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Controlled clinical trials are done to reduce uncertainties about the relative merits of different treatments
Researchers may believe - and patients and physicians may hope - that a particular treatment (perhaps because it is
new) is better than other available treatments; but it may often turn out to be worse (Silverman, cautionary tales, JLL).
When the British Medical Research Council’s controlled trial of streptomycin for pulmonary tuberculosis was conceived
in 1946 (MRC 1948), none of the therapies used to treat the disease had been shown in controlled clinical trials to be
useful; indeed, one controlled trial had shown gold salt therapy to do more harm than good (Amberson et al. 1931).
Although streptomycin was known to be useful in forms of tuberculosis which had previously always been fatal (MRC
1948), there was uncertainty about how useful the new drug would be in pulmonary tuberculosis, from which patients
often recovered after treatment with bed rest alone. Patients in the MRC trial were accordingly randomized either to
bed rest alone, or to bed-rest and streptomycin.

The same reasoning is applicable when controlled trials are designed today. After considering systematic reviews of
the relevant existing evidence, patients and their doctors must be substantially uncertain about which among the
treatment options - including no active treatment - is preferable. This implies ensuring that no patient who agrees to
participate in the trial will knowingly be disadvantaged, whichever one of the comparison treatments the patient is
assigned to receive.

Comparator bias results from violating the principle that clinical trials should only be done when there is
uncertainty about the relative merits of treatment alternatives
Clinical trials are done to reduce uncertainty, and they should only be done if physicians and the patients are uncertain
which of existing alternatives is better (Hill 1963; Djulbegovic 2001). This requirement is sometimes referred to as “the
uncertainty principle” (Peto and Baigent 1998) or “equipoise” (Freedman 1987; Edwards et al. 1998).

If one or more of the treatments selected for the comparison is known to be worse than others, not only will patients
be denied effective treatment, but this ‘comparator bias’ will result in unfair tests of treatments. Even if other sources
of bias have been well controlled in such studies, their results will mislead patients and their doctors. Unfortunately,
comparator bias is sometimes deliberately introduced for just this purpose, usually with a view to showing that new
treatments are preferable to existing alternatives (Sackett and Oxman 2003).

Comparator bias can be introduced by:

(i) withholding a treatment known to be beneficial
Comparator bias is introduced when treatments known to be beneficial are withheld from patients participating in
controlled trials. The reason that bed rest alone was an acceptable treatment for half the patients in the MRC trial of
streptomycin for pulmonary tuberculosis was that there was no known effective treatment for the condition. When
systematic reviews of existing evidence show that existing treatments are more helpful than doing nothing, or than
using placebos, comparator biases will be introduced when patients are denied effective treatments, and the active
treatments studied in the trial will be given an unfair advantage.
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For example, even though the effectiveness of erythropoietin in preventing anemia in cancer patients had been
convincingly demonstrated by a number of controlled trials, some researchers continued to compare the drug with
placebos (Clark et al. 2002), presumably because they failed to perform a systematic review of previous trials before
embarking on further research.

The use of no-treatment or placebo comparison groups in clinical trials may also reflect who has sponsored the trial.
For example, a systematic review of treatments used in a blood disorder, multiple myeloma, showed that placebo or
no-therapy controls were used in 60 per cent of commercially sponsored trials, but in only 21 per cent of studies
supported with public funds (Djulbegovic et al. 2000).

(ii) giving an inappropriately low dose of a treatment
Comparator bias can also result when a treatment is compared with an inappropriately low dose of another treatment.
This has occurred in comparisons of new non-steroidal anti-inflammatory agents used for arthritis with older drugs in
the same class (Rochon et al. 1994). Inappropriately low doses can also result from giving a treatment by an
inappropriate route, for example, by comparing intravenous administration of a drug with oral administration of a drug
that is poorly absorbed from the gastro-intestinal tract (Johanson and Gøtzsche 1999).

(iii) giving an inappropriately high dose of a treatment
The net usefulness of treatments often requires trade-offs between wanted and unwanted effects. Treatments may be
of real value if, although their beneficial effects are no better than alternatives, they have fewer adverse effects. Some
of the newer drugs for treating schizophrenia, for example, may be preferable to established drugs for this reason.
However, this apparent advantage may be because the newer agents have been compared with inappropriately high
doses of the older, comparator drug (Waraich et al. 2004).

How can comparator bias be reduced?
Reducing some forms of bias is straightforward: allocation bias, for example, is controlled by strict random allocation
of patients to treatment comparison groups. Although comparator bias cannot be dealt with quite so straightforwardly,
there is nevertheless great scope for reducing it. In particular, the choice of comparison groups in controlled trials
should be informed by systematic reviews of relevant existing evidence. When, in the light of this evidence and other
considerations, patients and doctors are uncertain which among treatment options is preferable (Djulbegovic 2001), the
preconditions for avoiding comparator bias exist (Mann and Djulbegovic 2003).
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