AWS

\nvent




AMZ204

Beyond the EHR: Delivering
timely, accessible care with One
Medical

Stuart Parmenter Patrick Grennan Jeffrey Eckhaus

CTO Principal Engineer Principal Business

One Medical One Medical Development Manager
AWS

\a..\f’-g © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved




T
Beyond the EHR

DELIVERING TIMELY, ACCESSIBLE CARE WITH ONE MEDICAL’S TECH ECOSYSTEM

Today's session:

| Learn how One Medical’s technology platform connects to
EE_@ and scales with a wide range of AWS services. This platform

ranges from operational tasks, such as claims and office
management, to enabling proactive care for patients through
advanced population health tooling and machine learning
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Who we are
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One Medical + Amazon

Stuart Patrick Jeffrey
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Who we are
\/\ Founded in 2007, joined Amazon in 2023
\/\ Technology-enabled primary and specialty care
\/\ Membership-based care model
\/\ Same/next day in-office care and 24/7 virtual care

\/\ 800K+ members served across 19+ US metro regions
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Schedule an Appointment

Get On-Demand Care

Prescription Renewal

No more refills? Request

Treat Me Now

n-app he P with common 155

Urgent Video Chat

f

Office Visit Remote Visit

Your Reminders
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What we’re here to talk about today

. Why we've built our own technology platform, 1Life

1w

The building blocks of 1Life

How AWS simplifies building 1Life

W

What we've built on 1Life

)



Key takeaways

=] = %

Developing secure and How adopting modern How Machine Learning can
scalable systems in healthcare healthcare standards enables be applied to solve real

is hard, but AWS makes it building a patient-centered healthcare problems
easier experience
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Why we've built our own
technology platform



Healthcare today
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The healthcare experience needs fixing
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Appointments are scheduled long in advance




Wait times are long
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. .
Your data doesn’t move with you

““ -
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We work differently
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You can book same or next day appointments

9:41 all ¥ (.

&~ Book In-Office Visit

Filters ( Locations | ( Providers

-I < Tue Feb 22

] Bonnie Chung, MD
| J  Two Emb: enter

e Jerome Smith, MD

1:00pm 2:30pm @

Loretta Davis, PA-C
;’_ Dublin

Messages Care Plan My Health
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And these appointments start on time
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&~ Book In-Office Visit

Filters ( Locations | ( Providers

-I < Tue Feb 22

] Bonnie Chung, MD
| J  Two Emb: enter

e Jerome Smith, MD

1:00pm 2:30pm @

Loretta Davis, PA-C
;’_ Dublin

Messages Care Plan My Health
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You can message your provider anytime
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& Medical Team

Blood Pressure readings

I ’ Ezra Rhodes

Hey Bonnie, I've been jogging to get more
exercise and checking my blood pressure at
home. | just sent you the readings, let me
know how they look!

@ Bonnie Chung, MD

Hi Ezra, thanks for sending me those
readings. Your blood pressure looks much
better now, keep up the great work!

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



You can renew prescriptions from home

9:4 all = .

&« Manage Prescriptions

Need a new medication?

I Request a new prescription through %
1 Treat Me Now

Select prescriptions for renewal

% Celexa (citalopram)
20mg

Ibuprofen
600mg tabs

Tretinoin
1 tul 2am

Renew Prescription

Messages Care Plan
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You can receive care in person or via video
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Your health records are in one place

9:41 Jil F @
é
Blood Pressure

I Showing results from:: (Al Results

| 130/ 82 mmHg
Jun 16

+
Today

Systolic Pressure Diastolic Pressure

April 2022

121/81 mmHg

118/78 mmHg

120/80 mmHg

Log Blood Pressure

Messages Care Plan My Health
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We're delivering a better experience
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Total cost Fewer ER Percentile in Net Promoter
savings Visits quality HEDIS Score
scores




We achieve this via our technology platform, 1Life

Schedule an Appointment

Office Visit Remote Visit

Get On-Demand Care

Prescription Renewal

Treat Me Now

Urgent Video Chat

Your Reminders

Home

8

9:41

Filters

-
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Book In-Office Visit & Medical Team

Loretta Davis, PA-C
Dublin

Messages Care Plan

My H
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Blood Pressure readings

? Ezra Rhodes

Hey Bonnie, I've been jogging to get more
exercise and checking my blood pressure at
home. | just sent you the readings, let me
know how they look!

@ Bonnie Chung, MD

Hi Ezra, thanks for sending me those
readings. Your blood pressure looks much
better now, keep up the great work!

&
L
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Blood Pressure

Showing results from:: All Results

130 / 82 mmHg
Jun 16

s+
June 16 Today

Systolic Pressure Diastolic Pressure
April 2022

121/81 mmHg
118/78 mmHg

120/80 mmHg

Log Blood Pressure
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Why build our own
technology?



Healthcare started with paper




EHR = Electronic health record




There was much more than just a paper chart
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It takes more than just an EHR to deliver care

2 — B B = =
d = F C— == =
EHR Scheduling Mobile Billing CRM Surveying

applications

| Y = == N
s & o & B A

—X

Analytics Interoperability Population Al Video chat ...and more

health
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And it's not as simple as buying new Saa$ tools

THESE TOOLS MUST ALSO BE:

1|
]

M I =
o ) o

Secure Scalable Interoperable Human-
centered

oo
oo







Security means more than HIPAA




Healthcare applications have consumer SLAs




Interoperability is not a simple integration

Many
standards

=

Many transmission
protocols

m

Many
consumers

[m]m]
H



Tooling needs to be usable
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These challenges apply to every application
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Secure Scalable Interoperable Human-
centered
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Oftentimes usability is hard to achieve

1|
]

M o -
o ) o

Secure Scalable Interoperable Human-
centered
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We wanted to build technology that elevates care
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The building blocks of 1Life
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Our platform underpins all of our applications
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EHR Scheduling Mobile Billing
applications
‘o’“\, o =%
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Analytics Interoperability Population Al
health
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CRM Surveying

| 1
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Video chat ...and more

l l

1Life Platform




An example: Vital signs

aws

"

Height

Weight
Temperature
Respiratory rate
Heart rate
Blood pressure

Oxygen saturation
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Our platform is built on key domain-oriented

primitives

Vital signs

1Life Platform



The data models and APIs align to open standards




. ¢

HL7® FHIR® provides - .c.rcenp

"resourceType" : "Observation",
"code" : {
standard data models ... . .
{
for the healthcare "system" : "http://loinc.org",
o
"code" : "8310-5",
domaln "display"” : "Body temperature"
}
1,
I,
"subject" : {
"reference" : "Patient/example",
},
"effectivebDateTime" : '"1999-07-02",
"valueQuantity" : {
"value" : 36.55556,
"unit" : "cCel",
"system" : "http://unitsofmeasure.org",
"code" : "cCel"

aWS © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved. }
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And standard REST
and Graphql APIs

POST /Observation

PUT /Observation/123

GET /Observation/123

GET /Observation?patient=example
PATCH /Observation/123

DELETE /Observation/123



It makes data
readable across
systems

aWS © 2023, Amazon Web Service
S
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{

id" o "123%,
"resourceType" : "Observation",
"code" : {
"coding" : [
{
"system" : "http://loinc.org",
"code" : "8310-5",
"display" : "Body temperature"
¥
1,
},
"subject" : {
"reference" : "Patient/example",
},
"effectiveDateTime" : "1999-07-02",
"valueQuantity" : {
"value" : 36.55556,
"unit" : "cel",
"system" : "http://unitsofmeasure.org",
"code" : "cCel"
}



{
”_idll : ”123"’

And it antiCipates "resourceType"
common data needs ¢

: "Observation",

"coding" : [
{
"system" : "http://loinc.org",
"code" : "8310-5",
"display" : "Body temperature"
}
1,
},
"subject" : {
"reference" : "Patient/example",
},
"effectiveDateTime" : "1999-07-02",
"valueQuantity" : {
"value" : 36.55556,
"unit" : "Cel",
"system" : "http://unitsofmeasure.org",
"code" : "cCel"
}
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These primitive data types serve many customers

and applications

a=n . =
ols ' I
e N\ [l
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Mobile Chart Analytics Health
applications systems

Vital signs

T1Life Platform
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These primitive data types leverage standardized

infrastructure

<~ . =
, ' I
| H B ‘O/\« ||
. — .
Clients , :
Mobile Chart Analytics Health
applications systems
API
Vital signs
Compute

storage 1L ife Platform



How AWS simplifies building 1Life



AWS simplifies these infrastructure needs

M o ==
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Secure Scalable Interoperable Human-
centered




Our primitive data types follow a standard service template

API Compute Storage

Primitive API

; K__A i

Clients <« H<I>D < 5 =P :
——— 1 e )

: K N :

Amazon APl Gateway i Amazon Elastic Container Service Amazon Relational Database Service i

! (Amazon ECS) (Amazon RDS) '

____________________________________________________________________________
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AWS security tooling plugs into our stack

API

Compute Storage

Clients <

Amazon AP| Gateway

AWS WAF

AWS Shield

aWS © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Amazon Elastic Container Service Amazon Relational Database Service
(Amazon ECS) (Amazon RDS)

AWS Secrets Manager AWS Key Management Service (AWS KMS)




This service template is composable by use case

API Compute Storage

Clients < ﬂq)D <

Amazon API Gateway i AWS Lambda Amazon DynamoDB

____________________________________________________________________________
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We can layer on infrastructure as we scale

API Compute Storage

' Primitive API

Amazon Relational Database Service
(Amazon RDS)

Amazon API| Gateway E Amazon Elastic Container Service
(Amazon ECS)

_________________________________________________________________________________________

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



Adding a cache reduced load from hot keys

API Compute Storage

' Primitive API

[EST] . =3
EF ¢ &

Amazon Relational Database Service
(Amazon RDS)

Amazon API| Gateway E Amazon Elastic Container Service
(Amazon ECS)

1
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Adding a search index sped up search and typeahead

API Compute Storage

Amazon ElastiCache

l =i &

Amazon Relational Database Service
(Amazon RDS)

\2

Amazon Elastic Container Service

(Amazon ECS) Amazon OpenSearch Service

N

4
N

Amazon API Gateway

(4] -
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Adding a task queue enabled asynchronous work

API Compute Storage

Primitive API

Amazon ElastiCache

[ . =i
S &

Amazon Relational Database Service
(Amazon RDS)

\’

N

N

/>

4
N

Amazon API| Gateway Amazon Elastic Container Service

(Amazon ECS) Amazon OpenSearch Service
1 o
e DM e}
\_

Amazon Simple Queue Service
(Amazon SQS)
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Adding object storage allowed storing documents

API Compute Storage

Primitive API

Amazon ElastiCache

[ . =
S =

Amazon Relational Database Service
(Amazon RDS)

\’

N

</>

N

4
N

Amazon API| Gateway Amazon Elastic Container Service

(Amazon ECS) Amazon OpenSearch Service
N
N\
e DM e}
. =
Amazon Simple Queue Service

Amazon Simple Storage Service (Amazon SQS)

(Amazon S3)
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These are all HIPAA eligible services

API Compute Storage

Primitive API

Amazon ElastiCache

Amazon Relational Database Service
(Amazon RDS)

I
@

Amazon Elastic Container Service

N

</>

N

Amazon API Gateway

(Amazon ECS) Amazon OpenSearch Service
N
N\
e DM e}
\_

Amazon Simple Queue Service
Amazon Simple Storage Service (Amazon SQS)
(Amazon S3)
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I ° ° j
Things our engineers don’'t have to do anymore

=0 ), |2 |
[#x 7 [Bo
Deploy our own Deploy Support custom Perform risky The list goeson . ..
hardware security | distributed image build in-flight upgrades
modules systems to run pipelines to underlying
one tool infrastructure

aWS © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Our engineers can focus on what differentiates us

M o ==
ﬂ w e g‘

Secure Scalable Interoperable Human-
centered




What we've built on 1Life
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Flu season is upon us

+-one medical

No flu
for you!
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Vaccine administration can be confusing

+one medical %
No flu ?gm
for you! Y




We solve this via action items

Book Visit

Schedule a flu shot today

ed by Emn ) Wed Sep 7
Accomplish on or after Sep 7, 2022

Monday, June 22

< i Noah Canlas, MD
Flu season is here How to receive your vaccine [ M L A

£ EX
i" Rvenu Chiruvolu, DO

a Book your flu shot appointment today to
protect yourself (and those around you).

PPC

G Daniel Marcovici, MD

e Melanie Chang, NP
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Vaccine administration is “smart” thanks to a

common platform
(o8 -

Amazon Simple Notification Amazon EMR \(“
Service (Amazon SNS)

- 0/0\{ X

— (

= | x J@4
Patient Analytics Interoperability

applications

[ | ]

Vaccines

1Life Platform
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Vaccine administration is “smart” thanks to a

common platform
(o8 -

Amazon Simple Notification Amazon EMR \(“
Service (Amazon SNS)

- c/\f X
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Patient Analytics Interoperability

applications
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Vaccines

1Life Platform
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Vaccine administration is “smart” thanks to a

common platform
(o8 -

Amazon Simple Notification Amazon EMR \(“
Service (Amazon SNS)
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T
Vaccine administration is “smart” thanks to a

common platform
(o8 -

Amazon Simple Notification Amazon EMR \(“
Service (Amazon SNS)

- c/\f AP

— (

= | x J@4
Patient Analytics Interoperability

applications

[ | ]

Vaccines

1Life Platform



Faxes are still the protocol of last resort
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Yes, faxes still exist, and they're hard to use
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Machine learning makes faxes usable

& &3 Il &

Amazon Textract Amazon Amazon OpenSearch Amazon

SageMaker Service SageMaker
OCR Document Concept
classification extraction

Documents

T1Life Platform



Machine learning makes faxes usable

Amazon Textract Amazon Amazon OpenSearch Amazon
SageMaker Service SageMaker
© = 3
@, ¥
OCR Document Concept
classification extraction
| T T T

Documents

T1Life Platform
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Machine learning makes faxes usable

Amazon Textract Amazon Amazon OpenSearch Amazon
SageMaker Service SageMaker
© = 3
@, ¥
OCR Document Concept
classification extraction
T | T T

Documents

T1Life Platform
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Machine learning makes faxes usable

Amazon Textract

Amazon
SageMaker

Document
classification

T

Amazon OpenSearch

Service

Amazon
SageMaker

\ 7/
~ -
- ~

Concept
extraction

T
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Machine learning makes faxes usable

Amazon Textract Amazon Amazon OpenSearch Amazon
SageMaker Service SageMaker
© = 3
@, ¥
OCR Document Concept
classification extraction
T T T |

Documents

T1Life Platform
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Messaging is a powerful care model

9:41 ol = .

& Medical Team

Blood Pressure readings

I ’ Ezra Rhodes
J y PM

Hey Bonnie, I've been jogging to get more
exercise and checking my blood pressure at
home. | just sent you the readings, let me
know how they look!

@ Bonnie Chung, MD

Hi Ezra, thanks for sending me those
readings. Your blood pressure looks much
better now, keep up the great work!

aWS © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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But messaging can be hard to scale

9:41 ol = .

<~ Medical Team P C P

Blood Pressure readings

i ’ Ezra Rhodes

| Hey Bonnie, I've been jogging to get more
exercise and checking my blood pressure at | [}
home. I just sent you the readings, let me M e I C a

! know how they look!

‘ %‘ Bonnie Chung, MD i te a l’ l‘ l

Hi Ezra, thanks for sending me those
readings. Your blood pressure looks much
better now, keep up the great work!

Admin
team

Tech
support
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Machine learning allows us to provide more timely responses

O Amazon SageMaker
p Ground Truth
@k el & &

Amazon Simple Notification Service Amazon OpenSearch Service Amazon SageMaker Amazon SageMaker
(Amazon SNS)
Patient
P SmartQ Auto reply Auto route
applications
Messages

T1Life Platform
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Machine learning allows us to provide more timely responses

O Amazon SageMaker
p Ground Truth
@k el & &

Amazon Simple Notification Service .
(Amazon SNS)

mazon OpenSearch Service Amazon SageMaker Amazon SageMaker

Patient
applications

N

SmartQ Auto reply Auto route

Messages

T1Life Platform
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Machine learning allows us to provide more timely responses

Amazon SageMaker
r‘nl'l Ground Truth
vE I
[

Amazon Simple Notification Sqrvice Amazon OpenSearch Service Amazon SageMaker Amazon SageMaker
(Amazon SNS)
Patient
SmartQ Auto reply Auto route

applications

i N

Messages

1Life Platform
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Machine learning allows us to provide more timely responses

L&

O Amazon SageMaker
I Ground Truth
@k il & &

Amazon Siaz:z;\loc;‘ti;‘i’gasgion Service Amazon OpenSearch Serv

ce Amazon SageMaker Amazon SageMaker

Patient

Auto route
applications SmartQ Auto reply

)

Messages

T1Life Platform
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Machine learning allows us to provide more timely responses

=]

O Amazpn SageMaker
p Ground Truth
@k el & &

Amazon Simple Notification Service Amazon OpenSearch Service Amazon SageMaker Amazon SageMaker
(Amazon SNS)
Patient
SmartQ Auto reply Auto route

applications

P

Messages

T1Life Platform
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Machine learning allows us to provide more timely responses

O Amazon SageMaker
p Ground Truth
@k el & 5

Amazon Simple Notification Service Amazon OpenSearch Service Amazon SageMaker Amazon SageMaker
(Amazon SNS)
Patient
P SmartQ Auto reply Auto route
applications
Messages

T1Life Platform
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We're building a flywheel

AR

00

00 e 8 ‘ﬂ
Better Better
applications platform
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Better data «




And we're using this flywheel to apply generative Al

9:41 all & ==
& Medical Team

Blood Pressure readings

I ’ Ezra Rhodes

Hey Bonnie, I've been jogging to get more
exercise and checking my blood pressure at
home. | just sent you the readings, let me
know how they look!

@ Bonnie Chung, MD
v

Hi Ezra, thanks for sending me those
readings. Your blood pressure looks much
better now, keep up the great work!
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AWS HealthLake unlocks these capabilities

QHL7FHIR

AWS HealthLake

aws
2



Key takeaways

g ||
Oood

| —

Developing secure and
scalable systems in
healthcare is hard, but
AWS makes it easier

aWS © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserve
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How adopting modern
healthcare standards
allows us to build a
patient-centered
experience

X

How machine learning
can be applied to solve
real healthcare
problems
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Health sessions at re:Invent
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HLC201 - Meeting new AIM317 — Al-powered AIM318 — Automatically
healthcare data patient 360 experiences create clinical
interoperability and using AWS HealthLake documentation with

Al/ML regulations generative Al
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y ® _Di% survey in the mobile

Stuart Parmenter Patrick Grennan Jeffrey Eckhaus
[ /stuartparmenter [ /grennan [ /eckhaus

aws © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
S



aws © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
S—1




	Slide 1
	Slide 2: Beyond the EHR: Delivering timely, accessible care with One Medical
	Slide 3: Beyond the EHR
	Slide 4: Who we are
	Slide 5: One Medical + Amazon 
	Slide 6: Who we are
	Slide 7: What we’re here to talk about today
	Slide 8: Key takeaways
	Slide 9: Why we’ve built our own technology platform
	Slide 10: Healthcare today
	Slide 11: The healthcare experience needs fixing
	Slide 12: Appointments are scheduled long in advance
	Slide 13: Wait times are long
	Slide 14: Your data doesn’t move with you
	Slide 15: We work differently
	Slide 16: You can book same or next day appointments
	Slide 17: And these appointments start on time
	Slide 18: You can message your provider anytime
	Slide 19: You can renew prescriptions from home
	Slide 20: You can receive care in person or via video
	Slide 21: Your health records are in one place
	Slide 22: We’re delivering a better experience
	Slide 23: We achieve this via our technology platform, 1Life
	Slide 24: Why build our own technology?
	Slide 25: Healthcare started with paper
	Slide 26: EHR = Electronic health record
	Slide 27: There was much more than just a paper chart
	Slide 28: It takes more than just an EHR to deliver care
	Slide 29: And it’s not as simple as buying new SaaS tools
	Slide 30: HIPAA
	Slide 31: Security means more than HIPAA
	Slide 32: Healthcare applications have consumer SLAs
	Slide 33: Interoperability is not a simple integration
	Slide 34: Tooling needs to be usable
	Slide 35: These challenges apply to every application
	Slide 36: Oftentimes usability is hard to achieve
	Slide 37: We wanted to build technology that elevates care
	Slide 38: The building blocks of 1Life
	Slide 39: Our platform underpins all of our applications
	Slide 40: An example: Vital signs
	Slide 41: Our platform is built on key domain-oriented primitives
	Slide 42: The data models and APIs align to open standards
	Slide 43: HL7® FHIR® provides standard data models for the healthcare domain
	Slide 44: And standard REST and Graphql APIs
	Slide 45: It makes data readable across systems
	Slide 46: And it anticipates common data needs
	Slide 47: These primitive data types serve many customers and applications
	Slide 48: These primitive data types leverage standardized infrastructure
	Slide 49: How AWS simplifies building 1Life
	Slide 50: AWS simplifies these infrastructure needs
	Slide 51: Our primitive data types follow a standard service template
	Slide 52: AWS security tooling plugs into our stack
	Slide 53: This service template is composable by use case
	Slide 54: We can layer on infrastructure as we scale
	Slide 55: Adding a cache reduced load from hot keys
	Slide 56: Adding a search index sped up search and typeahead
	Slide 57: Adding a task queue enabled asynchronous work
	Slide 58: Adding object storage allowed storing documents
	Slide 59: These are all HIPAA eligible services
	Slide 60: Things our engineers don’t have to do anymore
	Slide 61: Our engineers can focus on what differentiates us
	Slide 62: What we’ve built on 1Life
	Slide 63: Flu season is upon us
	Slide 64: Vaccine administration can be confusing
	Slide 65: We solve this via action items
	Slide 66: Vaccine administration is “smart” thanks to a common platform
	Slide 67: Vaccine administration is “smart” thanks to a common platform
	Slide 68: Vaccine administration is “smart” thanks to a common platform
	Slide 69: Vaccine administration is “smart” thanks to a common platform
	Slide 70: Faxes are still the protocol of last resort 
	Slide 71: Yes, faxes still exist, and they’re hard to use
	Slide 72: Machine learning makes faxes usable
	Slide 73: Machine learning makes faxes usable
	Slide 74: Machine learning makes faxes usable
	Slide 75: Machine learning makes faxes usable
	Slide 76: Machine learning makes faxes usable
	Slide 77: Messaging is a powerful care model
	Slide 78: But messaging can be hard to scale
	Slide 79: Machine learning allows us to provide more timely responses
	Slide 80: Machine learning allows us to provide more timely responses
	Slide 81: Machine learning allows us to provide more timely responses
	Slide 82: Machine learning allows us to provide more timely responses
	Slide 83: Machine learning allows us to provide more timely responses
	Slide 84: Machine learning allows us to provide more timely responses
	Slide 85: We’re building a flywheel 
	Slide 86: And we’re using this flywheel to apply generative AI
	Slide 87: AWS HealthLake unlocks these capabilities
	Slide 88: Key takeaways
	Slide 89: Health sessions at re:Invent
	Slide 90
	Slide 91: Q&A

