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Introduction

» Currently

Co-lead of Specifications openEHR
openEHR Management Board
Principal, Ars Semantica

US VA consultant
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» Background
> Elec Eng + Comp Sci
> by real-time systems
- 5y finance
> 23y in e-health

» Interested in
> Realist philosophy
- Reality, unreality, and modern
politics
- Wine, beer and other coping
mechanisms
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Q1: what’s going on with my patient?
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Q1: What’s going on with my patient?

» The situation
> Increasing team-based / distributed care
- Long-term routine monitoring e.g. diabetes
> Multi-day/week procedures e.g. chemo

» =» constant shift and personnel changes

» Q: Who knows what’s happening with the
patient?

» A: Noone (i.e. no person).
» A: the EHR (passive); plan system (active)
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Q2: how to get from Care Pathway PDFs to CPGs?

Care Process Model MARCH 2016

EMERGENCY MANAGEMENT OF

Acute Ischemic Stroke

This care process model (CPM) was created by the Neurosciences, Intensive Medicine,
and Cardiovascular Clinical Programs at Intermountain Healthcare. These groups p WHAT'S INSIDE?

include multidisciplinary representation from neurovascular medicine, interventional

ALGORITHMS:
radiology, cardiology, anesthesia, hospitalists, and others. The CPM provides expert _ _ o
i . i i Diagnosis and Classification..........._.... 2
advice for the emergency management of acute ischemic stroke and summarizes current
Emergency Management of
medical literature and national practice guidelines. (See guideline references on page 8.) Acute Ischemic Stroke ... ... 4
. . . Assessment for
Intermountain’s care management system for stroke also includes: Endovascular Therapy...................... 7

* Education materials and programs for providers and patients. ED Acute Stroke Process Checklist .. 6

I . Patient/Family Education
s Multidisciplinary coordination of stroke care. teenmae 8

» Data systems that help providers and facilities track stroke management success.

References ... 8

>Why Focus ON ISCHEMIC STROKE?

indicates an Intermountain measure.

» What's new IN THIS UPDATE? ()

« Updated treatment algorithms for diagnosis and classification, emergency
management of acute ischemic stroke, and endovascular therapy (see pages 2-7)

= Telestroke process details (see page 2)
= New ED Acute Stroke Process Checklist (see page 6) Intermountain-

Concentrated focus on emergency management Healthcare
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EMERGENCY MANAGEMENT OF ACUTE ISCHEMIC STROKE MARCH 2016

< 10 min

from ED

arrival to
seen by MD

< 15 min
from ED
arrival to
telestroke
activation

semantica

ALGORITHM 1: DIAGNOSIS AND CLASSIFICATION
rtines 1o, (PR In-hospital

ALGORITHM 2: EMERGENCY MANAGEMENT OF ACUTE ISCHEF

(a) Intravenous (IV) tPA relative exclusion criteria for < 3 hours since symptom onset®*. 5. GOY. 1oV, sav

Contraindications (risk of bleeding is greater than the potential benefit)
« Thrombolytic therapy initiated by another hospital prior to arrival
« (T findings (ICH, SAH, ormaiorinfarct signs)

v SBP o 9 - PR - A9 et i ool st
: Et:]f:il:i BTW th IS keeps C h an g I n g I iroxaban (Xarelto®), 3

(Eliquis®), edoxaban (Savaysa®)

Warnings and Precautions (use clinical judgment)

« Blood glucose concentration < 50 mg/dL greater than or equal to 400 mg/dL « Non-disabling stroke symptoms
= Seizure at onset Life expectancy < 1 year or severe

» Recent surgery/major trauma (< 15 days) co-morbid illness
« Active internal bleeding (< 22 days) « History of vascular malformation
» Significant stroke or head trauma (< 3 mo) + History of intracranial hemorrhage

History of brain aneurysm or brain tumor
Pregnant or lactating

« Intracranial or spinal surgery (< 3 mo)
« Myocardial infarction (MI) (< 3 mo)

(b) Additional criteria for IV tPA at 3-4.5 hours

« Age =80
« Imaging finding of infarction with hypodensity involving >33% of the cerebral hemisphere
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CONDUCT stat imaging (c)

CT Tech = Performs non-contrast CT of brain

» Performs CTA and CT perfusion if requested by neurologis
and available at facility (if requested but not available, see
Telestroke info at right).

= Alerts radiclogist to read STAT CT scan
Radiologist » Reads scan and reports to neurclogist the “bleed/no bleed”
and ASPECTS score. IF Telestroke facility, radiologist contacts

neurologist through the Transfer Center.
(See Telestroke info at right.)

TABLE 1. ED Acute Stroke Process Checklist

The challenge of team work —
Coordination and hand-offs

Role Action (for patient presenting with stroke-like symptoms)

RN o Determines acuity: RN determines if patient is possible stroke alert (remains

symptomatic AND LSN <6 hrs.)
o Maotifies HUC of stroke alert

Tips

Example scripting:
room XX."

HUC O Motifies Stroke Alert to ED staff and stroke team, if available, using standard Example scripting:

communication methods

Stroke Alert

MD O Assesses for stroke immediately
o Notifies HUC to activate Telestroke if applicable

andrumemulare tharra fnann 74

o Conducts NIHS5-PE (page 3) / Reviews tPA contraindications (page 5) and eligibility for

For BP treatment, oo

= Labetalol (10201
repeat 1 time)

= Micardipine (5 mg,

o Responds to patient room ASAP
Pharmacist® | = Obtains brief medication history

0 Reviews tPA eligibility criteria, as needed

o Prepares for possible tPA administration/pharmacy protocol
EES:E | o Performs 12-lead ECG

*Note: If these services are unavailable, RN/provider may delegate tasks as appropriate.

SR e T ——
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The Formalism challenge

» Guidelines today have hundreds of steps /
decisions

» They keep changing
- E.g. SCAD, Lp(a) not on NHS Dx GL for chest pain
- Costs and radiation of CT falling; MRIs improving

» Need formalism(s) to:
- Represent tasks, events, timing, conditionality
- But also connection with EMR data sets, app forms
> Decision logic -
- high-level, abstract, clinical programming
> Subject variables used in logic

Copyright 2020 Ars Semantica
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Q3: How can we integrate CDS into the EMR?

* 19 640912-3475, Filip Filipsson, 55 years

) Stroke Prevention 19 640912-3475 Filip Filipsson

Diagnosdversikt

has enligt riktlinjer fran Socialstyrelsen

DIAGNOS

Formaksflimmer -

Hjdrtsvikt/VK-dysfunktion ' A ' CHA2DS2-VASC: NOAK eller VKA
Hypertoni

drd 2018 — Vietenskapligt underlag.
Diabetes

V. Evaluation of risk stratification schemes for ischaemic stroke and bleeding in 182 678 patients with atrial
cohort study. Eur Heart J. 2012 Jun;33(12):1500-10.

Stroke/TIA/Tromboembolism

Vaskular sjukdom

CHA:DS:-VASc poing

RISKFAKTORER 4 f 4 { as NOAK hogre &n Waran.
itralisstenos eller mekanisk hjartklaff ska e] NOAK ges.

C Hijartsvikt/VK-dysfunktion:

H Hypertoni:

A Alder 2 75:

D Diabetes

S Stroke/TIA/Tromboembaolism:

v Vaskular sjukdom

A Alder 65-74:

Sc Kon kvinna: CLINICAL DECISION SUPPORT
Totalpoang:

e o

NOLLSTALL NOLLSTALL

Detta & en utvecklingsversion och skall ¢j &n anvandas for att vagleda medicinska bestut () STANG

7 153
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Q3: How can we integrate CDS into the EMR?
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Q3: integrating CDS

The difficulty of the EMR integration problem
has made people think it’s just a data access
problem, to be solved by standards.

A better understanding of the subject data

problem: /ifting epistemic data from back-end
systems, devices etc to populate ontic subject
variables e.qg. is_diabetic, neutrophils, SpO2...

Copyright 2020 Ars Semantica
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Q3: integrating CDS

» Also: how to choose right guideline?
- Event-driven approach, match pre-conditions

» And: prevent useless alerts

- Need to track history of previous alerts ... other
tricks

- Copyright 2020 Ars Semantica
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Alert overload / ap
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Q4: the problem of cognitive integration

)

Tje pRMmary

actor
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Q4: the cognitive problem

» A question of attention and focus:
- The system competes with the focus of the work

(the patient)

2 nd hands

» Patient work is substanti: @&

» Why not tal/k to the syste
- Real-time voice interaction |
- Maintain the sterile field
- Record notes as you go

Hey Alexa,

patient haemorrhage
switch to caesarean
protocol

NN
o\
%RS NN\
A
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General Need

» Adaptive process / plan based system

» With ‘plans’ formally derived from care
pathway guidelines

» And integrated analytic guidelines (Dx, risk
analysis, medication etc)

» Semantic EHR backbone
» Solution for subject variables

» 2 A new category of system

Copyright 2020 Ars Semantica
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Plan definition:

structured plans
based on
guidelines,

care pathways

Separation of
concerns

Push data problem

to separate component
Guidelines

Plan Arrhythmia care pathway

Manage
arrhythmia
T
observe & record CASE
heart_rate
heart_rhythm heart_

beta-
> blocker

assessment
| tachy vagal
cardia| man.

mostly use iy ==

Subject proxy: ™ - ) i R
small datasets [}k Subject Proxy service DLM openEHR.cardiology_basic.v1.0.4

‘?";’:ig subject subject dataset <patient-03847> { inl?:;lt _ .

_ cimplifi :d types ["heart_rate", <val>, <metadata>] \ h“'t-r:t“'hqlfa"t'w_ :

. cacl!::in P ["heart_rhythm", <val>, <metadata=>] Y Ba't.-r ?t m. B LR

(ontic ‘Ji%W]I ["exertion”: <val>, <metadata=] ?E / exertion: Terminlogy_term

["SpO2": <val>, <metadata>] %
reference
Afib_heart_rate: Quantity= 120 /min

Data access High_heart_rate: Quantity = 100 /min

binding: DAB<EHR> DAB<device>

bind proxy W'Eigr:'t => - Bﬂ"t_"j"“.id'““f" =|:; - conditions

variables to _enr_queryia, b, ¢ read_cevice (1d, xx); has_atrial_fibrillation:

data sources 's_diabetic => eart_nate => heart_rhythm = |erratic|286761003 and

read_device (id, yy);

DpEnEHR = |IEEE IEEE
L‘—‘ \—‘71 A

& openEHR roprleta
‘l CDR EMR

h b, c)
ehr_query(a, b, c) heart_rate >= Afib_heart_rate

has_tachycardia:

Data sources: heart_rate == High_heart_rate and

EHR, messages,

) — exertion = |at rest|263678003
devices, 1.r|ta| home I I
live users signs | | |monitor rules
i i -ing
E:spgjfc@; heart_assessment: Terminology_term
if has_atrial_fibrillation
Result <- |atrial fibrillation|49436004
Decision
logic elseif has_tachycardia
module: Result <- |tachycardia|11092001
conditions
& rules, else
guideline Result <- |normal| 76863003

semantica logic




The problem that keeps on giving

;.Suhject Proxy service
 Different standards subject dataset <patient-03847> {
« Different data-set definitions ettt v cmeimioin>] || 2\
- Different APIs R iy
 Different query models }
« Different terminology ul-tive |[DAB<EHR> || DAB<device>
« Absent data mﬂes - Twefhhrtq;:w{a b, c); hE?.ratEcT EE'J—.“GET;-.E, XX);
+ Get data from user T | enr quena, b, ) | | read.device (0, )
 Duplicated/competing data 5 mEHH gﬂwn k eee | [EEE
 Formal type & naming ' 5

S ore

AN
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A theory of ‘lifting’ subject data

ontic subject
variables

A ]

[ get_dx (sct::194828000|angina] or ]

has_coronary_artery disease: Boolean

| sct::22298006|Ml| or ...): List <Evaluation>

] L]

Fhir_rest_api (....): } L Exec_query (‘<select text>’, J

epistemic subject (

List<Condition> ‘<from text>, ...): ResultSet

data |

. - Oops... Missing
ICD10 data
here

74R3 Copyright 2020 Ars Semantica
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openEHR projects

» GDL (7y)
> Cambio / Rong Chen
» Task Planning (4y)

- Example:

o https://specifications-
test.openehr.org/releases /PROC/latest/tp_example
s.html#_multi_drug_chemotherapy

semantica



https://specifications-test.openehr.org/releases/PROC/latest/tp_examples.html#_multi_drug_chemotherapy

openEHR Task Plan

NHS RCHOPS-21

DSM.

: ' N T
name - RCHOPS-21 pl Allopurinal,
pUrpOES - Lymplmmar:}% s E”::B'LH - -»| Ranitidine, +-- - ) Pa:sac-;lﬁmnl
care_pathway = NSSG O : Aciclovir, Etcl t n-l s
indications = Lymphoma [ b g  TACTION
context =
proxy = Lymphoma_patient "
dsm -RCHOPS21 ; § ; .
SBSE s — —
© |patient_fit S s Patient | Seiup e meds
: checks v 1
i REPEAT | ) | Day 1 [
— » Pre-assessment : rapeats - DSM.cycle_repeats |+ ) )
= H period = DSM_cycle_period
function = cheme mgr check
role = oncologist fitness = ettt
- : admin [ admin N e e admin
A :
Main i ' Ritwdmab | Doxorubicin |~ admlnnﬁ';:n“ne _____ Cyclophophamide =~
—* administration H i DEM. DSM. P — DSM.
: rituximab_ dose dovorubicin_doge| | Vincristine_dose amide_dose
- ' - ACTION | acmion — b ACTION
s o 1V Pfie B oy or
. MaClo.9% 'mﬂ mm"'
R > [ 71 '

: | day2 Prednisulnnex'
: . predrusulune dus-e
5 ; ! ACTION

.

e

semantica

dayr.'i Preci‘usnlnn&

+24h

DML

predrlsulune duse

------>|~ monitor }

pred «x

—
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= -{admin Prednisolone

prednisolone_dose

daﬂ Pradnlsnlnn& /da';ﬁ Prednisolone
DEM. -w +24h DSM.
predrmlune du&e \ prednisolone_dose
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dlm | inp conditions

|
high ipi | International Prognostic Index
langt Resu I ref: https:|en.wikipedia.org/wiki/International Prognostic Index
( | One point is assigned for each of the following risk factors:
| \ | Age greater than 60 years
desci | patien | Stage III or IV disease
1 | | Elevated serum LDH
t patient | ECOG/Zubrod performance status of 2, 3, or 4
Resu | More than 1 extranodal site
|
| The sum of the points allotted correlates with the following risk groups:
| Low risk (0-1 points) - 5-year survival of 73%
: | Low-intermediate risk (2 points) - 5-year survival of 51%
C rules | High-intermediate risk (3 points) - 5-year survival of 43%
predniso | High risk (4-5 points) - 5-year survival of 26%
Resu |
ipi raw score: Integer
rituxima if age > 60
. o Result <- Result + 1
) if staging € {|stage III|, |stage IV|}
use doxorubi Result <- Result + 1
i Resu
if ldh.in_range ([normal])
Result <- Result + 1
prect
t it ecog > 1
Result <- Result + 1
refei
[ if extranodal sites > 1
) predniso Result <- Result + 1
[ Resu .
ipi risk: Terminology code
' | Result <-
( map ipi raw score {
\ | TODO: 10..1] : [ipi low riskI,
t | |2] : [ipi_intermediate low risk],
, vincrist [3] : [ipi_intermediate high risk],
] Resu |4..5] : [ipi_high risk]




Standards activities

» BPM+
- BPMN + CMMN + DMN (decisions)

- SDMN (subject variables) + KPMN (packages) +
PMMN (provenance)

» HL7

- FHIR PlanDefinition, Careplan resources;

> Clinical Quality Framework (CQF);

> Clinical Quality Language (CQL);
» CDS-hooks

- Generic model of notification to/from CDS
» Logica (was HSPC)

- BPM+ / Fhir approach

AR
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Resources

» https://specifications-
O[OEHEHR test.openehr.org/releases/PROC/latest

wunity

https://www.bpm-plus.orq/

v

' i
|

™

https://build.fhir.org/ig/HL7 /caf-recommendations/

v

HL7

International

» https://cds-hooks.orqg/

https://cql.hl7.org/

v
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