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Nurses Die, Doctors Fall Sick and Panic
Rises on Virus Front Lines

The pandemic has begun to sweep through New York City’s
medical ranks, and anxiety is growing among normally

dispassionate medical professionals.

At least 5000 healthcare worker (HCWs) illnesses and 61 deaths from COVID-19 in Italy.

Nearly 14% of Spain’s confirmed COVID-19 cases are HCWSs.

Early reports from the US show multiple HCW illnesses and at least two deaths.
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Control the COVID-19 Pandemic
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Healthcare is complex. ..

But we can build better complex systems to
deliver better care.
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How can we create systems enabled by Al?

Intelligent care delivery system

(New structures, processes, and patterns
for delivering care enabled by ML models)

Machine learning model(s) =)
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Understand the

problem

« Process mapping,
EHR data mining,
interviews

+ Key driver analysis

« Empathy mapping
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Design
Intervention

+ Ideation and
design sessions

« Process redesign

« Train and tune ML
model

« Information
system design

-

Implementation

« Engagement with
clinical leadership

+ Education/training

» Gembas, user
feedback

» Assess
implementation,
process, and
clinical outcomes

 Decide to iterate,
maintain, scale, or
retire intervention
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Mobilize critical care resources early

EE—— Intensive
Care Unit

Hospital Wa rd Risk of needing mechanical

ventilation

Hemodynamic instability

Higher level of nursing care

How can we identify sick patients with COVID-19 before they

emergently need critical care?
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Understanding the current state and barriers

CLINICAL DETERIORATION PRIORITIZED PAIN POINTS
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Deriving the components for a new system
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Primary Findings

Signs are being missed due to data overload and lack of
continuity

Signs are not acted on due to lack of shared mental model

Comprehensive and visible clinical
status monitoring

Accurate/objective clinical assessment
based on data with built in feedback
loop

for clinical deterioration leading to disagreement among
team members

Current detection methods are inaccurate or late because
they take into account only a subset of the data available

causing deterioration

Margaret Smith, MBA

Pre-defined triggers for involving
appropriate core & extended team
members (rate of change/thresholds)

Clearly defined initial response and
intervention to early clinical
deterioration detection

Agreed upon workflows at each trigger
point after the initial response

Role clarity throughout the process

Currently performed
by human experts,
can be translated
into a machine
learning task
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ldentifying the prediction task and model

* Prediction task requirements
* Outcome should reflect an overall state of “being critically ill”
* Time of prediction needs to be early enough prior to the time of outcome

* Model selection
e Model developed by EHR vendor (Epic Systems)

* Trained across three hospitals with ~327k patient encounters using ordinal
labels (rapid response/code event, ICU transfer, inpatient death)

e At runtime, outputs a “deterioration index” from 0-100
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Good performance on predicting ICU transfers,
rapid response events, and inpatient deaths

Risk Profile - Within Bucket

Percent of Encounters
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Digital interfaces that enable workflows

#= Deterioration Index

72

61

u
(=]

1800 1815

#% Deterioration Index Trending (Last 120 hours)
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% Infection Monitoring

Temp/WBC Trend

Last 180 hours
37.2»
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Mo lab results dl‘ta found

Anti-Infectives
Mo matching active medications
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Description

Current estimated level of deterioration for a patient.

This score is available for currently admitted patients over the age of 18
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= Vital Signs &
View Graph
03/26 0659

Temp (°C) 36.5-36.9
Pulse 62-99
Resp 18-30
BP 123/62-132/69
5p0O2 (%) 93-99

Mark as Reviewed

Report

03/26 0700
03/26 1856 Most Recent
36.6-37.2 37.2(99)
59-119 79
18-31 1 27
119/85-157/68 119/85
95-100 96
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An intelligent system that enables new team
structures and roles

Primary ICU triage
Physician team

COVID-19
airway
team

Bedside
Nurse

Stanford
HEALTH CARE @ Stanford | MEDICINE



ronl@stanford.edu

Twitter: @ronlivs
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