
Data-Driven Medicine: A Meaningful Use of Patient Data to Improve
Process Adherence and Patient Outcome of Mechanically

Ventilated Subjects

In this issue of RESPIRATORY CARE, Walsh et al1 report on
the implementation of a data visualization tool that trans-
lates the overwhelming amount of patient data originating
from various sources in the ICU into meaningful clinical
information. By their intervention, the authors primarily
intend to improve adherence to evidence-based guidelines
during invasive mechanical ventilation in their pediatric
ICU population. In this editorial, we discuss the clinical
and technical challenges and potential benefits of the au-
thors’ intervention.

Evidence-based guidelines are only meaningful if their
implementation leads to the translation of medical evi-
dence in a feasible clinical process. Unfortunately, there is
often a discrepancy between evidence-based recommen-
dations and clinical practice.2 Why does this happen in the
real world? Various reasons have been put forward, but
one important reason is the inability to apply the evidence
in clinical practice.3 Furthermore, the lack of rigorous pro-
cess adherence remains problematic and might contribute
to worse outcomes for the patient.4 This is in sharp con-
trast with our increasing capabilities to monitor the clinical
process in detail.5 Especially in the ICU, we capture on a
continuous basis a considerable amount of data from var-
ious devices (eg, monitoring devices, mechanical ventila-
tors, dialysis machines). These data are directly commu-
nicated to our electronic medical record. Our ability to
document and monitor in the ICU the clinical process in
such detail has never been more evident than today.

Despite the overwhelming amount of data, clinicians
often fail to translate this stream of data into meaningful
information that is relevant for the clinical context of the
individual patient. Also, despite the continuous character
of the data, clinicians often keep using the electronic med-
ical record as an old-fashioned paper record relying on
(randomly) one or 2 hourly point prevalence measure-

ments, neglecting the full continuum of the data.6 Appre-
ciating that significant physiological alterations might oc-
cur during short time periods, there is a need to take the
whole continuum of the available data into account in our
clinical decision making.7,8

SEE THE ORIGINAL STUDY ON PAGE 268

The study by Walsh et al1 published in the current issue
illustrates a considerable effort to tackle this problem in
the field of mechanical ventilation. By using evidence-
based treatment goals for pediatric patients receiving in-
vasive mechanical ventilation as a starting point, the au-
thors showed how process adherence during mechanical
ventilation can be improved. An essential element in their
strategy was to integrate the data from connected mechan-
ical ventilators and other medical equipment with the clin-
ical information already available in the electronic medical
record system. The data were processed by a software tool
and visualized in a highly informative format to the clini-
cian. This allowed the clinician to monitor and track the
process of mechanical ventilation in his or her patients.

The authors were innovative by capturing the data on a
continuous basis, by integrating multiple data sources, and
by transforming this overwhelming information load into
useful clinical information. Remarkably, a beneficial ef-
fect was shown on different outcomes, such as acceptable
ventilation, acceptable oxygenation, barotrauma, and vo-
lutrauma-free ventilation time. The largest improvement
was achieved in the volutrauma-free category. This is of
significance because volutrauma plays a crucial role in the
development of ventilator-induced lung injury.9 The con-
tinuous character of the data visualization might be of
clinical importance because even short periods of inade-
quate mechanical ventilation might affect patient out-
come.10 Finally, the authors attempted to integrate all of
the data into a single parameter, the mechanical ventilation
score. This score showed improvement during the study
and tended to be higher in survivors.

The study presented in this issue might be criticized for
complexity, since many simultaneous interventions took
place. It is also clear that the mechanical ventilation score
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will need additional prospective validation. Also, the study
was not powered adequately to detect a difference in clin-
ical outcome.

Additionally, one particular point that needs specific
attention is the management of artifacts.11 A significant
proportion of an automatically measured vital parameter
(eg, blood pressure measurement or transcutaneous oxy-
gen saturation) might be artifactual.12 It is crucial that
these artifacts be well recognized and dealt with by the
computer to provide the clinician with reliable informa-
tion. Another point is that the authors had to develop a
separate software tool. This illustrates that contemporary
(enterprise) electronic medical records or (stand-alone) pa-
tient data management systems still do not provide all of
the tools to accomplish this task. Ideally, this kind of func-
tionality should be built into the electronic medical record
or patient data management system.

Nevertheless, the authors demonstrated well that pro-
cess adherence increased as a result of their interventions.
This is still no guarantee of better patient outcome, but at
least it allows the clinician to make an informed, and
hopefully better, treatment decision. The authors acknowl-
edge that the hospital of the future is a data-driven hospi-
tal. The authors have shown that this is also applicable in
the pediatric ICU, at least in the field of mechanical ven-
tilation, but also in many other fields of intensive care. The
next major future challenge is to optimize the use of this
growing quantity of medical data by translating these data
into meaningful clinical information that enables the cli-
nician to improve clinical decision making during venti-
lation.
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