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History of EHR: EarI;
Development.

 Computers started entering
healthcare space in the
1960’s.

* Limited processing and low
storage powe:




* Development on Mainframes
--focused on revenue
producing departments

* Patient registration,
billing, and accounting.

* Clinical Support Subsystem
developed years later on
Minicomputers (1970s)

* Lab, Pharmacy, Radiology

Early Computerized Systems: In-Patient
Environment (Mainframe and Minicomputers)



Early Clinical Decision
Support Systems

* Gathering of paper-based information and
then manual entry into dedicated computer
system (i.e. Mycin)

Manual entry of Data
(Patient info and Lab
results)

Case
Specific
Advice

CIPROFLOXACIN
AMPICILLIN GENTAMICIN




e

Levels of Interoperability

* Transport: Data transported from one system to another without regard to
its content or purpose. For example a Fax, Email, Paper Record.

 Structured Interoperability: Places specific data fields in positions that
indicate their purpose. The receiving EHR can detect that a particular field is
the name of a specific laboratory test, or its result, or optionally, a code for
the test because each of these bits of information is in a prespecified field.

* Semantic Interoperability: Ability of computer systems to exchange data
with unambiguous, shared meaning. Requires that data that includes context
and knowledge of both sender and receiver.
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First Iteration of Interoperability: Manual Entry of Data
Into Various Systems

Transport level of interoperability

* Everything done to patients
that was billable needed to
flow from the nurse's station

to billing.
e Admission information.

e Medication orders to
pharmacy.

e Lab Orders.
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X12 Protocol at UCSF

* In this example 4 different :
Hospital Systems are g
interconnected by a fiber g, oo
optic back end, a set of
programming translators
organized the data so each

system could communicate.

DATA GENERAL
$-250

RADIOLOCY -~
MEDICAL NCCORD
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Health Care Interoperability: International
Standards HL7 (Structured Interoperability)

e HL7 V1, V2 were essentially
refinements of the UCSF
protocol.

e V2 isstill in wide use today.

MSH |*~\&| LABGL1 | | DMCRES | | 199812300100 | | ORUR01 | LABGL1199510221838581 |P|2.3
|| INE|NE

PID|]16910828*YAC8| |[Newman*Alfred*E||19720812|M| |W|25 Centscheap Ave**
Whatmeworry*UT*852014P| | (555)777-6666] (444)677-7777| |M||773789090

OBR||110801*LABGL|387209373/DMCRES | 18768~2*CELL COUNTS+DIFFERENTIAL TESTS
(COMPOSITE)ALN| | 1199812292128 | | 35”ML| || || ||
IN2973*Schadow*Gunther****MD*UPIN

LEILLELE ) *Onee] || ]| |CA20837Spinosa® John**A*MDAUPIN

OBX| |NM|4544-3*HEMATOCRIT (AUTOMATED)ALN||45]|39-49
|1 |F])1199812292128| |CA20837

OBX | |NM|789~8*ERYTHROCYTES COUNT (AUTOMATED)ALN||4.94)10%*12/mm3
14.30-5.90|| | |F]|]1199812292128| |CA20837
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HITECH ACT & impact to EHR adoption

« Very successful in terms of implementation. EHR Adoption in US
9.4% penetration in 2008 and 83.8% in 2015.

* Major EHR manufactures won without much
competition as health systems rushed to
accept EHRs in order to qualify for the time
limited incentives.

® Basic EHR

2008 2009 2010 2011 2012 2013




HITECH Act Shortfalls

* To push interoperability

* To advance Clinical Decision Support into
EHRSs

e



Present Day EHR Challenges
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AGREEMENT WITH THE STATEMENT “I AM HAPPY WITH OUR NEW EHR SYSTEM”

EpicCare Ambulatory
eClinicalWorks

Allscripts TouchWorks (Allscripts Enterprise)

Cerner Millennium PowerChart/PowerWorks

NextGen Ambulatory

Allscripts Professional

Blank Neutral B Strongly disagree M Disagree Agree B Strongly agree
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advancements
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Application

Application
and User

Standard Structure

AND Standard Terms
(As defined by CIMI Models)

Structure

Translators

Local databases,
CDA HL7 V.2,

e
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https://www.amazon.com/s/ref=nb_sb_noss?url=searc
h-
alias%3Daps&field-keyw
ords=size+10+blue+sweater+for+women

= amazoa Shop new Fire TV devices
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HL7: FHIR (Fast Healthcare Interoperability
Resources) Standard

* Interoperability based on REST (REpresentational State Transfer) API.

: code= http://
snomed.info/sct|73211009

. Specifies the server where the info is stored.
. Specifies the resource that is desired
Yellow: provides sufficient info for the server to retrieve the correct resources.

* This APl is asking for all patients on a specified FHIR server who have a diagnosis (Condition)
SNOMED CT-coded as 73211009 (diabetes)

iz



iz

R i man J.  Application
A:ppll_qat_lpn ‘/ ‘ a?wrc)i User

tandard Structure

AND Standard Terms
(As defined by CIMI Models)

Term and
Structure
Translators

Local databases,
CDA, HL7 V.2,
etc.

MEDICAL SERVICES
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Vision of the Future:

EHRs/ f,l HL7 v2.x

wored b

* Get our EHR to be fully FHIR FHIR Clinical
enabled and/or Dsastorsge

e Third Party Integrator “SMILE
CDR” to Extract the NEXT Gen
database into a FHIR CDR.

Once in a FHIR standard we can
develop our own apps/middle
ware, leveraging our clinical
experience, especially in the area
of workflows.

A preferred app may An app developed once
be substituted may be reused
for another. on multiple EHRs.
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Best Practices
NextGen Summits
aka Koi Underground
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Common Goals

* |dentifying challenges/pain points shared by organizations using
NextGen

* Sharing best practices on customized templates, workflows, and
Innovations

* Presenting as a collective voice to NextGen EHR Leadership Team

e



Participating Organizations:

* El Rio Community Health Center

* Lone Star Circle of Care

* Mariposa Community Health Center

* Presbyterian Medical Services

* Waianae Coast Comprehensive Health Center
* North East Medical Services

L



Best Practices NextGen Summits

e March 2319-24th 2019 Summit #1
e May 19t 2019 Technical call
e June 14" 2019 Summit #2

L



First Summit: March 23-24th 2019

* Each organization shared:

IT infrastructure

NextGen layout (version,
integrations, customizations)

Each organizations’ commitment
to and outlook on NG

Successful
enhancements/innovations

Pain points, challenges
Most wanted features
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Summary of Challenges:

Functionality of Patient Portal

User interface - too many clicks and templates
Templates take too long to load; editing flexibility
Lack of integration

Lack or order sets

License structure

Not intuitive

Not at the forefront of innovations

Stability on system performance

Fixing issues with “patches” which can affect other pieces
Upgrades - especially for 24/7 facilities
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Summary of Wanted Features:

Improve user experience

More robust Patient Portal
More comprehensive templates
Web interface / Mobile base
Better application load time
Tighter EDR integration

More comprehensive API

Ease of interoperability set up
Improved clinical decision support tools
Fill & Sign forms in PAQ

Fill Dates in Med Module

Order Sets including medication
CDS Engine

Al/Machine Learning

L



Behavioral Health Template at PMS

BEHAVIORAL HEALTH

The BH suite of templates consist of customized templates that
ensure the required documentation is completed before the clinician
can submit billing.

Each client will have a completed BHA, an order for service(s), a
goal established for each service, and a generated note for each
visit. Documentation and time entered codes claim

Patient Name: Melissa H Test DOB: 06/17/1971

I Patient Program:
Gender: Age: 47 Years 10P (C MST (" ACT [ MoProgran  RTC ( TreatFirst

Specialty: i Behevioral Heelth l Visit type: IFC'”O‘-’-' up BHA Rendering Provider: l Deborah Bankson LCSWJ | I\ )

Stalus ¢ New patienl @ Established patient Historian Translator | RTC Shint Document ’

BH Home BHA Progress Specialty Progress ! Psych Pharm Service Plan Billing ) RTC HNote

Reason(s) for Visit Problem List [~ Showr chronic [ No active problems Ma | Show my tracked problem

FiU | |Last Addressed J?rqblgmpﬁas;{i?{iprf\ g | Onset Date | Chronic | Secon +
Eu Generalized anxiety disorder N

Fu I
Fu
Fiu
200 i R

02/13,2019 Bipolar 1 disarder

Reterring MD | PCP Into cliok™Tobacco Use™ >> lobacco Use
¥ L Prmary Language Spoken Tobacco MU S:atus Tobacco Uss Status Last Updatad
Advance Dircctives [ Spanizh [ Light tobacco emoker | yee, cigaretts | 02/08/2019 |

%< PMS
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Health Home Template at PMS

ACA SECTION 2703 - HEALTH HOME

This suite of templates allows for compliance with Section 2703-
Health Homes; Care Coordinators complete a Comprehensive
Needs Assessment and an individualized Care Plan for each
enrollee.

« The templates also meet the requirements for the state Carelink NM
Health Home program.

@m0 @HIN DM Ccap | £

Spedialty ¥ Care Management Visit Type v Care Management

IIM' it i“mw Sl ST [P i S SR e e e e S S RS

&LY Care Guidelines

TYPE OF CARE COORDINATION & PHP (" Carelink ( Care Coordination Panel Control: (=) Toggle (=) # Cyde &

—

CARE COORD DETAILS (-]

L

FROM PHP I Initial CNA not performed by PMS
HRA Received © Yes © Mo HRA Received Date | 06/01/2018 If Patient established with CareLink prior to 4/16/2018 Click the "YES" " YES Already in CLNM with PMS

HRA Performed Date By clicking the YES you will be able to manually enter the Initial and Repeat --Dates and Level of Care

PMS CARE COORDINATOR PMS CNA DETAILS AND DATES (completed when doing the CNA)
, frstname EmIETE Initial CNA Due Date |07/01/2018 | Initial CNA Performed o Initial CNA Performed Date | 06/11/2018
Assigned Care Manager | Debarah || Correnti, RN |
Initial Level of Care Initial NFLOC (" ves © Initial CNA Interval | 6 Months
Repeat CNA Due Date| 12/11/2018 | Repeat CNA Performed [ Repeat CNA Performed Date
MEMBER DETAILS
RepeatlevelofCare | | RepeatNFLOC ¢ Ves € 1o Update CNAInterval| |
Not E d/u tive " Yes © N
ot Engaged/Uncooperative & ° Reason for Repeat Reassessment/CNA | |
Refuses Care Coordination " Yes
Unable to Contact  Yes LAST APPOINTMENTS
MAY 2 2019 Attempted Contact Dates 1. 77 | Last Medical Appointment | / / |  For| | At |
?_ Last BH Appointment | | Fnr| | At |

| E—— |



EDIC SERVICES
s EDICAL SERVICES
=

NEMS Customized Templates

* Templates (~80 customized templates as of last upgrade Feb 2018)
* Provider alerts at checkout template. Currently 26 alerts.

* Diseases Registries: DM, HTN, TOB, Hep B
AnnaTest (F) DOB: 12/28/1986 (32 years) Weight: 125.00 Ib (56.70 Kg) @9

Address: 123 ATHST Pref. Language: Vietnamese > PCP: Tam, Michelle MD

INVALID, CA 99999 Patient Portal: & : Referring:
Contact: (111) 111-1111 (H).. Enc:Insurance:  PMGSJ) Commercial : Cordelia Achuck DDS  Rendering: Chan, Maymie DC

m ¢ S O

4 03/21/2019 11:08 AM : "*Checkout” X ]

Pt Type: Y
CCM: Unenrolled

v |
| ¥}

Specialty v Internal Medicine Visit Type v Office Visit

LI e '4; S SEIRRTAIESY

EENS

8 IEGAEN SINZN

Ins1: PMGSJ Commercial Patient Status (EPM):
re Guidelines Ins2: Panel Control:
Ins3: Status Reason:
Provider Alert Action [T Make Today's Encounter Confidential I Moved Out of Area

Medication Reconciliation is needed - CCD Received
Allergy Review not done

No follow up visit has been ordered.

Vital signs not entered

Missing PE or ROS components




CDS at NEMS (Utilities)

* Consists mainly of a pull-down window
“Utilities”

* Once selected opens a separate non-
integrated web page.

* All patient data needs to be reentered
into these systemes.

* Many need separate log-ins to access.

* Physicians are basically stuck with a
template driven system mimicking paper
records.




CDS at NEMs: ASCVD Risk

* Hard to integrate into template
based systems.

e Atherosclerotic Cardiovascular
Disease (ASCVD) Estimator band §
aid.

* Multiple clicks to arrive at
ASCVD calculator.
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Pt Typ oY
CCM: Eligible

e CDS at NEMs (ASCVD Ris
ssessment

I Deabetic

™ Smoker

A S —— * Auto populates patients age,
= = = blood pressure readings and
lipid labs.

* Gives a 10 year ASCVD risk.
* But no recommendations.

Add Screening Ass ent

Moderate intensity statin is recommended for patients with LDL-C 70

189 mg/dL (1.7 to 4.8 mmol/L) , if decided upon as part of Hucian-

patient discussion, LDL-C should be reduced by at le 0%, (LA)




= Lst =

"Age: 71 years

MRN: 200365448

FIN: 1005-63251
¢ Menu - All

Examples of

Data Reconciliation

* : Bloodwork Cardiology Result
O n I n Multimedia Manager <4 Add
Patient info
Amalia Gromeko

+ #% SMART Cardiac Risk

I-view new sromeko
Allergies =

e'g @ About this test
SMART CommonWell Viewer hivssacuidy

@ Your Results
1 test

CRP leve!

A Average Pigh rish of rsevascular Giovase
este

SMART Bilirubin
SMART Growth Chart
SMART BP Centiles

Duke Universities “Cardiac Risk” SMART Meducation
SMART on FHlR SMART VisualDx

Runs within Cerners power chart SMART Healthwise
HER(FHIR compatible) LS

SMART Crimson Care Mgmt

The app is accessed from an B
. SMART enrG Rheum
entry in the same menu VDpA Mpage for Comp & Can/0C.
physicians used to do other MAR
Chart|ng. Intake and Output
Cinical Notes
Appears to be part of EHR, but -
actually a web app running on e
separate server. Task Uit
Discern Report
Integrated with EHR, so when R
open patients data Lt el
Vitals

autopopulates.



. ANNA TEST

MREN: 000001068517 AGE: 18 years 4 months DOB: 04/01/200

Tools Admin Utilities Window Help

& |6 IZI é ﬁ ﬁ
) F'
* | 1400NoriegaAdult NEMS ~ Abstracted, Med
inbox P

Delete Hnstory Close
D0: 041012001 18 years) Weighs 1400010 6350Ke)  (ETEIHD) Lo Rt =
ddress: 4124 Pref. Language: Cantonese Pt Type: (B) PCP: lu.Zl\enMD

San Francisco, CA 94134 Patient Portal: &. GYN: Referring:
ontact:  (415) 999-9999 (H)... Enc. Insurance: DEN: ZhenluMD  Rendering:
® +f OBGYN Details = Preferred Pharmacy | # Sticky Note = % Referring Provider | < HIPAA | % Advance Directives | * Screening Summary

U‘J

Patient History a2 x

UPatient History ﬂpauent Demoagraphics |l‘>::.- Categories |

[ New 3 Lock 7 Filter ~
o . 1 08/07/2019 01:00 PM Noriega Adult NEMS
N eXt G e n N E IVI S Tra d | t I O n a | E H R - (1 08/07/2019 11:28 AM Abstracted, Med MD Noriega .
81 08/02/2019 10:54 AM Mabel Yang MD 1870Lundy P
&1 07/30/2019 09:39 AM Abstracted, Med MD 1400Nor
&( 07/23/2019 09:33 AM Abstracted, Med MD 1400Nor

81 07/20/2019 11:13 PM Sabi Ahmed MD 1400Noriega
8(71 07/19/2019 08:57 AM John Tso MD 1400Noriega Ad

Template baSEd mimiCS paper-baSEd Charting. -8 07/18/2019 0414 PM John Tso MD 1870Lundy Adul

&[] 07/15/2019 01:48 PM Teresita Degamo MD Daly Cit

“ ” 81 07/15/2019 09:25 AM Abstracted, Med MD 1400Nor
D um b D ata ba se 83 07/10/2019 09:27 AM June Lee MD 1870Lundy Ped
#--8(1 07/09/2019 02:04 PM Teresita Degamo MD Daly Cit

. 782 07/09/2019 08:56 AM Mabel Yang MD 1870Lundy P

N OT F H | R ena b I ed/CO m pat| b I e £ 803 07/05/2019 02:27 PM Jackie Wai-Hang Lam MD Noi
(1 07/05/2019 02:23 PM Sandar Htun MD Daly City Ad

-8 07/02/2019 09:05 AM Mabel Yang MD 1870Lundy P

In order to review the patient's medical history. £ (20 0672572019 11:12 AM Abstracted, Med MD 1400Nor

81 06/24/2019 11:13 AM Sabi Ahmed MD 1400Noriega

* Provider needs to scroll through a large list of previous L s g
o o &) : abel Yan un
visits. Lol s
& : abel Yan un
 Thereis no intuitiye way -to know whgt the visit is, for : ZE §§f§§f§§i§§§§§§§ ?bi:t‘;:ﬁ’;gjf’okjﬁ:
example the previous visits are organized by date and only e e e
the clinician name that opened the previous encounter is e ST R

given. There is no indication of whether it’s a specialists, or
type of visit.

ITHIS IS LIVE DB|[North East Medical Serv 8., wahpinglukl| | INUM| 08/08/2019
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Juxly Timeline:SMART on FHIR App

Patients visit data is presented in a timeline format chronologically.

Inpatient at Baseline East Medical Center, BE Hospital Allergies

ll‘ ’xolm/?ou
McCurdy, 1ael, Wilks, Josh, Lockwo

Olenginsii-1 MD, Strecker, Bradiey, SYST!

Dx, On, Dicke ug, Zafar, St keeffe, Jim

Medications

Rebe: McCready, Tim, Hanusch, Paul, Gadre, Kz h, Vincent, Kelly
PCTAUT, DocsB, PCTAUT, DocsD, Cutty s sina, Manisha, Schile Surgical History
Matt, At Home RN, Can Kim, Neison, Scott, Howdeshell, Tami
Hopper, Grace, Christ v E 3 = Ranl, Uma,
Michael, Yops. Au ests, E att, Howdeshe

Greg Problems

) + A + i E » C tor
_u&ftk;‘)a_t.‘er‘. Message at Baseline East Medical Center &. 10/13/2014 Social History

& Franks, Stacey
n S irn T ‘y‘ r

10/7/2014 350} n ‘a_o 1 1g oral powde: )

pac Oral, Daily 3

4 Henkes, Matt

nopril (lisinopril 40 mg oral tablet)
s, Oral y, 30 ¢

3, Da

PRN

Outpatient at Baseline East Medical Center

& Howde: Tami, Matcuk, Josh anks, StaceyPhys, Franks, Stacey
10/2/2014 \’S 1000 mL

& Davis, Kim

Loaded Er
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Juxly Vault

All this information can be filtered, by encounter type, medications, even by diagnosis.

Encounters

Medical Information

A ] None [ Lab Results [ C Immunizations | Procedures | Diagnoses | Vitals




NEMS HCC
Reconciliation

* Another example of rigid template
driven system.

* The physician selects the HCC of
interest then its populated into
another template “todays
assessments”.

* This screen then needs to be closed.

e NEMS assessment screen needs to be
opened.

Manage HCC Codes
Save & Close

HCC Diagnosis History

Description ( 5 Provider

tractable
h diabetic neuropath thout long-term current use of 0.318 d, Med MD

h stage 3 chronic kidney disease, with long-term current Teresita Degamao MD

use of ins
Long term {current) use of insulin
Mild intermittent asthma, uncomplicated

Resolved

Recommended Diagnosis

eporting Period:

Comments Coder Name Response Source

Description

||

Provider Response:

" Mo Evidence of Disease  Accepted © Waork-Up

oxaesaptons | Jeoas[  saws[ [ see[ e[ ]
impression/assessment Comments: [ ]

Add/Update

MEDICAL SERVICES



Instruction Labs Diagnostics Referrals Office |

Follow Up Manag

Quick Task Save

NEMS HCC Reconciliation s S

Patient Details

* The Documentation needs to be free typed;
this template driven process in non-intuitive.

Diagnostics

V' Add assessments on L-click

5 Copy All To The Right

| Code EncDate | [SNOMED Description Patient Details
stent, Intractable 43,519 019080
15 with diabetic neuropathy E11.40 N19/07/2
Nt use of insulir

1o
esophagenl reflux disease, esophagitis presence K21.9

)1
"

ed abdominal pain R10.84 )1
R53.84 01

ney disease, stage 3 (moderate) N1 1
ROS 01
)1

mellitus with stage 3 chronic kidne E11.2

intion | ] code [ ] status | ] side [ ] site |

I Ditferentinl dx |

My Favorites F

n 1.click

Description




P18 HCC Conditions

Juxly Vault:SMART on g5
FHIR HCC Reconcilation

 HCC Conditions are clearly organized.

B so2s92xA

Other Visits

* Green is already reviewed

* F325

* Yellow needs documentation Sommw
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v ICD-10

J43.9 COPD type A Close H Save

2018 HCC Con

i MEAT Documentation

v 15031 Acute [I]
=]

e Monitoring Evaluation HCC
Documentation
Controlled ] Poorty-Controlied l UﬂCO‘ﬂrolI{—OJ [ Lab Tests Re-.xtmed][ X-rays -?e.-.enec} .
cort
[Comoensatec 1 Responding ] Detenorating l Progress ngl R-:-gress:'vg] [ Physical Exam Rev ewedj Judy HCC Documentation
DOS: 06-11-2018
E
B sozsaxa aca Monitonng: Well-Controlied
Evaluat 2
Assessment
Other Visits Impeoving ] Worsen m;] [m Full Remission I In Partiat Renssion |
* Fa25 Majpor [ Well-Controlied on Meds ] Controlied on Meds | Poorly Controlled on Meds ] Uncontrolied on Mecs] [ At Goal | Near Goal | Not At or Near Goal ]

Treatment
Labs: X-rays: Treatment:
{Dscussec Risks and Benefits of ;aosj [D:s:usseo Risks and Benef
[ Dscussed Ordered Lab Tests |[ Lab Tests Ordered | [ Discussed Ordered X-rays || X-rays Ordered | [Discusses Orcered Trea (RSN A
[ Patent Referred for Tre F H | R H C C

Initiate Medications: Manage Medications: Teaching: O n
[Ds: ussed Risks and Benefits of '.!ecs] [Dsc ussed Side Effects of 1.!&05][36(0'1:'%9 ‘.'eﬁs] [D:scussec Tobacco Cq ke -
[Dscussec Crdered Ma:s][ Medicatons OrcerecJ [ Continue Meds Same Oose] [Dns:ussec Alcohol Inta R e C O n C I I I a t I O n

[ Continue Meds Increase Dose | [ Discussea Diet or Exce

[Contm ve Meds Decrease Dcse] [Pa‘.fnr Given Educatio
diocn: CDS support: Guided documentation of
[ Medgical Records Received from PCP |[ Records Requested from Provider [ Letter Sent to PCP |[ Letter Sent to Provicer | HCC cond itions to fu |f| ” M.E.A.T Criteria

Problem Details

@ Compietea @ Needs Docum
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Conclusions on First Summit:

e Future collaborations on:
* Sharing of workflows using scribes
e Customized templates
* Telemedicine development
» Kiosks/tablets information collection

* Collective voice to meet with NG Leadership on improvement on:
* APl interoperability
* EDR integration
* patient portal & user experience enhancement
e Reporting and analytics

* Formation of a LLC aka “Koi Underground” for intellectual property for
customized templates, EMR agnostic middleware, innovations

L






Second Summit: June 14t 2019

* Meeting with NG Chief Solutions Officer & EVP, John Beck

 Embrace NextGen as partners

High level tactical roadmap of NG

Hold NG accountable within timeframe

Focus on what and when, resources/efforts, roadmap/results
Talk to the right person/subject matter expert

Ultimately tie everything back to improving patient care

» Voice Koi UG top 5 challenges

L



Conclusion and follow up:

* NG offered Koi UG

* Collectively a single voice account executive;

* FHIR running on top of Enterprise APl in fall of 2019;

* Formal responses to collective questions and concerns;
* Meeting with the Dream Team @ NG at a future date

L



Questions?

m



