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Abstract 

Background  Registry-based randomised controlled trials (rRCTs) have been described as pragmatic studies utilis-
ing patient data embedded in large-scale registries to facilitate key clinical trial procedures including recruitment, 
randomisation and the collection of outcome data. Whilst the practice of utilising registries to support the conduct 
of randomised trials is increasing, the use of the registries within rRCTs is inconsistent. The purpose of this system-
atic review is to explore the conduct of rRCTs using a patient registry to facilitate trial recruitment and the collection 
of outcome data, and to discuss the advantages and challenges of rRCTs.

Methods  A systematic search of the literature was conducted using five databases from inception to June 2020: Pub-
Med, Embase (through Ovid), CINAHL, Scopus and the Cochrane Controlled Register of Trials (CENTRAL). The search 
strategy comprised of MESH terms and key words related to rRCTs. Study selection was performed independently 
by two reviewers. A risk of bias for each study was completed. A narrative synthesis was conducted.

Results  A total 47,862 titles were screened and 24 rRCTs were included. Eleven rRCTs (45.8%) used more than one 
registry to facilitate trial conduct. Six rRCTs (25%) randomised participants via a specific randomisation module 
embedded within a registry. Recruitment ranged between 209 to 106,000 participants. Advantages of rRCTs are 
recruitment efficiency, shorter trial times, cost effectiveness, outcome data completeness, smaller carbon footprint, 
lower participant burden and the ability to conduct multiple trials from the same registry. Challenges are data collec-
tion/management, quality assurance issues and the timing of informed consent.

Conclusions  Optimising the design of rRCTs is dependent on the capabilities of the registry. New registries should 
be designed and existing registries reviewed to enable the conduct of rRCTs. At all times, data management and qual-
ity assurance of all registry data should be given key consideration. We suggest the inclusion of the term ‘registry-
based’ in the title of all rRCT manuscripts and a clear simple breakdown of the registry-based conduct of the trial 
in the abstract to facilitate indexing in the major databases.
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Background
Randomised controlled trials (RCT) remain the gold 
standard within clinical research for testing the efficacy 
of new treatments and improving clinical care [1]. How-
ever, RCTs are a complex and costly undertaking, often 
limited by the difficulty in identifying participants, in 
efficiently randomising them and in maximising their fol-
low-up [2]. The last decade has seen the development of 
a variation to the traditional RCT design, in the form of 
registry-based randomised controlled trials (rRCTs) [3–
5]. rRCTs are described as trials with a high level of prag-
matism utilising patient data embedded in large-scale 
registries to facilitate a range of clinical trial procedures 
including, recruitment, randomisation and collection of 
outcome data [6, 7]. The advantages of rRCTs are poten-
tially substantial and include cost-effectiveness, trial effi-
ciency, a simplified approach to participant enrolment 
and high participant follow-up rates [6, 8].

Variations to the traditional RCT design have been 
explored and include ‘Randomised Database Studies’ [9] 
(the use of both observational methods (routine clinical 
practice) and experimental methods in addition to the 
application of randomisation to the data systematically 
collected in clinical practice), ‘Point of Care Trials’ [10] 
(an operational approach to conducting clinical trials 
that integrates clinical research and routine care delivery 
making trial more accessible to broader and more diverse 
populations) and ‘Trials within Cohorts’ (TwiCs) [11] (a 
single cohort infrastructure which enables participants to 
be identified and outcomes obtained for multiple trials). 
Registry-based RCTs combine the strengths of these trial 
methodologies, e.g. access to larger more diverse groups 
of trial participants, collection of data needed for the trial 
as part of routine clinical practice; however, the applica-
tion of registries within rRCTs is yet to be standardised. 
Mathes et  al. [12] examined the features of rRCTs and 
concluded that there was a need for a checklist to ensure 
comprehensive reporting for rRCTs. The 2021 published 
CONSORT extension for the reporting of randomised 
controlled trials conducted using cohorts and routinely 
collected data (CONSORT-ROUTINE) has provided this 
much needed clarity for the reporting of RCTs using a 
registry [13]. A later study by Karanatsios et al. [14] cited 
a need to establish universally accepted criteria for the 
classification of rRCTs. This arises because the applica-
tion of registries within rRCTs remains inconsistent. 
For some, the registry is used for just one purpose, per-
haps identifying an outcome [15] or the identification of 
potential participants [16]. For others, the registry has 
multiple uses and facilitates a combination of trial pro-
cesses including, participant recruitment, outcome data 
collection, and in some cases randomisation [3, 17, 18]. 
A possible definition for rRCTs has been described by Li 

et al., whereby the registry is used as a platform for par-
ticipant recruitment and data collection including the 
acquisition of outcome/endpoint data [7].

Though there is considerable variation on what consti-
tutes a registry [19], for the purposes of our review, we 
are including trials utilising a patient registry defined as 
‘an organized system that uses observational study meth-
ods to collect data (clinical and other) to evaluate speci-
fied outcomes for a population defined by a particular 
disease, condition, or exposure, and that serves one or 
more predetermined scientific, clinical, or policy pur-
poses’ [20]. The purpose of this review is to explore the 
conduct of rRCTs using a patient registry to facilitate 
trial recruitment and the collection of outcome data and 
to discuss the advantages and challenges. This will assist 
those considering conducting rRCTs embedded within a 
patient registry to design and implement trials that are 
efficient, cost-effective, considerate of the environment 
and useful.

Methods
Search strategy
An electronic search of the literature was conducted 
using the following databases from inception to June 
2020: PubMed, Embase (through Ovid), CINAHL, Sco-
pus and the Cochrane Controlled Register of Trials 
(CENTRAL). A combination of the following MESH 
terms and key words were used: randomised OR rand-
omized OR randomised controlled trial OR randomized 
controlled trial (MESH) OR RCT OR ‘randomized clini-
cal trial’ OR pragmatic trial OR randomized database 
trial OR randomized registry trial OR ‘database study’ 
AND Registry (MESH) OR ‘registry based’ OR registry 
based OR register based OR ‘registry trial’ OR rRCT OR 
register. Search terms were adapted for each database, 
with English language articles included and no other fil-
ters applied. A list of the search strategies for each data-
base is provided in Supplementary file 1. The reference 
lists of included studies were searched by backward refer-
ence and forward citation searching.

Inclusion and exclusion criteria
Inclusion:

•	 rRCTs utilising a patient registry to facilitate recruit-
ment of participants and at least one outcome meas-
ure.

•	 rRCTs including randomisation at individual or clus-
ter level.

Exclusion:

•	 Non-randomised or quasi randomised trials.
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•	 rRCT with a published protocol paper but no associ-
ated trial paper.

Study screening and selection
Trials were exported from EndNote X7 to Rayyan QCRI 
software [21] for title and abstract screening. All titles 
were reviewed for eligibility by NOS. In the case where 
uncertainty arose regarding the relevance of a title, 
abstract screening was conducted independently by two 
reviewers (NOS and FS). Both NOS and FS then inde-
pendently screened the full texts of studies considered to 
be eligible for inclusion. Disagreement was met through 
consensus with a third reviewer (JE) as required.

Data extraction and management
Data were extracted on the following: trial title, author 
and year, disease under investigation, total enrolled, reg-
istry name, registry information, role of registry within 
trial and overall risk of bias. Data extraction was com-
pleted by NOS and a double extraction of 10% of the total 
sample results was completed by EM Trial authors were 
contacted where additional information or clarification 
was required.

Assessment for risk of bias
Two reviewers (NOS and EM) independently assessed 
the risk of bias for each included rRCT using the 
Cochrane Collaboration’s tool for assessing risk of bias 
[22]. The risk of bias tool covers six domains of bias: 
selection bias, performance bias, detection bias, attrition 
bias, reporting bias and other bias. Following the guide-
lines for the use of the risk of bias tool, a judgement is 
made on each domain for each trial. In any case of disa-
greement, consensus was reached with a third reviewer 
(FS). Justifications for all risk of bias judgements are also 
presented.

Data synthesis
An analysis of the data was conducted based on the Guid-
ance on the Conduct of Narrative Synthesis in System-
atic Reviews [23]. Narrative synthesis is a method used 
in systematic reviews to combine findings from various 
studies, primarily utilising words and text to summarise 
and interpret the results. We summarised the general 
characteristics of each trial and all registry-linked trial 
activities including recruitment, outcome measurements, 
randomisation, data collection, quality assurance, cost-
effectiveness, study interventions and informed consent.

This systematic review adheres to the PRISMA (Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses) standardised reporting guidelines to ensure the 

standardised conduct and reporting of the research [24]. 
A PRISMA checklist is provided in supplementary file 2.

Results
Study selection
A total of 130,562 studies were identified and exported 
to Rayyan QCRI [21]. A search for duplicate studies in 
EndNote X7 removed 42,876 studies and a second dupli-
cate search in Rayyan QCRI resulted in the removal 
of an additional 39,824 studies. A total of 47,862 titles 
were screened for relevance and 193 titles remained 
for abstract review. Of these, 129 texts underwent full 
review. An additional ten trials were located from hand 
searching references. After full text review, a total of 24 
trials met the inclusion criteria and were included in 
the narrative synthesis. The search selection process is 
detailed in the PRISMA flow diagram (Fig. 1).

Overview of rRCTs
The characteristics of the rRCTs and their registry-
linked activities are presented in Table  1. Publications 
ranged from 1996 to 2020. The largest number of rRCTs 
took place in the USA (n = 9) followed by the Nordic 
countries (n = 7), Australia (n = 2) and the UK (n = 2). 
The remaining rRCTs (n = 4) were multiregional. Inter-
ventions consisted of drug treatments (n = 3) [25–27], 
surgical procedures (n = 2) [8, 28], non-surgical proce-
dures (n = 1) [29], disease management (n = 3) [30–32], 
immunisation reminder/recall notices (n = 7) [33–39], 
screening for cancer programmes (n = 6) [40–45], meth-
ods to improve research participation (n = 1) [46] and 
smoking cessation (n = 1) [47]. For five rRCTs (20.8%), 
the interventions were delivered in a hospital-based 
setting [8, 25, 27, 28, 48]. Most trials were randomised 
at the level of the individual participant (n = 22) and 
two (8.3%) were cluster randomised [27, 32]. Recruit-
ment ranged from 209 [30] to 106,000 [43] participants. 
Eleven rRCTs (45.8%) used more than one registry to 
facilitate trial procedures [8, 25–29, 40, 42–45].

Registry‑linked recruitment
Nine rRCTs (37.5%) near accomplished or surpassed 
their recruitment goals [8, 27, 28, 31, 32, 41, 42, 47, 48]. 
Recruitment with the goal of capturing the largest num-
ber of eligible participants available within a registry was 
present in eight trials (33.3%) [30, 33–38, 40]. Eighteen 
rRCTs (75%) used registries to identify potential par-
ticipants for inclusion in a trial [27, 30–42, 44–46]. This 
included one multicentre rRCT using multiple registries 
to facilitate participant identification [27].
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Registry‑linked randomisation
Six rRCTs (25%) randomised participants via a specific 
randomisation module embedded within the registry 
[8, 25, 28, 29, 35, 47]. The remaining 18 used randomi-
sation methods external to the registry. Thirteen rRCTs 
(54.2%) allocated the participants in a 1:1 ratio [8, 25, 27, 
28, 31–34, 38–40, 46, 48], for six (25%) the randomisation 
ratios varied [30, 35, 37, 41, 42, 47] and the remaining five 
rRCTs (20.8%) did not specify the randomisation ratio 
[26, 36, 43–45].

Registry‑linked outcomes
Twenty-three rRCTs (95.3%) utilised a registry to 
gather primary/main outcome data. Vaccination rates 
accounted for 29.2% (n = 7) of primary outcome meas-
urements [33–39]. Mortality as a primary outcome was 
recorded for eight rRCTs (33.3%) [8, 25–28, 40, 42, 48]. 
Five rRCTs (20.8%) utilized more than one registry to 
facilitate the acquisition of primary/main outcome meas-
urements [25, 27, 28, 40, 42]. Four rRCTs (25%) utilized 
the SWEDEHEART Registry in conjunction with pre-
existing national healthcare registries to gather outcome/
endpoint data [8, 25, 28, 48]. One trial did not include 
the specifics of linking to a registry; however, evidence 
from the paper suggests there was record linkage with 

a nationwide registry [44]. In terms of long-term out-
comes, rRCTs gathered data at time points between 5 
[26] and 15 years [40].

Registry‑linked trial specific data collection
Seven rRCTs (29.2%) used a registry to facilitate trial spe-
cific data collection in addition to outcome data [8, 25, 
27, 28, 30, 46, 48]. One rRCT requested permission to 
use data collected until the point of participant ‘opt out’, 
following intervention [27], and one rRCT continued to 
collect de-identified data from the registry for ‘non-con-
senters’ [46].

Quality assurance
Sixteen rRCTs (66.7%) provided commentary on the 
quality assurance of registry data [8, 25, 28, 31–39, 41, 
44, 45, 48]. Four rRCTs included links to materials which 
detailed the monitoring of the registry data used in their 
trials [31, 32, 41, 44]. In two rRCTs (13.3%), investigators 
assessed the validity of the registry data by comparing the 
registry data with medical records [35, 39]. Three rRCTs 
included results of quality assessment evaluations of the 
registry [36, 38, 45]. The final three rRCTs emphasised 
the need for improved registry-based quality assurance, 
following completion of their trials [33, 34, 37]. How-
ever, it is not clear if these trials completed study-specific 

Records identified from:
CINAHL (n =8871)
Cochrane Reviews (n = 6925)
Cochrane Trials (n = 40260)
EMBASE (n =39497)
PubMed (n = 26288)
SCOPUS (n = 8721) 

Duplicate records excluded:
EndNote (n = 42876)
Rayann QCRI (n = 39824)                            

Total identified (n = 130,562)

Records screened by title (n = 47862) Records excluded (n = 47669)

Records for full text-screening (n = 139)

Records excluded (n = 64)
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Records included (n = 24)
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Fig. 1    PRISMA flow diagram of the screening process
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quality assurance checks of the registry data throughout 
the duration of the trials.

Registry‑linked cost‑effectiveness
Just three (12.5%) rRCTs conducted cost-effectiveness 
assessments [32, 33, 37]. Two trials examined the costs 
associated with generating reminder/recall notices for 
infants due/requiring a vaccine [33, 37] and one trial 
examined the costs associated with the enhancement of 
an existing UK-based diabetes register [32]. The enhance-
ment of the diabetes registry was a significant initial cost: 
a total one-off cost of initiating the system across two 
register areas of UK£27,885 with an additional cost of 
running the system for the two registers of UK£11,170. 
The two reminder/recall cost-effectiveness assessments 
were focused on the effectiveness of these interventions 
to increase uptake of the vaccine (results showed it was 
age-dependant), rather than the cost-effectiveness of the 
use of the registry to conduct the trial.

Registry‑linked interventions
For nine rRCTs (35.5%), a registry was used by research-
ers to facilitate either the development or delivery of 
trial interventions to participants [31, 33–38, 41, 47]. 
These were four (44.4%) immunisation reminder/recall 
trials whereby a registry generated the reminder/recall 
interventions [33–36]; one (11.1%) additional immuni-
sation reminder/recall trial where researchers deter-
mined the requirement for an additional immunisation 
reminder based on a participants immunisation status 
in the registry [38]; one (11.1%) cancer screening trial 
where the intervention group were contacted prior to 
receiving an intervention kit, and given the opportu-
nity to either cancel the intervention or update their 
personal registry information, thus amending their eli-
gibility in the trial [41]; one (11.1%) smoking cessation 
trial in which participants received an allocated inter-
vention when they logged onto the registry [47]; and for 
two trials (22.2%), the precise details of how the registry 
facilitated the application of the intervention were not 
discussed [31, 37].

Informed consent
Of the 24 rRCTs, 7 (29.2%) sought informed consent 
prior to randomisation [8, 25, 26, 28, 30, 31, 48] and 2 
(8.3%) completed randomisation before consent [46, 47]. 
For two trials (8.3%), the ethical approvals differed by 
jurisdiction, with some granting a waiver of consent and 
others requiring an opt out approach [27, 32]. Five trials 
(20.8%) randomised participants to screening or con-
trol groups without informed consent [40, 42–45]; how-
ever, three trials subsequently requested consent from 
the screening cohort [40, 42, 44]. It was not specified if 

informed consent was required or sought for the remain-
ing two (8.3%) rRCTs [43, 45]. Six additional rRCTs (25%) 
randomised minors without acquiring parental consent 
[33, 34, 36–39]. Parents were subsequently contacted 
following randomisation in relation to their child’s vac-
cination status, but it is not stated if consent was then 
required. Two trials were granted waiver/exemption sta-
tus [35, 41].

Risk of bias
Risk of bias assessments and the reasons for the judge-
ments for the overall risk of bias result for the 24 rRCTs 
are available in supplementary file 3. Overall, the authors 
judged 5 trials (20.8%) to have a high risk of bias, 17 trials 
(70.8%) to have an unclear risk of bias and 2 trials (8.3%) 
to have a low risk of bias. The judgement for all high risk 
of bias trials was consistently due to performance bias 
(blinding of participants and personnel domain) and 
detection bias (blinding of outcome assessment domain). 
Additional to a high risk of both performance and detec-
tion bias, Young et al. [27] had a high-risk judgement for 
selection bias (allocation concealment domain). 

Discussion
Our systematic review included 24 rRCTs that utilised a 
patient registry to facilitate both the participant recruit-
ment process and the collection of outcome data. We 
found that the interpretation of a registry was diverse. 
This is reflected in the variation of how investigators used 
registries, and in their reporting (Table  1). We find the 
advantages of rRCTs are recruitment efficiency, shorter 
trial times, cost effectiveness, outcome data complete-
ness, smaller carbon footprint, lower participant burden 
and ability to conduct multiple trials from the same reg-
istry. Challenges are data collection/management, quality 
assurance issues and the timing of informed consent.

A minority of trials (n = 4) utilised a registry to enable 
the majority of key trial processes; recruitment, randomi-
sation, trial specific data collection and the collection of 
trial outcomes/end points [8, 25, 28, 48]. These trials sur-
passed their sample size requirements, had almost com-
plete follow-up, reported minimal missing data and were 
performed at a relatively low cost. All were conducted 
in the SWEDEHEART registry [49]. SWEDEHEART 
has many advantages as it was designed to facilitate the 
conduct of clinical research and clinical trials. SWEDE-
HEART is continuously monitored for data quality and 
education and training for users of the registry is pro-
vided [50]. It is a good exemplar of quality assurance 
systems in rRCTs. However, validation of the popula-
tion registries used to collect additional outcome data in 
conjunction with SWEDEHEART is not discussed and 
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warrants further attention to comply with the SWEDE-
HEART quality assurance standards.

Many rRCTs surpassed their sample size requirements 
[8, 25, 27, 28, 40, 42, 47, 48]. Whilst it is widely docu-
mented that a considerable proportion of RCTs fail due to 
recruitment issues [51, 52], rRCTs do not have the same 
issue and allow for a more efficient recruitment process. 
One issue that has not been resolved is that of informed 
consent when conducting rRCTs and our results show 
this is variable, with some waiving consent, and others 
taking consent either before or after randomisation.

The collection of trial data can consume vast propor-
tions of trial resources and significantly increase trial 
costs [53] as well as increase the carbon footprint [54]. 
Utilising a web-based approach to capture trial data 
within a registry can significantly reduce trial costs and 
minimise a trial’s carbon footprint [54] and preserve the 
environment for future generations.

There are interesting lessons to be learned from col-
leagues who have repeatedly and successfully conducted 
rRCTs. For example, Bohlin et  al. [47] used the GynOp 
register in a near identical fashion to their Swedish col-
leagues in SWEDEHEART and reported similar effi-
ciency results in terms of high recruitment rates, minimal 
missing data and low costs [47]. These rRCTs investigated 
wholly different conditions, but by applying almost iden-
tical registry-based methodology, successfully combined 
high recruitment with low cost. Whilst authors cite the 
low costs, a cost-effectiveness study off rRCTs compared 
to a traditional RCT is not included in the cost-effective-
ness examples given in this study. There are initial set-up 
costs which are considerable, as per the example of the 
diabetes registry given in the section,  "  Registry-linked 
cost-effectiveness" [32]. We speculate that the suitability 
and cost-effectiveness of registries for conducting trials 
will vary, with the most suitable and cost-effective being 
those established with the intention to embed clinical 
trials. Trials from the GynOp and SWEDEHEART reg-
istries are prime examples of the potential of rRCTs, 
when using established registries for the majority, or 
all, key trial procedures. It is also possible for rRCTs to 
facilitate the development and delivery of a range of trial 
interventions [31, 33–38, 41, 47]. The diverse use of reg-
istries within trials is a clear strength of registry-based 
methodology.

The ability to complete randomisation blinded within 
a registry is unique and worth noting. Six rRCTs in our 
study had a randomisation module embedded within the 
registry [8, 25, 28, 35, 47, 48]. Randomisation is the only 
definitive technique to control for confounding factors 
within trial groups [6]. The benefits of having an embed-
ded randomisation module within a registry include an 
automated, effective enrolment process with a minimally 

selected cohort of patients [6, 55]. We reviewed some 
protocols and note that the inclusion of an embedded 
randomisation module is becoming more frequent [17, 
56–58]. It is particularly useful when randomisation is 
time sensitive.

Outcome data collection was the most common trial 
procedure facilitated by a registry. The collection of 
certain outcomes, e.g. mortality, can be gathered con-
sistently across various types of registries [59]. The 
advantages of gathering trial outcome data via a registry 
include a significant reduction in trial costs [1, 60], mini-
misation of study visits facilitating a lower participant 
burden, the potential to capture almost all trial follow-up 
data which reduces staff burden [7] and a reduced carbon 
footprint for the trial. In one trial, long-term follow-up 
data was retrieved from a registry 15 years later [40]. The 
burden of obtaining long-term participant data within 
RCTs include both logistical and financial constraints 
[61]. Provided researchers are confident in the quality of 
the data they are collecting, the use of registries can be 
advocated for the collection of long-term outcome data.

Concerns have been raised about the quality and com-
pleteness of registry data [7, 62] and this remains a sig-
nificant challenge for rRCTs. Trials support decisions 
through the data they collect. Even for traditional RCTs, 
the quality of the data is key to ensuring the trial sup-
ports better and more informed decisions and meets 
its aim. If we cannot trust the data, the trial has failed. 
Errors in the data collection process not only affect the 
safety of the patients in the trial through the introduction 
of bias but also affect the safety of future patients. rRCTs 
pose a unique challenge because in many cases, regis-
tries are not designed with trial conduct in mind. Thus, 
the trial can be limited to collecting the outcome data 
as presented in the registry, regardless of its complete-
ness or suitability. Data may also be missing, or the data 
entry might occur long after the data collection; hence, 
it may not suit the trial timeline. Across registries, ter-
minology may not be consistent. Key to advancing rRCT 
conduct will be standardising data collection across reg-
istries to follow international health data terminology 
standards and definitions, and improving data linkage. 
This will enhance analytical capabilities, making clini-
cal trials more cost-effective and improving the compre-
hensiveness of post-market surveillance for devices and 
medicines. We found a large variation in the reporting 
of quality assurance of the registry data used in rRCTs. 
Only 16 discussed validation of registry data and 3 of 
those expressed the need for additional validation of reg-
istry data, following completion of their trials. We rec-
ommend that new trials that include data from registries 
implement rigorous quality assurance systems at the trial 
design stage.
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For many trials (70.8%), the overall risk of bias judge-
ment was unclear as there was insufficient information 
provided to state, with certainty, if a trial was at a high 
or low risk of bias. rRCTs replicate real life, given that 
participants are only told about an intervention when 
they are going to receive it and not if they are not to 
receive it. In this respect, they are considered prag-
matic. However, it is also argued that rRCTs gener-
ate an artificial environment, given that they allow for 
longer follow-up periods than traditional RCTs which 
arguably affects the external validity [63]. The discus-
sion on bias in rRCTs is limited in the literature. Whilst 
the completeness of the data in rRCTs can reduce attri-
tion bias, the risk of residual bias when trying to under-
stand causation is high. We suggest bias in rRCTs is 
under researched and should be considered by method-
ologists and statisticians and an appropriate guidance/
manuscript document developed.

Another matter requiring discussion is the ethics on 
the timing and conditions of informed consent. We found 
this was variable between rRCTs and dependent on the 
ethical approval conditions. Some rRCTs opted for the 
‘Zelen design’ approach [64], randomising participants 
prior to consent [40, 42, 44, 46, 47]. Others took oral 
consent, randomised the participants and then followed 
up with written consent. For many trials, it was not clear 
when consent was obtained [33, 34, 36–39, 43, 45]. In 
some circumstances, a waiver of consent was granted [27, 
35, 41]. A review of the ethical issues of informed consent 
in rRCTs is warranted.

The nomenclature used to describe rRCTs is inconsist-
ent and is a significant barrier to their use in the long-
term. It creates difficulties for systematic reviews and 
meta-analyses, as we have found here. Many rRCTs did 
not integrate the term ‘registry-based’ in their title; how-
ever, some did incorporate the terminology within their 
protocol publication [8, 27, 28]. rRCTs can currently be 
divided into two groups: trials that are deeply embedded 
in registries and utilise the registry to facilitate most, if 
not all, key trial processes, e.g. recruitment, randomisa-
tion, outcome data collection; and trials that simply utilise 
a registry to facilitate one specific function, e.g. outcome 
data collection. However, where the use of a registry is 
limited to a singular function; it is questionable if these 
trials should be classified as rRCTs. Given the variability, 
there remains an urgent need for consensus on a defini-
tion for an rRCT. RCTs are intervention studies and are 
so-called because the investigator intervenes. In our view, 
investigators in rRCTs can only intervene in the allocation 
and the timing of the intervention. They do not have con-
trol over the outcome data (but can select the outcome 
based on the data available in the registry). This might be 
a useful start to thinking about defining rRCTs.

Strengths and limitations
This study is a comprehensive systematic review and includes 
a risk of bias assessment for each of the included trials. Dur-
ing the data extraction process, it was often necessary to 
expand our search to protocol papers or registry citations to 
comprehensively extract and understand the classification of 
registry use. We found that the reporting of how a registry 
was used was limited and variable from study to study. This 
also means that we have potentially missed some studies for 
inclusion in our review, but we have no means of identifying 
that. We chose to limit our inclusion to registry-based studies 
that included both recruitment of participants and outcome 
collection, as we are interested in furthering the literature on 
rRCTs of this nature, which we believe offer significant advan-
tages to facilitating the conduct of trials as part of routine 
clinical care. We acknowledge that we have thus missed out 
on some studies that used a registry for recruitment only, or 
used a registry for outcome collection only, but these would 
not contribute to the purpose of our systematic review.

Conclusion
The results of this study highlight the fact that design of 
rRCTs is bespoke and dependent on the capabilities of 
the registry. Even within the rRCTs, we have also estab-
lished the variability evident in many of the processes: 
ethics and consent, randomisation, data collection, out-
come data and trial reporting. The advantages to rRCTs 
include recruitment efficiency and shorter trial times, 
cost-effectiveness, outcome data completeness, a smaller 
carbon footprint, lower participant burden and the abil-
ity to conduct multiple trials using the same registry. The 
challenges to rRCTs are data collection and management, 
limitation of outcome measures, quality assurance issues 
and the timing and ethics of informed consent.

The cornerstone of any functioning health care sys-
tem is quality research. The quality of the data collec-
tion is key to ensuring the trial supports better and more 
informed decisions and meets its aim. If we cannot trust 
the data, the trial has failed. We welcome the CONSORT 
extension for the reporting of randomised controlled tri-
als conducted using cohorts and routinely collected data 
[13]. This will be crucial to allow trialists to clearly think 
about the outcomes at the design phase. We suggest the 
inclusion of the term ‘registry-based’ in the trial title of all 
RCTs utilising a registry and the clear and simple break-
down of the registry-based conduct of the trial in the 
abstract to allow indexing in the major databases. The 
issue of bias in rRCTs is under researched and reported 
and discussion of this in the literature would be welcomed 
as a matter of priority. Researchers should endeavour to 
maximise the use of a registry where feasible; however, it 
is critical that the quality assurance of all registry data is 
given key consideration at the trial design stage.
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