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ABSTRACT
Background: Recruitment of cancer patients into clinical trials (CTs) is a challenge. We aimed to explore how patient eligibility 
assessment is conducted in practice, what factors support or hinder this process, and to assess the potential usefulness of Clinical 
Trial Recruitment Support Systems (CTRSS) for patient-to-trial matching.
Methods: We conducted semi-structured interviews in France with healthcare professionals involved in cancer CTs and experts 
on trial recruitment. We focused on the stages in-between trial feasibility, and patient information and consent. Interviews were 
recorded, and the transcripts were analyzed thematically. We used the Systems Engineering Initiative for Patient Safety (SEIPS) 
2.0 framework to organize our results.
Results: We interviewed 25 participants. We identified common steps for cancer patient eligibility assessment: prescreening 
under medical supervision, followed by the validation of patient-trial matching based on manual chart review. This process 
built on rich interactions between clinicians, other professionals (clinical research assistants, data scientists, medical coding 
experts), and patients. Technological factors, mainly related to data infrastructure (both for patient data and trial data), and 
organizational factors (research culture, incentives, formal and informal research networks) mediated the performance of the 
recruitment process. Participants had mixed feelings towards CTRSSs; they welcomed automated pre-screening but insisted on 
manual verification. Given the necessary collaborative nature of multisite trials, coordinated efforts to support a common data 
infrastructure could be helpful.
Conclusions: Material, organizational, and human factors affect cancer patient eligibility assessment for CTs. Patient-to-trial 
matching tools bear potential, but good understanding of the ecosystem, including stakeholders' motivations, is a prerequisite.
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1   |   Introduction

Many clinical trials (CTs) in medical oncology struggle to recruit 
enough patients. Less than 10% of cancer patients are included 
in a CT [1], and 18% of CTs launched between 2000 and 2011 at 
the National Cancer Institute (NCI) closed with less than 50% of 
the target number of patients included after three or more years 
[2]. More concerning, another NCI study showed that around 
20% of Phases II–IV cancer CTs failed to complete seven years 
after their launch, despite recruiting 48,000 patients [3]. This 
is a waste of research effort and hinders drug development and 
evaluation.

Patients are hardly responsible for this situation, since an esti-
mated 85% of cancer patients in the United States are either un-
aware or unsure of the possibility to participate in CTs. When 
asked if they would have considered enrolling, 75% responded 
they would, had they known that it was possible [4].

The problem must then lie at the point of identifying patients 
that are eligible for a CT, a step commonly called “eligibility 
screening” [5]. This initial screening process accounts for 30%–
40% of the time taken by the recruitment process [6, 7], and is 
broadly identified as a major reason for recruitment failure [8]. 
Although many studies have explored barriers related to patient 
information or CT design, which can complicate recruitment 
[9–13], the identification of eligible patients comes with its own 
challenges.

To streamline patient eligibility screening for CTs, research-
ers and industrials have started developing Clinical Trial 
Recruitment Support Systems (CTRSS) to automatically match 
patients with CTs, most often using Electronic Health Records 
(EHRs) [14–26]. Nonetheless, before deploying these solutions, 
it is crucial to understand the context, process, and work sys-
tems in which they would be integrated [27]. Since Fletcher and 
colleagues highlighted the potential of qualitative research for 
this purpose [28], qualitative studies of the patient recruitment 
process have flourished [8, 9, 11, 14–21, 23–26, 29]. In particu-
lar, qualitative studies have shown how patient screening still 
relied on significant manual effort, with minimal technological 
support [30, 31].

The objectives of this study were to characterize current screen-
ing processes and the factors that affect their performance, and 
to identify perspectives for facilitating cancer patient eligibil-
ity assessment for CTs, including through automatization. The 
study focuses on screening stages. We leave aside the upstream 
stage of feasibility assessment (i.e., before a trial is opened in a 
site) and the downstream stages of patient information, consent, 
and inclusion.

2   |   Material and Methods

We conducted a qualitative study in France, aiming to de-
velop a qualitative description of patient eligibility screening 
[32]. We collected data through semi-structured interviews in 
2023. Participants were eligible for an interview if they were in-
volved in cancer clinical research for over 5 years and involved 
in the process of cancer patient eligibility assessment for CTs. 

We identified participants through professional networks. We 
sampled purposefully to cover various roles in the CT screening 
process and various types of institutions. Participants were con-
tacted by email and were sent the interview guide, consent form, 
and background information before the interview.

The interview guide was drawn up by a junior oncologist 
(A.L.R.), a senior medical oncologist and clinical researcher 
(E.K.), a biomedical informatician and physician (C.D.), and a 
health services researcher (G.L.) (Data S1). Participants were 
asked about their background, their current position, and their 
role in patient eligibility screening for cancer CTs. Their views 
on the current patient eligibility screening process and its local 
modalities, along with the positive and negative factors that in-
fluenced this process, were explored. Future perspectives, such 
as the implementation of CTRSS and the use of EHR data, were 
addressed. All participants provided written informed consent 
before interviews. Interviews were conducted in French by the 
first author (A.L.R.), a French junior oncologist without expe-
rience of recruitment in CTs and no prior relationship with in-
terviewees, and lasted between 30 and 90 min. Interviews were 
audio-recorded and transcribed verbatim.

We used conventional inductive content analysis to code the in-
terview transcripts [33]. The analysis was informed by concepts 
drawn from the literature on recruitment for CTs, but also by the 
literature on human factors/ergonomics in healthcare. In par-
ticular, we used the Systems Engineering Initiative for Patient 
Safety (SEIPS) 2.0 framework to organize our findings [34]. The 
SEIPS framework is a tool to analyze the interactions between 
people, technology, tasks, organization, and environment in a 
work system. Those interactions enact processes, from which 
outcomes (desirable or not, short- or long-term) emerge. The ju-
nior oncologist who conducted the interviews coded the mean-
ing units and then grouped codes into sub-themes and themes. 
We organized regular study team meetings to discuss the con-
tent of the interviews and the coding scheme. We used ATLAS.ti 
Mac (Version 23.1.1 (build 4239), ATLAS.ti, Berlin, Germany) to 
support the coding process.

This study was approved by the Paris-Saclay Research Ethics 
Committee (CER-Paris-Saclay-2023-033). We used the SRQR 
guidelines to guide the reporting of the study [35].

3   |   Results

We contacted 31 people. Six did not respond to our e-mails, and 
twenty-five provided informed consent to participate. The par-
ticipants were from various profiles and institutions (Table 1).

In the interviews, participants described the processes and the 
work system they currently experienced to reach the dual ob-
jective of offering participation in a trial to as many patients as 
possible and recruiting enough participants for all trials. We 
mapped these findings on the SEIPS 2.0 framework (Figure 1). 
In this section, we first discuss the factors by category (pro-
cesses, tasks and people, technology, and organization, with 
‘external environment’ factors distributed in the relevant other 
categories). We then turn to participants' views on automating 
eligibility screening processes.
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3.1   |   Processes

We identified a common framework for cancer patient eligibility 
assessment. It has two main stages: prescreening and validation.

3.1.1   |   Prescreening

The first step, called ‘prescreening’ by our interviewees, con-
sists in a preliminary overall assessment of the patient eligibility 
based on a small set of criteria:

•	 Patient functional status

•	 Patient main comorbidities such as heart or kidney failure

•	 Patient biological data

•	 Site and staging of primitive tumor

•	 Localization of potential metastatic sites

•	 Whether the cancer is accessible to biopsy and measurable

•	 Previous anticancer treatment

•	 Tumor molecular profile if known

In one tertiary cancer comprehensive centers, this prescreen-
ing stage was formalized: a document containing the minimum 
dataset to assess patient eligibility is sent by the referring center 
and a dedicated meeting with all principal investigators takes 
place twice a week to prescreen all patients. In other places, 
when the treating oncologist is also the investigator of the trial, 
they are responsible for the prescreening step. When patients 
must be referred to another center for the trial, the prescreening 
step is managed conjointly between the clinician at the referring 
site and the trial investigator.

Whereas most of the data required for prescreening are available 
from the EHR or the anticancer treatment prescription tools, 
some criteria are prone to interobserver variability, for example, 
patient functional status. This could induce ‘compassionate’ in-
clusions, where a clinician thinks the patient will not pass the 
next screening stage, but still sends their data downstream. One 
participant argued that this criterion could be replaced by objec-
tive measures to avoid screening failure.

Because it's complicated to just tell patients ‘I have no 
objective criteria but I don't feel it’. There are times, 
we know it won't pass, but we still put them in. And 
we just wait and see. 

(Oncologist)

3.1.2   |   Validation Through Manual Chart Review

The prescreening step is always followed by a thorough as-
sessment of all the patient's record against all the CT inclusion 
criteria. Indeed, ‘in general, we get 60 inclusion criteria, exclu-
sion criteria per trial, you won't find all 60 in the MDT report’ 
(Oncologist). Therefore, the full patient record must be reviewed, 
usually by a clinical research assistant (CRA) assisted by the in-
vestigator. Participants described this step as time-consuming, 
and dependent on the quality of the prescreening stage. Then, 
if the patient is deemed eligible, they can be offered inclusion 
in the trial.

3.1.3   |   Specific Cases

A number of specific cases to this process appeared in our inter-
views. The process above best represents Phase III/IV trials for 
second and following lines of treatment.

3.1.3.1   |   Phases I/II, First Lines and Rare Can-
cers.  Phases I and II CTs differ from Phase III/IV CTs. First, 
because few slots are open, over a very short period. This means 
that the list of Phase I/II trials open in a center is difficult to 

TABLE 1    |    Participant characteristics.

Participants characteristics N = 25

Profile*

Medical oncologist and PI 10

Clinical research assistant 5

Data scientist 2

Medical informatics physician 1

Statistician 1

Health sociologist 1

Representative of pharmaceutical industry 2

CTRSS or registry developer 4

Institution type*

Not-for-profit comprehensive cancer center 10

Public university hospital 6

Not-for-profit private general hospital 3

Public general hospital 1

Pharmaceutical company 2

Software company 3

Drug regulation agency 3

National cancer institute 1

Geography

Paris region 15

Outside of Paris region 10

Years of experience in clinical research

Over 10 years 22

5–10 years 3

Gender

Male 18

Female 7

Abbreviations: CTRSS, Clinical Trial Recruitment Support Systems; PI, 
principal investigator.
*Some participants matched multiple profiles, and some worked in more than 
one institution.
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update, since it changes frequently. Second, the time constraint 
creates competition between participating centers to open 
the trial as quickly as possible. While phase III trials sometimes 
struggle to include patients, phase I/II trials do not usually face 
such an issue. Clinicians reported the opposite concern: going 
fast to offer as many of their patients as possible to enter the trial.

For phase I trials, honestly, it changes so much, we're 
back to this thing where people tell me ‘could you 
update the trial list’, but honestly … We've given up 
on doing this. We meet every week, and every week, 
it changes. 

(Oncologist)

For CTs of first line treatments, centers must usually rely on 
their own internal recruitment. Indeed, patients referred from 
elsewhere are likely to have already undergone some form of 
treatment. This is why first line trials tend to be open in large 
tertiary centers.

‘Rare’ cancers are also specific, because CTs more often fulfill 
an unmet medical need for those patients. Therefore, even with 
a low prevalence, a center that opens a trial for a rare cancer 
usually meets its objectives, because there are few alternatives 
and high demand. CTs for rare cancers also benefit from specific 
research networks focused on rare cancers.

3.1.3.2   |   Biomolecular-Based CT Recruitment.  With 
the emergence of biomolecular tumor data and targeted treat-
ment, more and more trials integrate molecular criteria in their 
design, which leads to very restricted populations.

It's much more fragmented than before, we used to 
have studies, you could get 50 patients in one place. 
Now, it's much more segmented in oncology, with 
molecular biology, with all the available technologies. 

(Oncologist)

Biomolecular screening of the tumor is not always incorporated 
in routine care. Hence, most patients need an extra biopsy or a 
re-analysis of a previous biopsy to check for the targeted mo-
lecular alteration. This means more time and steps for patients, 
and sometimes the need to screen a huge number of patients to 
find the target biomolecular anomaly. Thus, some participants 
advocated generalized, routine upstream molecular testing to 
facilitate patient identification. Having a team dedicated to this 
process was seen as a promising perspective.

3.2   |   Roles, Tasks, and Interpersonal Interactions

Figure 1 illustrates the interactions between six roles in the pa-
tient eligibility screening process: the patient, the clinician, the 
investigator, the CRA, the data scientist, and the medical coding 
expert. We now detail the content of these interactions.

3.2.1   |   On the Frontline: Clinicians and Patients

The only actors involved in both routine care and in research 
(potentially) are the clinician and the patient. The clinician 
holds a central role in CTs, as they are the sole bridge between 
routine care and research. Depending on the institution in 

FIGURE 1    |    Work system for patient eligibility screening for clinical trials in oncology, mapped onto the SEIPS 2.0 framework [34]. Our study fo-
cuses on the ‘pre-screening’ and ‘validation’ stages. We did not identify any element of the ‘internal environment’ affecting CT recruitment. CTRSS, 
Clinical trial recruitment support system; MDT, Multidisciplinary team meeting.
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which they work, they can also be the investigator for some 
trials.

The clinician's role in the recruitment process is to identify 
which of their patients could be eligible for the trials currently 
open. Interviewees mentioned that always keeping in mind the 
list of open CTs, while managing patients, generated an intense 
cognitive load, leading to mishaps.

The truth is, we must miss some. Our memory is not 
extensible. 

(Oncologist)

Inclusion in a trial can be discussed during the consultation, or 
the clinician can make a note that they need to investigate this 
offline after the consultation. Clinicians can also discuss CT 
inclusion during MDTs, where treatment options are assessed 
collectively. Regional, pathology-specific, or molecular MDTs 
were identified as key opportunities for recruitment. Referrals 
for a second opinion also sometimes led to proposals of trial 
inclusion.

All along the care and recruitment process, clinicians need to 
be mindful of time. Cancer patients are classically screened for 
CT eligibility when they reach the end of therapeutic options. 
However, the question of inclusion in a trial sometimes arose 
earlier: from the first line of treatment in cancers with poor 
prognosis, or at every stage of the disease for some oncologists 
who were more inclined to consider trials as a treatment option−
for example, those involved in clinical research. Time was all 
the more important for rapidly progressing diseases. Clinicians 
highlighted that it was important to discuss trial inclusion early 
with the patient, because it might be difficult to sensitize the 
patient to clinical research later on, or because they might then 
already be engaged in another protocol. In fact, patients seem to 
decide on their participation before getting to the information 
and consent stage.

The decision work for the patient, to participate or 
not in a trial … Our hypothesis, it's that it's not at 
the moment of signing consent, it generally happens 
before, with the referring clinician, without them 
having information on the trial in which they could 
be included. 

(Sociologist)

In the trial timeline, the identification of eligible patients is per-
formed once during the feasibility study (when investigators 
consider sites for inclusion). Then, it should continue as long as 
the trial remains open. However, some participants mentioned 
that as time passed, clinicians tended to include less because 
they forgot that the trial was open for inclusion.

Overall, the screening process was described by participants as 
“hand-made”, “artisanal” and relying heavily on the clinician's 
constant attention to open CTs and awareness of the need to con-
sider inclusion for their patients. Some interviewees indicated 
ways to support this process. For example, local investigators 
can reverse the process and look for open trials for their current 
patients. If they have a good ‘potential’ in a certain category of 

patients, they can then proactively try to open a trial at their hos-
pital for these patients.

For example, you realize that in 2021–2022, you've 
had many cases of prostate cancer, bladder cancer and 
you haven't offered them a possible trial. Then, you 
know that you have potential or at least you have a 
need, you can turn the question on its head, it's not 
that you have potential for a trial, it's that you have 
a need from patients to get into trials. Then the job is 
to go out to find the trial that fits the needs you have. 

(Oncologist)

Patients are often seen as passive in the recruitment process, but 
interviewees described patients being more and more informed 
about clinical research. Some patients spontaneously mentioned 
CTs as a treatment option to their doctor or, even, for a small 
number of well-informed patients, actively searched available 
CTs by directly contacting CT investigators. Participants gener-
ally viewed patient autonomation positively.

3.2.2   |   Orchestrating Trial Recruitment: The 
Investigator

The CT investigator is ultimately responsible for the whole 
screening process. Their involvement is crucial as it condi-
tions the success of a trial. This success depends on (1) the 
investigator's evaluation of recruitment potential when open-
ing recruitment sites, along with awareness of competing tri-
als, and (2) sustained motivation during the inclusion step to 
maintain satisfying patient recruitment during the whole du-
ration of the trial.

The list of patients is one element, but then, the 
big thing is the involvement of the coordinating 
investigator and of the main investigators in the 
centers, who work hard or don't … Then you need 
public research resources, meaning CRAs, to help 
with recruitment, of course they're as important. 
Each pillar is crucial. If just one link breaks, is not 
good, it can… It's the weak link in fact and it means 
that after that, there's no recruitments. 

(Statistician)

Some participants estimated that up to 70% of patients included 
in CTs came from other centers. Investigators and clinicians 
reported that the main method to ensure external referral is 
through interpersonal connections. Interviewees explained that 
existing formal or informal networks facilitated recruitment for 
members of the network, but could also hinder it for researchers 
outside of the network.

These are quite informal networks based on personal 
relationships, obviously … you manage the best you 
can, but there is no formal network that guarantees 
that patients get referred to trials. 

(Oncologist)
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Aside from personal networks, built through training, com-
mon projects, and professional experience, some tertiary 
centers benefit from a national reputation that allows them 
to recruit patients from all over the territory. Geographical re-
search and referral networks also exist in France. Investigators 
described them as heterogeneous in terms of spatial repar-
tition and organization. Yet, promotors favored sites that 
are embedded in a geographical network to facilitate refer-
rals and avoid relying solely on interpersonal connections. 
Pathology networks were pictured as well organized and 
effective for rare cancers but less helpful for more prevalent  
diseases.

3.2.3   |   The Back Office: Clinical Research Assistants

Participants described the interaction between investigators 
and CRAs in depth during the interviews. Investigators usually 
contact the CRA when a patient could be eligible, so that the 
CRA can review the patient's EHR in detail. The CRA is also 
responsible for reminding investigators of which trials are open 
to recruitment in which indications. They can facilitate aware-
ness of CT characteristics by participating in MDTs, meeting 
with clinicians to discuss trials, providing CT summary book-
lets in consultation, or participating in clinical research meet-
ings to inform the medical team of available trials. CRAs can 
participate in the prescreening step alongside clinicians, for ex-
ample, by reviewing all patient files before they are discussed 
in MDTs, or before consultations. These procedures can be rou-
tine or used as a last resort if a trial is struggling to include 
enough patients.

The level of involvement varies depending on the CRA, and 
on how this role integrates in their job arrangements. In some 
structures, CRAs are nurses and intervene both in care and in 
research.

I have a look at MDTs, I check them afterwards, I re-
screen them and because there are often patients that 
get overlooked and I look at the criteria, etc. And I talk 
to the clinician before the consultation. To say ‘I think 
they're eligible even if they haven't been identified in 
the MDT.’… I find a lot. Depending on the study, more 
than half. Because indeed, for some studies they think 
about it, for others they rely a bit on me too. 

(CRA)

An oncologist even proposed that regional or national plat-
forms that organize joint MDTs (e.g., molecular MDTs or re-
gional MDTs) could have their own CRA to help with patient 
referral.

3.3   |   Technological Factors

Screening patients requires assessing if a patient fills a CT's el-
igibility criteria. This task requires good quality data on both 
sides (patient and trial). In practice, such data is often not avail-
able or not readily usable in the right format.

3.3.1   |   Patient Data

Patient data is accessible mainly through the EHR, through an-
ticancer treatment prescription systems, and sometimes through 
local patient registries. EHR data is very exhaustive but it is mainly 
unstructured, except for demographic data, and diagnosis and pro-
cedure codes, which are not immediately available. Local patient 
registries are well structured and curated, but updated with vari-
able delays. Latency in updating EHRs and registries is of particu-
lar concern for patients with progressive diseases.

Anticancer treatment prescription tools only provide key fea-
tures, such as age, weight, tumor type, stage, and prescribed 
medication. Some investigators reported that they often used 
prescription tools for feasibility studies or to prescreen patients 
if a CT did not fulfill its inclusion goal.

Data scientists and claims coding experts can be called upon by 
the investigator to help pre-identify target patients, or to assess 
recruitment potential. They possess data expertise that can be 
beneficial to this task. However, their involvement is not system-
atic and depends on how available these people are for clinical 
research.

3.3.2   |   Trial Data

CT characteristics are accessible through local, national, or in-
ternational databases. Oncologists said that they rarely use na-
tional or international databases because trial data are poorly 
structured, and updates are not frequent enough. Local data-
bases are not maintained in all institutions.

Therefore, the characteristics of ongoing or upcoming trials are 
often discussed through informal channels, in internal clinical 
research meetings and during congresses or regional MDTs. 
The quality and standardization of CT inclusion criteria data 
was a challenge for interviewees.

3.4   |   Organizational Factors

Organizational factors affected CT recruitment processes. First, 
because clinicians differed in their vision of trials, with some 
seeing it as an integral part of the patient pathway, while others 
saw it as separate from regular care.

There are still people, and I think it's a pity, who consider 
that clinical research is not necessarily something that's 
part of the patient pathway. But I think it's changing. 

(Oncologist)

Second, participants highlighted how opinions varied on what 
counted as a satisfactory rate for patient inclusion in trials.

We can't get a fivefold increase, but if we doubled 
the number of patients we include, it would be huge. 
My own projection is that clinicians are in a form of 
self-satisfaction on how many patients we include 
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whereas we could go much further so there's room for 
improvement. 

(Oncologist)

CRAs, data scientists, and epidemiologists were prone to point 
out the flaws of ‘hand-made processes’. Oncologists showed more 
satisfaction. Participants working in comprehensive cancer cen-
ters reported more satisfaction with current recruitment processes 
than those working in university hospitals or general hospitals.

Participants described a health system that does not incentiv-
ize the work required to manage trial recruitment. Clinicians 
get no incentive to discuss trials with patients. Since hospitals 
are funded based on their activity, referring a patient to another 
center means a net loss for the referring hospital. Some partic-
ipants also described recruitment networks segmented by clin-
ical specialty (e.g., medical oncology, surgery, radiotherapy), or 
by organization status (public vs. private). Finally, resources and 
routines are best available in departments that do more CTs.

To challenge the status-quo, one interviewee suggested that in-
clusion in trials should be a key quality indicator in oncology de-
partments, just as the percentage of patients discussed in MDTs 
is monitored.

3.5   |   Perspectives on Automation

3.5.1   |   Towards Automated Prescreening?

Most participants saw the perspective of automating part of the 
recruitment process with enthusiasm, although oncologists who 
are already satisfied with the current process showed less enthu-
siasm. All agreed on focusing automation of the prescreening 
step while keeping the final review manual.

Two approaches emerged from interviews. First, a ‘patient-centered’ 
approach (i.e., find trials for a patient), the most frequently dis-
cussed by interviewees. This could consist in an eligibility alert 
during consultation or MDT to inform the physician that their pa-
tient fits prescreening criteria for one or several trials. Clinicians 
described pop-up windows integrated in the EHR, the anticancer 
treatment prescription tool, or the MDT management tool. Most 
participants would prefer this integrated solution over a distinct 
software where they would need to manually enter patient data−
the approach chosen by the three developers that we interviewed.

The other approach is ‘trial-centered’ (i.e., find patients for a 
trial). It consists in checking which patients could be included 
for a given CT. Some centers already do this when trials fail to 
include, or during feasibility studies. Some participants saw the 
main benefit of a CTRSS in feasibility studies.

Participants mentioned that any attempt at deploying a CTRSS 
would face issues of data interoperability between centers. Besides, 
a CTRSS would need to build on a regularly updated list of CTs, 
something clinicians said they could also use outside of a CTRSS.

What would make life easier for me, would really 
be a tool where you know in real time, even in a 

consultation, now we're used to going on Google and 
all that. So, just something that lists everything that's 
open and not open. 

(Oncologist)

In any approach, participants highlighted that the accuracy of a 
tool would be key to success. Alarm fatigue was already antici-
pated as a challenge.

If there's too many false positives, after a while, 
people give up, I suppose. When the things pop up 
and ‘but this patient it's not it does not fit at all I'll 
never include them’. After a while people don't even 
look any more, that's the problem. 

(Statistician)

3.5.2   |   CTRSS Users and Patient Involvement

Most participants thought any CTRSS should be designed for 
medical use as the physician is the main actor in prescreening. 
However, some suggested that CRAs could also use the tool, es-
pecially before consultations or MDTs. Participants highlighted 
the need for IT supervision and data expertise, but noted that 
the lack of human and financial resources for CT management 
could hamper the deployment of new solutions.

Interviewees shared a wish to better inform patients about 
CTs, but had mixed views on patient access to CTRSS. On the 
one hand, patients and patient organizations increasingly ask 
to be involved in CT recruitment, and all CTRSS developers 
we talked to targeted patients as potential users. On the other 
hand, interviewees reported that whereas some patients are 
well informed about their disease and therapeutic options, the 
majority do not have this kind of expertise and rely heavily 
on their physician. Free access to pre-screening tools without 
medical support could generate false hopes and frustration for 
patients. Finally, uncoordinated efforts by patients and doc-
tors looking simultaneously for a CT could be a waste of en-
ergy on both sides.

4   |   Discussion

4.1   |   Findings

From interviews with 25 French participants involved in 
recruitment for CTs in oncology, we used the SEIPS 2.0 
framework to describe the current recruitment system and 
processes.

Interviewees described a two-stage manual process to pre-
screen and validate patient records for inclusion. The re-
cruitment system relies heavily on personal networks and 
on clinicians' constant attention to ongoing trials during 
clinical activities, especially consultations and MDTs. CRAs 
are central in this effort to identify as many eligible patients 
as possible, but their presence and availability vary, leading 
to inconsistencies in recruitment effectiveness across sites. 
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Data is central to prescreening and validation efforts, but is 
handled in an ad-hoc fashion, with little dedicated solutions. 
Processes and routines differed according to the level of re-
sources of hospitals, from generalized molecular testing with 
multiple CRAs in some tertiary centers, to clinicians recruit-
ing individually in smaller centers.

Participants showed enthusiasm for automating the prescreen-
ing stage but remained committed to a final manual review. 
For participants, these systems should take the clinician's per-
spective—faced with a patient, what trial could I discuss with 
them?—rather than the trial-centered approach—given a trial, 
which of my patients could be included?

4.2   |   Strengths and Limitations

These results were obtained from a broad sample of partici-
pants, representing all types of public and non-profit institu-
tions involved in clinical research in France. We used standard 
qualitative research procedures, and a well-established frame-
work to organize findings (SEIPS 2.0). The study team dis-
cussed results collectively in regular meetings, but we did 
not ask interviewees to check transcripts or validate our in-
terpretations. Notably, we did not include patients or patient 
representatives in our participants. Others have focused on 
patients, but at later stages, after screening. Our interviews 
suggest that at this stage, patients are not involved in up-
stream stages, and future research could focus on if and how 
they could be involved in these stages, for example, through 
participatory or open science methods [36, 37].

4.3   |   Interpretation

Our depiction of a mostly manual, two-stage recruitment pro-
cess matches previous reports [30, 31, 38–40]. The central role 
of, and the challenges encountered by, clinicians in recruiting 
patients have also been underlined before [41–44]. Finally, the 
role of MDTs and collective engagement has been identified in 
previous qualitative research [29]. However, our joint investi-
gation of current processes and automation perspectives brings 
new insights.

Even if the current ‘manual’ process works for some clinicians, 
it seems to have reached its limit in terms of inclusion rate and 
delay. Relying entirely on clinicians to identify suitable pa-
tients can create unconscious biases in recruitment [45], and 
creates additional work for already overburdened clinicians 
[46, 47]. Research and clinical teams are still often separate 
[48], and having research tasks rely on clinicians who do not 
get rewarded or incentivized for performing them is likely to 
lead to suboptimal results. This means that recruitment relies 
heavily on the motivation of clinicians to include, which may 
understandably vary, given the lack of incentive and the de-
mands of care.

Automation through CTRSSs could help tackle unconscious 
biases and identify more patients. The development of Clinical 
Data Warehouses, regularly populated by EHR data and acces-
sible in conformance with interoperability standards, could help 

[49], although it comes with its own challenges [50]. Research 
on automated analysis of eligibility criteria is also steadily de-
veloping [21, 51, 52], and various CTRSSs for cancer CT have 
been described in the literature [15, 16, 18–20, 23, 26, 53, 54]. 
However, there is still little real life evaluation of the perfor-
mance of these systems and of their impact on recruitment rate, 
delay, and workload.

Our results show that professionals welcome these develop-
ments. While previous studies have identified similar challenges 
in recruitment processes, our work also shows a common shared 
wish for the development of patient-centered, automated pre-
screening systems to support the screening process. This vision 
includes the integration of automated tools into EHR systems 
and support for clinician decision-making via real-time notifica-
tions at critical points of care.

Automation raises questions about the availability of structured 
data for prescreening, the integration of these tools into existing 
workflows, and the acceptability of automation within the clin-
ical decision-making process. Most data in EHRs remain un-
structured. Emerging technologies, including conversational AI 
models, may play a role in overcoming data limitations by assist-
ing in the interpretation and specification of eligibility criteria. 
These tools could act as intermediaries, improving data quality 
and ensuring that clinicians have the necessary information to 
make informed decisions. However, acceptability remains key: 
clinicians and CRAs should be able to trust these systems to re-
duce false positives, with CRAs playing a vital role in reviewing 
and validating prescreening results. A CTRSS can only partly re-
place the central role of CRAs in coordinating efforts and engag-
ing with frontline clinicians. More research needs to be done to 
understand who CTRSSs should target, and for what specific task.

All hospitals today are not even when it comes to research 
resources [55]. However, as inclusion criteria become more 
specific, even highly specialized tertiary centers will need to 
build on ever larger populations to identify eligible patients 
for their trials. Aside from technical fixes, such as CTRSSs, 
there is probably a role for higher-level initiatives (regional, 
national) to structure the recruitment system, through incen-
tives, joint structures with dedicated resources (CRAs, data 
infrastructure), and an up-to-date information system dedi-
cated to trials.

5   |   Conclusion

Identifying patients who are eligible for trials is more complex 
than it seems and relies on a network of people supported by 
data and information technology. A common process exists, with 
variations between sites. Automation holds promises, but might 
best work on the pre-screening stage, while keeping an ultimate 
human verification of patient records. Qualitative human factors 
research can help better understand this system.
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