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The Future of EHRSs

What if medical records were actually...good?




Nikhil Krishnan is the founder of Out-Of-Pocket, a company
teaching people how the business of healthcare works and trends
that are shaping the industry through his newsletter, courses, and
more. He's trying to make it funny and accessible, which is a pretty
low bar for the industry to be honest.

Previously he was a senior research analyst at CB Insights, where
he built out the healthcare research team. He authored the weekly
CB Insights Digital Health Newsletter, which grew to 90K+
subscribers.

He was also on the Strategic Partnerships team at TrialSpark, a
technology company creating a distributed network of clinical trial
sites to run faster and more efficient clinical trials.

Currently he is also an investor in early stage healthcare
companies.

Contact: nikhil@outofpocket.health
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How did we get here?

Why are EHRs so bad today?
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The HITECH Act + Meaningful Use
incentives accelerated EHR
adoption

In 2009 the HITECH Act allocated S36B in incentives
for providers to adopt electronic health records.

They money was attached to Meaningful Use
Incentives in different stages. Each stage was meant
to add more features to EHRSs, then promote data
interoperability between providers, and finally to
allow interoperability with any third-party a patient
wanted.

A
100+
90—
) 80
ER ./.
G — 704
‘w € Certified EHR
28 60
S
BL 50
A& 404
S i
€3 30
O 201
10
0 T T T T T T T T T T T T
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
B
100+
90
Certified EHR
804
Q
< 70+
I 60—

Nonfederal Acute Care Hospitals
with EHR System (%)

50
40
= 301
20
10

Basic EHR

0 T T T T T T T T T T T
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

% ouT-oF-POCKET



https://www.nejm.org/doi/10.1056/NEJMp1703370?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed

Hospital consolidation in the last decade has led to EHR consolidation as well and
the need to support much more complex + customer-specific workflows

Epic Bested EHR Vendor Competitors In US Hospital
Market Shares In 2018

Source: KLAS Research, 2019
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https://www.healthaffairs.org/do/10.1377/forefront.20190304.998205/full/
https://www.beckershospitalreview.com/ehrs/klas-ehr-market-share-breakdown-epic-maintains-31-of-hospitals.html#:~:text=KLAS%20found%20that%20Epic%20maintains,42%20percent%20of%20hospital%20beds.

Meeting the basics of Meaningful Use
requirements

Site specific workfFlows and First-party
development

Turning clinical documentation in claims
Top down sales into hospital administration



This creates missing/wrong
information and safety issues

BROKEN RECORDS

One in five people surveyed this year by the Kaiser
Family Foundation has found a mistake in their EHR. Of
those, nearly half have incorrect medical histories.
RELIABILITY OF EHR

67%

PATIENT DID NOT

NOTICE AN ERROR

IN HIS/HER EHR

g%)N’T KNOW/ 21%
NO ANSWER PIA\IT(;ETI‘\ICTEDAIB

ERROR IN
6% HIS/HER EHR

DOCTOR DOESN'T USE EHR

TYPE OF ERROR NOTICED IN THE MEDICAL RECORD
INCORRECT MEDICAL HISTORY
9%

INCORRECT PERSONAL INFORMATION
I -9
INCORRECT LAB RESULTS OR OTHER TEST RESULTS
I 37
INCORRECT MEDICATION/PRESCRIPTION INFORMATION
I 0
BILLING ERRORS/ISSUES

1% SOURCE: KAISER FAMILY FOUNDATION

Source

DANGER SIGNS

Safety events owing to EHR and other health IT issues
have been steadily rising. Even so, experts say cases are
widely underreported.

SAFETY-RELATED INCIDENTS LINKED TO EHR OR OTHERIT

2007 2018
SOURCE: QUANTROS

EHRs are rife with
errors in the record
itself, difficult matching
patients to other health
records in the system,
and an increasing
number of alerts which
are causing doctors to
burnout and miss
important information
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https://khn.org/news/death-by-a-thousand-clicks/
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| love my EHR and it really helps me in my
day-to-day

-no doctor
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But some things are changing today...

Why now?
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Haven't we already tried making better EHRs but they Fail?

| (7 JCUSED

ON PATIENT]
DATA)

NOT BILLING

It's true, we've seen lots of attempts through the
last decade at building a better EHR. The issues
bringing one to market have historically been:

e Patients don't like logging their own data
into PHRs

e Replacing well-known names at larger
health systems, both because they're risk
averse purchases and have lots of feature
requirements

e The focus was billing, which current EHRs
do well so new “killer” features or business
models weren’t a priority
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21st Century Cures Act + InfFormation Blocking Rules

The slow rollout of the 21st Century
Cures Act has:

1) Allowed immediate release of
information to patients (e.g. labs,
notes, etc.)

2) Pointed to a data standard +
required data elements to be
available via API

3) Settimelines for when this needs
to be available

December 13

21st Century
Cures Act
Signed Into Law

2016

particle

April 1

. . Conditions of
Certification

Attestations
Begin

. April 5 October 16 March 15

Cures Act Final All EHI Must Be Initial Real World
Rule Is Active + Made Available Testing Results
Information (Nonstandard Published
Blocking Banned EHI, Too)

March 9 D ber 15 D ber 31 December 31

Cures Act Final Developers Must New HL7 FHIR EHI Export

Rules Released Submit Real API Update Capability Must
World Testing Capability Must Be Active
Plans Be Active

2020 2021 2022 2025
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EHRs were built in a fee-for-service world, what happens for companies that move away from that?

Figure 2

More Medicare Advantage plans are available in 2021 than in

any other year..

M Other
M Regional PPOs
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Il HMOs
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2015
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2017

2018
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NOTE: Excludes SNPs, EGHPs, HCPPs, and PACE plans. Other category includes cost plans and Medicare MSAs. Numbers may differ from
previous publications in cases where the Landscape File for the year was updated after initial publication.
SOURCE: KFF analysis of CMS'’s Landscape Files for 2010 — 2021

Source

= SESAME

Symptoms

Types of care

Services SesameRx New

In-person doctor visit

o Map view

Jenny Delaleu, FNP-BC

294 West Merrick Road, Freeport, NY 11520

Y Internal medicine
AVAILABLE TODAY

$5MEDS

SEE TIMES |

$97

Dr. Matthew Pabis, MD

57 St. Marks Place, New York, NY 10003

ﬂ 4.9

o ¢ Family medicine
i AVAILABLE TOMORROW

"Great customer service! Love the doctors
and the entire staff"

SEE TIMES | $116

Vitaliy Gavrylyuk, FNP

ve. Floor 1, Suite 1, Glenda
A 5
E‘ Qg Family medicine
A AVAILABLE TOMORROW

SEE TIMES | $138
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https://www.kff.org/medicare/issue-brief/medicare-advantage-2022-spotlight-first-look/

10ra

primary care

CITYBLOCK

Thomas L.
Jordan

67 years old

Please be aware that there's a dog in
Thomas' apartment that has a history
of biting. Please be mindful when
armving at his home. The dog's name
s Rex

Demographic information

Contact information

Plan information

Active medications

Problem List v

View  MAP ol Memberinfo  Team  Calendar

Active  Suggesior

Currently does not receive adequate food services
d de 0 disabilty and unemployement

=) sted Jan 4, 2019

Feb 14,2019

Accompany to grocery store Jan24,2019

stin gathering needed

ments for the application Feb 10,2019

Provide Health Buck:

ing nformation
Assess eligibilty for food delivery service.

®

o

Be present for inital food delivery to ensure a smooth transition

Speak1o care team about restrictions that should be incorporated into food delivery application 14,2019

Refer member to food delivery service
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Instruction:

Given an input question, respond with syntactically correct PostgreSQL.

Be creative but the SQL must be correct.

Ask GPT-3:

Get GPT-3 Response

J.C. was admitted to the
hospital and given intravenous
methylprednisolone for 4 days.
She is discharged home with
glipizide 5 mg daily, lisinopril 20
mg daily, fluticasone HFA (44
mcg) 2 puffs twice daily,
albuterol 2 to 4 puffs every 4
hours as needed, and
prednisone 40 mg daily for 7
days.

J.€. was admitted to the hospital and given intrave
Tame )

A A Iy A
Sheis discharged home with glipizide smg daily, isinopril 20mg daily,
< Generkc name (glpizide) & Dosage (5 mo) & Frequency (daiy) @ Generic name (lsinopri) & Dosage (20mg) @ Frequency
# Dosas
—
A i i

fluticasone HFA ( 44 meg) 2puffs twice daily,
Generic name (Muticasone HFA) @ Strength (44 mcg) ® Dosage (2 puffs) & Frequency (twice daily)

and prednisone 40mg daity for 7days.

A. Sample clinical text note

B. ACM Output

Natural language
processing, parsing,
and voice-to-text
dictation have
significantly
developed in the last
few years, with many
companies training
specifically on
healthcare data
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https://blog.seekwell.io/gpt3
https://aws.amazon.com/comprehend/medical/

Learn From Anyone

Teacher

E

What do you want to learn?
e about relativit

Created by Mckay Wrigley

GPT-3 models can
output text that takes
existing information
and personalizes it to
the end reader. You
can imagine
auto-generated
SOAP notes or
discharge information
patients can actually
digest
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https://blog.seekwell.io/gpt3
https://aws.amazon.com/comprehend/medical/

There is increasingly
more useful data
being generated
outside of the clinic

Source

Beverly

.o
qQ

At-Home Lab Tests

T [~]

Figure. The Tapestry of Potentially High-Value Information Sources That May be Linked to an Individual for Use in Health Care

STRUCTURED DATA UNSTRUCTURED DATA
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Medication

Demographics
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Diagnoses

Procedures
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Genetics
Social history

Family history

Police records Tobacco/alcohol use [

Ancestry.com
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Lifestyle grocery store purchases CARD 3 i
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. PURCHASES: |
Census records, Zillow, LinkedIn ~ -

POSTINGS :
Social network Facebook friends, Twitter hashtags H
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Environinent HealthMap.org, GIS maps, EPA, phone GPS | News feeds
= - Y
e &

Examples of biomedical data

T

Pharmacy data

I:] Claims data

Data outside of

Probabilistic linkage to validate existing data or fill in missing data

Ability to link data to an individual Data quantity
= Easier to link to individuals gz
w Harder to link to individuals

[1T7] Health care center (electronic
1211 health record) data

Registry or clinical trial data
= Only aggregate data exists

health care system
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https://jamanetwork.com/journals/jama/article-abstract/1883026

Real-World Evidence is maturing

What role does RWE

As we prepare for FDA's guidance on real-world evidence (RWE), we systematically
assessed new drug and biologic approval documents in 2019 to understand how

pldy in FDA CIppl'OVGlS? RWE influenced its decision-making.

RWE is prevalent in FDA app|

FDA’s decision on the RWE studies:

-

RWE submission types included:

Ex-US. postmarket experience 12

i
8 H
3 H
s E

|

8
6
6
2

Subscribe to receive our latest analyses:

Source

logy is key to approval.

RWE informs prescribing. Principled database

of d

oooooo

RWE spans therapeutic areas. Foaapprovals that included RWE stu

AETION

As real-world
evidence becomes
integrated into
approvals/commercial
activities, having data
that’s standardized
and queryable across
sites becomes critical
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https://aetion.com/evidence-hub/infographic-what-role-does-rwe-play-in-fda-approvals/

A tight labor market For clinicians
means better tools attract talent

Contributors to Burnout
Physicians and advanced practice clinicians only (n=6849)

Too much time spent on bureaucratic tasks
EHR or other IT tools hurt my efficiency
Lack of autonomy in my job

After-hours workload

EHR or other IT tools inhibit my ability to
deliver quality care

Chaotic work environment

Lack of effective teamwork in my organization

Lack of shared values with organization
leadership

Lack of training/proficiency on EHR or other IT
tools or other IT tools

Lack of effective ancillary support

Lack of training/proficiency on EHR or other IT
tools

Patient-related stress/demands

Other

KLAS

54%
47%
45%
42%
31%
26%
22%
21%
11%
7%
5%
3%
15%
75%

Burnout is rampant
across healthcare and
labor market for clinical
staff is extremely tight.
Providers that invest in
tooling can attract
physicians, nurses, etc.
who are burning out

partially because of
their EHRs
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https://medcitynews.com/2019/03/physician-burnout-ehr-satisfaction/

Some new approaches to EHRs

Rethink completely? New interfaces? How “out there” should we get?
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New, programmable EHRs are built for value-based care

2 = [+ ]
= Canvas: 2 New note = § & &4 = 2 0 i Q
&) s il e pontotowss [l
:
Q- |k¢--m! n i
1 Adergis
D v
o .
@ % Provisioning instance. B 4Pt bocumentation

APl CanvasUl  Third Party Integrations (Coming Soon)  Monitoring and Alerting (Coming Soon)

Introduction

Creating a Sandbox Environment

AP
Authentication
Create a Patient
Create an Appointment

Also
Review our API Documentation

Create Your First Appointment

Now we're ready to create our first appointment. Once again, we've provided some bailerplate code to get you started quickly. All you need to o is f
following:
« Again, update the —url and the Authorization header with your instance name and Bearer token, respectively.
« Replace [patient_id] with the Patient ID you copied down after creating your patient above
© If you've lost this, you can always search for it again using our Patient Search endpoint.
* Replace [practitioner_id] with your Practitioner ID from the previous step

Run the cURL command with your inserted credentials along with the JSON body below, and that's it!

If you navigate to 5/20/2021 on the Schedule of your Canvas instance's home page, you will see you have created your first appointment.

curl —request POST \
—url https:// 3\
~-header *Authorization: Bearer [your-token-here] "
—header *Accept: application/json’

Value-based care contracts requires
workflow changes for clinicians, are
oriented around care teams vs.
individuals, and utilize more data
from inside and outside of the
physical clinics. New EHRs like
Canvas allow developers to insert
new rules and surface real-time
actions that need to be taken at the
point of care.
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New interfaces like voice or integrated search abstract the existing EHR behind a

more usable interface

abridge

9:41

X Apr.12,2022

Your conversation with Alisha
Sullivan, MD. }

diabetes  insomnia  hypertension

® o012 7 @
. Hi, Danielle. We're checking in on your

diabetes | today, yeah? And um, | heard
you're having some | shortness of breath

What's going on?
o s -

00138

- Yeah, | mean, it sounds like yo

B
oot (swess myaurite,ange LS tiMe to Create
likeyou'e having some (insomn  SOME NOteS!

Tap the microphone button at the bottom of
your screen to begin recording a visit

Get more insight..

N =——
o0a12 o

> John Doe + 57 M v

2records | Full Code

Recent notes

Jan 2019

Care Studio

Q

@ overview R vitals § Labs Bo Medications [ Reports
200 Jnw 084S Progress Calvin Dean - MD Other
1 Jumptoasp ]
Blood cultures remain NGTD
e s Assessment and Plan
AT ar-old man with DM (H " of f
Subjective sy
Objective hemolysis.
8D CBC
Lab Results & Reports. heparn 50 for vt pex
i #Savers sepsis slightly improving. Defeverseced. Was on pressors briefly i
on de vancomycin given ngtd xe8 hours

cont vancizosyn/acithromy

£] orders

Acute anemia from 12.4 to 8. Unclear source of bleeding. No frank hemorrhage but will start empiric IV PP1 and monitor hemoglobin closely. Check for

f anemia. Cultures NGTD
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Wearables and research applications are becoming a
longitudinal records

More patients are participating in research, including ones that begin from a “healthy” baseline. These
biobanks capture data from both inside and outside the hospital.

“Evidation is my accountability

buddy for logging food, activity, Data Collection
. %) Self-Report

and water intake. % Project Baseline by verily e

Over 4 million app downloads, millions of people

participating in cutting edge medical research. Top 10 Traditional
eVldat'lOﬂ best health tracking App.

Join over four million members

5 4 a 2 Download on the GETITON
getting paid for health actions. m [ P ] [ P oo Play]

=2

o
@
3
c
L]

Sleep Study Study

] — -l o e ) Sensor App Watch
[ ] \io0bte Jii‘fi:“‘ Imaging
[ ] [ Z A
y Points: 294 @ = X ~
ﬁ Examples: ) h @
N,
'ﬁ? Annual
7.' u i; Recruitment Education Consent Eligibility Visits Continuous Monitoring
(Years: 0,1,2,3, and
P 3 9 Complete A Brief Survey
Participate in Cutting Edge Abon Your Healh n Clinic At Home Remote
Research
Join Evidation Studies and make contributions to our ° e
understanding of human health. We share insights
back to you and our scientists publish findings in top
medical journals for the benefit of all.
\?J'
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Example: Fitbit Heart study

end of study survay

algorithm and notification
Fitbit Heart Study

| imegular hythm .
notification?

Fitbit app becomes defacto EHR, customers
become research participants and some become
patients, consent is given for 90 days of
retrospective data

mobile, app,
and email

study complete

Enrolléeent K seepesraetEN | e |00 |0t
500,000 '
1
1
1
1
400,000 :
1
1 telehealth visit 1 telehealth visit 2
90-d: and
| g e aapeny oot sy ey
300,000 !
| i -
E 1
= ] \ W30 Agpairement win
l:—% 200,000 : O B :::;L:" O Even Dans
' ]
: Fitbit Heart Study
1
100,000 1
1
1
1
]
1
0 pme H
fual o ) ol o F\_Q‘-] t\‘@
.’,(3'19 .53’1:3 P&_,Q .N"Q‘ .éj‘l.\ é]'l
Date
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https://t.co/BUl2q29fa5

During COVID people were motivated to contribute their data and take part in research with identifying
COVID early. Today long COVID registries are proliferating.

36121 PARTICIPANTS ANSWERED THE FOLLOWING QUESTION:

Feasibility of continuous fever monitoring using
Whay nc(jiI (éls: riF;Tec; F;fjed;/r; tShejecc(t)\a/IIIDt_hlagt ZL?ISEO ™ weara b Ie deVi ces

il

| wanted to contribute to clinical research

You+ME
| wanted to earn Evidation points

| wanted to contribute to research that could provide better
health outcomes for others affected by COVID-19 in the future

It seemed interesting

o
A Registry
| liked the flexibility to participate from home f t h
| have participated in the studies run by Evidation o r e

Studies and had a good experience

I wanted to learn more about COVID-19 M E/‘ FS +

| have participated in clinical research in the past and enjoyed it

Long Covid
Communities

X

% OUT-OF-POCKET

Source, Source



https://evidation.com/blog/how-to-participate-in-a-research-study-on-evidation
https://www.nature.com/articles/s41598-020-78355-6

The return of the personal health record

Is it different this time? Automation of medical release forms + retrieval, new APIs +authentication like
SMART on FHIR, passive data collection, and a life science focus has opened new opportunities

Invitae to Acquire Consumer Health Tech
Firm Ciitizen for $325M

%) PicnicHealth

Sep 07, 2021 | staff reporter

D PicnicHealth

ciitizen..

‘‘‘‘‘‘‘‘‘‘‘‘‘‘
MMMMMMMMMMMMM

nnnnnnnnnnnn

Stanford Universiy Hospial  Center
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Health records as a platForm For third-party developers

There have been almost no platform businesses in healthcare - usable SDKs for third-parties allow for
bidirectional data flows with lots of different applications (including non “healthcare” ones)

My Rewards
Your total has been added to your
rewards progress. You're on your way to

earning rewards. ‘

Add To Health? \/
Choose the items from your cart to add y

dietary calories to your Health app data.

HealthKit

FIND A SWEETGREEN
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Maybe way down the
road...blockchain-based EHRs and
decentralized applications (dApps)

Data Entry

LD

* File_IPFS Hash

g
NN\

O
Encrypt
file @
)

Upload file (1)

Uploading
succeeded/ @
failed

@ Send encrypted file
(4)send IPFS hash

-~ Enter

(11)
DApp Y IPFS hash

(12) Verification
\.=/ approve/

disapprove

o o (o]

Send transaction @ ¢ @@I@)
Store file

Check IPFS (12) Status

BlockChain

Store file

notification
Smart Cloud
Contract

Storing process
by Data Entry

— Verification process
./ by External User

External User

« File_IPFS Hash
« File_Content

« File_Type

« Keyword

If you think of blockchains as
distributed databases where no
single entity controls it, it
sounds appealing vs. the
oligopoly of EHR providers who
currently get to determine all
the rules of where data goes.

There are lots of
implementation challenges here
(how PHI is stored and
retrieved, etc.) but would be
much more appealing for
third-party developers and
enable true patient-mediated
record exchange.
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https://www.nature.com/articles/s41598-021-04124-8

Happy to talk about anything healthcare related, trends in the
space, and starting a company.

See my other posts and analyses at outofpocket.health

Contact: nikhil@outofpocket.health
Twitter: @nikillinit
Instagram: @outofpockethealth

Hiring at a healthcare company? The best people are in the
Out-Of-Pocket Talent Collective or post a job on the board.

Looking for a healthcare job? Sign up for the Talent Collective.
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http://outofpocket.health
https://twitter.com/nikillinit
http://instagram.com/outofpockethealth/
https://out-of-pocket-jobs.pallet.com/talent/welcome
https://out-of-pocket-jobs.pallet.com/jobs
https://out-of-pocket-jobs.pallet.com/jobs

