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Abstract

Background—-cClinical trials frequently spend considerable effort to collect data on patients who
were assessed for eligibility but not enrolled. The Consolidated Standards of Reporting Trials
(CONSORT) guidelines’ recommended flow diagram for randomized clinical trials reinforces the
belief that the collection of screening data is a necessary and worthwhile endeavor. The rationale
for collecting screening data includes scientific, trial management, and ethno-socio-cultural
reasons.

Purpose—We posit that the cost of collecting screening data is not justified, in part due to
inability to centrally monitor and verify the screening data in the same manner as other clinical
trial data.

Methods—To illustrate the effort and site-to-site variability, we analyzed the screening data from
a multi-center, randomized clinical trial of patients with transient ischemic attack or minor
ischemic stroke (POINT).

Results—Data were collected on over 27,000 patients screened across 172 enrolling sites, 95%
of whom were not enrolled. Although the rate of return of screen failure logs was high overall
(95%), there were a considerable number of logs that were returned with “no data to report”
(23%), often due to administrative reasons rather than no patients screened.

Conclusions—In spite of attempts to standardize the collection of screening data, due to
differences in site processes, multi-center clinical trials face challenges in collecting those data
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completely and uniformly. The efforts required to centrally collect high-quality data on an
extensive number of screened patients may outweigh the scientific value of the data. Moreover, the

lack of a standardized definition of “screened” and the challenges of collecting meaningful

characteristics for patients who have not signed consent limits the ability to compare across studies
and to assess generalizability and selection bias as intended.
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Introduction

The first figure in many randomized clinical trial primary manuscripts is a flow diagram of
patient enroliment and follow-up. This diagram is recommended by the Consolidated
Standards of Reporting Trials (CONSORT) Statement. The standard format includes in the
top box the number of patients “assessed for eligibility”, followed by the subset who were
excluded, and the subset who were randomized.}: 2 The inclusion of the number of patients
screened in the flow diagram in the 1996 CONSORT statement? has been criticized as being
of little meaningful scientific value.3 Although it remained in the revised 2010 CONSORT
statement flow diagram, the authors acknowledge that this count may be unknown or may
not be as valuable as other counts.

The operational definition of screened patients and the approach to the collection of
screening data vary widely across studies and clinical sites. Currently, there is no
standardized way to define who was assessed for eligibility, or screened. Screened patients
could broadly be defined as patients with the disease who present at the site(s) during the
recruitment time interval, including those who were not formally assessed for eligibility. In
contrast, screened patients could be defined narrowly as those who sign informed consent. If
defined too broadly, the task of reporting screen failures is resource exhaustive. If defined
too narrowly, the scientific merit of the screening data collected is lost. If inconsistently
collected, the data are not interpretable. A review of stated purposes for collecting screen
failure data can help evaluate whether these data, as commonly reported, actually add value
within the clinical trial enterprise. The purpose for collecting screen failure data may include
the following: 1. scientific reasons, 2. trial management, and 3. ethical and socio-cultural
considerations.

Scientific Reasons

The main purpose of the CONSORT guidelines is to ensure that the scientific validity of the
trial can be demonstrated in the published report. The CONSORT group's explanation for
reporting screening counts is as follows:

“If available, the number of people assessed for eligibility should also be reported. Although
this number is relevant to external validity only and is arguably less important than the other
counts, it is a useful indicator of whether trial participants were likely to be representative of
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all eligible participants” and then subsequently “these counts indicate whether trial
participants were likely to be representative of all patients seen...”*

The authors’ explanations conflate the goals of showing whether enrolled population is a
large or small subset of those eligible for enrollment, or a large or small subset of those
patients seen with the medical condition of interest. Indeed this confusion reflects the lack of
a consistent and useful definition for entry into screening logs. The general implication of
this statement is that by collecting screening data it will be possible to demonstrate the
generalizability of the findings and lack of selection bias in the study subjects. This premise
is, however, a relatively crude assessment since the counts themselves tell us nothing about
actual specific clinical characteristics of patients with the disease of interest not included in
the study. Assessments of those eligible are further limited as patients who decline may or
may not have been eligible, and all aspects of eligibility may not be assessed for every
patient screened.

For trial results to be generalizable, patients enrolled should be a representative sample of
the target patient population at large. Overly narrow eligibility criteria, therefore, limit
external validity, but it is important to distiguish between exclusion criteria that are expected
to affect clinical generalizability from those that are merely pragmatic. Some eligibility
criteria are for practical reasons (e.g. currently receiving another experimental treatment or
not expected to be available for follow-up) which would not limit the generalizability, per se.
Screening that does not accurately identify specific reasons for exclusion may, therefore,
also be misleading.

It is possible that patients with a uniformly better, or uniformly worse, prognosis are given
priority for enrollment based on the investigator's perception of whether the study may be
“right” for the patient. In most trials, patients self-select to participate. Some have argued
that screening data are useful to detect selection bias as demonstrated for two multicenter
studies of traumatic brain injury. However, the differences observed were largely expected
due to the trials’ eligibility criteria or were sampling biases indirectly induced by site
practices outside of the control of the investigator.> While it may be meaningful to identify
unexpected differences between enrolled and non-enrolled patients, it may not be possible to
determine the reasons for these differences or ascertain whether they will result in biased
inference.

Trial management

For multi-center trials, the collection of screening data is a trial management tool.
Frequently, clinical trials face challenges in recruitment and, increasingly, research funding
is directly tied to meeting the expected recruitment timelines. The centralized collection of
screening data helps ensure that all sites are actively screening for the study and are correctly
ruling out potential subjects. Screening data collected from high enrolling sites may provide
model examples for other sites. Sites with low recruitment rates and low numbers of patients
screened may have limited hours of availability for enrollment, may not adequately be
identifying potential subjects, or may lack the required patient population for study
participation. For trials with difficulty recruiting across most sites, an analysis of the primary
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reason(s) for exclusion may identify key eligibility criteria that are problematic. The reasons
for which eligible patients decline participation may help to understand barriers to study
participation or to compare methods of obtaining informed consent. For example there may
be barriers, such as protocol intensity, travel or time, which are common across all patients
or specific for particular subgroups, e.g. amongst minority or elder populations, which can
be remedied by providing travel reimbursements, allowing remote assessments, or
streamlining data collection.

Ethical and socio-cultural

Screening data can help to determine whether the Belmont principle of justice is being
applied; all potential research participants are equally sharing the costs and benefits of
research participation.® Sponsors, regulators, and human-subjects review boards encourage
the rates of recruitment to be as expected across gender, racial and ethnic groups. Ethics
committees are charged with ensuring that trials do not unfairly exploit or exclude certain
subgroups of patients. In the absence of screening data it may be difficult for investigators to
know that study processes are enrolling subjects in a disproportionate manner. Screening
data may be useful for investigators that are having difficulty recruiting a representative
demographic sample to identify specific reasons that members of different groups may
decline participation. However, this assumes that the true reasons for declining can be
ascertained, which may not be possible if failure to build a personal connection is the reason
for the lack of willingness to participate.

Approaches and Challenges to Collecting Screening Data

The process of documenting screening activities may be a useful exercise to help sites to
understand or improve the quality of their screening efforts. There is value in assessing
screening data at the site level to identify if potentially eligible subjects are being missed, if
the outcomes of informed consent processes for some investigators or coordinators are
anomalous, or if they are recruiting aberrantly high or low rates of certain demographic
groups. Ideally screening logs simply reinforce and centrally collect information that is
already recorded as part of best site management practices. However, once a site has
confirmed that it is not missing patients based on its local processes, the screening logs are
unlikely to add value when weighed against the resources required to collect the data. A high
performing quality assurance or improvement program at sites may involve screening at the
outset of recruitment and then at sampling intervals, or for cause, as the trial progresses.

In practice, there is substantial between-site variability in how screening data are collected
and for whom. In an effort to standardize the collection of data across studies, the National
Institute of Neurological Diseases and Stroke developed Common Data Elements (CDEs).
The CDE screening log instructions are to include “all individuals who entered pre-
screening or screening”.” This definition needs to be further defined for a specific protocol.
Moreover, a more useful standard for inclusion in screening logs would be presentation with
the disease of interest, i.e., the population that is intended to be screened for the study, rather
than the subjective, circular process definition of having been screened.
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The accuracy of the reported reasons for screen failures must be called into question. To
simplify data collection, the site is often limited to picking the primary reason for
ineligibility or declining consent, although there could be more than one. Permitting the
documentation of multiple reasons for ineligibility will not fully remedy the problem of
over-reporting early eligibility indicators, because screening efforts typically stop once
ineligibility has been determined. Certain eligibility criteria take longer to ascertain than
others, and this results in a bias against the reporting of reasons that are more resource
intensive to assess.

Unlike study research data, screening data is usually not centrally monitored nor verified
against source documents. Ethical and regulatory restrictions do not allow collection of the
identifiers needed for this kind of monitoring, nor is it clear that the imprecise questions of
external validity asked of these data necessitate the same level of scrutiny as do the data
essential to the primary objectives of the study. Attitudes of investigators towards screening
data also vary. If the purpose of collecting screening data is perceived to be only for trial
management, then the coordinating center may not care whether screening data are being
reported, or reported accurately, by high enrolling sites.

The Health Insurance Portability and Accountability Act (HIPAA) rules restrict the
collection of individually identifiable health information without consent. This restriction
hampers the ability to collect meaningful information about patients who were screened.?
Site-to-site variability is further increased by each local Institutional Review Board's (IRB's)
interpretation of the acceptability of reporting characteristics of patients who have not signed
consent. Strict interpretation can severely limit the ability to demonstrate the scientific
validity of the findings (i.e., generalizability without selection bias). Others have described
the challenges of collecting clinical characteristics for non-consented patients.8 They note
that among US sites, IRBs are more likely to object to the collection of clinical
characteristics for non-consented patients.8 Multi-center clinical trials either have to limit
the type of data collected on screen failure logs to be acceptable to the most restrictive IRBs,
or accept the fact that some sites will not be allowed to submit the screening data due to
local IRB requirements.

An Example of Site-to- Site Variability in the Collection of Screening Data

To illustrate the challenges of collecting screening data, the screening data from the Platelet-
Oriented Inhibition in New Transient Ischemic Attack and Minor Ischemic Stroke (POINT)
Trial was analyzed (Clinical Trials.gov Identifier:NCT00991029). The POINT trial is a
double-blind, randomized, multicenter study of clopidogrel in patients with transient
ischemic attack or minor ischemic stroke. The trial is currently enrolling, and data are
reported here as of January 24, 2013 at which time 1,285 patients were enrolled. Sites were
asked to report “patients who were actively screened (in person or via telephone) for the
POINT study by your study team but not randomized”. A total of 27,292 patients were
screened among 172 sites, and less than 5% of these were enrolled (Table 1). The sites were
grouped into tertiles based on the percent of their target recruitment that was achieved. The
target recruitment depended on the length of time the site had been activated to enroll
patients. The sites in the top enrollment tertile enrolled the majority of the patients (72%),
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and 6.3% of all the patients screened by top enrolling sites were actually enrolled. Lower
performing sites, in the middle and bottom tertile of enroliment, recruited a smaller
percentage of screened patients (3.4% and 1.6%, respectively). The high enrolling sites
screened on average about three times as many patients as the low enrollers (12 versus 4
patients screened per month).

The completeness of screening data in the POINT trial is shown in Table 2. Overall, 95% of
the expected monthly screening logs were returned; however, 23% of the time there were no
screen failures to report for the month. When queried these sites claimed no activity for the
month. Null values in this scenario have a different meaning than truly no potential patients
were available for screening. For example, the minimum number of patients screened per
month is zero when averaging across monthly logs, suggesting that for at least one site, no
one failed to meet enrollment criteria, which is not possible (Table 1). High enrolling sites
were less likely to return the monthly screening log with no screen failures to report, (Table
2). This association between lower enrolling sites and lower return of screen failure logs has
also been noted in other settings.®

Given the inclusion/exclusion criteria, it was expected that the vast majority of patients with
stroke/T1A would not be eligible, and this is confirmed by the high proportion of patients
who were screened and not enrolled. These data do suggest that the POINT trial patients
represent a low percentage of the overall minor stroke/TIA population. Any further inference
is limited because considerable portions of the screening data are missing, and many low
enrolling sites are not reporting screening data as expected. Even with careful training, these
data likely will still be incomplete.

Recommendations

The purposes for collecting screen failure data are multifaceted, but the considerable
challenges, inefficiencies, and limitations to the way screening logs are commonly used
today make it difficult to attain any of these goals. Consideration of improvements in
standard practice, or eliminating screening logs entirely and finding alternatives are
warranted.

A combination of best practices and innovations in the way screening logs are collected may
improve their utility. If screening logs are used in a trial, their use should be mandatory
regardless of whether intended to address issues of external validity, optimize trial
management, or identify demographic imbalances. Entry criteria for screening logs must be
defined for each trial in a consistent manner appropriate to the patient population to whom
external validity is to be demonstrated. Ideally the to-be-screened population would be
identifiable through existing administrative datasets such as admission logs or billing codes.
Sampling strategies rather than absolute counts could be used to improve efficiency and may
allow more slightly granularity for the data collected. Screening logs should remain
restricted in content, but should document as many eligibility criteria as practical.

Even when definitions and processes for collecting screening data are clear, the challenges
of centrally collecting information on non-consented patients limit the ability to ensure high
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quality data. Simply reporting the total number assessed for eligibility, the number
ineligible, the number declined, and the number excluded, as recommended by CONSORT,
does not clearly demonstrate external validity. Alternatives to screening logs may be more
effective than trying to fix them. Selection bias might be better assessed by baseline
comparisons with other similar clinical trials. Moreover, generalizability might be better
assessed by comparing baseline characteristics of trial participants to the body of existing
literature of the disease characteristics/profile. Given the need to decrease the costs of
conducting clinical trials, the cost versus benefit of each data collection element should be
carefully assessed.
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Sites Number of Sites  Number of
Patients
Screened

Total 172 27,292

Low Enrollers (bottom 57 3291

tertile 0-28% of target)

Medium Enrollers (mid 58 9093

tertile 28%-74% of target)

High Enrollers (top tertile 57 14908

75%+ of target)

Average number of

patients screened”
per month (min-
max)

8 (0-98)
4 (0-50)

8(0-66)

12 (0-98)

Number of Patients
Enrolled (% of Total
Enrolled)

1,285 (100%)
52 (4%)

305 (24%)

928 (72%)

% of patients
screened but not
enrolled (% of total
screened)

95.2%
98.4%

96.6%

93.7%

NOTE: Numbers are as of Jan 24, 2013. Enrollment is ongoing. Table excludes 5 sites released to enroll within 2 months of Jan 24, 2013 (the date

of the data freeze).

*
screened but not enrolled
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