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Paradigm Shift and Data Exchange Eras

- FHIR is causing a paradigm shift: Transition from Paper/ePaper era to Structured Data era

« “Accumulus will make interactions with regulators, data flow and the whole process of submission review and
approval of assets a lot faster. Exactly how much faster we don’t know today,” Jeremy Chadwick, SVP and head
global development office, R&D at Takeda Pharmaceutical Co. Ltd. (Tokyo:4502; NYSE:TAK) told BioCentury. He
serves as chairman ofAccumulus Synergy’s board.? BioCentury - Accumulus Synergy: modernizing interactions with and among
requlators

»
>

J Era 3: Structured Data, FHIR, Al/ML, data

submissions, APls, terminologies, ontologies

Era 2: ePaper, documents, eCTD

Capability / Performance

Era 1: Paper

»
»




Characteristics of each era

Era 1: Paper Era 2: Electronic Paper

» Time scale: Days » Time scale: Days, hours

High effort, Low volume

Unstructured

Sequential

Monolithic

Lower effort, Higher volume
Unstructured & semi-structured
Parallel (Small scale)

Monolithic

Era 3: Structured Data

Time scale: Minutes, Seconds
Lower effort, Very high volume
Structured

Parallel (Large scale)

Granular



Comparison: Data exchange in the financial sector

High Frequency Trading

(%) « Proprietary technology
(Infrastructure and code)

(%) * Expensive

(V) + Structured data

(V) « Fast (microsecond/nanosecond)
(V) + High volume

® * Uneven playing field

®  Specific to finance
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FedNow / Instant Payments

Open source web standards (ISO
20022, API, XML JSON, HTTPS)

Free to use
Structured data
Fast (seconds)
High volume
Even playing field

Specific to finance
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Healthcare
Open source web standards (HL7
FHIR, API, XML JSON, HTTPS)
Free to use
Structured data
Fast (seconds, milliseconds)
High volume
Even playing field
Specific to health



FHIR Overview: Bringing the internet to health and biopharma

- Standard for encoding and exchanging health data in a
machine readable and interoperable way.

- Free/ open source web standards used across sectors.
- Large community of developers and solution providers.

- Includes 151 pre-fabricated, ready to use templates
(e.g., Medicinal Product, Organization, Ingredient).

- Multiple FHIR projects ongoing for biopharma use cases
(E.g., labelling, CMC, AE, Clinical).
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automated
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157 FHIR Resources (Prefabricated Templates)
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XML

Flags Card. Type
Domain

Z1 0. Identifier Identifies this organization across multiple systems
7 Z 0.1 boolean Whether the organization’s record is still in active use
z 0..* CodeableConcept Kind of organization
OrganizationType (Example)
Z1 0.1 string Mame used for the organization
0..* string A list of alternate names that the organization is known as, or was known as in the past
1 0..* ContactPoint A contact detail for the organization

of alternste names that the organization is known as, or was known as in the past -

dditional detsils sbout the Organization that could be displayed as further informa
tion to identify the Organization beyond its name -->
fficial contact details for the Organization --></contacts
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©..1 Period Period during which the qualification is valid
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JSON

0..*  Address

Structure
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Turtle R3 Diff All

Description & Constraints

Resource A grouping of people or organizations with a commeon purpose

+ Rule: The organization SHALL at lesst have & name or an identifier, and possibly more than one

Elements defined in Ancestors: id, meta, implicitRules, language, text, contained, extension, medifierExtension

+ Rule: The telecom of an organization can never be of use "home'
An address for the organization

uUML XML JSON Turtle R3 Diff All

Flags Card. Type Description & Constraints

EEI Element An address expressed using postal conventions (as opposed t

Elements defined in Ancestors: id, extension

1| use 7?1 0.1 code home | work | temp | old | billing - purpose of this address
AddressUse (Required)

- type z 0..1 code postal | physical | both
AddressType (Required)

-] text b3 0..1 string Text representation of the address

| line z 0..¥  string Street name, number, direction & P.O. Box etc.
This repeating element order: The order in which lines should

-] city z 0..1 string Name of city, town etc.

1| district z 0..1 string District name {aka county)

-] state z 0..1 string Sub-unit of country {abbreviations ok)

-] postalCode Z 0..1 string Postal code for area

-] country z 0..1 string Country (e.g. may be IS0 3166 2 or 3 letter code)

-D period z 0..1 Period Time peried when address was/is in use
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Data Exchange Industry — Pharmaceutical Quality (dx-PQ)

Y

Contract Manufacturer
Material supplier

L1 L4

Contract Testing Lab
Performs sterility testing for final Drug Product

=

Contract Authoring / Publishing Support
Authors, formats, and/or publishes select
documentation for regulatory applications

(£ sponsor M Health Authority

y_ & (G o

DX-PQ Standard
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Transitioning to the 3" Era: Structured Data

Legacy Format FHIR Implementation Guide

STABILITY DATA ON STELBAT TABLETS, 20 MG

FHIR Representation

Research Study : Section 11 - Stability Study

Title: Stability Study
1. DETAILS OF THE BATCHES TESTED Identifier: ABC1234

Version: version 1.2
Full details of the batches under examination are given in Table 1. Status: active

Date:
The batches of product were manufactured using the proposed commercial composition

from 2019-09-07 to 2019-11-07
and manufacturing process.

Primary Purpose: Text - rationale for submitting the stability data

Objective
The product was packaged in 100 cc HDPE bottles, containing 2 g desiccant. This pack Description: Objective description free text
is of identical compositioa and velume to that proposed for the commercial product. Statistical Model: information about statistical model utilized to interpret stability study results
Container Orientation: Horizontal
Table 1 Detalls of Stability Batches of Stelbat Tablets, 20 mg e
Definition:
Product Strength 20mg 2mg 20mg Bt SubstanceDelniion Product : Section 1.1 - DP Identification
- Name: Stelbat Tablets, 20mg
Stability Protocol Number ABC1234 ABC1234 ABC1234 3 ¥
Y for. WonderSubstance | WonderSubstance Name type: Proprietary
Drug Product Batch Number 33445 33446 33447 - Strenth name part: 20mg
Description: Textual description of the product
Input Drug Substarce Batch Number CAT1 CAT2 CAT3 Medic\nalpfoducmeﬂmlon Route of Administration: Oral use
WonderDrug batch Medication Medication Dose Form ( ination of all parts): i tablet
of .
2 STABILITY TEST PROTCCOLS subjedt Batch 1 Batch 2 lngigefe:;::‘g
The stabiliy tes prosocol for sccelerated and loa-erm storage of Saglhat Tables, 20
e el onan of - ActivityDefinition 5":5;52“
ubstance
Table 3 ;u::y'f:: Pm;cam Long-term and Accelerated Storage of subject subject Name: Stelbatolol
N DA PlanDefinition ObservationDefinition - Group A GESCHira
Storage Storage Storage Tims (Months) ‘ Stability Study Organization : Section 4.1 - Manufacturer
Test Type Condiion | T T T T T T - e " Identifier: 3003040516
| EAEREREIEAED S Achon ObsswauonDemm- 4...=eﬁn,¢....0"sawm”"‘ Test Name| Observation - Test Name Maas AR A Faoly b st Productey Tnch
owrn | oz | x | x | x [x ]| x| xr [om| stamonthe | ¢ —» Test Name and criteria and result and result Address: 7233 W 116th Pl, Ste C, Broomfield, Colorado, 80020, USA
[ arcasnrn | xTx=-1-1-] ‘ ) ) Batch Instance
- Action req ObservationDefinition - B defined.- .- |Observation - Test Name  Observation - Test Name "Medication
at 6 months : Test Name and critenia and resuit and result Batch
Lot Number: CATL
l b 4 Manufacturing
resuits results Date: 2019-09-07
req Release Date: 2019-09-08
Retest Date: 2022-09-08
DiagnosticReport Quantity: 5 kg
List of values and Actual Yield: 4.
Utilization: Development
¥ \:;.'.’.. ‘-xhl,‘:“'-; st aed b ek conclusion Manufacturer
N Organization : Section 4.1 - Manufacturer
‘ ettonion Identifier: 3003040516
Undormaty of Somarge s By smegr Name: AAA Molybdenum Products, Inc.
Address: 7233 W 116th Pl, Ste C, Broomfield, Colorado, 80020, USA
3. RESULTS AND DISCUSSION

Revults are avalable following storaes for up 10 18 months st 25°C/60% RH and &
moaths at 40°C/75% RH. The stabahity data are peesented in Section

Microbiological quality

Microbiological quality is t
cormply with the proposed x

o annual, and also st the 15 month timepoint. The results
fication

Water Content

An increase in water content is observed for Steflat Tablets 20 mg after storage at
247C/60% RH up to 18 moaths (see Figare ), but results remain within the proposed
specification.

é pﬁze,. mmm e



Taking FHIR’s Resource approach to the next level
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Business impact and considerations for the future

« Change management

» Data submissions (monolithic or granular data
components)

* Increased submission bandwidth, throughput,
frequency, and processing capability

 Innovation and creativity from real-time data
exchange

» System interoperability and data reuse

» The role of artificial intelligence

@ Pfizer

Figure 7. Advancement of the Submission and Decision-Making Ecosystems
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Years

The biopharmaceutical industry has undergone previous transformation from paper-based submission to electronic paper
submission. The industry is at the beginning of the next iteration of transformation, as signified by a transition to FHIR APl data
submission. This will be followed by further advancement as Al algorithms become increasingly prevalent. As the industry
progresses in its journey towards digital maturity, faster submission and review processes will be made possible.



