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Measuring the Incidence, Causes, and
Repercussions of Protocol Amendments

Drug development companies frequently amend
finalized clinical trial protocols. Yet the inci-
dence, causes, and impact of protocol amend-
ments have never been quantified. Tufts Center
Jor the Study of Drug Development (Tufts
CSDD) conducted a study, in collaboration
with 17 large and midsized pharmaceutical
and biotechnology companies, examining more
than 3,400 clinical trial protocols across de-
velopment phases and therapeutic areas. Data
on protocol characteristics, the number of
amendments, the nature and incidence of
changes per amendment, the causes of amend-
ments, and the time and cost to implement

amendments were among those analyzed. Tufts
CSDD found that more than 40% of protocols
were amended prior to the first subject/first
visit, and one third of amendments were avoid-
able. Each amended protocol had an average of
2.3 amendments resulting in 4 months of in-
cremental time to implement. Protocol amend-
ments translate into significant unplanned ex-
pense and delays for research sponsors and
unexpected burden for investigative sites.
These findings underscore the substantial im-
pact of protocol amendments on drug develop-
ment efficiency and present an opportunity to
realize substantial cycle time and cost savings.
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INTRODUCTION

Amendments made lo finalized clinical trial
protocols are commonplace, but they are widely
viewed as a nuisance, resulting in study delays
and additional costs (1). Clinical trial protocols
that have undergone a rigorous internal review
and approval process are often changed for a
variety of reasons, including revisions to sub-
ject eligibility criteria; requests for modifica-
tion from regulatory agencies, institutional re-
view boards (IRBs), or ethical review boards
(ERBs); the addition ol new countries due to
poor recruitment: the availability of new safety
information; the introduction of new standards
ol care for a given illness; or typographical er
rors and clarifications in procedural descrip-
tions.

Clinical research professionals perceive pro-
tocol amendments as a major problem. but it
is perhaps more accurate to view amendments
as solutions to underlying problems. These in-
clude the growing pressure to collect more data
during clinical trials, increasing difficulty in
recruiting study volunteers, and intensifying
pressures that sponsors face in initiating and
completing clinical trials within ambitious time
frames (2).

Despite the widespread practice of amending

protocols, very little is known about the inci-
dence and cause of amendments, and their eco-
nomic and operating impact. Wise and Drury
(3) found that 45% of 100 general. practice-
based multicenter research protocols submit-
ted to the ethics committee of the Royal College
of General Practitioners were amended. The
authors noted that on average, each of the
amended protocols had 1.5 changed items.
Study volunteer compensation, incomplete in-
formed consent forms, new safety requirements
for pregnant volunteers, and inadequate and
imprecise scientific content were major reasons
cited for amending the protocols.

A study conducted by Losch and Neuhauser
(4) showed that protocol amendments related
to study volunteer eligibility criteria have a
significant impact on statistical methods analy-
ses. The authors demonstrated that protocol
amendments change the population sampling
and diminish the power of statistical tests per-
formed.

A 2008 study conducted by the Tufts Center
for the Study of Drug Development (Tufts
CSDD) found a positive association between
protocol complexity and the incidence of
amendments (2). Less complex protocols—
those containing fewer procedures and eligibil-

Exhibit 2371
Page 01 of 11

Dreug Information Journal, Vol 45, pp. 265-275, 2011 = 0092-8615/ 2011
Printed in the USA. All nghts reserved. Copynght © 201 1 Drug Information Association, Inc.

Submitted for Publication: November 249, 2010
Accepted for Publication: January 3, 2011


phan_b
Text Box
Samsung v. Regeneron IPR2023-00442
U.S. Pat. 10,130,681
Exhibit 2371


26 REGULATORY AFFAIRS

ity criteria—averaged two amendments; more
complex protocols, in contrast, averaged 3.2
amendments (5).

As a follow-up to that study, and in response
to the dearth of quantitative data on the inci-
dence, causes, and impact of protocol amend-
ments, Tufts CSDD convened a group of phar-
maceutical and biotechnology companies to
share protocol amendment data. The results of
this study highlight the substantial impact of
protocol amendments on drug sponsors and
clinical sites, offer ways to better anticipate and
plan for protocol amendments, and suggest op-
portunities to reduce, and even prevent, the use
of certain protocol amendments in the future.

METHODS

Seventeen midsized and large pharmaceulical
and biotechnology companies participated in
this study: Amgen, Astellas, AstraZeneca, Biogen
Idec, Cephalon, Forest, Genentech, Genzyme,
Lilly, Merck, Millennium, Otuska, Pfizer, Roche,
Schering-Plough, Sepracor, and Takeda. Repre-
sentatives from these companies worked collab-
oratively with Tufts CSDD to develop the data
collection instrument, and then engaged their
stafl to complete the data collection instru-
ment.

In January and February 2010, each partici-
pating company submitted its data on protocols
approved internally between January 2006 and
December 2008. Protocols approved within the
most recent 12 months were excluded from the
study to allow enough time for protocols to ac-
cumulate amendments. Data from 3,410 prolo-
cols were submitted across a wide and represen-
tative range of therapeutic areas, providing
detailed data on 3,596 amendments containing
19.345 total protocol modifications.

For this study. amendments were defined as
any change to a protocol requiring internal ap-
proval followed by approval from the IRB, ERB,
or regulatory authority. Only implemented
amendments—that is, amendments approved
both internally and by the ethics committee—
were counted and analyzed in this study.

Tufts CSDD staff analyzed both protocol de-
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sign characteristics and protocol amendment
descriptive and impact measures. With respect
to protocol design characleristics, data on the
number of amendments, indication (therapeu-
tic area and disease). molecule type, study
phase, treatment duration, planned and actual
study size (number of subjects, number of sites,
and regions where the study was conducted),
level of outsourcing (whether various study
components were conducted in house, partially
outsourced, or fully outsourced), and cycle time
milestones (protocol finalized by sponsor; first
patient, first dose; last patient, last visit: and fi-
nal database lock) were collected and analyzed.

Measures on amendment incidence and im-
pact included the total number of amendments,
total changes made per amendment, and classi-
fication of each change based on which part of
the protocol it affected (see Figure 1). In total,
6.855 changes were categorized. Additionally,
companies provided data on key cycle time met-
rics related to implementing each amendment
(eg, date problem first identified: date work on
amendment began; date revised protocol re-
ceived inlernal approval; date revised protocol
was submitted to, and approved by, first IRB;
date first patient resubmitted under revised
protocol; date study halted; and date study be-
gan again); external sources used in writing the
amendment and in supporting problem resolu-
tion; study volunteers enrolled (before and after
amendment implementation); patient recruit-
ment rates (before and after amendment imple-
mentation); and the cost to implement each
amendment including internal resources re-
quired to prepare and execule resolution.

In assessing the reasons why amendments
were written, companies were asked to sub-
jectively categorize each protocol amendment
cause. Classification categories were developed
by the participating companies (see Figure 2)
based on their collective internal assessments
of causes. In total, companies categorized the
causes for 2,768 amendments. Next the compa-
ny representatives mutually agreed on rating
those cause categories in terms of whether each

was “completely avoidable,” “somewhat avoid-
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Which part(s) of the protocol did this amendment change?

 General information (induding protocol title, affiliated names, ond
addresses)

* Name and description of product

* Findings from nondinical studies

o Risks and benefits

* Route of odministration, dosage, or dosage regimen

* Dosage form, packaging, or labeling

* (ompliance statement

* Population description (induding inclusion and exclusion writeria)

 Medications permitted before/during the trial

* Background literature

* Trial objectives and purpose

* Endpoints

* Type/design of trial

* Measures fo ovoid bias (induding randomization and blinding)

« Duration of subject participation, treatment, or follow-up

(Please choose up fo three of the most important changes for this amendment.)

FIGURE 1

* Stopping rules or discontinuation criteria
* Rondomization codes

* Subjed withdrawal criteria

® Procedures for monitoring compliance
* Efficacy assessment

o Safety assessment

o Siaistical methods and analysis

o Somple size

* Trial termination criteria

* (Quality control and quality assurance
* Fthics

 Data handling and record keeping

* Financing and insurance

e Publication policy

o Supplemental materials

* Typographical correction

able,” "somewhat unavoidable,” or "completely
unavoidable.”

Tufts CSDD conducted all data analyses using
SAS 9.2 (Cary, NC). Descriplive statistics as well
as correlational analyses (ie, Spearman’s rho)
were performed. Analyses examining the causes
of amendments used only the primary or top-
ranked cause; that is, companies were asked to
rank order the top three causes of each amend-
ment, but analyses only used the cause ranked
most important. Mean values were compared
for each measure by trial phase. therapeutic
area, and whether the protocol was in progress
or completed, with the last defined by the date

when the final database was locked.

RESULTS

Tufts CSDD collected data from 3,410 proto-
cols. Those that specified study phase were dis-
tributed as follows: 1,640 (54%) were phase 1
studies; 560 (18%) were phase 2 studies; 397
(13%) were phase 3 studies: and 466 (15%) were
phase 3b/4 studies. In addition, data from

3.596 amendments were analyzed. For those

protocols that specified study phase, 41% of

amendments were associated with phase 1

study protocols, 47% with phase 2 and 3 study
protocols, and the remainder with phase 4
study protocols. Companies were able to pro-
vide data for almost all protocols in the study
time frame, with an additional 145 protocols
and 1,149 amendments identified that met the
inclusion criteria but were not submitted. Char-
acteristics of the sample data analyzed are pre-
sented in Table 1.

Protocol data submitted are also representa-

What caused this amendment?
(Please rank up to three of the most important causes of this amend-

List of areas that the
amendment changed in
the protocol.

FIGURE 2

ment, with 1 being the most important and 3 being the least impor-
fant.)

 New data available (other than safety data)
* New safety information available
 (honge in standard of care

© Regulatory agency request

* Recruitment difficulty

* Monufocturing change

® |nvestigator/site feedback

o (hange in study sirategy

* Protocol design flaw

* Inconsistency and/or error in protocol

List of amendment causes.
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e R ettt

Protocols Amendments
n % n %
Total 3,410 3,596
Study phase
1 Healthy volunteers 1,060 3 710 20
Patients 333 10 507 14
Unspecified 247 7 242 7
2 Proof of concept 103 3 199 b
Dose ranging 51 1 117 3
Proof of concept and dose ranging 2 0 3 0
Unspecified 404 12 577 16
3 395 12 756 21
3b/4 466 14 441 12
Therapeutic area
Central nervous system/neuropsychological 744 22 807 22
Oncology 580 17 848 L
Endocrinology/metabolism 487 14 624 17
Cardiovascular 393 12 147 7
Anfi-infective 255 7 220 6
Respiratory 174 5 102 3
Pain/anesthesia 171 5 145 4
Immunomodulation/anti-inflammatory 165 5 203 6
Genitourinary system 121 q m 3
Gastrointestinal 94 3 7 2
Hematology 43 | 13 2
Other 109 3 114 3
Study status
Completer 1,315 39 1,266 35
In progress 468 14 812 23
*Complete is defined us post final database lock.
tive of typical protocols designed and adminis- AMENDMENTS AND CHANGE PER
tered by pharmaceutical and biotechnology AMENDMENT PREVALENCE
companies each year. Table 2 provides the me- More than hall of the protocols required one
dian number of sites and subjects recruited as or more amendments; 56.6% ol protocols
well as the average treatment duration per pro- (n = 1,979) and 58.8% ol completed protocols
tocol by clinical research phase. (n = 772) had at least one amendment. Com-
Exhibit 2371
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pleted protocols across all phases had an aver-
age of 2.3 amendments, though laterstage
phase 2 and 3 protocols averaged 2.7 and 3.5
amendments respectively. Each amendment re-
quired an average of 6.9 changes to the proto-
col. Therapeutic areas that had the highest
incidence of amendments and changes per
amendment include cardiovascular and gastro-
intestinal protocols. Protocols for respiratory
studies had a higher average number of amend-
ments compared to the average across all thera-
peutic areas; endocrine, hematology, and im-
munomodulation studies had a higher than
average incidence of changes per amendment.
“ain study protocols had the lowest incidence
ol amendments and changes per amendment
on average. A breakdown of the average number
ol amendments and changes per amendment by
study phase and therapeutic area are presented
in Tables 3 and 4.

Older protocols—those that were approved
and implemented in 2006 and 2007 —had a
significantly higher prevalence of amendments
than did protocols that were more recently ap-
proved and implemented (P < 0.001). Protocols
with longer treatment durations also had a sig-
nificantly higher incidence of amendments. Re-
moving outliers for both variables, Tufts CSDD
compared clinical time (defined as time from
first dose to last patient, last visit) to the number
ol amendments per protocol using Spearman's
rho correlational analysis. This correlation was
statistically significant (P < 0.001). Larger pro-
tocol scope as defined by the number of investi-
gative sites administering a given protocol was
also significantly correlated (P < 0.001) with
the number ol amendments.

Participating companies were asked to indi-
cate up to three of the most important changes
made per amendment. Of the 6,855 protocol
amendment changes categorized, 1,108 were
modifications made to the description and eli-
gibility criteria of the patient population under
investigation, 847 noted adjustments made in
the number and types of safety assessment pro-
cedures performed as one of the three most im-
portant changes, and a relatively high number,
715 changes. were alterations and edits made to

REGULATORY AFFAIRS 269

TABLE 2
Subjects Treatment
per Number Duration
Phase Protocol  of Sites (Days)
Phase 1 36 1 30
Phase 2 120 26 98
Phase 3 446 65 182
Phase 3b/4 258 35 bl
All values ore medians.
L ]
TABLE 3

Number of Protocol Changes
Amendments® per Amendment

Phase 1 1.9 5.6

Phase 2 27 6.8

Phase 3 35 8.5

Phase 3b/4 26 8.3

All phases 23 6.9
*Includes only completed profocols (past final database lock) with of least
one amendment.

general information contained in the protocol
(eg, protocol title and study stalf contact infor-
mation). A complete list ol change categories
and their distribution is shown in Table 5. Dif-
ferences in the distribution of changes by phase
and by therapeutic area were not observed.

AMENDMENT TIMING

For completed studies, 43% (n = 533) of
amendments for which data were available were
signed off by the sponsor before the first study
volunteer had been enrolled (ie, first patient,
first dose). This occurrence was most pro-
nounced in phase 1 where more than half (52%,
n = 309) of amendments occurred prior to be-
ginning patient enrollment. In later-stage clini-
cal trials, a smaller percentage of amendments
occurred prior to study volunteer enrollment.
In phases 2, 3, and 3b/4 studies, 37% (n = 101),

Drug Information Journal Exhibit 2371
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Number of Protocol Changes Total Changes

Amendments® per Amendment per Protocol
Anti-infective 25 44 8.6
Cardiovascular 26 10.1 18.8
Central nervous system/neurapsychological 2.2 6.8 16.9
Endocrinology/metabolism 22 8.0 19.1
Gastrointesfinal 39 1.2 16.6
Genitourinary system 2.6 5.0 109
Hematology 21 9.5 14.6
Immunomodulotion/anti-inflammatory 24 8.3 16.4
Oncology 23 6.7 159
Pain/anesthesia 1.8 3.6 6.8
Respiratory 29 42 74
Other 19 6.8 18.1
All therapeutic areas 23 6.9 15.3
“Inchudes only completed protocols (post final databse lock) with at least one omendment.

30% (n=56), and 38% (n = 67) ol amend-
ments, respectively, occurred before first pa-
tient, first dose.

AMENDMENT CAUSES

Companies categorized the causes of 2,795
amendments. The most commonly cited cause
was the availability of new safety information
(19.5%), followed closely by requests from regu-
latory agencies to amend the study (18.6%),
and changes in the study strategy (18.4%). Pro-
tocol design flaws and difficulties recruiting
study volunteers were also top-cited causes at
11.3% and 9% of categorized amendments, re-
spectively. Table 6 provides the incidence of all
10 primary causes of amendments.

Two thirds (66%) of amendments had causes
considered unavoidable, including amend-
ments that were the result of new safety infor-
mation, new regulatory requests, changes in the
standard ol care, or study objectives. Of all cat-
egorized amendments, one third were in cate-
gories considered partially or completely avoid-
able. Undetected design flaws, inconsistencies
or errors in the protocol. and difficulties re-

cruiting study volunteers were rated as amend-
ment causes that sponsors could have better
anlicipated and avoided. Table 7 presents a
grouping of all causes by how easily they are
avoidable and preventable.

Some discrimination was observed in the av-
erage number of changes made per amendment
by cause category. Amendments that were the
result of adjustments to the study strategy and
objectives prompted an average of 10 changes.
Inconsistencies and errors contained within the
protocol triggered an average ol 9.4 changes
per amendment. Table 6 contains the mean
number of changes by cause of amendment. Of
those causes that facilitated the highest num-
ber of changes per amendment, two—new safe-
ty information available and regulatory agency
request to amend—were considered complete-

Iv unavoidable.

AMENDMENT IMPLEMENTATION CYCLE
TIME AND COST

The majority of companies were unable (o pro-
vide amendment implementation cycle time
and cost data and therefore these results must

Exhibit 2371
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Peccontege of Al TABLE 5

Change Category n Changes Selected
Population description (including inclusion and exdusion criteria) 1,108 16
Safety assessment 847 12
General information (including protocol title, offiliated names, and addresses) 715 10
Type/design of trial 531 8
Route of administration, dosage, or dosage regimen 506 7
Typographical correction 425 6
Efficacy nssessment 401 6
Statistical methods and analysis 310 5
Medications permitted before/during the frial 282 4
Triol objectives and purpose 258 4
Ethics 230 3
Sample size 210 3
Duration of subject participation, treatment, or follow-up 203 3
Stopping rules or disconfinuation criteria 171 2
Dosage form, packaging, or labeling 138 2
Endpoints 99 ]
Risks and benefits 80 ]
Background literature 51 1
Data handling and record keeping 47 1
Measures fo avoid bias (including randomization and blinding) 45 1
Findings from nonclinical studies 35 1
Supplemental materials 35 !
Subject withdrawal criteria 34 0
Procedures for monitoring compliance 29 0
Trial termination criteria 18 0
Name and description of product 12 0
Compliance statement 11 0
Quality control and quality assurance 9 0
Randomizafion codes 6 0
Publication policy 2 0
Financing and insurance 1 0
Companies could choose up to three changes for each omendment,

Drug Information Journal Exhibit 2371
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TABLE 6

Mean
Number of
Protocol
Cavse n Percentage  Changes
New sofety
information
available 539 19.5 19
Regulatory agency
requestto amend 515 18.6 12
Change in study
strategy 510 18.4 10
Protocol design
flaw 313 1.3 517
Recruitment
difficulty u 90 48
Inconsistency
and/or error
in protocol 242 8.7 9.1
New dato
available 196 1.1 8.8
Investigator/site
feedback 124 45 94
Change in
standard of care 52 19 6.2
Manufacturing
change 28 1.0 79

be viewed with caution. Based on data from ap-
proximately 59 amendments, the median total
cycle time from when the protocol problem was
identified to when the amendment was fully im-
plemented—defined as first patient resubmit-
ted under the revised protocol—was 65 days.
Nearly hall (46%) of this time was devoted to
determining what changes needed to be made
to the protocol. It took an additional 4 weeks
(on average 28 days or 43% of the total cycle
time) to obtain approval from senior manage-
ment and the IRB before the first patient could
be resubmitted under the revised protocol.
Cost data were provided for only 20 amend-
ments. Among this small sample, the average
cost to implement a single protocol amendment
was $453,932. This figure does not include in-

Getz et al.

ternal resources utilized to amend the protocol,
cosls, or fees associatled with protocol language
translation, and costs associated with resubmis-
sion to the local authority. The largest areas of
amendment-associated costs were increases in
investigative site fees (58% of total costs) and
contract change orders with existing third party
provider agreements (24%). Table 8 provides a
breakdown of cost elements captured that are
associated with the implementation of the 20
amendments.

DISCUSSION

The incidence of protocol amendments is high.
Nearly 60% of protocols examined required at
least one amendment, with the typical protocol
having an average of 2.3 amendments. Based on
the cycle time data gathered in this study. the
results suggest that pharmaceutical and bio-
technology companies are spending an addi-
tional 4 months to accommodate these 2.3
amendments. Multiply this by the number of
global protocols executed per year for any given
pharmaceutical company, and the cumulative
unplanned delays incurred for R&D programs
are staggering. At a minimum, the results of this
study offer insights and refinements on project
planning and budgeting expectations.

Variability in the average number of amend-
ments and changes per amendment was ob-
served across research phases and therapeutic
areas, suggesting opportunities to minimize the
number ol amendments and reduce the amount
ol disruption each amendment causes. Initia-
tives should target those areas with the highest
average number of amendments and changes
per amendment, specifically phase 3 protocols,
and protocols in cardiovascular and gastroin-
testinal studies.

Larger studies and those involving longer
treatment durations are significantly, positively
correlated with more amendments. These stud-
ies tend to be more demanding (eg, large num-
bers of study volunteers being recruited at more
investigative sites globally) and their protocols
tend to be more complex (eg, higher numbers of
procedures and eligibility criteria). Protocols in

Exhibit 2371
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TABLE 7

Avoidability n Percentage Cause Categories
Completely avoidable 555 20 Protocol design flaw
Inconsistency and/or error in the protocol
Somewhat avoidable 373 13 Recruitment difficulty
Investigator/site feedback
Somewhat unavoidable 758 27 New data available (other than safety data)
Change in strategy/objective
Change in standard of care
Completely unavoidable 1,082 39 New safety information available
Regulatory agency request to amend
Manufacturing change
As a group and bosed on judgment, participating companies rated these cause cafegories in ferms of whether each was completely avoidable, somewhat avoidable,
somewhat unavoidable, and completely unavoidable.

these larger studies may be touched and man-
aged by more investigative site personnel, and
thev may have more time in the clinical research
setting to identily and modily problem areas.
Yarticipating companies in this study note,
anecdotally, that larger-scope and longer-dura-
tion studies, such as those in phase 3, encour-
age clinical research scientists to design more
ambitious protocols, which may ultimately re-

sult in a larger number of protocol amendments.

In these large-scale studies, the marginal cost of

collecting additional data seems trivial in com-
parison with the overall study budget. and the
data gathered may prove uselul in deriving new
insights (the “nice to have” additional data ver-
sus key data required lo answer a scientific
question) and in addressing future regulatory
agency inquiries. But the high cost and long cy-
cle time of amendment implementation shown
in this study, combined with the incremental
costs associated with higher protocol complexi-
ty and execution burden (2). suggests that the
perception of trivial costs may be grossly inac-
curate. Indeed. clinical research scientists need
to be aware of the potential costs associated
with a protocol amendment when making the
decision to amend a protocol.

The most common causes ol protocol amend-

ments found in this study were regulatory agen-

cy requests, new safety information about the
study drug (safety or dose related), evolving
standards of care, competitive pressures, incon-
sistencies in the protocol design and execution
process, and patient recruitment difficulties.
These causes reflect the myriad considerations
that clinical teams weigh to manage clinical re-
search performance. Some of these causes also
reflect judgments made. and risks taken, by
clinical research management to meet tight
deadlines and budget requirements. Faced with
time pressures, project teams often must move
forward at risk, while pending announcements

Item n Cost
Contract change orders to existing

contracts 20 $109,523
New contracts with providers 9 569,444
IRB fees 19 $4,384
Increase study grants/site fees 16 $265,281
Additional drug supply 10 $5,300
Totale 9453932
*Does not include oversight, language franslation, or other casts.

TABLE 8
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of new standards of care and regulatory deci-
sions loom.

Clinical research scientists typically amend a
protocol to make clarifications and enhance-
ments to that protocol. The changes made at
the time of an amendment are consistent. The
largest numbers of changes are design modifi-
cations and adjustments to sampling, clinical
endpoint measurements, and evaluation. One
in four changes is associated with efforts to im-
prove patient recruitment and retention rates.
In the current study, 425 (6%) ol amendments
cited typographical errors and inconsistencies
in the protocol narrative as one of the top three
changes made to the protocol—changes that in
many cases could have been addressed prior to
protocol approval.

Our study findings strongly suggest that a
large proportion of amendments can be avoided
and prevented. Forty-three percent of amend-
ments were written before the first volunteer was
even enrolled in the study. Additionally, one
third of cited amendment causes were deemed
somewhat or completely avoidable.

The average cost per amendment measured in
this study, $453,932, is substantial but should
be viewed with caution as it is based on a very
small sample size (n = 20). Also, the figure is a
conservative estimate as it only measures cer-
tain direct costs. The figure is missing the esti-
mated direct costs of internal and investigative
site resources involved in implementing an
amendment, as well as protocol language trans-
lation costs, and those costs associated with re-
submission to local authorities. No indirect
costs—such as those associated with develop-
ment and commercialization delays—have
been measured. The cost data gathered in this
study are also limited in that our aggregate esti-
mate combines all submitted cost estimates, al-
though the tvpes of amendments included may
not be directly comparable.

It is important to note that many amendments
are necessary to oplimize study results and en-
sure patient safety and ethical treatment. Ac-
cording to the 2001/20/EC Directive. amend-
ments are considered substantial and necessary
when a change to the approved protocol will

Gietz et al.

have significant impact on the safety or mental
well-being of a clinical trial participant, the sci-
entific quality and value of the trial. or both (6).
The ultimate decision to implement a protocol
amendment, however, rests with the research
sponsor. As such, clinical research scientists
may oplt to implement protocol amendments as
a conservative practice, the result of which is an
unplanned impact on the clinical research
study budget.

In the highly volatile and challenging eco-
nomic environment in which pharmaceutical
and biotechnology companies currently oper
ate, the substantial cost and time savings real-
ized from a reduction in avoidable amendments
could be reallocated to R&D projects and
mission-critical infrastructure. Moreover, the
2-month development time savings associated
with the elimination of each avoidable amend-
ment is notable, as is the substantial, incremen-
tal revenue that would result from faster prod-
uct commercialization.

Many pharmaceutical and biotechnology
companies have already recognized the poten-
tial economic and speed advantages that would
result from reductions in the incidence of pro-
tocol amendments. Sponsor companies have
established internal teams and task forces to
understand the root cause of protocol amend-
ments and to identify improvement opportuni-
ties. Some companies are focusing energy on
revising protocol authoring templates to clarify
and remove areas ol redundancy to minimize
errors and inconsistencies and to provide more
instructional text for protocol authors. Compa-
nies are also evaluating and refining protocol
development, feasibility, and approval processes
to isolate potential amendment causes before
they occur.

New approaches being pursued reflect a com-
mitment on the part of pharmaceutical and bio-
technology companies (o invest more time up-
front prior to protocol finalization. The rush to
enroll the first patient in a study is increasingly
being viewed by sponsors as a recipe lor mis-
takes in protocol design. poor project planning,
and hasty decision making,

The results of our study quantifv the inci-

Exhibit 2371
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dence of amendments and the associated im-
pact resulting from the amendment implemen-
tation process. In addition, this study captures
the primary causes of amendments, when they
occur, and the cycle time and costs associated
with their resolution. There are numerous areas
for subsequent research, including a more ro-
bust evaluation of the relationship between
protocol complexity and amendment incidence;
a robust quantification of the economics of im-
plementing protocol amendments; an assess-
ment of the impact of various external forces
(eg. commercialization and competitive pres-
sures) on protocol amendment frequency; and
the success and failure of newly implemented
sponsor practices on reducing the need to
amend protocols.

The magnitude of this problem and insights
into areas where protocol amendments can be
avoided and prevented represents a major
opportunity for pharmaceutical and biotech-
nology companies o improve cycle times and
reduce development costs to deliver sale treat-

ments to patients faster and more efficiently.
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