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Put machine learning in the hands
of every developer
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AWS Healthcare Customers
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Customer Problem

Inclusion of protected health information (PHI)
can limit the usefulness of health data across applications

PHI is difficult to detect and remove
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Agenda

« Overview of Al/ML on AWS

« Maedical Natural Language Processing (NLP) on AWS
« Computer vision on AWS

« Al-Powered Health Data Masking

. Demo
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THE AWS ML STACK

Broadest and deepest set of capabilities
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Amazon Comprehend Medical

dWws
>



unstructured clinical documents
Critical information “trapped” in these documents

Difficult to extract insights

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

dWws

N



Amazon Comprehend Medical

Medical Named Entity and Relationship Protected Health Information Identification
Extraction (NERe API) (PHId API)*
Entities Relationship Extraction Entity Traits
. Medication . . Negation
. Medical condition _I:_/Ie(:'c?]tcﬁn ar::l dosage . Diagnosis, Sign or
. Test, Treatments and Procedures estand resu Symptom
. Anatomy . Many more
. Protected Health Information (PHI)

....................................................................................................................................................................................

Service is HIPAA Eligible and “Stateless”, no customer data stored

*This API extracts Protect Health Information only at lower cost.
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Use Cases

Patient & population
‘ health analytics
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management (Medical
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Pharmacovigilance
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PHI Compliance

Clinical Trial
management

What else?

dWws

S



AWS Blog Posts about Amazon Comprehend Medical

Extract and visualize clinical entities using Amazon Comprehend Medical

In this example, we demonstrate how you can use Amazon Comprehend Medical to extract clinical entities and
visualize them on a Kibana dashboard.

Identifying and working with sensitive healthcare data with Amazon Comprehend Medical

In this blog post, we'll demonstrate how you can use a combination of Amazon Comprehend Medical, AWS Step Functions,
and Amazon DynamoDB to identify sensitive health data and help support your compliance objectives.

De-identify medical images with the help of Amazon Comprehend Medical and Amazon Rekognition

In this blog post, for the actual machine learning and prediction, we will be using Amazon Rekognition to extract text
from the images and Amazon Comprehend Medical to help us to identify and detect the PHI.

Map clinical notes to the OMOP Common Data Model and healthcare ontologies using Amazon Comprehend Medical

In this blog post we'll explore how you can use Amazon Comprehend Medical to read notes from OMOP, extract medical
insights, and write them back into OMOP using SNOMED ontological codes to enhance patient and population
observational health data.
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https://aws.amazon.com/blogs/machine-learning/extract-and-visualize-clinical-entities-using-amazon-comprehend-medical/
https://aws.amazon.com/blogs/machine-learning/identifying-and-working-with-sensitive-healthcare-data-with-amazon-comprehend-medical/
https://aws.amazon.com/blogs/machine-learning/de-identify-medical-images-with-the-help-of-amazon-comprehend-medical-and-amazon-rekognition/
https://aws.amazon.com/blogs/machine-learning/map-clinical-notes-to-the-omop-common-data-model-and-healthcare-ontologies-using-amazon-comprehend-medical/

Amazon Comprehend Medical Scientific Papers

Improving Hospital Mortality Prediction with Medical Named Entities and Multimodal Learning

In this study, we explore how clinical text can complement a clinical predictive learning task.

End-to-end Joint Entity Extraction and Negation Detection for Clinical Text

Negative medical findings are prevalent in clinical reports, yet discriminating them from positive findings remains a
challenging task for information extraction.

Dynamic Transfer Learning for Named Entity Recognition

State-of-the-art named entity recognition (NER) systems have been improving continuously using neural architectures over
the past several years. However, many tasks including NER require large sets of annotated data to achieve such performance.
In particular, we focus on NER from clinical notes, which is one of the most fundamental and critical problems for medical text an

Relation Extraction using Explicit Context Conditioning

Relation Extraction (RE) aims to label relations between groups of marked entities in raw text. Most current RE models learn
context-aware representations of the target entities that are then used to establish relation between them.
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https://arxiv.org/abs/1811.12276
https://arxiv.org/abs/1812.05270
https://arxiv.org/abs/1812.05288
https://arxiv.org/abs/1902.09271

Resources

To learn more about Amazon Comprehend Medical, visit: https://aws.com/comprehend/medical/

Amazon Comprehend Medical Deep Dive Video:
https://youtu.be/cJ3eUPOXV4Q

To learn more about how AWS can help healthcare organizations:
https://aws.amazon.com/health/
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https://youtu.be/cJ3eUPOXV4Q
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Amazon Rekognition
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Amazon Rekognition applies machine learning
to extract information from images and video

Images
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Amazon Rekognition Features

Celebrities Labels
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Al-Powered Health Data
Masking
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Amazon Comprehend Medical PHId API

aws comprehend-medical detect-phi --region us-
east-1 --text “<Insert Text Here>"

Mr. Smith is a 63-year-old
gentleman with coronary artery
disease and hypertension. He
currently lives in Seattle and
works as a teacher. His PCP, Dr.
John, works at the University of
Washington

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

In addition to extracting PHI, the PHId API
identifies relevant patient identifiers
described in HIPAA Safe Harbor method
of de-identification

Protected Health Information (PHI)

Mr. Smith: Name

63: Age

Seattle: Address
Teacher: Profession
John: Name

University of Washington: Address
Y - aws
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Al-Powered Health Data Masking Architecture

Amazon
API Gateway
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Demo
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Al-Powered Health Data Masking Use Cases
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What we covered

« Overview of Al/ML on AWS

« Maedical Natural Language Processing (NLP) on AWS
« Computer vision on AWS

« Al-Powered Health Data Masking

. Demo
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How can the Al-Powered Health Data Masking solution,
or other Al/ML services from AWS

help your organization?
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Questions

iy,

dWws

S



