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How best to improve patient experience?

Personal Health Record

Applied criteria:
Demographics,
conditions, allergy

Allergies and intolerances

“Maria and her medicines”

Laktoseintoleranse

Medical conditions

Sykdom i fordoyelsessystemet IKA

Pregnancy related -
supressed

ar -
Capable healthcare nguage: m
: Lactose Intolerance

related - highlighted

Prepared by
Petter Hurlen, AHUS
Knut Skifjeld, NeH
Gunvald Harket, NeH

. !/' ‘ initiative

Bivirkning av legemiddel m and intolerance \

. pasienten bruker medisiner

ePI content tailored to the individual

Maria Personas (&)

Capable

Skilarence Enterotab 30 mg *

G-lens Apne ekstern lenke &

Highlighted

+ Obs for Skilarence: Pasienten har
intoleranse svarende til kode T99

« Obs for Skilarence: Pasienten har
tilstand svarende til kode D34,
D97, D98 eller D99

Andre legemidler virker kanskje ikke s bra som de bor hvis du far alvorlig eller
diaré med Skilarence. Radfor deg med dersom du har

m;"uuwmmmmw du tar ikke virker,
s R o e
U tar.

ovaris vl a ek saks Pk i G ke sy B
med Skilarence. Legen kan gi deg rad om hva som er best. =

Inntak av Skilarence sammen med alkohol

Unngé sterke alkoholholdige drikkevarer (mer enn 50 ml brennevin som
innel ler mer enn 30 vol. % alkol under bahandling med Skilarence, da
alkohol kan pavirke dette legemidiet. Dette kan fordrsake mage- og
tarmproblemer.

Kjoring og bruk av maskiner

larence kan ha en liten pavirkning pa evnen til a kjore bil o‘? bruke maskiner,
Det kan hende at du foler deg svimmel eller trett efter & ha tatt Skilarence. Hvis
du pévirkes, vaer forsiktig nar du kjorer eller bruker maskiner.

Skilarence innehalder laktose

mmmmmmnm._ noen
\M’d.l legen din for du tar dette legemidiet.

‘Skilarence innehalder natrium.

Dette let innehcider mindre enn 1 mmol natrium (23 mg) i hver tablett,

og er sa godt som "natriumfritt”.

o . .
/l m Iﬂﬂ?j\_fa_tl\a’e * @ DISCLAIMER: The presentation reflects the authors view. IMIJU,
medicines e p I a Lt European Union, EFPIA, or Datapharm Limited are not liable for
Dataphanm

any use that may be made of the information contained herein.


https://youtu.be/ZaXPxeI5NpQ
https://youtu.be/ZaXPxeI5NpQ

Cross-project collaboration: International FHIR ePI standard

Innovative Medicines Initiative (IMI) - Gravitate-Health

— 40 partners in Europe and USA; 60 months 11/20 — 10/25; €18.5m /0'_\
— Delivering the Gravitate Lens (G-Lens) which focuses on ePI content and offers patients \ /
access to trustworthy, up-to-date information that better meets their individual needs ®
« HL7 Vulcan - FHIR Accelerator Program (@) Health

— Designed to facilitate the creation and adoption of FHIR Implementation Guides (&
related standards) that support global health data interoperability

HL7 Biomedical Research and Regulation (BR&R) HL7 VULCAN

— Creates standards that facilitate biomedical research and any subsequent regulatory International @HL7 FHIR
evaluation of the safety, efficacy and quality of medical products.

Univocal ldentification of Medicinal Products (UNICOM)

— UNICOM aims to advance implementation of ISO IDMP (ID of Medicinal Products) U N 0(» () NI
standards in EU Member States drug databases to support safe cross-border -
ePrescription/eDispensation and effective pharmacovigilance.

— 19 countries are represented, including 26 national Drug and eHealth Agencies. budget
€ 21 MEuros.

épﬁler Research and Development



Gravitate (@) Health
O Gravitate-Health - the wider collaborative community =N
sp\“hw
i
G FOA RS\ boinger | ot
E - j,,i"..,, i‘ﬁ 3 apneis I|||I Ingelheim f\UtOOF-It .Glemser 0 Docuvera
U O : -
E + i‘ I\-A\HI\IK:'H AHMOKPATIA g (. J .
=% OMHLW o G200 SENEMS s l @ 140z,
> o et e nucleus
e aap  usmmmamOT 4Arhor$ys - -~

inidegene InteliNotion
talIONP s e w 7( ﬁ% e ®a Loftware ¥ J 5

DESANIDAD \/ Fundacéao
FU] ]TSU W II ¢ Chamgalimaud
Medlcmes & Healthcare products r__-‘-__-_RANCI: <0Xyg x?.lll!!dlu Er IA'rﬂIH E S KD 6 "‘ AdObe

Regulatory Agency aco d i S
i j Go%d) EXTEDO  $8OVAN Deloitte. fd BERTELSMANN
eamer

<

LAGEMIDDELSTYRELSEN rT"
DANISH MEDICINES AGENCY rl eG

HEALTH OUTCOMES
OBSERVATORY

Pharmaledger :

BLOCKCHAIN ENABLED HEALTHCARE =

< H,0
Fonto AMGEN oxianconsulting ¥ $eArisGlobal ~ CALYX

%CODCQPTION UN#COM ¢ MERCK nﬁ:@d-k@ Y k,
(%]Share <> xpanDH o

VULCAN FASS @ Thommace [ newbook

. en

(D)

-

Q)
<.

—

Y

—

i

I

)

Q
—
=

o

9

—

®

(@]

=

(@]

(@)

2 3
o 3
.GJ C
o S
| - -
o <

PIstoéAl[iance AHL7FHIR Medicind<

Gravitate @Health

(/March-24)



|I)

“The Web should be open, accessible, and free for all” Tim Berners Lee

A< Structured Data Model //)A

PDF
FHIR
. Patient Information
Prescribing and | eaflet
Safety Content Sections 1 to 6 :
"resourceType": "Ingredient",
"id": "Cf1z263949§5§69687"f
"identifier": {
Encoded Images ::33;53273':‘:";Ej‘;‘;:;;;’;iﬁfs.ncats.nih.gcv/ginas/app/'betafhome“,
"use": "official"
Medicinal Product L
"coding": [
Organization { "code": "/#100000872082", ‘
"system": "https://spor.ema.europa.eu/rmswi/"
¥
Regulated Authorization A
PrOdUCt Detalls '}:éescription": "Lactose monohydrate"
ManUfaCtured Item "allergenicIndicator": true, J
"manufacturer”: [
.. {
Administrable Product } "reference”: "cfsb16394925469682"
]
Packaging G
Ingredients

—) Clinical Use
Q Pﬁlel' Research and Development



Overview of FHIR (Fast Health Interoperability Resources)

« Next generation data standards framework created by Health Level 7 (HL7)
« Leverages web standards to make health data interoperable across systems

 Brings the internet to healthcare (e.g., data components, dynamic content,
personalization, real-time exchange, auto-generate or transform content)

[
Common web standards ” /
| //‘

i) <> 11 < ) (@) D¢ %

http://
' GraphQL
Healthcare

'
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FHIR Overview: 150+ FHIR Resources (prefabricated templates)

Conformance Terminology

Documents o Resource Content

s Composition 2

mentManifest 2 .

cumentReference 3

Structure UML XML JSON Turtle R3 Diff All

= NamingS

= - m 1 . » CatalogEntry 0 .
o
= . = Terminal pabilities 1 .
E- . Structure
2 - nDeﬁrl::rEI .
' partmentDefinition 1 . Name Flags Card. Type Description & Constraints P
= StructureMap 2 - . - - . N .
- " :rr i ) 1 Organization DomainResource A grouping of people or organizations with a commeon purpose
. sraphDefinition - T . N - - =
- - o + Rule: The organization SHALL at least have a name or an identifier, and possibly more than one
+ ExampleScenario 0 - . ; S : . - .
b Elements defined in Ancestors: id, meta, implicitRules, language, text, contained, extension, modifierExtension
- - = = - —— -
— — P— FP— D) identifier EI 0. Identifier Identifies this organization across multiple systems
+ Patient [N] — — > -] active 71 £ 0.1 boolean Whether the organization’s record is still in active use
= B i - = Appointment 2 - N - .
] ! :‘pp f" e N . ~) type z 0..* CodeableConcept Kind of organization
. . . AppointmentResponse 3 -
L.E _p: L= OrganizationType (Example)
. . . edule B .
i -1 name ZI 0.1 string Mame used for the organization
. . cationResult 0 -] alias 0..* string A list of alternate names that the organization is known as, or was known as in the past
p— FPp— P —— Fo— — --[J) telecom I 0..* ContactPoint A contact detail for the organization
R _ m i s - o + Rule: The telecom of an organization can never be of use 'home’
+ AllergyIntaleranc * Observation . + CarePlan 2 = Communication 2 L
- - ) ---.xj address 0..* Address An address for the organization
. erseEvent 0 = DocumentReferance 3 - . reTeam 2 . municationRequest 2 S - -0 = L - = —

: " : : BE:-;RE’LE=t? : - f pal‘tOF 0.1
A . o . Structure UML XML JSON Turtle R3 Diff All
E + FamilyMemberH . . tritionOrder 2 . = contact

» Clinicallmpression 0

(D) purpose

= SupplyDeliv 1
= InventoryReport 0

Structure

name 0..
2

ImmunizationRecommendation 1

(D telecom Flags Card. Type Description & Constraints

Payment General D address z IEl Element An address expressed using postal conventions (as opposed t
. .« O = Payi tMNoti 2 . - .
Symentenes - % endpoint Elements defined in Ancestors: id, extension
. - ClaimResponse 2 . entReconciliation 2 + Chargeltem 0 - )
5 . R ?1 Z 0.1 code home | work | temp | old | billing - purpose of this address
E . EnrollmentReg Structure | UML | XML | JSON | Turtle | R4 Diff | All AddressUse (Required)
+ Enrollment?, | z 0..1 code postal | physical | both
XML Te t
emplate AddressType (Required)
P TP —. efrtioral Artocts vrdomcepa. | <orgemization wmlnss"http://nl7.org/fhir®s 3 -] text z 0..1 string Text representation of the address
<1-- from Resource: id, mets, implicitRules, and language --> 2
~ - . o <!-- from DomainRescurce: text, contained, extension, and medifierextension --> Ll ne x 0O.. string Street name, number, direction 2 P.O. Box etc.
» RessarchStudy 0 . efini = Citation 0 cidentifier: [T Identifier Identifies this crganization across multiple systems --></identifiers B : ) B .
+ RessarchSubject 0 . ConditionDefinition 0 . Evi <active value="[boolean]"/><!-- ..1 Whether the organization's record is still in active use --» This repeating element order: The order in which lines should
. Devieena . . - ~ <typer<!-- B..% CodesbleConcept Kind of organization --></typex T e = 2
Davicet ?Fr.tor - E _j '—CER_EFT‘H <name value="[string]"/><!-- [T] @..1 Name used for the organization --> ELL z 0.1 =SNG Name of city, town ete.
= EventDafinition 0 = EvidenceVariab calias value="[strinz]"/><!-- B..7 A list of alternate names that the organization iz known s, oF was known 25 in the past - . L
- ObservationDefinition 1 > 1 district z 0..1 string District name (aka county)
N « PlanDefinition 3 <description value="[string]"/><!-- @..1 Additional details about the organization that could be displayed as further informa . . B
i i - tion to identify the Organizstion beyond its mame --» -] state 2 0..1 =tring Sub-unit of country (abbreviations ok)
§ = Questionnaire 3 IE' ccontactac!-- @..* ExtendedcontactDetail official contact details for the organization --»</contacts
» SpecimenDefinition 1 <partnf>( -- 8..1 REfEren(e(Or‘ganiz?tinn) The nrganizat?un of which this ecrganization forms a part --><fpart0+)ri ) T} pcstaIC:-de ¥ 0..1 string Postal EDdE fc-r area
<endpoints<!-- @..* Reference(Endpoint) Technical endpoints providing access to services operated for the organizaticn --»</e
ndpoint> - . =
<qualification> <!-- @..* Qualifications, certifications, accreditations, licenses, training, etc pertaining to the isio i ._CLII'It"\, z 0.1 stmng Country (E'g' may bE IS0 3166 2 or 3 |EltEr thEJ
n of care --> . - - -
<identifier»<!-- @..* Identifier An identifier for this qualification for the organization --»</identifier: '-..:j pen :'j z 0.1 PE"'IDCI Time pEI’IGd WhEI'I address wasfls In use
<coder<!-- 1..1 CodeableConcept Coded representation of the qualification --»</coder
<period»<!-- @..1 Period Period during which the qualification is valid --><fperiod>

cissuer»ci-- @..1 Asference(organization) Organization that regulates and issues the qualification --se/issusrs
P </qualification>
Zel Research and Developn  «sresrizseions



Structure product details and prescribing information

Structured Data Model

Patient Information
Leaflet
Sections 1 to 6

Encoded Images
Medicinal Product
Organization
Regulated Authorization
Manufactured Item
Administrable Product
Packaging
Ingredients

Clinical Use

Section 1

Section 2

Section 3

Section 4

Section 5

Section 6

épﬁzer Research and Development

Indication 1
Indication 2
Warning 1
Warning 2
Posology 1
Posology 2
Side effect 1

Side effect 2

Semi-structured Text

Encoding (SNOMED,
ICH, MedDRA)

Version

Status

Semi-structured Text

Fully structured dose
instructions

Version

Status

<dosageInstruction>
<timing>
<repeat>
<boundsDuration>
<value value="3"/>
<unit value="day"/>
<system value="http://unitsofmeasure.org"/>
<code value="d"/>
</boundsDuration>
<frequency value="2"/>
<period value="1"/>
<periodUnit value="d"/>»
</repeat>
</timing>
<route>
<coding>
<system value="http://shomed.info/sct"/>
<code value="266430866"/>
<display value="oral"/>
</coding>
</route>
<doseQuantity>

<value value="2"/>

<unit value="tablet"/>

<system value="http://snomed.info/sct"/>

<code value="428673006"/>
</doseQuantity>

Standard Dose Syntax Examples (developer.nhs.uk)



https://developer.nhs.uk/apis/dose-syntax-implementation/dosage-examples-standard.html

Use case example: Knowledge graphs s~ NN\

Each box is a Resource and lines are relationships between Resources WA

This Type 3 ePIl has 90+ data objects — = el
= = . %%ﬁ;;_:: —
Graphing all ePls in a portfolio facilitates advanced search; data 7 A
analysis (e.g., drug shortages, cross-border prescriptions); /!
Interoperability with eHealth Records and ePrescriptions. 1~/ L
Structured Ingredient Data (JSON) Ingredient to Manufacturer relationships Clinical Use Details
ngrediant”, \— ,' e 7o inicalUselssue
:2 mm ;msAm.gewginas,,app,bm‘,,m., rﬁg&qﬁ;} P &.___',_@_(E‘Zl)}" S ' [Contraindicatig:l-Galgtro!ntestinal disorders]

. Angredientz=
y v L \ngredient{8]” / -.
. ‘ ‘ - o 4 -f-m/.: ‘ : ‘ Subj ok’
a4 ( g Ingredient ;ﬁ) || detmay N/ _ i /
E onfobtrer - TeReaeGier )| Laclose monohydrate) 2/ 4 ClinicalUselssue |
ufscturer, : : i Ingredient \4 icaon )

“"code": "/#100000072082", - | Magnesium stearate /
"system": "https://spor.ema.europa.eu/rmswi/" . \ } iy olaiindi i onlo i
> \ ingredient{o] = - = 1
],) /. manufachuter 7~ m3nufacturer ingredient(2] f/ll‘l\}“'/‘/ subl ClinicalUselssue
"text": “excipient" A merafaurer I\ X J mandfacturey’ 1\ 7 = ”a ‘ Interaction - METHOTREXATE
v, Y / Jingredient]2 ’4_ ' ‘
"description”: "Lactose monohydrate”, 3 / <} / \ al |
:alle:g:Eicznficétoi": ::::: A manufacturer___, LA M_A/ : ‘A”g 4 ",‘/“ \ .' /ﬂll‘ \\\ \
manufacturer”: [ - va 27 o Organization | S E
{ / - Manufacturer <€ edient |4 D . = q \
“reference”: "cfsb16394925469682" Vi & manu!acllﬂ{;‘r'— {‘K‘ 24 prandiachies r}\.a\n’u lﬂg_li_alc MEdICIFIalPI'DdUC'tDefInItIOH_ Clln_lcaI_Uselssue
! Toomdient 7 stjecl 7T\ "N manyfactuer__\ ingredient[12] , EU/M/17/1201/001 30 mg, 42 blister Contraindication - Pregnancy
} [Celulosemouystaﬂme} iz \ [ ingredient __ ¥ ) o A AR e Sam A7 7L\ X



Use case example: Personalization (Groups or individuals)

« With the help of a questionnaire, a patient can personalize the Talzenna UK ePI to only show the
other medicines relevant to them rather than showing the full list

All about Understanding your personalised medication Understanding breast Clinical Helpful

A/
v v v
Taladmz Tala information cancer trials resources

Children and adolescents

Talzenna is not to be used in children or adolescents (under 18 years of age). v All about o Understanding your personalised medication o Understanding breast o Clinical Helpful
Other medicines and Talzenna Talamdrn.ﬁ, Tala information cancer trials resource
Tell your doctor, pharmacist or nurse if you are taking, have recently taken or might take any other medicines. This

includes medicines obtained without a prescription and herbal medicines. This is because Talzenna can affect the way -

some other medicines work. Also some medicines can affect the way Talzenna works. Other medicines and Talzenna

In particular, the following may increase the risk of side effects with Talzenna: . . . . - .
particu wing may | ' " e Tell your doctor, pharmacist or nurse if you are taking, have recently taken or might take any other medicines. This includes

* Amiodarone, carvedilol, dronedarone, propafenone, quinidine, ranolazine and verapamil - generally used to treat medicines obtained without a prescription and herbal medicines. This is because Talzenna can affect the way some other medicines
heart problems. work. Also some medicines can affect the way Talzenna works.

Clarithromycin and erythromycin antibiotics - used to treat bacterial infections. . , , . . .
In particular, the following may increase the risk of side effects with Talzenna:

Cobicistat, darunavir, indinavir, lopinavir, ritonavir, saquinavir, telaprevir and tipranavir - used to treat HIV * ClCIOSpO““ - usedin organ transplanratlon to prevent rejection.

infections/AIDS, . -
The following medicines may reduce the effect of Talzenna:

Ciclosporin - used in organ transplantation to prevent rejection.
Lapatinib - used to treat patients with certain types of breast cancer. * 5t John's wort (Hypericum perforatum) - a herbal remedy used to treat mild depression and

x®-
x e Itraconazole and ketoconazole - used to treat fungal infections.
®:

.
¢ Curcumin (e.g. found in turmeric root) in some medicines (see also section Talzenna with food and drink below). anxiety.
The following medicines may reduce the effect of Talzenna:
x * Carbamazepine and phenytoin - anti-epileptics used to treat seizures or fits.
o St. John's wort (Hypericum perforatum) - a herbal remedy used to treat mild depression and

anxiety.

@Pﬁler Research and Development



Use case example: Auto-generate graphical dose instructions

e ’ < Browse Medications
ance

clarithromycin 50 MG/ML Oral Suspension
This medicine is used to treat an infection caused by bacteria.

Tuesday, September 1 Today, June 5
10:00 AM Medications | v

2 Medications . ) ° 4
X X X X J

How to take medicine
Take the medicine by mouth twice a day
Use 10 mL each time

Log All as Taken

Log

° Levothyroxine 12:00PM
thyroxine Sodiur Tablet s -
1tablet at 10:09 AM Calcium

Skipped Taken As Needed Medications

Morning Evening Bedtime

Medications \ Logged
10 mL 10 mL Reminder agade
: By Pt 8:00AM
Time to log your 1 capsule at 10:09 AM
10:00 AM medications @ Omega 3s
Skipped Taken @ Levothyroxine
10mL I H
i \9 y/
% o 8 7 8 & 4 3 2 1 \ / o
0 Y e ) A Your Medications
Calcium

Tablet
- 600 mg

Patient Medication Instructions | Meducation | FDB (First
Databank) (fdbhealth.com)

iOS - Health - Apple

épﬁler Research and Development


https://www.fdbhealth.com/solutions/meducation-patient-medication-instructions
https://www.apple.com/ios/health/

How to achieve critical mass quickly?

Easter morning 1900: 5™ Ave, New York City. Spot

Qruirra’ | IS Natinnal Arrhivae

@Pﬁler Research and Development

Easter morning 1913: 5" Ave, New York City.
Spot the horse.

w:

Source: George Grantham Bain Collection.



