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Abstract. The documented frequency of response of can-
cers to common chemotherapy agents and combinations
appears to have decreased over the decades. Multiple rea-
sons exist for this decline including: changes in eligibility
and evaluability criteria; changes in the type of patients
entered onto trial; and, altered criteria for response and
methods for response assessment. The disinclination to
publish negative results also permits a bias in a favor of
overestimating a drug’s efficacy. Circumspection now is
advised in assessing data from older trials.
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Deflation, not inflation, is a major concern Bf che-
motherapists. Conscientious observers note that the re-
sponse rates for chemotherapy agents once considered
highly active have dropped. Fluorouracil given by 5-day
infusion for colorectal cancer had a reported response rate
of 44% in 1975 [1] and 3% in 1990 [2]. The original
schedule of 5-fluorouracil (5-FU) given by 5-day bolus was
22% [1] and has more recently been reported as 7% [3].
Mitomycin has been the second-line agent for colorectal
cancer because of reported response frequencies ranging up
to 33% in small studies conducted from 1968 to 1976
[4~6]. However, in a recent study that utilized mitomycin
with or without WR-2721 for the treatment of patients with
colorectal cancer, no response was demonstrated among 97
patients, of whom 48 were treated with mitomycin alone
and 49 were given the two-agent combination [7]. In the 20
years of their use in the treatment of patients with meta-
static soft-tissue sarcomas, the response rate for the com-
bination of bolus doxorubicin and decarbazine has fallen
from 41% to 33% to 17% [8—10].
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What has happened to our most traditional chemother-
apy regimens? Why are the response rates so much more
modest now? There are multiple answers reflecting the
markedly different conduct of clinical trials performed now
in comparison with those conducted approximately two
decades ago, when most of these original data were ob-
tained.

Certainly, some of the change in response rates can be
charged to a disinclination toward and delay in publishing
negative data. Initial enthusiasm for a new drug may yield a
flurry of publications. Data demonstrate that positive re-
sults are published more frequently than negative or
lackluster results, leading to an imbalance in the perception
of a drug’s activity [11, 12]. Misplaced initial enthusiasm
may not receive a public challenge for many years. These
issues have been fully discussed elsewhere [10, 11].

The present discussion focuses on those inherent trial
characteristics that relate to eligible patients, study size,
patient evaluability, definitions of response, and tools for
measuring response. The studies cited above provide ex-
amples of all these changes. We anticipate that we can
recognize only some of the changes and that others could
and will be offered.

As experimental chemotherapists are aware, the popu-
lation of patients involved in one study is never duplicated
in any other study. Some studies differ in size. Others differ
in eligibility criteria or patients characteristics. The infu-
sional 5-FU study of 1975 contained 34 patients [1]. The
patients had marker lesions consisting of pulmonary no-
dules, palpable lymph nodes, abdominal masses, or evi-
dence of pelvic or liver involvement with approximately
equal frequency. The subsequent study contained 61 pa-
tients, of whom 61% had liver as the dominant site of re-
currence [2]. Only 16% had pulmonary involvement and
5%, locoregional disease as the dominant site of recurrence.
The original doxorubicin-decarbazine trial contained 100
evaluable patients, most of whom had either leiomyo-
sarcoma, osteogenic sarcoma, undifferentiated sarcoma, or
fibrosarcoma [8]. Some of the patients had received prior
chemotherapy. The most recent sarcoma study, with 118
previously untreated patients, included primarily patients



362

with leiomyosarcomas and malignant fibrous histiocytomas
[10]. Patients with osteogenic sarcomas were specifically
excluded.

Furthermore, as surgical techniques as well as com-
bined-modality and adjuvant treatments have become more
widely utilized and more successful in the initial treatment
of cancers such as sarcomas, head and neck cancers, and
gastrointestinal cancers, the population of patients who
have been entered into these chemotherapy trials has al-
tered. It is possible that these newly available, aggressive
initial therapies cull out those patients with smaller-volume
or more sensitive tumors who can be successfully treated.
Thus, only those patients with the more aggressive cancers
or those with disease resistant to initial combined-modality
or adjunctive therapy are entered onto current trials for
metastatic disease. These changes in patients’ character-
istics, inclusion and exclusion criteria, and trial size do not
necessarily alter response rates consistently in one direction
or another, but they do make each trial unique.

Patients in recent studies have been required to have
measurable disease. Prior studies allowed the entry not only
of patients with measurable disease but also of those with
evaluable disease, hepatomegaly, ascites, jaundice, and
bowel obstruction [4]. These latter complications of a pa-
tient’s cancer were deemed markers of disease that could be
followed for progression or response. These latter mani-
festations of disease would not currently be considered
measurable.

Chemotherapy intensity and the correlation with re-
sponse has previously received much attention and been a
subject of excellent and rigorous review [13, 14]. The most
recent study of doxorubicin and decarbazine, which had the
lowest response rate of three successive trials, employed
the same dose of doxorubicin as the other two trials, but the
dose of decarbazine delivered was altered from 250 mg/m?
per day given for 5 days to 750 mg/m? given for 1 day only
[10]. In this last trial, it is noteworthy that for the subgroup
of patients in whom 100% dose therapy was delivered on
schedule, the response rate approximated that of the orig-
inal regimen. However, when doses wee reduced or delayed
for reasons other than toxicity (i.e., physician’s or patient’s
request or miscalculation), the response rate dropped sig-
nificantly. Thus, any interpretation of data from multiple
similar trials requires attention to the consistency of dose,
schedule, and compliance.

Evaluability criteria have evolved such that fewer pa-
tients are excluded from evaluation. For instance, of the
120 patients deemed eligible in the original doxorubicin
and decarbazine trial, 19 were deemed inevaluable because
of the inability of the patients to complete the first cycle of
therapy [8]. Eight patients developed treatment-related
toxicity and nine others died during the first cycle. The
second sarcoma study stipulated that all patients receiving 5
days of therapy were evaluable [9]. Currently, a study de-
nominator that includes all patients treated is considered
standard. This more encompassing denominator includes
patients who fail early, patients with chemotoxicity, and
patients who refuse or are incapable of receiving further
therapy. A response frequency that is based on all patients
treated would necessarily be lower than one obtained using
more exclusive evaluability criteria, which excludes pa-

tients with early progression and those for whom the
treatment is too toxic.

The criteria by which a response is judged have become
codified, more rigorous, and more technology-based over
the years. In a study of mitomycin in 1968, a response
required a reduction of >50% in one or more lesions for
two successive measurements [5]. In the study of 1972, for
instance, a clinical response included patients in whom
there was a “50% decrease in the mass of the measurable
lesion . . . opening of a gastrointestinal obstruction and
disappearance of jaundice or pleural effusion” [4]. For a
partial response, the World Health Organization (WHO)
criteria [15] now require a 50% decrease in the sum of the
products of the perpendicular diameters of multiple lesions
as well as no appearance of new lesions or progression of
any existing lesion. The requirements also stipulate that the
response must be documented to last for at least 4 weeks. A
complete response requires the disappearance of all known
disease as determined by two observations undertaken not
less than 4 weeks apart. In addition, any abnormal tumor
markers must have reverted to normal.

The inaccuracies of repeated reliable physical-
examination assessment, necessary for evaluating response,
have been noted [16—18]. Studies demonstrate that when
measuring simulated or actual masses, physicians may
“round off” measurements and underestimate the sizes of
masses and nodules. Furthermore, measurements may not
be reproducible for a physician measuring the same mass
twice or among several physicians measuring the same
mass sequentially {16, 17]. It is estimated from these as-
sessments of physicians skills that a false-positive desig-
nation of response based on physical examination might
occur as often as 10% of the time [16]. In older studies,
response determination was often made on the basis of
assessment of skin nodules, lymph nodes, clinically pal-
pable tumor masses, liver size, and findings on chest X-ray.
In the original 5-FU infusion study [1], for instance, the
disease to be assessed consisted of rectal masses, hepato-
megaly, intraabdominal tumor masses, skin nodules, lym-
phadenopathy, pleural effusions, and ascites. Liver scan and
chest X-ray were also used.

How much different, then, is the current common
practice, in which tumors are measured on computed to-
mography (CT) scan and WHO criteria are used for de-
fining response. In the recent mitomycin study, CT-scan
assessment of liver abnormalities was used for measure-
ment in 72% of the patients; chest X-ray, in 10%; and
physical examination in only 2% [7]. No doubt the response
rates have been altered by this technological approach to
disease assessment. Even so, care must be taken as radio-
graphic measurements may also be subject to errors in-
troduced by differing techniques in sequential radiographic
study, incloding quality of enhancement, imprecise
matching of lesions for measurements on serial scans, and
imprecise and inconsistent measurements of lesion size.

Tumor markers such as alpha fetoprotein, beta human
chorionic gonadotropin (B-HCG), CA-125, and carci-
noembryonic antigen (CEA) have become routine markers
for germ-cell tumors, ovarian cancer, and gastrointestinal
malignancies during the last decade. These markers, if
abnormal when the patient’s disease is first assessed, must



normalize for documentation of a compiete response. These
markers provide a very rigorous and sensitive test for as-
saying response. Similarly, in some studies, documentation
of response requires repeat pathologic assessment. For in-
stance, second-look laparotomies have been utilized to
document response 1n ovarian cancer.

In this discussion of response-rate frequency, two ca-
veats must be recognized. In this change to technol-
ogy-based assessment of tumor response, conventional
clinical parameters have been relegated to a second-class
status. However, seasoned clinicians surely recognize that
patients can receive modest benefit from drugs that cause
some decrease in, e.g., hepatomegaly, ascites, and adeno-
pathy, even if the extent of such changes is less than what
would be considered necessary to document a partial re-
sponse. Although it is appropriate to pursue more effective
chemotherapy wherever possible, the role of chemotherapy
for palliation of symptoms should not be dismissed or
forgotten.

If these now rigorously documented responses, both
complete (CR) and partial (PR), are to be meaningful or
valid, they should translate into a more prolonged response
duration. CRs as currently defined are especially difficult to
generate, and the survival might be expected to be parti-
cularly prolonged. (It is clear that all changes in duration of
response that evolve over time are significantly affected by
changes that have nothing to do with documentation of the

tumor burden but relate instead to factors such as host

characteristics and advances in supportive care, among
others.) For infusional and bolus 5-FU treatment, the
original response duration was 5—6 months [1]. The med-
ian duration of response in Kemeny et al.’s 1990 infusion
study [2] was 10.4 months. Similar assessment of the three
sequential sarcoma studies is difficult. In the first study the
remission duration was 4+ months (5+ months for CR); in
the second, 31 weeks; and in the third, in which patients
were divided into groups according to response category
(CR versus PR and including surgical resection), 6.6
months for patients with PRs and 19.6 months for those
with CRs. The series of sequential cisplatin, bleomycin,
and vinblastine trials for treatment of testicular cancer show
a comparable frequency of complete remission over the
period ranging from 1974 to 1981 but a larger percentage of
patients remaining in prolonged remission with successive
trials [19].

Are we then obligated to ignore older data and fasti-
diously repeat all such studies? This approach would be
patient resource-consuming and likely to demonstrate only
a modest reduction in the previously noted activity. How-
ever, when older data are used as a foundation for some
new investigational effort, one need be mindful of the
origin of the data and the potential limits of the drags being
used. We should also humbly note that as changes continue
to occur in our approach to the practice of oncology, we
should anticipate that the future changes in study design
and patient assessment may render the current trial data
equally outmoded.
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