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Research IT Information & Exchange Series

e Goal: To educate pediatric researchers on the Research
IT and Informatics resources and expertise available to
facilitate their research and to identify areas where we
can enhance IT methods to better support research.

 Format: One hour sessions led by subject matter
experts to present information on the current services
and expertise available.

* Intended audience: Researchers with an interest in
capitalizing on Research IT tools to make their research
better. Also, researchers who are interested in using
Big Data and Healthcare Analytic approaches in their
research.



Research IT Information & Exchange Series:

Learn about suitable collaborators and specific areas
of expertise in Atlanta based institutions. We will
also highlight and discuss best practices in these

types of collaborations.



Research IT Information & Exchange Series
Our presenters today

e Gari D. Clifford, PhD, Interim Chair, Associate Professor,
Biomedical Informatics, Emory University, Associate
Professor, Biomedical Engineering, Georgia Institute of
Technology

e gari.clifford@bme.gatech.edu

e Jon Duke, MD, Director of Health Data Analytics, Georgia
Tech Research Institute

e Jon.Duke@gatech.edu



mailto:gari.clifford@bme.gatech.edu
mailto:Jon.Duke@gatech.edu

e Dr. Gari Clifford and his team presented work that is
to be published and therefore cannot be shared
until it is published.

* The video from today’s session does NOT include
this part of the presentation, but starts with the
presentation by Dr. Jon Duke.

e Dr. Jon Duke’s slides follow
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Example: C. Difficile

e Clostridium Difficile colitis is a hospital-borne infection
associated with antibiotic use

e C. Diff costs the US Healthcare System $4.8 billion
annually and is a major target for infection control
efforts nationally and internationally

e Predicting risk of C Diff infection can optimize
prescribing and early detection
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Step One: Harmonize Data

e Structured data is
harmonized to the OMOP
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OHDSI Collaborators:

e >200 researchers in academia, industry, government, health systems

e >20 countries

e Multi-disciplinary expertise: epidemiology, statistics, medical informatics,
computer science, machine learning, clinical sciences

Databases converted to OMOP CDM within OHDSI Community:

e >G5 databases

e >660 million patients




Step One: Harmonize Data

e Unstructured data is analyzed via NLP tools
including cTakes and GT-developed open-

Sr....AA PGP |- T,

She subsequently came to the medical floor, and then developed

diffuse abdominal pain, diarrhea, and cramping, with nausea. She was given bowel rest, anti-emetics, and treated emperically

for ¢. difficile colitis. One stool sample was obtained, and was negative for ¢, difficile, but given the clinical picture, the decision was made to plan an empiric 14 day
course of oral metronidazole to treat this. .

# Afib - rate controlled with home meds. Should not resume

warfarin until at least 10 days after procedure {[**3371-6-24#*]) given the bleeding that she experienced. Despite being off of warfarin, her INR remaired elevated, however; t
his is likely due diminished po intake during the course of this illness.
# Code: DNR/DNI

Medications on Admission
Diltiazem GO

Mirtazapine 7.5 QHS:PRN
Zolpidem 5 OQHS:PRN
Acetaminophen 500-1000mg PO PRN
HCTZ 37.5

Alphagan one drop daily per eye
Procrit 20,000 5Q QwWed
[**Doctor First Name 943%%] 60 PO daily
Zoloft 100mg PO Daily

Colace 100 PO BID

Fleet Enema 1 sup PR PRN

SINTENCE: B ot prative colitis may b
] L )

Discharge Medications

1. Bisacodyl 5 mg Tablet, Delayed Release (E.C.) Sig: Two (2)
Tablet. Delayed Release (E.C.) PO DAILY (Daily) as needed.

2. Senna B.6 mg Tablet Sig: One (1) Tabletr PO BID (2 times a
day) as needed. 3. Diltiazem HCl 60 mg Tablet Sig: One (1) Tablet IR
times a day). 4. Mirtazapine 15 mg Tablet Sig: 0.5 Tablet PO QHS
needed for insomnia. 5. Zoloidem 5 me Tablet Sie: One (1) Tablet

Tab Sire: 4 Plain Teas



Step Two: Create Phenotypes

m Cohort Entry Criteria | Cohort Exit Criteria

Initial event cohort: Events are recorded time-stamped observations for the persons, such as drug exposures, conditions, procedures, measurements and visits.
All events have a start date and end date, though some events may have a start date and end date with the same value (such as procedures or measurements).

The event index date is set to be equal to the event start date.

People having any of the following: Add Initial Event... -

a drug era of [ Antibiotics ¢|m

with continuous observation of at least |0 ¥ | days before and days after event index date
Limit initial events to: | all events 4] per person.

Initial event inclusion criteria: From among the initial events, include:

People having | all 4] of the following criteria: | Add New Criteria... v

Add criteria attribute...

with | exactly s)( 0 4] using all occurrences of:

a condition occurrence of | C Diff Diagnoses #I_

starting between days| Before #|and days | After #|event index date and ending any time.

Add criteria attribute...

and with _' at least =‘| _' 1 4] using all occurrences of:

a condition occurrence of | C Diff Diagnoses H m

starting between days | Before :I_ and days | After :‘I event index date and ending any time.

Add criteria attribute...

Limit cohort of initial events to: | earliest event % | per person.

Remove initial event inclusion criteria

Delete Criteria

Delete Criteria

Delete Criteria



Step Three: Run Analy

e Descrintinn

SES

Type 2 Diabetes Mellitus CCAE Hypertension

Depression

-

Search: |difficil

| Show / hide columns

SNOMED Person Count Prevalence Records per Person
Clostridium difficile infection 71,848 3.09% 1.41

s) Previous 1 Next

o ). Triamterene [l N = aroxetine i

Insutin, Glargine, Human [l Ditiazem [l s ST -
I : Y '.n . Amitriptyline .
exenatide Rarmipril . Yo - .
ragiutice [l . - itazapine

Insulin, Aspart, Human [l S . MDCR Desvenlafaxine .

saxaghiptin [l Spircnolacione [l 7y Nortriptyline [l

Clonicine [l 1 Doxepin [l




Step Three: Run Analyses

* Comparison

ZE Population Level Effect Estimation

C D Close  Delete

Specification

Choose your target cohort:

C Difficile Index Group

Choose your comparator cohort:

Antibiotics

Choose your outcome cohort:

C Difficile Qutcome Group

Specify the statistical model used to estimate the risk of outcome between target and comparator cohorts:

Cox propertional hazards ¥
Dafine the time-at-risk window start, relative to target/comparator cohart antry:

[0 id ays from cohert start date
Define the time-at-risk window end: Standardized difference of mean

:0 v idays from  cohort end date 3
imum washout period applied to target and comparator cohorts:
[ov]

Minimum required days at risk, applied to target and comparater cohorts:

el
Remaove patients who enter both cohorts?

Yes ¥

After matching

Remove patients who have ohserved the outcome prior to cohort entry?

Yes ¥

Use propensity score adjustment as a cenfounding adjustment strategy for baseline covariates?

Yes ¥




Step Three: Run Analyses

e Prediction

— Jupyter PpythonClassesWorkflowCDIff Last Checkpoint: c2/08/2017 (autosavec) A Accuracy
Edit = . = Wi e Pyt G ealthl O 0.797697620875
: ) . ' : ) Confusion matrix
B+ x B D 4 ¢ M B C| Coe i = | Celfoolbar & @ O [[5162 1269]
23): fi 1t.subpl 1 figsi 0 L 49 3511
In [23]: fig, ax = plt.subplots(l, 1, figsize=(10, 5)) . . .
ones.n_ones.plot(kind='bar', ax=ax) Normalized confusion matrix
ax.set_xticks(range(0, len(ones), 20)) [[ 0.80267455 0.19732545]
ux.sec_x?icklabelsgmm;r(\‘., len(ones), 20)) . . ) i ) [ 0.58333333 0.41666667]]
ax.set_title('Sorted Count of Ones for each Feature on a Dataset of Length {}'.format(len(model.X_train))) ..
ax.legend().set_visible(False) Precision
0.0268404907975
16000 Sorted Count of Ones for each Feature on a Dataset of Length 19542 F1 score
0.0504322766571
14000 AUC
0.740352718603
12000
ROC curve
10000 10
8000 08
-]
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o 06
2
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o 04
2
2000 . =
02
5 Ihll-r
R/ % 8 8 88 28 88 R R R B E 5 3 B 00
0‘0 Dll l)l4 0‘6 OIB 1 I(]
False positive rate
Look at the correlation matrix for these features P




Long Way from Predictive Models to
Decision Support

Classification Tree P(Target)  # Inst
¥ <root> 0.090 2071
v MAX_POT <=5.050 0.050 1655
v MAX_CALCIUM <=10.150 0.048 1467
v PRE_HYPERK =0 0.038 1416
» AGE <=65.500 0.032 753
» AGE >65.500 0.045 663
v PRE_HYPERK = 1 0.333 51
DM =10 0.500 24
b DM =1 0.185 27
v MAX_CALCIUM >10.150 0.05%9 188
HTN =0 0.167 6
v HTN=1 0.055 182
» Max_CR <=3.700 0.050 179
Max_CR =3.700 0.333 3
416 .
¥ PRE_HYPERK =0 0.138 327 ] -
AGE <=55.500 0.098 51 et
v AGE >55.500 0.145 276
» AGE <=65.500 0.148 88
» AGE >65.500 0.144 188
¥ PRE_HYPERK =1 0.663 89
v MAX_POT <=6.250 0.519 52
DM =0 0.933 15
 DM=1 0.351 37
v MAX_POT >6.250 0.865 37
b CHF=0 0.778 9
CHF =1 0.893 28




Step Four: Connect to the World

with APIs

Application
Programming
Interfaces

Fast Healthcare Int bil urces
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Step Four: Connect to the World
with APls

e I

Predictive Models
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API Exchange

Assessment

Patient Staging DB

Assessment App

1. GET with Patient ID and Access Token

2. GET with Patient ID and Acoess Token
[Output_PatientDatain JSON is returned]

3. POSTwith Patient ID¥, Output_PatientData, and
Access Token

4.  GET with Patient ID* and URLfor OMOP
[Output_Predict in JSON is returned]

5. Return Qutput_Predict in ISON

API

FHIR
PatientiD* may need to be in the source column. In

Authorization External EHR this case, the patientIDin#4 could be different.

DHP — HDAP Analytics/
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AED Pradictive Analysis has bean parformed for Byron Test!,

Filter aut the following selection(s):
Erayma-ncuciog oo | o | l L

LEVETIRACETAM 93]

TORIRAMATE T4

LAMOTRIGINE e

ZONISAMIDE

VALPROATE

L Show Al

Tha prabatiity of patienl culobma imppvement for modified eatmant protoecls BSEThAL you ars vibwing i8 intended ba usied in making
dacasicns i changes. Physicians and thosa for opilepsy ang naturally advisod i
waight 1his pracictive BnalyS: in concerl wi e own S251Nand knowledge and | or i ihe pai Neal? in raaching ary eanical
decision on prescribed tneatment.

Step Five: Build Applications

10.234.122.470 Change Password Logout

DUKE, JON DAVID at - Fast MED Center .

Natifications

Problems manage What anti-epileptic drug will work best for
Byron? The Eluminate Module provides a
Epilapsy {discrder) personalized analysis of 15 common
i icati and their likelil i of
Epileptic seizure (finding) in ing Byron's sei

Insomnia (disorder)

Pain in lower limb (finding)

Seizura (finding) Relevant Orders -- Valproic Acld =~ » X
Tinnitus (finding)
Traumatic brain injury (disorder} o o
Comprehensive Metaboiic
SGOT AST)
how M
Chart Search ~ X

Ener search lerm

Labs,Meds,Reports T Any time T

Dx & Complaints [ET =000

Aug 23, 2016 17:50 Visit Mote
Huthor: DUKE, JON DAVID (7 CH)

Primary Care Dx [E=)
Aug 23, 2016 17:50 — Visit Mote
Author: DUKE, JON DAVID (F

Visit Note (EEEED

Aug 23, 2016 17:50




Demonstratio

Billy Bob Thornton

AMIODARONE

CEFPODOXIME

LOSARTAN

|§HI|EE|H

LISINOPRIL

Amiodarone

]

BECAUSE OF THE UNIQUE
PHARMACOKINETIC PROPERTIES,
DIFFICULT DOSING SCHEDULE, AND
SEVERITY OF THE SIDE EFFECTS IF
PATIENTS ARE IMPROPERLY MONITORED,
AMIODARONE SHOULD BE ADMINISTERED
ONLY BY PHYSICIANS WHO ARE
EXPERIENCED IN THE TREATMENT OF

8

Interactions

Methotrimeprazine

Simvastatin

Vandetanib

cilostazol

Journals

Interactions of digitalis and class-111
antiarr’ ic drugs: Amiodarone versus
dronedarone. International journal of
cardiclogy, 2017 Feb |

Acute hospital administration of
amiodarone and/or lidocaine in_
shockable patients presenting with out-

of-hospital cardiac arrest: A nationwide
cohort study. ional journal of cardiology,
2017 Jan |

High-resolution sub-cellular imaging by
correlative NanoSIMS and electron

Amiodarone is intended for use only in
patients with the indicated life-threatening
arrhythmias because its use is
accompanied by substantial toxicity.
Amiodarone has several potentially fatal
toxicities, the most important of which is
pulmonary toxicity (hypersensitivity
pneumonitis or interstitial/alveolar

News

With A-Fib Rhythms, Higher Odds of
Stroke 2013-12-30

Muscle Aches From Statins? Drug
Interactions May Play a Role 2013-12-04

Heart Warning Added to Label on
Popular Antipsychotic Drug 2011-07-19
Fix a Health Problem or Live With It?
2008-03-17

Sanofi Drug Found Promising for Heart
Ailment 2009-02-12




Huge Thanks To...

 Madulekha Arun e Charity Hilton
e Kevin Berman e Alessio Medda
e Scott Brown e Zhong Meng

* Nigel Campbell e Kausar Mukadam
e Christine Cherlihy e Shane Owens
e Myung Choi e Jason Poovey
e Chuda Curtis  Michael Riley
e Jeff Evans  Melissa Rost

e Brad Fain e Steve Rushing
e James Fairbanks e Trey Schneider
 Marla Gorges e Richard Starr

* Jill Gostin  Ben Yang



Questions
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