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Abstract

Purpose: Low enrolment rates in clinical trials present a barrier
to the development of novel cancer therapies. Currently, only 3%
of patients with cancer participate, and many studies fail to
achieve necessary enrolment. The objective of this study was to
evaluate whether a screening intervention to identify potentially
eligible patients (PEPs) would increase accrual rates.

Patients and Methods: Over a 4-month intervention period,
PEPs for 21 phase II-IV breast, gastrointestinal, genitourinary,
gynecology, and lung cancer trials were identified by a screening
coordinator. This individual reviewed the electronic medical re-
cords of patients attending outpatient clinics and flagged PEPs
for 10 medical oncologists at the BC Cancer Agency. Patients
who were already documented to be trial eligible by physicians
were not flagged. Oncologists were surveyed regarding the help-
fulness and accuracy of the intervention.

Introduction
Clinical trials are the gold standard for developing novel cancer
therapeutics, determining their optimal delivery, and evaluat-
ing their efficacy in different subpopulations. Currently, more
than 11,000 clinical trials listed by the National Cancer Insti-
tute (NCI) are accepting participants.! However, only an esti-
mated 2% to 4% of all patients with cancer participate in
clinical trials.>* Low enrolment rates slow the progress of trials
and may result in delayed study completion or even study clo-
sure.>1% A recent NCI report found that 50% of all phase III
NClI studies close prematurely, due in part to poor accrual, and
just this year an analysis of 238 clinical trials across five US
co-operative groups determined that 29% closed specifically as
a result of poor accrual.!!-12

Low enrolment rates in clinical trials have frequently been
attributed to patient-related factors, such as lack of awareness,
fear of being subjected to experimental maltreatment, desire to
receive standard therapy, or geographic distance from centers
that offer trials.’3-1> Widespread efforts to improve patient per-
ception and knowledge of clinical trials have led to better public
awareness and perception of clinical trials, although these ef-
forts have thus far yielded little improvement in overall clinical
trial participation among patients with cancer.!%16:17

Recent studies have found that patient participation in clin-
ical trials is strongly dependent on patients’ perception of their
physicians’ reliability and attitudes toward clinical trials.3:1418
For example, an online survey found that 73% of cancer survi-
vors reported their primary physician as their main source for
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Results: During the intervention period, 73 patients were en-
rolled, compared with 61 patients enrolled in the 4 months prior
and 51 patients in the 4 months after. A total of 2,098 charts were
reviewed, and 120 PEPs were identified during the intervention
period, resulting in 19 PEPs who enrolled and four PEPs who
declined a clinical trial. Relative accrual rates adjusted for oncol-
ogist appointments were 0.85 (P = .15) before and 0.70 (P <
.005) after, relative to the intervention period. Oncologist-re-
turned surveys indicated that 67 % of flags were helpful, and 70%
were accurate.

Conclusions: In this study, manually screening patient re-
cords increased enrolment to specific clinical trials. A screen-
ing intervention process, involving a dedicated screening
coordinator, should be considered to improve clinical trial
accrual.

clinical trial information.? Cancer survivors who felt that their
physician spent a great deal of effort to find clinical trials suit-
able for them had an enrolment rate of 85%, compared with
39% and 23% of cancer survivors who believed their physicians
spent only moderate or little effort, respectively. Another recent
study found that although up to 83% of cancer survivors are
potentially willing to participate in a randomized clinical trial,
most are never offered a chance to do so.'” These findings
suggest that physician-associated factors may significantly limit
clinical trial recruitment.?°

A survey of oncologists from the Eastern Cooperative
Oncology Group examined physician factors that may dis-
courage clinical trial participation. The most prominent fac-
tors identified were practical limitations such as excessive
paperwork or additional time required to randomly assign
patients.!7-2! On the basis of these findings, we hypothesized
that supportive interventions that help to reduce physician
labor per patient accrued would significantly improve clini-
cal trial accrual rates.

The objective of this study was to evaluate whether an inter-
vention by a clinical trial screening coordinator to identify po-
tentially eligible patients (PEPs) would improve accrual to
selected phase II-1V clinical trials The patient screening proto-
col was designed to lighten physician workload by identifying
PEPs for clinical trials. It was hypothesized that accrual rates
would increase as a result of the screening intervention. A sec-
ondary objective of the study was to document medical oncol-
ogists’ attitudes toward the screening intervention.
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Patients and Methods

Site Description

The British Columbia Cancer Agency (BCCA) at the Vancou-
ver Cancer Center (VCC) is a large, academic, urban cancer
center located in Vancouver, Canada. Each year, the 26 medical
oncologists associated with the VCC see more than 3,000 new
patients. On average, 40 new clinical trials are opened every year
and offered to patients with solid and lymphoid malignancies.

Study Design

Patient accruals were documented over a 12-month period
between January 1 and December 31, 2011, and were sepa-
rated into three 4-month periods: a preintervention phase
(January-April), an intervention period during which chart
screening was conducted (May-August), and a follow-up
postintervention period without chart screening. This en-
abled the outcome of all patients screened during the study
to be determined and accrual rates after discontinuation of
the intervention to be documented.

The screening intervention process is presented as a flow-
chart in Figure 1. The clinical trial screening coordinator iden-

tified patients scheduled for outpatient medical oncology visits
and screened their electronic medical records (EMR) on the
basis of trial protocol eligibility criteria. Patients who met the

criteria were considered to be PEPs, and a one-page notification
report was attached to their medical chart for in-clinic review by
their medical oncologist. Patients who were not randomly as-
signed to a trial were rescreened during each subsequent ap-
pointment by the clinical trial screening coordinator. Members
of the study team were given the opportunity to provide written
feedback about the notification report by completing a survey at
the end of the report.

To address any potential breaches in policy or ethics re-
sulting from the screening intervention, the BC Cancer
Agency Research Ethics Board (REB) reviewed our final
study design. Our study qualified as a quality improvement
program under the Canadian Tri-Council Policy Statement,
Chapter 2, Article 2.5.

Required Resources

A 1.0 full-time equivalent clinical trial screening coordinator
with no clinical experience and minimal previous knowledge
about clinical trials was engaged for patient screening, notifying

Is this patient
already on
a study?

If not...

Do they satisfy
inclusion criteria?

If yes...

Is the study
suitable for

the patient?
If yes...

Does the patient
wish to
participate?

If yes...

All patients are
screened on

\
A patient with cancer is booked for a medical oncology
clinic visit at the Vancouver Cancer Center.
(N =7,911 appointments)
J
\
The clinical trial screening coordinator reviews the
patient for eligibility in a clinical trial using their
electronic medical record. (N = 2,098 patients) y
\
A clinical trial notification report is attached to the
patient's hard copy medical chart and is reviewed by
their medical oncologist during the clinic visit.
J
)
The patient is informed of the clinical trial and
offered the chance to enroll.
J
)
The patient is enrolled onto the clinical trial.
J

each visit

Figure 1. Identification and outcome of potentially eligible patients for clinical trials and flow chart of clinical trial recruitment process during chart

screening implementation.
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oncologists of identified PEPs, and surveying participating

medical oncologists regarding the helpfulness and accuracy of
the intervention for each PEP identified. The clinical trial
screening coordinator was oriented on BCCA policies and pro-
cedures, including patient confidentiality and privacy proce-
dures and trained on clinical trial-specific protocols by
participating medical oncologists and other staff of the clinical
trials department. After an initial 2- week learning period, the
chartscreening procedure was implemented, as shown in Figure
1. The coordinator spent 80% of time screening patients; other
major activities are described in Appendix Figure Al (online
only).

Clinical Trial Selection and Inclusion Criteria

In total, 21 phase II-IV clinical trials were included in this
intervention (Appendix Table Al, onlie only). Medical oncol-
ogists selected at least four clinical trials from each of five tumor
groups: breast, GI, genitourinary (GU), gynecological, and
lung cancers. In addition, we required the trials to have been
open for at least 4 months before, and to remain open for 4
months after, the screening intervention.

Study-specific exclusion criteria varied between clinical tri-
als, but general criteria included tumor site, stage of cancer,
patient health performance (Eastern Cooperative Oncology
Group performance status, Karnofsky performance score, or
both), age, and line of therapy. Breast cancer trials were usually
biomarker specific and restricted to patient subpopulations
based on their expression of progesterone receptor, estrogen
receptor, and human epidermal growth factor receptor 2. GI
cancer trials for anti—epidermal growth factor receptor therapy
required genetic screening for mutations in the KRAS gene. GU
cancer trials tended to use increasing prostate-specific antigen
levels as an additional method of detecting progressive disease
among patients with prostate cancer. Some gynecological can-
cer trials required random assignment of patients within a set
time after surgery. Finally, lung cancer trials offered at the
BCCA mainly differentiated between small and non—small-cell
types. All tumor groups tended to offer trials for advanced
and/or metastatic disease. If patients satisfied all general inclu-
sion criteria for the trial, then specific criteria such as hematol-
ogy or other blood test results were matched against the
patients’ recent laboratory results.

A screening database was developed by the clinical trial
screening coordinator for each tumor group. The database was
used to record patient screens and was manually populated by
the clinical trial screening coordinator to generate clinical trial
notification reports for each PEP identified. The database was
built using MS Access 2003.

Selection of Medical Oncologists
We approached 11 medical oncologists from the VCC who

were distributed across tumor groups with a range of accrual
rates, as determined by previous enrolment data collected by the
VCC. Of these, 10 (90.9%) agreed to participate in the inter-
vention, to be notified of any patients identified during the
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intervention, and to provide feedback regarding the screening
intervention.

Patient Inclusion for Screening and Flagging

Patients included for this study were all those attending the
outpatient clinics of ten medical oncologists at the BCCA
from May to August 2011. Both current and new patients
were considered.

Patients with upcoming appointments were identified by
referring to the electronic clinic schedules of the participating
medical oncologists. The EMRs of these patients were reviewed
1 business day before their clinic appointments by the clinical
trial screening coordinator. Relevant screening information and
results were manually extrapolated to the screening database for
each screen. When a PEP was identified, the clinical trial screen-
ing coordinator flagged the patient using a notification report
that included key eligibility criteria, and attached it to the hard-
copy medical charts of the PEP for their medical oncologist to
consider. We did not flag patients whose medical oncologists
had explicitly noted their eligibility in the patients’ EMR.

Statistical Analyses

Monthly accrual rates were collected for each of the study peri-
ods and converted to an accruals-per-clinic-appointment
(APCA) ratio to control for variations in monthly clinic ap-
pointments. Comparisons were made between each study pe-
riod using a negative-binomial regression model, which was
generated with the APCA as the dependent variable and the
three study periods as the predictor variable. Statistical analyses
were performed using SAS v9.2.

Results
Screening

All 21 clinical trials included in the study remained open at least
4 months after the intervention period. Between May 1 and
August 31, 2011, 2,098 patients were screened and 120 PEPs
(5.7%) were identified and flagged for medical oncologists. By
the end of the postintervention period, 15 PEPs were randomly
assigned to a study identified by the flag, four were assigned to
a different study, and four were offered but declined a referred
study. In addition, several PEPs with breast cancer remained
eligible for the referred trial, and may be offered those trials after
completion of their adjuvant hormone therapy.

Overall Accrual

Four-month accruals for the 21 included clinical trials that
occurred during the preintervention, intervention, and postin-
tervention periods were 61, 73, and 51 patients respectively
(Appendix Figure A2, online only). Of the 19 PEPs patients
enrolled onto a clinical trial, 18 were accrued during the inter-
vention period and one was accrued after the intervention.
Booking-adjusted accrual rates during each of the 4-month
periods were: 0.00786 APCA preintervention, 0.00923 APCA
during intervention, and 0.00641 APCA postintervention. Rel-
ative APCAs were 0.85 (95% CI, 0.67 to 1.06; P = .15) pre-
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intervention and 0.70 (95% CI, 0.54 to 0.90; P < .005)
postintervention relative to the intervention period (Appendix
Table A2, online only).

Physician Feedback

All participating medical oncologists responded to a survey dur-
ing the intervention period, and a total of 33 completed surveys
were returned (Table 1). Medical oncologists frequently re-
ported that there was insufficient time to complete the surveys
in clinic. On the basis of the survey results received, medical
oncologists found that most of the PEP flags were accurate (n =
23; 69.7%) and helpful (n = 22; 66.7%). Medical oncologists
also reported that they had previously considered the majority
of identified PEPs (n = 24; 72.7%) for the recommended clin-
ical trial. Medical oncologists found that most of the identified
PEPs were suitable for the trial (n = 17; 51.5%); however, only
a minority were initially identified as receptive (n = 5, 15.2%),
and medical oncologists were unsure about how receptive most
patients would be to trials (n = 27; 81.8%). Only one respon-
dent (3%) identified the PEP as initially unreceptive to the
recommended trial.

Discussion

During our 4-month intervention period of the patient chart
screening intervention, the clinical trial screening coordinator
manually screened 2,098 patient EMRs and identified 120
PEPs (5.7%) who had not yet been explicitly identified as eli-
gible for clinical trials. Of the 19 PEPs enrolled onto a clinical
trial, 18 were accrued during the intervention period, and one
was enrolled in the 4 months after the end of the intervention.
During the intervention period, 55 patients were enrolled with-
out flagging; these patients were intentionally not flagged, as
their medical oncologist had already demonstrated their aware-
ness of the patient’s eligibility for the study. A total of 18 addi-
tional patients were enrolled through flagging, which suggests
that the intervention may have provided a relative improvement
of up to 33% during the screening period. It should be noted
that actual benefits as a result of the intervention may be more
modest, as medical oncologists may already have identified
some of the PEPs even before receiving the flag.

A portion of the PEPs identified were enrolled to studies
other than the one identified by the flag; this may be attributed
to patients being eligible for more than one open study. In these
four cases, medical oncologists may have selected a different
clinical trial for the patient on the basis of their own clinical
experiences and careful consideration of the patient’s disease
and preferences. For the same reasons, the majority of the 97
patients who were flagged but not enrolled may have been un-
suitable for the study identified (or clinical trials in general) for
reasons not captured in the study eligibility criteria.

Our negative binomial regression found improved APCA
during the intervention compared with the postintervention
period (P = .05) and suggests a trend toward improved APCA
during the preintervention period (P = .15). Over the three
intervention periods, we also observed a decreasing trend for
patients enrolled without requiring a flag (Appendix Figure
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Table 1. Questionnaire Results From Participating Oncologists

Frequency
of Responses

Question and Answer No. %

Notification was accurate

Yes 23 69.7

No 10 30.3
Patient suitable for trial

Yes/potentially 20 60.6

No 13 39.4
Patient was considered before

Yes 24 72.7

No 9 27.3
Trial was described to patient by

Physician 11 33.3

None (yet) 22 66.7
Patient was receptive to trials

Yes 5 15.2

No 1 3.0

Maybe 27 81.85
Notification was helpful

Yes 22 66.7

No " 33.3

A2). One feasible explanation was that the screening coordina-
tor may have identified PEPs earlier than medical oncologists
would have, which would result in a greater number of accruals
during the intervention period, and fewer accruals during the
postintervention period.

During the intervention period, all participating medical
oncologists responded to the survey. As indicated by the feed-
back provided, oncologists were highly receptive to the screen-
ing intervention and reported that most of the notification
reports were helpful and accurate. They also reported that most
of the PEPs had been previously considered were suitable. At
least one PEP was identified and enrolled during this interven-
tion who was previously believed to be ineligible for the iden-
tified trial. Furthermore, some PEPs were identified who
medical oncologists had not previously considered for the trial.
Almost all PEPs identified were initially potentially receptive to
clinical trials. Notifications identified as inaccurate were gener-
ally due to patients being flagged before they had experienced
disease progression on their current line of therapy.

Some previous studies used automated e-Screening or clin-
ical trial alert (CTA) systems to flag PEPs for noncancer tri-
als.?>?5 One such intervention targeted 10 endocrinologists
and 104 general internists over 4 months.?? The CTA system
increased accrual by up to 50% at some sites, but 90% of the
4,780 alerts generated were not acted on by physicians, and
resulted in only 24 enrollments among 114 physicians; 0.5% of
alerts led to enrollment, for an average of 0.21 patients enrolled
per physician. During our manual chart screening intervention,
120 notifications for PEPs were issued to 10 oncologists, result-
ing in 19 enrolments; 15.8% of notifications led to patient
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enrolment, an average of 1.9 patients enrolled per-physician.

Although these numbers are not directly comparable because of
differences in physician specialization and study design, they
suggest that the advantages of manual chart screening over CTA
systems include greater numbers of patients enrolled per noti-
fication and greater improvements on the number of patients
enrolled per physician. Disadvantages of manual chart screen-
ing compared with automated CTA systems include increased
screening workload and reduced maximum capacity for num-
ber of patients screened per day.

The use of an e-Screening or CTA system in conjunction
with manual chart screening may incorporate the advantages of
both study designs. In our intervention, every patient with an
upcoming appointment was manually screened. One recent
study demonstrated that a well-designed e-Screening system
could have a negative predictive value of 100%23; if a CTA
system were used to exclude patients who do not meet basic
inclusion criteria, this would reduce the number of charts for
manual screening to manageable levels. The CTA system would
allow the screening coordinator to identify more PEPs and in-
clude more clinical trials for manual screening. At the same
time, because PEPs are still being manually identified, any no-
tifications issued to physicians would retain significantly higher
levels of accuracy and usefulness than alerts issued by the CTA
system alone.

The major limitations of this study were its short duration
and limited scale. Although this intervention would likely be
applicable at most cancer care centers, we were unable to di-
rectly demonstrate this in our study. In addition, to ensure that
we only included studies that were open throughout all three
periods of our intervention, we could not include every trial
available at the VCC. During our intervention, some trials
closed, and others opened. This was anticipated, and these clin-
ical trials were not included as part of our intervention. The
duration of the intervention did not allow us to observe or
adjust for any potential seasonal variations to accrual. The re-
sults of this study may also be influenced by physician selection
bias and location effects. Although we selected physicians with
a distribution of historical enrolment rates, our study did not
analyze whether these enrollment rates were comparable to
those of physicians from other centers. Similarly, there is no way
for us to exclude center-specific effects, such as the availability
of more clinical trials at BCCA, Vancouver Center relative to
smaller centers.

On the basis of our experience with the screening interven-
tion, we found that manually screening patient charts to deter-
mine patient eligibility for trials was labor intensive: even when
excluding rescreens of patients who had previously been
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Appendix

Table A1. Summary of the 21 Clinical Trials Included in the Study

Cancer Stage and Study Phase Study Phase Line of Treatment No. of Clinical Trials

Early stage I Second line only 1

Any line 1

Advanced Il First line only 3

Second line only 4

Second line or later 2

Any line 2

Ml First line only 3

Second line only 1

Second line or later 2

I\ Second line only 2

Table A2. Accrual Rates by Period

Intervention Period No. of Accruals NCA APCA
Preintervention 61 7,757 0.0079
Intervention 73 7,911 0.0092
Postintervention 51 7,951 0.0064

The total number of patients accrued to any of the 21 clinical trials included in this intervention at the VCC by the study period, relative to the number of bookings for eligible
medical oncologists.
Abbreviations: APCA, accruals per clinic appointment; NCA, No. of clinic appointments.
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Figure A1. Distribution of the screening coordinator’s time.
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Figure A2. Accrual outcomes by intervention period, showing the number of patients accrued to clinical trials.
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