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Assessment of the value of confirming responses in clinical trials
in oncology
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Abstract

The requirement for a second assessment to confirm initial tumour response is required by all response guidelines. Its rationale,
however, is not clear. We have conducted this study to compare validity of response rate assessment determined with and without
secondary confirmation. Using specified criteria, nine trials of one single cytotoxic drug including 416 patients were selected from a
pharmaceutical database. Objective response rates were determined by a single determination and by two separate determinations.
81 responses (19.5%, [15.8-23.6%]) were scored by the confirmation method and 97 responses (23.3% [19.3-27.7%]) by the no-
confirmation method. The Kappa (k) coefficient of 0.89 indicates good agreement between both methods. This is the first study that
systematically compares response rates calculated with and without performing response confirmation. Results show good agree-
ment between both methods. We suggest that assessing response without confirmation may be the preferred method. These results
should be confirmed by additional studies in a variety of cancer settings.
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1. Introduction

Clinical response rate is the most widely used surro-
gate marker of anticancer drug activity. Several guide-
lines have been developed to ensure that response is
assessed using uniform and consistent criteria [1-5].
All guidelines state that once a clinical response is ob-
served, it must be confirmed by repeating the disease
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assessment at some minimum interval, usually 3-6
weeks from the initial response observation. Nonethe-
less, the rationale for requiring response confirmation
is neither clearly explained in any of the guidelines for
response assessment nor is it evident on careful analysis.

Common sense dictates that simple standards are pre-
ferred unless more complicated standards provide some
added value. Even though the requirement for response
confirmation, a more complicated standard, appears
to be universally accepted, it is not clearly based on
biological considerations or on experimental data. We
performed this study to evaluate the added value of
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requiring response confirmation compared to requiring
only a single response observation.

2. Methods
2.1. Study selection criteria

The Eli Lilly database was the clinical trial source for
this study. We selected available final response informa-
tion from all published and unpublished phase II trials
exploring the activity of one specific drug, as single agent
or in combination, in a wide variety of tumour types. All
studies used Southwestern Oncology Group (SWOG)
criteria [4] for response assessment and confirmation
was mandatory in all of them. Response rates deter-
mined by assessment of the best response for each patient
were compared with response rates determined after con-
firmation was performed. In patients in whom initial re-
sponse was not subsequently confirmed for any reason,
the remaining response information was analysed.

All the studies were high-quality registration trials
performed in experienced investigational sites and
according to Good Clinical Practice guidelines. Conse-
quently, all responses were evaluated by qualified spe-
cialists. All the trials were approved by the
appropriate Ethical Review Board of the centre and by
regulatory authorities.

2.2. Statistical methods

Response rates were calculated by dividing the total
number of responses by the total number of evaluated
patients, as defined in the respective protocols. Ninety
five per cent confidence intervals (CI) of the rates were
constructed using exact binomial method [6]. The differ-
ence in percentage between response rates with and
without confirmation was estimated. The 95% CI of this
difference was calculated from the response agreement
rate of both methods and its 95% CI, by multiplying
the reciprocals minus one of both limits of this interval
by the confirmed response rate.

An assessment of the agreement between both meth-
ods was obtained based on the Cohen’s Kappa (i) coef-
ficient [7]. The relationship between the x coefficient and
strength of between-method agreement may be inter-
preted in the following manner: 0.81-1.00, almost
perfect; 0.61-0.80, substantial; 0.41-0.60, moderate;
0.21-0.40, fair; 0-0.20, slight and <0, poor [8].

All statistical analysis was done using SAS®.

3. Results

Nine phase II trials that met the inclusion criteria
were selected. The studies included a total of 416 pa-

tients, in which 81 responses (19.5%) were observed
when response confirmation was required compared
with 97 responses (23.3%) relying on only the first re-
sponse assessment. The average difference in response
rates was 3.9% (2.1-6.6%). The « coefficient for all stud-
ies combined was 0.89. All x coefficients were greater
than 0.81 (almost perfect agreement) except for one x
coefficient of 0.73 (substantial agreement). Confidence
intervals for response rates calculated by both methods
overlapped widely for each study. Global results are
shown in Table 1 and results for each individual trial
are shown in Table 2.

Responses were observed but not subsequently con-
firmed in 16 patients. Only one of these patients had dis-
ease progression in the next cycle after initial response
documentation. In seven patients, no further evaluation
of response status was performed. In the remaining eight
patients, progression was observed, but in each case
there was at least one visit where response might have
been confirmed, yet no re-assessment was performed.

4. Discussion

Our results show that response rates determined by
the first assessment of best response observed in each pa-
tient are reasonably similar to the results obtained when
confirmation by a second evaluation is required. In each
of the trials analysed, we observed a k coefficient reflect-
ing a high level of agreement between the two methods.
On average, results in this solid tumour population
show a slightly higher response rate when no confirma-
tion is required. It seems unlikely that decisions taken
based on these trials would have been changed if confir-
mation had not been performed.

Responses were observed in the first assessment, but
were not confirmed in 16 patients. As presented above,
only one of them had disease progression in the very
next cycle after the first assessment. Therefore, we can
hypothesise that at least some of the remaining 15 pa-
tients may have qualified responses if disease had been
re-evaluated at the minimum interval allowed. This rep-
resents a potential source of heterogeneity in the results,
which could depend on factors that are extrinsic to the
true activity of the drug, such as the willingness and/or

Table 1

Response data from all patients included in the trials selected for the
study, assessed with and without confirmation of first best response
observed

Confirmed response

Responders Non responders
1st Response evaluation
Responders 81 16 97
Non responders 0 319 319
81 335 416
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Table 2

Response rates of individual trials selected for the study, assessed with and without confirmation of first best response observed

Tumour type Number of evaluable patients Response assessment Complete responses Partial responses  Overall response K

Rate (%) (95% CI)

NSCLC 36 Confirmation 0 13 36.1 (20.8-53.8) 1.0
No confirmation 0 13 36.1 (20.8-53.8)

NSCLC 51 Confirmation 0 9 17.7 (8.4-30.9) 0.88
No confirmation 0 11 21.6 (11.3-35.3)

Bladder 28 Confirmation 0 9 32.1 (15.9-52.4) 092
No confirmation 0 10 35.7 (18.6-55.9)

Breast 78 Confirmation 0 7 9.0 (3.7-17.6) 0.86
No confirmation 0 9 11.5 (5.4-20.8)

Breast 72 Confirmation 3 12 20.8 (12.1-32.0) 0.88
No confirmation 3 15 25 (15.5-36.6)

Pancreas 41 Confirmation 0 5 12.2 (4.1-26.2) 0.73
No confirmation 0 8 19.5 (8.8-34.9)

Head and neck 34 Confirmation 0 9 26.5 (12.9-44.4)  0.86
No confirmation 1 10 324 (17.4-50.5)

Colorectal 40 Confirmation 1 5 15.0 (5.7-29.8) 0.83
No confirmation 1 7 20.0 (9.1-35.7)

Gastric 36 Confirmation 2 6 22.2 (10.1-39.2)  0.92
No confirmation 2 7 25 (12.1-42.2)

Overall 416 Confirmation 6 75 19.5 (15.8-23.6) 0.89
No confirmation 7 90 23.3 (19.3-27.7)

CI, confidence interval; NSCLC, non-small cell lung cancer.

the ability of the physician/patient to perform or not the
re-assessment in the minimum interval allowed.

The rationale for performing response confirmation
has not been clearly explained in any of the guidelines
that require its use. In one of the first guidelines devel-
oped to assess responses, specifically in breast cancer pa-
tients, the rationale provided for confirming responses
was that some patients achieving a response may have
an additional period where the response changed [2],
but these changes also happen frequently even after re-
sponse is confirmed. The original criteria from the
World Health Organisation just noted that four weeks
should be the minimum duration of reported response,
even though it was recognised that in some trials a short-
er duration of response may be useful [3]. The SWOG
criteria requires a minimum period of 3-6 weeks to con-
firm response but gives no background to justify this
procedure [4]. Finally, the most recent Response Evalu-
ation Criteria in Solid Tumours (RECIST) guidelines
state that the goal of confirming responses is to avoid
overestimating response rates [5]. Nonetheless, even
though overestimation of response rates is a real prob-
lem in oncology trials, it has never been proven that con-
firmation is an effective method to control it.

While the benefit of confirming responses is unpro-
ven, the potential difficulties seem straightforward:

e Response confirmation is a time consuming proce-
dure for everyone involved in a clinical trial, from
the patient to the clinician, including data manage-
ment staff and radiologists. Furthermore, a small

but certain risk of complications is associated to
many radiological procedures, especially when they
involve the use of intravenous contrasts.

Response confirmation increases the expense of clin-
ical trials and uses scarce resources. The introduction
of new, more complex imaging techniques that will be
used to assess response in the near future will make
this problem even greater.

Response confirmation is a potential source of heter-
ogeneity for interpreting results from clinical trials.
In first place, because assessing responses twice is
more complicated than doing it once and the process
is more prone to error [9]. In second place, because
most guidelines state that response should be con-
firmed in a minimum period ranging from 3 to 6
weeks while a maximum period is not defined. Con-
sequently, studies in which response is confirmed in
the minimum period allowed may show better
response rates than trials in which responses are con-
firmed at longer intervals. Such variations in the
timing for confirming responses may be due to differ-
ences in the resources allotted to the trials, differences
in the duration of a treatment cycle or other reasons,
but seem in any case artificial and extrinsic to the
activity of the drug tested. Finally, some trial
response rates are likely reported without actually
being confirmed. This seems likely in reports that
are not peer-reviewed, such as abstracts or reports
presented at meetings. This could artificially increase
response rates in comparison with trials in which
responses are confirmed by strict criteria. If response
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confirmation were not performed, all these potential
sources of heterogeneity would no longer be a matter
of concern.

The requirement for response confirmation may have
been intended to increase the precision of the objective
response assessment (by correcting initial measurement
errors) or to increase the clinical significance of objective
response assessment (by “raising the bar” to require a
minimal duration). Neither of these reasons for requir-
ing confirmation seems relevant when assessing response
rate either in a single-arm study or in a comparative
study. In a single arm study, differences in response rates
between different study populations are likely to be sig-
nificantly larger than differences in response rates using
these two methods, as shown in Table 2. The only mean-
ingful information that a phase II trial can contribute
regarding antitumour activity is a gross approximation
of the response rate and a measure of response duration.
For this purpose, a slightly lower response rate obtained
using confirmation seems to be of no more value that the
more simple method. In the setting of a randomised con-
trolled trial, the single assessment method would seem to
have a theoretical advantage. In randomised studies, the
relative difference in response rates between study arms
is more relevant than the absolute response rate. The
confirmation method would seem to be more susceptible
to bias, e.g., response rates may vary if the rate of
obtaining confirmation scans is higher on one study
arm than the other. In either case, in a single arm study
or in a comparative study, there appears to be no clear
or proven advantage to requiring confirmation. Our re-
sults suggest that there would be little cost or risk to
assessing the response rate with the first observation
and evaluating the quality of responses using response
duration.

Eliminating the requirement to confirm responses
should not imply that a patient does not need to under-
go subsequent evaluations of disease. Repeated evalua-
tions are required to determine whether a partial
response improves to a complete response, to evaluate
response duration and progression-free survival and to
determine when to discontinue therapy. In addition, re-
sponse confirmation should be differentiated from the
response review that is sometimes performed by inde-
pendent external reviewers and which has proved to be
an effective method to avoid overestimation of drug
activity [10-12].

The main limitation of our study is that it has been
performed using a limited number of phase II trials
and with a single cytotoxic drug. Other studies should
compare these methods in a variety of tumour types
and with a variety of cancer drugs. If differences between
the methods are reasonably predictable preference
should be given to the method that is simpler and less
expensive, laborious and prone to heterogeneity. In

addition, if future studies demonstrate a significant dif-
ference between assessing responses with and without
performing confirmation, they should also consider
what is the advantage of using the more complex
procedure.

In summary, to our knowledge this is the first study
that has analysed the value of confirming responses in
clinical trials in oncology. According to our data, re-
sponse confirmation does not seem to add any value
to response assessment using the first best response ob-
served. Moreover, confirmation may arbitrarily reduce
the true response rate of the tested drugs. It appears,
that confirmation may be unnecessary, since it is expen-
sive and time consuming and it may increase heterogene-
ity in results. Since response confirmation constitutes a
widespread practice, additional studies are required to
confirm our results before recommending definitive
changes.
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