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Problem

Problem Statement

o Calculate resource demands for treating COVID-19 patients based on disease
spread projections from epidemiology models

> Anticipate possible times and locations of medical resource shortfalls throughout
the pandemic

° Incorporate uncertainty in the parameters of the resource model

Resource Outputs
Model
Inputs
o Committed Consumable
Treatment s ey Resources Resources
Stage NeeciOver Need Over Need Over
Local IHME | EpiGrid UG Time Time
Fates Floor Nurse Beds Gown
sl Al ICU Nurse ICU Beds N95 Mask
Over Time I
Physician Metered Face Shield
Parameters Dose
Probability of going to ICU, Probability of ~ Respiratory Inhaler Gloves
needing ventilator; Max time on Therapist
ventilator, Max time in ICU if not Ventilator Sedatives

ventilated; Probability of death if
ventilated or if not ventilated;
Number of gowns/masks/gloves used per
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Approach: Use Latin Hypercube Sampling (a stratified sampling method to
achieve good sample coverage) to propagate uncertainty in the parameters
through the models and generate distributions on the output.

* We developed pre- and post-processing scripts to launch these on the HPCs.

* 3115 counties * 3 scenarios * 100 samples of resource model = 934,500 model
evaluations

* This would have taken > 500 hours to run on one computer. We were able to
run in less than 5 hours on the HPCs.

Postprocessing

EpiGrid Patient Stream

PER COUNTY: Scenariol  ~~u RESOURCE MODEL

Scripts to aggregate county
level data to state level
Scripts to generate tabular

EpiGrid Patient Stream S Personnel Resources (Nurses, ICU Nurses, - results (statistics on 25

PER COUNTY: Scenario 2 Physicians, Respiratory Therapists) requnse qufantities asa
function of time)

Scripts to generate figures
showing uncertainty on
resource projections as a
function of time

Number of resources needed over time

P Fixed Resources (Ventilators, Beds, etc.)

EpiGrid Patient Stream /
PER COUNTY: Scenario 3

PPE and consumables (Masks, Gown, Gloves,
Face Shields, Sedatives)

For each county and each scenario, Run scripts for
Repeat for 3115 counties . sample over the uncertain lT:IOd?l ——— aggregation and
parameters to generate realizations of generation of results

time series predictions
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Results

Results: Statistics on 25 resource needs for each of the 3115 counties in
the country, including mean, standard deviation, and exceedance

probabilities. _ _
Resource needs over time with a

range of uncertainty
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