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HERE’S THE CASE

A 56-year-old woman with advanced, incurable
ovarian cancer was invited to be the first patient, in
the first dose level, of a phase I trial of a new drug that
was being given to patients for the first time. The
patient information sheet stated that she was un-
likely to benefit from her participation in the trial,
and she was told that when phase I trials are initiated,
the drug concentration is usually significantly less
than the final recommended dose or maximum-
tolerated dose of the compound. The patient was
concerned about not obtaining a tumor response
with the lower dose level, and asked if she could
delay participation until higher dose cohorts had
opened for accrual.

At some point during the development of a
new anticancer agent, the drug shifts from animals
into humans. The first phase I trial conducted in
humans aims to establish the toxicities associated
with the drug, the maximum-tolerated dose, dose-
limiting toxicity, and pharmacokinetics. The need to
establish a dose that is suitable for further evaluation
in phase II clinical trials is of critical importance.1-3

Obtaining preliminary evidence of anti-tumor effect
is a secondary goal in phase I studies.4,5

Patients who enroll onto phase I clinical trials
of anticancer drugs have often exhausted all stan-
dard therapeutic options, and therefore, there is
usually no alternative treatment for them. The con-
ventional design of phase I trials in the cancer setting
is to enroll a cohort, usually of three patients, who
will be given the drug at a particular dose. If the
cohort tolerates the drug without the development
of significant toxicity then an additional cohort of
patients is recruited. These patients are given a
higher dose of the drug until a dose is reached in
which a significant percentage of patients experience
a dose-limiting toxicity (the point at which seri-
ous adverse effects appear so frequently as to ren-
der further dose escalation dangerous and
burdensome).6 This allows a dose to be defined
for phase II evaluation.7

One of the problems with patients taking part
in first into human studies is that at the start of the
trial the first dose is usually planned at a low level,
often defined as that which is equivalent to one

tenth of the dose which was lethal in 10% of
rodents8,9 or one third of the minimum dose that
causes any toxicity in dogs. The dose is taken from
whichever is the more sensitive species. Further
planned cohort doses are then increased, usually in a
semi-logarithmic fashion, according to a modified
Fibonacci series,10 which was designed for DNA-
damaging agents, not for molecularly targeted
drugs. A crucial ethical question is whether this trial
serves the interests of patients who enter the first
dose level, as they will usually be exposed to a low
level of drug, which from previous experience, is
unlikely to be the maximum-tolerated dose of
the compound.9 Indeed, some patients ask whether
they should enter the trial at the lowest dose level or
whether they would be better off deferring entry
until more active doses are available.11 The informa-
tion given to patients for these trials states that they
probably will not benefit from taking part in the
trial, this may particularly be the case for patients
who are recruited to the first dose level.1,2 The ques-
tion then arises as to whether phase I drug trial
design should be altered to maximize the chances of
benefit for individual trial subjects?

One approach that could be taken is to estimate
the likely effective dose from similar drugs within the
same class. For instance, in the case of monoclonal
antibodies, it is known that most evaluated products
are eventually administered at doses between 1 and
10 mg/kg (or equivalent) every 1 to 4 weeks.13-16

This best guess approach to choosing initial doses
might be associated with increased chances of toxic-
ity, but some patients with cancer would accept this,
probably because of the risks of disease progression
and disease-related death. After all, at the stage of
entering a phase I trial many patients will have re-
ceived at least two chemotherapy regimens and will
have exhausted standard care options. Given the
choice between an almost certainly subtherapeutic
dose versus a dose that could be more likely to be
therapeutic, but also more likely to be toxic, it is
possible that the majority of patients would prefer
the dose more likely to be therapeutic. If they do
have this preference and are fully informed, it is
difficult to see why they should not be offered the
dose more likely to benefit them.
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This view that patients should be offered a choice between dose
levels may serve more interests than that of the individual patient. It
may benefit the study by removing unnecessary cohorts of patients
treated at low doses, thereby shortening the time it takes to define the
dose needed for phase II evaluation. It may save money for the drug
company, reduce drug development time benefiting future patients
treated with the trial drug, and potentially help additional patients by
accelerating the development of other members of that family of
drugs. It may also give the trial subjects a better chance of benefiting
from trial participation, remembering that these are patients with little
to lose and for whom the risk benefit ratio is both rational and pru-
dent. At worst, they will have toxic adverse effects that might hasten
death, although it was recently found that the overall rate of death due
to toxic events in phase I trials was quite low, being around 0.5%.12,17

But, providing fully informed consent may be deemed a reasonable
trade-off for people likely to be facing death in a matter of months
unless a therapeutic agent can be found for them. So, far from being
unethical to allow patients to run extra risk of death in the hope of
extended life or palliation of symptoms, it might be less ethical to
expect the sacrifices entailed in trial participation while offering less
chance of benefit than is possible. It would equally be less ethical not to
hasten development of beneficial drugs if we can do so while preserv-
ing the ethical and scientific integrity of the trial.

Much of the drug development work around the world involves
pharmaceutical companies in one way or another. Naturally these
companies are both motivated to produce drugs that help the general
population, and which will increase the profit for their company. If a
new drug enters early clinical trial evaluation and is associated with a
significant toxicity in a first into human study, then it is possible that
the development of the drug could be impeded. If a best guess ap-
proach was taken with the patient’s consent, there might be an in-
creased risk of toxicity early in the product’s development, which
could lead to litigation and compromise both the profits of the com-
pany and the timely development of a useful product. However, nei-
ther of these outcomes is a necessary consequence of the current
proposal. On the contrary, if all compounds were developed in this
way, and the best guess approach was accepted as both ethical and
good practice, risks of litigation and bad publicity would be mini-
mized. Perhaps one distinction that should be made is that between
first class drugs in which there is no precedent to guide dosing
versus new drugs in which related compounds have already en-
tered the clinical practice.1 These factors would influence what
constitutes the best guess, but not the ethical arguments for adopt-
ing the best guess approach.

Predicting an active starting dose may not be appropriate when
there are no analogs or members of the same class (eg, antibodies).18

In this situation, one alternative approach for patients who enter a
classically designed phase I study of anticancer drugs at the lowest dose
level is that either the dose is escalated for that patient (intrapatient
dose escalation) to maximize the chances of benefit or the patient is
allowed to re-enter the study at a higher dose level, depending on
issues such as the continued fitness of the patient to re-enter the study
or the immune response to the compound.19,20 Indeed, recent studies
using an accelerated titration design (ie, rapid intrapatient drug dose
escalation) have demonstrated acceptable toxicity profiles.21-30

Previously proposed methods to address subtherapeutic starting
doses were based on in vitro and in vivo preclinical pharmacokinetic
data and allometric scaling to predict in vivo drug clearance in hu-

mans.31,32 However, this dose escalation process has little scientific
rationale and requires too many steps that expose a fair number of
patients to low and presumably ineffective therapy.33 While interpa-
tient variability remains a problem that might be compounded using
the best guess approach, this could be reduced by Bayesian meth-
ods.10,17,34,35 However, the benefit of this proposal would be an accel-
erated progression towards phase II trials, the design of which has been
modified for the modern targeted therapies where larger randomized
phase II trials have been used to highlight the best dose. Furthermore,
the power of pharmacodynamic evaluation might be better focused in
the randomized phase II setting where interpatient variation is re-
duced by recruiting large cohorts of patients to particular dose levels. If
this approach also hastens the general availability of beneficial new
therapies, then not only future trial subjects but also large numbers of
future patients may benefit from an educated guess.
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