Messages that are too exact

From: Key Concepts for assessing claims about treatment effects and making well-informed
treatment choices (Version 2022)

1.1d Do not assume that it is possible to know who will benefit and who will be
harmed.

Explanation

For some kinds of health problems, fair treatment comparisons can be made by giving different
treatments to a patient at different times, and then comparing the outcomes associated with each
of the different treatment periods. These are called n-of-1 trials because they compare the effects of
alternative treatments in one patient [Guyatt 1990 (SR)]. For example, n-of-1 trials have compared
paracetamol to non-steroidal anti-inflammatory drugs (NSAIDs) in patients with osteoarthritis of the
hip or knee [Wegman 2003 (RS)]. The results varied across patients. Most uncertainties about the
effects of treatments cannot be compared in this way, however. For example, this person-specific
approach cannot usually be used to compare a surgical treatment with a drug treatment.

Most treatment comparisons involve comparing similar groups of patients assigned to one among
alternative treatments. Fair comparisons of treatments usually tell us what happened, on average, in
groups of similar people. Usually, in a group of people who have used a treatment, some people
benefit, some do not, and some may even be harmed. For example, the proportion of people who
benefit from common pharmacological treatments varies from 1.5% — for aspirin to prevent serious
vascular events (myocardial infarction, stroke, or vascular death) in people at high risk —to 58% — for
proton pump inhibitors for relief of reflux oesophagitis [Leucht 2015 (SR)]. It is rarely possible to
know in advance who will benefit from which treatment among alternatives, who will not benefit, or
who will be harmed. Paradoxically, the only way to know whether “personalised medicine” —
customising treatment for individuals — works is to test it in fair comparisons. Unless the
customisation is 100% effective and 100% safe, it is still not possible to know in advance who will
benefit from “personalised care” and who will not. Beyond n-of-1 trials, “personalised medicine” is
not really personalised; it is simply an effort to identify subgroups of people who are most likely to
benefit from specific treatments.

For example, HER2-positive breast cancer is when breast cancer cells have a protein receptor called
HER2 (human epidermal growth factor receptor 2). About 20% of breast cancers are HER2-positive.
Trastuzumab (Herceptin) and other monoclonal antibodies that block HER2 receptors to keep cancer
cells from growing are used to treat HER2-positive breast cancer. So, those medicines are given to
women with HER2-positive breast cancer and not to other women with breast cancer. However, not
all women with HER2-positive breast cancer benefit from the medicine and some will experience
serious harmful effects, such as congestive heart failure (CHF). For example, for women with breast
cancer detected at an early stage who have a moderate risk of cancer recurrence or death in the
next three years (30%) and a moderate risk of CHF (2%), only about 10% more women who take the
medicine will benefit (experience disease-free survival) and about 8% more will be harmed
(experience CHF) [Moja 2012 (SR)]. It is not possible to predict which among those women will
benefit and which will be harmed.
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Basis for this concept

“Personalised medicine” and “precision medicine” are sometimes used interchangeably.
“Personalised medicine” is an older term. However, “personalised” may be misinterpreted to imply
that treatments are developed uniquely for each individual [National Research Council 2011].
Although definitions of personalised and precision medicine vary, the aim is to improve decisions
about treatments by using biological information and biomarkers to identify more precisely which
(subgroups of) patients will benefit or which will be harmed by a treatment [National Research
Council 2011, Schleidgen 2013 (SR)]. This has the potential to increase the proportion of patients
who benefit from a treatment or reduce the proportion who are harmed. Treatments very rarely
have the same effect on everyone [Glasziou 2007, Leucht 2015 (SR), Nagendran 2016 (SR), Pereira
2012 (SR)]. It will not be possible in the foreseeable future to know which individuals will benefit or
which will be harmed within subgroups.

Observational, non-randomized studies, such as genetic association studies, can be used to develop
hypotheses about new and clinically useful ways to group patients who may respond differently to a
treatment. However, there are many ways to classify patients, and only some are useful. Moreover,
most reported genetic associations, which could potentially be used to group people, are not reliable
[Dolan 2010 (SR), loannidis 2009 (SR), Kéhler 2018 (SR)), Nair 2012 (SR), Richards 2009 (SR), Serghiou
2016 (SR), Staines-Urias 2012 (SR), Trifiletti 2017 (SR)]. Therefore, the usefulness of grouping people
based on genetic associations, or other factors, needs to be evaluated using randomized trials
[National Research Council 2011].

Personalised medicine has been portrayed as a revolution in health care [Marcon 2018 (SR)].
However, there is much uncertainty about the usefulness of most personalised medicine
technologies [Holmes 2009 (SR), Kasztura 2019 (SR), Pl6thner 2016 (SR)].

Implications

Fair treatment comparisons provide the best basis for making well-informed decisions about
treatments, but there is almost always some uncertainty about who will benefit, who will not, and
who will be harmed.
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