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1. Data Access in a Public Health Emergency
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Source: Robert L. Grossman, Supporting Open Data and Open Science With Data Commons: Some Suggested Guidelines for Funding Organizations,
March 23, 2017.



Data Driven Decision Making for
a Public Health Emergency
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2. Data Commons



Data Commons

e Commons are resources that are held in
common (and not owned privately) that a
group or community manage for individual and
collective benefit.

e Data commons are software platforms that co-
locate: 1) data, 2) cloud-based computing
infrastructure, and 3) commonly used software R i i
applications, tools and services to create a
resource for securely managing, analyzing, BioData \ 2
integrating and sharing data with a community, m P;{ &AHV”-
while protecting privacy.




Data commons balance protecting human subject data with open

research that benefits patients:

Research ethics
committees (RECs) review
the ethical acceptability of
research involving human
participants. Historically,
the principal emphases of
RECs have been to protect
participants from physical
harms and to provide
assurance as to
participants’ interests and
welfare.*

Protect human
subject data

The right of human
subjects to benefit
from research.

[The Framework] is
guided by, Article 27 of
the 1948 Universal
Declaration of Human
Rights. Article 27
guarantees the rights
of every individual in
the world "to share in
scientific advancement
and its benefits"
(including to freely
engage in responsible
scientific inquiry)...*

Data sharing with protections provides the evidence
so patients can benefit from advances in research.

*GA4GH Framework for Responsible Sharing of Genomic and Health-Related Data, see goo.gl/CTavQR
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Data warehouses
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Data commons organize
data for a community
and can support
scientific, medical and
healthcare data for
research or support a
public health emergency,
while providing security
and protecting privacy.



3. Pandemic Response Commons



Pandemic Response Commons

A data commons to improve health outcomes for COVID-19

https://pandemicresponsecommons.org/

Home About COVID-19 Commons v Governance v Members and Contributors v News Working Groups Contact Us

onhal COWID-19 commons.

The Pandemic Response Commons represents a collaborative data ecosystem powering research to improve health outcomes, epidemiological models, and back-to-work

models. It is developed and operated by a private-public partnership managed by a 501(c)(3) not-for-profit corporation.
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Pandemic Response Commons Consortium

Chicagoland COVID-19 Consortium Data Technology & Consortium Partners
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e  Qurfirst regional commons is in the Chicago region.

Open Commons Consortium — 501(c)(3) not-
for-profit that operates the commons

Matter Chicago

P33 Chicago
University of Chicago
BioTeam

Amazon

Our focus is providing the infrastructure, technology and expertise to set up and operate a regional COVID-

The Consortium is a public-private partnership funded by philanthropy and in-kind donations.



Data Types

Clinical data (subject/patient level data)

Pandemic Response Commons Statistical Summary Reports (SSR)
- Time series data with accurate dates
- For epidemiological models and back to work/school models

Data for researchers
- De-identified data under safe-harbor (dates are approximate)
- Clinical/Phenotype data
- Molecular (viral and host) data
- Image data

COVIDStopLight resident-donated data (not associated with a health care provider)
- Progressive app (works on the web or a smart phone)
- For identifying hot spots / hot vectors in de-identified / privacy preserving manner

- How do you feeltoday? @ () @
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Gen3 Workspaces —
Jupyter Notebooks

R-Studio

Chicagoland COVID-19 Commons Home | Partners | Submit Data .L |
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The Jupyter notebooks contained in this notebook viewer pull data from various external sources to generate and output useful tables,

Notebook Browser

COVID-19 Jupyter Notebooks
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go.Bar (name="TCGA: Ovarian Cancer (GDC)", x=age_decade, y=fatality_all['TCGA: Ovarian Cancer']),

)

fig.update_layout(
yaxis=dict(tickformat=".0%"),
barmode="group",

title="Fatality Rates by Age in COVID-19 and TCGA Ovarian Cancer",

xaxis_title="Age",
yaxis title="Case Fatality Rate",
legend_title="Datasets",
font=dict(size=15}),

)

fig.show( "notebook")

Fatality Rates by Age in COVID-19 and TCGA Ovarian Cancer

static, meaning the data being used by the notebooks is not updated in real time. These notebooks are also available in the Gen3 Works

instructions listed in the readme.md file. When running the notebooks from the Workspace the most recent data is pulled from the origi

render the most updated information.

Exploring the Demographics of COVID-

19 Cases

In this notebook, we explore some of the
demographic data associated with COVID-19
cases in the Chicagoland Pandemic Response
Commons.

Chicago COVID-19 forecasting using
SEIR models

In this notebook, we construct an SEIR model for
COVID-19 in Cook County, lllinois, using data
sourced from Johns Hopkins University, but
available within the Chicagoland COVID-19
Commons. We then perform an optimization of
initial model parameter values and do some
simple validation.
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We demonstrate the visualization of the Johns
Hopkins COVID-19 data currently available in the
Chicagoland Pandemic Response Commons. We
plot the trend of confirmed, deaths and
recovered infected cases for countries of interest.

Datasets
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COVID-19 in South Korea
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COVID-19 in nCOV2019
COVID-19 in Indonesia
TCGA: Ovarian Cancer (GDC)
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COVID StoplLight - Data Donated by Area Residents

Health Report
P COVID
Making a difference is as easy as 1-2-3. Stoplight

1. Indicate below if you feel healthy now, or if you're not feeling well
2. If not feeling well, indicate what symptoms you are experiencing
3. Indicate where you are by entering your zip code

CovidStoplLight.org

' 3\

© Healthy * Progressive app so it can be run
) . from a browser or downloaded to
! Not so good ) your smartphone
. _ \  Second app being beta tested to
| ©  Sick ) identify hot spots in buildings

when workers or residents opt in


http:CovidStopLight.org

4. Recommendations



Recommendations

1. Set up national and regional commons to support public health emergencies.

2. Establish trust relationship between two commons that have similar privacy
and security policies and share data through APIs. Support federated queries in
other cases. In all cases, balance privacy and security with the need to improve
health outcomes and improve community life.

3. Set up a persistent data commons infrastructure that is ready for future
responses to epidemics and pandemics. Have data sharing agreements in place
and data infrastructure ready to go.

4. Agencies and foundations that fund biomedical research should require that
researchers share data and provide the computing infrastructure (“commons”
and bioinformatics resources that are required to support secure, compliant
data sharing that respects privacy.
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Bionimbus. To large more about large scale, secure compliant cloud based computing environments for biomedical data, see:
Heath, Allison P., et al. "Bionimbus: a cloud for managing, analyzing and sharing large genomics datasets." Journal of the
American Medical Informatics Association 21.6 (2014): 969-975. DOI: 10.1136/amiajnl-2013-002155. This article describes
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