
What kind of emphasis do we need in
clinical research to enable personalised
respiratory medicine?

To the Editor:

The manifesto proposed by ROCHE et al. [1] is a most important plan to revolutionise respiratory clinical
research.

It also prompts a key question about the balance between the effort spent on randomised clinical trials
(RCTs) versus real-life research (RLR), particularly in an era where frequent monitoring of patients
capturing their real life, using wearable devices, home diagnostics, smartphones, smart inhalers, collections
of contextual information, cloud connectivity and the ability to analyse large complex datasets is becoming
increasingly feasible [2].

The promise of the perfect RCT is to provide reliable information on whether the use of a new therapy in
a well-defined population of subjects provides a significant benefit versus the same population receiving a
control. The fundamental conflict of this approach vis a vis the aspirations of personalised medicine is that
the “real-life” subject is unlikely to be anything like the hypothetical “mean” or “median” patient in the
RCT, even if that real-life subject were to satisfy all the inclusion/exclusion criteria for the population in
the RCT. Furthermore, many RCTs fail to use some form of integrated assessment of efficacy and safety,
and therefore do not address the possibility that the “responders” to the therapy may be also experiencing
undesirable side-effects. Indeed, this is a deficiency fundamentally inherent in the current regulatory
approval process in which the individual benefit/risk ratio is rarely evaluated or used as the primary
criterion for approval.

RLR is defined by ROCHE et al. [1] as “research that includes the widest possible range of the target
patients population, cared for in naturalistic conditions, with an intensity of follow-up that does not
exceed what is provided in routine care”. Such research, if conducted in large numbers of subjects, is
eminently suitable to provide the type of information that enables personalised medicine in real-life
clinical practice. If the numbers of subjects in such research are sufficiently large to be able to match each
patient in the treatment group and control group for many more risk factors than a realistic size RCT
would afford, then one can assess prospectively with much greater degree of reliability whether a future
subject with the same risk factors is likely to get an attractive benefit/risk ratio from the new intervention.
In fact, one could argue that such RLR is more controlled than the traditional RCT, because it controls for
many more risk factors! It also removes a key artefact of a typical RCT, which often results in patients in
both the treatment and reference groups “feeling better” than they would if they were not in an RCT.

It would seem that much greater investment into RLR associated with collection of the information from
such trials into large databases together with analytical tools to extract information from them, will assist
in much better decision-making for a personalised approach to respiratory healthcare. This approach may
provide a very attractive return on investment for development of new therapies as well and certainly
enable their more effective use post-approval through a greater granularity of information about the
non-responders and subjects likely to develop side-effects.

While retrospective in its nature, the use of a large registry using “real-life data” enabled KONSTAN et al. [3]
to provide evidence of benefits from the chronic use of ibuprofen in well-defined cystic fibrosis patients
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through propensity matching while also identifying the group that would unlikely derive a positive benefit
to risk ratio [3]. This illustrates well the value of RLR-based databases.

Prospective design of such trials can further improve their credibility. RLR can and should be used to
create a seamless continuum between therapeutic development and optimisation of the use of therapies
post-approval.
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Connected real-life research, a pillar of
P4 medicine

From the authors:

We thank I. Gonda for outlining the promises and challenges of real-life research (RLR), following the
publication of the Respiratory Effectiveness Group manifesto in the European Respiratory Journal [1]. As
outlined in this correspondence, the ultimate goal of RLR is to improve patients’ outcomes through more
precise decision-making in the current era of personalised medicine. To this aim, RLR provides evidence
complementing randomised controlled trials (RCTs), especially exploring benefit–risk–cost ratios in both
large and specific subpopulations, while minimising the Hawthorne effect. I. Gonda underlines a
particularly important aspect of RLR, i.e. how it can be revolutionised by new technologies. This is
especially promising in the respiratory field, where therapy administered with inhalation devices plays a
major role, while many chronic conditions are under the influence of environmental conditions that can
now be continuously recorded.

As recently reviewed [2], mobile devices can 1) include various passive or active sensors and 2) be used for
functional assessments (e.g. 6-min walk test). Digital biomarkers can be derived from collected data and
used for digital diagnostics and therapeutics. Information provided by these technologies can inform both
RCTs and RLR. In the field of RLR, two applications, among others, are currently being investigated with
particular interest: monitoring of adherence to inhaled therapy and inhaler technique, and prediction of
respiratory events (mostly, exacerbations of chronic conditions such as asthma and COPD).
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Various connected inhalers have been studied: for instance, an electronic audio recording device has allowed
“profiling” inhaler use in terms of technique and adherence, both intentional and non-intentional [3].
This should provide better understanding of the determinants and consequences of poor adherence/
technique in real life, allowing identification of potential targets for corrective measures [4]. The
knowledge gained from connected devices should also help defining the best device for a given patient
based on his/her medical and behavioural features, forming the basis of more precise decision-making [5, 6].
These data should also be collected in effectiveness studies, as a strong explanatory factor: real-life patients
often exhibit poor adherence and poor inhalation technique, which are associated with impaired treatment
effects [7]. Conversely, in RCTs patients are selected after careful consideration of their likelihood of
behaving properly, while investigators closely monitor and reinforce adherence, and check and correct
inhalation technique.

Of note, connected devices can also provide feedback to the patient regarding the use of medications,
which can in turn enable him/her to react more efficiently, favouring engagement and participation, as
well as disease management [8]. The positive consequences of this opportunity need to be assessed
rigorously. Again RCTs and RLR are both necessary here, the limitations of “classical” RCTs being the
selected nature of the patient population and the close follow-up (also in the control group), which could
minimise differences between groups equipped or not with a connected device. Pragmatic RCTs, a
component of RLR, are of high interest in this context. Importantly, the device and application are not the
only components that need to be assessed: how they are integrated and embedded in patient care at the
individual level and in the organisation of care at large is also crucial and represents a major determinant
of success [9]. One major challenge is adherence (of both patients and healthcare professionals) to the
behavioural changes that m-Health devices aim at inducing [2].

In the field of predictive respiratory medicine, there is a huge variety of m-Health measurements that
could inform future studies. They include environmental exposures, medication usage (mentioned above),
physiological variables, and so on. Integrating data from these multiple sources (using “classical”
biostatistical models or artificial intelligence) will allow potentially useful predictive models to be built with
a greater precision. Since m-Health applications can inform patients regarding environmental conditions,
they can allow them to avoid areas or conducts at high-risk (due, for example, to atmospheric air pollution
or allergen levels). Thus, such applications can be used for prevention of respiratory events, which will also
be enriched by the development of predictive models, as mentioned above. Again, the benefit from
“preventive m-Health applications” will need to be evaluated in properly designed studies, for which a
real-life component will be mandatory. Ultimately, as elegantly portrayed in the book “Deep Medicine” by
Eric Topol, the promise of combining all sorts of biosensors with electronic health records, tele-medicine
and big data is alluring. Opposite to what many people fear, it has the potential to make medicine more
humane, allowing more quality time in all doctor–patient engagements [10].

In conclusion, m-Health devices and applications, including connected inhalation devices, provide tools
that can serve P4 medicine (predictive, preventive, personalised and participatory), favouring treatment
personalisation, patient participation, and prediction and prevention of unwanted events. To reach these
goals, m-Health tools need to be well integrated in the global organisation of care and rigorously assessed
though adequate research studies. In that context, RLR is absolutely necessary to account for all real-life
effect modifiers (confounders) and to allow reliable conclusions to be drawn regarding the benefits that
can be expected for patients and society.
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