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Dr Nicholas Lane1,2,3

*contributed equally

1Department of Computer Science and Technology, University of Cambridge 2Department of Computer Science, University
of Oxford, 3Samsung AI Center

W3PHIAI-21 8th February, 2021

1 / 11



Electronic Health Records in the ICU

Diagram: Sanchez-Pinto et al. 2018
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Diagnosis Information is Hard to Use

Diabetes Subarachnoid
haemorrhage

…

I The large number of possibilities make distinguishing between
patterns of comorbidity difficult.

I There is a lack of data for rarer combinations.
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Distribution of Diagnoses in the eICU Database
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“Relatedness”: Grouping Similar Patients
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Graph Neural Networks (GNNs)
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Graph Construction

The “relatedness” score between two patients i and j is given by:

Mij = a

Shared Diagnoses︷ ︸︸ ︷
m∑

µ=1

(
DiµDjµ(d−1

µ + c)
)
−

All Diagnoses︷ ︸︸ ︷
m∑

µ=1

(
Diµ +Djµ

)
(1)

where
I D ∈ RN×m is a diagnosis matrix,
I N is the number of patients,
I m is the number of unique diagnoses,
I dµ is the frequency of diagnosis µ,
I a and c are tunable constants.
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Hybrid LSTM-GNN Model

Construct Graph1 LSTM Embeddings2 GNN Embeddings3

Static Embeddings4 Concatenate5
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Results
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Visualisation: LSTM-GAT* attention weights

Male
Age 66
Post Lumbar Spinal Surgery
Congestive Heart Failure
Hypertension
Pacemaker (position unknown)
Peripheral Vascular Disease
Deep Vein Thrombosis
Non-Insulin Dependent Diabetes
Valve Disease

Male
Age 76
Post Lumbar Spinal Surgery
Congestive Heart Failure
Hypertension
Pacemaker (position V)

Male
Age 71
Post Lumbar Spinal Surgery
Hypertension

Female
Age 60
Post Lumbar Spinal Surgery
Hypertension
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