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A B S T R A C T

Purpose
In 2001, the National Cancer Institute (NCI) formed the Central Institutional Review Board (CIRB)

to conduct a single human subjects review for its multisite phase Il oncology trials. The goal of this
study was to assess whether NCl's CIRB was associated with lower effort, time, and cost in
processing adult phase Il oncology trials.

Methods
We conducted an observational study and compared sites affiliated with the NCI CIRB to

unaffiliated sites that used their local IRB for review. Oncology research staff and IRB staff were
surveyed to understand effort and timing. Response rates were 60% and 42%, respectively.
Analysis of these survey data yielded information on effort, timing, and costs. We combined these
data with CIRB operational data to determine the net savings of the CIRB using a soci-
etal perspective.

Results

CIRB affiliation was associated with faster reviews (33.9 calendar days faster on average), and 6.1
fewer hours of research staff effort. CIRB affiliation was associated with a savings of $717 per
initial review. The estimated cost of running the CIRB was $161,000 per month. The CIRB
yielded a net cost of approximately $55,000 per month from a societal perspective. Whether
the CIRB results in higher or lower quality reviews was not assessed because there is no
standard definition of review quality.

Conclusion

The CIRB was associated with decreases in investigator and IRB staff effort and faster protocol
reviews, although savings would be higher if institutions used the CIRB as intended.
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second CIRB was eventually added to review pediat-
ric trials.

In this study, we investigated the effort and
timing associated with NCI’s adult CIRB. In addi-
tion, we estimated costs and determined whether
savings in local research and IRB effort offset the cost
of the CIRB, resulting in a net savings from a soci-
etal perspective.

For the past 40 years, organizations have used insti-
tutional review boards (IRBs) to oversee research
involving human subjects. Most research organiza-
tions have their own institutionally based IRB (a
local IRB), and multisite trials need IRB approvals
for each site. Variation in how local IRBs review the
same research protocol have led to delays and
additional costs for multisite clinical trials.'™
Some researchers have advocated for a re-
evaluation of our human subjects protections,’
with one option being a central IRB (CIRB) for
multisite research.

Background on the CIRB

The NCI developed the Clinical Trials Cooperative
Group Program in 1955 to conduct studies of chemother-
apy. Over time, the cooperative group program expanded

Federal regulations permit the use of a central
IRB, and commercial IRBs that serve as the single
IRB for multisite trials have operated since the late
1960s. In 2001, the National Cancer Institute (NCI)
created a CIRB for its phase III oncology trials.’
Originally, the CIRB was limited to adult trials, but a
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in scope and it now includes 10 cooperative groups that
design and run clinical trials to evaluate new anticancer
treatments. More than 1,700 institutions enroll approxi-
mately 25,000 patients annually onto clinical trials con-
ducted by these groups.

NCI’s Cancer Therapy Evaluation Program (CTEP),
in collaboration with the cooperative groups, developed
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the CIRB for adult, multisite, phase III cancer treatment clinical trials in 2001.
CTEP worked with the Office of Human Research Protections to ensure that
the CIRB would adhere to all of the regulatory requirements.

Institutions that are interested in using the CIRB must meet basic re-
quirements as listed on the CIRB Web site (www.ncicirb.org) and sign an
authorization agreement. After the CIRB, which maintains expertise in med-
ical oncology, pharmacology, bioethics, and biostatistics, reviews and ap-
proves the study protocol, the protocol is distributed to all of the sites
interested in enrolling patients onto the protocol. Sites that are not enrolled
with the CIRB must have their local IRB conduct a full board review as they
would with any research study. Sites enrolled with the CIRB have their local
IRB conduct a facilitated review, a new review category. This process involves
the local IRB chairperson or a small subcommittee of the full IRB reviewing the
recommendations of the CIRB posted on the CIRB Web site (ie, a facilitated
review). If these reviewers are satisfied, then they can accept the CIRB as the
IRB of record for this particular protocol. Minor alterations are permitted
to tailor the informed consent document for the local context. However, if
the local IRB is not satisfied with the CIRB’s review, they can conduct their
own full board review and assume all responsibilities. If the local IRB accepts
the facilitated review, then the CIRB assumes full responsibility for handling
continuing reviews, amendments, and serious adverse event (SAE) reports,
with the sole exception being SAEs that occur at the local site. These latter SAEs
must still be reported to the local IRB by the investigator.

Study Design

We used a case-control framework. Institutions enrolled with the CIRB
adult board were classified as cases and all others were classified as controls. We
used an intent-to-treat approach that classified sites according to whether or
not they used the CIRB at all, without respect to whether they used it precisely
asintended (ie, did not review amendments or continuing reviews) or whether
they always accepted the facilitated review. In the discussion, we highlight the
potential savings if these sites used the CIRB as intended. Our study protocol
was approved by the Stanford University IRB.

To assess the NCI CIRB, we developed surveys to ask research and IRB
staff about the timing of reviews and the effort involved. After pilot testing at
CIRB member and nonmember sites, and receiving input from an advisory
panel, we conducted the surveys to assess timing and effort, and used the
results in an economic model to assess the net cost of the CIRB. A technical
appendix describes the survey methods in more detail and the surveys are
available on request.

For the research staff survey, we sent an invitation to 574 study coordi-
nators to participate in a web survey. Seventy-six emails were returned as
undeliverable, and of the remaining 498, 300 completed the survey (60%
response rate). Nonrespondents were not significantly different than respon-
dents in terms of CIRB enrollment or the volume of initial reviews, continuing
reviews, and amendments that they oversaw. Missing data prevented some
responses from being used; a total of 253 cases were included in the final
analytic data set.

For the IRB staff survey, we sent surveys to reviewers at 120 willing IRBs,
and followed up with three e-mail reminders. A total of 50 respondents (42%)
completed the survey. A nonresponse analysis was not possible with this
sample as many respondents were anonymous.

Analysis

For hours of effort, we used linear regression to determine if there was an
association with CIRB enrollment, controlling for the respondents’ educa-
tional level. For elapsed time, which is a count of calendar days, we used
negative binomial regression to determine if there was an association with
CIRB enrollment, controlling for the respondents’ educational level.” We used
robust SEs, which are valid in the presence of heteroskedasticity.®

We also tested whether CIRB enrollment was associated with decreased
variability in timing, which would indicate that the timing is more predictable.
We assessed variability using a likelihood ratio test for groupwise heteroske-
dasticity.” Analyses of survey data were conducted in Stata version 9.2 (Stata
Corp, College Station, TX).

We estimated the cost of operating the adult CIRB using billing data
from NCTs contractor. All costs were based on 2008 dollars. We conducted a
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number of additional analyses to determine if the results were sensitivity to the
analytic methods. We tried log-linear models and we checked for cases with
extreme leverage using Cooks distance. For analyses with the research staff
data, the sample size was large enough to permit including a random effect for
the protocol (ie, the clinical trial identifier). The results were robust; at no point
in the analysis did the 3 coefficient for CIRB enrollment reverse (eg, from
expediting research to slowing research down).

For the net cost analysis, the survey data yielded the marginal savings per
initial review for researchers and IRB staff. We combined this point estimate
with data from Cancer Trial Support Unit on the total number of reviews for
CIRB and non-CIRB sites. Cancer Trial Support Unit provided 27 months of
data, permitting an overall analysis as well as a monthly analysis. We compared
the marginal savings of the CIRB with the monthly cost of running the
CIRB in Excel (Microsoft Corp, Redmond, WA). We used an indirect to
direct cost ratio of 33%, which was governmental indirect rate reported by
Arthur Andersen.'® We then varied the indirect rate 10 percentage points in
the sensitivity analysis.

Research Staff

Table 1 shows the sample characteristics of the research staff
respondents. The prototypical respondent was a study coordinator
with a nursing background. There were no statistically significant
differences in respondent’s education and role between sites that used
the CIRB and those that did not.

Table 1. Sample Characteristics for Research and IRB Staff
%
Characteristic CIRB Non-CIRB P
Research staff
Education .905
Masters or more 16.0 16.7
Nurse 35.0 31.4
BA/BS 19.0 24.5
Other* 13.0 11.8
Missing 17.0 15.7
Role .907
Pl 2.0 1.0
Study coordinator 76.0 79.2
RA 16.0 14.9
Other 6.0 5.0
IRB staff
Respondent education 221
PhD, MD, PharmD, JD 20.7 52.4
RN 13.8 9.5
MA/MS 6.9 4.8
BA 13.8 4.8
Other or missing 44.8 28.6
Respondent role .01
Chair 12.5 46.7
Committee member 12.5 33.3
Office director 16.7 6.7
Coordinator 58.3 13.3
Less than 5 years experience 17.2 14.3 778
Abbreviations: CIRB, central institutional review board; PI, principal investi-
gator; RA, research assistant; IRB, institutional review board.
“Includes less than college; specialty certifications; and other entries, such as
years of experience.
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Table 2. Effort, Elapsed Time, and Costs for Research Staff
Site Uses CIRB Site Uses Local IRB
Parameter No. Mean SD Max No. Mean SD Max Average Diff Adjusted P
Effort in hours
Initial review™ 58 7.9 7.0 40.5 37 14.0 13.9 71.0 6.1 .02
Post initial review 47 0.3 1.0 5.3 65 0.6 1.9 10 0.3 .20
Continuing review 20 0.4 1.3 5.3 &5 0.7 1.9 9.2 0.2 44
Amendment” 27 0.2 0.8 4.0 30 0.6 2.0 10.0 0.5 .30
Elapsed time in calendar days
Initial review
Started paperwork to submission™ 46 16.6 23.8 89.0 30 25.3 33.9 127.0 8.7 18
Submission date to approval date” 38 13.1 14.0 59.0 28 35.5 67.2 253.0 22.4 .07
Total: paperwork to approval date* 38 28.3 24.2 104.0 28 62.3 83.3 317.0 33.9 .02
Continuing review: submission to approval™® 20 18.1 15 52 30 17.4 25 92 -0.7 .62
Amendment: submission to approval® 26 18 21 88 30 14.2 17 66 -3.8 .25
Costs
Initial review™ 58 380 392 2144 37 622 597 2957 241.7 .04
Post initial review 48 1.1 47.3 297 65 24.5 76.6 387 13.4 27
Continuing review™ 21 19.2 67 297 35 23.9 72 387 4.7 .64
Amendment” 27 4.81 23 120 30 25.3 83 350 20.4 .26
NOTE. All P values use robust standard errors to correct for groupwise heteroskedasiticy. Adjusted P values for effort and cost control for respondent role and
education and include a protocol random effect. Adjusted P value for time uses a negative binomial model that controls for respondent role and education.
Abbreviations: IRB, institutional review board; CIRB, central institutional review board; SD, standard deviation; Max, maximum,; Diff, difference.
“Evidence of groupwise heteroskedasticity P < .01.

Initial reviews took an average of 7.9 hours for CIRB sites, which
was significantly less than the 14 hours of average effort reported by
non-CIRB sites (Table 2). There were no significant differences for
continuing reviews and amendments. In all but one case, the maxi-
mums were considerably higher for the sites that did not use the CIRB,
and there was significantly more variability with the local IRBs. On
average, CIRB sites reported that the local facilitated review took 13.1
calendar days between submission and approval, compared with
35.5 days for the full board review from non-CIRB sites. Overall,
from the date the research staff started the paperwork until IRB
approval, it took 28.3 days for CIRB sites and 62.3 days for non-CIRB
sites (P = .04).

The estimated direct cost for the research staff to obtain an initial
review was $380 for CIRB sites and $622 for non-CIRB sites (a differ-
ence of $241.7). Costs for continuing review were considerably less
than the initial review and were not statistically different between the
two groups. The difference of $241.7 is direct costs only. With the
organization’s overhead, the total savings was $321 per initial review.

IRB Staff

IRB staff spent an average of 3.9 hours conducting an initial
review of a NCI protocol at non-CIRB sites. At CIRB sites, the initial
review, which is called a facilitated review, took 1.6 hours on average.
The difference between CIRB and non-CIRB sites was marginally

Table 3. Effort and Costs for IRB Staff

Site Uses CIRB

Site Uses Local IRB

Parameter No. Mean SD Max No. Mean SD Max Average Diff Adjusted P
Effort in hours
Initial review 6 1.6 1.9 4.0 5 3.9 2.1 7.0 2.3 0.108
Post initial review 17 2.0 2.1 7.0 10 3.0 2.9 9.0 1.0 0.145
Continuing review 13 21 24 7.0 3 3.1 1.8 4.3 1.0 0.509
Amendment 4 1.4 0.7 2.1 8 25 2.2 6.5 1.2 0.108
Adverse avent reports 29 0.0 0.1 0.4 21 0.2 0.4 1.4 0.2 0.068
Direct costs
Initial review 6 91.1 94.4 240.0 5 388.7 219.2 559.0 297.7 0.014
Post initial review 17 106.0 147.2 525.0 10 2541 257.3 838.5 148.1 0.070
Continuing review 13 113.3 164.7 525.0 3 276.0 245.1 559.0 162.7 0.315
Amendment 4 82.6 78.2 193.5 214.2 261.1 838.5 131.5 0.238
Adverse event reports 29 1.8 4.8 21.0 21 12.4 26.5 104.8 10.7 0.074

NOTE. Adjusted P values for costs control for respondent role and education and include a protocol random effect.
Abbreviations: IRB, institutional review board; CIRB, central institutional review board; SD, standard deviation; Max, maximum,; Diff, difference.
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significant (Table 3). Time estimates include the time spent by IRB
coordinators and reviewers. This is a conservative estimate; time spent
discussing the protocol in committee was included, but we did not ask
how many people were in the committee meeting and multiply this
number by the time estimate.

Time spent reviewing amendments and continuing reviews was
lower, on average, at CIRB sites than non-CIRB sites. Fewer respon-
dents reported on this information; individually, differences for
amendments and continuing reviews were not statistically significant.
Taken together, they were marginally significant (P = .070). CIRB
sites that accept the CIRB as the IRB of record do not have to review
amendments, continuing reviews, or adverse event reports, unless
they elect to conduct these reviews or they rejected the CIRB review.
Two CIRB sites (6.9%) reported rejecting the CIRB review in the past
year (following intent to treat principles, these sites remained CIRB
sites). CIRB sites spent less time handling adverse event reports than
non CIRB sites, and this difference was marginally significant.

Estimated direct costs for the initial review were $297.7 less at
CIRB sites than non-CIRB sites (Table 3). This difference was statisti-
cally significant, and more significant than reported hours of effort,
indicating that CIRB sites use less expensive staff to conduct these
reviews than non-CIRB sites. Indirect costs were an additional $98,
yielding a total cost of $396.

Net Cost Analysis

Each CIRB site that conducts an initial review saves $717, of
which $321 was related to research staff savings the remaining $396
was associated with IRB staff savings. According to our calculations
(see technical appendix), the average monthly cost of running the
adult CIRB was approximately $161,000. The ability of the CIRB to
save money, in a societal perspective, depends on the number of initial
reviews conducted by the CIRB. Operational data show that each
CIRB site processes several initial reviews per month, and when com-
bined, all of the CIRB sites process an average of 147 initial reviews per
month. Multiplying the number of initial reviews per month by the
marginal savings per review, and then subtracting the cost of running
the CIRB, indicated that the CIRB was associated with a net cost of
approximately $55,000 per month under the most conservative esti-
mates. If we assume that the administrative costs of running the CIRB
are proportional to direct costs, then the net cost is approxi-
mately $14,000.

CIRB sites handled an average of 147 initial reviews per month.
Figure 1 shows the volume of initial reviews by month. If the number
of initial reviews at CIRB sites increased to 246 (break-even point 1),
then the CIRB would break even under the most conservative calcu-
lations. If we assume the administrative cost of operating the CIRB are
proportional to the direct costs, the break-even point is 178 initial
reviews per month (break-even point 2). This break-even calculation
only focuses on savings related to the initial review.

The CIRB was associated with a total savings of $717 per initial review.
About half of this was associated with time savings for research staff
and the remainder was associated with savings for the IRB staff. Given
the substantial number of NCI protocols reviewed by some local sites,
the savings was notable, but it did not exceed the cost of operating the
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Fig 1. Break-even calculations for Central Institutional Review Board (CIRB)
between March 2006 and May 2008, showing the number of initial reviews at
CIRB and non-CIRB sites between March 2006 and May 2008. The horizontal
dashed lines represent thresholds above which the CIRB had a net savings. The
top dashed line assumes that all of the administrative costs of operating the adult
and pediatric CIRB are borne by the adult CIRB. The bottom dashed line assumes
adult and pediatric CIRBs share the administrative costs.

CIRB, resulting in a net cost of approximately $55,000 per month
from a societal perspective. In addition to the economic savings, the
CIRB was associated with faster and more predictable (ie, less variable)
review times. We did not attempt to value the opportunity cost of
faster and more predictable reviews, but many sponsors value faster
and more predictable reviews and are willing to pay to use private
central IRBs."!

The current structure requires the CIRB to review and approve
the protocol before it is sent to the sites. In this study, we tracked effort
and timing once the protocol was sent to the local sites. Some have
suggested that parallel processing might be faster, because the ap-
proval process for phase III trials is lengthy and complex.'*"? These
data cannot speak to whether parallel processing would be faster.
These results, while encouraging for proponents of the CIRB, do not
provide insights on whether the system is operating efficiently or
optimally. Some sites used the CIRB as intended, and this resulted in
faster processing, as has also been noted in a single site study.'* How-
ever, IRBs at a number of CIRB sites reported spending time on
amendments and continuing reviews, even though the regulations
allow this responsibility to be delegated to the CIRB. If we rerun our
analysis assuming that CIRB sites used the CIRB as intended, the CIRB
would save a considerable amount of money ($125,000 per month),
largely because CIRB sites handle approximately 428 continuing re-
views per month. This suggests that saving money with the CIRB may
be possible, even if this requires spending more money on outreach
and the CIRB help desk.

There are a number of limitations to this study that should be
considered. This study evaluated the NCI CIRB, and some issues and
processes are idiosyncratic to its structure and the operation of phase
III oncology trials. Another limitation is the reliance on self-report
data. Pilot testing indicated that asking about the most recent com-
plete protocol would lead to more accurate information than asking
about a specific protocol because this minimizes memory decay asso-
ciated with a lengthy recall period.'> We were able to develop a sam-
pling frame for the investigator survey, but collecting data from IRB
staff proved to be challenging. Many IRBs were willing to participate in

© 2009 by American Society of Clinical Oncology 665



Wagner et al

our study, but asked us to send them the survey and they would
forward it to the appropriate reviewer. We sent three reminders, but
ultimately we had a lower response rate with the IRB survey than the
investigator survey.

Other limitations involve analytic assumptions. The billing data
from the contractor that runs the CIRB included work on the adult
and pediatric CIRBs. In our primary calculations, we assumed that all
of the technical and administrative support was borne by the adult
CIRB and that the pediatric CIRB required no technical or adminis-
trative support. This is a very conservative assumption. Changing this
assumption resulted in lower net cost of $14,000 per month. This
assumption proved to have a large effect on the cost calculations;
varying other input parameters, such as salaries, did not alter the
results as much. The net savings analysis also depended on the number
of initial reviews conducted by CIRB sites. If the NCI budget does not
permit as many trials in the future, then this will affect the net savings
associated with the CIRB. Finally, we excluded from the net cost
calculation any review fees charged by local IRBs. It is unclear if sites
using commercial IRBs would be charged less when the CIRB is
utilized. However, if they were, there could be additional net savings
for the local institution.

According to standards,'® start-up costs should be excluded. The
CIRB started in 2001, and many of the kinks were worked out of the
system by the time this study started. However, just before our study,
the main contractor changed and the new contractor may have had
some start-up costs. In addition, the CIRB continues to enroll new
sites and these new sites can encounter start-up costs. We had no
explicit way of removing these start-up costs and if they exist, they
would make the CIRB look more expensive.

In conclusion, the review at sites using the NCI CIRB was associ-
ated with less effort and faster reviews when compared to non-CIRB
sites. The effects were statistically significant for initial reviews, leading

to a cost savings of approximately $717 per initial review for each site
involved in a multisite study. Overall, the analysis suggests that the
CIRB yields a net cost of approximately $55,000 per month for the
NCT’s cooperative group clinical trials program. This calculation is
based solely on the effort of the initial reviews. Benefits of a more
predictable and faster approval process are not included in this calcu-
lation but clearly they have a benefit. Efforts to expand enrollment in
the CIRB and to encourage sites to use the CIRB, as intended, for
continuing, amendment, and adverse event reviews could result in
administrative inefficiencies, but based on prior research,'” increased
efficiencies and net savings are likely.
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