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Background The National Cancer Institute (NCI) organized the Operational Efficiency Working Group in 2008 to develop rec-
ommendations for improving the speed with which NCl-sponsored clinical trials move from the idea stage to a

protocol open to patient enroliment.

Methods Given the many stakeholders involved, the Operational Efficiency Working Group advised a multifaceted approach
to mobilize the entire research community to improve their business processes. New staff positions to monitor
progress, protocol-tracking Web sites, and strategically planned conference calls were implemented. NCI staff
and clinical teams at Cooperative Groups and Cancer Centers strived to achieve new target timelines but, most
important, agreed to abide by absolute deadlines. For phase |-l studies and phase Il studies, the target timelines
are 7 months and 10 months, whereas the absolute deadlines were set at 18 and 24 months, respectively. Trials

not activated by the absolute deadline are automatically disapproved.

Results The initial experience is encouraging and indicates a reduction in development times for phase |-l studies from
the historical median of 541 days to a median of 442 days, an 18.3% decrease. The experience with phase Il

studies to date, although more limited (n = 25), demonstrates a 45.7% decrease in median days.

Conclusions Based upon this progress, the NCI and the investigator community have agreed to reduce the absolute deadlines

to 15 and 18 months for phase |-l and Ill trials, respectively. Emphasis on initiating trials rapidly is likely to help

reduce the time it takes for clinical trial results to reach patients in need of new treatments.
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The Cancer Therapy Evaluation Program (CTEP) of the National
Cancer Institute (NCI) has long sponsored an oncology drug
development effort whose size and scope is unique among National
Institutes of Health institutes. NCI’s program complements com-
mercial pharmaceutical plans by expanding research opportuni-
ties and by filling gaps in drug development that are unmet by
the private sector. When new agents are ready for the clinic, NCI
forms partnerships with either industry or academic institutions
to bring their new molecules to NCI-sponsored clinical trial net-
works. NCI’s role in these studies may include filing an investiga-
tional new drug (IND) application with the US Food and Drug
Administration, distributing experimental agents to trial sites,
reviewing the experimental protocol, and monitoring adverse event
reports on NCI IND agents to assure patient safety. Investigators
in NCI-supported networks are responsible for proposing ideas,
developing protocols, and conducting the trials, including data
management, analysis, and publication. Both early phase I-II trials

954 Articles | JNCI

and later phase III randomized, controlled trials are conducted in
NClI-supported Comprehensive Cancer Centers, other academic
medical centers, community practices, and NCI-sponsored coop-
erative groups and consortia across the country.

Although fully acknowledging that NClI-sponsored trials have
made many important contributions to oncology practice, several
recent independent reviews (1,2) expressed concern over the
inordinately long time required for implementing these studies
because of the multilayered, sequential review processes. Overly
long development can render trials outdated by the time they are
available for patient enrollment and can considerably delay bringing
new treatments to patients in need (1). If delays in activating trials
were not addressed, the reviews (1-4) warned that the overall NCI
clinical trials effort could be severely compromised (1-4).

These concerns led the NCI to reassess how its clinical trials
were developed, reviewed, and implemented. Sponsors, govern-
ment regulators, funders, patient advocates, and investigators all
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have responsibilities that traditionally have led to multiple, itera-
tive review processes before a trial is launched (5). Recognizing
that new approaches were urgently required, NCI formed an
Operational Efficiency Working Group (OEWG) in 2008 that
included all the critical stakeholders involved in the protocol
development and approval process for NCI-supported trials. The
March 23, 2010 OEWG report, “Compressing the Timeline for
Cancer Clinical Trial Activation,” provided comprehensive strat-
egies to decrease the time required to activate NCl-sponsored
clinical studies (3). Although this effort took nearly 2 years to
complete, it resulted in a broad-based, strategically driven plan
that involves all the critical stakeholders in the cancer clinical tri-
als community.

One essential OEWG recommendation was the establish-
ment of both target timelines and absolute deadlines for trials as
they transit from submission of an idea to trial activation (trial
activation is defined as “open to patient enrollment at one or
more institutions”). The target timeline was intended to rep-
resent an optimal scenario where each step in the process was
achieved with great efficiency and resulted in very rapid pro-
tocol implementation (Figure 1). The absolute deadline is the
maximum number of (calendar) days a trial is allotted from
submission of a proposal to trial activation. For phase I-II stud-
ies and phase IIT studies, the target timelines are 7 months and
10 months, whereas the absolute deadlines were set at 18 and
24 months, respectively. Trials that do not activate before the
absolute deadline are automatically disapproved. The target
timeline, however, is the primary goal that NCI staff and the
extramural investigators strive to achieve. It was agreed that
target timelines for early- and late-phase studies needed to be
aggressive and required a major improvement over past per-
formance. OEWG members representing the pharmaceutical
industry felt that these target timelines should be consistent with
expectations in industry-sponsored studies.

Methods

Implementation Plan

Implementing the OEWG recommendations required that NCI
and its trial networks overhaul the entire protocol review process,
an effort that resulted in staffing additions, process improvements,
and information technology innovations (Table 1).

Staffing Additions. At NCI, two new roles were established:
project manager and medical editor. The project managers facili-
tate all aspects of the protocol lifecycle, from initial receipt of the
proposal until trial activation. They identify roadblocks during trial
development and work with NCI staff and extramural investigators
to assess how to best remedy problems that may develop during the
protocol review process. The role of the NCI medical editors is to
increase the efficiency of the protocol revision process. They assist
NCI staff and extramural investigators by compiling and editing
protocol documents and reviews.

Cancer centers and cooperative groups also established new
positions to improve protocol development timelines. At Mayo
Clinic and the University of Texas MD Anderson Cancer Center, a
quality improvement coordinator and NCI support services direc-
tor, respectively, were hired to oversee timelines; the National
Surgical Adjuvant Breast and Bowel Project (NSABP) added regu-
latory and protocol specialists and also made timeline compli-
ance a prime responsibility of the group’s associate director. The
Alliance (a new cooperative group consisting of the former Cancer
and Leukemia Group B, the North Central Cancer Treatment
Group, and the American College of Surgeons Oncology Group)
created a protocol project manager position to specifically report
on progress for each study against OEWG target timelines. The
Eastern Cooperative Oncology Group (ECOG) has piloted the use
of medical writers to assist study chairs in rapidly developing and
assembling protocols, and the Radiation Therapy Oncology Group

Stage 1: LOl/concept approval
Target = 60 days (LOI), 90 days (concept)

Submission of the
LOl/concept to the NCI

NCI review
and conference call
with investigators

NCI approval and, if
needed, pharmaceutical
collaborator approval

Stage 2: Protocol submission
Target = 60 days (LOI), 90 days (concept)

NCI approval, and if

needed, pharmaceutical
collaborator approval

Protocol submission
to the NCI for review

Stage 3: Protocol approval and activation
Target = 90 days (LOI), 120 days (concept)

NCI review
and conference call
with investigators

Protocol submission
to the NCI for review

Approval of the
protocol document
by the NCI

Site finalization:
IRB approval, contract
negotiations,
FDA review, etc.

Final approval
and opening of
the trial

Target for opening trial to entrollment is 210 (LOI)/300 (concept) days
Absolute deadline for opening trial to enrollment is 540 (LOI)/730 (concept) days

Figure 1. Key steps in the National Cancer Institute (NCI) clinical trial review process. FDA = US Food and Drug Administration; IRB = institutional

review board; LOI = letter of intent.
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Table 1. Comprehensive changes undertaken to improve trial initiation treatments

Component Change

Implementation

Target timeline
optimally
Absolute deadline*
to patient enrollment
Staffing additions
revisions, and editing
Process improvement

Information technology

An ideal goal, achievable if all partners function

An immoveable date by which the trial must be open

Implementation of uniform templates for protocol
development and for reviewers' comments

7 months for phase |-l trials and 10 months for
phase lll trials

18 months for phase |-Il trials and 24 months for
phase lll trials*

New positions created to manage protocol timelines and to assist physicians with protocol authorship,

Requirement for prompt teleconferences to resolve
scientific and regulatory review issues at each step
of review

Creation of a website to track all phases of protocol’s life cycle

* The absolute timelines were revised to be more stringent: 15 months for phase I-Il trials and 18 months for phase Il trials.

(RTOG) hired new project administrators who focus on bringing
all relevant parties together rapidly to resolve problems.

Process Improvement. 'The development of a protocol begins
with the submission of trial ideas by the trial networks to NCI; these
are termed “letters of intent” (LOIs) for early phase trials (phase I and
phase II) or “concepts” for phase III trials (including phase II/III tri-
als) conducted by the NClI-sponsored cooperative groups or con-
sortia. These LOIs/concepts represent abbreviated versions of the
eventual trial that allow reviewers to determine whether the inves-
tigator has a proposal that merits development into a full protocol
document. The overall OEWG target timeline from LOI/concept
submission to trial activation for early-phase trials is 210 days and
for phase III trials is 300 days. Breaking the overall timeline into
three distinct stages provides intermediate targets to monitor success
throughout the process (Figure 1). The first stage has a target time-
line of 60 days for LOIs and 90 days for concepts from submission of
the LOI/concept to approval by the NCI; concepts are given an addi-
tional 30 days because they must be reviewed by NCI disease-specific
steering committees that meet only monthly. This stage includes
review of the proposal, generation of a consensus review document,
a conference call between NCI and the study investigators to dis-
cuss the review, and approval by industry partners for NCI-held IND
agents. After LOI/concept approval, the second stage has a target of
60 days for early-phase trials and 90 days for phase III trials, during
which investigators develop and submit the full protocol document.
The third and final stage targets the time from receipt by NCI of
the full protocol document until trial activation; it should not exceed
90 days for early-phase trials and 120 days for phase III trials. During
this time, the full protocol also undergoes NCI review with genera-
tion of a consensus review document and a conference call between
NCI and investigators. In addition, regulatory and contract issues are
addressed, the protocol undergoes institutional review board (IRB)
review, and the trial is opened to patient enrollment.

To expedite the review process, NCI created consensus
review templates to transmit reviewer comments to investigators.
Whenever possible, medical editors convey comments with lan-
guage suitable for insertion directly into the protocol document
using the “track changes mode” in the word processing software,
thereby eliminating redundant effort on the part of investigators.

In addition to these administrative changes, NCI and the tri-
als networks agreed to promptly schedule conference calls between
NCI staff and the investigator teams. The calls are scheduled after
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both LOI/concept and protocol review to promote rapid resolution
of critical issues and serve to replace the previous, slower process of
exchanging written comments. Since this process was instituted in
April 2010, more than 550 conference calls have been held between
NCI and extramural investigators.

To complement the system-wide changes made by NCI, coop-
erative groups and cancer centers have also changed their internal
approaches. The Alliance and RTOG, for example, have eliminated
steps in their internal review, mandated firm timelines for others,
and scheduled conference calls to assure that their teams achieved
consensus in advance of the NCI calls. Review of NSABP internal
processes resulted in a decision to involve key staff responsible for
protocol forms and computer programming much earlier, soon after
concept approval, than was formerly the case. SWOG developed a
specific intervention termed “RaPID” (Re-engineering Protocol
Implementation and Development) whereby, for complex or urgent
trials, a single 3-hour meeting of the study team is held in person.
For simpler studies, the meeting is a Web-supported teleconference.
This approach has been well received by the study teams and has
not resulted in a substantial increase in costs. SWOG has decided
to expand this RaPID process to all their studies as the initial pilot
reduced activation time by a median of 1 year compared with trials
activated during the same timeframe that did not use this new pro-
cess. A different approach has been taken by ECOG, which decided
to begin protocol document preparation, regulatory processing, and
contract negotiations soon after a concept receives internal approval
rather than await NCI approval. To compress timelines and avoid
sequential reviews, the University of Texas MD Anderson Cancer
Center now seeks parallel reviews by institutional scientific review
committees and by NCI. In some cases, an NCI approval letter
can result in exemption from internal review. The Moffitt Cancer
Center has sped up regulatory review by sending protocols for scien-
tific review and IRB review concurrently instead of sequentially. This
has notled to endless iterative loops, despite initial concerns, because
protocols approved by NCI have needed few changes.

Information Technology Innovations. A new, password-protected,
role-based website was developed by NCI in response to the OEWG
recommendations that allows both NCI personnel and investigators
and staff at trial networks to track the timelines of their trials. It is
now possible to know at any time where a trial is in its development
path and who has the responsibility to move it forward. The tracking
website provides detailed information for each protocol development
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Table 2. Early- and late-phase trials submitted to the National
Cancer Institute

Pre-OEWG trials
(2004-2008),

Post-OEWG trials
(April 1, 2010-May 1, 2012),

Types of trials No. (%) No. (%)
Early-phase trials*
LOI submitted 1623 459
LOI approved 525 (32.3) 1562 (33.1)
LOI disapproved 958 (59.0) 259 (56.4)
LOI withdrawn 140 (8.6) 41 (8.9)
LOl'in review 0(0) 7 (1.5)
Late-phase trials*
Concepts submitted 187 52
Concepts approved 112 (59.9) 24 (46.2)
Concepts disapproved 56 (29.9) 17 (32.7)
Concepts withdrawn 19 (10.2) 10 (19.2)
Concepts in review 0 (0) 1(1.9)

During the two periods cited in the table, letter of intent (LOI) or concepts
were submitted to the National Cancer Institute (NCI) and subjected to a
review process. LOIl and concepts were reviewed and either approved or
disapproved by either a Protocol Review Committee composed of NCI staff
or by a more broadly representative disease-specific steering committee,
respectively. Investigators could withdraw an LOI or concept before a review
decision was made, and some LOl/concepts are still in review as of the time
of this analysis. OEWG = Operational Efficiency Working Group.

milestone and provides a running timeline that permits comparison
with the target timeline.

Data Analysis

To compare pre- and post-OEWG development times of proto-
cols, we restrict attention to approved LOI/concepts submitted in
the period from 2004 to 2008 (pre-OEWG trials) and approved
LOI/concepts submitted between April 1, 2010, and May 1, 2012
(post-OEWG trials), as shown in Table 2. To avoid underestimat-
ing development times for the post-OEWG trials, a small number
of trials with LOIs/concepts still in review are considered as hav-
ing their LOI/concept approved. For estimating the time-to-event
distributions, events were considered censored observations if they
had not occurred by April 1, 2010, for the pre-OEWG trials and by
July 30,2012, for the post-OEWG trials. Events were also consid-
ered censored if the protocol was withdrawn or disapproved, with
the censoring date being the date of withdrawal or disapproval.

Results

For the early-phase trials, Figure 2 demonstrates the reduction in
median overall development time from 541 days pre-OEWG to
442 days post-OEWG, a 18.3% decrease. Although this difference
in the medians is important, the most striking feature is the absence
of a tail on the post-OEWG curve compared with the large number
of trials with long development times in the bottom quartile
in the pre-OEWG curve. A similar comparison of the phase III
trials (Figure 3) is even more encouraging, with improvement in
median time to activation from a median of 727 days pre-OEWG
to 395 days post-OEWG, a 45.7 % decrease (n = 25). Importantly,
none of the phase III trials exceeded or came close to the absolute
deadline of 730 days in contrast with the pre-OEWG period where
half the trials extended several years beyond 730 days (Figure 3).
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Figure 2. Comparison of pre-Operational Efficiency Working Group
(OEWG) and post-OEWG timelines: early-phase studies. Kaplan—Meier
plots of time from letter of intent (LOI) submission to trial activation
(n = 525 pre-OEWG trials and n = 159 post-OEWG trials). Vertical solid
line represents the absolute deadline, and the vertical dashed line rep-
resents the target timeline.

100%
—— post-OWEG
el
% - pre-OEWG
=
‘g 80% -
®
>
ksl
c
2 60% -
b}
c
kel
£ 40% 4
Q
o
(=%
el
L
E 20% A
=
i
0% - ' T T 1
0 500 1000 1500 2000
No. at risk Days from concept submission
o. at ris
Pre-OEWG 112 90 20 1
Post-OEWG 25 1 0 0

Figure 3. Comparison of pre-Operational Efficiency Working Group
(OEWG) and post-OEWG timelines: phase Il studies. Kaplan-Meier
plots of time from concept submission to trial activation (n = 112 pre-
OEWG trials and n = 25 post-OEWG trials). Vertical solid line represents
the absolute deadline, and the vertical dashed line represents the target
timeline.

The pre- and post-OEWG timeline data for early-phase stud-
ies have been divided into three stages of protocol development
and activation (Figure 4). When organized in this fashion, vary-
ing degrees of improvement are evident in all three stages of trial
initiation. The time from LOI submission to LOI approval has
been reduced by 29.1%, from a median of 110 days pre-OEWG to
78 days post-OEWG. The median time from LOI approval to pro-
tocol submission remained at 60 days in the pre- and post OEWG
periods. However, there was much less deviation above the median
for the post-OEWG trials at this stage. Improvements were also
seen in the final stage encompassing protocol submission to trial
activation. The median time decreased from 303 days pre-OEWG
to 247 days post-OEWG, an 18.5% reduction. It is this final stage
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Figure 4. Early-phase trial development stage timelines pre—Operational
Efficiency Working Group (OEWG) vs post-OEWG. Data shown as
median days, with the bars representing the first and third quartiles of
the distributions. For letter of intent (LOI) submission to LOI approval,
there were 525 pre-OEWG trials and 159 post-OEWG trials with submit-
ted LOls. For LOI approval to protocol submission, there were 524 pre-
OEWG trials and 152 post-OEWG trials with approved LOls. For protocol
submission to trial activation, there were 522 pre-OEWG trials and 143
post-OEWG trials with submitted protocols.
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Figure 5. Components of stage 3: protocol submission to protocol
approval and protocol approval to protocol activation. Data shown are
median days, with the bars representing the first and third quartiles of
the distributions. For protocol submission to protocol approval, there
were 522 pre-Operational Efficiency Working Group (OEWG) trials and
143 post-OEWG trials. For protocol approval to trial activation, there
were 489 pre-OEWG trials and 109 post-OEWG trials. Protocol approval
is defined as Cancer Therapy Evaluation Program approval of the
protocol document.

where the post-OEWG median number of days deviates the most
from the target time of 90 days. Figure 5 separates this third stage
into two components, protocol submission to protocol approval
and protocol approval to trial activation. Although there has been
a 28.4% improvement in the post-OEWG period compared with
the pre-OEWG for the first component, the improvement is
only 15.7% for the second component. As shown in Figure 1, this
third stage of trial development, especially the second component
from protocol approval to trial activation, encompasses a number
of time-consuming steps, including local institutional scientific
review, IRB approval, US Food and Drug Administration review,
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and contract negotiations. In addition, unanticipated drug supply
issues can delay study activation.

Discussion

Two years after the implementation of the OEWG guidelines, initial
results indicate a substantial reduction in the time required to acti-
vate early-phase trials and phase III trials. This is largely because of
the implementation of the strict deadline, although other changes
likely contribute. We believe an important improvement has been
the joint NCl-investigator conference calls that occur 1 to 2 weeks
after the review of both the LOI/concept and the protocol. These
calls require that NCI staff complete their reviews rapidly to allow
investigators sufficient time to prepare for the call. Despite the
heavy time commitment involved, the calls have been well received
by all parties because they provide an opportunity to immediately
clarify divergent views.

The remaining challenge, however, is to achieve the OEWG target
timelines rather than just meeting the absolute deadline. Although
the first two stages of the process (NCI review of the LOI/concept
and submission of the protocol by investigators) are “on average”
close to their targets for the post-OEWG trials (Figure 4), the third
stage, by contrast, has exceeded the 90-day target in every trial (data
not shown). The principal explanations for delay in the third stage
of protocol development include the time required for obtaining
definitive pharmaceutical company commitments for investigational
agents, sluggish contract negotiations, and prolonged IRB review
timelines. The first two issues could actually be resolved much
earlier in the protocol development process as drug commitment and
contract negotiations are potentially amenable to resolution during
the LOI/concept approval stage. Yet, many companies will not make a
final commitment until they review the full protocol. Likewise, IRBs
require a full protocol to conduct their evaluation, so other strategies
are needed if IRB review timelines are to improve.

Although commercial sponsors have indicated that speed is a
critical issue in their decision to partner with the NCI, obtaining
company commitments to provide a supply of an investigational
agent for proposed trials continues to be a source of delay in some
cases. A potential solution might be to impose deadlines on this
process. For example, NCI has instituted a 6-month deadline for
the execution of all new Cooperative Research and Development
Agreements (CRADAs) with companies wishing to partner with
NCI. Because the CRADA defines the initial trials to be performed
with NCI support, drug commitment should become more pre-
dictable for companies and will allow them to plan appropriately.

Because NCl is often unable to fully fund the cost of the research
study, investigators seek additional support from companies. For
many large phase II and IIT studies conducted by the cooperative
groups and for some NCI-held IND early-phase studies, delays
occur because of contract negotiations between the company spon-
sor and the investigator or group. This support is often for cor-
relative science studies but may sometimes be for critical tests to
monitor safety or response, such as additional radiologic tests,
bioassays, or tumor collections. The time and effort involved in
negotiating these additional sources of support is often responsible
for major delays. Although NCI has set parameters (6) for intel-
lectual property agreements related to its studies, the negotiations
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between foundations or universities and companies can be pro-
longed. Strategies to overcome this problem have been attempted
by NCI and other organizations (7). One approach taken by NCI is
to allow funding to be received under the CRADA to support these
studies. The funds would then be allocated to the group or the site
as a supplement or subcontract to the existing funding agreement.
However, it remains to be seen if this approach alone will be success-
ful. Other solutions are likely to be needed, including consideration
of placement of a deadline on this negotiation step by groups and
institutions similar to the approach taken for CRADA negotiations.

Delays related to IRB approval include tardiness in protocol
submission to the IRB, excessive IRB time for review, and/or delays
in responding to IRB comments. The use of NCI’s central IRB has
reduced IRB review times for phase III trials as well as the cost
to local institutions (8). Recent support by the Office of Human
Research Protections for the use of central IRBs for multicenter
trials (9) and support by others (10) may lead to increased cen-
tral IRB use. This has led NCI to begin planning for an additional
central IRB for multi-institutional phase I and II trials that would
allow for faster activation of those studies.

Two years after implementation of the OEWG guidelines, it is
noteworthy that only two early-phase trials and no phase IIT trials
have been terminated in development because they exceeded the
absolute deadline. For both of the disapproved trials, the delay in
development was because of an unavailable supply of drug. This
has persuaded both the NCI and the extramural investigator com-
munity that absolute deadlines for clinical trial activation can be
decreased further to 450 days (15 months) for phase I-II trials
and to 540 days (18 months) for phase III trials. This change was
initiated April 1, 2012. Although activation is only the first step
in completing a clinical trial, delays in activation have correlated
with poor accrual and prolonged times to trial completion. Thus,
improvements in trial initiation should encourage potential part-
ners in the pharmaceutical and biotechnology industries to view
the NCI’s publicly funded clinical trials system as a place where
their new agent or device can be rapidly moved into the clinic.
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