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-~ Global Fully Integrated Biotech Dedicated to Transforming the Lives of Qerrgpeﬂﬁrg
Patients with Rare Diseases Through Innovative Gene Therapies

Singular focus on ex-vivo autologous HSC gene therapy for rare diseases
Orchard proprietary information ‘

©rchard
B Over 150 Patients Treated with Orchard’s Autologous Ex Vivo HSC Gene Therapiestherapeutics
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Persistent, long-term effects across five indications with follow-up out to 8 years

1patients treated in the development phase, including in clinical trials and under pre-approval access (defined as any form of pre-approval treatment outside of a company-sponsored clinical
trial, including, but not limited to, compassionate use, early access, hospital exemption or special license). Data based on the most recent public data presentation for each program
Data include all patients treated with CD34+ hematopoietic stem cells transduced ex vivo with vector of interest. ‘



©Orchard
B “My” Industry Perspective: therapeutics
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-~ Today, all therapies go through the same 2 step process: a centralised Qgrgg‘eﬂﬂrg

regulatory review followed by national / regional cost-benefit assessments
Clinical evaluationo

Regulatory Approval occurs at national This is followed by national (regional) price /
(US, AUS, CAN, JP) or EU level reimbursement assessments

HTAs (e.g. NICE, CADTH,

Regulatory Agencies
G-BA, SMC, AIFA, HAS)

(FDA, EMA, TGA)

Performs clinical risk benefit assessments * Perform cost benefit assessments

(safety/efficacy) ¢ New product is compared to standard of care
o Noimprovement typically = no price premium
o With clinical improvement, methods vary to

Health determine the price premium
I*I Canada o Isit meaningful? Can it be proven / supported?

FID/A
EUROPEAN MEDICINES AGENCY I GA' Jealth Safety HAS
;crrNc';\ MEDICINES HEALTH Regulation .

MAUTE AUTORITE DE SANTE
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e There are already a number of examples focusing on centralised clinical and HFerapeutics

HTA reviews aiming at a streamlined process N A
Clinical evaluatlono

£1%0= Beneluxa ALL=TTA

DECLARATION

“EUnetHTA Joint Assessments (JA) are “We cooperate in Health Technology * Joint clinical assessment and health

health technology assessments jointly Assessments. By using expertise economic evaluation

produced by at least four EUnetHTA acquired in the European Network on

partners in different European Health Technology Assesment = Joint pricing negotiations for

countries. (EUnetHTA), we have a strong base medicines that have not yet received a
for performing joint assessments.” marketing authorisation or are at an

EUnetHTA processes, guidelines and the early stage of marketing authorisation

HTA Core Model® are used for the

production of assessments that are * Information exchange on particular

subject to extensive review procedures drugs or drug classes that have

in order to ensure high quality.” significant therapeutic value and a

substantial budget impact

Non-exhaustive list of activities, based on descriptions of each body
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Also the EU is working towards a new HTA system building upon already Orchard

existing initiatives and valid across all member states
Clinical evaluationo

EC initiative to strengthen EU-level cooperation among Member States for assessing health technologies
* Objective to boost innovation and improve competitiveness of the European healthcare sector

* Builds on HTA Network and the EUnetHTA Joint Action

Commission Proposal: four focus areas m
Joint clinical Joint scientific Horizon scanning, Continuing voluntary
assessments for the consultations, with a view to cooperation on other
most innovative whereby industry can identifying promising aspects of HTA
health technologies seek advice from HTA health technologies
with greatest impact authorities at an early stage

for patients

This proposal could provide an opportunity to develop a review framework suitable

for the assessment of gene-therapies in Europe

Itis unlikely that the Regulation will be agreed upon before 2020/21
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B “My” Industry Perspective:

HTA systems are not IHErENSINOIONE=SIZE
currently able to fitsialllappreachin
accommodate the Benestherapie :

unique gene therapy HEXIityand

challenges aitordaRilityiareNey
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©rchard
P EU countries currently use different HTA frameworks to assess medicines therapeutics

HTA systems not

HTA frameworks in the EU currently fit
Value judgement
HTA perspective Acceptability of Uncertaint
IZREncY) HTA method v Cost-effectiveness . oy
(economic analysis) Clinical benefit S Budget impact extrapolation analysis
HAS (TC, CEESP) Mixed model Payer (collective perspective) | */L bl + + l
\J
IQWIG, G-BA Clinical model Payer (only drug budget b l “ + + +
impact) l
\J
AIFA, regions Mixed model Payer Eaaad | + Ees + + l
\J
AETS, regions Mixed model Payer et l + P + + '
TLV Health economic model Societal +t | ¥ +2 ot Eass )
\J
NICE (England), . . . l HhH
SMC (Scotland) Health economic model National health insurance ++t R and (NHS England) R ot l
[
J
ZIN Health economic model Societal 4 Eand e+ ++ ++ l
9
Danlsh'health Mixed model Societal Ht l Raasd Ly + +
authority N

*No formal threshold;
T only in certain cases/products.
? Low at national level and High for county councils  Mixed model means clinical and health economic model

Moderate: Secondary /complementary | Low: Marginal impact in HTA
decision drivers in HTA decisions decision

Adapted from ARM, Sept 2018
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P Different EU countries also have very different approval rates of gene therapies therapeutics

HTA systems not
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Adapted from ARM “Getting Ready: Recommendations for timely access to ATMPs in Europe - 2019
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Many groups are calling for more appropriate methods to evaluate gene

therapies, focusing on a number of common factors

©Orchard

therapeutics

HTA systems not

currently fit

o de2 élliancefor. Ui
*s__:* Regenerative
'.:q. MediCine EEEIEA.I.NIgEUK European Confederation of

Pharmaceutical Entrepreneurs AISBL

* Increase use of real world evidence for data collection
* Mitigation strategies for data uncertainty
* Ensure affordability

* Review of current evidence standards required for HTA analysis
* Special allowances for gene-therapies in areas without current SoC
* Consider wider implementation of conditional approval and reimbursement

Orchard proprietary information

It is now recognised that the economic analyses of gene-therapies have to be
different to the evaluation of mainstream therapeutics

Challenges in assessing gene-therapies

Variable epidemiology and heterogeneous patient population
Impact of disease severity and impact on caregivers

Endpoint selection

Wide benefit range: stopping disease progression to cure
How to value a gene-therapy?

Dealing with data uncertainty and durability

X X X X X X

Proposed gene-therapy check list
Characteristics of the gene-therapy
v’ Effectiveness
v' Unmet need
v’ Trial design and use of surrogate endpoints
v’ Transferability of trial results

Valuation of gene-therapy
v Related to its benefit range (e.g. is it a cure?)
v Impact on caregiver burden, societal benefit

Additional considerations:
v Discounting
v Handling of uncertainty
v Economic approach taken and factors considered in formal analysis

Drummond et al. 2019 Orchard proprietary information

currently fit

Framework based on Drummond et al, 2019

Checktis for assessing gene therapies,

alkdation
Provalence

e Quarsificaon

©Orchard

therapeutics

HTA systems not o

Elements of Value

Challenge: Map each element
into an underlying economic
framework for value
assessment.

il
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Also HTA bodies are reviewing their methodology, ICER and NICE have
overlapping considerations in their consultation documents
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therapeutics

HTA systems not

currently fit

August 2019

ICERE

INSTITUTE FOR CLINICAL
AND ECONOMIC REVIEW

Value Assessment Methods and
Pricing Recommendations for Potential Cures:
ATechnical Brief
- en e en e e e e e e e e e e e e e - e

I Uncertainty with unrecoverable costs ]
|+ Discounting: Time divergence between costs and benefits |
: _Additional elementsofvalue, _ _ _ _ _ _ _ _
* Affordability and sharing of economic surplus

NICE

July 2019
National Institute for Health and Care Excellence

tems

Review of methods for health technology

evaluation programmes

This paper detats the scope of e melhods review or 4 heath echroogy
ecansaton programmes 1 e Centre or Heat Teche:

e (MTEP), 3nd P dignostes
o

e of the scops Trougn e

ok Evabiston. Iecrnongy

e scop of e et e o

Exploring uncertainty

Discounting

Modifiers considered in decision-making_ __

Types of evidence, sources & synthesis
Health-related quality of life
Technology-specific issues

Cost minimisation analysis questions
Equality considerations in guidance development
Costs used in HTA

Position of technologies in care pathway
General approach to decision-making

-
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“My” Industry Perspective:
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There is no one-size

fits all approach

in

gene-therapies HTA:
flexibility and
affordability are key




©rchard
P Not all gene-therapies have the same budget impact / affordability therapeutics

Flexibility and
affordability

Cell and Gene Therapy Archetypes adapted

prevalence e.g. CARTs

from newDigs FOCUS Report .
@
Q
§ Quantum
3 Leap
i) ‘ La‘rge -por-Jl‘JIations
S with significant
g Oncology therapeutic burden
% d e.g. cardiology,
o ’ Products metabolic disorders
; oncology indications with
£ orphan disrupters a high incidence and low
.5:

orphan population that have
standard of care e.g.
haemophilia or SMA

Novel breakthroughs

ultra-orphan population high unmet )
need and low or no standard of care BUdQEt impact {based on prevalence)

(e.g. Luxturna, Strimvelis - MLD)

https://newdigs.mit.edu/sites/default/files/NEWDIGS%20FoCUS%20Frameworks%2020180823.pdf ‘
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= Not all gene-therapies are the same, different archetypes require different fherapeutics
forms of HTA assessment to clearly validate their potential bty and

exibility an
Cell and Gene Therapy Archetypes adapted affordability

from newDigs FOCUS Report Clinical assessment
(centralised)

Novel break through

Quantum leap

ultra-orphan population high
unmet need and low or no
standard of care e.g.
Luxturna, Strimvelis - MLD

Large populations with
significant therapeutic burden
e.g. cardiology, metabolic
disorders

Standard HTA reviews
/ Budget impact
affordability

Local expedited
approval (MAAs)

Orchard proprietary information



https://newdigs.mit.edu/sites/default/files/NEWDIGS FoCUS Frameworks 20180823.pdf

’ England’s HST is an example for an adapted HTA review

HST requirements

v Treatment will be concentrated in very few

centres

Distinct pt group for clinical reasons

Chronic and severely disabling condition

The technology is expected to be used

exclusively in the context of a highly

specialised service

v The technology is likely to have a very high
acquisition cost

ANANEN

v The technology has the potential for life long

use
v The need for national commissioning of the
technology is significant

e In Scotland ultra-rare therapies benefit from a dedicated pathway similar to

a local tailored review

Ultra-rare therapies

(Novel Breakthroughs)
v Prevalence < 1 in 50,000

v’ Orphan designation

v' Chronic and severely disabling
v' Requires highly specialised
management

©Orchard

therapeutics

Flexibility and
affordability

=

MA
granted

Orchard proprietary information
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EUROPEAN MEDICINES AGENCY

Clln‘lcal Cost effectiveness review
review
|
] v
Higher QALY threshold Weighting of QALYs
v v
Data extrapolation over Managed entry
. . agreements/ patient
long period of time
access schemes

©Orchard

therapeutics

Flexibility and
affordability

N
o

Reimbursement agreed

MA
granted

around MA with access
scheme and discounts for NHS

Clinical
review

Orchard proprietary information

Every 6
months for up
to 3 years

After up to 3 years to agree
on routine reimbursement

-
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B “My” Industry Perspective:

,

Clinical evaluation of
gene-therapies

through HTA is critical
(need to centralise)

HTA systems are not
currently able to

accommodate the
unique gene therapy
challenges
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There is no one-size
fits all approach in
gene-therapies HTA:
flexibility and
affordability are key
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B Forward Looking Statements therapeUtics

Certain information set forth in this presentation and in statements made orally during this presentation contains “forward-looking statements”.
Except for statements of historical fact, information contained herein constitutes forward-looking statements and includes, but is not limited to, the
Company’s expectations regarding: (i) the safety and efficacy of its product candidates; (ii) the expected development of the Company’s business and
product candidates; (iii) the timing of regulatory submissions for approval of its product candidates; (iv) the timing of interactions with regulators
and regulatory submissions related to ongoing and new clinical trials for its product candidates; (v) the timing of announcement of clinical data for
its product candidates and the likelihood that such data will be positive and support further clinical development and regulatory approval of these
product candidates; (vi) the likelihood of approval of such product candidates by the applicable regulatory authorities; (vii) execution of the
Company’s vision and growth strategy, including with respect to global growth; and (viii) projected financial performance and financial condition,
including the sufficiency of the Company’s cash and cash equivalents to fund operations in future periods and future liquidity, working capital and
capital requirements. The words “may,” “should,” “expects,” “intends," “plans,” “anticipates,” “believes,” “estimates,” “predicts," “potential,”
“continue,” and similar expressions are intended to identify forward-looking statements, although not all forward-looking statements contain these
identifying words. Forward-looking statements are provided to allow investors the opportunity to understand management’s beliefs and opinions in
respect of the future so that they may use such beliefs and opinions as one factor in evaluating an investment.

These statements are neither promises nor guarantees of future performance. Such forward-looking statements necessarily involve known and
unknown risks and uncertainties, which may cause actual performance and financial results in future periods to differ materially from any
projections of future performance or result expressed or implied by such forward-looking statements. You are cautioned not to place undue reliance
on forward-looking statements. These statements are subject to a variety of risks and uncertainties, many of which are beyond the Company’s
control, which could cause actual results to differ materially from those contemplated in these forward-looking statements. For additional disclosure
regarding these and other risks faced by the Company, see the disclosure contained in the Company’s public filings with the U.S. Securities and
Exchange Commission (the “SEC”), including in the Company’s annual report on Form 20-F filed with the SEC on March 22, 2019, as well as
subsequent filings and reports filed with the SEC. These forward-looking statements speak only as of the date of this presentation. The Company
undertakes no obligation to publicly update or revise any forward-looking statements, whether as a result of new information, future events or

otherwise, except as may be required by law.
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