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Venovenous extracorporeal membrane oxygenation
(VVECMO) is being increasingly employed as a rescue
intervention and a temporary treatment for patients with
severe acute respiratory failure who are refractory to
conventional treatment. There has not been established
a universally accepted consensus on the indication for
VVECMO. Many clinicians will follow the suggestions
for use of the international Extracorporeal Life Support
Organization (1), which also lists a number of relative
contra-indications known to increase mortality. However,
the final decision is made by the discretion of experienced
clinicians and may vary between institutions as well as
therapists. Due to the lack of rigid guidelines, several risk
prediction models have been developed aiming to aid
clinicians in their decision for VVECMO.

Hilder and colleagues recently introduced us to the
PRESET score, a new prediction score for hospital
mortality in VVECMO patients (2). Besides externally
validating four pre-existing risk scores [ECMOnet score (3),
RESP score (4), PRESERVE score (5) and Roch score (6)],
they constructed a new model incorporating five
extrapulmonary variables. They validated the PRESET
score in an independent, external cohort. In their local
cohort, their novel model predicted mortality more accurate
than previous scores and was therefore claimed to be a more
precise choice for decision support in patients with acute
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respiratory distress syndrome to be placed on VVECMO.

Rozencwajg et al. have made a systematic overview
of pre-existing risk models up to 2016 and compared
them (7). The PRESET risk model consisted of arterial
pH at admission, mean arterial pressure, lactate, platelet
concentrations and pre-ECMO length of hospital stay.
They have categorized each variable, yielding an end total
score between 0-15. Referring to the table by Rozencwajg
and colleagues (reproduced with modifications in Table 1),
we can see that some of the variables are overlapping with
known factors, whereas others are new.

The differences in the models and their performance
in new patient cohorts lead to questions regarding the
feasibility of using mortality risk prediction models in
VVECMO patients. Every prediction rule will only be as
good as the collection of underlying data. Differences in
the model composition may be a result of the heterogeneity
of the VVECMO databases, in terms of size, population
and the data variables collected. A priori pre-selection of
patients by institutional guidelines may irrevocably alter
the final results for a prediction model. For example, age
will not be a relevant factor if older patients are denied
ECMO on principle. Further hazards may be related to
small numbers of patients included or correlation between
variables, like arterial pH and lactate, or mean arterial
pressure and lactate. The varying in-hospital mortality rates
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might reflect the differences in the decision for ECMO, but
may also be related to local treatment variations.

We observe an increased attention for prediction models
in the literature and in clinical practice. Unfortunately, a
prediction model often works well for the local population
of patients, but shows significantly poorer predictive
abilities when applied to external cohorts. When acceptance
or denial of a possible treatment may be potentially crucial
for survival, an area under the receiver-operating-curve
(AUC) of 0.70 must not be considered to be adequate itself.
Five out of seven prediction models for VVECMO patients
have been externally validated (Table I). As expected, the
models generally performed best in the patient cohort from
which they were developed. Poorer performance in new
patient cohorts led to the construction of new models. The
new model by Hilder ez 4/. adds to the total list, but it is
difficult to excerpt what they did differently. The challenges
and limitations brought up by Rozencwajg et 4/. remain
unsolved: Hilder et /. used the same statistical methods for
development (logistic regression analyses) and validation
(AUC). They did not perform bootstrapping nor mixed or
random effects models as asked for by Rozencwajg er /. We
are at a standstill.

The outlined main purpose of the risk models has been
to aid individual case management. It is indisputable that
the prediction rules do not replace clinical evaluation of the
patient. They represent a supplementary tool for clinicians
in their decision-making process. Other purposes mentioned
include use in research and for quality improvement.
However, has anyone employed any risk models to their
patients? Did they experience any usefulness? And not at
least, did they evaluate their usefulness?

It is important to improve the scientific approaches for
evaluating prediction models. We should adapt to general
guidelines for prediction modelling, following the steps
of development, validation and updating, impact and
implementation, as outlined by Toll ez 4. (13). Moreover,
rather than starting from scratch for each new patient
cohort, we should try to build on previous findings and
see if we can adjust or update it, rather than replace it.
Janssen ez al. have described methods of updating prediction
rules, from adjustment of the intercept only, to adjustment
of regression coefficients of predictors with or without
inclusion of additional predictors (14). The updated
model should be based on additional patient data, thereby
expanding the dataset, yielding better risk estimates and
improving its calibration and/or discrimination.

Whereas the evaluation of calibration and discrimination
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often are useful first steps in evaluating a model or in
comparing two prediction models against each other, the
AUC value is insufficient to demonstrate that a model
would improve decision-making (15). Novel measures
related to clinical usefulness, including calculation of net
reclassification and decision curve analyses have been well-
established (16). Closer attention to these guidelines and
keeping updated with statistical methods and tools may help
us lift our research to the next level.

We want to encourage a shift in study focus, from
continuously developing new models, to elaborating the
ones we have, continue to improve them and work on
integration into clinical practice. It has been discussed
whether large patient heterogeneity amongst those
supported with VVECMO may limit the usefulness.
Evaluating the usefulness of current models will help us
further in the discussion.
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