::medidata

Model Enhanced
Identification of Serious
Adverse Events

PhUSE Connect EU 2018



:z:medidata © 2018 Medidata Solutions, Inc. — Proprietary and Confidential



Background
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SAE Definition

An event is considered serious when the patient outcome is:
 Death

* Life-threatening

« Hospitalization (initial or prolonged)

« Disability or permanent damage

« Congenital anomaly or birth defect

« Required intervention to prevent permanent impairment

« Other important medical events (that may lead to the above)

— Medical and scientific judgement should be exercised in
deciding if an event is ‘serious’ in accordance with these criteria
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Challenges
associated with

SAE detection &
reporting




Detection of SAEs is a complex process
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Data for Medical Review

rehill Pla: Whar! « London E14 SEU e Unitd Kingdom
~ ~ ~ ~ clephone 3660 600 nile +4
FUROPEAN MEDICINES AGENCY Send 3 quastion via our wabsite ww.ema.eu
SCIENCE MEDICINES HEALTE
P——— |
16 November 2015
EMA/758219/2015
_ Inspections and Human Medicines Pharmacovigilance Division -
(® Visit Independent Forms| { 18.1 IME list w‘
8 Medical History
8 Medication of Interest Added in|Primary SOC
(Scraening) Hz:l;:l\ SOC Name PT Name Comment 18.1 change
& Prior and Concomitant
Medication 10068130  |Cardiac disorders Lipomatous hypertrophy of the interatrial septum
o Adverse Events and
Outcome Events 10024803 |Cardiac disorders Long QT syndrome X
8 Hospitalzation Remedial trestmg
! 10024899 |Cardiac disorders Low cardiac output syndrome e therapy A dvers,
CRF History 2
833887001 - Adverse 10058225 [Cardiac disorders Lupus endocarditis
Events and Outcome Yes None
Events 10066391 |Cardiac disorders Lupus myocarditis
= 1 - Medical
Hist 10075428 |Cardiac disorders Mahler sign N
238887001 - Subject Visit Qslure’ will be revo
233662932 - Inclusion 10025603 [Cardiac disorders Malignant hypertensive heart disease
Criteria
120067005 - Subject Visit 10070909 |Cardiac disorders Metabolic cardiomyopathy

 Important Medical Event (IME) list



Important Medical Event (IME) list

« Developed in 2007 by EudraVigilance Expert Working Group
« Identifies MedDRA Preferred Terms (PTs) that are medically important regardless of
presence of other regulatory seriousness criteria. Purpose is to facilitate:
« Classification of suspected adverse reactions
« Aggregate data analysis
« Case assessment for pharmacovigilance activities

* Provides a guideline, but not a 1-1 relationship between presence on the list and
classification as serious
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Model-Enhanced Detection of SAEs

Objective:
Construct a classification model that reliably detects likely-SAE

Benefits:

 Improves probability of detecting SAEs without reducing probability of correctly
classifying non-SAEs

« Prioritizes (S)AEs for medical review with greater precision

* Provides quantitative & objective evidence of AE seriousness
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standardized industry
AE data
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Trials Trial subjects
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AE records Trials Sponsors
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multivariate probabilistic
models
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Age
Severity Race

MedDRA Demographics Sex
terms

First event?

Serious/severity of Patient Event DE:-,aetri‘;n
events History \ AE /

Multiple events? / \ Outcome

Concurrent
Time between Events
events
IME Study-level

Sponsor
features P

Phase
Indication

*Future consideration: hospitalization, lab values, medical history, conmeds, etc.
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Severity

MedDRA
terms |

First event? _
Serious/severity of __, Patient Event
events History
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<
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N
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~ Duration
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‘\
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Model assigned
SAE likelihood

0 930/0100%

AE: intestinal obstruction (10)
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Severity_P:Mild
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Recoverin 1 day_P:.Nn_j
Gender [
Race
Age §
Phase
Indicationuu
Sponsor__i
‘ 1.0 15 2‘,0

05 0.0 05
Variable Contribution to SAE Likelihood
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How Do We Evaluate Model Performance?

More likely

true positives

false positives

Less likely

Precision =

zmedidata

false negatives

SAE

true negatives

Non-SAE

Recall =
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Recall: 0.5
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Benchmark Model: IME + Severity

Classified as SAE if AE on IME list or Severity = Grade 3 (Severe) or higher

1

® IME+Severity
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Model 1: Logistic regression

Severity, MedDRA PT, indication, average previous occurrence seriousness, age

® IME+Severity
Logistic
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Model 2: Neural Network

Learns interaction
between features of
each event

zmedidata
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AE type, severity; indication, phase; ...
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Model 2: Neural Network

Learns complex
interactions

between concurrent
events
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Model 2: Neural Network

Attention on patient history
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Model 2: Neural Network

All event-, patient-, study-level features (e.g., Severity, MedDRA PT, event on IME or not, etc.)

1
® IME+Severity
Logistic
— Neural Net
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* Area under the PR curve (PR-AUC):
Recall Logistic regression - 0.71, Neural Net - 0.77
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e 99% of SAEs
Review is time-

consuming and costly

Systemic and human
error

96% 41%
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Many factors to consider

Quantitative evidence is
frequently lacking

Model assigned
SAE likelihood

0 930/0100%

AE: intestinal obstruction (10)

Concurrent AE: paraesthesia (P )

Severity_|O: Severe

Severity_P:Mild
On IME list_IO: Yes
Recover in 1 day_IO:No
Recoverin 1 day_P:.Nn_j
Gender [
Race
Age §
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© 2018 Medidata Solutions, Inc. — Proprietary and Confidential



A New Hope
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m Study Site Task List - Taylor Clinic

Potential SAEs - Modeling Tool Results

Filters
Possible Serious . - Days since
Adverse Events CD Select Subject SL!DJE?[ SAE likelihood w| Adverse Event Dats Po_smblc Possible SAE
_— = e m _ P Al Status Score SAE Discovered
Dwermaprrleres A Avsimamita A Discovered
2e eVve S T
9 L& © > L A s o
Pages Re g Review €2
L] -
Deep dive into ety e ©
- L]
decision factors Cancel uerics @)
22884411 Enrolled | 64% & | Diarrhea 01 Aug 2018 76
Ne——
18 Total Results 1]z > » perPage [EIY 25 [ 50 [100
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Deep dive into
decision factors

& 2834739-30 Adverse Events (1)

Adverse Events

© Possible SAE

Adverse Events, Log Lines

Inactivate Page O ~

SAE Likelihood Score 64%

Factors contributing to the probability score Collapse All
« CRF Data Total: -0.54 w» Patient 10010200 Information Total: +1.80
» Decr View Profile Significant increase
AE : Diarrhea +0.25 Age +0.25
Severity_diarthoea : 2-Moderate .0.25 Patient AE History +1.50
——
Concurrent AE : Vomiting +0.10 Gender +0.10
Severity_vomit : 2-Moderate 0.08 Race 0.05
Recovered in 1 Day_diarrhoea : Yes 0.38
T
v Study Data Total: +0.39
RelationTrt_diarrhoea : Related -0.18 View Profile Saght Incresse
Phase : Il +0.16
» Sponsor Total: +0.10
Sponsor +0.10 Purpose : Treatment
Not an SAE Open Query
Back To Complete £ Previous Line Line 1 of3 Next Line » Add Another Line
© Adverse Event Name: Diarrhoea o~
Onset Date 12 Aug 2018 *© o~
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Value of Model-Enhanced
SAE Detection

Improves Reduces Reduces
Accuracy Time Workload

Our model outperforms the Our model can evaluate an Our model prioritizes records
industry baseline of IME + event and the corresponding for review with higher
Severity Grade by a large patient profile to make a precision

margin prediction in seconds
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Thank you.
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