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Abstract 

Introduction: Pragmatic studies such as the comparative effectiveness research (CER) trial, are 

increasingly being used to support evidence-based medicine (EBM). The CER trial aims to 

generate evidence by directly comparing two or more alternative interventions that are used in 

routine practice; benefit to primary care is substantial. As a result, there is need to monitor 

publication of completed CER trials that are valuable to primary healthcare. The publication 

patterns of these trials and characteristics associated with the likelihood of publication have yet 

to be evaluated. There is also little known about time to publication after study completion for 

published studies. Objective: This thesis sought to evaluate what proportion of primary care CER 

trials registered on clinicaltrials.gov (CT.gov) were published and the time to publication 

following primary study completion as well as associated factors. Methods: The CT.gov 

database was searched for completed randomized CER trials relevant to primary care with a 

study start date no earlier than September 27, 2007 and a primary completion date no later than 

August 01, 2015, to ensure a minimum of four-years of follow-up time for publication. PubMed, 

Embase and for NIH-funded studies, the RePORTER online portal, were searched for matching 

publications. Statistical Analysis: Logistic regression was used to identify factors associated 

with published trials compared to unpublished ones. For published studies, descriptive statistics 

were used to identify characteristics of all studies, including reporting of significant primary 

endpoints and lastly, linear regression was used to explore factors associated with time lag from 

primary study completion to publication. Results: The study cohort included 122 trials. 56 

(46%) trials had no matching full-text publication within four years and 39 (32%) trials 

had not been published in any form. Factors associated with published trials compared to 

unpublished trials on univariate logistic regression were government-funding and trials studying 
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cardiovascular conditions seen in primary care. On multivariable analysis, the only significant 

factor associated with publication was a cardiovascular study condition, as compared to an 

infectious disease study condition (odds ratio [4.4], 95% confidence interval 0.04-2.9, p=0.04). 

Out of the 54% of studies that were published, median time lag between primary study 

completion and publication was 25 months (IQR, 16-34). Trials comparing interventions for 

infectious disease and psychiatry conditions were associated with a longer time lag in publishing 

compared to cardiovascular study conditions (14.9 months, p=0.001 and 11.1 months, p=0.019, 

respectively). More than half (54%) of published studies reported a significant primary endpoint. 

Conclusion: Timely publishing of randomized CER trial results is unsatisfactory. Primary care 

physicians are often involved in the care of patients with cardiovascular disease, and timely 

publication of evidence that can inform real-world medical decision-making for these patients is 

promising. However, without timely reporting of all CER trials, potential evidence is left 

undiscovered and as a result, little to no valuable contribution is made to the overall field of 

primary healthcare. Consequences of non-publication include lack of regard for the primary care 

patients who volunteered in these studies, a breach in society’s trust in the biomedical research 

enterprise and a growing skepticism around the substantial efforts toward CER and EBM, given 

that the purpose of conducting comparative effectiveness studies is undermined when results fail 

to be reported.   
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Résumé 

 

Introduction: Les essais pragmatiques comme les essais contrôlés randomisés de recherche 

d'efficacité comparative (CER) soutiennent la médecine factuelle. L'essai CER crée des preuves 

en comparant directement deux ou plusieurs interventions alternatives qui sont utilisées dans la 

pratique courante; les médecins de soins primaires en bénéficieront. En conséquence, il est 

nécessaire de surveiller la publication des essais CER achevés qui sont précieux pour les soins 

primaires. Le temps de publication après l'achèvement de l'étude est inconnu. Objectif: Cette 

thèse évalue quelle proportion des études comparatives d'efficacité enregistrés liés aux soins 

primaires ont été publiés et le temps à publication après l'achèvement de l'étude primaire ainsi 

que les facteurs associés. Méthodes: La base de données (clinicaltrials.gov) a été recherchée 

pour les essais CER randomisés terminés pertinents pour les soins primaires avec une date de 

début au plus tôt le 27 septembre 2007 et une date d'achèvement primaire au plus tard le 01 août 

2015, afin d'assurer un minimum de quatre ans de suivi pour publication. PubMed, Embase et 

pour les études financées par les NIH, le portail en ligne RePORTER, a été recherché pour les 

publications correspondantes. Analyse statistique: une régression logistique a été utilisée pour 

identifier les facteurs associés aux essais publiés par rapport aux essais non publiés. Pour les 

études publiées, les statistiques descriptives ont été utilisées pour identifier les caractéristiques de 

tous les essais, la régression linéaire a été utilisée pour étudier les facteurs associés à décalage 

dans le temps de la fin à la publication. Résultats: Notre cohorte comprenait 122 essais. 56 

(46%) essais n'avaient pas de publication correspondante dans les quatre ans et 39 (32%) 

essais n'avaient été publiés sous aucune forme. Les facteurs associés aux essais publiés par 

rapport aux essais non publiés sur la régression logistique univariée étaient du financement du 

gouvernement et des essais qui étudient les maladies cardiovasculaires observés dans les soins 
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primaires. Sur l'analyse multivariable, le seul facteur significatif associé à la publication était une 

condition d'étude cardiovasculaire, par rapport à une condition d'étude de maladie infectieuse 

(odds ratio [4.4], intervalle de confiance à 95% 0,04-2,9, p = 0,04). Sur les 54% des essais 

publiés, le délai médian entre la fin de l'étude primaire et la publication était de 25 mois (IQR, 

16-34). Les essais comparant les interventions pour les maladies infectieuses et la psychiatrie 

étaient associés à un délai de publication plus long par rapport aux conditions cardiovasculaires 

(14,9 mois, p = 0,001 et 11,1 mois, p = 0,019, respectivement). Plus de la moitié (54%) des 

essais publiés ont signalé un critère d'évaluation principal significatif. Conclusions: La 

publication des résultats des essais randomisés CER à temps n'est pas observée. Les médecins de 

soins primaires s'occupent des patients atteints de maladies cardiovasculaires, et la publication 

d'informations pouvant éclairer la prise de décisions médicales réelles pour ces patients est 

prometteuse. Cependant, sans rapport en temps opportun de tous les essais, les preuves 

potentielles ne sont pas découvertes et, par conséquent, peu ou pas de contribution précieuse 

n'est apportée aux soins primaires. Les conséquences de la non-publication comprennent le 

manque de respect pour les patients de soins primaires qui se sont portés volontaires pour ces 

études, une rupture de la confiance de la société dans l'entreprise de recherche biomédicale et un 

scepticisme croissant à l'égard des essais comparatifs (CER). L'objectif de mener des études 

comparatives d'efficacité est compromis lorsque les résultats ne sont pas communiqués. 
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CHAPTER I - The CER trial and research integrity: an introduction 

Pragmatic research like the Comparative Effectiveness Research (CER) trial generates 

valuable evidence to inform medical and policy decisions alike by evaluating which standard of 

care interventions work better and for whom [1]. It makes sense to have a pool of unbiased and 

genuine research outcomes to make well-supported clinical decisions from. Primary care 

providers (PCPs) who are responsible for treating and providing follow-up care to both 

chronically ill and aging populations can benefit from CER trial outcomes. Results from 

comparative research have the potential to improve rates of informed and effective prescribing of 

common therapies [2,3]. However, research in the past has demonstrated that not all trial results 

are reported, and when they are reported, not all randomized controlled trial (RCT) results are 

reported honestly [4]. Investigators undertake the responsibility of modestly reporting their 

research via timely publications. This implies that CER RCTs do have the ability to add “good”, 

unbiased and timely published results into the healthcare evidence base, correcting inadequacies 

of former practice and treatment guidelines [5,6]. As the popularity of pragmatic research grows, 

the need to ensure unbiased outcomes are published when completed grows in parallel. 

Biases that detract from meaningful research have commonly been cited in the 

biomedical literature to result in phenomena such as selective outcome-reporting and inadequate 

publication of results [7]. Overall, researchers label the withholding of certain study outcomes as 

“publication bias”, a hallmark finding for the need for research transparency [8]. Publication bias 

involves consequences greater than studies simply going unpublished. Many have interpreted 

this bias as the publication of only positive results without reporting negative results, because 

negative studies are perceived as "failures" [9]. Publishing research outcomes of clinical trials 

are important for several specific reasons beyond simply being “the right thing to do”. A lack of 

honest reporting delays timely improvements in medicine as well as promotes the unnecessary 
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repetition of similar trials. Apart from the potential for redundant studies, resources such as the 

time of the clinical support team and research subjects as well as the funding invested into 

research by sponsors such as non-profits, academic medical centers and the industry are at stake 

[8]. Further, patients are recruited into studies as research subjects based on the signing of an 

informed consent form (ICF), which explains the risks and benefits of trial participation. The ICF 

commonly mentions that the involvement of research subjects is integral to enhancing scientific 

discovery in hopes of helping future patients [10]. Research subjects who participate in trials 

where outcomes are not published make no considerable scientific contribution and as a result, 

were likely misled to participate. Lastly, withholding evidence from RCTs poses the risk that 

medical opinion could potentially be altered for reasons not grounded in science (i.e. personal 

gain). Thus, nonpublication is unjust to both trial participants and patients outside of these trials 

who will be exposed to policies that did not account for negative study outcomes due to a lack of 

transparency in outcomes reporting.  

Given that a well-conducted study is important, the integrity of randomized comparative 

effectiveness research (CER) should be no exception. Being a pragmatic design, CER trials aim 

to evaluate head-to-head which therapies work compared to other commonly used standard of 

care therapies [11]. Moreover, there exist treatments and preventive approaches in medical care 

that have not yet been rigorously tested, which is problematic because trials of new interventions 

can be tested against control groups of “best-available” therapies to determine efficacy [12]. By 

testing the standard of care interventions already in use, physicians get a better idea of which 

standard therapy works better, rather than the knowledge that it has the potential to work in an 

ideal setting. The reasons to publish CER specifically are even more important than research in 

general. As described, comparative effectiveness trials study interventions that one could 
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typically access outside of the trial – such as a routinely used drug or medical device. Many 

suggest that this makes CER “minimal risk” to patients participating in the trial [13]. As a result, 

patients are not commonly subjected to ICF requirements to participate and ethics committees 

often provide these studies with expedited review rather than the thorough reviews that trials 

studying novel therapeutics receive [13]. Without needing to sign an ICF, patients in a doctor’s 

office could unknowingly be involved in a trial, believing that they are receiving care tailored to 

their health when instead they are participating in research where the goals of future patients are 

prioritized. Not publishing CER RCTs may cause distrust in the patient-physician relationship 

and undermine patient autonomy, as outside of the trial these patients could potentially choose to 

receive custom care for their needs instead of “care” determined by a trial protocol. For these 

reasons, among others, the general reasons for withholding research results are amplified for 

CER trials. Effectiveness trials are aimed at generating evidence to inform policy, and the moral 

basis for conducting CER is not met when outcomes are not disseminated to the public. 

Many CER RCTs test routine interventions by recruiting from primary care patient 

populations given the pragmatic nature of this research design [14]. This makes it important to 

ensure PCPs are effective and efficient when prescribing drug and treatment plans to their 

patients – one of the goals that randomized CER aims to achieve. What is missing from this 

picture is the need to monitor late phase trials, such as these CER trials, for unethical publication 

practices that can hold negative implications for primary care. A biased study, as discussed, can 

pose additional risks to study participants and down-stream information users regardless of the 

risks involved in participating in the study itself.   
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General Research Objectives 

This thesis serves two main purposes. First, to empirically evaluate the publication 

patterns of randomized CER trials with potential to improve primary care. Second, to assess the 

ethical implications associated with non-publication of randomized CER and the important role 

publication holds within the big picture of research. 
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CHAPTER II – Defining the CER trial and the need for transparency: a literature review 

 

What is Comparative Effectiveness Research?  

How CER should be defined has been debated in the literature [15]. The Institute of 

Medicine (IOM), the Federal Coordinating Council (FCC), the Agency for Healthcare Research 

and Quality (AHRQ) as well as other researchers have outlined their own terms for defining 

comparative effectiveness [16]. The different definitions are compared in Table 1. What is 

agreed upon is that the CER trial, also referred to as the comparative effectiveness trial, is 

distinct from other “typical” RCTs that come to mind. This is because CER RCTs generate 

outcomes that are useful in resolving “common decisional dilemmas”, rather than outcomes that 

are needed to assess a new drug’s safety or are needed for a treatment to receive FDA approval 

[17]. Although clinical effectiveness studies also serve to evaluate the effectiveness of therapies 

and preventive approaches, they are not the same as comparative effectiveness studies. CER 

trials directly compare multiple standard of care interventions, or “active” comparators, against 

each other, which is something not all clinical effectiveness studies are designed to do [11]. 

Further, participants of comparative effectiveness studies are recruited from real world 

populations, such as primary care, without regard for restrictive inclusion criteria to help reflect 

routine care [1,11]. However, other studies that do not assess effectiveness not only differ 

because they enforce stricter criteria for participation but also because they evaluate the study 

intervention in combination with the standard of care available, typically against a placebo [18]. 

Thus, regardless of how CER is defined specifically, the overall goal is to conduct a study where 

outcomes can be generalized to the real world, resulting in informed decisions and improved 

healthcare. 
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Table 1: Comparing Existing Definitions of Comparative Effectiveness Research  

Institutions Definition 

Federal Coordinating 

Council 

 

“the conduct and synthesis of research comparing 

the benefits and harms of various interventions and strategies for 

preventing, diagnosing, treating, and monitoring health conditions 

in real-world settings” [19] 

Agency for Health Care 

Research and Quality  

 

“compares the results of one approach for managing a disease to 

the results of other approaches.” [16] 

“head-to-head comparisons of treatment alternatives.” [20] 

“generating new findings through scientific studies of different 

interventions” [20] 

“Results summarized in a systematic review.” [20] 

Institute of Medicine 

 

“generation and synthesis of evidence that compares the benefits 

and harms of alternative methods to prevent, diagnose, treat and 

monitor a clinical condition, or to improve delivery of care.” [11] 

“purpose to assist consumers, clinicians, and policy makers to make 

informed decisions” [11] 

“improve health care at both individual and population levels” [11] 

 

Although all three widely accepted definitions of CER are similar, they are not the same. 

The FCC defines comparative effectiveness like the IOM does, focusing on generating and 

synthesizing research on harms and benefits of interventions whereas the AHRQ stresses the 

importance of disease management. Overall, CER helps establish standards for reliable practice 

guidelines that the medical community can trust. However, the FCC limits CER to studies 

conducted exclusively in real world settings. Although most CER is conducted in the community 

by non-expert health professionals to increase generalizability of evidence to routine clinical 

practice, a trial outcome that informs policy and clinical decisions need not have been conducted 

in a representative real-world setting [11]. For example, trials that inform decisions in a primary 

care setting could have been conducted by a specialist, although ideally these trials are conducted 

in the settings in which they are used. The IOM presents a broader definition of CER that 

includes research that will, for instance, “prevent, diagnose, treat and monitor” a disease through 

comparison of interventions regardless of setting [11]. IOM’s definition is also the only one 
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targeting a research audience – personalizing individual care with specific evidence generation 

and/or improving overall care approaches for a certain population [11].  

CER is a pragmatic research design based on a continuum of settings that may not always 

be purely indicative of the real world but may still be generating evidence to inform clinical 

decision making [21]. Moreover, the IOM supports the US congressional initiative for high 

priority CER topics, describing comparative effectiveness as the pursuit of understanding “what 

works in healthcare” [11]. Both the FCC and the IOM suggest that CER outcomes will 

eventually contribute to higher standards of evidence being synthesized. As mentioned, the 

IOM’s definition of CER places emphasis on identifying areas in medicine that are a national 

priority. However, this does not necessarily hold true. Authors Bourgeois et al found only a 

minority of research addressing the IOM’s high priority topics were studied through a CER 

design [22]. Lastly, AHRQ’s representation of CER places less emphasis on benefits and harms 

and more emphasis on managing disease and/or treatment approaches. Thus, compared to the 

FCC and IOM, AHRQ likely values preventive care less than the other patient-oriented 

initiatives and stresses active disease management. The AHRQ also views CER differently 

because where FCC and IOM mention synthesis, AHRQ specifies systematic reviews 

summarizing outcomes to be an important component of comparative effectiveness [20]. 

Other independent authors have also provided their own definitions of what comparative 

effectiveness studies are. For instance, the AHRQ explicitly states CER involves trials studying 

different interventions, but some argue that comparing the same interventions between different 

groups of patients as well as different clinical environments also constitutes CER [16,20]. 

Moreover, the same authors also argue that a single intervention could commonly be prescribed 

in different doses, and an RCT comparing varying doses of the same drug could also constitute 
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CER because of the greater aim of generating real-world evidence [16]. This would then imply 

that regardless of the specific definitions, any comparative study randomizing heterogenous, less 

fastidious study populations could possibly be CER since the study population represents the real 

world. However, this leads to the conversation of how different types of studies are designed and 

the complexities involved.  

Not so clear-cut: The Pragmatic-Explanatory Continuum 

The pragmatic-explanatory continuum that Thorpe et al. describe as the “PRECIS tool” 

evaluates the variation that exists between the explanatory trial and the pragmatic trial, 

illustrating that not all trials fall strictly under either type [21]. Figure 1 below demonstrates 

where on the Continuum, modified from Thorpe et al, studies that represent CER could take 

place. Explanatory trials evaluate a hypothesis to understand whether an intervention can work in 

an “ideal” environment, which is a highly stylized setting with narrow inclusion criteria for trial 

enrolment [23]. Early phase studies that are designed to test experimental therapies for safety and 

efficacy would count as explanatory. Pragmatic trials typically study primary endpoints 

concerning patient-centered outcomes and rigorously evaluate interventions used in the “usual” 

setting of routine care [24,25]. Late phase effectiveness studies are examples of pragmatic 

research since logically, only the interventions approved for consumer use based on early phase 

study results can be used in routine clinical practice [21]. Pragmatic research, like CER, values 

the non-compliance involved in routine care, understanding that patients will not always follow 

their doctor’s treatment and/or prevention plans. However, unlike explanatory trials, research 

with pragmatic qualities would not adjust study results for non-compliance, as this is what 

reflects care in the real world [23].   
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Figure 1:  

The Pragmatic-Explanatory Continuum Modified for Comparative Effectiveness Research 

 

CER seeks to find an appropriate balance between pragmatic and explanatory [26]. Not 

all pragmatic trials are CER trials but all randomized CER trials are pragmatic [24]. Finding the 

right balance between broad generalizability of results and robust scientific quality when a 

fastidious study is not being conducted is complex. Many confounders are present in CER trials, 

as they are the result of measures taken to increase external validity of research outcomes to 

generate real world evidence [1,23]. Patients enrolled in CER RCTS often have co-morbidities 

and varying health profiles compared to the backgrounds of participants of early phase studies. 

Moreover, many factors that may influence the results of a trial are not controlled for by CER 

investigators to help prevent the “ideal” settings of preapproval research [23]. No matter how 

pragmatic the CER trial design may be, explanatory components are bound to be present. Given 

the difficulties designing a methodologically robust CER study that is also representative of 

usual care, it's important to ensure these studies are not biased. As AHRQ’s Effective Health 

Care Program mentions, “unbiased information” is what drives the head-to-head assessment of 

comparative effect for alternative treatments [20]. 
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Primary Care and CER 

The World Health Organization (WHO) defines primary care as “first-contact, accessible, 

continued comprehensive and coordinated care” provided by family physicians, general 

practitioners, pediatricians and/or other generalist health professionals [27]. Since patients 

present themselves to primary care practices with common conditions and similar underlying 

symptoms that physicians see and treat routinely, a pragmatic research design is important to 

answer field-specific questions [14]. 

As discussed, CER trials are a type of pragmatic research design but the distinction 

becomes increasingly complicated when studying interventions beyond the primary level of 

healthcare. One could even question whether pragmatic trials are worth conducting at tertiary 

level of care such as for surgical interventions, given between 2008 and 2009, one in five 

surgical RCTs were discontinued early [28]. For instance, let’s look at a surgical trial in which 

two commonly used, complex surgery techniques are compared. The technique in question is 

most commonly used on patients in high-volume medical centers. This observation creates a 

conflict in the design of the pragmatic trial since performing such a technique under study 

protocol in an intense, high-volume environment may not be feasible. Moreover, investigators 

conducting highly technical and specialty pragmatic trials must now consider whether the trial 

should be conducted in the health care environment that is most feasible or in the health care 

environment that is likely to exist in the relevant specialist area [29,30]. Thus, primary care is the 

field of medicine where improving health outcomes for patients through pragmatic comparative 

effectiveness trials proves to be more valuable than other fields.  

Smelt et al state, “many trials in primary care require a pragmatic design” [14]. These 

authors also argue that although research outcomes are useful, investigators conducting 
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pragmatic trials in primary care should be aware that the standard of care control arm that should 

reflect routine care may not always be representative of usual care in the real world. These 

authors describe the risk of “study-induced behavioural change”, meaning differences may exist 

in the way patients within the trial are treated compared to the way routine patients are treated 

outside of the trial [14]. Although this risk may be present, primary care medicine remains a 

good fit for the CER trial design.  Ford and Norrie confirm this observation stating that “by 

virtue” certain trials are designed to be “more” pragmatic [31]. An intervention that is relatively 

less expensive and subjected patients to lower levels of risk would be more representative of 

usual care than a trial studying a complex intervention where both costs and risks are high [31]. 

For example, primary care trials can be far more easily conducted by randomizing entire clinics 

to two different standard of care therapies in a cluster RCT, resulting in comparative outcomes 

that can help improve usual care [32]. Thus, primary care medicine can be thought of as an ideal 

reservoir for conducting pragmatic CER trials. 

Importance of CER 

Active-comparator trials are more clinically valuable in terms of improving healthcare. 

Pre-license studies performed to obtain approval of the FDA and/or other competent authorities 

are not robust enough to generate evidence that is applicable to the many subgroups of patients 

that are present in routine care [25]. Pre-approval studies are conducted using small study sample 

sizes, making it easy to miss rare adverse events and the endpoints chosen are unlikely to address 

long-term outcomes [11]. Moreover, strategic selection of comparators and/or use of a placebo in 

pre-license research also results in outcomes unrepresentative of clinical practice [11]. Further, 

Naci et al argue that founding the regulatory approval of drugs and devices on placebo-controlled 

trials discourages researchers from participating in clinically relevant late phase comparative 
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effectiveness trials later on in the intervention’s lifespan [33]. These authors find this concerning 

because when a drug is thought to be efficacious, capable of providing benefit for a condition 

where approval was granted based on pre-license studies, post-market comparative studies of 

these interventions are unlikely to be conducted [33].  

Although comparative effectiveness trials are critical, conducting early phase studies to 

assess safety and efficacy are crucial, as well. Testing a new and experimental therapy in a 

controlled setting helps evaluate whether the intervention is effective against a placebo, standard 

of care or no therapy [11]. For instance, the Ischemic Optic Neuropathy Decompression Trial 

found that the surgical technique they were studying was not beneficial and instead may actually 

have caused harm when compared to no therapy [34]. This highlights how important pre-

approval research is to establish if an intervention is effective against no treatment and/or 

placebo. However, the use of suboptimal comparators during pre-licence research has been 

documented, leaving important pre-approval studies unjustified. For instance, authors found 

suboptimal standard of care comparators have been used when seeking initial FDA approval of 

anticancer drugs [35]. Around 17% of approved anticancer drugs used suboptimal control arms 

to compare the experimental drug with, leaving clinical data for these drugs up to cautious 

interpretation [35]. If a drug or device is approved without honest and appropriate demonstration 

of superiority to the best-available standard of care, physicians could be recommending better 

interventions in routine care already [12]. As Naci et al explain earlier, following the approval of 

an experimental agent, there is little push to monitor its effectiveness and eventually certain 

newly approved drugs become embedded into routine use, leaving clinicians to use their 

judgement when treating patients [33]. If an agent was FDA approved based on a trial that 

subjectively chose a comparator to speed up the drug’s delivery to the consumer or to increase 
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options for drugs available, then there remains the need for robust comparative effectiveness 

trials to assess which standard of care therapies work and for whom. 

Last, we note a criticism in the effectiveness of comparative effectiveness trials when it 

comes to observable effect sizes. Robert Temple, Deputy Center Director for Clinical Science at 

the FDA, describes how difficult observing a statistically significant difference is between a 

therapy and no therapy (or a placebo) even if such a difference may exist [36]. Further, observing 

this difference between two or more therapies that are already considered effective, as in the case 

of CER active-comparator RCTs, is far more difficult [36]. A remedy to preserving the value of 

CER trials would be to conduct studies of large sample sizes [37].   

What are transparent reporting practices and why are they important? 

William Shakespeare famously wrote in one of his tragedies, “If I lose mine honor, I lose 

myself” [38]. Honesty is important in all walks of life, as an academic or as a scientist, we all 

hold responsibilities to convey our findings modestly by neither over nor underreporting. Author 

John Ioannidis argues at length in his paper, “Why most clinical research is not useful”, that 

biased, and inadequately reported results leave important research of little value [39]. As 

discussed in Chapter I, biases are not new to biomedical research and the discoveries of 

dishonest research practices have tainted society’s trust in research at large. Attempts to enhance 

transparent reporting include development of clinical trial registries and stricter regulations for 

publishing in peer-reviewed journals. The database known as CT.gov was created so that 

investigators could prospectively register their trials and the International Committee for Medical 

Journal Editors (ICMJE) issued guidelines requiring trial registration prior to patient enrolment 

as a requisite to publication, a recommendation adopted by numerous journals [40]. In 2007, 

Section 801 of the Food and Drug Administration Amendments Act (FDAAA 801) regulation 
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was established to issue “civil monetary penalties” to investigators who failed to register their 

trials and those who did not comply with the mandated results reporting requirements [41]. 

Unfortunately, research is not always transparent despite the multiple safeguards in place.  

Bias in clinical research can be described as faults, intentional or not, that “encourage one 

outcome over others” [42]. If an RCT is conducted and biased outcomes are reported, medical 

experts, policymakers and the public in general will be misinformed about the benefits, risks, 

safety profile, effectiveness and/or efficacy of the intervention in question [43]. This a disservice 

not only to those who devoted their time and physical involvement as research subjects but to the 

down-stream subpopulations who will eventually be subjected to policies and reform based upon 

biased trial outcomes [43]. Despite the importance of honest and ethically-sound research, fraud 

and misconduct exists. A systematic review found that medical researchers frequently testified to 

inappropriate reporting and publication practices, including falsifying data and altering genuine 

outcomes. Moreover, over 33% of scientists revealed “questionable research practices” while 

approximately 2% admitted to distorting their data for various reasons – an unacceptable breach 

of scientific conduct under any terms [44]. Prior to the enactment of FDAAA 801, Boutron et al 

analysed a group of 72 RCTs published in 2006 that reported nonsignificant primary outcomes 

and found results to be commonly distorted, also known as “spin” [45]. The spin of results may 

influence readers to misinterpret facts and misinform the actions taken based on the distorted 

evidence [46].  

Furthermore, there are different types of misconduct that decrease the transparency of 

research beyond simply inappropriate reporting of results including, but not limited to, conflicts 

of interest and nonpublication. Given that one in every four clinical investigators have industry 

ties, Bekelman and colleagues observed in a comprehensive systematic review that industry-
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sponsorship was significantly associated with study outcomes favourable to the industry [47]. 

However, this finding appears to vary given different fields of medicine. For instance, critical 

and intensive care RCTs are not commonly industry-sponsored but when they were funded by 

the industry, no significant association with pro-industry outcomes could be seen [48]. Other 

authors have found that research outcomes are unchanged when holding financial ties with the 

company sponsoring the trial, but the interpretation of those outcomes are noticeably pro-

industry [49]. Despite ICJME registration requirements for RCTs to publish in member journals, 

not all investigators register their studies, contributing to a lack of transparency of ongoing trials 

and possible redundancy of trials already conducted when they are not registered prior to patient 

enrolment. Authors Milette et al found that in 63 RCTs published in top psychology and 

behavioural health journals between 2008 and 2009, 60% of reports improperly defined primary 

outcomes and only 13% were prospectively registered in a publicly available database [50]. To 

further propagate withholding of results beyond nonpublication, restrictive data-sharing policies 

limit widespread access to data from clinical trials that could be used for secondary analyses to 

improve health outcomes [51].  

Underreporting and withholding of RCT results is a frequent contributor of bias in meta-

analyses as well as a disregard for the ethically-sound research practices outlined in policies such 

as the Declaration of Helsinki [52]. In specific, when negative results are not reported as often as 

positive results, this leads to skewed information resulting from publication bias [8]. Non-

publication is a relevant concern across multiple disciplines of medicine. A cross-sectional 

analysis of RCTs studying rare diseases that were registered on CT.gov between 2010 and 2012 

found 66.5% remain unpublished within two years of completion and slightly above 30% remain 

unpublished within four years [53]. An analysis of large RCTs registered and completed before 
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early 2009 similarly observed a nonpublication rate of 29% and found 78% of unpublished 

studies did not report results on CT.gov either [54]. Digital health RCTs completed between 

2010 and 2013 presented almost the same finding, resulting in 27% of trials remaining 

unpublished even 5 years following study completion [55]. A rigorous evaluation of 

nonpublication of pediatric RCTs also uncovered the same outcome; 30% of completed trials 

were not published in any journal [56]. Even in an analysis of RCTs for ophthalmology 

interventions completed as far back as 1972, a surprising 81% of trials remained unpublished 

[57]. Thus, across disciplines and different time periods, nonpublication is still a threat to 

research integrity and transparency. 

Lastly, research design may also be a contributor of bias. The non-inferiority RCT is by 

virtue more vulnerable to misinterpretation and biased findings. This is because non-inferiority 

designs depend greatly on margins pre-determined by investigators and without legitimate 

reasoning, an erroneous margin of noninferiority could leave outcomes biased toward an 

outcome favoured by investigators [58]. Gyawali et al conducted an unrestricted PubMed search 

of non-inferiority RCTs of cancer drugs where 39% of RCTs used the non-inferiority design 

without proper justification and industry-sponsorship was significantly associated with 

unjustified use [59]. Inappropriate and fraudulent research practices hold consequences for both 

the overall research enterprise and the participants who volunteer in these trials.  

Why are transparent reporting practices important for CER? 

It is acknowledged that if the scientific gains from a trial are deceptively reported, 

distorted or unpublished, then the research-related risks posed to subjects will go unredeemed 

because of the biased trial’s lack of genuine knowledge transfer to society [60]. CER trials are 

often classified as minimal risk because they offer standard therapies that PCPs can also make 

available to patients outside of a trial [13]. This “minimal risk” reputation is what establishes the 
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foundation for the more lenient regulations for CER trials, including expedited and/or delegated 

review, waivers of informed consent as well as less vigilant data monitoring [13]. What is not as 

obvious with CER trials is that if the evidence somehow becomes biased, then that evidence is 

unfit to inform future policy/clinical decisions. Consequently, if the social gains are not present 

in the form of publication, then the trial is not justified regardless of how little physical risk trial 

participants are subjected to. Moreover, if CER trials do not ask for informed consent, then 

patients participating in biased trials will have their autonomy compromised for having 

participated in a trial that resulted in neither a significant social nor scientific gain [61]. Many 

patients enroll in trials, despite the varying levels of risk involved, so that they can play their part 

in advancing knowledge [10]. If this genuine medical knowledge is not the result of a trial and/or 

not honestly disseminated, the moral basis for randomizing subjects is not met, and the integrity 

of the research enterprise is put at stake.  

Additionally, since CER trials take place in pragmatic settings such as doctor’s offices. If 

they do not require the explicit informed consent from research subjects, then there is a high 

likelihood that subjects will mistake their participation in research for care [61]. Research 

subjects can be rendered ignorant of the part they are playing in research without an ICF 

available to shake them out of their complacency. Although the interventions offered through the 

trial will be standard, subjects will receive protocolized-care. In a clinical research setting, this 

“protocolized-care” will be the treatment delivered to the subject as part of a rigorous and 

methodological routine, dependent on the trial arm to which the subject is assigned [62]. Since 

these subjects are part of a trial that needs to preserve internal validity, PCPs cannot deliver 

optimal care adjusted to the subject’s needs [26]. This is so that investigators can meet the goal 

of a CER trial – generating scientifically robust evidence to support the effectiveness of a 
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commonly used intervention [63]. Attempts to enhance evidence-based approaches in treating 

and prescribing at both the physician-level and the policy-level is highly valued in primary care, 

but this evidence needs to be ethically generated. If CER trials are impacted by outcome-

reporting and publication biases, then the participation of patients in CER trials may be 

unjustified for several reasons including: withholding patient autonomy, an unclear research-or-

care distinction and inadequate scientific/social gains to redeem risks of randomization. Overall, 

EBM is only valuable if it aggregates the most reliable and trustworthy sources of research 

results and outcomes to inform medical decision-making [64]. 

Authors Naci et al highlight that post-marketing studies and post-approval studies like 

CER are often designed like pre-approval studies, undermining the purpose of completing them 

[65]. If a CER study uses inadequate clinical endpoints and/or lacks proper active comparators, 

then they are ill-suited to inform evidence-based decisions. The same authors also argue that 

industry-research partnerships in CER hold special obligations to advance EBM, recognizing the 

conflicts of interest that exist and efforts should be made to prevent undue influences from 

biasing research [66]. Dunn and Coiera even went as far as debating whether industry funded 

CER should be included as a source of genuine evidence in medical decision-making and policy 

reform without improved transparency in CER [67]. At last, it is worth exploring how frequently 

pragmatic trials like CER RCTs are sponsored by industry members, and according to Buesching 

and colleagues, the answer is rarely. Even when industry did fund CER RCTs, no significant 

differences were reported between generic drugs and the sponsor’s drugs [68], illustrating that 

conflict of interest may not play a huge role in biasing CER trials. 

Possible reasons reporting practices are not scrutinized for CER 

CER tests therapies commonly used by physicians, which are typically already thought of 

as more or less equally effective by the expert medical community [69]. This makes the non-
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inferiority design a popular choice for CER RCTs because they are in a unique position to 

compare the other attractive factors associated with standard therapies [69]. These factors 

include convenience, cost and tolerability, as long as one standard therapy is “not worse than” 

the other [70]. However, the non-inferiority trial poses a greater risk of producing biased results, 

as discussed earlier, if careful attention is not paid to conducting the trial and analyzing data [58]. 

Lack of participant adherence to a trial intervention in a superiority trial handicaps the study by 

diminishing its power – decreasing the study’s ability to detect a difference if it exists [71]. This 

is not the case for a non-inferiority trial. Poor adherence will instead bias results in the direction 

of the non-inferiority outcome because both arms of the trial will appear more alike [71].  

However, a closer look at what causes bias in CER trials that are specific to primary care 

suggests that this may not be the case [32]. Although non-adherence raises issues in the analysis 

of a non-inferiority trial design, it may not be a significant issue for a pragmatic trial. Non-

adherence, if it is not limited and adjusted for, adds significant bias to a trial’s results because it 

may be representative of the patients’ response to the intervention being tested [71]. An 

experimental drug can only be offered to patients in a clinically controlled setting, such as an 

early phase study, because its safety, efficacy and adverse events data are in the process of being 

evaluated. A common therapy, such as Aspirin, is a product already on the market with extensive 

safety and clinical benefit data available for primary care patients. When these patients enrol in a 

CER trial, investigators will have a better picture of how the subjects will respond to the 

common therapy as opposed to the experimental therapy. This means bias from non-adherence to 

the therapy tested is not common for primary care patients in CER trials because research 

subjects are more likely to comply with these standard therapies than experimental ones [32, 72]. 

Major reasons for non-adherence would logically include adverse events and difficulties keeping 
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up with a new drug regimen, eventually leading to subjects in the novel therapy arm to be lost to 

follow up. The subjects in the control arm will most likely will not experience this, leading to 

bias favouring the novel drug. Even if the same number of subjects are lost to follow up in each 

trial arm, bias still exists because prognoses will likely differ between groups – the new drug 

may provide a better or worse outcome than the drug in the control arm [73]. The primary care 

patients enrolled in CER trials will most likely not be subjected to such biases because their 

prognoses and outcomes should be similar in both trial arms because both trial arms are a 

comparison of active controls [32] – not experimental therapies. Lastly, CER trial participants 

can remain in the trial even if they need a “rescue treatment” [74], since the trial is aimed at 

generating real world evidence and such additional treatments may be needed during routine 

care. All these instances describe why bias from research design may not be a concern for CER 

and why these RCTs are not under the scrutiny explanatory trials are. 

Although trial registration and results submission to Clinicaltrials.gov is mandated for 

certain controlled clinical studies, investigators are not always compliant, resulting in delay as 

well as non-publication of results as described above [53-57]. In fact, a study done in 2011 found 

that non-industry sponsored trials were less compliant than industry-sponsored trials when 

submitting results to CT.gov [75]. A more recent analysis of CT.gov found that regardless of trial 

sponsor, late phase studies exhibited higher data submission rates [76]. These studies suggest 

that the structure and function of data monitoring and analysis is relatively more manageable for 

late phase studies. CER trial results are more likely to be available on public domain sooner and 

less likely to report distorted or biased outcomes. Also, if industry-sponsored studies are more 

compliant when it comes to results submission and higher data submission rates are limited to 
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late phase studies, then we are unlikely to observe pro-industry outcomes or other resulting 

unethical publication patterns for primary care CER trials. 

To conclude, explanatory trials may pose more "risks" to subjects because of how risk 

and harm to trial participants are defined. Pragmatic trials in primary care pose comparably less 

risk [14, 32]. However, there are other risks present in pragmatic CER. For instance, if a CER 

trial is not published then patient autonomy is threatened, the risk of complacency exists and the 

line separating treatment from research is blurred without cause. Also, the trust instilled in users 

of medical research and policymakers counting on these outcomes to inform evidence for 

prescription guidelines and care of many downstream users including physicians, patients and 

drug policies are put at stake. Given the current landscape, it becomes vital to assess publication 

of CER RCTs to ensure safety of the primary care patients participating in these trials. How well 

registered trials abide by regulations is important because many trials following FDAAA 801 

should be representative of investigators with good research practices. Overall, the CER trial 

being conducted transparently and in line with the ethical obligations of investigators is far more 

crucial than other types of research as this research is essentially conducted to inform policy and 

medical decisions. If the evidence generated is not reliable, or worse, not published at all – this 

renders the randomizing patients in the trial morally impermissible. 
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Specific Research Objectives 

The current state of knowledge regarding the publication status of randomized CER trials 

is relatively unknown. Since CER compares the harms and benefits of two or more unique 

standard of care interventions tested head-to-head, patient care at the level of primary healthcare 

can benefit [31,32,77]. Thus, pragmatic studies play an important role in facilitating clinical 

decisions between seemingly analogous treatment choices by broadening the existing evidence 

base with research outcomes applicable to real-world practice [78].  

The following chapters will thus address the general research objectives formed at the 

conclusion of Chapter I. The first objective is an empirical analysis of the CT.gov database to 

assess the proportion of completed randomized CER trials (with relevance to primary care) 

published within four years as well as identify the time lag following primary study completion 

until publication for published studies. The first objective will also evaluate factors associated 

with publication and time lag of CER trials included in the analysis. Following the CT.gov 

analysis, the second objective of the thesis will be met during the discussion, conceptually 

exploring the question: what are the ethical implications associated with non-publication of 

randomized CER trials within the context of primary care and medicine overall? 
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CHAPTER III – Publication rates of randomized comparative effectiveness trials relevant 

to primary care: A ClinicalTrials.Gov analysis 

Preface to manuscript 

The following study is an analysis of the CT.gov database, an approach commonly used 

in the biomedical literature to assess the present status of publication rates for completed studies 

[79]. In an attempt to increase transparency of trial reporting for both research subjects and the 

broader research community, FDAAA 801 was established [41]. By doing so, certain clinical 

trials became subject to prospective registration as well as mandated results reporting onto the 

public CT.gov database, increasing accessibility of this information. However, not all types of 

CER trials fall under the registration requirement and thus, some CER trials on CT.gov have 

been registered voluntarily [80]. Nonetheless, research integrity, including timely reporting of 

results, is an ethical obligation of all researchers regardless of whether they are mandated to by 

government regulations. 

Our study was conducted to examine the rate of publication of completed CER trials 

relevant to primary care, as the publicly available registry records on CT.gov provide us with a 

time stamp of when a trial was completed as well as other information to help locate if a 

matching publication exists in the biomedical literature. These results add to the currently limited 

data available on the publication status of randomized comparative effectiveness trials. This 

manuscript will be submitted for publication in the peer-reviewed journal, PLOS ONE due to its 

outreach to active members of the medicine and health science community, who may benefit 

from the findings of our study.  
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Abstract 

Introduction Little is known about the publication patterns of randomized comparative 

effectiveness research (CER) trials, which play an important role in improving evidence-based 

medicine approaches and use of standard of care interventions. Methods Completed primary 

care CER trials conducted between September 27, 2007 and August 01, 2015 were extracted 

from Clinicaltrials.gov and searched for matching publications. Logistic and linear regression 

were used to explore factors associated with publication and time lag from primary study 

completion to publication. Results Out of 122 trials, 56 (46%) had no full-text publication within 

4 years and 39 (32%) were not published in any form. Cardiovascular study conditions were 

significantly associated with publication (odds ratio 4.4, 95% confidence interval 0.04-2.9, 

p=0.04). Median time to publication was 25 months (IQR, 16-34). Conclusion Timely 

publishing is unsatisfactory, suggesting nonpublication of CER trials impacting primary care 

exists and should be stringently regulated as they generate evidence that can improve clinical 

decision-making and health outcomes.  

 

Keywords: ClinicalTrials.Gov, Publication, Comparative Effectiveness Research, Primary 

Care, Randomized Controlled Trial, Real World Evidence 
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Introduction 

As defined by the Institute of Medicine (IOM), the primary goal of Comparative 

Effectiveness Research (CER) is to broaden the existing evidence base by asking the question: 

“does this work?” instead of “can this work?” [1]. Many interventions are brought into routine 

practice based on findings from research conducted to obtain FDA and/or other regulatory 

approval. Once an intervention is approved for consumer use, there is limited evidence available 

regarding its use in routine care where varying populations of patients often present with co-

morbidities, unlike the pre-approval trial participants who are subject to strict inclusion criteria 

[2]. The settings in which the approved interventions are typically used are also different from 

the pre-determined settings in which the pre-license evidence was generated. This makes it likely 

that the health outcomes observed in pre-market research differ from the ones observed in real-

world settings.  

The IOM defines CER as a strategy to conduct research with generalizable outcomes, 

comparing the risks and benefits of alternative interventions to either “prevent, diagnose, treat 

and monitor a clinical condition, or to improve the delivery of care,” [1]. The CER trial is a 

head-to-head comparison of interventions, including but not limited to prevention strategies, 

treatments, therapies and diagnostic tools that are commonly used to generate evidence that 

reflects the real world. Doing so enables the medical community, as well as downstream users of 

the evidence generated, to make informed decisions for individual patients along with broader 

patient populations. Adequately reported randomized CER trial results can be used to establish 

evidence-based guidelines for medical practice, since the information generated will be 

applicable to the real-world settings in which the interventions tested will be used [2]. Complete 

and timely reporting of CER trials remains significant to primary care given that improvements 
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in clinical decision-making paves the way for improvements in patient outcomes as well as a 

reduction in overall healthcare expenditure [3].  

Timely publication is an ethical obligation of all researchers, yet not all research 

outcomes are adequately reported. Without publishing results from studies, future meta-analyses 

may incur biases [4], unnecessary time and resources are likely spent conducting studies already 

performed and human subjects who, often altruistically, participate in research despite risks have 

not contributed to genuinely advancing science as many are led to believe. Examples of 

publication bias – the lack of publishing negative research outcomes – has been discussed in the 

literature for decades, maintained by the concern of dismal publication rates for clinical research 

[5,6].  Although registries such as Clinicaltrials.gov (CT.gov) as well as policies such as that of 

the International Committee of Medical Journal Editors (ICJME) may have increased registration 

rates of trials, the rates of publication are still found to be unsatisfactory [7]. A recent CT.gov 

analysis of registered lung cancer studies found that 1 in 4 clinical trials remain unpublished, 

continuing to raise the concern of publication bias [8]. Another CT.gov analysis found that 

29.5% of registered studies did not publicly disclose results within four years of completion [9]. 

A similar study showed that 48% of registered studies did not publish findings within two years 

of study completion [10]. Even alongside the addition of CT.gov, half of studies that do report 

results never publish [11]. Publication of clinical research outcomes remains inadequate.  

Data regarding the publication rate of CER trials are lacking. The focus throughout the 

biomedical literature has often been on the underreporting of registered Randomized Controlled 

Trials (RCTs) overall [12-17]. The proportion of all registered randomized CER trials that are 

not published remains unknown. The primary objective of our study was to estimate the 

proportion of unpublished randomized CER trials addressing primary care questions, and to 
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identify factors associated with publication. Secondary objectives were to assess factors 

associated with time lag from study primary endpoint completion to full-text publication.  

Methods 

All interventional randomized CER trials completed between September 27, 2007 and August 1, 

2015 were reviewed on CT.gov. Given that all analyses were based on trials registered in the 

publicly available CT.gov database, this study was exempted review from an ethics committee 

and/or competent authority. If the trial started before September 27, 2007 but was still ongoing 

as of December 2007, then it was included, as per FDAAA 801 [18], a regulation that subjected 

certain clinical trials to prospective registration as well as mandated results reporting onto the 

public CT.gov database. Manual abstraction took place in three steps: identifying the CT.gov 

registration records that matched the inclusion criteria in Table 1, assessing relevance of chosen 

CT.gov records to primary care and lastly, identifying matching publications. Two additional 

post-hoc reviews also took place. The first was a sensitivity analysis extending years to follow-

up to identify if additional publications could be found and second, an additional review of the 

final dataset by a physician trained in family medicine who confirmed accuracy of data as well as 

identified relevance to primary care.  

Search strategy for data extraction was as follows:  

Clinicaltrials.gov Review  

│Search: “comparative effectiveness”│Recruitment: Completed│Eligibility Criteria: Sex: 

All│Study Type: Interventional (Clinical Trial)│Study Results: All│Study Phase: Phase 3, 

Phase 4, Not Applicable│Funder Type: [NIH, Other U.S. Federal Agency] OR [Industry] OR 

[All other (individuals, universities, organizations)] 

The randomized CER trials matching Table 1 characteristics, including the study start and 

primary completion dates discussed, were extracted from the CT.gov search above and 



             41 

 

transferred to an Excel spreadsheet where they were assessed for their relevance to primary care 

before being searched for matching publication.  

Table 1: Comparative Effectiveness Trial inclusion criteria for the first phase of 

ClinicalTrials.gov data extraction 

Trial Inclusion Criteria Description, if applicable 

Start Date After September 27, 2007* inclusive 

If started before this date* but was still ongoing as of December 

2007, trial was included 

End Date Before August 1, 2015 inclusive 

Status Completed 

Type Prospective, Interventional Randomized Controlled Trial 

Phase Phase III, Phase IV, N/A 

Study Design  Comparative Effectiveness Research: 

-two or more different standard of care interventions tested 

-head-to-head comparison 

-purpose to generate evidence to inform clinical decision-making 

 

Study characteristics extracted from the CT.gov registry and onto the Excel spreadsheet 

included: Title of study, NCT (National Clinical Trial) identifier, location, start date, primary 

completion date, purpose, primary care category, study condition, type of intervention, funding, 

phase, sample size, blinding, trial type (if known), trial design, if significant primary outcome 

was reported and date of matching publication. For purposes of this study, source of funding was 

identified based on sponsorship listing in CT.gov. If the financial disclosure on a matching 

publication revealed that an entity different from the one identified through the CT.gov filter 

financially supported the randomized CER trial, then that funder type was recorded for the final 

analysis instead. If an industry funder was involved in collaboration with other entities (e.g. non-

profit, academic), the registration record was extracted as an industry-funded study.  

After all registration records meeting inclusion criteria were identified, we searched for 

the matching publication of each trial in the final study cohort. This process took place in three 

phases, following an approach used by Chen et al. [19]. First, the NCT identifier for each 



             42 

 

registration record from the final study cohort was searched for on CT.gov to determine if any 

publication(s) were provided under the record’s “More Information, Publication of Results” 

section. Each potential publication was assessed by lead author for information matching the 

original registration record including the NCT identifier, study start and primary completion 

dates, name(s) of investigators, location and/or study site(s), study sample size, study title, 

primary outcome measures specified, and descriptions of the interventions tested. Second, if a 

matching publication could not be identified through the CT.gov “publication of results” section, 

then PubMed and Embase were searched using the NCT identifier as well as the terms “clinical 

trial” AND “[study title]” AND “[intervention name]” in the “article title, abstract, keywords” 

field [19]. For NIH-funded studies, the corresponding Research Portfolio Online Reporting Tools 

(RePORT) project information “Query” section was searched using fields “[ClinicalTrials.gov 

ID]” AND “[Principal Investigator (PI)]” AND “[Text Search: Project Title]” [20]. Lastly, an 

additional Google and Google Scholar search was performed [21] using the same identifying 

information from the CT.gov study registry record used in the earlier steps if a matching 

publication still could not be retrieved. Principal investigator(s) were not contacted to confirm 

matching publication of their study’s registration record. 

Studies Reviewed 

Studies completed after August 1, 2015 were excluded to allow for a minimum of 4-year 

follow-up-to-publication time period to avoid providing an unfair advantage to the earlier 

CT.gov registration records in our study cohort, as data extraction took place August 1, 2019. All 

studies included in the analysis belonged to the category of the randomized CER trial as defined 

by the IOM earlier [22]: “evidence that compares the benefits and harms of alternative methods 

to prevent, diagnose, treat and monitor a clinical condition or to improve the delivery of care” 
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[1]. To be included in analysis, the studies must have directly compared two or more different, 

existing healthcare interventions as well as have been either conducted by primary care 

physicians or have asked a research question relevant to improving evidence-based primary care. 

A study was considered to be conducted by a primary care provider if the principal investigator’s 

institutional affiliation was representative of a community health or medicine, primary care 

and/or family medicine department. In many cases, investigators hold broader affiliations to 

departments other than primary care but conduct research that, according to region-specific 

biomedical literature, address important routine interventions used in primary care. For the 

purposes of this study, the IOMs definition of CER is used instead of the US Federal 

Coordinating Council’s, allowing us to label research as comparative effectiveness without it 

necessarily being conducted in “real world” primary care settings [1]. If the results from CER 

trials were deemed to be of importance to primary care, then the CT.gov registration record was 

included in final analysis. Thus, interventions tested on and/or for hospitalized patients, surgical 

interventions, specialty care interventions such as chemotherapy, ophthalmic surgery, anesthesia 

as well as radiological interventions were excluded from the final data set for not being of 

significant relevance to primary care and/or primary care providers. Post-approval comparative 

studies submitted to the Food and Drug Administration (FDA) as part of post-marketing 

commitments were also excluded for not aligning with IOM’s definition of CER. A clinician-

ethicist trained in Family Medicine reviewed the final set of included studies to ensure relevance 

to primary care and CER. 

Originally, only prospective interventional trials testing a biological product, drug and/or 

medical device for a primary care condition were included in the search because this is the 

criteria for an “Applicable Clinical Trial” to which FDAAA 801 applies [18]. However, due to 
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the scarcity of primary care CER trials registered on CT.gov that are testing biologics and/or 

drug/device products, the inclusion criteria were expanded to include primary care randomized 

prospective CER trials testing behavioural and other interventions.  

Main outcome measures 

This study defined abstract-only reporting and lack of full-text publication within 4 years 

of primary completion date on CT.gov as non-publication of results. Abstract-only publication 

was considered “non-publication” given that a minority of abstracts result in appropriate 

publication as full-text articles [23]. Full-text publication after 4 years of primary completion 

was also considered to be non-publication of results. Full-text publication in a peer-reviewed 

journal within 4 years (inclusive) of the primary completion date stated on the study’s registry 

record was defined as adequate publication of results. The earliest electronic publication date 

was used as date of publication when a matching publication was located. If the electronic date 

of publication could not be determined, then date of the next available print publication was 

noted. The time elapsed between the primary endpoint completion date stated on the study’s 

registration record and the earliest date of full-text publication identified was referred to in this 

paper as the “time lag” for published studies.  

Statistical Analysis 

A binary logistic regression model was applied to examine the trial characteristics 

associated with publication versus non-publication of results for completed studies. This 

categorical binary variable was used to determine 95% Confidence Intervals (CI) and Odds Ratio 

(OR) estimates for other trial characteristics of interest. First, a univariable logistic regression 

model was used to assess which independent predictor variables to include in the multivariable 

logistic regression model. Variables associated with a p-value <= 0.10 in the univariate model 

were included in the multivariable logistic model, for which statistical significance was defined 
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as two-sided p<0.05. For continuous variables, median and interquartile range (IQR) values were 

reported. For categorical variables, number count in data (N) and proportion (%) were reported. 

For published trials, a linear regression model was used to compare the time lag to publication 

with relevant trial factors, reporting standard error (SE) and p-value, where statistical 

significance was also defined as two-sided p<0.05. The number of published trials that reported a 

significant primary endpoint were presented as a count and proportion. All statistical analysis 

was completed on R Version 3.3.2. 

Results 

 

Trial Characteristics 

As of August 01, 2019, the search term “comparative effectiveness” yielded 1883 study 

registry records on CT.gov. A restricted search identified 1014 of the 1883 studies were 

completed, prospective and interventional studies. Following the remaining inclusion and 

exclusion criteria, 122 studies were included in the study cohort as randomized, prospective CER 

trials relevant to primary care. The specific reasons for exclusion are described in Fig. 1. Study 

characteristics and their association with publication are outlined in Table 2. According to the 

pre-set filters on CT.gov, thirty-four studies (28%) were industry-funded, 31 studies (25%) were 

government-funded by NIH or US Federal agencies and 57 studies (47%) received funding from 

other sources, including academic medical centers and non-profit organizations.   

Fig 1: Clinicaltrials.gov registry records screening flow chart 

 

The reason most primary-care-relevant CER trials were conducted was treatment as 

opposed to prevention, health services research and screening (81 studies, 66%). Of the total 

registered trials in the study cohort, around one third had a focus on cardiovascular and 

infectious disease primary care (41 studies, 34%), as depicted in Fig. 2. A number of studies 
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were open-label (55 studies, 45%). The study design most commonly used was parallel 

assignment (107 studies, 88%). Fifty-two (43%) studies compared drug interventions, 42 (34%) 

compared behavioural interventions, 12 (10%) compared devices, and 16 (13%) compared other 

interventions. Most of the studies had at least one study site in the United States (64 studies, 

52%). Median sample size was 192 patients enrolled (IQR, 86-379). Out of the 66 (54%) studies 

that were published, median time between primary study completion and publication was 25 

months (IQR, 16-34) and 54% reported statistical significance on their primary endpoint.  

Fig 2: Distribution of study conditions of primary care CER trials included in final analysis   

Factors Associated with Published Trials 

 Thirty-nine (32%) trials were not published in any form, including abstract. Most 

unpublished trials (n=32, 57%) were conducted outside of the United States and half of 

unpublished studies (n=28, 50%) were open-label studies. On univariate analysis, factors 

associated with publication were funding from the federal government and a cardiovascular 

primary care study condition (Table 2). In the multivariable model, the only significant factor 

associated with publication was a cardiovascular study condition, as compared to an infectious 

disease study condition (OR 4.4, 95% confidence interval 0.04-2.9, p=0.04) (Table 2). The pre-

defined statistical analysis did not demonstrate statistically significant differences between any 

of the other trial factors and publication status.  
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Table 2: Characteristics of included studies and their association with publication  

 

Characteristic 

 

All Trials 

 

Published 

 

Unpublished 

Univariable Analysis Multivariable Analysis* 

P OR (95% CI) P OR (95% CI) 

Number of Trials 122 66 (54%) 56 (46%)  

Study Type, N (%) 

Phase 3 18 (15%) 9 (14%) 9   (16%)  REFERENCE   

Phase 4 31 (25%) 16 (24%) 15 (27%) 0.913 -- -- -- 

N/A 73 (60%) 41 (62%) 32 (57%)  0.638 -- -- -- 

Funding, N (%) 

Government 31 (25%) 23 (35%) 8   (14%)  REFERENCE NS  

Industry 34 (28%) 17 (26%) 17 (30%) 0.048 0.35 [-2.1, -0.01]   

Other† 57 (47%) 26 (39%) 31 (55%) 0.012 0.29 [-2.2, -0.27]   

Intervention Type, N (%) 

Behavioural  42 (34%) 23 (35%) 19 (34%)  REFERENCE   

Device 12 (10%) 6   (9%) 6   (11%) 0.771 -- -- -- 

Drug 52 (43%) 28 (42%) 24 (43%) 0.929 -- -- -- 

Other 16 (13%) 9   (14%) 7   (12%) 0.919 -- -- -- 

Purpose, N (%) 

Treatment 81 (66%) 42 (63%) 39 (70%) 0.484 -- -- -- 

Other 41 (34%) 24 (37%) 17 (30%)     

Blinding, N (%) 

Double+ 34 (28%) 21 (32%) 13 (23%)  REFERENCE   

Open-label 55 (45%) 27 (41%) 28 (50%) 0.245 -- -- -- 

Single 33 (27%) 18 (27%) 15 (27%) 0.550 -- -- -- 

PC Category, N (%) 

Cardiovascular 24 (20%) 10 (16%) 14 (25%)  REFERENCE  REFERENCE 

Infectious Disease 16 (13%) 12 (18%) 4   (7%) 0.043 4.2 [0.04, 2.8] 0.044 4.4 [0.04, 2.9] 

Psychiatry 13 (11%) 10 (16%) 3   (5%) 0.048 4.7 [0.02, 3.1] NS  

Pain 12 (10%) 8 (12%) 4   (7%) 0.164 -- -- -- 

Respiratory 11 (9%) 4 (6%) 7   (12%) 0.766 -- -- -- 

Other 46 (38%) 22(30%) 24 (43%) 0.624 -- -- -- 

Location, N (%) 
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United States 64 (52%) 40 (60%) 24 (43%) 0.052* -- NS  

Other 58 (48%) 26 (40%) 32 (57%)     

Number of Patients 

Enrolled,     

Median [IQR] 

192  

[86-379] 

206.5 

[103-392] 

169.5 

[72-347] 

0.977 -- -- -- 

*All variables associated with a P<=0.10 in the univariate analysis were also included in the multivariable model  

† “Other” funding represents financial support received from academic medical centers and non-profitable organizations for purposes 

of conducting the study.  

NS- Not Significant, IQR- Interquartile Range, N – Number count, OR – Odds Ratio, P – p-value, CI – Confidence Interval 
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Additional post-hoc reviews were completed, including a sensitivity analysis of studies 

that was done to determine if rate of publication improved upon allowing a greater follow-up 

time, as past authors have found that studies remain unpublished for years after study completion 

[15-17]. Initially, the study cohort included 122 trials, which allowed for a minimum of only 4-

years to follow-up.  

To address the concern of limited follow-up time, only trials that permitted at least a 6-

year follow-up time after primary study completion were included in this analysis. This reduced 

the study cohort to 66 registered primary care-relevant comparative effectiveness trials, of which 

28 (42%) had no matching full-text publication within 6 years. 22 (33%) trials were not 

published in any form. Overall, 38 (58%) trials (Fig 3) were published in the cohort of studies 

that allowed for a minimum of 6 years to follow-up. A univariate logistic regression model was 

fitted to confirm the statistically significant association observed between study conditions and 

publication in the original analysis. In line with the original analysis, a cardiovascular study 

condition compared to an infectious disease study condition showed a trend towards association 

with publication, (OR 6.6, p=0.054). 

Fig 3: Sensitivity analysis comparing percentage of studies published within four years with 

studies published within six years 

Second, an additional post-hoc review of the final dataset was performed by a physician 

trained in family medicine, who identified 10 out of 122 trials as “too specialized” for inclusion. 

Specialties included dermatology, infectious disease, psychiatry, pain as well as the neurology 

study described earlier. It was ultimately decided that these trials should be subject to inclusion 

in the final dataset as they represent an important subset of the primary care population and the 

data disseminated will help answer specific questions that remain unanswered in pre-license 

research. Last, when the physician-ethicist judged accuracy of the studies extracted, only one 



50 

 

study was found to be labeled as cardiovascular instead of respiratory, leading to an error rate of 

less than 1%.   

Factors Associated with Time Lag from Primary Study Completion to Publication 

The only factor associated with longer delay between study completion and full-text 

publication was study condition. On univariate analysis, time lag between study completion and 

publication was longer by 14.9 months (standard error (SE) 4.4, p=0.001) and 11.1 months (SE 

4.6, p=0.019) for infectious disease and psychiatry trials, respectively, when compared to 

cardiovascular trials (Table 3). Similarly, on multivariable analysis, time lag was longer by 13.8 

months (SE 4.4, p=0.003) and 11.5 months (SE 4.9, p=0.021) for infectious disease and 

psychiatry trials, respectively, when compared to cardiovascular trials (Table 3).  

Median lag between primary study completion and publication for all studies included 

was 25 months (IQR, 16-34). Shortest median time lag was for trials with cardiovascular primary 

care study conditions at only 17 months delay (IQR, 15-20) and between funding types, industry 

funding had the longest median time lag to publication at 29 months (IQR, 17-38). A distribution 

of time lag from primary study completion to publication can be seen in Fig 4. 

Fig 4: Histogram of time to publication for completed, primary care comparative effectiveness 

ClinicalTrials.gov registration records 

Table 3: Factors associated with time lag (months) from primary study completion to publication 

of ClinicalTrials.gov registered comparative effectiveness trials testing primary care conditions  

Characteristic Published 

 

Median Time 

to 

Publication:  

months (IQR) 

P-Value: Time Lag to Publication (months) 

Univariable Multivariable 

P        Lag (months), 

SE 

P Lag (months), 

SE 

Number of Trials 66 (54%) 25 (16-34)   

Study Type, N (%)                                                                                                 

Phase 3 9 (14%) 25 (18-38)  REFERENCE   

Phase 4 16 (24%) 22 (16-35) 0.549 -- -- -- 

N/A 41 (62%) 25 (16-32) 0.454 -- -- -- 

Funding, N (%) 
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Government 23 (35%) 26 (17-33)  REFERENCE   

Industry 17 (26%) 29 (17-38) 0.627 -- -- -- 

Other 26 (39%) 18 (15-31) 0.092

** 

-- NS  

Intervention Type, N (%) 

Behavioural  23 (35%) 25 (16-32)  REFERENCE   

Device 6   (9%) 30 (18-34) 0.922 -- -- -- 

Drug 28 (42%) 18 (15-37) 0.557 -- -- -- 

Other 9   (14%) 25 (17-33) 0.842 -- -- -- 

Purpose, N (%) 

Treatment 42 (63%) 24 (16-35) 0.881 -- -- -- 

Other 24 (37%) 25 (16-32)     

Blinding, N (%) 

Double+ 21 (32%) 18 (16-32)  REFERENCE   

Open-label 27 (41%) 25 (15-36) 0.384 -- -- -- 

Single 18 (27%) 26 (19-32) 0.204 -- -- -- 

Primary Care Study Condition, N (%) 

Cardiovascular 10 (16%) 17 (15-20)  REFERENCE  REFERENCE 

Infectious 

Disease 

12 (18%) 38 (26-40) 0.001 14.9 [4.4] 0.003 13.8 [4.4] 

Psychiatry 10 (16%) 29 (25-33) 0.019 11.1 [4.6] 0.021 11.5 [4.9] 

Pain 8 (12%) 28 (20-33) 0.145 -- -- -- 

Respiratory 4 (6%) 29 (25-31) 0.189 -- -- -- 

Other 22(30%) 18 (15-26) 0.518 -- -- -- 

Location, N (%) 

United States 40 (60%) 24 (15-35) 0.993 -- -- -- 

Other 26 (40%) 25 (17-32)     

Significant 

Primary Endpoint 

Reported 

 

36 (54%) 

 

 

24 (17-32) 

 

 

0.939 

-- -- -- 

**All variables associated with a P<=0.10 in the univariate analysis were also included in the 

multivariable model  

SE – Standard Error 

Discussion 

Investigators have ethical obligations to present and submit their research outcomes, 

without regard for whether results are neutral, negative or positive [24]. Discussion regarding 

publication bias, the phenomenon of suppressing unfavourable research outcomes, is widespread 

in the biomedical literature [25-30]. Our study followed along similar lines, finding that 46% of 

the CER trials that were relevant to primary care and included in final analysis had no matching 
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full-text publication. Further, 32% of the trials in our cohort were not published in any form, 

including abstract. The only significant factor associated with published trials was a 

cardiovascular study condition. This could be in part due to larger research teams in heart and 

vascular research or investigators believing that the results from these studies were of greater 

importance to publish promptly.  

However, previous meta-analyses of biomarkers potentially useful in establishing 

evidence-based practice guidelines for assessment, treatment and prediction of heart disease have 

been associated with publication bias [31]. Certain standard of care therapies established as 

reliable predictors of cardiovascular risk, such as measurement of carotid intima-medial 

thickness, turn out to be supported by 12 times the number of significantly favourable findings 

than were expected for inclusion in establishing this type of guideline therapy [32]. A similar 

finding was observed in the evidence used to establish a guideline for identifying which 

biomarkers should be measured to predict coronary heart disease. Current routine practice is 

measurement of apolipoprotein B compared to low-density lipoprotein cholesterol, which are 

both biomarkers that predict heart disease. However, a meta-analysis presented significant results 

1.5 times more than what would have been expected when comparing studies of these two 

biomarkers [33]. Thus, despite published evidence existing on the benefits of both heart disease 

predictors, it is often the one with more significant published findings that gets worked into 

patient care recommendations. Moreover, further analyses show that cardiovascular studies with 

unfavourable results are either suppressed through non-publication or are presented in biased 

ways to appear significant when reported [32]. This evidence of selective-reporting in published 

cardiovascular research makes us question not only the integrity of timely reported results in our 

study but also the translation of findings from CER trials to evidence-based practice. As 
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mentioned in the literature on publication bias, the quality of care guidelines can only be as 

robust as the published evidence they are founded on [32].  

Overall, our results suggest that roughly half of CER trials (n=56, 46%) conducted did 

not publish results within four years. The sensitivity analysis of extended follow-up time (Figure 

3) presented a slight improvement in the publication rate (from 54% to 58%) when allowing for a 

minimum of six years to publish post-primary study completion instead of four. However, rate of 

publication remained unsatisfactory. The publication rate of 54% in our original analysis, while 

being far from acceptable, is an improvement from the lower publication rates of early phase 

study analyses performed in the past, where only 17% of phase I studies had been published [34]. 

Moreover, a CT.gov analysis of all recently completed academic medical center studies found a 

publication rate of 66% [19]. However, it is plausible that late phase trials, which often have 

larger enrollment numbers than early phase trials, are more likely to be published regardless of 

study outcome due to the absence of experimental comparators and decreased likelihood of 

adverse events. 

Moreover, our study also found median time to publication following study completion to 

be 25 months, in line with the literature, where approximately 2 years to publication has been 

observed in previous CT.gov analyses [35,36]. On both univariable and multivariable analysis, a 

cardiovascular study condition was associated with a shorter lag to publication following primary 

study completion compared to infectious disease and psychiatry conditions. A study evaluating 

time to publication for cardiovascular interventions funded by the National Heart, Lung and 

Blood Institute (NHLBI) found median time to publication to be 25 months as well as a shorter 

time to publication for studies with “positive” findings [37]. In our analysis, CER trials studying 

cardiovascular conditions seen in primary care had a 17-month median time to publication, 
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amongst the shortest duration of all study CER characteristics, which may be linked to the 

concept of publication bias in cardiovascular studies mentioned earlier [31,37]. 

Our study had several limitations. First, an analysis of publication rate alone cannot 

determine “publication bias” in our study. Although most of the published primary care CER 

trials in our study reported a statistically significant primary endpoint (n=36, 54%) in their 

results, we cannot associate non-publication with the withholding of unfavourable, null or 

negative findings. Lack of publication given neutral and/or unfavourable findings has previously 

been associated with studies of small sample sizes, industry-funding as well as, less commonly, 

rejection of manuscript by journals [27, 29, 30].  

Moreover, we assessed the publication patterns of prospectively registered CER studies 

on CT.gov only, which means we did not account for randomized CER studies that were not 

registered, but instead only evaluated non-publication of registered studies. Our assumption was 

that if investigators are willing to follow FDAAA regulations, and in some instances voluntarily 

prospectively register their studies, then the same group of investigators are also likely to publish 

their study results/outcomes in a timely manner. Consequently, limiting inclusion criteria to 

exclusively CT.gov registration records may have deflated publication rates compared to 

examining study protocols for publication instead.  

Second, classification of studies as CER required judgment. CER may be the comparison 

of standard of care interventions that are routinely used, but to determine which interventions 

primary care physicians routinely use or most benefit from in practice is not straightforward. For 

instance, for countries outside of the United States, therapies considered “experimental” in the 

U.S. could be routine if local regulations differ from the FDA. Even if the drug had not been 

approved for local consumer use for the indication in question – certain independent clinical 



55 

 

investigators may be inclined to conduct a study of an intervention that is routinely used off-label 

to generate evidence of the common practice against an approved, standard of care intervention. 

The data from such a registration record and/or subsequent publication were included in analysis. 

Lastly, the matching publication of the registration records included in the final analysis were 

determined, albeit comprehensively, by lead author only. Since there was also no contact to 

investigator(s) to confirm the publication status of registered studies if they could not be found in 

the databases mentioned in Methods, some publications, for instance non-English articles, may 

have been missed. 

What counts as CER relevant to primary care? 

The conclusions of this paper are heavily based on the criteria used to select which 

studies qualify as both CER and significant to primary care. First, we will discuss the specific 

considerations, documented beforehand, that were applied consistently when deciding which 

studies to extract. As mentioned, the authors followed IOM’s definition of CER with the 

understanding that comparative effectiveness studies are most commonly conducted in 

“community” settings by non-expert providers because these less specialized settings contribute 

to increased external validity – a reason why CER provides more generalizable evidence than 

pre-license studies [2]. Although the sub-group of disciplines within primary care are usually 

limited to family medicine, pediatrics and internal medicine [38], the types of patients seen 

within these settings are diverse, creating their own patient populations at the primary level of 

healthcare. CER is an opportunity to tailor research questions and primary endpoints to these 

subsets of populations that are understudied in fastidious pre-license research.  

When considering which CER studies to include as relevant to primary care, specialty 

studies of patients that could be among subsets of primary care populations were included. For 
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instance, a CER trial that studied a neurology condition was included despite neurology being a 

non-primary care specialty. The American Recovery and Reinvestment Act of 2009 (ARRA) 

devoted generous research dollars to CER to help improve routine care for patients with various 

conditions and a basis for doing so included unaffordability of specialty care [22]. The study in 

question was conducted by neurologists, testing active comparator drugs for urinary incontinence 

in patients with spinal cord injury [39]. However, since not everyone can access a specialty care 

visit to a neurologist, primary care physicians who are trained to manage overactive bladder and 

urinary incontinence would benefit from the outcomes of this trial when treating patients with 

spinal cord injury [40]. Other studies, regardless of specialty, were also included if they were 

determined to be a disservice to primary care if not published. Further examples include 

oncology as a specialty that impacts primary care patients at the level of cancer screening 

decision making as well as cancer survivorship care [41]. Thus, this process of vetting CER trials 

relevant to primary care did not exclude all specialty studies as patients with certain conditions 

can present themselves in primary care settings and it would be considered advantageous for 

their care providers to be enabled with the outcomes of these studies. 

Conclusions 

In conclusion, unbiased reporting of research outcomes in a timely manner fulfills ethical 

obligations toward the research subjects who voluntarily participate in studies under the prospect 

of making a valuable contribution to the scientific community. ARRA devoted $1.1 billion in 

funding for CER [22] due to its potential to accumulate evidence that will directly improve 

health outcomes for patients – the majority of whom exist at the primary level of healthcare. 

Where typical explanatory studies set out to answer research questions requested by the FDA for 

approval or regulatory purposes, CER gives the expert medical community the opportunity to ask 
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questions that are important to real-world patient health as well as tailored to specific sub-sets of 

the population. Any percentage of randomized CER that goes unpublished implies that the 

purpose of generating real-world evidence is not met, an idea that challenges the moral 

permissibility of conducting CER in the first place. Our study encourages specific mandatory 

reporting of all late phase studies in addition to mandatory prospective registration to a public 

clinical trials database. 
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Figure 1: Clinicaltrials.gov registry records screening flow chart 
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Figure 2: Study conditions of randomized CER trials with potential to improve patient outcomes 

in primary care that were included in final analysis   

Figure 3: Comparing percentage of studies published within four years in original analysis with 

studies published within six years in sensitivity analysis 
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Figure 4: Histogram of time to publication for completed, primary care CER CT.gov registry 

records 
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Chapter IV – A detailed review of methods used during ClinicalTrials.Gov analysis of 

publication rates 

This chapter will outline the approach to methodology in Chapter III, including justification of 

search strategy, interpretation of inclusion criteria as well as its purpose and lastly, the relevance 

and significance of the data extracted considering the real-world implications of this thesis. 

1. Search Strategy 

As the methods section in Chapter III indicates, search methodology was intended to    

result in a list of trials that were broadly defined but still well delineated. This was achieved by 

searching for the key term “comparative effectiveness”, limiting the search criteria and 

restricting the number of relevant study records for data collection. The advanced search filters 

on CT.gov helped account for inclusion criteria with ease. For instance, during the piloting stage 

of this thesis, the key word “comparative effectiveness research” was considered more feasible 

than “comparative effectiveness”, narrowing the results from 1856 registered studies to only 310. 

After applying the initial inclusion criteria search filters on CT.gov, the results were reduced to 

105 completed, interventional, phase 3, 4 or N/A RCTs, out of which only 40 trials met the pre-

specified date range requirements and were relevant to primary care. However, after realizing 

that there may be other trials registered on CT.gov that fit the definition of a comparative 

effectiveness research trial, but may have been mislabeled by investigators, the previous 

“narrow” selective search was expanded. For this reason, a thorough “wide” search of CT.gov 

was conducted by manually assessing each of the 1856 trials that resulted from a search of the 

terms “comparative effectiveness” in the CT.gov database using the Chapter III strategy. 

2. Interpreting Inclusion Criteria 

This section discusses the rationale behind the inclusion criteria in Table 1 of Chapter III. 

2.1 Date Range 
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           Date range inclusion criteria is based on FDAAA 801, a regulation mandating registration 

of drug, biological and device trials within 21 days of first patient-subject enrollment and 

submission of results to the CT.gov database within one year of primary completion [41,81]. 

Since FDAAA 801 has been implemented beginning September 2007, this date was chosen as 

the study start date for data extraction purposes as well. The end date was chosen to provide up 

to four years of time elapsed between primary study completion and full-text publication, 

consistent with past CT.gov publication rate analyses[76]. Data extraction took place August 01, 

2019, which is why the latest study completion date acceptable for inclusion in the data analysis 

was August 01, 2014, leaving four years to follow up. The reasoning for using FDAAA 801 as a 

guideline was the assumption that investigators who started and completed a trial while this 

regulation was in effect should have been inclined to not only register their trial but also report 

results in a timely manner compared to a time period when registration and results reporting was 

voluntary.  

2.2 Types of Interventions Tested 

          Continuing our discussion about basing inclusion criteria on FDAAA 801, this specific 

regulation only impacts certain “Applicable Clinical Trials” (ACTs) which CER trials may or 

may not fall under [41]. ACTs include drug, biologic and device intervention trials but many 

CER trials test behavioural interventions as well, including cognitive therapies and educational 

approaches [81]. This means that these studies were voluntarily registered, and results were 

reported on CT.gov by choice, without behavioural interventions being subjected to Final Rule 

FDAAA 801. However, NIH-funded studies, Declaration of Helsinki, World Health 

Organization and ICJME beginning 2004, all included behavioural interventions within the scope 

of their respective registration policies [82]. Thus, considering the existence of other overarching 
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research ethics policies that instruct reporting of research beyond FDAAA 801’s definition of the 

“ACT”, behavioural intervention trials were added to the inclusion criteria for extracting studies, 

which also increased our sample size of studies for analysis. Given that honest and timely 

reporting is an ethical obligation of researchers, trial outcomes should be published, regardless of 

whether they are mandated to by regulations.  

2.3 What is a primary care CER trial? 

           The studies that presented a challenge during data extraction were those studying 

interventions used in specialty care but possibly also important for a patient’s primary care 

physician (PCP) to be aware of to provide that patient with optimal continuity of care. For 

example, studies comparing two or more routine Botox procedures would not be considered as 

“primary care” because Botox is regularly administered to patients by dermatologists and 

specialty care practitioners [83]. However, before undergoing a cosmetic procedure, patients 

should consult with their PCPs and before prescribing certain treatments, PCPs should be made 

aware of their patients’ previous use of Botox, fillers and other cosmetic procedures.  

            Similarly, although patients with gastrointestinal (GI) disorders are commonly referred to 

GI specialists for treatment, primary care plays a key role in the referral process as a patient’s 

first point of contact [84]. For instance, when extracting the studies NCT01976494 [85] and 

NCT01964417 [86], both CER trials met date range for inclusion, but one was testing a patient-

controlled analgesic administered to patients with GI cancer and the other was testing two 

different methods of bowel preparation prior to colonoscopy. Although the colonoscopy would 

be performed by a GI specialist, the referring primary care physician (PCP) should be 

knowledgeable about the procedure in question to help their patient prepare for the procedure. 

However, even if the primary level of healthcare commonly refers a patient to certain 
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procedures, such as a chest x-ray or an ultrasound, but the comparative effectiveness study was 

conducted to generate field-specific evidence, then it was excluded from the final dataset. For 

instance, the study NCT01654887 compared effectiveness of a chest X-ray versus an ultrasound 

to diagnose pneumonia [87], which is a common primary care concern, but was conducted in the 

emergency department – a setting that differs greatly from outpatient primary care. Since CER is 

meant to generate pragmatic, real world evidence, the outcomes of this study would not be 

applicable to patients with pneumonia in primary care settings, ultimately leading to an 

emergency room referral. Thus, specialty-focused studies were excluded from this thesis, unless 

directly applicable for inclusion to the primary healthcare evidence base and/or were specialty 

care follow-up studies. 

3. Heterogeneity of registration records: active comparators, efficacy and effectiveness  

Through the laborious data extraction process, I noticed that not all investigators who 

registered a CER trial labeled their study as such. Conversely, not all studies with “comparative 

effectiveness” in the title and/or key words were CER trials according to IOM’s definition. A 

few measures were taken to identify which studies were, in fact, CER studies according to the 

IOM definition most consistently utilized throughout the biomedical literature [11]. Although, 

general rule of thumb to identify randomized CER is to look for a study comparing two or more 

active standard of care interventions. However, when extracting data from what is publicly 

available on CT.gov, many investigators registered their studies in ways subject to interpretation, 

as seen in Table 2.  

3.1 The Active Versus Experimental Comparator  

As discussed briefly in Chapter III, a genuine CER trial would randomize patients to 

different active comparator interventions to assess comparative effect between the two. An active 
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comparator is an intervention that is already regarded as effective by health care providers [88]. 

However, certain interventions compared head-to-head in registered “CER” trials labeled an 

“active” comparator therapy as being tested against an “experimental” therapy within the CT.gov 

“Arms and Interventions” field. This, if labeled correctly, would count as a clinical effectiveness 

study, not a comparative effectiveness study as many registration records suggested. Rarely, 

investigators did correctly identify their CER trial interventions as a comparison of “active” 

comparators. Others described their CER trials as an experimental comparator versus an active 

comparator being tested. In such a case, one can identify via the biomedical literature if the 

experimental comparator is in fact a part of routine care. If so, the “experimental” study arm does 

not indicate an experimental therapy but instead, indicates that the therapy in question is also an 

active comparator that the investigators have good reason to believe is either equivalent, superior 

or non-inferior to the other standard of care therapy tested. This could be a logical assumption as 

to why some investigators may choose the term “experimental” instead of “active” for their CER 

trial to indicate it is the focus of their clinical study. However, this assumption, although 

applicable to certain studies, was not universally applicable. Certain investigators have labeled 

their studies as CER incorrectly and their identification of their comparator interventions as 

experimental helped determine this. In a few cases, the experimental comparator was a novel 

therapy compared against a standard care therapy, which does not count as CER.   

Table 2: Differences in “arms and interventions” labels for “comparative effectiveness” trials 

from ClinicalTrials.Gov search results 

Study Record NCT Identifier Comparators? Comments 

Comparative 

Effectiveness of 

Boceprevir vs 

Telaprevir 

NCT02113631 Active vs active Title and study arms correctly 

labeled.  

 

Government and non-profit 

sponsors better understood CER Comparative 

Effectiveness Study 

NCT01587274 Active vs active 
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of Medications for 

Low Back Pain 

Treating Pain to 

Reduce Disability  

NCT01614340 Usual care vs 

usual care + 

intervention 

Did not use conventional arm 

types but is a CER trial 

INSPIRE Diabetes 

Study 

NCT01087567 Experimental vs 

active  

Approved diabetes drug Lantus 

labeled experimental because it 

was the trial focus to compare 

against routine care 

Comparative 

Efficacy of Low-

Dose Estradiol and 

the SNRI 

Venlafaxine XR 

NCT01418209 Active vs active One intervention less established 

in routine use than other; good 

reason to determine comparative 

effect of both drugs -borderline 

efficacy/effectiveness 

Comparative Study 

To Evaluate Efficacy 

of Peginterferon Alfa 

Plus Ribavirin 

NCT02339337 Experimental vs 

active 

Pegylated interferon plus 

Ribavirin is standard of care for 

HCV in China, despite 

experimental and efficacy label, 

this is a CER trial  

Effectiveness of 3% 

Boric Acid in 70% 

Alcohol Versus 1% 

Clotrimazole 

Solution 

NCT01547221 Experimental vs 

active 

Standard of care treatments with 

determined clinical effectiveness 

for otomycosis but no consensus 

for most effective antifungal; both 

active comparators 

Nebivolol Vs. 

Metoprolol: 

Comparative Effects 

on Fatigue  

NCT00999102 Experimental vs 

experimental 

Comparative effectiveness trial of 

two routine beta blockers, 

incorrectly labeled active as 

experimental 

Comparative-

effectiveness Study 

Comparing Epidural 

to Gabapentin  

NCT01495923  Experimental vs 

active 

Both standard interventions 

compared in a CER trial but 

active mislabeled as experimental 

Comparative-

effectiveness Study 

Comparing Epidural 

to Conservative 

Management 

NCT01144923 Experimental vs 

active 

Same as above 

Different Types of 

Manual Therapy 

Techniques  

NCT01792895 Active vs active Not labeled as CER but compares 

all routine therapies, can be 

identified as such 

Comparative 

Effectiveness 

Randomized Trial in 

Primary Care for 

Type 2 Diabetes 

NCT01440530 Experimental vs 

active 

A CER trial comparing routine 

interventions alongside an add on 

behavioural intervention; possible 

use of experimental to indicate 

intervention that is focus of study 
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Comparative 

Effectiveness Into 

Practice 

NCT01293578 No intervention 

vs experimental 

In this case, lack of specific 

intervention is standard of care 

against an active therapy; CER 

CER for Two 

Medical Home 

Models for ADHD 

NCT01275378 Active vs active  Academic, non-profit trial with 

CER labeled correctly and active 

comparators used 

Comparative 

Evaluation and Cost-

effectiveness of Two 

Interventions for 

Smoking Cessation  

NCT00799279 Experimental vs 

active 

Example of correctly labeled 

experimental arm indicating this 

is a study establishing efficacy – 

not a CER trial 

Comparative Study 

of the Efficacy and 

Safety of Muscarinic 

M3 Receptors 

Antagonists 

NCT00800462 Active vs active Despite study titled “efficacy”, 

active comparator arms of routine 

therapies indicate CER trial 

Comparing the 

Efficacy and Safety 

of Ovarian 

Stimulation With 

Pergoveris® and 

Menopur® 

NCT01623570 Experimental vs 

Experimental 

Two standard treatments 

compared but labeled as 

experimental. Titled as an 

“efficacy” study incorrectly 

Comparative Study 

of Efficacy and 

Safety of Licefreee 

Spray Against Nix 

1% Permethrin 

NCT01514513 Experimental vs 

active 

Incorrectly labeled as “efficacy” 

study. Compares approved over-

the-counter drugs that are 

standard of care 

 

3.2 The efficacy versus effectiveness distinction  

As discussed above and in Chapter III, effectiveness studies are often mistaken for 

efficacy and vice versa. The terms effectiveness and efficacy are not interchangeable. Studying 

efficacy is to answer the question, “can this work?” in ideal settings. However, studying 

effectiveness is to answer the question, “does this work?” in real world settings [11]. For this 

thesis, comparative effectiveness studies should set out to answer “what works better?” and “for 

which subset of the population?”. Singal et al explain that CER trial design is far more 

complicated than establishing efficacy in stylized settings, but CER, if designed well, has a 

different aim – to enhance evidence-based medicine [18].   
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3.3 Off label studies 

Since the experimental and active comparator terms were dependent on investigator 

interpretation, the studies that involved experimental interventions had to be analyzed carefully. 

For studies conducted outside the United States, determining whether an intervention was 

routinely used was not as straightforward. An intervention considered “experimental” in the US 

could be an “active” comparator in a different country, with local regulations differing from the 

FDA. Particularly, this was an issue when identifying industry-sponsored drug and device 

comparative effectiveness trials located in foreign countries.  

In order to identify if the interventions tested in these studies were standard therapies 

within their respective countries but instead labeled “experimental”, I had to conduct further 

research into the government regulatory bodies to assess whether the drug or device had been 

approved for entry into the consumer market or was commonly used off-label in the setting the 

trial had been conducted in. For example, if the study took place in India, I would have to 

confirm with the Government of India’s Central Drugs Standard Control Organization to 

determine if the drug or device in question was approved for consumer use on the market or not. 

In the final dataset, a phase IV comparative study testing the drug Fenoverine was included 

despite the investigators labeling it as the “experimental” arm. This study was included because 

Fenoverine, according to authors Schmulson et al’s four country comparison study of functional 

GI disorders, is a drug prescribed for treatment of IBD in Korea, where the study was conducted 

[89]. Lastly, even if the drug had not been approved for consumer use for the indication in 

question – certain independent clinical investigators may have conducted a study of an 

intervention that is routinely used off label to generate evidence of the common practice against 
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an approved, standard care intervention. According to this thesis, certain off-label trials are still 

CER and the data from those study records and/or subsequent publications were included. 

Chapter V – Discussion and Conclusion 

1. Summary of Results 

With reasonable confidence, the original research investigation in Chapter III is the first 

CT.gov analysis to explore the publication rate of registered CER trials that had potential to 

improve primary care. Although many authors have used CT.gov as a tool for evaluating 

publication patterns, none have specifically put the spotlight on comparative effectiveness trials 

as a subset of clinical research that holds important pragmatic implications for health, medicine 

and society overall. One study has looked at the prevalence of CER that studied one of the 

IOM’s 15 high priority research areas and were registered on CT.gov from 2007 to 2010 [22]. 

However, this study did not follow-up on the publication of the CER study records but instead 

only aimed at evaluating if the comparative effectiveness study design was used to test 

conditions where generalizable research outcomes were considered most needed [22]. Moreover, 

the assessment of time to publication following primary completion of registered CER trials can 

also be considered a continued contribution to knowledge. Many studies have explored time to 

publication for completed trials, but again to my knowledge, no analyses were specific to CER 

trials relevant to primary care. 

Comparing characteristics of the primary care CER trials included in analysis, similarities 

were seen with descriptions already in the literature. The empirical analysis in Chapter III of this 

thesis found 45% of trials to be open label, meaning no blinding was used, and another 27% to 

be single-blind trials. The finding that around 72% of primary care CER trials were not 

adequately blinded mirrors the statement by the European Medicines Agency, where they 
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revealed that out of 42% of their post-approval studies (such as CER trials), 73% were open label 

[33,65]. As seen in Chapter IV Table 1, the confusion surrounding use of active comparators in 

CER trials screened for inclusion matches the findings of Naci et al, who likened post-approval 

studies to pre-approval studies, one basis being the lack of proper comparators used [33]. 

From our set of 122 CER trials judged to be important to primary care, 46% of CT.gov 

study records did not report a full-text publication within 4 years – indicating that non-

publication is not limited to early phase research or pre-license research but is also present in 

primary care CER. Moreover, 32% of study records were not published in any form, despite 

several years elapsed following primary study completion. Cardiovascular study conditions were 

significantly associated with publication. Moreover, time from primary completion to publication 

was about an entire year longer for infectious disease and psychiatry CER trials compared to 

cardiovascular CER trials. However, in line with the findings of researchers in the past, median 

time to publication was 25 months [33-35]. Again, in this thesis, CER trials of cardiovascular 

study conditions held the shortest median time to publication at 17 months following primary 

study completion compared to 38 months for infectious disease CER trials.  

A majority of patients at risk for cardiovascular disease (CVD) receive screening, 

treatment and follow-up in primary care settings [91,92]. Our finding that a CVD study condition 

increases likelihood for publication is encouraging for this large subset of patients whose initial 

point of contact and continued follow-up care is in the hands of their PCP. In an evidence-based 

guideline for the PCP community, Wallace et al emphasize that a “lack of current evidence must 

not be equated with evidence against effectiveness” [93]. The latter if believed by the preventive 

medicine and primary care community is worrying. As the authors discuss, many methods for 

CVD screening exist [93]; having robust evidence of comparative effect published and available 
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to evaluate both high and general risk populations is not only beneficial but crucial. When 

linking the strong motivations for an EBM approach to primary care in CVD prevention and 

treatment with our Chapter III findings, the significant association between cardiovascular study 

conditions and publication becomes unsurprising.   

2. Significance to Bioethics and Family Medicine 

At the core of a randomized primary care CER trial are the primary care patients that 

comprise the subgroups that the research outcomes are meant to benefit. However, when these 

results reach neither the public nor the medical community, how are CER trials particularly at 

fault? To begin, CER is a late phase research design as discussed in Chapter II, often gaining 

expedited status during ethics committee reviews along with waivers of informed consent from 

participants [13]. To highlight the concern of waiving informed consent for comparative 

effectiveness trials, I will discuss how non-publication threatens the moral basis for conducting 

CER, centering the argument around the differences between the relationship of the primary care 

research subject and their investigator as compared to the patient and their physician. 

2.1 Informed Consent 

While some argue that CER trials are minimal risk and only pose the added risk of 

protocolized care [94.95], others believe that the judgement of risk should include the risks of the 

standard of care therapies tested in the trial [13]. However, for the purposes of this thesis, most 

of the standard of care interventions tested in the cohort of primary care CER trials that reflected 

a 46% nonpublication rate would not be considered potentially high risk to begin with. This 

section will discuss the debate around waiving informed consent for CER trials focusing on the 

patient-physician relationship, which plays a significant role in primary care, instead of the level 

of risk involved [96].  
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To begin, the investigator-participant relationship is not parallel to the patient-physician 

relationship. The defense that CER involves interventions that a physician may offer in a routine 

clinic setting is an unjust comparison. The investigator, even if offering the same intervention 

that they would offer a patient in primary care, does not owe the subject, as they would owe their 

patient, an undivided duty of loyalty [97]. The hallmark of a PCP, especially true in family 

medicine, is the continuity and quality of care they provide to their routine patients. As Joffe and 

Truog state, the fundamental difference between these two distinct relationships suggests that the 

obligations of investigators to obtain informed consent are in fact more demanding than the 

lenient discussion in the doctor’s office when patients receive care [97].   

Proponents of waiving informed consent for CER and similar studies may also argue that 

the average patient cannot autonomously authorize their own medical decisions. Faden and 

Beauchamp acknowledge that “many decisions about routine and low-risk aspects of the 

patient’s medical care [should] remain the exclusive province of the physician” [98]. Supporting 

this claim, Braddock et al describe in a finding from their large study of patient-physician 

encounters that PCPs “infrequently had complete discussions of clinical decisions with their 

patients” [99]. If the ethical model of decision making, as Braddock et al call it [99], is not a 

prominent occurrence in a primary care office setting, then it makes sense to question why the 

practice of “minimized” informed consent experienced in care, known as “passive 

acquiescence”, cannot be translated to research of similar nature, such as CER [97]. 

We argue that passive acquiescence should not be the acceptable precursor to enrolment 

in a study, even if the same practice of passive acquiescence is routine in a primary care setting 

when it comes to the same interventions. As Joffe et al also posit, when patients rely on 

physicians to make decisions for them, they typically view those decisions as not implicating 
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their values and beliefs but instead decisions that are best informed by medical expertise [97]. 

This physician-patient relationship is built on the foundation of the physician’s fiduciary duty to 

the patient to provide optimal medical care and this relationship facilitates trust and reliance. 

However, in research, the physician is an investigator, not a fiduciary agent for the patient-

subject, since the ends of research and medical care differ greatly [97]. As previously noted, an 

investigator holds different obligations to society and the patient, who is now the research 

subject, by acting to generate evidence that researchers have good reason to believe will benefit 

future patients and inform the expert medical community. All these factors help stress how 

crucial informed consent is for a pragmatic trial such as CER, where patients need to be shaken 

from their complacency to realize they are committing to be research subjects. 

All investigators are obligated to conduct ethical research, which includes unbiased 

studies, genuine and honest research outcomes and reporting of these unbiased results in a timely 

manner. To ensure transparency, FDAAA 801 mandated registration of studies with the 

expectation that the results of their registered studies be published in a timely manner since 

specific details of the research will already be available in a publicly accessible database [41].  

Although we would like to encourage honest and complete reporting of CER outcomes, 

at present, a crucial addition to the CER landscape would be mandatory informed consent. Not 

only does a lack of informed consent lead to the ethical shortcomings explained above but these 

faults are amplified when results fail to be published. A dismal publication rate of 54% among 

primary care CER trials indicates that only around half of the patients who participated in these 

randomized trials had their rights redeemed. The other half of unpublished studies withheld 

important research outcomes, and if informed consent was waived before enrolling these subjects 

then they were not only deceived into participating in research, but their participation did not 
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make any meaningful contribution to society [60]. The common argument defending waiving 

informed consent for CER - claiming that interventions are similar to the interventions offered in 

routine medical practice under minimally informed acquiescence – does not hold for CER as 

general outcomes of research differ from medical care as well as the specific outcomes of CER 

differ from other types of research.  

Thus, waiving informed consent in an era where nonpublication is common is not 

advisable. In particular, the objective of CER is unique from that of other research, which is to 

generate outcomes that inform policy and medical decisions within the doctor’s office and other 

EBM initiatives. When research is registered, as FDAAA 801 requires for certain studies, and is 

not published within a respectable time frame, the CER study was not justified and patient-

subject rights were not honored.  

When a CER trial goes unpublished, or when any study goes unpublished, the research 

did not honour its commitment to the biomedical research enterprise but ethical safeguards such 

as IRB review and informed consent support the patient-subject’s rights to some regard. Yet, in 

CER if a study goes unpublished, the entire trial becomes ethically unacceptable. The moral 

sustenance of randomizing patients in a CER study is drawn from the investigators believing that 

clinical equipoise has been met and the study is reasonably needed to inform policy and/or 

clinical decisions by uncovering evidence that is directly applicable to real world use of the 

interventions tested [11,15,37]. None of the above goals can be met from an unpublished study 

where research outcomes were never widely disseminated. Without informed consent – the 

patient-subject was unknowingly placed in research that never fulfilled its reasons for being 

conducted in the first place. To conclude, it is agreed that the interventions tested in CER do not 

pose the same absolute risks as those tested in novel studies as well as requesting informed 
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consent of all subjects may induce phenomena such as “mission creep” and other unnecessary 

obstacles to pursue research [100]. Although some of these “obstacles” like informed consent 

may be impossible to obtain in certain situations, investigators must always be reminded that the 

ends of medicine and research differ, and nonpublication exists, to the extent that the protection 

of informed consent is necessary whenever possible. 

3. Limitations   

A number of limitations were discussed in Chapter III within the manuscript and 

methodological flaws were discussed at length in Chapter IV, but here we will review overall 

limitations. Lack of education and awareness in the expert medical community regarding 

comparative effectiveness trials and what constitutes CER was the major growing pain of this 

thesis. Many researchers incorrectly used the term “efficacy” when referring to what was a 

comparative effectiveness design and certain investigators employed the term “CER” when no 

such research design was used for the study titled so. Several mis-labeled studies (see Table 1, 

Chapter IV) had errors in the title of the registration record and/or the matching publication – 

which may add to the propagation and continuation of the erroneous understanding of CER, as 

readers often notice the title of the research first [101]. It is important to acknowledge that 

studies identified in Chapter IV as mislabeled CER trials could in fact be poorly designed CER 

trials. Previous authors report post-approval studies lacking active comparators, poor choice of 

clinical endpoints as well as lack of adequate blinding – resulting in CER trials that resemble the 

pre-approval research that they are designed to supplement [65]. The difficulty identifying 

whether to include poorly designed CER trials or categorize them as mislabeled CER, added 

additional complexity to data collection. Other mentionable limitations include having only 

myself as a data extractor with a secondary review from a clinician. Also, principal 



79 

 

investigator(s) were not contacted to confirm if a publication matching their study registration 

existed. Since search strategy was limited to English language results only, those that published 

non-English articles may have been missed.  

Moreover, this thesis only assessed non-publication of registered trials, which leaves 

primary care CER trials that were not registered unaccounted for in the publication rate of 54%. 

It is likely that investigators who did not voluntarily register their studies still pursued 

publication, resulting in possible deflation compared to the publication rate of all CER trials 

relevant to primary care. A better approach to assessing publication rate would have been to 

track protocols submitted to a local ethics committee to determine what percentage resulted in a 

full-text publication within a reasonable timeframe, identified in this thesis as “within four 

years”. Lastly, although this thesis discusses publication bias as an unethical research practice, 

the empirical assessment of publication rate alone is descriptive and cannot draw any association 

to whether publication bias occurred. There are multiple reasons for non-publication, which were 

discussed in Chapter III, within the manuscript limitations, including editorial decisions at 

journals, professional pressures suppressing null findings, and so forth. 

4. Future Directions for CER? The Complicated World of “Standard of Care” Research 

As reflected in Chapter II, measuring comparative effect of interventions that healthcare 

providers view as effective is a concept that holds great promise for informing clinical decisions 

with “real world” evidence instead of research conducted in highly controlled settings [3,11,15]. 

This head-to-head comparison of standard of care therapies helps identify which one is better and 

for whom, an approach that should not only result in better outcomes for patients but will also 

limit the use of ineffective therapies brought into routine practice prior to consulting robust 

evidence [11]. However, what happens when circumstances arise that restrict the use of a 
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standard of care? What is the value of evidence in the face of depleted resources? The only way 

to benefit from an intervention that is supported by high quality evidence is for there to be 

enough of it for the subset of the population that it is comparatively better for. Yet, in certain 

situations, healthcare systems must deviate from standard of care interventions, no matter how 

well-established they are, due to limited supply. This unveils another dimension to consider for 

the CER trial. 

CER evidence surrounds research into endpoints that are not requested by the FDA, 

clinical endpoints that subgroups of patients not involved in pre-approval studies may benefit 

from as well as endpoints that physicians find worthwhile to inform optimal clinical decisions 

[11]. It could be argued that investigators planning a CER trial should ask the question “is my 

healthcare system in a position to implement the evidence this trial serves to generate?”. This 

would be in addition to ensuring that clinical equipoise exists amongst the expert medical 

community regarding which approved intervention works better and for whom. From a 

theoretical perspective, it makes sense to have a robust toolbox of research outcomes to make 

data-driven decisions from for comparable treatment options, but the SARS-CoV-2 pandemic 

has taught us that this is not always practical.  

If a treatment is in low supply, should we be conducting a CER trial? A CER trial, like 

any other RCT, randomizes human subjects, disenfranchises them from their right to analogous 

civilian freedoms and leaves them at the will of study design – as mentioned earlier, sometimes 

even without informed consent [102]. A CER trial also takes significant resources to conduct, 

time and effort of healthcare staff as well as patients and disrupts genuine routine practice in 

hopes of boosting external validity of results [26]. CER exists to generate evidence to improve 
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patient and provider outcomes, thereby limiting the “gut-driven” decisions that take place in 

healthcare when seemingly comparable standard of care interventions exist.  

When crises occur, the availability of data to inform clinical decisions that yield optimal 

patient outcomes is not enough without reasonable resources to allocate to the individuals for 

whom those CER trials were conducted. For instance, before the pandemic and the global 

shortage in Personal Protective Equipment (PPE) [103], a joint initiative of multiple academic 

medical centers in the United States conducted a pragmatic, cluster randomized comparative 

effectiveness trial. Their aim was to assess comparative effect of medical (surgical) masks versus 

N95 respirators in preventing healthcare providers from contracting viral respiratory infections, 

or “flu-like” illnesses. The authors acknowledge that “pragmatic effectiveness trials are 

increasingly recognized as an essential component of medical evidence” [104], highlighting the 

need for their study. The CER trial concluded that there was no significant difference in 

laboratory-confirmed influenza between the two PPE methods, despite the N95 respirator’s 

superior ability to filter out small airborne particles [105]. The study’s primary completion date 

was March 2018, results were made available on CT.gov by April 25, 2019 and the full-text 

publication took an additional 4-5 months [106] – far less than the median 25 months elapsed 

from completion to publication observed for CER trials in Chapter III. This illustrates the 

concern that CER generating evidence for data-driven decisions should also be supported by 

proactive approaches to secure resources as determined by study outcomes.  

In 2007, the IOM found only a minority of the care provided was backed up by evidence 

[107]. This finding helped emphasize the essential role CER could play in helping address the 

need for better and more informed clinical decision-making. Further, Fisher et al. found that 

although patients in certain “high-spend” regions of the United States received an average of 
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60% more healthcare services compared to patients in other “low-spend” regions, the extra care 

did not translate to better outcomes [108]. A plausible reason could be that multiple ineffective 

interventions were recommended to patients, increasing costs not justified by an improvement of 

health outcomes in exchange [109]. More recently, the American Heart Association issued 

evidence-based practice guidelines that were based on routine standard of care, expert medical 

opinion and anecdotal evidence rather than outcomes of RCTs [5]. There exist other instances 

where the quality of evidence comprising practice guidelines was lacking [5,6]. However, even if 

the push toward CER does have the ability to add “good” unbiased and timely published research 

outcomes into the healthcare evidence base, correcting what we’ve seen in the past, without the 

translation of well-supported EBM guidelines to actual clinical care, the CER initiative will not 

proceed to fruition.  

The crisis of the PPE shortage has emphasized that conducting research of high scientific 

standards, transparent reporting and timely publication signal a mere slice of good research – the 

whole pie is complete only through implementation. Thus, not acting on evidence-based 

guidelines in a timely manner has demonstrated economic, political and medical implications for 

everyone. Future avenues for assessing ethical implications of CER trials beyond publication rate 

analyses include following-up on not only if practice guidelines are supported by good evidence 

but assessing whether crucial evidence-based guidelines from CER trial outcomes are actually 

translated into clinical practice as illustrated in Figure 2. This figure depicts the big picture 

behind recognizing the implications of the non-publication of results: Research should be 1) 

registered and published since they help 2) inform evidence-based practice guidelines, which are 

only useful if they are 3) implemented in real-world and/or routine care settings.  
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Figure 2:  

Describing the dominoes in the cascade of honest scientific comparative effectiveness research
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Conclusion 

In summary, this thesis evaluated the publication patterns of comparative effectiveness 

trials that had the potential to be advantageous to primary care when published. An alarming 

publication rate of only 54% was observed, indicating that valuable research outcomes are being 

withheld from society, an action that has repercussions not only for the integrity of the research 

enterprise but for clinicians and patients who benefit from those findings. Within the overall 

biomedical research landscape, non-publication is not new, and many authors have described the 

problem of “publication bias” that results from it [4,8]. However, the CER trial is a stark contrast 

to the typical clinical trial that comes to mind, considering that the purpose of evaluating 

comparative effects is not to obtain treatment approval or to determine the safety of a therapy but 

simply to generate evidence of a routine intervention to better inform decision-making [15,21]. 

We have argued that the non-publication seen in CER trials disadvantaged primary care 

and its patient-subjects to a greater degree than non-publication of other types of clinical 

research. This is because the non-publication of a CER trial questions the moral permissibility of 

conducting it in the first place – as the research outcomes, in other words, the evidence, the trial 

was conducted for were never disseminated to the public. The ultimate goal is for patients to 

receive the best care possible and publishing evidence that directly informs clinical decisions is a 

step towards achieving that goal. Our hope is that better and more stringent regulations will be 

put into effect to ensure that CER trials are not only registered but also published within a 

reasonable period of time.  
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APPENDIX 

Table 3: List of Variables for Data Collection 

Study Details Intervention and Study Population Study Outcome 

Study Name Purpose Matching Publication (Y/N) 

NCT Identifier Type of Intervention Publication Date  

Location PC Category (Study Condition) Publication Year 

Start Date Condition Link to Publication  

Primary Completion Date Number of Patients Enrolled Time to Publication (months) 

Funding  Primary Outcome Reported 

Sponsor   

Phase   

Study Design    

Masking/Blinding   

 

Selected Details from Final Thesis Dataset Provided Below: 

Table 4: Selected Characteristics of CT.gov Records Published Within 4 Years  

NCT Location Purpose Primary Care Study 
Condition 

Type  sponsor Blinding Time 
until 
Published 
(months) 

Significant 
Outcome 
Reported? 
(y/n) 

NCT01419184 United States Treatment Infectious Disease  Drug industry none 38  no 

NCT01182493 United States Treatment Cardiovascular  Device industry none 5  yes 

NCT00545753 United States Treatment dermatological  Drug industry triple 18  yes 

NCT01294592 France Treatment Urological  Drug industry none 15  yes 

NCT01184872 Germany Treatment Infectious Disease  Drug industry none 29  yes 

NCT00711802 United States Treatment Infectious Disease  Drug industry single 41   no 

NCT00538512 United States prevention Infectious Disease  other industry double 16  yes 

NCT01014013 Korea Treatment Infectious Disease  Drug industry  double 38  yes 

NCT01911780 Japan Treatment Cardiovascular  Drug industry  double 17  no 
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NCT01888536 Korea Treatment Pain  Drug industry quadruple 29  yes 

NCT01696162 United States Treatment Pain  Behavioural industry single 38  no 

NCT01524705 United States Treatment Cardiovascular  Drug industry none 13  no 

NCT01378286 Brazil Treatment Infectious Disease  Drug industry none 40  yes 

NCT01295580 China Treatment Orthopedics  Device industry quadruple 43  yes 

NCT01131624 Australia Treatment hematology  Drug industry single 25  yes 

NCT00964223 United States Treatment dermatological  Drug industry single 36 yes 

NCT00640276 Korea Treatment Cardiovascular  Drug industry none 42  yes 

NCT01347619 United States Health 
Services  

psychiatric  Behavioural AHRQ single 25  no 

NCT02113631 United States Treatment Infectious Disease  Drug US Fed none 42  no 

NCT02027636 United States Treatment psychiatric  other NIH none 48 no 

NCT02108977 United States Health 
Services  

other other US Fed none 33  yes 

NCT01997723 United States Diagnostic respiratory  Device NIH single 28  no 

NCT01670825 United States Treatment Neurological  Drug US Fed quadruple 10  no 

NCT01614340 United States Treatment pain  Behavioural US Fed double 32  no 

NCT01593111 United States prevention respiratory  Behavioural US Fed single 30  no 

NCT01502891 United States Health 
Services  

psychiatric  Behavioural US Fed single 25  yes 

NCT01495923 United States Treatment Pain  Drug US Fed triple 10  no 

NCT01459783 United States Health 
Services  

psychiatric  Behavioural NIH single 16  no 

NCT01418209 United States Treatment oncological  Drug NIH quadruple 18  yes 

NCT01377857 United States Screening Infectious Disease  Behavioural NIH none 37  yes 

NCT01344278 United States Health 
Services  

Cardiovascular  Behavioural US Fed double 16  yes 

NCT01331304 United States Treatment psychiatric  Drug AHRQ none 33  no 

NCT01306695 United States Supportive 
Care 

Neurological  Behavioural NIH none 17  yes 

NCT01296906 United States Health 
Services  

other Behavioural NIH single 18  yes 
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NCT01288612 United States Screening gastrointestinal  Device NIH none 14  no 

NCT01277939 United States Treatment psychiatric  Behavioural NIH none 26  no 

NCT01241656 United States prevention oncological  Behavioural NIH single 26  no 

NCT01144104 United States Screening psychiatric  Behavioural NIH single 48 no 

NCT01030419 United States Treatment other Behavioural NIH none 15  no 

NCT01142882 United States prevention other Behavioural NIH none 47  yes 

NCT02816866 United States Health 
Services  

oncological  Behavioural Non-
profit  

double 34  no 

NCT02561780 Canada Health 
Services  

psychiatric  Behavioural academic single 32  yes 

NCT02339337 Taiwan Treatment Infectious Disease  other Non-
profit  

none 17  no 

NCT02278289 Taiwan Treatment other Device NGO none 35  yes 

NCT02167464 United States Treatment Cardiovascular  Drug academic single 15  no 

NCT02063048 United States Health 
Services  

Cardiovascular  Behavioural Non-
profit 

none 15  yes 

NCT01792895 Spain Treatment pain  other academic double 26  yes 

NCT01685853 Italy Treatment gastrointestinal  Drug Non-
profit 

single 18  yes 

NCT01637181 Netherlands Treatment dermatological  other Non-
profit 

single 16  yes 

NCT01587274 United States Treatment pain  Drug Non-
profit 

quadruple 12  no 

NCT01547221 Thailand Treatment other Drug Non-
profit 

double 17  yes 

NCT01537510 United States Treatment Cardiovascular  Behavioural Non-
profit 

double 22  yes 

NCT01488955 Germany Treatment Urological  Drug Non-
profit 

double 10  yes 

NCT01476306 United States Health 
Services  

Neurological  Behavioural academic none 13  no 

NCT01458457 Germany Treatment oncological  other academic none 25  yes 
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NCT01275378 United States Health 
Services  

psychiatric  Behavioural non-profit triple 10  yes 

NCT01216761 United States prevention Infectious Disease  Drug non-profit double 38  no 

NCT01051388 Japan prevention Cardiovascular  Drug non-profit single 21  yes 

NCT01726803 United States Treatment Pain  other Non-
profit 

double 23  yes 

NCT02208492 Korea Treatment Neurological  Drug academic none 17  no 

NCT02133716 Spain Treatment Pain  other non-profit quadruple 35  no 

NCT01918449 Spain Supportive 
Care 

respiratory  Behavioural non-profit none 16  yes 

NCT01653730 Canada Supportive 
Care 

respiratory  device non-profit none 32 yes 

NCT01623570 Italy Treatment endocrinology  Drug non-profit none 5  no 

NCT01370668 Spain Treatment psychiatric  Behavioural non-profit single 32  yes 

NCT00857870 Germany Treatment Cardiovascular  Drug non-profit none 18  no 

 

Table 5: Selected Characteristics of CT.gov Records with Abstract-only or Non-full-text Publications within 4 Years 

NCT Location Purpose Primary Care Study Condition Type  sponsor Blinding 

NCT01187771 United States Treatment Cardiovascular  procedure NIH single 

NCT01006967 United States prevention Neurological  Device US Fed none 

NCT00983476 United States Treatment psychiatric  Behavioural US Fed single 

NCT02701010 Turkey Treatment Urological  Behavioural academic none 

NCT01524874 United States Treatment Cardiovascular  Supplement Non-profit single 

NCT01461473 United States Treatment respiratory  Device academic none 

NCT01440530 United States Health Services  Cardiovascular  Behavioural non-profit none 

NCT01409889 United States prevention Cardiovascular  Behavioural academic none 

NCT01053273 United States Treatment Pain  procedure non-profit double 
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Table 6: Selected Characteristics of CT.gov Records with Full-text Publication after 4 Years 

NCT Location Purpose Primary Care Study Condition Type  sponsor Blinding 

NCT01229735 Korea Treatment Neurological  Drug industry none 

NCT01466673 Thailand Treatment dermatological  Drug industry single 

NCT00852540 United States Treatment Infectious Disease  Drug industry  double 

NCT02010918 Brazil Treatment Orthopedic  Drug industry none 

NCT01006967 United States prevention Neurological  Device US Fed none 

NCT01391156 Thailand Treatment dermatological  Drug non-profit quadruple 

NCT01048801 Uganda Treatment Infectious Disease  device non-profit none 

NCT01123174 France Supportive Care psychiatric  Behavioural academic single 

 

Table 7: Selected Characteristics of CT.gov Records Without any Full-text Publication (“Nonpublication”) 

NCT Location Purpose Primary Care Study Condition Type  sponsor Blinding 

NCT00999102 United States Treatment Cardiovascular  Drug industry quadruple 

NCT01036438 Czech Republic Treatment dermatological  Device industry quadruple 

NCT00742183 United States Health Services  dermatological  Device industry none 

NCT00926211 United States Treatment dermatological  Device industry single 

NCT02130063 United States Treatment hematology  Drug industry  none 

NCT00718887 China Treatment Infectious Disease  Drug industry  none 

NCT01160198 India Other hematology  Supplement industry  single 

NCT00496834 Korea Treatment Cardiovascular  Drug industry  none 

NCT03335566 China Diagnostic nephrology  Drug industry none 

NCT01915914 China Treatment dermatological  Drug industry none 

NCT01682564 Korea Treatment Cardiovascular  Drug industry none 

NCT01507922 Korea Treatment gastrointestinal  Drug industry quadruple 

NCT01429701 Brazil Treatment dermatological  Drug industry quadruple 

NCT01653951 United States Health Services Cardiovascular  Behavioural NIH double 

NCT01424046 Rwanda Treatment Cardiovascular  Drug NIH none 

NCT01244568 United States Treatment oncological  Behavioural NIH none 
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NCT01144923 United States Treatment pain  procedure US Fed none 

NCT01817842 United States prevention respiratory  Behavioural NIH none 

NCT02551536 India Treatment other Drug academic double 

NCT02260401 United States Health Services  Pain  Behavioural Non-profit  none 

NCT02108535 Brazil Treatment dermatological  Drug academic triple 

NCT01964417 Korea unknown gastrointestinal  Drug academic single 

NCT01885481 Korea Treatment Pain  Drug academic triple 

NCT01877018 Spain Screening gastrointestinal  Behavioural Non-profit single 

NCT01697826 India Treatment OB/GYN  Drug Non-profit none 

NCT01670864 China Treatment respiratory  Behavioural academic none 

NCT01656876 Taiwan Treatment Cardiovascular  Behavioural academic single 

NCT01550718 United States Treatment Neurological  Behavioural academic single 

NCT01514513 United States Treatment Infectious Disease  Drug Non-profit none 

NCT01506310 Italy Treatment Cardiovascular  Behavioural academic none 

NCT01456494 United States other respiratory  other academic single 

NCT01416766 United States Health Services  Cardiovascular  other academic single 

NCT01293578 United States Supportive Care Cardiovascular  Behavioural non-profit double 

NCT01109797 United States Treatment Cardiovascular  Behavioural academic none 

NCT00800462 Canada Treatment Neurological  Drug non-profit quadruple 

NCT00799279 Canada prevention respiratory  Behavioural academic none 

NCT01482338 Thailand Treatment OB/GYN  Drug academic single 

NCT01170793 France prevention Neurological  Behavioural non-profit none 

NCT01129999 Germany Treatment respiratory  Behavioural academic single 
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