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Response rates reported in early phase Il clinical trials are
often not reproduced in subsequent larger or phase Il
studies. Independent review of claimed partial or complete
responders to gemcitabine was undertaken in four pivotal,
open-label phase |l studies of advanced, non-small cell lung
cancer (NSCLC) to provide accurate, consistent, reproduci-
ble response rates. Patients were chemonaive and had stage
Il or IV NSCLC. In three trials, gemcitabine (800 and 1250 mg/
m?) was administered once-weekly for 3 weeks followed by a
rest week. In the fourth, gemcitabine (90 mg/m?) was given
twice-weekly for 3 weeks in every 4 weeks. The primary
endpoint was response rate. Of the 374 evaluable patients,
114 (30%) were claimed as responders. Independent review
reduced this to 79 (21%). The response range was reduced
from 25-35 to 20-23% after validation; 95% confidence
intervals did not overlap. Consistent application of response
criteria by an independent panel significantly reduced
response rates but produced greater consistency and
reproducibility. These results confirm that gemcitabine is
active against NSCLC. Subsequent larger-scale studies have
produced comparable response rates, vindicating the use of
independent review. Independent review is recommended for
all trials using response rate as a primary endpoint. [T 1999
Lippincott Williams & Wilkins.]
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Introduction

Historically, discrepancies have occurred in the
evaluation of new chemotherapeutic agents in
cancer trials. The reasons are vared but include
insufficient care in the selection of the patient
population, differences in prior therapy, difficulties
in applying adequate staging systems for the disease
and inadequately sized trials.'” Additional factors
which may affect the response rate are the protocol
definition and choice of target lesions, response
criteria definition, the quality, and hence reproduci-
bility, of the clinical and radiological data, and tumor
assessments and investigator bias. These and other
factors have frequently called into question the
validity of the reported treatment responses and
have led to disappointing response rates when
larger-scale trials have subsequently been performed.
These issues have been apparent for many years, but
have not yet been adequately or satisfactorily
addressed. Consequently, in recent trials of new
anti-cancer agents reported to show activity against a
range of solid tumors, there has been a move toward
the use of external review boards to reassess all
patients who are claimed to show a response to
treatment.>” The use of review boards to indepen-
dently assess data from clinical trials is generally
welcomed by clinicians and the pharmaceutical
industry, because independent verification of the
data enhances the reliability and credibility of the
data. Regulatory authorities also appreciate such data
and, although not mandated, recent guidelines
suggest such processes should be undertaken. For
instance, the latest draft guidelines from the
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European Community (EC) Commission of Proprie-
tary Medicinal Products (CPMP) recommends that
‘external independent review of the responses
should be undertaken’.®

The Food and Drug Administration (FDA) are
prepared to accept ‘a surrogate endpoint which is
reasonably likely to predict clinical benefit” and
therefore a significant objective response rate
associated with tolerable treatment toxicity would
be likely to support accelerated approval.

These criteria are specifically for new drugs in the
treatment of certain serious or life-threatening ill-
nesses including the refractory cancer setting, when
no present therapies with meaningful benefit are
currently available. The above statement demon-
strates a genuine desire to expedite the widespread
use of new, active agents in advanced cancer, for
the benefit of the patient, based on sound scientific
principles. This paper presents the findings of an
external review board which reviewed the results of
four early phase II clinical trials that were pivotal to
the future development and registration of the anti-
cancer agent gemcitabine (Gemzar", Eli Lilly and
Co, Indianapolis, IN), for the treatment of non-small
cell lung cancer (NSCLO).B-!!

It is of particular note that since these studies
were concluded, the FDA's proposals for reform in
1996 included a section recommending increased
use of the accelerated approval mechanism because
‘commonly partial tumor shrinkages are induced and
evidence has accumulated that such responses are
often directly linked to longer or better patient
survival. In fact for certain new agents, FDA has
already begun to rely on a reasonably high rate of
verifiable objective partial responses to the therapy
as a basis for approval of agents to treat refractory
malignancies without requiring evidence of im-
proved survival and quality of life’.'? The FDA
clearly state that with refractory malignancy, or
when there is no suitable alternative, objective
evidence of antitumor activity is a reasonable basis
for approving the drug, although postapproval
studies will usually be required to confirm the effect
on survival and quality of life.

The mandate of the review board was to provide
an independent assessment of data from all patients
for whom a partial or complete response to
gemcitabine was claimed by the investigator, and
to thus ensure the accuracy and reproducibility of
the reported response rates in the four studies.
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Patients and methods
Study design

A total of 417 patients with inoperable stage III or IV
NSCLC were entered into four phase II open-label
trials involving 21 different centers. Entry required all
patients to be aged 18 years or older, to have a
histologically proven diagnosis of inoperable stage Il
or IV NSCLC, with a WHO performance status (PS) of
0-2. Patients were required to present with at least
one bidimensionally measurable lesion as evidenced
by one or more radiological imaging modalities: chest
radiograph (CXR), ultrasound (US), computed tomo-
graphy (CT) or by physical examination (PE). In two of
the studies (accounting for 227 evaluable patients),
measurable disease was defined as bidimensionally
measurable disease with margins clearly defined by
diagnostic imaging studies with the largest dimension
being 1 x 1 cm for CT and US, and greater than 2 cm
for CXR. For PE, lesions had to be 2x2 cm. In the
other two studies, bidimensionally measurable disease
was required, with no minimum size stipulation. All
patients were required to be chemonaive. Previous
radiotherapy was acceptable in three of the four
studies, but any measurable lesions were required to
be outside the irradiated field. In three of the trials,
gemcitabine was administered at doses between 800
and 1250 mg/m”, once weekly for 3 weeks followed
by a fourth rest week. In one of the trials, gemcitabine
was administered at a starting dose of 90 mg/m?
twice-weekly for 3 weeks in every 4 weeks. All four
protocols were approved by the local Institutional
Review Board and were performed in accordance with
the Declaration of Helsinki, after relevant regulatory
approval. All patients gave informed consent prior to
study entry.

The primary endpoints for all the trials were
response rate and duration of response. Patients in
all four studies were qualified for response assessment
if they met the following criteria: histological or
cytological confirmation of NSCLC; at least three
injections of gemcitabine; no prior chemotherapy;
bidimensionally measurable disease at study entry and
no concurrent antineoplastic therapy. The WHO
guidelines for reporting cancer results were applied
to measurable disease.'> Response rates were defined
as the number of patients who responded divided by
the number of evaluable patients.



The independent review process

The mandate of the Oncology Review Board (ORB)
was: (i) to verify claimed responses (a response to
treatment included either partial or complete re-
sponses) in order to ensure the response rate had
not been exaggerated by misinterpretation of radi-
ological imaging factors; (if) to review all radiological
imaging in conjunction with the clinical summary; and
(iif) to obtain a unanimous decision as to the
appropriate response classification. All relevant doc-
umentation relating to each claimed responder was
reviewed. The documentation relating to radiology
(CXR, CT and US scans) was reviewed and assessed by
an independent radiologist prior to the ORB meeting.
The radiologist examined and re-measured the lesions,
and any other abnormalities were identified and
discussed by the ORB. All relevant documentation
was reviewed by the ORB, including assessing severity
of disease-related symptoms, and all relevant labora-
tory and clinical data. After thorough review of the
data, a unanimous consensus was reached by the
members of the ORB as to whether the response was
valid. The investigator was informed if the ORB
reached a different conclusion or if further information
was required. The investigator could request the ORB
to revisit the data if additional, clinically relevant data
could be provided to the ORB. If agreement could not
be reached between the ORB and the investigator, the
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case report forms (CRF) reflected the investigator-
determined patient response according to the princi-
ples of Good Clinical Practice (GCP). However, the
response determined by the ORB was used in all data
analysis and submissions to the regulatory authorities.

Resuits

A total of 417 patients with stage III or IV NSCLC were
enrolled into four open-abel trials. Two of the four
trials were conducted solely in Europe, one in Europe
and Canada, and one in South Africa. A summary of the
baseline characteristics of the patients enrolled is
presented in Table 1.

Forty-three patients (10.3%) were not qualified for
efficacy. Twenty-eight patients received insufficient
therapy, 11 had no measurable disease, two insuffi-
cient therapy and no measurable disease, one received
concomitant anti-cancer therapy, and one had no
histologic confirmation of NSCLC. The ORB only
examined data from patients for whom the investiga-
tor claimed a response. Of the 374 evaluable patients,
responses were claimed for 114 (31%). Of these, 35
(31%) were rejected by the ORB, leaving a total of 79
validated responders and reducing the overall re-
sponse rate from 31 to 21%. Table 2 shows the
distribution of claimed and ORB-verified responders
across the four trials.

Table 1. Baseline characteristics of the patients enrolied in all four studies

Study 1" Study 28 Study 3'° Study 4°
(twice-weekly dosing regimen)
Total entered 161 82 90 84
Male/female 124/37 49/33 48/42 65/19
Mean age (range) 59 (35-75) 52 (23-71) 58 (38-72) 59 (35-75)
WHOPSO, 1,2 17,134, 10 20, 45, 16% 3,75, 102 2,81, 1
Stage HIAMIIB/IV 7, 50, 104 18, 24, 40 9,21, 60 15, 34, 35
30ne patient PS 3.
Table 2. Distribution of claimed and ORB-validated responders
Study No. of No. of No. of No. of No. Rejection
patients evaluable claimed ORB-validated rejected rate (%)
enrolled patients responders responders
Study 1 161 151 52 (34%) 33 (22%) 19 37
Study 2 82 71 22 (31%) 16 (23%) 6 27
Study 3 20 76 21 (28%) 15 (20%) 6 29
Study 4 84 76 19 (25%) 15 (20%) 4 27
Total 417 374 114 (31%) 79 (21%) 35 31
95% confidence interval of evaluable patients: claimed responders 26—35%,; validated responders 17-25%.
Anti-Cancer Drugs - Vol 10 . 1999 695
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An intent-to-treat analysis of all 417 patients resulted
in a claimed response rate of 27% (range 21-32%) and
a validated response rate of 19% (range 17-21%). In
that analysis, patients with non-measurable disease
were excluded as responders but included in the
denominator. Of the 35 claimed responders not
verified by the ORB, 25 were rejected because they
had stable disease and not a partial response, three had
progressive disease, one patient had a partial response
lasting less than 4 weeks and six patients had either
non-measurable disease or no convincing evidence of
disease.

Table 3 shows the number of patients assessed and
rejected for each response assessment modality. The
most frequently used methods were CT (71%) and CXR
(24%) with rejection rates of 31 and 19%, respectively.
Only six (5%) patients were assessed by PE alone and
thus could not be independently reassessed.

Discussion

Response rates are commonly used to assess the
activity of new anti-cancer agents. Consequently, it is
imperative that the criteria used to define a response
are accurately and consistently applied throughout any
given trial and between different trials.

Errors in tumor measurement are major confound-
ing factors in response assessment. As far back as
1976, Moertel and Hanley studied the effect of
measurement error by physical examination.'* Experi-
enced oncologists were required to measure the size
of pairs of steel spheres covered by foam rubber and
placed on a mattress to simulate lesions. A false
positive response rate of 8% and a false positive
progression rate of 19% were found. Others have
confirmed these observations!>!® and suggested that
other factors, such as size and number of lesions being
assessed, influence response assessment. Radiological
response assessment has also been studied. For
instance, assessment of lesions seen on CXRs show
an error rate that is inversely proportional to the size
and number of lesions, and intra-observer Variabi]jtyl("
'® is less than inter-observer variability. Similar results

Table 3. Number of patients assessed and rejected by
main assessment methods

) CXR PE

Total assessed 81 (71%) 27 (24%)
No. rejected 30 (37%)

Total

6 (%) 114
5(19%) 0° 35 (31%)

®Patients assessed by PE only could not be objectively reviewed.
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have been obtained where tumors have been assessed
by CT."?

Failure to accurately assess response rates in early
pivotal clinical trials can lead to artificially high
response rates and thus unwarranted development of
inactive agents with large numbers of patients being
exposed to these inactive and often toxic agents.

In this study, the ORB comprised a minimum of
three oncologists and one radiologist, all of interna-
tional reputation and not otherwise involved with the
study. The outcome of this review was that the
claimed response rate across the four trials was
reduced from 25-35 to 20-23%. Although the study
in which gemcitabine was administered twice-weekly
resulted in a similar response rate to the weekly
schedules, it was associated with significantly more
toxicity in the form of fever and flulike symptoms.'°

The rejection rate varied between 27 and 37%. The
principal reasons for rejection were failure to achieve
or maintain a greater than 50% reduction in total tumor
product for at least 4 weeks and misinterpretation of
normal structures or non-malignant pathology for
tumor on scans and CXR. The consistency of validated
response rate clearly demonstrates the value of an
independent review. By obtaining a second opinion,
inconsistencies in the application of response criteria
were highlighted and an objective conclusion about
the outcome of treatment applied. Furthermore, the
results of subsequent larger-scale, multicenter, rando-
mized trials”® have produced comparable response
rates, a finding which lends further support for the use
of independent ORBs.

Cross-sectional imaging techniques should be
employed and CT is the modality of choice, because
it allows quantitative reappraisal by a third party at a
later date. In these studies, CT was the most
common imaging modality used and its use allowed
a thorough review of the data. However, even with
CT, difficulties can be encountered when defining
lesions, unless standardized protocols are employed.
Factors such as the inability to determine the outline
of a lesion from an adjacent blood vessel when an
i.v. contrast medium has not been administered can
also affect the accuracy of tumor measurement or
render potentially measurable lesions non-measur-
able. The use of an i.v. contrast agent could have
defined the margins of the great vessels from
paratracheal lymph nodes and so some lesions that
could not be measured would have been measur-
able, resulting in the possibility of a higher overall
response rate for these studies. The difficulties
interpreting and therefore validating CT scans of
this nature would be reduced if the administration of
an i.v. contrast agent were to be standard procedure



in all oncology trials unless contraindicated for
medical reasons.

In two of the studies, minimum sizes for measurable
lesions were stipulated as 1 x 1 c¢m for CT or 2 x 2 cm
for CXR. There were 14 patients in all studies with
lesions smaller than these minimum sizes, although
only two patients were in the studies where a
minimum size was stipulated. Only four of these 14
patients had claimed responses, two of whom were
classified as non-responders because they did not meet
the protocol-stipulated requirements for measurable
disease.

CXRs are adequate for lesions which are clearly
delineated. However, in areas such as the paratracheal
and subcarinal regions, the hila and those areas
obscured by the diaphragm and cardiac contour, CXRs
simply do not demonstrate lesions clearly, if at all,
whereas cross-sectional imaging in the form of CT
does so and hence is preferred. Standardization of
procedures is necessary, €.g. a postero-anterior chest
radiograph must be performed in full inspiration at a
constant tube to film distance to prevent differences in
the ‘apparent’ size of the lesion due to magnification
factors. Should this occur, a meaningful comparison is
not possible.

Finally, the review board was mandated to review
only those patients in whom a response was claimed
by the study investigator. It may be useful in future to
review patients with stable disease to ensure that no
partial responders are overlooked. Furthermore, six
claimed responders were found on review to have
non-measurable disease, and so it may be prudent to
review all patients at baseline to ensure they have
measurable disease, thus enabling consistency be-
tween claimed responders and non-responders for
measurability.

Response rates therefore can and do play a vital role
in the further development of new active oncological
agents, and by the same token can reject inactive
agents at an early stage. One study showed only ‘fair’
agreement between readers as to whether a response
had occurred on CXR after treatment of small cell lung
cancer (SCLC), but no mention was made as to
whether radiologists or oncologists viewed the scans
or how experienced the readers were.?' However, this
suggests the application of uniform response criter-
ia—a situation that has yet to be attained. Ideally, the
same response criteria should be applied to all studies
to allow a fair comparison.”” Response criteria were
initially defined by several cooperative groups as far
back as the mid-1970s and the response criteria were
updated in 1981.% Different cooperative groups have
further amended these criteria up to the present day,
although none have been universally accepted. Davis
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et al®* compared the evaluation criteria of four
cooperative groups, where the criteria for complete
response and partial response were standard but
subtle differences existed in lesion assessment. The
calculated response rates for the same data using the
different criteria ranged from 38 to 52%.

Response criteria are by no means uniform. The
WHO, Southwestern Oncology Group (SWOG) and
Eastern Cooperative Oncology Group (ECOG) are
probably the most commonly applied criteria, but all
are different. Study protocols often try to ‘improve’
these criteria by modifying them. In order to allow for
true comparison of results between different agents,
and in particular for studies where new combination
therapy is being investigated, a universally agreed set
of response criteria should be developed and imple-
mented. Taken together with independent review to
ensure that the criteria are consistently applied, this
could result in robust, reproducible response rates,
and, therefore, accelerated development of active new
anti-cancer agents and early rejection of inactive
agents.

Conclusion

Independent review provided convincing data sup-
porting the activity of gemcitabine against NSCLC. By
use of an independent ORB, response criteria were
applied uniformly, with greater consistency, and
between-study reproducibility was achieved. These
findings commend the use of independent ORBs in the
drug development process and support the EC CPMP
guideline advocating the use of independent review
boards in the development of new anti-cancer agents.
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