OBSERVATIONAL STUDY

The Impact of Extended-Hours Patient
Recruitment on Critical Care Clinical Trial

Enrollment

IMPORTANCE: Patient recruitment is a critical factor in running successful and
timely clinical trials in the critical care field where the timing of presentation of
patients is difficult to predict and the study interventions are often time sensitive.

OBIJECTIVES: The goal of this study was to analyze the timing of patient enroll-
ments from previous clinical trials to identify patterns and assess the impact of
providing extended-hours coverage on patient enrollment.

DESIGN, SETTING, AND PARTICIPANTS: This was a retrospective cohort
study at a tertiary academic hospital in the United States between 2016 and
2024 on patients who were enrolled in five recent critical care clinical trials.

MAIN OUTCOMES AND MEASURES: We reviewed the patient enroliment
data. We quantified the number of enroliments during business hours (9 AM—5 Pm)
compared with outside of business hours and analyzed the frequency of enroll-
ment by day of the week and time of day.

RESULTS: There were 352 patients enrolled between 2016 and 2024 across five
clinical trials. A total of 242 patients (68.8%) were enrolled outside of business
hours. 72.4% of patients were enrolled during weekdays and 27.6% during week-
ends. The enrollment pattern did not differ significantly across days of the week,
ranging from 45 (12.8%) on Friday to 56 (15.9%) on Thursday. Enrollment from 2
PM to 10 Pm accounted for more than 50% of the total enrollments. Recruiting only
during business hours would have resulted in an additional 15 years to complete
one of the trials.

CONCLUSIONS AND RELEVANCE: A review of our five recent critical care
trials showed that nearly 70% of enrollment occurred outside of business hours.
Limiting recruitment to only business hours would have resulted in a prohibitively
longer time to complete the trials. This analysis provides a strong motivation and
rationale for extending research staffing coverage beyond business hours.

KEYWORDS: clinical study; clinical trial; personnel staffing and scheduling;
research methodology; research subject recruitment

onducting clinical trials is a challenging endeavor with a complex array

of elements that can influence its success. Among these, patient re-

cruitment is a critical factor that has a profound impact on the success
as well as the duration of the study (1-6). Patient recruitment is a resource-
intensive endeavor requiring substantial allocation of human resources, time,
and budget, influencing study design as well as research group organization
(1, 7, 8). Adequately addressing these challenges is important as efficient and
timely recruitment is essential in maintaining the momentum of the study. One
could argue that researchers have an ethical obligation to ensure that clinical
trials are performed in a timely manner to prevent delays in getting potential
lifesaving therapies to patients.
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@\ KEY POINTS

Question: What is the impact of providing
extended-hours coverage for patient recruitment
in critical care clinical trials?

Finding: We reviewed the enrollment data from
our five recent clinical trials. Nearly 70% of enroll-
ment occurred outside of business hours (9 AmM—5
PM Monday through Friday). Enrollment occurred
similarly across day of the week. More than 50%
of enrollment occurred from 2 pm to 10 pPm

Meaning: Limiting patient recruitment to only
business hours would have resulted in a pro-
hibitively longer time to complete the trials. This
study provides a strong motivation and rationale
for extending research staffing coverage beyond
business hours.

In critical care research where studies take place
in the inpatient setting, patient recruitment is pri-
marily conducted by in-house clinical research staft
including research coordinators, research assistants,
and research nurses. These individuals are tasked
with managing the recruitment process from screen-
ing for potential patients and approaching the patient
or their legally authorized representative (LAR) to
managing and monitoring the study to ensure that
the study protocols are followed. Research staff is typ-
ically available in person during business hours span-
ning 8 or 9 hours (e.g., 9 AM to 5 PM or 9 AM to 6 PM)
or extended-hours spanning 12 hours (e.g., 7 AM to
7 pM) (1). However, even with these extended hours,
a significant portion of the day is missed, which is
particularly important in emergency or critical care
studies where the timing of presentation of patients is
unpredictable. For studies that require study-related
tests or interventions that are time-sensitive, the avail-
able recruitment time is further reduced. In addition,
it can affect the characteristics of the study partici-
pants enrolled in the study such as demographics or
disease types that can potentially affect the outcome
or the impact of the study (9, 10).

Prior studies have identified that adequate staffing
to perform recruitment activities was one of the most
important enablers to improve recruitment outcomes
(2, 8). A study by Peters-Lawrence et al, reviewing
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a multicenter clinical study on sickle cell patients
that terminated early due to low patient enrollment,
showed that a significant portion of missed opportu-
nities occurred during oft-hours highlighting the im-
portance of extended coverage (3). However, staffing
decisions must consider a number of issues including
staff availability, the finances of having staff on call dur-
ing off-hours as well as availability of other resources
such as research pharmacy. Prior studies have shown
that recruitment outside of business hours is less com-
mon even at major academic and research centers
due to issues of resources and economics (11). We hy-
pothesize that a substantial portion of potential study
participants present outside of business hours (e.g., 9
AM-5 PM) and therefore providing coverage only dur-
ing business hours results in missing a large number of
potential enrollments.

The objective of this study was to analyze the en-
rollment data from our previous critical care clin-
ical trials to identify patterns and assess the impact
of providing extended-hours coverage on patient
enrollment.

METHODS
Study Setting

The Center for Resuscitation Science (CRS) is a clin-
ical research center at Beth Israel Deaconess Medical
Center (BIDMC) in Boston, MA. BIDMC is a ter-
tiary academic hospital with about 52,000 emergency
department (ED) visits and 15,000 admissions an-
nually. Our group has performed and participated
in a number of single-center and multi-site clinical
studies.

Staffing Strategy

While we have had several variations of staff sched-
uling approaches, the following describes a primary
strategy used in many of our studies. During the
weekdays, the research staff scheduling is broken
down into three shifts: A, B, and C. The main differ-
ence between the shifts is the hours they cover, and
there is no significant difference in their responsibili-
ties. The A-shift spans from 8 aM to 4:30 pm and is
in-house covering the study pager to screen for po-
tential study participants as well as performing daily
tasks such as reviewing charts and documenting data
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from enrolled participants and making follow-up
calls. At 3 pM, the A-shift signs out to the B-shift
whose shift spans from 3 pMm to 8 AM the next day.
The in-house coverage portion ends at 11 pm and
the overnight call is taken at home. The C-shift is in-
house from 9 AM to 5 pM providing support for daily
tasks. The weekend call is covered by the B-shift from
Friday who is responsible for responding to pages
and performing manual screening from home until
8 AM on Monday. There are no in-house staff over
the weekend. In terms of pay, the B-shift receives
slightly higher hourly pay compared with the A and
C-shifts. Also, the staff receive additional compensa-
tion if they are required to come in during off-hours.
However, the research staff take turns covering each

Weekdays

Observational Study

shift so that they are evenly distributed. The staffing
schedule is depicted in Figure 1.

Participant Screening

Participant screening is performed automatically
through the electronic medical record (EMR) as well as
manually by reviewing patients’ charts throughout the
day. The automatic screening is performed by building
criteria into the EMR to detect relevant events such
as abnormal laboratories or ICU admission requests.
When these criteria are met, automatic pages are sent
out only to the research staff initially who then re-
view the patient’s chart and contact the study investi-
gator (principal investigator or co-investigator) if they

. 8AM ' shift length = 8 hours 30 minutes  4:30PM

A-shift © —
A-shift provides coverage
in-house from 8AM to 4.30PM

. 3PM 11PM 8AM

B-shift o ! ®
[ S I —
~" ~

B-shift provides in -house
coverage from 3PM to 11PM

At 11PM, B-shift takes the overnight call
home and provides manual screening from home
until 8AM the next day

. 9AM Shift length = 8 hours 5PM C-shift provides coverage
C —S h I ft C O in-house from 9AM to 5PM
8AM Noon 4PM 8PM Midnight 4AM 8AM (next day)
Time
Weekends
A-shift &——0
(Unchanged from
weekday pattern)
3PM 11PM 8AM
H 1
B-shift ® t ®
(Pattern changes) C D I S
B-shift’s in-house B-shift takes the overnight
coverage ends at 11PM on call home for the weekend
Friday evening until 8AM on Monday morning
(Unchanged from
weekday pattern)
8AM (Friday) 8AM (Saturday) 8AM (Sunday) 8AM (Monday)

Time

Figure 1. Research staff scheduling used primarily by our group to provide 24/7 coverage.
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meet the study criteria. There are cases where auto-
matic screening is not possible such as patients who
are already admitted to the hospital or transferred
from another hospital. For these cases, the research
staff manually screens the ICU and the step-down
units for potential participants from 8 Am to 11 PM on
weekdays and several times throughout the day dur-
ing the weekends. Manual screening is not performed
overnight.

Review of Patient Recruitment in Recent
Clinical Studies

We reviewed patient enrollment data from five crit-
ical care clinical trials: Thiamine as a Metabolic
Resuscitator after In-Hospital Cardiac Arrest
(THICA) (NCT02974257, Institutional Review Board
[IRB] Protocol number 2016P000347 approved on
12/28/2016) (12), Ascorbic Acid, Corticosteroids
and Thiamine in Sepsis (ACTS) (NCT03389555,
IRB Protocol number 2017P000436 approved on
1/3/2018) (13), Thiamine for Renal Protection in
Septic Shock (TRPSS) (NCT03550794, IRB Protocol
number 2018P000204 approved on 6/12/2018) (14),
Thiamine as a Metabolic Resuscitator after Out-of-
Hospital Cardiac Arrest (THACA) (NCT03450707,
IRB Protocol number 2017P000245 approved on
3/19/2018) (15), and Thiamine as Adjunctive Therapy
for Diabetic Ketoacidosis (DKAT) (NCT03717896,
IRB Protocol number 2018P000475 approved on
10/23/2018) (16). For all five trials, study protocols
were approved by the local IRBs and written informed
consent was obtained from all participants. All studies
were conducted in accordance with the ethical stan-
dards of the local IRBs and complied with the prin-
ciples outlined in the Declaration of Helsinki (1975).
As this current study is a retrospective analysis of pre-
viously approved clinical trials, no additional IRB ap-
proval was required.

THICA, THACA, and DKAT were single-center
studies while ACTS and TRPSS were multicenter
studies (14 sites for ACTS and 3 sites for TRPSS).
However, only the enrollment data from BIDMC
was used for analysis in this work. These studies
were selected as they were the most recent critical
care trials that used the extended-hours recruitment
approach. Therefore, it is important to note that all
enrollment data analyzed in this study stemmed from
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24/7 coverage. No formal sample size calculation was
performed. All patients were enrolled in the ED and
the ICU. For THICA, ACTS, TRPSS, and DKAT tri-
als, the enrollment time was defined as the time of
signed consent. For THACA trial, the first study
drug administration time was used because it was an
Exception from Informed Consent (EFIC) study, and
some patients received the study drug prior to formal
consent. We reviewed the enrollment time of each
patient to quantify the number of enrollments dur-
ing business hours (9 AM to 5 pm on Monday-Friday)
vs. off-hours as well as by day of the week and time
of day. The overall proportion of enrollments dur-
ing outside of business hours was computed using a
random-effects restricted maximum likelihood
(REML) model in Stata 18.5 (StataCorp, College
Station, TX) via the “meta” package. The result is pre-
sented as a forest plot. Lastly, to demonstrate the im-
pact of the extended-hours recruitment strategy, we
compared the actual enrollment progress to what it
would have been if business-hours-only strategy was
used by removing all enrollments that occurred out-
side of business hours.

RESULTS

There were 352 patients enrolled (407 consented) be-
tween 2016 and 2024 across five clinical trials. The
discrepancy between the number of consented and
enrolled patients is due to some patients ceasing to
meet inclusion criteria and/or meeting exclusion
criteria after providing initial consent. A summary
of these trials is shown in Table 1 and the time of
each enrollment is plotted in Figure 2. A total of 242
patients were enrolled outside of business hours and
110 patients during business hours. The overall pro-
portion of off-hour enrollments was 69% (95% CI,
62-75) as shown in Figure 3. When using only the
trials that had a defined enrollment window (THICA,
ACTS, THACA, and DKAT), the off-hour enrollment
was 72% (95% CI, 66%-77%). When analyzed by day
of the week, 255 patients (72.4%) were enrolled dur-
ing weekdays and 97 patients (27.6%) enrolled dur-
ing weekends. The enrollment pattern did not differ
significantly across days of the week, ranging from
45 (12.8%) on Friday to 56 (15.9%) on Thursday as
shown in Figure 4A. When analyzed by time of day,
enrollment from 2 pm to 10 PM accounted for more
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TABLE 1.
Summary of Clinical Trials
Number of Enrolled
Participants Business
Study Study Period (consented) Hours
THICA 2016-2022 36 (45) 10
(6 yr)
ACTS 2017-2019 73 (85) 24
(2yr)
TRPSS 2018-2021 70 (79) 30
(3yr
THACA 2018-2022 76 (93) 21
(4 yr)
DKAT 2018—current 97 (105) 24
(6 yr)
Total = 352 (407) 109

Observational Study

Enrolled

Enrolled Off-hours Enroliment in ED/
Off-Hours Enrollment Window ICU
26 72.2% 12 hr from arrest 0/36
49 67.1% 24 hr 12/61
40 57.1% No set window 6/64
55 72.4% 4.5 hr from arrest 49/27
73 80.4% 6 hr from last 74/23

laboratory
243 68.7% - 141/211

ACTS = ascorbic acid, corticosteroids and thiamine in sepsis trial, DKAT = thiamine as adjunctive therapy for diabetic ketoacidosis,
ED = emergency department, THACA = thiamine as a metabolic resuscitator in cardiac arrest, THICA = thiamine in cardiac arrest trial,

TRPSS = thiamine for renal protection in septic shock.

Both ED and ICU enroliments were included in the analysis. Enrollment time used the time of signed consent for all studies other than
THACA, which used the time of study medication administration. Business hours are defined as 9 am to 5 Pv Monday through Friday.

than 50% with the most frequent enrollment during
2-4 pMm (51, 14.5%) and least frequently during 6-8
AM (7, 2.0%) as shown in Figure 4B. Examining the
enrollment progress for each trial showed that lim-
iting recruitment to business hours only would have
substantially increased the time required to reach the
target number of patients, thus making the studies
prohibitively long (Fig. 5; and Fig. S1, http://links.
lww.com/CCX/B493). Note that for ACTS and TRPSS,
which were multicenter studies, the horizontal dotted
lines refer to the number of participants recruited at
BIDMC only.

DISCUSSION

Effective study participant recruitment and enrollment
is critical for the success and timely completion of clin-
ical trials. Review of patient enrollment data from five
critical care clinical trials clearly demonstrated that
limiting patient recruitment to only business hours
would have resulted in missing a significant number of
potential study participants and in prohibitively longer
study duration.

There has been limited research in this area. A 2008
survey of critical care practitioners and researchers by
Cook et al rated after-hours and weekend enrollment

Critical Care Explorations

to be some of the most important factors in success-
ful recruitment (2). However, despite this, even in
large academic centers, extended-hours recruitment is
not common, as demonstrated by a study by Pattison
et al (1) of critical care clinical trials in the United
Kingdom that found that the typical work hours of
research staff was around 8 hours per day with a few
staffing 12 hours (7 AM-7 PM or 8 AM-8 PM). A 2013
multicenter cross-sectional study by the Canadian
Critical Care Trials Group reviewing recruitment at
23 ICUs showed that ~25% of admissions occurred on
weekends. Of 452 eligible cases, more than half of re-
cruitment opportunities were missed and about 28%
of them were due to lack of available research staff.
Review of staff scheduling showed that research coor-
dinators were available oft-hours on weekdays around
56% of the time and on weekends 35% of the time (17).
While this study was a multicenter study, the data was
gathered over a very short duration (February 2009-
June 2009) and the data are now more than 15 years
old. A more recent systematic review of recruitment
strategies for critical care trials showed that additional
recruitment hours including evenings and weekends
were associated with improved patient enrollment.
Extended recruitment hours increased the number of
healthcare proxies approached as much as 1.5 times

www.ccejournal.org 5
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Figure 2. Enrollment timing over a week. Regular (business) hours are defined as 9 av—5 pPv Monday through Friday. Enrollment time
used the time of signed consent for all studies other than thiamine as a metabolic resuscitator in cardiac arrest, which used the time of

study medication administration.

more than day shift alone (9). In another study, adding
a selective two-hour recruitment window seven days
a week in the medical ICU was able to also increase
patient enrollment (18). A study of recruitment in the
PICU showed that extending recruitment to evenings
and weekends allowed inclusion of family members
who cannot present during working hours (19).

The trends observed in the enrollment data from
our clinical trials are consistent with those reported in
previous studies. However, we believe that our study
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is unique and an important addition to the relatively
small body of work in this area because it provides an
analysis of actual patient-level enrollment data from
multiple critical care trials on several different target
diseases over a relatively long period of time (2016-
2024). Our analysis provides important data and ev-
idence that extended-hours recruiting is not only
helpful but necessary in some critical care trials. We
believe that quantifying the degree to which extended-
hour staffing affects recruitment provides a stronger
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Observational Study

Number of Proportion Weight
Study off-hour enrollments  Total enroliments with 95% CI (%)
THICA 26 36 i 0.72[0.56, 0.84] 12.93
ACTS 49 73 B 0.67[0.56, 0.77] 21.43
TRPSS 40 70 B 0.57[0.45, 0.68] 22.14
THACA 55 76 B 0.72[0.61, 0.81] 20.76
DKAT 73 97 —M—— 0.75[0.66, 0.83] 22.74
Overall ~— 0.69 [ 0.62, 0.75]
Heterogeneity: T2 = 0.05, I1> = 43.98%, H?=1.78
Testof 6, =6,: Q(4) =6.95, p=0.14
Testof 8=0:z=5.02, p=0.00

050 062 073 082

Random-effects REML model

Figure 3. Forest plot of proportion of off-hour enroliments. Overall value was calculated using random-effect restricted maximum
likelihood model. ACTS = ascorbic acid, corticosteroids and thiamine in sepsis trial, DKAT = thiamine as adjunctive therapy for diabetic
ketoacidosis, THACA = thiamine as a metabolic resuscitator in cardiac arrest, THICA = thiamine in cardiac arrest trial, TRPSS =

thiamine for renal protection in septic shock.

A Number of enrollments by day of week

47
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B  Number of enroliments by time of day
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Figure 4. Analysis of enrollment pattern. A, Enroliment pattern across day of the week. B, Enrollment pattern across hours of the day.

Regular (business) hours are defined as 9 av to 5 pPm.

and necessary basis for (1) consideration in budget-
ing, (2) hiring decision, (3) advocating for increased
resources from the department/hospital, and (4) advo-
cating for funding to the funding agencies. The data
presented in this work provides concrete evidence for
stakeholders to appreciate the magnitude of the impact

Critical Care Explorations

of extended-hour recruitment or even more impor-
tantly, the drawback of not having extended-hour
recruitment, and justify the allocation of additional re-
sources. To our knowledge, this work is the first that
provides patient-level data on recruitment on critical
care studies spanning close to 10 years.
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Figure 5. Enrollment progress for all thiamine in cardiac arrest trial, ascorbic acid, corticosteroids and thiamine in sepsis trial (ACTS),
thiamine for renal protection in septic shock (TRPSS), and thiamine as a metabolic resuscitator in cardiac arrest trials. Purple line

shows the enrollment progress using the extended-hours staffing strategy (24/7 enrollment). Gray line shows what the progress would
have been if enrollment occurred during only business hours (9 am to 5 pm). For ACTS and TRPSS, which are multicenter studies, the
horizontal dotted lines refer to the number of participants recruited at Beth Israel Deaconess Medical Center only. THACA = thiamine as
a metabolic resuscitator in cardiac arrest, THICA = thiamine in cardiac arrest trial.

Patient recruitment strategies must account for
site-, study-, and patient-related factors. Site-related
factors include available resources such as funding,
number and capabilities of the research staff, and in-
frastructure (e.g., availability of research pharmacy).
As described, our group has implemented 24/7

8 www.ccejournal.org

coverage by employing a three-shift structure, which
includes overnight and weekend call shifts. In sites
without sufficient resources to have dedicated research
staff during off-hours, it may be necessary to have an
investigator-led recruitment strategy where the prin-
cipal investigator or co-investigators perform most,

April 2025 * Volume 7 * Number 4



if not all, of the recruitment tasks from screening to
consenting. While this may be feasible in some set-
tings, it would be challenging at our site as the study
investigators are either ICU or ED attending physi-
cians who cover multiple ICUs or the ED alone dur-
ing off-hours. Given the clinical responsibilities, it is
typically not possible for them to spend significant
time on recruitment effort. Although investigator-led
recruitment is better than not having any recruitment
during off-hours, it is unlikely to serve as a compa-
rable alternative to having dedicated research staff in
large critical care studies where patient presentation is
unpredictable and study interventions are often time-
sensitive. While the specifics will vary depending on
the research site, providing some degree of extended-
hours recruitment, if 24/7 coverage is not feasible, may
not only be helpful but also necessary for some studies
depending on study-specific requirements.

An important study-related factor is the enroll-
ment window, which typically depends on the spe-
cific condition and/or intervention being studied. For
trials with a narrow enrollment window, the research
staff typically needs to be available in person. In con-
trast, studies without such requirements may not need
extended-hours coverage to the same degree. In our
analysis, four out of five studies had specific enrollment
windows, while one did not. Nevertheless, even for the
studies without strict enrollment window, minimizing
the delay between approaching the patient or LAR and
enrollment is generally preferable to reduce the like-
lihood of clinical changes that may result in the pa-
tient falling out of the inclusion/exclusion criteria. In
studies that require consenting the LAR, especially in
pediatric studies, there are additional challenges such
as the availability of parents or guardians at the bed-
side. This is an important factor that must be consid-
ered given that there may be substantial delay between
approaching the LAR initially to consenting and finally
enrolling, which leads to additional complexity to the
recruitment process. This was demonstrated by a re-
cent study by Armstrong et al in the PICU that showed
that 35% of eligible patients did not have a LAR at
the bedside on the first attempt and 23% of patients
approached were not enrolled due to challenges asso-
ciated with acquiring consent from the LAR (20).

Another important study-related factor is the condi-
tion being studied that may directly impact the enroll-
ment rate. This is demonstrated in our analysis of cardiac

Critical Care Explorations

Observational Study

arrest and sepsis trials. As shown in Figure 5, while lim-
iting recruitment to business hours only would have dra-
matically prolonged the trial duration for both THICA
and ACTS trials, the estimated additional time required
to reach target sample size is significantly different (21.8
vs. 3.3 yr). While both are substantial extensions in time,
the large difference in duration is largely due to the sig-
nificantly lower incidence rate of in-hospital cardiac
arrest (THICA) compared with septic shock (ACTS).

Last is the patient-related factor. This is not only
pertinent in outpatient settings, but also in acute and
critical care settings such as the ED where numerous
studies have shown that the patient volume depends on
the day of the week and time of day, often influenced by
obligations outside of the patients’ control such as work,
childcare, etc (21, 22). For pediatric studies, the availa-
bility of parents and/or guardians for consent can be
strongly impacted by these obligations. Notably, these
challenges tend to impact those who have been pre-
viously underrepresented in research such as minori-
ties and those with low socioeconomic status more.
Therefore, recruitment strategy must consider these
unique challenges to achieve a more diverse study par-
ticipant population that is representative of the ultimate
target patient population relevant to the study.

It may be helpful to consider several strategies.
First, additional emphasis and consideration should be
placed on budgeting for extended-hours recruitment
during the initial planning phase of the study. We also
believe that there should be an increased focus and
support from funding agencies in this regard given
that the common goal is to achieve well-performed
and timely studies that may benefit the public. Second,
many research sites may not have the capacity to offer
full extended-hours coverage. A potential strategy
is to adopt a data-driven approach by analyzing pa-
tient enrollment data early in the study to identify the
most effective times to provide extend-hours coverage,
which may allow improving recruitment in a more
cost-effective manner. Another option, although may
not apply to all studies, is the use of alternative con-
senting models such as deferred (or delayed) consent
and EFIC, which may allow participants to be enrolled
remotely during off-hours without requiring research
staff to be physically present in the hospital. However,
regulatory requirements governing research without
prior consent (23) can vary significantly by site location
(24). Lastly, engaging and training the research staft so
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that they could lead and perform a substantial portion
of the recruitment process may enable extended-hours
coverage at reduced cost.

This study has several limitations. First, the trials
analyzed in this study were single-center studies and
therefore the result of the analysis may not be gener-
alizable to other study locations. However, it is impor-
tant to note that the research teams at large academic
or tertiary hospitals where many critical care studies
are conducted operate under similar conditions in
terms of research infrastructure, staff scheduling, and
challenges related to patient recruitment. Our institu-
tion is not fundamentally different from other major
academic hospitals especially in the United States.
Therefore, while generalizability is a limitation, the
findings from our study are unlikely to be unique and
likely applicable to similar settings. Also, while we
reviewed over 350 patient enrollment data, the sample
size is still relatively small.

CONCLUSIONS

In this study, we presented a research staff sched-
uling strategy to allow 24/7 patient recruitment for
critical care studies. Review of our five recent crit-
ical care trials showed that nearly 70% of enrollment
occurred outside of business hours. Limiting recruit-
ment to only business hours would have resulted in
a prohibitively longer time to complete the studies.
This analysis provides a strong motivation and ra-
tionale for extending research staffing coverage be-
yond business hours.

ACKNOWLEDGMENTS

We thank the Center for Resuscitation Science re-
search staff for their contribution to the clinical trials
reviewed in this work.

1 Department of Emergency Medicine, Center for Resuscitation
Science, Beth Israel Deaconess Medical Center, Boston,
MA.

2 Department of Emergency Medicine, Beth Israel Deaconess
Medical Center, Boston, MA.

3 Division of Critical Care Medicine, Department of
Medicine, Montefiore Medical Center, The Bronx, New York, NY.

4 Bronx Center for Critical Care Outcomes and Resuscitation
Research, The Bronx, New York, NY.

5 Division of Pulmonary, Critical Care, and Sleep Medicine,
Department of Medicine, Beth Israel Deaconess Medical
Center, Boston, MA.

10 www.ccejournal.org

Supplemental digital content is available for this article. Direct
URL citations appear in the printed text and are provided in the
HTML and PDF versions of this article on the journal’s website
(http://journals.lww.com/ccejournal).

J. H. Lee was responsible for conceptualization, methodology,
validation, formal analysis, writing the original draft, writing the
review and editing, visualization, and supervision. J. Vine con-
tributed to writing the original draft and writing the review and
editing. M. Meier was involved in formal analysis, writing the
original draft, writing the review and editing, and visualization.
A. Berkovitz participated in formal analysis, writing the original
draft, writing the review and editing, and visualization. L. Balaji
contributed to conceptualization, methodology, software, valida-
tion, formal analysis, writing the original draft, writing the review
and editing, and visualization. A. V. Grossestreuer was involved
in conceptualization, methodology, software, validation, formal
analysis, writing the review and editing, and visualization. A.
Moskowitz contributed to conceptualization, methodology, re-
sources, writing the review and editing, and funding acquisition.
K. M. Berg participated in conceptualization, methodology, re-
sources, writing the review and editing, and funding acquisition.
M. W. Donnino was responsible for conceptualization, method-
ology, resources, writing the review and editing, supervision, pro-
ject administration, and funding acquisition.

This work was supported by the National Institutes of Health [grant
numbers T32HL155020, RO1HL136705-01, RO1DK112886-
01A1, and K24HL127101].

The authors have disclosed that they do not have any potential
conlflicts of interest.

For information regarding this article, E-mail: jhlee 1 @bidmc.har-
vard.edu

The data presented in this work are available from the corre-
sponding author on reasonable request.

REFERENCES

1. Pattison N, Arulkumaran N, Humphreys S, et al: Exploring
obstacles to critical care trials in the UK: A qualitative investi-
gation. J Intensive Care Soc 2017; 18:36—-46

2. Cook DJ, Blythe D, Rischbieth A, et al: Enrollment of intensive
care unit patients into clinical studies: A trinational survey of
researchers’ experiences, beliefs, and practices®. Crit Care Med
2008; 36:2100-2105

3. Peters-Lawrence MH, Bell MC, Hsu LL, et al; Sickle Cell
Disease Clinical Research Network (SCDCRN): Clinical trial
implementation and recruitment: Lessons learned from the
early closure of a randomized clinical trial. Contemp Clin Trials
2012; 33:291-297

4. Hung M, Mohajeri A, Almpani K, et al: Successes and chal-
lenges in clinical trial recruitment: The experience of a new
study team. Med Sci (Basel) 2024; 12:39

5. Miyata BL, Tafuto B, Jose N: Methods and perceptions of suc-
cess for patient recruitment in decentralized clinical studies. J
Clin Transl Sci 2023; 7:€232

6. Feman SPC, Nguyen LT, Quilty MT, et al: Effectiveness of re-
cruitment in clinical trials: An analysis of methods used in a
trial for irritable bowel syndrome patients. Contemp Clin Trials
2008; 29:241-251

April 2025 * Volume 7 * Number 4


http://journals.lww.com/ccejournal
mailto:jhlee1@bidmc.harvard.edu
mailto:jhlee1@bidmc.harvard.edu

10.

11.

12.

13.

14.

15.

Klompstra L, Stromberg A, Jaarsma T, et al: Challenges and
strategies for effective recruitment and retention of partici-
pants in clinical research studies. Eur J Cardiovasc Nurs 2025
Jan 3. [online first]

Zahren C, Harvey S, Weekes L, et al: Clinical trials site recruit-
ment optimisation: Guidance from clinical trials: Impact and
quality. Clin Trials 2021; 18:694-605

Raven-Gregg T, Wood F, Shepherd V: Effectiveness of par-
ticipant recruitment strategies for critical care trials: A sys-
tematic review and narrative synthesis. Clin Trials 2021;
18:436-448

Yousafi S, Rangachari P, Holland ML: Barriers to recruitment
and retention among underrepresented populations in cancer
clinical trials: A qualitative study of the perspectives of clinical
trial research coordinating staff at a cancer center. J Healthc
Leadersh 2024; 16:427-441

Broderick JP, Aziz YN, Adeoye OM, et al: Recruitment in acute
stroke trials: challenges and potential solutions. Stroke 2023;
54:632-638

Berg KM, Grossestreuer AV, Balaji L, et al: Thiamine as a meta-
bolic resuscitator after in-hospital cardiac arrest. Resuscitation
2024, 198:110160

Moskowitz A, Huang DT, Hou PC, et al; ACTS Clinical Trial
Investigators: Effect of ascorbic acid, corticosteroids, and thi-
amine on organ injury in septic shock: The ACTS randomized
clinical trial. JAMA 2020; 324:642-650

Moskowitz A, Berg KM, Grossestreuer AV, et al: Thiamine for
Renal Protection in Septic Shock (TRPSS): A randomized,
placebo-controlled, clinical trial. Am J Respir Crit Care Med
2023; 208:570-578

Donnino MW, Berg KM, Vine J, et al: Thiamine as a metabolic
resuscitator after out-of-hospital cardiac arrest. Resuscitation
2024;198:1101568

Critical Care Explorations

16.

17.

18.

19.

20.

21.

22.

23.

24,

Observational Study

Vine J, Mehta S, Balaji L, et al: Thiamine as adjunctive therapy
for diabetic ketoacidosis (DKAT) trial protocol and statistical
analysis plan: A prospective, single-centre, double-blind, ran-
domised, placebo-controlled clinical trial in the USA. BMJ
Open 2024; 14:e077586

Burns KEA, Zubrinich C, Tan W, et al; Canadian Critical Care
Trials Group: Research recruitment practices and critically Il
patients. A multicenter, cross-sectional study (The Consent
Study). Am J Respir Crit Care Med 2013; 187:1212-1218

Turnbull AE, Hashem MD, Rabiee A, et al: Evaluation of a
strategy for enrolling the families of critically ill patients in
research using limited human resources. PLoS One 2017;
12:e0177741

Weiss JM, Alzawad Z: The challenges of PICU research:
Lessons learned from a minimal-risk study with PICU parents.
J Pediatr Nurs 2022; 62:208-210

Armstrong J, Gibson J, O'Hearn K, et al: Impact of legal
guardian absence on research enroliment in the PICU. Pediatr
Crit Care Med 2024; 25:e380-e384

Ekelund U, Kurland L, Eklund F, et al: Patient throughput times
and inflow patterns in Swedish emergency departments. A
basis for ANSWER, A National SWedish emergency registry.
Scand J Trauma Resusc Emerg Med 2011; 19:37

Almubarak H, Meckler G, Doan Q: Factors and outcomes asso-
ciated with paediatric emergency department arrival patterns
through the day. Paediatr Child Health 2019; 24:323-329
World Medical Association: World medical association dec-
laration of Helsinki: Ethical principles for medical research
involving human subjects. JAMA 2013; 310:2191-2194
Fitzpatrick A, Wood F, Shepherd V: Trials using deferred
consent in the emergency setting: A systematic review and

narrative synthesis of stakeholders’ attitudes. Trials 2022;
23:411

www.ccejournal.org 11



