CHAPTER 4

The Justification for
Randomized Controlled Trials

The concept of random allocation when comparing different treatments has
been an important aspect of the design of scientific experiments ever since the
pioneering work of Fisher (1935). The first randomized experiments were in
agriculture where the experimental units were plots of land to which the
treatments, various crops and fertilizers, were assigned in a random arrange-
ment. The purposes of such randomization were:

(1) to guard against any use of judgement or systematic arrangements leading
to one treatment getting plots with poorer soil, i.e. to avoid bias

(2) to provide a basis for the standard methods of statistical analysis such as
significance tests.

In most types of non-human experiment, the investigator has all his experi-
mental units available at once and can maintain tight control over how the
ex_perimcnt is conducted so that randomization can usually be implemented
with only minor inconvenience. :

However, the situation is very different for a clinical trial, in which the
experimental units are patients. The idea that patients should be randomly
assigned to one or other form of treatment is not intuitively appealing either to
the medical profession or the layman. Superficially, randomized comparison of
treatments appears contrary to the need for the clinician to give every patient
the best possible care and hence appears to imply a loss of freedom for both
patient and clinician. So, why should randomization now be considered such a
key issue in the conduct of clinical trials given that developments in medicine
had taken place for centuries without any randomized studies? Indeed, as
explained in chapter 2, randomized trials have only been in existence since the
late 1940’s and only in the last 10 or 15 years have they gained widespread
acceptance. Therefore in this chapter T consider the deficiencies inherent in some
of the alternative approaches to clinical research which have been tried in the
past.

Sections 4.1-4.3 deal with the problems associated with uncontrolled studies,
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historical controls and non-randomized concurrent controls. Essentially, the
aim is to show that from all such non-randomized studies it is very difficult to
obtain a reliable assessment of treatment efficacy. In section 4.4 some of the
ethical and practical issues associated with randomization will be discussed. The
mechanical details of how randomization is actually prepared and carried out
will be explained in chapter 5.

4.1 PROBLEMS WITH UNCONTROLLED TRIALS

Traditionally, medical practice entails the doctor prescribing for a patient that
treatment which in his judgement, based on the past experience of himself and
his colleagues, offers the best prognosis. Since there are few conditions for
which treatment is 100 %, effective any clinician with imagination is always on
the look-out for potential improvements in therapy. When a possible new
treatment first materializes, the more adventurous and enthusiastic investi-
gators might try it out on a few patients in an uncontrolled trial. That is, the new
treatment is studied without any direct comparison with a similar group of patients
on more standard therapy. To give the new treatment a reasonable chance of
success one might select less seriously ill patients: consequently, regardless of
the treatment’s real value such a selected experimental group of patients will
appear to do surprisingly well compared with the general routine. Also, one
might tend to place greater emphasis on successes, perhaps even exaggerate
them a little, and might fail to report some failures on the basis that such
patients were clearly ‘too ill’ to benefit from the new treatment. This critical
opening paragraph serves to emphasize that uncontrolled trials have the potential
to provide a very distorted view of therapy especially in the hands of slipshod,
over-enthusiastic or unscrupulous investigators. ]
Pre-20th century medicine was largely based on such an uncontrolled
approach to the promotion of a new therapy but more recent examples may still
be found. Advanced cancer is one disease which has frequently experienced
extravagant claims for therapeutic effect. For instance, in the United States the
drug Laetrile has achieved widespread popular support for treating advanced

‘cancer of all kinds without any formal testing in clinical trials. Ellison et al.

(1978) reported an extensive enquiry by the National Cancer Institute to collect
well-documented cases of tumour response after Laetrile therapy. Although an
estimated 70000 cancer patients have tried Laetrile only 93 cases were
submitted for evaluation of which six were judged to have achieved a response.
This examination of such an uncontrolled collection of cases is clearly not good
scientific evidence, but did provide some preliminary objective indication that
Laetrile is not a ‘cancer cure’ which helped to counterbalance the emotional
claims by its advocates. Moertel et al. (1982) have since reported an
uncontrolled trial of Laetrile treatment for 178 patients with advanced cancer.
The results were not encouraging: the median survival time was 4.8 months and
indications of cyanide toxicity occurred in several patients. Since uncontrolled
trials are usually over-optimistic, this particular trial offers support to the
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realistic conclusion that ‘Laetrile is a toxic drug that is not effective as a cancer
treatment’. The American experience with Laetrile indicates the worst possible
situation where a therapy gains wide acceptance by the lay public (though not
the medical profession) without any proper evidence of patient benefit.

Interferon, another potential anticancer agent, provides an analogous
situation where many clinicians as well as laymen are very enthusiastic about its
activity before any properly controlled trials have been performed. Yanchinski
(1980) describes the background whereby animal studies, knowledge of its
antiviral properties and reports of tumour shrinkage in a few patients have led
to the opinion that interferon could be a tremendous breakthrough in the
treatment of cancer. Interferon is currently in very short supply such that it can
only be tested in a few centres. Studies so far have been uncontrolled and for
patients with many different types of advanced cancer. Results are encouraging,
but past experience with many other cancer drugs tells one that the early
promise shown in uncontrolled studies often fails to be substantiated once
properly controlled trials are undertaken. In the case of interferon one must
express doubts about how representative the selected cases are and how
consistent patient evaluations have been. In Britain, clinical research into
interferon had an unfortunate start since the treatment of two Glasgow children
was widely publicized. The initial response led to extravagant press claims for
‘cancer cure’ but both children subsequently died. With a drug in such short
supply it is scientifically and ethically inexcusable not to undertake randomized
controlled trials as soon as possible. More recently, the British Imperial Cancer
Research Fund have started a randomized trial of interferon for patients with
locally recurrent breast cancer.

With more conventional chemotherapy for the treatment of cancer it has
become standard practice to carry out uncontrolled phase II trials of new drugs
once phase I trials have established an ‘appropriate’ dose schedule. A separate
trial is undertaken for each cancer site in advanced cases and the idea is to see
what percentage of patients achieve some objective measure of tumour
shrinkage. Only those drugs with an adequate proportion of responders will be
studied further in randomized phase III trials. Moertel and Reitemeier (1969)
reported the results of 20 different trials of the same treatment (rapid injection
of the drug 5-FU) for the same disease (advanced bowel cancer) and their
findings illustrate the general difficulty in interpreting such uncontrolled phase
II trials. The percentage of responders on these 20 trials ranged from 8% to
85%. Admittedly, these extremes arose from the smaller trials with fewer than
20 patients, but even the six larger trials with between 40 and 150 patients still
showed tremendously variable results with response rates ranging from 11 %, to
55%. Why such incompatible findings for seemingly identical trials? Perhaps the
single most important reason is patient selection. Although all patients had
advanced colorectal cancer, different investigators will differ as regards the
stage of disease progression their patients have reached prior to 5-FU therapy:
some will have used 5-FU as a last resort for very advanced patients, perhaps
after other drugs have failed, while others will have been more adventurous in
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using 5-FU as soon as advanced cancer was detected. Other contributory
reasons will be variation in the criterion of objective tumour regression and
different approaches to the continuance of treatment, especially if drug toxicity
occurs. However, whatever the reasons, this example indicates that the response
rate for a drug depends very much on who is doing the trial. Nevertheless, most
early (phase II) trials to assess the potential of new cancer drugs remain
uncontrolled. This undoubtedly means that some ineffective drugs may be over-
optimistically reported and also some effective drugs given to very advanced
patients may receive inadequate study due to initial poor results. The use of
uncontrolled phase II trials for many other conditions (e.g. psychiatric illness)
may be totally unjustified if either the definition of the disease or evaluation of
patient outcome is less objective than in advanced cancer.

Perhaps this appalling situation illustrated by Moertel and Reitemeir (1969)
has improved somewhat in the past decade. Greater attention is now paid to
patient factors affecting prognosis, such as prior therapy and performance
status, so that better homogeneity and more detailed reporting of patients
entered in a trial can be expected. Also, criteria for tumour response and details
of the treatment regimens have become more precise. However, there must
remain considerable uncertainty as to the value of uncontrolled phase II trials.
Williams and Carter (1978), in an article dealing with many aspects of cancer
chemotherapy research, discuss several alternative designs for randomized
phase IT studies. One approach is to assign patients randomly to the new drug or
standard drug therapy with the intention of transferring patients to the other
therapy if they fail to respond. This has the advantage of encouraging
investigators to try a new drug on less advanced patients, and hence giving it a
better chance to show its worth, with the reassuring knowledge that all patients
will have the opportunity to receive standard therapy if need be. One may adapt
this approach by having a majority, say 2/3rds, of patients on the new drug (see
section 5.4 for further discussion of such unequal randomization) thus enabling
experience in using the new drug to be gained more quickly.

Another approach is to assign patients randomly to one of several new drugs,
this being particularly suitable for cancer sites in which there is no effective
standard treatment (e.g. lung cancer). Such a trial is randomized, but not
controlled. Compared with having a separate uncontrolled trial for every new
drug it has the advantage of ensuring a more representative group of patients
for each drug, since investigator bias in selecting patients is not drug-specific.

One general finding is that uncontrolled studies are much more likely to lead to
enthusiastic recommendation of the treatment as compared with properly
controlled trials. For instance, Foulds (1958) reviewed 52 published un-
controlled trials in psychiatry and found that 859% of them reported a
therapeutic success whereas in 20 published trials with a control group only
25 %, reported therapeutic success.

Grace et al. (1966) provide another useful example in a review of 53 studies of
portacaval shunt operation for portal hypertension: 32 of these trials were
uncontrolled and 75 % of them gave a markedly enthusiastic conclusion in their






