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Clinical interpretation of an interpretable
prognostic model for patients with COVID-19
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Li Yan and colleagues described an interesting predictive model of
unfavourable prognosis in critically ill patients with coronavirus
disease 2019 (COVID-19) in a single-centre study in China'. The
model was developed and validated using interpretable machine
learning techniques (in this case, a supervised XGBoost classifier
modified into a ‘single-tree XGBoost’ to further increase inter-
pretability)'. The model selected three biomarkers (high-sensitivity
C-reactive protein (hs-CRP), lactic dehydrogenase (LDH) and lym-
phocyte counts) that could be used to predict mortality more than
10 days in advance with >90% accuracy.

Along with interpretability of the model, interpretation of clini-
cal data remains paramount. In this regard, the authors correctly
reported that persistent increases in hs-CRP levels reflect persistent
inflammation and may be an important marker for poor prognosis
in acute respiratory distress syndrome'. However, very high hs-CRP
levels may also reflect the development of severe bacterial super-
infection, which is expected to be a frequent complication in criti-
cally ill patients with COVID-19, and potentially the true reason
for increased mortality in a non-negligible proportion of them*’.
In addition, LDH levels may increase and possibly predict prog-
nosis in severe bacterial infections*®. Although all of this may not
strictly change the interpretation of the performance of the model
(patients who develop bacterial superinfections are in fact at higher
risk of mortality), it may change the clinical perspective, shifting
the interest of clinicians from identifying patients at higher risk of
death to identifying those at higher risk of superinfections or other
complications (to prevent or detect them earlier) before observing
substantial increases in hs-CRP and LDH levels. This is just a pos-
sible alternative, non-mutually exclusive explanation of the results

of the model by Li Yan and colleagues, which nonetheless stress the
importance of a continuous, proactive dialogue between clinicians
and developers of machine learning models to fuel further progress
in this area.
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