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Re:Invent 2023 Healthcare Life Science Breakout sessions

I Underneath the hood of Clinical Trials Al

| Pattern 1 auestion IRER ) PSR
< =] APl Gateway Step Functions

QUESTION & ANSWER

Auth

GROUND UP BUILT BY GILEAD CLINICAL DATA SCIENCE ON GILEAD DATA AND ANALYTICS WAREHOUSE (GDAW)

RETRIEVAL SUMMARIZE feedback

S
When to use? ; PLAN it ] |
. d 1A handl i Retrieval chain Result w» Source data Data management ~ Algorithm & model development  Data & model deployment User interface
* Need a custom chat interface to i anhancicrgg Langchain processor
quickly bring insights from Gilead 3 . i DATA EXTRACTS GILEAD GDAW DATA PLATFORM TRIALS OPTIMIZATION
unstructured data 3 h APPLICATION
. i ! AWSlambda ||  AWSLambda AWS Lambda it Amazon S3, Amazon Redshift Al and analytics services Databricks &
isliﬁpvl‘,:rr:(:gallrl]ttlee;asgtnhéough ] i ! 3 Amazon RDS, MWAA, Databricks Amazon Bedrock (‘
natural language | @iy ) Sl Abstractiontiit RWD > DATA LAYER : ALGORITHMS & MODELS DEPLOYMENT
* Need data to stay within Gilead @' i (] Gilead rials optimization — i
[ 3 data model 1
0 Other

Amazon DynamoDB Amazon Kendra Amazon Bedrock Enroliment foreckstirg Data API

What are the benefits?

* Avoids hallucinations by ! ¢  Document 3 ado pa—
scoping context to Gilead data iR O KNOWLEDGE BASE : DATABASES i '
R E— 1 R ] 8 St selact - P Optimized sites &
* Includes source N E . Documents in E W B = HE s ite selection ! i services Tagystan
references - explainable i : Amazon S3 | . | (Bronze) (Silver) (Gold) = : ' ‘ Optimized countries
i H
. Eas|[y customized ! 8 AWS Lambda | = > | Curated transactional data and primary | Trial diversity models
T ! ———— clinical sites, investigators, and trials | Trials diversity & SDoH |1 Foundation model |
« Incorporate user feedback cRariony ! services (Bedrock) "Clhat-liks"f interactionsto
. . . . ) |  explore and filter clinical data
———
Retrieval Augmented Generation (RAG) against Gilead datasets e w PRy —
Note: Amazon Q is a managed service that may be used for this
pattern
aws ©2023, Amazon Web Service, Inc. o is afflates. Al rghts reserved aws ©2023, Amazon Web Services, Inc. o is affltes. Al rghts reserved,
Pattern 2 HealthAgent
2 SUMMARIZATION & CONTENT GENERATION o .. L
&D'ﬂ"ﬁmway %‘5“9‘““"0"* INTERACT WITH PRIVATE AND PUBLIC HEALTH INFORMATION

When to use?

2 « Generate abstracts or new PLAN EXECUTE VERIEY
4 content from structured and Task k Bot Reflection
nt unstructured Gilead data Plntndig i it Sachdibr S Laociaky um
+ Domain specific logic required ‘%‘ Welcome to AWS-HealthAgent! #'&

to understand and generate
appropriate content

+ Need data to stay within Gilead Pan cache

AWSLambda || AWS Lambda AWS Lambs

* @

{Amazon Bedrock opansemch
£

\WS Lambda Amazon Bedrock

What are the benefits?
+ Acts as an assistant by

DATAMESH | [T 3

generating multiple options . .
forusers toassess e Natural language interaction
+ Plug-and-play purpose fit LLMs 5 = B 0—R—
- Optimize costs through caching danabrics — | I © to enable clinicians and
o scientists to understand

L R p—

patient health

AWS
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Agents for Amazon Bedrock
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AWS re:Invent 2023 - Accelerating life sciences innovation with generative Al on AWS

(LFS202)

GILEAD

Creating Possible

Gilead’s mission

%

g

To discover, develop, and deliver
innovative therapeutics for people
with life-threatening diseases.

aws ©2023, Amazon Web Services, In. or Its afflates. All rights reserved.
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https://www.youtube.com/watch?v=ItkLK2Ki-So
aws

NN 2) © 2024, Amazon Web Services, Inc. or its affiliates.

33


https://www.youtube.com/watch?v=ItkLK2Ki-So

AWS re:lnvent 2023 - Accelerating life sciences innovation with generative Al on AWS
(LFS202)

l

Gilead's journey with AWS

R U
N 60
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) with completion
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Why generative Al on AWS?

ssssssssssss

Unleashes the power of Gilead's
. ‘ leveraging the

2015 AWS is with Gilead to build generative Al
solutions to deliver business value.

re: INvent re: INvent

AWS THFRk Al ZdH9 SR
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Top generative Al use case

Pattern 1 : REMEENXED Q&A > XF A

Pattern 1 gy i g o f oo (@@ ° Pattern 1 O¥SES

QUESTION & ANSWER ettt At e o oo [
When to use? r PLAN r RETRIEVAL r SUMMARIZE fabibece ¢ RAG %*IJII
+ Need a custom chat interface to | Planhandler | L S i ;| e
e - 0 m o« JULSR—> 3> %[0
« Users want to interact through | AWS Lambda | AWS Lambda | AWS Lgmbda 1~ ~ ~ at
multiple modalities using ' i i

natural language E Chat History i i Search index i ; Abstraction‘LLM i I:ZB — g O)'l‘ $E *Q%w i%)iﬁ
« Need data to stay within Gilead @ i @ ! % ] | g =] t
What are the benefits? | Amasar DD | A e | B ( &D 5 — t 73 ]

* Avoids hallucinations by x Document

Langchain o processor

scoping context to Gilead data processon KNOWLEDGE BASE

= L W m—

references - explainable

« Easily customized ,,,,,, A L/t E ,u\zﬁgfdb D t D 73 __I-

* Incorporate user feedback

I |

] ~ I
* Includes source . ; . . 2:’::;‘2“;?" ¢ 3 _\7 \y \/]/ / S - j I _; 7\%*”)

<

(=]

Retrieval Augmented Generation (RAG) against Gilead datasets
Note: Amazon Q is a managed service that may be used for this

pattern
aWS © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Top generative Al use case

Pattern 2

Pattern 2

SUMMARIZATION & CONTENT GENERATION

When to use?

» Generate abstracts or new
content from structured and
unstructured Gilead data

» Domain specific logic required
to understand and generate
appropriate content

» Need data to stay within Gilead

What are the benefits?

» Acts as an assistant by
generating multiple options
for users to assess

 Plug-and-play purpose fit LLMs
+ Optimize costs through caching

aws
~—

aws
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Al & ML in clinical development at Gilead

Al is making an impact in 3 key ways in the
drug development space

Accelerate data
management tasks

Efficient and accurate
data command

Accelerated query of data

Novel data models for
analytics and Al

aWS © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
il

aws

NN 2) © 2024, Amazon Web Services,

Augment decision-making
| with Al-driven insights

Deliver targeted analytics for
decision-making

Reduce time to generate
relevant insights

Compare and contrast scenarios
instead of static datasets

nc. or its affiliates.

Increase efficiency

of tasks with Al-driven
recommendations

and interactions

Enable interactive
data exploration

Reduce barriers to patient
engagement

English as a query language
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Al & ML in clinical development at Gilead

Underneath the hood of Clinical Trials Al

GROUND UP BUILT BY GILEAD CLINICAL DATA SCIENCE ON GILEAD DATA AND ANALYTICS WAREHOUSE (GDAW)

Source data

DATA EXTRACTS

APPLICATION
Glinical Amazon S3, Amazon Redshift Al and analytics services Databricks &
Amazon RDS, MWAA, Databricks Amazon Bedrock (‘
RWD DATA LAYER ALGORITHMS & MODELS DEPLOYMENT
( Gilead trials optimization g
data model
Other
00 Enrollment forecasting Data API
A AOO
Aan ARS
AOO
DATABASES g '
( Raw Curated Business Site selection Ai services ol)ig\r,:;zt?g:tgfss h
u tables ta_bles tables
{Bronze) (Sitver) (Gold) Optimized countries
Study - 5
Curated transactional data and primary Trial diversity models
| e clinical sites, investigators, and trials Trials diversity & SDoH Foundation model
Operations services (Bedrock) "Chat-like” interactions to
explore and filter clinical data
| ——pm—
Other E(J GDAW Al model deployments
aws © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
)

N

Data management Algorithm & model development Data & model deployment User interface

TRIALS OPTIMIZATION

© 2024, Amazon Web Services, Inc. or its affiliates.
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Al & ML in clinical development at Gilead

Gen Al transforms the way clinicians and study . ﬁ?l‘ﬁu JLE U THIAA AIEE
teams interact with clinical data 1DBIGERLEE %0)5'70)71:1 NdJ)L&E
KRID
. JAERBRODHDIEBTIFRINL. IRBLRE
I )LIWTRICT D
+ Show me protocolsforfin;st line pat.ients only | e J I—X‘ 2 (C ﬁ*i@%ﬂ%ﬁ%f@bﬂj%
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+ Add similar trials in phase 2 « R/R FHDHAFTH SLEEGRZHIFR T D
e BRI BE AR5 5B E
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patient availability
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Al & ML in clinical development at Gilead
,R&D (CHITD Al B

|

Foundational Al capabilities for drug R&D

USING A COMBINATION OF FOUNDATION MODEL SERVICES LIKE BEDROCK,

FINE-TUNING,

AND CUSTOM

MODELS-GILEAD IS DEVELOPING FOUNDATIONAL AI/ML CAPABILITIES TO ACCELERATE DRUG R&D

GDAW

» L/

Data API

a 9

Custom Al API > [g

N
FM services w

| Y
O o /

Country (
optimization

Competitive (
landscaping

Trial (
benchmarking

Site (
optimization

Investigator (
optimization

BERT models for
medical insights

aws © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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R&D Al-Model Hub

Activation
prediction

Enrollment
prediction

Patient proximity

LLM for life science
summarization

Domain specific
semantic search

9
9
9
/
9
/

NLP for
trial design

Trial emulation
for design

Patient burden
prediction

NER for SOA
and I/E extraction

Trial cost prediction

Trial-level diversity
optimization

9
9
9
9
9
/

Trial success
prediction

I/E criteria impact
to trial success

GPT models for
trial insight NLQ

GPT models for
RWD NLQ

Medical imaging for
oncology biomarkers

Site-level enrollment
optimization
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HealthAgent
ANVRTFSAITBA I RICHIFBER AL FIREEELLETO NI
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HealthAgent ¢ FT—HY—2Z
INTERACT WITH PRIVATE AND PUBLIC HEALTH INFORMATION L AWS HealthLake
« AWS HealthImaging
wfllf:ometoAWS-HeaIthAgent!#ir ° AWS Healthomlcs

. 5’1‘%@7&‘/ SNR—X
Natural language interaction MyGene
to enable clinicians and « My Variants
scientists to understand « PubMed

atient health .. :
P « ClinicalTrials.gov
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HealthAgent
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HealthAgent: @ ™I chest xray or pationt Jomnion shows
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HealthAgent
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Are thare any known therapees that targots this variant?
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