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The ethical and scientific challenges of  
early-phase clinical trials
Currently, the earliest-phase clinical trials are designed 
to test drug safety. Although everyone agrees that this is 
a lofty aim, doctors and scientists face the challenge of 
explaining to patients and their families why it is worth 
participating in such early trials. After all, these are  
strictly toxicity trials, and are not aimed at determining 
the efficacy of new treatments. Nevertheless, despite  
increasing doubts, the process of limiting early-phase  
clinical trials only to the identification of safe drug doses 
appears to be engraved in stone [1].

The issue is not in pursuing a toxicity trial per se, as 
most clinical trials collect toxicity data as part of their  
protocol. The point of contention is that early-phase  
clinical trials are restricted exclusively to assessing the  
safety of a new treatment [2-4]. Why is efficacy not 
considered during phase I clinical trials? During phase I  
trials, little is known about the effective drug dose and,  
therefore, dose escalation of a new drug is used to  
identify the safe dosing range. The challenge, of course,  
is to determine what constitutes a safe dose, which  
is usually the dose that does not exert any toxic side 
effects. 

The problem with this approach is that it begs the  
following question: how do we know that the dose that  
will have no toxic effects will be effective? The answer is  
that we do not know and, further, that we have no  
information demonstrating that a safe dose will indeed  
be effective. We first need a safe dose to determine  
if a drug is effective, and therefore, a safe dose is  
identified before we try to determine if this dose is indeed 
effective. 

Patients could ask why they should volunteer for  
phase I trials from which they are not supposed to benefit, 
especially when suffering from incurable diseases. On 
the other hand, there is much experience in many fields, 
particularly cancer, where drugs have indeed moved  
from being safe drugs to being effective drugs, and this 
historical record is what maintains the current approach  
as a suitable one to continue pursuing. 

Nevertheless, an important question that needs to be 
addressed is why early-phase clinical trials do not assess 
toxicity and effectiveness simultaneously. The standard 
answer is that this would be impossible, as it would 
compromise the quality of early phase I clinical trials. The 
safe dose needs to be identified first, and whether this  
dose is actually effective needs to be determined at a later 
stage. The rationale is to first identify a safe dose in a  
smaller number of patients, and then to determine the 
efficacy of the dose in a later trial; as efficacy trials are 
usually statistically powered to detect small differences, 
large numbers of patients (usually in the hundreds or 
thousands) are used in phase III trials. In this way, when 
patients are asked to participate in an early-phase trial,  
they are contributing to finding the safe dose, but are 
potentially also helping to identify the effective dose for 
a new treatment and, thus, they may eventually benefit 
therapeutically from such trials.

The fact that this ethical rationale of the two-tiered  
approach has been accepted by the medical community  
has hampered the continued search for alternative early-
phase clinical trials that assess toxicity and efficacy 
simultaneously. However, unless such an initiative is 
more strongly supported by patients, doctors, scientists, 
statisticians and, eventually, the pharmaceutical industry, 
the status quo is unlikely to change [1-8]. 
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An historical inquiry into the evolution of 
clinical ethics
Can history help to address the challenge of not only  
what to tell patients and what we ask them to sign, but 
also what patients believe and what they understand about 
patients' rights when participating in clinical trials? In the 
early 1930s, a study began in Tuskegee, Macon County, 
AL, USA. The purpose was to document the progression 
of untreated syphilis in black males [9,10]. The study 
was funded by the US Public Health Service and involved  
almost 600 men, approximately two-thirds of which  
suffered from syphilis, and one-third of which represented 
healthy controls. The researchers decided that as most 
black men in the area would go through life untreated, 
they would simply document the progression of the 
disease. The objective of the study was to understand the 
natural progression of untreated syphilis in black males. 
Although the objective of the study was not to develop  
new treatments, the proponents of this 'trial' possibly 
thought that a better understanding of the natural history  
of the disease would aid in its future treatment. 

Although the patients were not directly paid for the study, 
they were offered alternative benefits that, given the 
conditions under which these men lived, were in effect 
indirect inducements to participate. In addition, the patients 
were led to believe that they were part of a joint federal 
and local medical program to provide them with healthcare, 
and thought they were receiving treatment for an ill-defined  
'bad blood'. The participants were not told specifically  
that they would not be treated, but were told that if 
they were to be treated elsewhere, they would then be  
excluded from the benefits associated with this study.

Although early treatments for syphilis were not considered 
particularly successful, mercurials, arsenates (such as 
salvarsan) or pyrotherapy were never offered to the 
men who participated in the Tuskegee study. Even after  
penicillin became available as the treatment of choice 
for syphilis in the late 1940s, it was never prescribed to 
any of the infected men. And, although a meeting of the  
CDC in 1969 determined that the study would neither limit 
disease progression, nor cure any patients, the study was 
surprisingly allowed to continue. It was only a few years 
later when the press reported on the Tuskegee study that 
the Department of Health, Education and Welfare acted  
to stop it. It was at that time that the Tuskegee Syphilis  
Study Ad Hoc Advisory panel was formed to investigate  
the study. The panel concluded that the study was  
ethically unjustified because of lack of informed consent 
from the patients, and because of the lack of treatment  
with penicillin after the drug had become available [1,11]. 

Implications of history and ethics on the 
future of clinical trials
Nowadays, patients would find it difficult to complain of  
not knowing the true intent of early-phase clinical trials,  
as they need to sign informed consent forms in which 
the details associated with the trial are clearly described. 
Similarly, they would not be able to complain of not being 

offered the best possible treatments, as they freely enter 
such clinical trials when the best possible treatment is  
truly unknown. However, in spite of the legal safety  
provided by the signing of informed consent forms, many 
studies have shown that even after being informed of 
the lack of efficacy of phase I trials, a large majority of  
patients still believes that the trial will benefit them  
[4,12-15]. Moreover, patients are not always informed of 
the potential alternatives available to them at the same, 
or possibly other, research centers, and are unavoidably 
subjected to some of the same pressures (advertently or, 
most likely, inadvertently) and some of the same difficult 
situations and choices that patients were subjected to  
during the Tuskegee Syphilis Study. 

It is undoubtedly true that patients nowadays, in great 
measure as a positive outcome from the Tuskegee Syphilis 
Study, have many more protections compared with  
patients in Macon County in the 1930s. Nevertheless,  
there is still a quantum of uneasiness regarding  
early-phase clinical trials that bear a nontrivial resemblance 
to the situation that patients underwent in the Tuskegee 
study [16,17]. For example, patients likely believe that  
phase I clinical trials will offer treatment for their  
ailments, that there is sufficient evidence for the trial to  
go ahead, and that all potential toxicities to be  
encountered have already been detected in preceding 
animal experiments [15]. The deaths of patients in early-
phase clinical trials, and the fact that most phase I  
clinical trials never progress to phase III trials, indicate  
that many such beliefs are mistaken. In addition, as was  
the case in the Tuskegee study [8,18,19], physicians will 
often still benefit from scientific publications reporting 
findings from trials that have no benefit to patients, and 
for compounds that are never fully tested for therapeutic 
efficacy in phase III trials. 

Although most scientists will argue that there is no other 
way to proceed with clinical trials, the truth is that there 
are alternative ways to implement novel trials. Powerful 
alternative statistical methods are available that would 
allow the simultaneous recording of treatment efficacy  
and toxicity, and highly accomplished statisticians  
have been trying to implement such types of trials in 
practice [20-23]. However, there are issues regarding the  
acceptance of novel statistical analyses both by the 
community of statisticians and the community of  
regulators, and these issues continue to relegate novel 
clinical trial approaches to the background. Interestingly, 
statisticians working mainly within the field of Bayesian 
statistics have called for novel types of early-phase  
clinical trials from an ethical perspective, asking whether  
it is ethical to perform early-phase clinical trials that do 
not measure efficacy [5-7]. Additionally, these statisticians 
have developed methods that, if applied, could indeed 
simultaneously determine whether drugs tested in early-
phase clinical trials are toxic and effective [5-8].
 
An early-phase clinical trial that would simultaneously  
assess efficacy and toxicity would be strongly supported  
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from an ethical standpoint, and would even allow an 
accelerated assessment of the efficacy of novel drugs  
[6,7]. Also, if earlier-phase trials with smaller numbers 
of patients could provide scientifically and statistically  
credible results of drug efficacy and toxicity, the  
need for large phase III clinical trials could be reduced  
[5-8,20-23].

Finally, this proposed approach is closely linked to the 
statistical misreading of many clinical trial results. Many 
trials continue to obtain very small differences between 
treated and control groups. Large phase III trials are 
regularly used to demonstrate the effectiveness of a 
treatment, an effectiveness that is only at that stage  
tested for its statistical significance and that, in many 
cases, is only a minor improvement [24,25]. The testing of  
large numbers of patients to obtain small differences  
poses an ethical dilemma, which has so far remained 
unaddressed [8].

Equally disturbing are the results of large phase III  
clinical trials that, because of their exceedingly long  
duration and complexity, arrive at statistically significant 
results only because data have been compared either 
with historical controls, or with data from control patients 
receiving treatments that, by the time such results are 
publicized, have a worse outcome than contemporaneous 
standard-of-care therapies; thus, there are challenges 
in how to analyze trials that take a long time to complete  
when historical controls are superseded by novel, more 
efficacious standards of clinical care. In such cases, when 
at the time of trial completion contemporaneous standard 
of care is known to be better than the drugs on the trial, 
is it ethical to say that the phase III clinical trial, which  
has cost millions of dollars and involved numerous  
patients, has worked, or should patients be diverted 
to be treated at those centers that can offer the best 
contemporaneous treatment available? 

The issues discussed in this editorial are clearly complex, 
and cover several scientific arenas ranging from clinical 
practice through to statistics, mathematics, clinical trial 
design, regulatory affairs, governmental agencies, patient 
populations, the pharmaceutical industry and academia, 
among others. Nevertheless, it is time that a task force 
began to address how clinical trials can be implemented 
in the future to further advance the care and treatment  
of patients, taking into account the historical, ethical,  
scientific and clinical challenges imposed by a vulnerable 
population of patients who are desperate for novel and 
effective therapies for some of the most devastating 
diseases, such as cancer. 
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