
Volume 2 – Number 4 • April 2001 O N C O L O G Y  S P E C T R U M S255

Critical Analysis of 
Recent Phase III Studies 
for the Treatment of
Colorectal Cancer
Implications for Future Clinical Trial Design

DISCUSSANTS: John S. Macdonald, MD, Richard Goldberg MD, 
L e o n a rd B. Saltz, MD, Daniel G. Haller, MD, 
and Richard Simon, DSc

A B S T R A C T
How can we design clinical trials for colorectal cancer, as well as measurements with which to evaluate them, that

will truly reflect the actual benefit of the treatment? Further, how do we determine the true benefit of a particular treat-
ment to a patient? As the development of more effective treatments for colorectal cancer progresses, numerous issues arise
that we must address in order to be able to reach conclusive results. Quality-of-life questionnaires are highly 
subjective, and, in some cases, complicated enough to negatively effect the quality of life of the patient completing 
them. The chosen endpoint of a clinical trial can also have a crucial influence on whether a particular treatment 
combination proves to be effective. Overall survival may not be the measurement that most accurately reflects how well
a particular treatment works. 

Numerous strategies for treating colorectal cancer are currently being investigated, including various combinations of
currently approved drugs, the method of administration (oral vs intravenous), and the overall aim of the treatment
(curative, adjuvant, neoadjuvant, or palliative). Colorectal cancer clinical trial investigators are faced with crucial
questions for the design and execution of future studies.
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The Scope of Colorectal Ca n c e r
The most recent American Cancer Society figures demonstrate

that approximately 215,000 gastrointestinal (GI) cancers we re
diagnosed in 2000 and approximately 120,000 deaths occurre d .
C o l o rectal cancer occurs in about 135,000 Americans each ye a r.
One in 20 Americans will develop colorectal cancer sometime
during their lives. The bulk of colorectal cancer that occurs aro u n d
the world is probably related to diet and lifestyle. Their are here d-
i t a ry syndromes such as familial polyposis, and the familial non-
polyposis colon cancer syndromes but these re p resent well less
than 10% of all colorectal cancer.

Ge n e t i c s
Dominant oncogenes are important in colon cancer. The K-ra s

oncogene is mutated in about 50% of colorectal cancers, and a
number of tumor suppressor genes have to be mutated or deleted
for molecular carcinogenesis to occur. The deleted in colon cancer
(DCC) gene is gaining particular interest due to a number of
recent studies demonstrating a strong correlation between mutat-
ed or deleted DCC genes and a poor patient prognosis, part i c u-
larly in node negative colorectal cancer. We will soon be able to use
these abnormalities in identifying patients with poor prognosis. 

L i k ewise, we now have at least six identified DNA mismatched
repair genes that are associated with the here d i t a ry non-polyposis
colon cancer or Lynch syndromes. 

Im p o rtant First-Line St u d y
Dr. Sa l t z’s study, published last September in the New En g l a n d

Jo u rnal of Me d i c i n e, investigates the addition of CPT- 1 1
(Camptosar) to the standard 5-fluoro u r a c i l / l e u c ovorin 
( 5 - F U / LV) therapies of advanced colorectal cancer. In this study,
Dr. Saltz found that the addition of CPT-11 to the standard 
5 - F U / LV treatment improved pro g re s s i o n - f ree surv i val from a
mean of 4.3 months to 7.0 months (P=.004). Overall surv i val also
i n c reased from 12.6 to 14.8 months (P=.04). The positive re s u l t s
of this first-line study are helping change the way we manage
patients with colorectal cancer today. 

Patients failing 5-FU/LV alone as first-line therapy should be
able to undergo CPT-11 treatment since it is commercially ava i l-
able in the US, and Eu ropean studies show that CPT-11 as a sin-
gle agent is superior to best support i ve care and to 5-FU alone.

T h e re has also been considerable excitement about ox a l i p l a t i n ,
a platinum analog developed and widely used in Eu rope. T h e re is
a clinical trial re p o rted in the September 2000, issue of Jo u rnal of
Clinical On c o l o gy by de Gramont and colleagues that has gained
much attention. This was a randomized study of 5-FU/
l e u c ovorin vs 5-FU/leucovo r i n / oxaliplatin. Although re s u l t s
s h owed that overall surv i val was not significantly different, there
was significant improvement in pro g re s s i o n - f ree surv i va l .
Response rate also was significantly different in favor of 
5 - F U / LV / oxaliplatin. This study was done in Eu rope, where 
oxaliplatin is widely available, so patients could go to ox a l i p l a t i n
s a l vage arms if they failed on the first arm. 

These studies have given rise to exciting new re s e a rch that will
f u rther forw a rd treatment possibilities. T h e re is a randomize d
clinical trial in the cooperative group mechanism, randomly allo-
cating patients between the 5-FU/LV / oxaliplatin regimen, the
Saltz regimen, and oxaliplatin plus CPT-11 alone. This study
c o m p a res front-line advanced disease therapies with a new re g i-
men of CPT-11 plus 5-FU/oxaliplatin. 

Additional St r a t e g i e s
To point out other kinds of strategies for the treatment of

a d vanced disease, I will briefly discuss the oral fluorinated 
pyrimidines. 

The oral fluorinated pyrimidines, such as uracil plus tegafur
( U F T) and capecitabine, have a number of advantages. UFT
inhibits dipyridamine dehyd rogenase (DPD), while capecitabine
is a 5-FU pro d rug. While the two subclasses of these oral pyrim-
idines work through different mechanisms, they offer similar
a d vantages, and both yield the same result—continuous exposure
to 5-FU levels. The oral route of administration and their phar-
macokinetics allow these drugs to essentially behave like a low -
dose continuous intravenous infusion 5-FU. Many patients who
fail bolus 5-FU respond to low-dose continuous infusion 5-FU.
Ad d i t i o n a l l y, low-dose continuous infusion 5-FU has been show n
to be the most effective radiation sensitizer in GI cancers. 

Studies done comparing oral regimens of UFT/LV and
capecitabine with the standard Ma yo Clinic regimen of intra-
venous 5-FU/LV have shown that the oral drugs appear to be
e q u i valent in terms of surv i val. Now, with oxaliplatin and CPT- 1 1
as new intravenous agents, ve ry interesting combinations with the
oral regimens could be made for future re s e a rch. 

In conclusion, I would like to make an analogy between infec-
tious disease in the early part of the last century and oncology as
it stands now. Be t ween 1900 and 1930, the agents with which we
t reated infections we re nonspecific cytotoxic agents. Cy a n i d e s ,
arsenicals, and heavy metals killed bacteria, but they also damaged
normal tissue. The agents we treat cancer with now are re l a t i ve l y
nonspecific cytotoxic agents. They kill normal tissue and they kill
cancer cells, hopefully a little bit better. 

Penicillin really defined the course of infectious disease treat-
ment. The important factor about penicillin was specificity of
the target. Penicillin, of course, targets the cell wall of bacteria
which does not exist in eukaryotic cells—therefore by definition
it’s specific. 

In oncology, there are now a whole series of approaches to tar-
gets based upon the differences between neoplastic and non-
neoplastic cells. Like infectious disease, we are focused on target-
ing; but unlike a cell wall that is either there or not, we are faced
with extremely subtle differences. We are still ve ry early in the
p rocess. Clearly there are many targeting options to explore, such
as tumor suppressor gene products; replacing tumor suppre s s o r
genes; interfering with cell surface receptors, anti-ra s d rugs, anti-
angiogenesis, gene therapy, etc. All of these may be ways of more
specifically treating cancer. 
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Assessing the Quality of Life
The assessment of quality of life (QOL) re q u i res pooling of

individual judgments made by physicians, patients, and patient
companions. While the symbol of justice, the woman holding a
scale, implies that there is a mass that will objectively determine
which pan is up and which pan is down, the equation that defines
clinical benefit for patients enrolled in cancer clinical trials is more
s u b j e c t i ve. Despite the efforts of a number of investigators, there
is no single accepted scale to objectively quantify QOL. This dis-
cussion will illustrate challenges inherent in these assessments by
discussing some tools for measuring QOL.

What is clinical benefit in colorectal cancer? One practical def-
inition is that there is enough evidence that the tumor and symp-
toms are stable, or for the patient and/or physician to decide to
continue a particular line of therapy. One means to assess this is to
quantify or qualify symptom control or improvement. Howe ve r,
patients with advanced colorectal cancer are often asymptomatic,
and one cannot quantify symptoms that do not exist.

Chemotherapy toxicity can cause symptoms that adve r s e l y
affect QOL. In treatment of advanced testicular cancer, a disease
mostly affecting younger men, the goal of chemotherapy is cure .
Patients and physicians are willing to endure seve re tox i c i t i e s
k n owing that those symptoms re s o l ve and successful tre a t m e n t
will permit most patients to live for another 50 years. Wi t h
a d vanced colon cancer, the stakes are different. The horizon is
closer as cure is seldom possible. If chemotherapy is likely to be
used for much of the remainder of a person’s life, its toxicity can
be a significant problem. In this circumstance individuals will
make different choices. Some may be more scared of the pro g re s-
sion of their disease and choose to tolerate substantial side effects.
Others may forego further treatment despite tumor shrinkage
because of side effects. 

Measuring Quality of Life
Many have tried to quantify QOL. The fact that there are many

d i f f e rent scales in use, indicates that no one tool makes ideal 
q u a n t i t a t i ve judgments about a qualitative area. I will next discuss
s e veral of the numerous quality-of-life assessment tools to 
illustrate their strengths and limitations.

The Eu ropean Organization for Re s e a rch and Treatment of
Cancer (EORTC) Quality of Life Qu e s t i o n n a i re (QLQ) C30 was
specifically designed for use in colon cancer trials. It contains 30
questions such as, “do you have trouble taking a long walk?” or,
“during the last week, have you had diarrhea?” Patients choose one
of four answers: none; a little bit; quite a bit; ve ry much. Asking
patients to focus on the previous week may actually obscure tox i-
city results. If a patient underwent treatment 3 weeks ago, and the
t oxicity occurred on day 10 through 14, the patient may not have
diarrhea within a week of completing this questionnaire, eve n
though this side effect could have hospitalized them on day 10 or
12. Question number 30 asks, “How would you rate your quality
of life during the past week?” with seven numeric choices ranging
f rom ve ry poor to excellent. Even an individual without cancer
would have va rying answers from week to week. 

R i c h a rd Ge l b e r, MD, developed a concept called Time Wi t h o u t
Symptoms or Toxicity (TWi S T). The TWiST scale subtracts the
good days you gain from chemotherapy response from the bad
days during which toxicity impairs a patient. The actual equation
is overall surv i val, minus tox i c i t y, minus time after relapse. T h e
equation was later modified with utility coefficients to account for
the fact that maybe 4 hours of the 24-hour day we re good hours
and 20 hours we re bad hours. While we can certainly appre c i a t e
the thought behind this concept, the mechanics become some-
what cumbersome and difficult to handle.

The Functional Living Index for Patients with Cancer (FLIC)
re q u i res a patient to fill out many different questions, with
a n s wers ranked from one to seven. The multitude of data points
that result make interpretation difficult. A physician can gain an

i m p ression from the results and say, “this patient is doing okay
with this treatment, we are going to keep going.” Or, a physician
can say, “these toxicities are really bothersome, we should stop. ”
Again, the final decision is fairly subjective and difficult to quan-
t i f y. In a situation where two patients have the same score, one
patient may choose to persist with therapy while another would
choose to stop. 

In response to the complexities of these assessment tools, the
Uniscale was designed. This is an open horizontal bar where the
patient marks an X along a continuum from terrible to optimal
quality of life during a time interval. The placement of these X’s
a re then compared across time. This tool attempts to summate
global quality of life into one measure m e n t .

How have these various methods been integrated into clinical
trials in the context of treatment? The favo red tool in adva n c e d
c o l o rectal cancer seems to be the version two of the EORTC QLQ
C30. Frequently it is unclear from the re p o rts published on trials
h ow many patients we re really assessable using this tool and how
many questionnaires we re actually returned. For example, in a trial
re p o rted by David Cunningham, patients we re randomized to
C P T-11 chemotherapy vs best support i ve care. At the time
patients we re enrolled in the trial, 80% of questionnaires we re
returned. By the time patients went off study, the return rate
d ropped to 50%. This makes data interpretation ve ry difficult as
the missing results are often from the patients who are the sickest.
T h e re f o re it can not be assumed that missing data points are 
missing at random.

In a phase II study that we conducted using 5-FU plus 5-
ethinyluracil (5-EU) in advanced colorectal cancer, the two meth-
ods of assessment we re the EORTC QLQ 30 and the Un i s c a l e .
The results of the Uniscale re vealed that patients who re s p o n d e d
to the treatment enjoyed improved QOL. Patients who did not
h a ve a response re g i s t e red a decline in their QOL as their tumors
p ro g ressed. On balance, the improvements in the re s p o n d i n g
patients over shadowed treatment tox i c i t y. The questions from the
E O RTC trial designed to assess global quality of life showed exact-
ly the same thing. The global scale and Uniscale correlated ve ry
well with each other, indicating that perhaps the need for only one
global assessment. Howe ver to evaluate specific areas of quality of
life such as physical or emotional functioning, the more detailed
E O RTC tool is needed.

Due to the difficulties in reliably assessing QOL, Dr. Jo s e p h
L i p s c o m b, the outcomes re s e a rch branch chief at the Na t i o n a l
Cancer Institute, has formed a group called the Cancer Ou t c o m e
Me a s u res Wo rking Group (COMWOG). This group brings
together key thought leaders throughout the United States to
help determine better ways of assessing clinical benefit in cancer
therapy clinical trials. Such efforts will help physicians, patients,
their loved ones and those individuals who help regulate new
d rug approvals to evaluate the subjective side of determining 
clinical benefit. 
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Role of Chemotherapy
Chemotherapy can be administered on one of four differe n t

strategies: curative, adjuvant, neoadjuvant, or palliative. The ideal
scenario is treatment with curative intent, in which chemothera-
py is given with the realistic hope of complete eradication of the
c a n c e r. Un f o rt u n a t e l y, curative intent in most solid tumor 
malignancies is not yet a realistic goal, since our drugs are not ye t
e f f e c t i ve enough. 

The next best strategy is an adjuvant (postoperative) or neoad-
j u vant (pre o p e r a t i ve) approach. Ad j u vant therapies use re g i m e n s
g i ven in conjunction with definitive surgery to improve the cure
rate. For example, we know that surgery alone can cure approx i-
mately half the patients with stage III colon cancer; and studies
h a ve shown that chemotherapy using 5-FU/LV can improve that
to the degree that about two thirds of patients are cured. 

Most of the time, howe ve r, chemotherapy for colorectal cancer
is given with palliative intent; the target is not a cure, but the hope
that chemotherapy will in some way make things better. The tar-
geted endpoints of this treatment can be improving surv i va l ,
i m p roved quality of life, and relief of pain and/or psyc h o l o g i c a l
s t ress. These are all worthy goals, and the value of a palliative tre a t-
ment should be judged by the ability that it has to produce all of
these desired endpoints.

A re Response Rates Im p o rt a n t ?
A partial response has become widely accepted as a clinical end-

point and is usually defined in standard criteria as a 50% re d u c-
tion durable for over 1 month. 

We then have the even softer issues of minor response and sta-
ble disease. Are these outcomes important? For example, if a
p a t i e n t’s tumor shrinks by 40% and remains stable for 2 years, the
patient will probably feel that he or she has re c e i ved some clinical
benefit from that drug. Yet, by definition, it will not qualify as a
p a rtial response. 

Stable disease has recently become an important potential tar-
get for many of the biological agents under clinical inve s t i g a t i o n .
In a patient with re l a t i vely asymptomatic disease, a nontoxic dru g
that will stabilize the disease at its current state would probably be
of substantial clinical benefit to the patient. Whether that will
translate into surv i val or not, we do not know. 

In the United States, the re g u l a t o ry agencies have stated that for
oncology registration, Phase III trials have to show a statistically
significant surv i val advantage for the new treatment. We must also
see this advantage in more than one trial. Statistical significance
has a clear definition, but the issue of clinical significance re m a i n s
m o re subjective. If we see a ve ry small surv i val advantage, is the
t reatment worthwhile to pursue? Is a modest surv i val adva n t a g e
m o re desirable to a patient whose only other option is not having
that surv i val advantage? Po s s i b l y. Is it worth it if the toxicity is hor-
rendous? Probably not. How do we define that balance? It is
e x t remely difficult to place an absolute definition on which tre a t-
ments are worth pursuing and which are not.

Is it possible that response rates could serve as a meaningful sur-
rogate for surv i val? A recent meta-analysis of several meta-analyses
has tried to address this question, looking at 5-FU alone vs mod-
ulated 5-FU regimens. The meta-analysis that looked at 5-FU vs
5 - F U / LV showed an improved response, but not an improved sur-
v i val for 5-FU/LV. Another meta-analysis investigating 5-FU by
bolus vs 5-FU by continuous infusion did show ve ry minor, 
statistically significant surv i val advantages, but these we re not 
clinically re l e vant on the basis of their ve ry short duration. 

Buyse et al performed a meta-analysis of all of the trials in these
two prior meta-analyses that had 5-FU bolus as a control arm vs
some modulation, either by the chronic infusion or by biomodu-

lation, and came up with a pool of 3,791 patients over 25 ran-
d o m i zed studies. In this population, they found a statistically sig-
nificant surv i val advantage for the patients with response, and no
d i f f e rence in surv i val between responders from the two gro u p s .
This indicates that the surv i val benefits could be explained by
higher tumor response rates, not only by the responders doing bet-
ter than non-responders. 

Thus, if we want to use response rates as a surrogate for surv i va l ,
these data show that in fact improved response rates do indicate a
tendency tow a rds improved surv i val. The differences are ve ry sub-
tle and we need an enormous study to tease out this ve ry modest
result. This brings us back to the question, “is this surv i val benefit
clinically re l e vant?” 

Perhaps, howe ve r, the notion that response rates are a “s u r ro g a t e”
for surv i val is missing the point. De c reased tumor burden results in
d e c reased tumor-related pain for a large number of patients. Also,
evidence of tumor-re g ression clearly has a profound positive 
p s ychological impact on patients. Howe ver it is ve ry difficult to
design studies to accurately determine the value of this factor. 

Pro g re s s i o n - f ree surv i val presents a similar conundrum. T h i s
does not always correlate with overall surv i val, so as a surrogate for
s u rv i val, it may not be a ve ry good endpoint. It is, howe ve r, a 
useful endpoint in itself. We see delay in clinical deterioration 
with improved pro g re s s i o n - f ree surv i val, and pre s u m a b l y, delay in
t u m o r - related pain. We cannot dismiss pro g re s s i o n - f ree surv i val as
meaningless because we do not see the surv i val endpoint. 

C o n c l u s i o n
Cu re is, and must continue to be, the ultimate goal of

c h e m o t h e r a p y. It is the target we must always keep in our sights,
but in unresectable colorectal cancer, it is simply not something
we are able to achieve right now. Me a n i n gful prolongation of sur-
v i val is the next most desirable outcome. The definition of mean-
i n gful is complicated, howe ve r. A given outcome may or may not
be statistically significant, but different measurements are re q u i re d
to determine whether the outcome is clinically meaningf u l .
Pro g re s s i o n - f ree surv i val and response should be seen as import a n t
and useful endpoints in their own right. Until we can eradicate the
disease, treatments for colorectal cancer should be evaluated in
terms of all of the possible improvements, physical and psyc h o-
logical, that might be offered to the patient. 
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Combination vs Sequential Therapy
Since 5-FU first came into use 30 years ago, single agent

chemotherapy for the treatment of metastatic colon cancer was
our only treatment options. With the recent advent of new
drugs for treatment of metastatic colon cancer, we now face the
issue of combination vs sequential therapy.

Focusing on this issue will help us answer two very important
questions: What stance should we take when treating our
patients, and what are the appropriate studies that will help us
make this decision?

Sometimes, we must base our decisions on re l a t i vely small sets
of data. The Saltz trial comparing the standard 5-FU/leucovo r i n
( LV) therapy with CPT-11 therapies studied approximately 600
patients, yet we apply those results to over 70,000 patients a ye a r
with metastatic colon cancer. With our knowledge of these trials,
h ow do we generalize and integrate approved drugs into our prac-
tices so that our patients re c e i ve the maximum benefit? To answe r
this question, we must first determine our goal. Is it primarily one
of overall surv i val, or is it a patient-oriented endpoint for quality-
of-life measures? T h e re will probably never be one answe r, or one
combination or sequence that is best for all patients. 

In the Annals of Oncology, an interesting interchange is taking
place over combination chemotherapy. When Dr. Saltz’s and
Douillard’s trials of 5-FU, LV and CPT-11 were combined to
show the totality of benefit from the combination approach,
first-line approaches changed. The prior standard had been the
Mayo Clinic 5-FU/LV approach. Now, at least for clinical trials,
we have to substitute combination chemotherapy to judge new
agents or new combinations.

The data have not yet shown that the combinations offer a sig-
nificant advantage for all patients over 5-FU/LV followed by
CPT-11, leaving many reluctant to advocate this new standard
of combination therapy.

Endpoints
O verall surv i val is usually the endpoint of most clinical 

trials. Howe ve r, it is not always the only endpoint for patients,
who integrate overall surv i val with quality of life, toxicity of
t h e r a p y, etc. 

To date, the only two drugs approved for quality-of-life end-
points are gemcitabine for pancreatic cancer and mitoxantrone
for prostate cancer. With both drugs, the goal was to make a sick
person feel better. Patients eligible for colorectal clinical trials,
however, have good performance status and do not necessarily
feel sick. This leaves us to define an endpoint that most of our
patients can perceive. For most patients, if they can maintain
their current quality of life and do that for a longer rather than
a shorter period of time, they will be happy. To address this con-
cept, researchers are now incorporating the concept of time to
symptom worsening.

The Data
There are four sets of data in the literature on combination

chemotherapy: two trials with CPT-11, and two trials with
oxaliplatin. Regardless of the variability of results, we are still
seeing an increase in response rates with combination therapy
from the previous 20–25% to about 30–50%. Progression-free
survivals have increased slightly from an average of 4–6 months,
to 7–9 months; and overall survival increased to 15–19 months.
The increment is not enormous, leaving us to struggle with the
clinical relevance of this new paradigm.

Currently, data being collected across the country reports that
about 50% of people are getting first-line combination therapy
and about 50% are getting single-agent 5-FU/LV and probably
then sequential drugs. After speaking with many peers, I found
several major thoughts impeding the switch to combination
chemotherapy. First, the survival benefit was relatively small,
about 2–3 months. Second, the generalizability was question-
able due to the relatively small patient population. Third, there
was a fear of toxicity. Finally, many practitioners were concerned
that if they used all their treatment up front, there would be no
options remaining for second-line therapy.

Clinical Trials
Dr. Go l d b e r g’s No rth Central Cancer Treatment Gro u p

(NCCTG) trial uses the Saltz regimen of 5-FU/LV/CPT-11 as
the gold standard to compare 5-FU/LV plus oxaliplatin (by
de Gramont’s methodology) with oxaliplatin and CPT-11. This
trial focuses on the primary endpoint of overall survival. One
difficulty with this study is that most of the patients in the
trial will re c e i ve second-and third-line therapies, there f o re
making a marked difference in terms of overall survival among
the arms unlikely.

Another pivotal question is how long we should treat people
with metastatic colon cancer. When we gave 5-FU alone, once
we had a patient on a tolerable dose schedule, they tolerated it
without cumulative or late toxicities. This is not likely the case
for CPT-11/oxaliplatin. 

The only trial that directly asks how long we should treat 
people with metastatic colon cancer is the Medical Research
Council (MRC) CR-O6 trial. All patients undergo 12 we e k s
of treatment with 5-FU. If they respond or remain stable, they
undergo a second randomization to 12 more weeks of therapy
or discontinuation. 

This study probably will not give us a definitive answer, but 
it may suggest whether fixed courses of therapy provide any
advantages over continuous therapy. It should also reveal how
fast patients progress off active therapy once they have either
responded or stabilized. 

The most important, interesting and scientifically valid trials
still await us. These are the trials that look at optimal
chemotherapy, not only based on the three available drugs, but
on knowledge of the sensitivity of an individual patient’s tumor
to the drugs. Probably one of our great lapses in clinical trials
research right now is that we have not taken important infor-
mation that we already have available about thymidylate syn-
thase and DPD and the predictiveness of those enzymes for drug
resistance to fluoropyrimidine therapy and incorporated them
prospectively into randomized trials, as we incorporated ER and
PR into our breast cancer trials some 20 years ago. I certainly
encourage everybody to work through whatever mechanisms
they have in order to make that happen, because then science
and practice become one. 
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Determining Endpoints in Clinical Trials 
In clinical trials, it is important to recognize the distinction

between appropriate endpoints for Phase II trials and Phase III
trials. In the former trials, we try to determine whether a drug is
active, and whether a regimen is highly active or needs schedule
or dose adjustment. Activity, as measured by tumor shrinkage, is
viewed as a necessary but not sufficient condition for effective-
ness of the treatment. 

Phase III trials attempt to determine which drug or regimen
actually benefits patients, and whether the degree of benefit is
commensurate with the side effects of the therapy.
Consequently, for Phase III trials, the endpoints should be a
direct measure of patient benefit, such as survival or sympto-
matic relief. Tumor shrinkage or even time to tumor progression
are not in themselves direct measures of benefit. It is generally
difficult to establish the validity of such measures as surrogates
of survival. As we have seen in many trials of colorectal cancer
treatments, large differences in response rate translate into only
very small differences in survival. This makes it very difficult to
infer anything about an effect on surv i val based on an effect
on response rates. Furthermore, the fallacy of comparing the
s u rv i val of responders to nonresponders in single-arm trials
cannot be ove rcome, even with modifications such as the
l a n dmark method.

In addition to being a direct measure of patient benefit, the
endpoint also needs to be objective. This is obviously the case for
survival, but it may be a more challenging and important issue
for other endpoints in Phase III trials. 

The trials should also contain the appropriate control group
to make the endpoint interpretable. Survival in a single-arm trial
is not really interpretable, and symptomatic relief is also difficult
to interpret without a control group.

The final point I would like to make about endpoint selection
for Phase III trials is that a primary endpoint should be specified
in the protocol. The design objective of a Phase III clinical trial
must focus on a specified primary endpoint for a group of
patients specified by eligibility criteria. Exploring endpoints and
patient subsets must be completed in earlier phases, not in Phase
III trials.

Treatment Effectiveness and Study Design
Approved treatments for first-line advanced colorectal cancer

are not very effective in a broad perspective. This has important
implications for the study design. It means that we have a lot of
room for improvement, making superiority trials quite feasible.
It also means that not all approved drugs necessarily need to be
included in the control group of a superiority trial. To some
patients, the limited potential benefit of such a therapy will not
be worth the toxicity.

The other important implication of the limited effectiveness
of available first-line regimens is that therapeutic equivalence tri-
als are very problematic and often not feasible. The clinical tri-
als comparing the Mayo Clinic’s 5-FU/leucovorin (LV) regimen
to the oral fluorinated pyrimadine regimen of UFT/LV are
examples of therapeutic equivalence trials. The 5-FU/leucovorin
arm is the active control arm. Since the active control is consid-
ered effective, we attempt to demonstrate the effectiveness of the
test regimen, UFT/LV, by demonstrating that the outcome is
equivalent or not inferior to the active control. 

Unfortunately, it is impossible to really prove equivalence or
noninferiority of two regimens. We can only place a bound on
the degree of inferiority that is consistent with the data—for
example, to give a confidence limit for the possible reduction in

true effectiveness that is consistent with the data from the 
equivalence trial. 

Equivalence trials are not interpretable on their own, and this
is a serious defect. In order to conclude that the test regimen is
effective from an equivalence trial, we need to show that the test
regimen’s maximum degree of inferiority is small relative to the
degree of benefit of the active control. 

The benefit of the active control is relative to either no treat-
ment or to some previous less effective standard, such as 5-FU
alone. Hence, interpreting an equivalence trial is inherently
dependent on external data about the effectiveness of the active
control. That data may not exist, or it may not exist in a reliable
form. For example, the degree of effectiveness of the active con-
trol may vary between trials, or it may have been shown to have
no effect in some comparisons.

Demonstrating equivalence to a regimen of questionable
effectiveness does not establish the effectiveness of that regimen.
Interpretation of an equivalence trial depends on an explicit
quantitative review of randomized clinical trials that establish
the effectiveness of the active control. This review should be 
represented by a random effects meta-analysis—random effects
because one needs to estimate inter-study variation and 
effectiveness of the active control. We must also incorporate the
confidence interval around the estimate of effectiveness of the
active control when interpreting an equivalence trial as well.

Interpretation
Some equivalence trials rely on previous superiority trials on

which to base their comparisons. Superiority trials for active
controls, however, are generally designed to reject the null
hypothesis, rather than precisely estimate the size of the treat-
ment effect. When the effectiveness of the active control is not
precisely established by previous randomized superiority trials, a
larger sample size of the equivalence trial is required for adequate
analysis. However, they often require sample sizes that are
prohibitively large. Hence, the superiority trials often do not
provide an adequate basis on which to build equivalence trials.
This is particularly true for diseases such as advanced colorectal
cancer, where the benefits of treatment are limited.

It is also important to have two Phase III licensing trials. The
following calculation suggests why. Suppose we perform a large
number of clinical trials of various treatments for various kinds
of cancer. We declare a trial significant if the resulting P-value is
less than .05. Now, suppose that each clinical trial has a 90%
power for detecting the targeted treatment effect and that only
10% of the treatments are really improvements over the control
group by the amount assumed in the power calculation. With
these assumptions, mathematically, one third of all statistically
significant clinical trials are in fact false positives. In order to
avoid adoption of numerous ineffective and toxic treatments
into clinical practice, confirmatory Phase III trials are essential.
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Question & Answer Forum
Q: Is there a correlation between response rates and toxicity,
and if so, what percentage of the patients actually drop out of
one of these trials due to the side effects of toxicity?

Richard Goldberg: I think there is a correlation between
response rate and toxicity. This can be illustrated in some of the
analyses related to Dr. Saltz’s trial that have been studied but not
yet published. Patients with a performance score of 0 or 1 
actually seem to do a little better with that regimen than
patients with a performance score of 2. The intuitive thought
that individuals sick with cancer who are potentially having 
toxicity suffer a greater amount from that is certainly true. 

To answer the second part of the question, patients do drop
out of clinical trials due to the side effects of toxicity, but it is a
surprisingly small percentage. The type of people that partici-
pate in clinical trials are often people that not only want to help
themselves but help society, and they work very hard to try and
reach the clinical endpoints that will be useful. 

L e o n a rd Sa l t z: In almost eve ry clinical trial we look at, 
performance status is an important predictor of outcome. The
assumption made in almost every trial is that patients with poor
performance status are more likely to experience toxicity that is
going to interfere with their receiving adequate amounts of the
drug. This is no different from any trial we have seen. Within
the context of the trial that I reported, only about 15% of our
patients had a performance status of 2, so the majority of
patients were in the 0 to 1 category. As one might expect, those
patients seemed to tolerate treatment better.

Only 6–7% of patients dropped out from toxicity. This
remained consistent across all three arms of the study. So when
you consider that one arm was a fluorouracil control arm, that
indicates what we can expect in terms of patients finding the
toxicity intolerable. Now, whether or not that means that we
will have to adjust the chemotherapy is a different issue. With
almost every regimen we consider using in clinical medicine, we
start out with a rough estimate of where we are going to go. We
must then tailor to the individual. Very frequently we see unac-
ceptable levels of toxicity and then make adjustments. 
Once we make those adjustments, patients often find the treat-
ment acceptable. 

Q: Since many patients who might benefit from the data
obtained in a clinical trial do not meet the eligibility criteria
for that trial, how do practitioners generalize the data
obtained? Is there interest in treating a nonregulatory group of
real life symptomatic patients with single-agent vs combina-
tion therapy to really tease out whether we are benefiting these
patients or not? Do we take the hypothesis-generating 
question and make it into a real life clinic question or not?

LS: It is a complicated issue because a lot of the patients that do
not qualify for clinical trials may not be well enough for
chemotherapy in general. One of the important issues we must
deal with when we see a very debilitated patient is, at what point
do we say, “I am going to do more harm than good with treat-
ment,” regardless of whether it is a single agent or a combina-
tion. So that leaves us with that very fine line of individuals who
do not meet the qualifications for a clinical trial, but to whom
we feel comfortable recommending cytotoxic chemotherapy.

This narrow spectrum—of patients that are sick enough but
not too sick—again raises the quality question for borderline
patients. Do you want to minimize the chance of toxicity by
using your mildest or simplest therapy? And if you choose that,
are you also minimizing the chance of benefit? These are
difficult issues. 

RG: When you speak with European investigators with much
greater experience with oxaliplatin than we in the United States
have, there is this urban myth that oxaliplatin is actually a good
drug for symptomatic patients because the patients who respond
often respond dramatically and you can sometimes snatch those
people back. 

Henri Bismuth and colleagues in France re p o rted that 
after patients responded to chemotherapy, they we re able to
resect multiple hepatic colorectal metastases that we re previously 
determined unresectable. In response, we have performed a
No rth Central Cancer Treatment Group study on patients with
u n resectable liver-limited metastases by re v i ew of a hepatic 
surgeon. The study is still ongoing, but of 30 patients for whom
we had evaluable data, 10 we re taken to surgery and 9 we re
resected with curative intent. Such an approach certainly has the
potential to change the paradigm in colorectal cancer as we know
it in the United States. It also is going to raise additional pro b-
lems in interpreting data when patients who suddenly become
potentially long-term surv i vors elevate the tail of the curve in a
way that we formerly did not have to take into account. 
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Q: What attributes did you see in patients enrolled in the
North Central Cancer Treatment Group study? Was it location
or number of metastases that rendered them unresectable, and
then subsequently allowed it?

RG: I t was both. We tried to follow the Bismuth studies. 
Dr. Bismuth is a very aggressive hepatic surgeon. At times he
will take out the less involved disease in one side of the liver to
allow that side to hypertrophy and then go back in a second
time and take out the more involved side. We did not do that.
We chose patients who were not optimally resectable on the
basis of location, tumor size, and tumor number. We knew at
the beginning that that would be an arguable point, but you 
have to start somewhere. 

Richard Simon: To comment on Dr. Goldberg’s statement, we
would all love to see elevation of the tails of the curves. There
are statistical tests other than the log rank test that would be
more sensitive to that type of an effect, even if the median 
survival does not change. In terms of statistical testing, that
would not be a problem. 

Dr. Goldberg also made some very important points about
quality-of-life measures. It seems that there is a disconnect
between the people who develop and perform quality-of-life
studies and the people who utilize more traditional endpoints of
clinical trial methodology.

Two key criteria for good clinical trials are: (1) having mini-
mal missing data to reduce the amount of bias; and (2) keeping
the number of endpoints down to a manageable level at a Phase
III trial to avoid getting statistical significance of a small num-
ber of endpoints selected from a large number of endpoints.
That should all be worked out before you get to Phase III. With
quality of life, though, it seems like it never does. 

Additionally, as Dr. Goldberg mentioned, we must resolve
two key points before using quality-of-life endpoints in
advanced disease. First, the summary measures of quality-of-life
instruments must be worked out in previous studies and defined
in the protocol. If not, you will have uncertainty about the 
reliability of your conclusions in the final analysis.

The second issue is missing data, which essentially brings the
conclusion’s validity under question. We should focus more
attention on using shorter instruments less frequently to reduce
the amount of missing data. 

RG: Regarding quality of life issues, because it is so difficult to
measure, some of the instruments have gotten so involved that
actually filling them out can have a negative impact on one’s

quality of life. We really should target specific issues rather than
this overall concept of “Is your life good now?” 

Another issue to bear in mind is how transient quality of life
can be. Everybody has good and bad days. Everybody is happy
because their favorite team won or unhappy because they lost.
That can be a trivial issue but imagine the issues of quality of life
on being told “your CAT scan has shown a 60% tumor regres-
sion,” or “well, the tumor is getting a little worse.” Often we
give patients that information in the general time period in
which they are getting the scan information. If they are waiting
for their scan, they are tense and will probably report a negative
quality of life. If they have been given the scan, they are either
happy or unhappy, and that will have a profound impact on
their mood and overall perception of their pain and treatment.
If you tell most patients that their scans are getting dramatical-
ly better, they will tell you that therapy is no big deal; whereas if
you tell them that their scans are getting worse, they will tell you
about how much both the side effects and the time inconven-
ience bothers them. 

Quality of life is an exceedingly difficult thing to quantify. In
order to attempt to quantify it in a reproducible manner, we
must examine the specifics of exactly when, who asks, how the
information is filled out, and in what context. Very slight dif-
ferences in how and when the information is collected can make
an enormous difference on the endpoints. 

Q: Can you expand on why the endpoints in the two CPT-11
trials were accepted although they were not predefined as 
primary endpoints? 

RS: It is important to define ahead of time what your primary
endpoint is. I believe they were accepted for interpretation
because of the basic importance of overall survival, even though
it was not identified a priori.
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1. Which of the following regimens showed increased over-
all survival rates over the standard 5-FU/leucovorin
regimen in patients undergoing chemotherapy 
treatment for colorectal cancer? Circle all that apply.

A. de Gramont’s 5-FU/leucovorin/oxaliplatin regimen
B. Saltz’s treatment regimen of 5-FU/leucovorin/CPT-11
C. The oral fluorinated pyrimadine regimen of UFT/

leucovorin
D. Penicillin plus heavy metals

2. With respect to equivalence trials, 

A. Superiority trials serve as an adequate base on which to
build equivalence trials.

B. Interpretation of an equivalence trial does not require
estimation of a confidence interval in the results.

C. Equivalence trials usually require small sample sizes and
are designed to be interpreted on their own.

D. Interpretation of an equivalence trial is inherently
dependent on external data of the active control.

3. The current gold standard for comparing new
chemotherapeutic approaches in clinical trials for 
colorectal cancer is:

A. The Mayo Clinic’s 5-FU/leucovorin regimen
B. Sequential therapy of 5-FU/leucovorin followed 

by CPT-11
C. Combination therapy of 5-FU/leucovorin/CPT-11
D. Combination therapy of 5-FU/leucovorin/oxaliplatin

4. In a Phase III clinical trial, what term do we try to
define regarding a new treatment?

A. Efficacy
B. Superiority
C. Tolerability
D. Toxicity

5. Which quality-of-life assessment tool for chemotherapy
patients asks the patient to place an X along a continuum
summating their quality of life during the past week?

A. UNIS
B. EORTC QLQ C30
C. Q TWiST
D. FLIC

Medical Ac c re d i t a t i o n
This activity has been planned and implemented in accor-

dance with the Essentials and St a n d a rds of the Ac c re d i t a t i o n
Council for Continuing Medical Education (ACCME) thro u g h
the joint sponsorship of The Page and William Black Po s t -
Graduate School of the Mt. Sinai School of Medicine and of
Gr a d w o rks, the education division of Me d Wo rks Media, LLC .
The Mt. Sinai School of Medicine is accredited by the AC C M E
to sponsor continuing medical education for physicians.

The Mt. Sinai School of Medicine, for the period of 1 ye a r
f rom the date of this release, designates this continuing medical
education activity for 1 credit hour in Ca t e g o ry 1 of the Ph y s i-
c i a n’s Recognition Aw a rd of the American Medical Association,
p rovided it is used as completed and designated. Ap p roval for
C a t e g o ry 1 credit by The Mt. Sinai School of Medicine should
not be construed as endorsement of any pro d u c t .

Ph a rmacy Ac c re d i t a t i o n
The Mt. Sinai School of Medicine is approved by the Ameri-

can Council on Pharmaceutical Education as a provider of con-
tinuing pharmaceutical education. This program is approved for
1 contact hours (0.1 CEUs ) .

Credit will be awarded upon completion of registration form,
successful completion of assessment questions (70% or better),
and completion of program evaluation. If a score of 70% or bet-
ter is not achieved, no credit will be awarded and registrant will
be notified. Please allow 8 weeks for pro c e s s i n g .

Needs As s e s s m e n t
On c o l o gy Sp e c t ru m s —The Journal of Integrated Cancer Me d i-

cine—integrates the broad range of expertise in oncology. Wi t h
its multifaceted nature, the field of oncology demands such an
a p p roach. Each issue of On c o l o gy Sp e c t ru m s p resents essential
a reas of focus within cancer medicine. The Teaching Mo n o g r a p h
p resented in this issue of On c o l o g y Sp e c t ru m s, a d d resses 
phase III studies of colorectal cancer, and issues pertaining to
clinical trial design.

CME Qu i z
All oncologists and pharmacists may participate in the Gr a d Wo rk s’ CME p rogram. To re c e i ve credit for this activity, complete the

a n s wer form on the following page as directed and return it to Gr a d Wo rks CME Di re c t o r, 333 Hudson, 
7th Fl o o r, New Yo rk, NY 10013. Your test must be postmarked no later than April 30, 2002. 
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G R A D W O R K S CME Qu i z
CME Di re c t o r
Me d Wo rks Me d i a
333 Hudson St reet, 7th Fl o o r
New Yo rk, NY 10013

CME REGISTRAT I O N
Gr a d Wo rks April 2001  
Teaching Monograph CME Qu i z
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Fold He re
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O n c o l o gy Sp e c t rums Teaching Mo n o g r a p h—April 2001 Qu i z

Please circle your answers 
Deadline for mailing: For credit to be re c e i ved, the envelope must be postmarked no later than April 30, 2002.

EVA LUATION SECTION ( Please provide the information below. )

1. In general, how do you rate the information presented in this CME quiz? e xcellent good fair p o o r

2. Do you find the information presented in this CME quiz to be fair, objective, and balanced? yes n o

3. Please name three clinical topics you would like explored in future Gra d Wo rk s q u i z ze s :

1 . A B C D E
2 . A B C D E
3. A B C D E
4. A B C D E
5 . A B C D E
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• Dominant Oncogenes
– C-Src
– K-ras
– C-Myc

• DNA repair genes
– MSH2 

• Tumor suppressor genes
– MCC (mutated in colorectal cancer)
– DCC (deleted in colorectal cancer)
– APC (adenomatous polyposis coli)
– p53

• Prognosis
– MSI

MSI = Micro Satellite Instability.
Macdonald, J. Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY.

Genetic Alterations Most Commonly
Associated With Colorectal Cancer 01.4.02

Population risk: 
Lifestyle Dietary

Personal risk:
Genetic APC

FNPCC
Prevention:

Long-term dietary modification
Medical model: NSAIDs/ADA/others

NSAIDs=nonsteroidal anti-inflammatory drugs.
Macdonald, J. Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY.

{

Colorectal Cancer Etiology 01.4.01

5-FU 500 mg/m2

Leucovorin 500 mg/m2 weekly x 6 followed by 2
weeks rest 
(4 cycles=32 weeks)

5-FU 500 mg/m2

Leucovorin 20 mg/m2

CPT-11 125 mg/m2 weekly x 4 followed by 
2 weeks rest
(5 cycles=30 weeks)

5 - F U = 5 - f l u o r o u r a c i l .
Macdonald, J. Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY.

Colorectal Cancer 
Current Adjuvant Study 01.4.03

Water-soluble platinum derivative with an oxalato ligand and a 
1,2- DACH carrier.

The DACH carrier ligand can exist in three stereochemical 
conformations:

Oxaliplatin (I-OHP)
Pt(oxalato)(trans-I-dach)
Pt(oxalato)(1R,2R-dach)

DACH = diaminocyclohexane.
Macdonald, J. Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY.

S t r u c t u r e 01.4.04

Cusp of the future

Cyanides
ID-1900 Arsenicals Penicillin

Heavy metals

Tumor suppressor 
gene products

EGFR
XRT Antiangiogenesis

Oncology-2000 Alkylators Anti-ras
Antimetabolites Antisense

Gene Rx
EGFR = epidermal growth factor receptor.
Macdonald, J. Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY.

Colorectal Cancer 2000 01.4.05

• Symptom control or improvement
– RUQ pain disappears when mets shrink

• Lack of decline related to toxicity
– Chemo-fatigue disappears between treatment
– Cumulative toxicity is not severe

• Toxicity patients choose to tolerate
– Sensory neuropathy bothersome, patient will

trade it for response

Goldberg, R. Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY.

What is Clinical Benefit in
Colorectal Cancer? 01.4.06

R
A
N
D
O
M

{

{ }

}

Volume 2 – Number 4 • April 2001 O N C O L O G Y  S P E C T R U M S266

0401 TM OS 3.14.cr  2/17/16  10:03 AM  Page 266



Teaching 
Monograph:

A Grand Round 
Series

AN ONGOING
CLINICAL SERIES 
EXPLORING
EMERGING AREAS 
IN ONCOLOGY 

2

Slide Library

• Saltz Trial: EORTC QLQ C30 version two
– % returned not specified

• Douillard Trial: QLQ 3-30
– 60% returned

• Rougier Trial: QLQ C-30
– 68% returned

• Cunningham Trial: QLQ C-30
– 80% declining to 50%

• de Gramont Trial: QLQ C-30
– 83% returned

• Levi Trial:
– Not done

QOL=quality of life; CRC=colorectal cancer; EORTC QLQ=European Organization for the
Research and Treatment of Cancer Quality of Life Questionnaire.
Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY.

QOL Assessment in Recent
Randomized Trials in CRC 01.4.09

• 66 patients entered into a first-line trial of 5-EU +
5-FU for 7/5 days

• EORTC QLQ C-30 version 2
• Uniscale
• Response rate=26%, median survival 12.6 months

5-FU=F=fluorouracil; EORTC QLQ=European Organization for the Research and
Treatment of Cancer Quality of Life Questionnaire.
Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY.

A Clinical Trials Example 01.4.10

• TWiST=Time Without Symptoms or Toxicity
• TWiST=OS - TOX - REL
• Assign utility coefficients to days with toxicity

and post disease progression (Ut, Ur).
• QALY=Ut * TOX + TWiST + Ur * REL

OS=overall survival; QALY=quality-adjusted life year.
Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY.

Calculating Quality-Adjusted Life
Years (QALY) Survival 01.4.08

• Survival
• Progression-free survival
• Response rate

– complete response
– partial response
– minor response
– stable disease

Saltz, L. Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY.

Establishment of Superiority 
in Phase III Tr i a l s 01.4.12

• Spitzer Uniscale
• Spitzer QOL index (QLI)
• EORTC QLQ C 30 version two
• EORTC QLQ CR38
• Symptom distress scale
• FLIC
• Picture face scale
• Q TWiST

EORTC=European Organization for the Research and Treatment of Cancer; QLQ=Quality
of Life Questionnaire; FLIC=Functional Living Index-Cancer; TWiST=Time Without
Symptoms or To x i c i t y.
Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY.

Is Clinical Benefit Quantifiable? 01.4.07

• Phase I: Tolerability
• Phase II: Efficacy
• Phase III: Superiority

Saltz, L. Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY.

Goals of Clinical Tr i a l s 01.4.11
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• Increased response rate appears to predict for
improved survival

• Decrease in tumor burden results in decreased tumor-
related pain and debilitation

• Positive evidence of tumor regression has favorable
psychological impact

Saltz, L. Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY.

Response: What Does it Mean? 01.4.14

• Meta-analysis of “augmented” 5-FU vs bolus 
5-FU alone

• 3,791 patients on 25 randomized trials
• Hazard ration of 0.90 (0.84–0.97), P=0.003
• No difference in survival between responders

from both groups, indicating that the survival
benefits could be explained by the higher tumor
response rates

5-FU=5-fluorouracil.
Buyse et al. Lancet 2000;356:373-378.
Saltz, L. Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY.

Response as a Surrogate for
S u r v i v a l 01.4.13

• Cure is the ultimate goal
• Meaningful prolongation of survival is next most

desirable outcome
• Progression free survival and response may pre-

dict for survival, but may also be useful end-
points in their own right 

Saltz, L. Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY.

C o n c l u s i o n s 01.4.15

What is the goal of combination 
vs sequential therapy?
• Overall survival

– The gold standard for regulatory approval
• Progression-free survival 

– Surrogate of activity for clinical trials
– Marker of clinical benefit

• Response rate
• Measures of quality of life

– Time to symptom worsening

H a l l e r, D. Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY.

Chemotherapy for Metastatic
Colorectal Cancer 01.4.16

Combination Chemotherapy 
(5-FU/LV with CPT-11 or oxaliplatin)
• RR: range from 34–51%
• PFS: range from 6.7–9.3 months
• OS: range from 14.8–19.4 months 

– Statistical superiority for 5-FU/LV/CPT-11 compared
to first-line 5-FU/LV

– Incremental benefit achieved without marked
increase in toxicity or negative impact on QOL

– Effects of crossover and surgical therapy;

5-FU=5-fluorouracil; RR=response rate; PFS=progression free survival; OS=overall sur-
vival; LV=leucovorin; QOL=quality of life.
H a l l e r, D. Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY.

Chemotherapy for Metastatic
Colorectal Cancer 01.4.17

NCCTG Trial N9741
• 5-FU/LV/CPT-11 (Saltz) weekly
• 5-FU/LV (de Gramont) + oxaliplatin Q2W
• Oxaliplatin + CPT-11 Q3W

– Primary endpoint: Survival
– No fixed crossover; no oxaliplatin available

after progression on Saltz regimen

NCCTG=North Central Cancer Treatment Group; 5-FU=5-fluorouracil; LV = l e u c o v o r i n .
H a l l e r, D. Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY.

Chemotherapy for Metastatic
Colorectal Cancer 01.4.18
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• Clear measure of patient benefit
• Measured without bias
• Appropriate controls available for interpretation
• Pre-specified primary endpoint

Simon, R. Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY. 

Endpoint for Effectiveness Tr i a l 01.4.21

• Establish with high confidence that the new 
regimen is not more than d% worse than the
active control

• The parameter d should be selected based on a
meta-analysis of previous randomized trials that
compared the active control to supportive care,
no treatment, or the previous standard of care

d = variable.
Simon, R. Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY. 

Design Objectives of 
Active Control Trials 01.4.22

Oxaliplatin trials in US:
• EFC 4584: in 5-FU/LV/CPT-11 (Saltz) failures
• EFC 4585: CPT-11 alone vs CPT-11 + oxaliplatin in

FU/LV failures
• EFC 4759: oxaliplatin in third-line therapy
• EFC 4760: de Gramont 5-FU/LV + oxaliplatin in

third-line therapy

5-FU=5-fluorouracil; LV = l e u c o v o r i n .
H a l l e r, D. Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY.

Chemotherapy for Metastatic
Colorectal Cancer 01.4.20

• A series of clinical trials is designed with 90%
power for achieving statistical significance (5%)

• In only 10% of these trials is the experimental
treatment better than the control treatment

• The probability that a clinical trial with a 
statistically significant result is a false 
positive is 33%

Simon, R. Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY. 

Importance of Confirmatory 
Clinical Trials 01.4.24

MRC-CR06 Trial

CIFU
de Gramont 5-FU/LV
Tomudex

Patients are treated for 12 weeks; 
if stable or responding, a second randomization 
to 12 more weeks of therapy or discontinuation

MRC=Medical Research Council; 5-FU=5-fluorouracil; LV = l e u c o v o r i n .
H a l l e r, D. Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY.

Duration of Chemotherapy 01.4.19

• If the effectiveness of the active control 
relative to no treatment is unknown, then an
interpretable active control trial is not possible

• The specification of d depends not only on the
average effectiveness of the active control 
relative to no treatment, but also on intertrial
variability in that level of effectiveness

d = variable.
Simon, R. Colorectal Cancer Symposium.
Oncology Spectrums; January 23, 2001; New York, NY. 

Active Control Trials (continued) 01.4.23
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