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» Divergence @
raises new questions:

» Is STI an indicator for PrEP? (as an STD program interve

» What is the impact of PrEP on STI prevention?

BACKGROUND



prevention

PURPOSE OF THE PROJECT
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Within a subreddit, users see a
list of submissions.These can be
statements, questions, images
or links to other websites.

In the PrEPared subreddit, we
frequently find people asking
about symptoms, experiences,
sources and perceptions related
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REDDIT IS AN OPEN FORUM PLATFORM THAT ALLOWS USERS TO SUBMIT AND
COMMENT ON LINKS, IMAGES, AND STATEMENTS FROM ACROSS THE INTERNET.
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Within a submission, users can comment in a threaded, hierarchical branching format.

Comment
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Subreddit

Submission Title

gen
+TESTED STD | comments | show images (2)

Is this herpes?

ys ag

yys5739 Submission Author

http://imgur.com/qH7rim4 I had unprotected oral sex and protected piv one week ago. I noticed that my urethra
was red and it made me nervous. It's not a blister or lesion and it doesn't hurt to touch or urinate, I just decided to
look inside and saw that it was red. (I tested negative for Gonnoreha and chlyamydia.)
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Document Cloud
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DISSECTING REDDIT POSTS



» Develop sea

» 20 search terms (product names,
prevention)

» Up to 40 concepts (e.g. stigma, side effects, adherence)
» Data analysis and output
» Process queries (one time .csv data file with meta-tagged data)
» Data explorer dashboard to conduct analysis/output

STEPS IN THE PROCESS



» How are MS

» When discussing PrEP how often are STDs o
discussed, which STDs are mentioned, and in what conte

REFINED RESEARCH QUESTIONS,



> Visualiza

» Provide a view of the “size or vc
PrEP (but not the “shape or meaning” of the

DATA EXPLORER (DASHBOARD)
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The matrix format helps us to organize our terms and questions into explicit sets and relations.
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» Context of P
» Evaluate potential utility of subreddits &

» Evaluate potential for network analysis (topical content) anc
analysis

NEXT STEPS
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Building Capacity for Automated Phylodynamic Analysis
Alook at the 2015 HIV Outbreak in rural Indiana

Hls Campbell, MS
Computational Biologist
Division of HIV/ AIDS Prevention
National Center for HIV/AIDS, Viral Hepatitis, STDs,and Tuberculosis Prevention

CDCHealth Information Innovation Consortium
August 1t,2017



Program Perspective — Data Silos

Surveillance Laboratory Epidemiology




Program Perspective — Data Lake

Surveillance




Connecting the Dots

Incidence Surveillance Molecular Surveillance




HIV-TRACE — Quantifying difference between sequences

Independently align each sequence to a reference

Master Reference Sequence

Sample Sequence

o

HIV Sequences in FASTA file

=)

Calculate distance between all possible pairs

Sei uence A

Sequence B

‘Threshnld Filtration

““oi | o2 | oisance

A B 0.001
A D 0.014




HIV-TRACE Results — Simple Example

“oi |2 | oisance
A B 0.001
A D 0.014 1.4%

O



Why build transmission networks?

Resultsdirectly comparable to traditional contact tracing data
e Canreadily compare genetic distance and contact tracing

FHne-grain resolution of transmission dynamics
« Inform outbreak-specific intervention efforts
* Inform future prevention strategies

Identification of unreporteddirect or indirect transmission links
* Aid for partner services and outbreak investigations



Complementary Perspectives

Epidemiological

Je
e

High-Risk
Sexual
Network



Complementary Perspectives

Epidemiological + Laboratory

Je
e

High-Risk HIV Genetic Distance
Sexual Network
Network




Complementary Perspectives

Epidemiological + Laboratory — Integrated

J
30 %

High-Risk HIV Genetic Distance
Sexual Network
Network

Both



Analytics Enrichment

Informatics

- -

Integration

V4

Both Contact & Genetic Minimum Spanning Tree
(MST)



Decision Support

Informatics Clinical

+ +

Integration

V4

Recency of HIV Infection

Both Contact & Genetic Minimum Spanning Tree

(VST @ Established

O Acute



Outbreak Response — HIV Outbreak among PWID in
rural Indiana

=  Qutbreak Details
— >220 HIV+ diagnoses

— >90% inject drugs
e 4-15x/day

e 1-6 partners/injectio

— >90% HCV co-infection

il .
Size Scale

T|:|13I high rizk contacts

— High prevalence of sex e



Decision Support - Machine Learning
- HIV Outbreak in Rural Indiana, 2015

N =552
32.8% HIV-infected
IDU <3
IDU = 3 I IDU » 3—
N=435
16.8% HIV-infected

0% 100%
HIV HIV
Prevalence Prevalence
hﬁe}ﬂl[}u =10

N=357
9.8% HIV-infected
IDU 2 4
DU = 1. DU = 1.

rDU 2 1—I—|DU = 11 r
16/263 19/94 11/47
6.1% HIV-infected 20.2% HIV-infected 23.4% HiV-infected

1 partner 2+ partners 1 partner 2+ partners




Outbreak Simulations
- HIV Outbreak in Rural Indiana, 2015

200+

—_—
o
L]

Outbreak Cluster Identified

State of Emergency /‘
1 n I
i f
: }l

Initial Outbreak Diagnosis

Cumulative HIV+ Diagnoses
@ =
=) =

Cumulative HIV+ Diagnoses

2012 2013 2014 2015 ' Jan'1s  Aprils  Jul‘l5

Date of Diagnosis / Date of Inferred Seroconversion



Outbreak Response — HIV Outbreak among PWID in rural Indiana

 Most HIV sequences are highly similar,
representing rapid and recent transmission

Genetic Distance Network
polymerase region

1.5% distance
Pairwise Genetic Distance Histogram threshold

4000 7

2000

Frequeney
B
(=]
[=]

1000

{I.{II{I{I 0 .culcl 5 0 .cl'1 0 EI.{II*I 5
Tamura-Mei (TM33) Genetic Distance



Outbreak Response — HIV Outbreak among PWID in

rural Indiana

* Pruning links with a lower threshold reveals
community structure at cost of historical resolution

e Subgroups may be evidence of biological, social,
temporal, and/or geographic factors

0.1% distance threshold

FPairwise Genetic Distance Histogram

4000 7

2000

Frequeney
B
3

1000

n.n'nn 0 .n'cl 5 0 .0'1 0 0.0'1 5
Tamura-Mei (TM33) Genetic Distance
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nce Network

Node Color
‘ Group A
Node Size
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Reported
© croupc Needle
‘ No Group Partners



Outbreak Response — HIV Outbreak among PWID in rural Indiana

*  Minimum spanning trees (MSTs) select the most Composite of
parsimonious links from the distribution of distances 100 unique MSTs
 There can be many equally true MSTs, so we combine e :.'

many unique MSTs to illustrate uncertainty

FPairwise Genetic Distance Histogram
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Frequeney
B
3

1000

n.n'nn 0 .n'cl 5 0 .0'1 0 0.0'1 5
Tamura-Mei (TM33) Genetic Distance



Complementary Perspectives
- HIV Outbreak in Rural Indiana, 2015

Mostly
Uninformative
Noise

Close

Genetic
Links

High-Risk
Contacts

N > 10,000

Probable
Transmission Links

N =182



Outbreak Response — HIV Outbreak among PWID in
rural Indiana

Genetic Distance Network Minimum Spanning Trees Inferred Transmission Network
1.5% distance threshold Mean Distance <0.1%

Size Scale
Number of

Group Color ® Edge Color

2lgh~ Risk . . = ?g': ; @ Bridge

?/r_::{ts . @ — ili:;:ourted Earliest
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Integration is Complex and Resource Intensive

Cases without sequences
NHSS datasets
prep Cases with sequences
sequences
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Data Prep
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Exploratory Analysis
. B oo
AI p I n e C h O r u S rdiaru_-i V_CDd_timeDNgs.cov /

Powerful collaborative and
analytics tools via web forms /vg

'V Status Decizion Try HIV Status Alpine Forest
Indi 75_ LabAggregates
. HIY Positiogs
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mf! EpicGeos

Intuitive workflow editor with - o ® .

drag and drop “operators” / \ o /\

Built-in analytics (decision trees,
linear regression, PCA, k-means,
and dozens more)

L

epi person list master inventory list
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Custom code turned into drag & = o "
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Open source and Enterprise
» github.com/alpinedatalabs




Automated Solution Model #1

Algine Forest Evaluator-1

ROC-2

Enables reproducible machine W
. . Goudness of Fit-2
learning analytics

Model #2

E A'lpl'l’é Forest Evaluater
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¥

...without the programmer! =
o = @
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u Join  gg-z0Random Sample  B0%a-Train 200 - Fyaluste  LRINE Forest Y —— S
finalJoin_Indiana-1.csv
@ Model #3
Decision Tree

Predictor

SVM Classification ROC
Goodness of Fit



Network Visualization

Centrifuge - Enterprise =
Network visualization, exploration, | oo
and animation | w=-

Ei] Mo lat(2)

Dynamic model generation T

E

e Person €— Person nse

e County €-> County
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e Color = Infection Status

e Size = # of Reported Partners
e Link width = genetic distance

Pattern Recognition

Low-cost ‘lite’ version on the way for public health
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MicrobeTRACE

I MicrobeTRACE v. 011

Setect Files

Sequences + Epidemiologic Data

github.com/cdcgov/microbetrace
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<. MicrobeTRACE v.01.1
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MicrobeTRACE
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Potential for Enhancement

Business
Partner with vendors for licensing innovation
e Public health “ROI” doesn’t translate to increased budget

Admin
Network administration and security must catch up and keep pace

Technology

Dynamic redaction of PlII
e Submit necessary data for automated analysis
e Rapidly integrate sensitive data locally



Indiana

On the Shoulders of Giants
Software and Support

Indiana State Department of .
Health Scott County Health
Department

Clark County Health Department .
Foundations Family Medicine
Indiana University School of

Surveillance

HIV Incidence and Case
Surveillance Branch (HICSB)

— Molecular HIV Surveillance

Sate, Territory, Local,and Tribal
Public Health Departments

Medicine, Division of Infectious STOPStUdy

Diseases

University of Louisville School of
Medicine, Division of Infectious e
Diseases

NCHHSTP Division of HIV/AIDS
Prevention NCHHSTPR Division of

NYC, NC, and SF public health

NCHHSTP, Division of HIV/AIDS
Prevention (DHAP)

Viral Hepatitis NCEZID, Division of COmmercial Laboratories

Scientific Resources, Specimen e
Management Branch and Biotech «
Core Facility

Epidemic Intelligence Service

Quest
LabCorp

SciComp, ITSO and OCISO at CDC
Leidos Inc.

— Centrifuge Systems

— Trifacta

— Alpine Data Labs

UCSD Viral Evolution Group (VEG)
Stanford Visualization Group
Seattle Interactive Data Lab

Stanford HIV Drug Resistance DB
Team

Los Alamos National Laboratories
Gephi Consortium



Items of interest

Data Visualization Scientific Advisory Group [link]

CDC GitHub organization - https://github.com/CDCgov/
CodeForAtlanta — 8/13 — [link]

CodeDay — Nov 11/12 — Registrations up [link]

CDC Tracking Network Enviro Health App Challenge
http://www.envirohealthchallenge.com/ - winners Sep 1

Next Forum — November 7, 10am-11am ET- Share ideas
you would like to have covered

Please take 90 seconds to share your feedback,
httpS'//epiinfowebsurvev cdc.gov/Home/aa515f48-55f7-

improving the quarterly forums



https://intranetwp.cdc.gov/dataviz/
https://github.com/CDCgov/
http://www.codeforatlanta.org/
https://codeday.org/atlanta
http://www.envirohealthchallenge.com/
https://epiinfowebsurvey.cdc.gov/Home/aa515f48-55f7-4a14-9b82-1a5bd2f96124

Thank You & Questions

For more information please contact Centers for Disease Control and Prevention

1600 Clifton Road NE, Atlanta, GA 30333
Telephone: 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348
Visit: www.cdc.gov | Contact CDC at: 1-800-CDC-INFO or www.cdc.gov/info

The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the
Centers for Disease Control and Prevention.
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