug 117 (46.8%) 139 (55.6%)
Prevention or screening 43 (17.2%) 20 (8.0%)
Rehabilitation or psychosocial 18 (7.2%) 6 (2.4%)

Surgery or radiotherapy 1 (0.4%) 3 (1.2%)

Other 0 (0.0%) 1 (0.4%)

Type of control 0.628
Active intervention 153 (61.2%) 160 (64.0%)

No intervention 10 (4.0%) 21 (8.4%)

Placebo 86 (34.4%) 68 (27.2%)

Other 1 (0.4%) 1 (0.4%)
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Was the study multicenter? 0.063
Yes 117 (46.8%) 157 (62.8%)

No 131 (52.4%) 93 (37.2%)

Unclear 2 (0.8%) 0 (0.0%)

Was the study multinational? <0.05
Yes 45 (18.0%) 69 (27.6%)

No 205 (82.0%) 181 (72.4%)

Where were participants recruited from? <0.001
Developing country 3 (1.2%) 21 (8.4%)
Transitional country 8 (3.2%) 13 (5.2%)

Established market economy 239 (95.6%) 216 (86.4%)

Who funded the study? <0.001
Academic or Research institute 113 (45.2%) 94 (37.6%)
Government 44 (17.6%) 24 (9.6%)

Industry for device 4 (1.6%) 10 (4.0%)

No external funding 3 (1.2%) 4 (1.6%)
Pharmaceutical 36 (14.4%) 48 (19.2%)

Private 13 (5.2%) 50 (20.0%)

Unclear 37 (14.8%) 21 (8.4%)

How was the study population selected? 0.775
Inpatients 144 (57.6%) 133 (53.2%)
Outpatients 98 (39.2%) 116 (46.4%)

Unclear 7 (2.8%) 1 (0.4%)

Primary diagnostic category in the study 0.971
Circulatory system 250 (100%) 244 (97.6%)
Congenital malformations 0 (0.0%) 1 (0.4%)

Factors influencing health status 0 (0.0%) 2 (0.8%)

Metabolic disease 0 (0.0%) 2 (0.8%)

Unclear 0 (0.0%) 1 (0.4%)

Footnote: Intervention categories were defined based on Wood et al., 2008 [56] Multicenter trials were defined as trials with two or more administratively
distinct study centers. Multinational applied to the countries from which patients were enrolled. The economic status of the country was defined based
on Panagiotou et al., 2013 [57].
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TABLE 9. Changes in important measures of methodological quality and reporting

Study Characteristics 2012, n (%) | 2017, n (%) P Value
Funding source 0.002
Specified 243 (97.2%) | 229 (91.6%)

Not specified 7 (2.8%) 21 (8.4%)

Consent obtained 0.895
Reported 250 (100%) 248 (99.2%)

Not reported 0 (0.0%) 2 (0.8%)

Number of patients approached to participate in 0.854
the study

Reported 2 (0.2%) 12 (4.8%)

Not reported 248 (99.8%) | 238 (95.2%)
Number of patients consented to participate 0.534
in the study

Reported 2 (0.2%) 12 (4.8%)

Not reported 248 (99.8%) | 238 (95.2%)

Number of participants randomized 0.972
Reported 2 (0.2%) 2 (99.8%)

Not reported 248 (99.8%) | 248 (2.0%)

Number of participants analyzed 0.887
Reported 2 (0.2%) 1 (0.4%)

Not reported 248 (99.8%) | 249 (99.6%)

Sample size calculation <0.01
Reported 124 (49.6%) | 151 (60.4%)

Not reported 126 (50.4%) | 99 (39.6%)

Data Monitoring Committee <0.001
Yes 86 (34.4%) | 105 (42.0%)

No 39 (15.6%) | 94 (37.6%)

Unclear 125 (50.0%) | 51 (20.4%)
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Analysis described as intention to treat 0.120
Yes 232 (92.8%) | 222 (88.8%)

No 18 (7.2%) 28 (11.2%)

Primary outcome specified in trial registry 0.823
Yes 135 (54.0%) | 157 (62.8%)

No 115 (46.0%) | 93 (37.2%)

Primary outcome was objective 0.652
Objective 247 (98.8%) | 248 (99.2%)
Subjective 3 (1.2%) 2 (0.8%)

Type of primary outcome 0.124
Behavioural 20 (8.0%) 6 (2.4%)

Biomarker 40 (16.0%) 21 (8.4%)
Physiological 172 (68.8%) | 206 (82.4%)
Psychological 5 (2.0%) 5 (2.0%)
Techniques/Training 8 (3.2%) 6 (2.4%)

Quality of life 3 (1.2%) 1 (0.4%)

Other 2 (0.8%) 3 (1.2%)

At least one statistically significant outcome 0.899
Yes 213 (85.2%) | 215 (86.0%)

No 37 (14.8%) | 35 (14.0%)
Significant statistical primary outcome <0.01
Yes 197 (78.8%) | 173 (69.2%)

No 53 (21.2%) | 77 (30.8%)

The author’s overall conclusion <0.01
Negative 32 (12.8%) 34 (13.6%)

Neutral 18 (7.2%) 46 (18.4%)

Positive 193 (77.2%) | 170 (68.0%)
Insufficient evidence (intermediate) 7 (2.8%) (0.0%)

Planning to collect adverse effects/events or side <0.001

effects
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Reported 185 (74.0%) | 121 (48.4%)

Not reported 65 (26.0%) 129 (51.6%)

Harms reported <0.001
Yes 130 (52.0%) | 170 (68.0%)

No 120 (48.0%) | 80 (32.0%)

Blinding performed 0.087
Yes 126 (50.4%) | 145 (58.0%)

No 124 (49.6%) | 105 (42.0%)

Trial registered 0.238
Yes 135 (54.0%) | 192 (76.8%)

No 115 (46.0%) | 58 (23.24%)

Primary register 0.031
clinicaltrials.gov 124 (68.9%) | 164 (78.4%)

Other 56 (31.1%) | 45 (21.6%)

Primary outcome stated the same in trial registry <0.001
and in the publication

Yes 132 (52.8%) | 183 (73.2%)

No 76 (30.4%) 26 (10.4%)

N/A 42 (16.8%) 41 (16.4%)

The behavioral outcome included attitudes and specific (e.g., eating) behaviors; biomarkers were
defined as markers measured as an indicator of biological or pathogenic processes or pharmacologic
responses to an intervention; physiological outcomes reflected how a patient feels, functions, or
survives; psychological and quality of life outcomes included different scales measuring these
variables. We used ’no’ when something hasn’t been done when it could have been possible; and

used ‘N/A’ when it doesn’t apply to that particular trial.
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We observed significant differences in the country of origin defined based on the first
author’s affiliation between 2012 and 2017. In our 2017 sample, more publications were
published in specialty medical journals (19.6% compared to 10.4%; the logistic regression
result on the Type of Journal variable was: p < 0.001). In 2017 we included more RCTs
with parallel design (92.4% compared to 80.4%; p < 0.01), and among the interventions
there were more drug trials (55.6% compared to 46.8%) and surgical interventions (1.2%
compared to 0.4%), (p < 0.001). In the 2017 sample, we had a larger number of
multinational trials (27.6% compared to 18%), (p < 0.05) where developing (8.4%
compared to 1.2%) and transitional economy countries (5.2% compared to 3.2%) were
more often concerned (p < 0.001). In 2017 included trials were more often funded by
pharmaceutical companies or industry (p < 0.001). Table 9 shows changes in important

measures of methodological quality and reporting.

4.2.2 Change in Important Measures of Methodological Quality and Reporting

As compared to 2012, we observed an improvement in 2017 in the reporting of the
presence of a data monitoring committee (42.0% compared to 34.4%; p < 0.001). As com-
pared to 2012, there was a positive change in registering trials in trial registries in 2017
and, among clinical trial registries, the clinicaltrials.gov database had increased popularity
(registration rate in clinicaltrials.gov was: 78.4% compared to 68.9%; p = 0.03). Also,
significantly more RCTs reported sample size calculation (60.4% compared to 49.6%; p
< 0.01) in 2017 as compared to 2012. Although fewer RCTs specified plan to collect
adverse effects in 2017 (48.4% compared to 74%; p < 0.001), they reported harms more
often in 2017 (68% compared to 52%; p < 0.001).

When we investigated the reporting of results, we observed that the number of RCTs with
statistically significant results of the primary outcome was lower in the 2017 sample
(69.2% compared to 78.8%; p <0.01). Further, there were more publications with neutral
conclusions in 2017 (18.4% compared to 7.2%; p < 0.01). There were no statistically
significant differences between 2012 and 2017 in the number of intentions to treat
analyses, in the type of outcomes (as most outcomes were objective), or specific types of

primary outcomes.
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4.2.3 Change in Risk of Bias

We provided a RoB assessment by each domain for trials published in 2012 and 2017
year (Table 10). Compared with 2012, more 2017 RCTs were rated low (70.4% compared
to 38.8%) and fewer were rated unclear (20.4% compared to 50%; p < 0.001) risk for
allocation concealment. Fewer 2017 RCTs were rated low (50.8% compared to 65.6%; p
< 0.001) risk for blinding of participants and personnel, for blinding of outcome assessors
(82.4% compared to 90.8%; p < 0.001), and selective outcome reporting (62.8%
compared to 80.0%; p < 0.001). A similar proportion of 2017 RCTs were rated low risk
for random sequence generation (59.6% compared to 56.0%), and for incomplete
outcome data (74% compared to 73.6%;) compared to 2012. In 2017, more RCTs were
rated low (42.8% compared to 33.6%) risk for other RoB (p < 0.01). More trials were
rated low (29.2% compared to 21.2%) for overall RoB in 2017 compared to 2012 (p <
0.01).

In 2017, multicenter trials (OR 0.39, 95% CI 0.18 to 0.80), drug trials (OR 0.53, 95%CI
0.29 t0 0.97), and registered trials (OR 0.06, 95% CI 0.003 to 0.31) were also more likely
to have a low overall RoB. In 2012, there was not yet a significant difference between
multicenter or single-center trials (OR 0.52, 95% CI 0.24 to 1.22), drug trials, and non-
drug trials (OR 0.82, 95% CI 0.44 to 1.56). Trial registration was not yet shown to have
positive effects on RoB in 2012 either (OR 0.85, 95% CI 0.38 to 1.84).
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TABLE 10. Risk of bias assessments by domain in 2012 (n = 250) and in 2017 (n =

250)

N (%) in 2012 | RoB Domains N (%0) in 2017
Random sequence generation 0.381
Low 140 (56.0%) 149 (59.6%)
Unclear 95 (38.0%) 68 (27.2%)
High 15 (6.0%) 33 (13.2%)
Allocation concealment <0.001
Low 97 (38.8%) 175 (70.0%)
Unclear 125 (50.0%) 51 (20.4%)
High 28 (11.2%) 24 (9.6%)
Blinding participants and personnel <0.001
Low 164 (65.6%) 127 (50.8%)
Unclear 73 (29.2%) 112 (44.8%)
High 13 (5.2%) 11 (4.4%)
Blinding outcome assessors <0.001
Low 227 (90.8%) 206 (82.4%)
Unclear 19 (7.6%) 33 (13.2%)
High 4 (1.6%) 11 (4.4%)
Incomplete outcome data 0.469
Low 184 (73.6%) 185 (74.0%)
Unclear 60 (24.0%) 57 (22.8%)
High 6 (2.4%) 8 (3.2%)
Selective outcome reporting <0.001
Low 200 (80.0%) 157 (62.8%)
Unclear 48(19.2.0%) | 67 (26.8%)
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High 2 (0.8%) 26 (10.4%)

Other bias <0.01
Low 84 (33.6%) 108 (42.8%)

Unclear 131 (52.4%) 106 (42.4%)

High 35 (14.0%) 36 (14.4%)

Overall bias <0.01
Low 53 (21.2%) 73 (29.2%)

Unclear 142 (56.8%) 99 (39.6%)

High 55 (22.0%) 78 (31.2%)
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5. Discussion

5.1 Methodological Quality and Risk of Bias Assessment of Cardiovascular Disease
Research: Analysis of Randomized Controlled Trials Published in 2017

5.1.1 Summary of Main Findings

To our knowledge, this is the first research evaluating the RoB and its association with
specific trial characteristics in a randomly selected sample of clinical trials in adult
cardiovascular disease. Included trials were mainly parallel RCTs investigating the
efficacy of an intervention, with a very diverse trial scope and published in a variety of
cardiovascular and general medical journals. Of the 250 studies included, more than 85%
have reported at least one statistically significant result, with the primary outcome
significant in 69%. Treatment was favored in 55% of the studies, and adverse events were
reported in 68%. Less than one-third of our samples were overall low RoB, while the
other two-thirds were unclear or high RoB. Sequence generation, allocation concealment,
and selective reporting were the RoB domains most frequently rated at high risk. Trial
registration influenced overall RoB to the greatest extent. Drug trials were more likely to
be at low RoB than non-drug trials, and multicenter trials were more likely at a low risk
RoB than single-center trials. In the subgroup of industry-funded trials, multicenter trial
and Data Monitoring Committee were factors that increased the likelihood of overall low
RoB, while none of the investigated factors influenced the overall RoB within the
subgroupof non industry funded trials. Significant differences were found in the RoB for
the domains allocation concealment and the blinding of participants and personnel
between industry-funded and nonindustry funded trials, with industry funded trials more

often rated at low risk.

5.1.2 Strengths and Weakness of the Study

This study has several strengths. We aimed to select a sample of studies representative
for all randomized controlled trials published in 2017; we did not exclude published trials
based on the country, type of journal, type of participants, or type of intervention.
Included trials were randomly selected from all eligible trials. We used the most well
recognized tool for methodological assessment and the results indicated several areas of
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methodological weaknesses. To increase the reliability of findings, both data extraction
and RoB assessment were conducted by two independent researchers. However, there are
some weaknesses also. This study was not pre-registered. Our study is limited by the
included trials published in the English language only; conclusions cannot be generalized
to trials published in other languages. We could not identify register entries or trial
protocols for a subsample of trials, and it was difficult to properly evaluate the selective
outcome reporting in these trials. We have not contacted the authors to get additional
information about their trials; therefore, the assessments are solely based on published
information. Additionally, our studies focused on the internal validity of trials, but have

not assessed factors that may impact the external validity.

5.1.3 Discussion of Findings Considering Other Studies

Of the 250 analyzed trials, more than two-thirds (70.8%) were at high or unclear RoB,
which is consistent with previous study results [44,45]. The RoB domains sequence
generation, allocation concealment, and selective reporting was rated most often to be at
high risk in our study. Trial registration had the most beneficial effect on RoB in our
study. In previous studies, random sequence generation, allocation concealment, and
selective reporting were shown to differ between registered and unregistered gynecology
and fertility trials [46]. Registration was shown to be a factor influencing all RoB domains
except selective outcome reporting in a sample of pediatric research trials [41]. Trial
registration is a factor that has the potential to facilitate higher methodological quality
[47]. We found that drug trials were more likely at a low RoB than non-drug trials. This
might be in connection with the strict regulations surrounding drug trials. Differences in
protocol quality [48] registration and publication tendencies were described already in
previous publications [49,50], between trials with regulated and non-regulated
interventions. In our study, multi-center trials have demonstrated lower RoB compared
with single-center trials. This is consistent with the conclusions of Landoni et al., who
underlined bias issues characteristic for single-center trials (e.g., local effect bias,
selection and performance bias, detection and reporting bias, analysis and attrition bias,
concomitant therapy bias, low fragility index, and publication bias). Caution is advised
for the results of single-center RCTs [51].

The source of funding may have an important impact on trial planning, conduct, and
reporting [52-54]. In our study, we investigated the role of funding sources on RoB by

64



comparing trials funded or not by the industry. In our study, industry funded studies were
rated more often low for the allocation concealment and the blinding of participants and
personnel, as non-industry- funded studies. Our findings on the higher probability of
industry-funded trials to have adequate blinding are supported by the results of a similar
study conducted in pediatric RCTs [24,54]. The blinding of participants and personnel

may not always be feasible; however, studies should attempt blinding wherever possible.

5.1.4 Implications for Practice and Future Research

Our results underline the need of further improvement in the process of planning and
performing a clinical trial in the field of CVD research. Trial registration was associated
with a larger likelihood of low RoB, therefore mandatory trial registration should be
endorsed and enforced by ethic committees, funders, and journal editors. Further
favorable trial features associated with the lower RoB were multicenter trials, larger trials
with more than 500 participants, and trials with a Data monitoring Committee. Trials not
funded by the industry were more often at a high RoB for the allocation concealment and
the blinding of participants and personnel, indicating, that studies without industry
involvement need to pay greater attention to following certain methodological
recommendations. The same is applicable for cardiovascular research trials investigating
the effects of a non-drug intervention. In the present study, we focused on the
methodological quality of CVD research trials but did not assess reporting issues in detail.

This may need further assessed in the future.

5.2 Change over Five Years in Important Measures of Methodological Quality and
Reporting in Randomized Cardiovascular Clinical Trials

5.2.1 Summary of Main Findings

We observed that cardiovascular RCTs changed significantly from 2012 to 2017 years in
several characteristics related to their study design and reporting. Respectively, RCTs in
the 2017 sample were published mostly in specialty cardiovascular journals with a higher
number of authors from Asia and Europe compared to trials published in 2012. The 2017

sample included more parallel trials evaluating drug interventions. The number of
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industry-funded clinical trials increased from 2012 to 2017, while the number of trials
funded by the academy decreased. In the 2017 sample, more trials were from
developing and transitional economy countries. Multinational trials had a significantly
higher proportion in the 2017 sample compared with 2012.As compared to 2012, in 2017
there were significant changes in important measures of methodological quality and
reporting, including an improvement in the reporting of the presence of a data monitoring
committee, and a positive tendency of registering trials in trial registries. Also, we
observed that significantly more RCTs reported sample size calculations in 2017 as
compared to 2012. We also observed notable changes over five years in the ability of
cardiovascular RCTS to properly estimate the true intervention effect. The 2017 trials
were more likely to have a low RoB than 2012 for overall RoB. However, the 5-year
change was not clearly in the direction of improvement, as we observed a lower number
of RCTs with a low RoB for blinding of participants and personnel and blinding of
outcome assessors in 2017 as compared to 2012. In 2017, multicenter trials drug trials,
and registered trials were also more likely to have a low overall RoB than single center,
non-drug, non-registered trials. In 2012, these RoB differences were not yet present
between RCTs with specific characteristics.

5.2.2 Strengths and Weaknesses of the Study

For both investigated publication years we selected our sample randomly from Cochrane
CENTRAL as the most comprehensive resource of RCTs. The samples covered areas of
the prevention, diagnosis, and treatment of cardiovascular diseases, including acute
myocardial infarction, heart failure, arrhythmia, coronary revascularization, and chronic
coronary artery disease. Most of our trials were registered in clinical trial registries, so
essential trial details were double checked in both the full text article and the registry. We
used the most accurate tool for RoB (methodological quality) assessment including RCTs.
Two independent reviewers performed data extraction and RoB assessment;
discrepancies were always resolved by discussion.

This study has also some limitations. Our sample included about 10% from all eligible
cardiovascular disease trials published in the years 2012 and 2017 only in the English
language. This study was not pre-registered with a detailed statistical analysis plan. We
have chosen cardiovascular trials with participants aged 18years or older, therefore our

results are not applicable to pediatric trials in cardiovascular medicine.
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As we started our research in the year 2018 and intended to evaluate changes over time,
we decided to investigate publications from 2017, and from five years earlier, from 2012.
However, since 2017, the publication characteristics may have changed further. It also
has to be emphasized that the 2017 sample differed from the 2012 sample in many study
design and reporting features, which may have impacted our RoB results. Although we
have collected supplementary information from trial registries and published protocols,
this was not detailed enough to compare information across these different information

sources.

5.2.3 Discussion of Findings Considering Other Studies

The RoB in CVVD RCTs generally decreased over the 5 years. This is consistent with the
conclusions of Vinkers et al. [58], who reported significant improvement in the level of
RoB of RCTs over the past years in connection with increased knowledge about
mandatory trial registration and journal requirements. Our study revealed that trial
registration positively influenced RoB. This finding is in line with prior research
investigating clinical trial registration and the RoB. A study among clinical trials included
in Cochrane systematic reviews of interventions published between 2014 and 2019 found
that clinical trial registration was associated with a low RoB or all bias domains examined
except for attrition bias, and for overall RoB [59]. Registered trials were at lower RoB
than non-registered trials in Latin America and the Caribbean [60]. Prospectively
registered trials had a significantly lower RoB compared to unregistered trials across all
domains of health research [61].We found that multicenter trials were more likely at low
RoB than single center trials. This could be associated with that multicenter studies allow
for better control of study quality than single center studies [62]. Our findings are
consistent with Tamborska et al., who found that RCTs at lower RoB were more likely to
use multicenter recruitment in neurology trials [63]. Our investigation has shown that
drug trials had a more favorable impact on RoB than non-drug trials, which might be
related to the strict regulations these pharmaceutical trials must follow. Similarly, Cho Y
et al. found that most drug trials were at low RoB for blinding participants and personnel,
while almost two-thirds of non-drug trials were at high RoB for blinding participants and
personnel in cardiopulmonary resuscitation and emergency cardiovascular care [64].
Existing differences and the positive beneficial impact of regulations can be observed in

the planning phase of trials when regulated clinical trial protocols were described to
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follow reporting guidelines to a greater extent than non- regulated trials [65].

5.2.4 Implication for Practice and Future Research

We observed some improvements with respect to some important study design features
and some specific RoB domains over 5 years. However, there were also some
methodological features and RoB domains that changed in an unfavorable direction or
remained unchanged. This points to the need to continue to pay close attention to the
planning and conduct of RCTs in the field of cardiovascular clinical research.

This study identified several features of clinical trial planning and conducting that need
further improvement in the field of cardiovascular research. Improvements in study
design, conduct, and reporting will decrease research waste and support the realization of
evidence-based decisions in the field of cardiology. Journal adoption of existing reporting
guidelines may lead to potential mechanisms to ensure improvements in overall clinical
trial quality. We would emphasize that a paper that adheres to reporting guidelines better
places a clinical decision-maker to assess the quality of the trial design and conduct and
to interpret its findings accurately, improving the potential of the research to be impactful

and meaningful to patients and clinical practice.

5.2.5 Conclusion

Almost two-thirds of RCTs published in 2017 in the field of CVD research were at high
or unclear RoB. This indicates a need for more rigorous trial planning and conduct.
Prospective trial registration is a factor that predicts the lower RoB.

We call cardiovascular disease researchers to try to avoid possible risks of bias during
planning and conducting their cardiovascular RCTs and follow reporting guidelines when
communicating their results to ensure the validity of trial results and their effective

translation to evidence-based cardiovascular patient care.
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6. Novel findings and practical applications

1. Our results underline the need of further improvement in the process of planning
and performing a clinical trial in the field of CVD research.

2. Trial registration was associated with a larger likelihood of low RoB, therefore
mandatory trial registration should be endorsed and enforced by ethic committees,
funders, and journal editors.

3. Favorable trial features associated with the lower RoB were multicenter trials, larger
trials with more than 500 participants, and trials with a Data Monitoring Committee.

4. Trials funded by the academy were more often at a high RoB for the allocation
concealment and the blinding of participants and personnel than those funded by the
industry, indicating, that studies without industry involvement need to pay greater
attention to following certain methodological recommendations. The same is applicable
for cardiovascular research trials investigating the effects of a non-drug interventions.

5.  Our study identified several features of clinical trial planning and conducting that
need further improvement in the field of cardiovascular research, including a lower
number of RCTs with a low RoB for blinding of participants and personnel and
blinding of outcome assessors in 2017 as compared to 2012. Improvements in study
design, conduct, and reporting will decrease research waste and support the realization of
evidence-based decisions in the field of cardiology.

6. Ascompared to 2012, in 2017 there were significant changes in important measures
of methodological quality and reporting, including an improvement in the reporting of the
presence of a data monitoring committee, and a positive tendency of registering trials in
trial registries. Also, we observed that significantly more RCTs reported sample size

calculations in 2017 as compared to 2012.
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