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Sharon Rice
Incoming President
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THE PHARMACEUTICAL
MANAGERS’ INSTITUTE

On behalf of the Committee of the PMI, it is my great pleasure to welcome you all to our 2025 Pharma Summit — Evolving though
Change.

Those of us who've been in this sector for a good number of years would say that change has always been part of our industry. New
innovations and new medicines move us forward and challenge the status quo, always we hope, to the benefit of patients.

As a result, we've all become good at innovating and collaborating to ensure patients are getting the treatments they need when
they need them, and the PMI has always been a great forum for sharing ideas and learnings about how best to manage through
that change.

I don’t think I’'m exaggerating when | say that the current pace and extent of change in the industry has never been greater. We
need to learn from each other, connect with each other and collaborate across disciplines and companies more than ever before.
The pharmaceutical industry in 2025 and beyond will be characterized by rapid innovation and significant shifts in how drugs are
developed, delivered, and accessed.

With advancements in personalised medicine, digital health, sustainability, and global health equity, the industry is clearly moving
toward a more patient-centric, efficient, and sustainable healthcare system. As managers and leaders in the industry, we will be at
the forefront of that change.

This transformation is driven by breakthroughs in technology, evolving regulatory landscapes, and a growing demand for solutions
that prioritise the needs of patients. As we navigate this period of change, the pharmaceutical industry's unwavering commitment
to improving patient outcomes remains at the core of what we do, ensuring that every advancement contributes to a healthcare
system that benefits those who rely on our medicines.

Cell & gene therapies that cure diseases that would once have been a death sentence, the use of GLP-1 drugs to reverse diabetes
and obesity, chronic illnesses that have traditionally put huge burdens on health systems worldwide, are just two examples of the
new hope but also new complexities that come with innovations in the industry. We're seeing substantial change to how patients
access therapies but also changes in the how payors need to consider their cost/value calculations. Our jobs as leaders in the
healthcare industry is to evolve with this change, to highlight the potential of new treatments for patients and to help to manage
the complexities surrounding their incorporation into the healthcare framework in Ireland.

As ever, the PMI is focused on giving our members the opportunity to learn, connect and grow. I'd like to take this opportunity to
thank the speakers and sponsors, whose generosity enables the PM| to run this event.

And of course, I'd like to thank you all for taking a day out of your busy schedules, to share your knowledge, meet your colleagues
and counterparts and maybe learn a little about how to deal with the demands of the current environment.
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Sarah Rickwood

Vice President, .
EMEA Thought Leadership =:@VIA

Sarah has 30 years’ experience as a consultant to the
Evolving through change pharmaceutical industry, having worked in Accenture’s
pharmaceutical strategy practice prior to joining IQVIA.

She has an extremely wide experience of international
pharmaceutical industry issues, having worked most of the world’s
leading pharmaceutical companies on issues in the US, Europe,
Japan, and leading emerging markets, and is now Vice President,
European Thought Leadership in IQVIA, a team she has run for 14
years.

Sarah holds a degree in biochemistry from Oxford University
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Opportunity, uncertainty
and risk- a prescription
for change in an evolving
environment?

Sarah Rickwood, VP, EMEA Thought Leadership, IQVIA <




The world is changing...

2NN )
Policy
» Globally protectionist shift, feeding forces of divergence for
., life sciences
:@_'; ¢  Trump Administration full spectrum impact on Life sciences
= and health care
- \_ _J
Innovation N\
Innovation

* New Obesity medications transformative, lead to wider
Cardiometabolic renaissance

 New cancer modalities: bispecifics, ADCs, radioligand,
MRNA

- J
[$] . A
Investment
Investment Uncertain environment for investment in early assets and
biotech
Scramble for manufacturing capacity driven by tariff threat,
medicines security and obesity demand y
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The global prescription medicines market will deliver over $0.6Tn
of value growth in coming years, but prepare for a patent cliff

Developed markets growth slowing down... ...while major LoE exposure looms
D D
(Global spending growth by region, at list prices, ex.Covid vaccines, constant $) (Estimated projected revenue at risk from LoE; $)
CAGR CAGR ~$200Bn LoE exposure through 2030...
15% : .
’ 2018-23 2023-28 ...with another ~$200Bn to follow in 2031-33
Global 7% 7%
US _. 80
Europe 7.8%  7.4% c
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Source: IQVIA Market Prognosis, Sep 2024; company filings; IQVIA EMEA Thought Leadership analysis; Copyright © 2025 IQVIA. All rights reserved; Abbreviations: Bn — Billion, Tn — Trillion, CAGR - Compound Annual Growth Rate, LoE — Loss of
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The global pharma market is concentrating more than ever

Top 10 Pharma Companies by Global Sales (Tn USD) Global Top Therapy Area (Tn USD)
Others Others
B Top 10 corporations 1.5 B Top 3 therapy areas 1.5
1.0 56% 1.0 58%

0.8

61%

2014 2019 2024 2014 2019 2024

« J&J * AbbVie * AbbVie @ Oncolo @ Oncolo @ Oncolo

* Viatris e J&J e J&J & ¥ &

* Roche * Roche * Novo Nordisk Diabetes Immunology Immunology
* Sanofi * BMS o Lilly ° /é%\ /é%\

 AbbVie * Sanofi « BMS % Pain 5, Diabetes 5, Diabetes

Notes: Excludes COVID-19 Vaccines and Treatments; Companies are arranged from left based on the rankings
Source: IQVIA EMEA Thought Leadership; IQVIA MIDAS MAT Q4 2024; Rx-only == | Q V | /_\



Oncology will continue to grow at historic rates, CNS growth will
double, and Obesity will join the top 10

Global, forecasted top therapy areas by spending!?

Global, forecasted top therapy areas 2028 spending?

(LC $, Bn; at gross level)

1.5
1.3

39%
38%

6% 6%

1.6

38%

6%

Obesity is highest

growing market in ‘other’

1.8
1.7

37%
38%

6% 6%

1.9

37%

5%

2023 2024 (f)

*Includes Pain products
Abbreviations: Therapy area

Sources: IQVIA Analytics Link (accessed Jan 2025); IQVIA Institute Global Use of Medicines (2024); IQVIA Institute Oncology Trends (2024)

2025 (f)

2026 (f)

2027 (f)

DCAT March 17t 2025 | Pharma to 2030: Challenges and opportunities in uncertain times
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Trump administration has US and global impacts beyond pharma

Geopolitical tension

* Isolation under Trump’s ‘America First’ policy
» Potential for pharma tariffs to start
 Calls for reshoring pharmaceutical manufacturing

Drug price controls

» Potential rescoping/expansion of the IRA

« Ongoing preparations for 2"d wave of Medicare
drug price negotiations

» Potential International Referencing Pricing risk

Public health and vaccines
e US WHO withdrawal

e USAID shutdown

» Defunding of global health

« \accines scepticism

Drug transparency

» Health plans to disclose the actual prices they or
their PBMs pay for prescription drugs

 In parallel, legislation in Congress is under
consideration to improve transparency

Agencies turnover
 Political change, funding/workforce cuts,
deregulation of health agencies

* Major job cuts under way and planned for HHS,
including FDA, CDC and NIH

Tax reform

* FTC more facilitating of M&A under Andrew
Ferguson
» Plans to lower corporate tax to boost US appeal

Source: IQVIA EMEA Thought Leadership; Copyright © 2025 IQVIA. All rights reserved; * with exceptions for USCMA compliant products, which we understand to include pharmaceuticals; Abbreviations: WHO — World Health Organization, USAID

- U.S. Agency for International Development, FDA — Food and Drug Administration, IRA — Inflation Reduction Act, FTC - Federal Trade Commission, M&A - Mergers and acquisitions, API - Active Pharmaceutical Ingredient
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China emerges as a source of best-in-class innovation; European
pharma could benefit from growing US-China tensions

28% trial starts from China-HQ companies The rise of Chinese innovation
o G
Phase I to Ill trial starts by sponsor HQ In-licensed assets by big pharma
>30% in 2024 sourced from China

us

40 1 38%

34% 4, 100 New assets added to Chinese

35 A companies’ pipelines (2022-24)

30 A 28%

High quality assets and solid clinical data

25 -
2304 lvonescimab (VEGF/PD-1 bsAb, Akeso/Summit)

Share of trial starts (%)

20 1 China beats Keytruda in NSCLC H2H trial
14%
- Japan 804 South Korea
10 - / 0 204 Example high-profile licencing deals
7% 4% ¢ MSD-LaNova, VEGF/PD-1 bsAb ($3Bn)
° 4% Alf% A% « Novartis-Shanghai Argo, RNAi CV ($4.1Bn)
0 , , , , , , , , , , e MSD-Hansoh, oral GLP-1 ($2Bn)
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 e AZ-Eccogene, oral GLP-1 ($2Bn)

Source: IQVIA Institute, R&D Outlook 2024; IQVIA EMEA Thought Leadership analysis; Copyright © 2025 IQVIA. All rights reserved; Abbreviations: HQ — Headquartered, H2H — Head-to-head, Bn — Billion, bsAb — bispecific antibody,

CV - Cardiovascular _
=|QVIA



Over the horizon: what innovations will headline to 20307

o\& New modes of action /f Rote of Administration @ Technology/Al
G G G
* Personalised mRNA cancer e Subcutaneous formulations: « Consumer availability of clinical
vaccines join ADCs, bi & « PD-1 inhibitors pembrolizumab & grade diagnostics, e.g.,
multispecific antibodies and nivolumab Continuous Glucose Monitors
radioligands to grow new oncology . Al increasingly prevalent in drug

« EGFR and MET bispecific

New obesity MoAs nclud I antibody amivantamab discovery and design
* New obesity MOASs Include orals : 34 pipeline products with known
T e Oral, at home delivery of PIP P
and new indications, e.g. ' Al/ML platform use to 2023

areas

previously hospital based

Alzheimer’s _ _
_ treatments- eg MS * 75% use in drug design and
 Immunology launches in smaller Off th _ target ID
indications + untapped ’ e shelf (allogeneic) cell o .
opportunities, e.g., urticaria, SLE, therapies * 8% in trial simulation
HS, BP, nasal polyps  Self-administered vaccines, « Alin patient diagnosis/care
thermostable vaccines decisions increasingly
important but exposed to
regulation

Source: IQVIA EMEA Thought Leadership; Copyright © 2025 IQVIA. All rights reserved; IQVIA Pipeline Link; Secondary research; Abbreviations: ADC — Antibody-Drug Conjugate, MoA — Mechanism of Action, SLE - Systemic lupus erythematosus,
HS - Hidradenitis suppurativa, BP - Bullous pemphigoid, Al/ML — Artificial Intelligence/Machine learning, ID — Identification I Q V l /\




The prescription obesity market continues extremely rapid

2025

evolution

2024

AOM market takes shape
Net sales for
> 19 B n key Rx obesity
meds

Supply shortages for

Zepbound/Mounjaro and Wegovy; rush

to build manufacturing capacity

Unprecedented willingness to pay OOP

in European countries; start of limited
reimbursement in some

More than a transition year

Jan 2025: Lancet Global Commission distinguish
between obesity as a risk factor versus
standalone disease

Feb 2025: FDA declares Zepbound/Wegovy
shortages over, starting wind down of
compounding

2026 and beyond

Next wave of AOMs

Expected read-out of evoke, evoke+ investigating
semaglutide in early Alzehimer’s

Lilly’s orforglipron

 first oral, possibly alongside
oral semaglutide

Expected approval of semaglutide in MASH? « first small molecule

BI's survodutide
 first new competitor beyond
NN and Lilly
Novo Nordisk’'s REDEFINE 4

* H2H trial of CagriSema
(GLP-1/amylin) against
tirzepatide

=|QVIA 10



The gold standard of Obesity care will evolve fast: 157 Anti-
Obesity medications, 50+ MoAs are in the pipeline

By phase
(Number of active assets)

N=157
Pre-reg.\ n

Phase 3~ §

Phase 2

Phase 1

By mechanism of action By route of administration
(phase 1-pre-registration; N = 157) (phase 1-pre-registration; N = 157)
Not
specified other

8% GLP-1

Other
(50 MoASs)

myostatin
Amylin
. f P%og°> 7" \ LP-1/glucagon parenteral
" ghrelin GLP-1/GIP/

NLRP | GLP-1/GLP-1/ glucagon
3 CB1 FGF21 amylin

2%

oral

GLP-1/
GIP

GLP-1s are the current standard of care, but will rapidly be joined by new MoAs, including orals,
with new claims including improvements on speed and quality of weight loss, as well as

Increasingly compelling data and labels on health benefits beyond weight loss

Source: IQVIA Analytics Link; Clinicaltrials.gov; company reports, press releases, desk research; IQVIA EMEA Thought Leadership analysis; December 2024, Note: List of companies is not exhaustive. —_— . v /‘\
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Clinical trial readouts have proven that AOMs provide benefits
across extensive range of CV-met indications

Semaglutide
(Novo Nordisk)

Tirzepatide
(Lilly)

Survodutide
(Boehringer
Ingelheim)

Trial readout: 2023

Trial readout: 2024

SELECT
Risk reduction in
MACE-3

* Indicates phase 2 trial; all others are phase 3 trials

Source: IQVIA EMEA Thought Leadership, desk research; company press releases

FLOW
Risk reduction in renal
impairment, renal-/CV

mortality (in T2D patients)

STEP-10
Reversion to
normo-glycaemia

SURMOUNT-1
(104-wk extension)
Risk reduction of
progression to T2D

STEP-HFpEF
Functional benefits

SUMMIT

Risk reduction in
HFpEF outcomes;
functional benefits

STEP-9
Reduction in OA-
related pain;
functional benefits

SURMOUNT-OSA

Reduction in apnea-

hypopnea index

CV risk reduction, OSA approved by FDA in 2024 as
additional indications for Wegovy, Zepbound, respectively

CV-outcomes : Chro_nlc Pre-diabetes | Heart failure fnee " SIBITIENE MASH
kidney disease osteoarthritis | sleep apnoea

ESSENCE
MASH resolution,
fibrosis improvement

SYNERGY-NASH*
MASH resolution,
fibrosis improvement

Survodut.-NASH*
MASH resolution,
fibrosis improvement

=IQVIA
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In Ireland citizens are making their own decisions about their
battle with obesity - but what is this doing for Health Inequalities?

Ireland’s GLP-1 Weight management market* has seen an average monthly volume growth of 6% since October 2023

Public/Private Ireland’s GLP-1 Weight Management Uptake - (Sep 23 — Jan 25)

35.000 - 34,678

31,722 31 144

30,000 1 20141 29,265 28947 29,555

25,784 25507
25,000 -

22,265

20,295
20,000 -

16,432 17,003

15,180

18,401 18,584
15,000 1 13,834
10,000 -

| _ 3 29 29% ) 31% 28%
32% 33% 350 32% 31% 0% 29% 29% 28% 29% % 28% ()
35% 0 0 (1)
O =

Sep-23 Oct-23 Nov-23 Dec-23 Jan-24 Feb-24 Mar-24 Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 Oct-24 Nov-24 Dec-24 Jan-25

Units (number of packs dispensed)

Private [l Public

Pubic includes all Community Drugs Schemes, including DPS

*GLP-1 Weight Management Market defined as any patients on Saxenda or other GLP-1 treatments (OZEMPIC, TRULICITY, VICTOZA) that have no history of collecting other Diabetes medicines and medical devices.
Source: IQVIA LRx GLP-1 Tracker Jan 25

IQVIA =



The future obesity market. more choice, more segmentation,
Increasingly complex to navigate

Out-of-pocket obesity market ~N

Maintenance

( Reimbursed obesity market

9 Induction Maintenance
./

Segmentation
dimensions

0 Patient profile 0 )
(0] )
S =
g Therapy goal = =
c c
® Funding 2 2
o o
) o
= =
O @)

N\

>

\_ Co-morbidities Co-morbidities )

14

Source: IQVIA EMEA Thought Leadership blog post “When the dust settles: The future shape of the obesity market” https://www.iqvia.com/locations/emea/blogs/2024/10/when-the-dust-settles — I Q v I /_\


https://www.iqvia.com/locations/emea/blogs/2024/10/when-the-dust-settles

Healthcare challenges are remoulding healthcare delivery
Capacity constraints vs. innovation demands; implementing mass obesity agents, Al/diagnostics

New significance of the Devolved decision making Healthcare systems
private market elevates non-physician roles pulled in different directions

 Shift to private/OOP; led by (but not » Expanded roles: nurses, nurse » Conflicting demands: innovation in mass
limited to) obesity agents practitioners, pharmacists, physician market and highly specialised therapies
» Reimbursement challenges: May drive associates  Struggling health systems forced into
pharma to launch privately first? * Increase in telemedicine, e-prescribing policy rethink?
» Line between patients/consumers blurs » Al-based decision support tools » Eg shift to preventative care, individual
becoming reality responsibility, community/home setting?

Source: IQVIA EMEA Thought Leadership; Copyright © 2025 IQVIA. Al rights reserved == l Q V I /_\
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A divergence in Al: driving discovery, restrained in healthcare

Al in drug discovery @ \ f @ Al in patient care

Disease understanding Identify patients with gaps in clinical care

Target identification Prioritise patients by risk
Predictive modelling of safety & efficacy Inform treatment decisions

Drug screening & lead optimisation Insights into patient/clinician behaviour
2025 2025
Acceleration Regulated and restrained
67 Al-discovered drugs in clinical trialst @ EU Al Act in force from 2025, will apply
to “High risk” Al from 20272
Deals between pharma and Al start-
. : ) Pharma and healthcare must prepare
ups (e-g., Lilly/NVS & Isomorphic labs for strict compliance requirements incl.
$3bn) robust data governance

(1) Drug discovery today 2024: 29 (6) :104009 L
(2) IQVIA blog: EU Al Act =|QVIA
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Securing manufacturing supply has never been a more important
strategic priority

Greater capacity required Re-localisation and diversification

_ _ US BIOSECURE Act EU Critical Medicines ) WHO Pandemic
« High demand for chronic reprise? Act Treaty
diseases targeting . Bans federal funds
: > _  Draft published March » Expected May 2025*
molepules, RaEUCHIalY recipients from contracting 2025 > g d
obesity with some Chinese firms e Article 10 calls for
* Supply chain impacts . _ « Encourage EU production ~ greater local capacity to
from g_eopohﬂcs, conflict Trump’s intentions via state aid, joint reduce global supply
and climate change. « Tariffs on imported finished procurement, and supply chain dependence
medicines, APIs chain resilience
. /L J
Implications
Ol Race to understand Collaborative nature of supply
@ implications and buy £$€| Potential increases in costs @ chain resilience may conflict
capacity with national sovereignty

Sources: IQVIA secondary research: 1) https://pharmaphorum.com/news/biosecure-act-clears-house-vote, 2) https://www.bio.org/gooddaybio-archive/bio-survey-reveals-dependence-chinese-biomanufacturing, 3) EUR-Lex - 52023DC0672R(01) - EN - EUR-
Lex, 4) Tackling Drug Shortages and Supply-Chain Vulnerabilities in the European Union - DCAT Value Chain Insights, 5) https://ec.europa.eu/commission/presscorner/detail/en/ip_24 1570, 6) https://apps.who.int/gb/ebwha/pdf files/WHA77/A77_10-en.pdf —_— I Q v I /_\



https://pharmaphorum.com/news/biosecure-act-clears-house-vote
https://www.bio.org/gooddaybio-archive/bio-survey-reveals-dependence-chinese-biomanufacturing
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52023DC0672R%2801%29
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52023DC0672R%2801%29
https://www.dcatvci.org/features/tackling-drug-shortages-and-supply-chain-vulnerabilities-in-the-european-union/
https://ec.europa.eu/commission/presscorner/detail/en/ip_24_1570
https://apps.who.int/gb/ebwha/pdf_files/WHA77/A77_10-en.pdf

Evolving through
change: four key

takeaways for
tomorrow’s
pharmaceutical
environment

SO

Global challenges creating uncertainty and will reshape the
Pharma landscape from manufacturing to commercialisation

Healthcare priorities shifting to more efficient patient throughput
expanding opportunities in primary care - Pharma must fit with
the strategic objectives

China and emerging biopharma to drive innovation, as large
Pharma concentrate their focus on key therapy areas

Dynamics of healthcare will change: Al and patient preference
will be strong drivers of treatment choice

=IQVIA
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Evolving through change

Prof Kingston Mills
Professor of Experimental Immunology
and Director of Trinity Biomedical

Sciences Institute

9% | Trinity College Dublin
] ‘@ I Colaiste na Trionéide, Baile Atha Cliath
Foara The University of Dublin

Kingston qualified from TCD with a BA(Mod) in Biochemistry and
PhD in Immunology. He trained at as a Postdoctoral Fellow at
University College London and the MRC National Institute for
Medical Research, London. He was lecturer, Associate Professor and
Dean of the Faculty of Science and Engineering at Maynooth
University.

He was appointed to a Personal Chair at TCD in 2001 and was Head of the School of Biochemistry and Immunology from
2008-2011. His research is the discipline of immunology, where his interests are on the role of T cells in infection and autoimmune
diseases. He is lead investigator on the COVID-19 Research Hub at TCD. He is a co-founder of three University spin-out
companies, Opsona Therapeutics, TriMod Therapeutics and Parvalis Therapeutics.

Kingston received the Science Foundation Ireland Researcher of the year award in 2020.

Proudly supported by:
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How immunology is central to the design of new therapeutics and
vaccines for inflammatory disease, cancer and infection

Kingston Mills



&
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Interview THE NEWY YORKER %*%,

‘Tmmunology is super-interesting’

Financial Times

Lunch with the FT: Gideon Rachman buys Bill Gates @ cheesebu and d true
death, philanthropy, China and /mi./‘puq the bill

As a result, understanding and controlling inflammation has become a central

goal of modern medical investigation. The internal research arm of the National

Institutes of Health recently designated|intlammation a priority,mobilizing

several hundred scientists and hundreds of millions of dollars to better define its

role in health and disease; in 2013, the journal Science devoted an entire issue to

‘Cancer, atherosclerosis, diabetes, neurological diseases and
autoimmune diseases all have inflammation at their core. This places
the study of inflammation at the heart of modern medicine.’

David Baltimore, Nobel laureate



'HE WALL STREET JOURNAL.

Total amount invested by venture capital deals, 1999-2018

Immune System |, 526.91B
Heart [ 326 25B
Brain [ 524.15B
Skeleton, Bones and Joints [ £15.998B
docrine Glands and Pancreas [INEGGGEGEGEGEGEE 515878
Blood [N 514.178
Eves NN 511.62B
Lungs [N $10.35B
Intestine [N $5.576
Skin [N 57.68
Reproductive System [INEGENEN £7 248
Kidneys [N 57.08B
Stomach [N 55.3B
Muscles [ $3.91B
Urinary System [l $2.67B
Ears [ $2.45B
Liver [ $2.09B






Frontier areas of immunology



Precipitating factors in human diseases:

Genetic versus environmental

Measured 204 different parameters, including cell population frequencies, cytokine responses, and serum proteins,
and found that 77% of these are dominated and 58% almost completely determined by nonheritable influences.



Autoimmune / chronic inflammatory diseases

» Affect over 300 million people worldwide and increasing

Rheumatoid arthritis (RA): 1/100, 20m people in US
Psoriasis 1/50-1/1000; 5.5m in US

Multiple sclerosis (MS): 1/700,

Crohn’s disease and Ulcerative colitis: 1/500-1/2000
Type 1 Diabetes: 1/100,000 — 1/2000

YV YV VY VY

* Pharmacological dugs, including traditional chemotherapy, still major
first line treatment, but biologics increasing use and market share

% patients prescribed Biologics at time of diagnosis



Drug targets in IL-23-IL-17 pathway

Mills, Nat Rev Immunol. 2023; 23:38-54



|IL-17/1L-23 therapies for autoimmune/inflammatory diseases

Evidence of role for IL-17 pathway | MoAb to IL-17 pathway in clinal trials / human use

Indication

Psoriasis

Psoriatic arthritis

Ankylosing
spondylitis
Rheumatoid
arthritis

Multiple sclerosis

Inflammatory
bowel disease

Type 1 diabetes
Uveitis

Atopic dermatitis

Neutrophilic
asthma

Graft versus host
disease
Hidradenitis
suppurativa

Alzheimer’s
disease (AD)
Fatty liver disease

IL-17RA SNP association.

Th17 and y8T17 in skin lesions

Th17, Tc17, yo0T17 and ILC3 in skin
lesions and synovial fluid

IL-23R, STAT3 & CARDY SNP
association

IL-17 in synovial fluid.

Th17 and y8T17 in brain lesions

IL-23R SNPs association.

Th17 enhanced in CD and UC
Th17 expanded in blood in T1D
Elevated IL-17 and IL-23 in blood

IL-17A 1 in skin lesions, 1Th17 in
blood

IL-17A SNPs association, Th17 cells
1 in blood

1 Th17 in blood of GVHD patients

Substantial skin infiltrating CD161*
Th17 cells

1 Th17 in blood in mild cognitive
impairment
IL-17 1 in obesity / liver disease.

ustekinumab, secukinumab, ixekizumab, bimekizumab,
brodalumab guselkumab, tildrakizumab, risankizumab approved

1k
ustekinumab, secukinumab, ixekizumab, brodalumab, Quse gmab,

. . Tildrakizumab,
guselkumab, risankizumab, approved Ustekinumab Risankizumab
secukinumab, ixekizumab, brodalumab approved
ustekinumab or guselkumab no efficacy
secukinumab low efficacy
secukinumab some efficacy phase 2
ustekinumab approved,
secukinumab, brodalumab 1 disease Secukinumab
ustekinumab and ixekizumab phase 2/3 recruiting Ixekizumab
secukinumab phase did not meet primary endpoint.

. Bimeki b
secukinumab phase 2 completed fmekizuma
Brodalumab

secukinumab and broadalumab phase 2 trials terminated
Ustekinumab Phase 2 completed, some benefit

bimekizumab, secukinumab phase 3 ongoing

ustekinumab in pre-clinical Alzheimer’s diagnosis.

Secukinumab completed .
Mills, Nat Rev Immunol. 2023; 23:38-54



IL-23/IL-17 pathway biologics — a ‘cure’ for psoriasis

Secukinumab (anti-1L-17A)

Langley, N Engl J Med. 2014; 371:326-38

* 89% PASI 75 response rates at Year 5.

e 44% of psoriasis patients completely clear skin (PASI
100) at Year 1, maintained to Year 5 (41%).

* 21% of psoriasis patients - skin clearance for up to one
year without treatment

(Step in Trial; P2223 26th EADV Congress 2017)

Guselkumab (anti-1L-23)

B Place b
® Guselkumab Anti-1IL-23

Adalimumab Anti-IL-17R

Voyage 1: PASI 75

g

il

B0

40

20 1

% patients achieving PASI 75

Week

Nakamura et al Drematol Ther. 2017, 7 (3) 281.



Future immune-based drugs for inflammatory diseases

Key target to block inflammation Indications
> IL-23/IL-17
» Inflammasome / IL-13 —

» Endogenous anti-inflammatories
» Autoantigen-specific Treg cells
» Multiple undiscovered

ALS



Inhibition of IL-11 extends life expectancy
of male and female mice.

Therapeutic inhibition of IL-11 reduces age-associated
metabolic dysfunction, pathogenic signalling and
sarcopenia in male mice.

Female IL-11-deleted mice are protected from age-associated
obesity, frailty, and metabolic decline.

Anti-IL-11 currently in early-stage clinical trials for fibroinflammatory diseases



Certain cancer can now be cured In certain patients
- exploiting fundamentals discoveries in Immunology

— -, N

‘Immunotherapy
" Tcells on the attack 5 e

Jim Allison Tasuku Honjo
Nobel Prize in Medicine, 2018

Immune checkpoint inhibitors Chimeric antigen receptors (CAR) T cells
Removing the block on T cell A living drug - re-infused genetically
activation and survival engineered T cells from cancer patients




CAR-T cells

approaches for modifying T cells to recognize & attack cancer cells

T cells attacking a cancer cell
Nature, Feb 2022

Developed for use in treatment of acute lymphoblastic leukaemia (B cells lymphoma, CD19*)

Complete remission (CR) rates as high as 90% have been reported in children and adults with relapsed and refractory ALL
treated with CAR-modified T cells

Safety issues: Cytokine release syndrome. Cytokine storm after T cells blast. 3 people died in trial by JUNO (reported 2015)
Switch to turn on/off CAR-T cells?



Immune checkpoint inhibitors: Anti-CTLA4 (ipilimumab + others

» Removes CTLA4 blockade on T cell activation
» Advanced melanoma — 22% survival after 3 yrs
» Approved in 2011 for melanoma

» Efficacy in other indications

» A significant proportion of recipients develop
immune-associated adverse reactions

Pre- Post-treatment Dermatitis and colitis



Immune checkpoint inhibitors: Anti-PD-1/anti-PD-L1 and combinations

Nivolumab/ Pembrolizumab + others %ﬁ%

» Anti-PD-1 antibody o ==

Y Anti-PD-1
. Anti-PD-L1

» Negative signal to T cell

» Blocking PD-1 enhances effector T cells

» Increases CTL and reduces Tregs

» 200 trials anti-PD-1 or anti-PDL-1 completed
or underway in a variety of cancer indications

Previously untreated Melanoma
without BRAF mutation Combination of CTLA4 + PD-1 inhibition in stage 4 melanoma

Robert et al N Engl J Med 2015; 372:320-330 MOﬂthS



Multiple new targets in the immunology Synapse —
enhancing T cell responses to tumours

T cell APC
CD40L CD40 ]
— Enhance
Thl cell €.g. with )
ICTL TLR agonists
LAG3 —
Block with
Checkpoint
Inhibitors
Treg
cell
Clinical trials
IMP321 Dimer of LAG3, APC activator /11 Breast, prostate
IMP701 Monoclonal antibody to LAG3 I Cancer
M7824 Bi-functional anti-PDI + TGF trap /Il Prostate
Dacetuzumab/ Anti-CD40 agonist MoAb I CLL, NHL, MM

Lucatumumab
TLR agonists TLR9, TLR7/8 1] NSCLC, various



Immune checkpoints prevent autoimmune diseases

Immune checkpoints

* Natural brakes on the immune system

 Prevent development of autoimmunity

e But also suppress immunity to tumors

 Immune checkpoint inhibitor (anti-PD-1/PDL-1
& anti-CTLA4 highly effective in treating cancer

 Responders develop autoimmune diseases



PD-1 agonistic MoAbs in clinical development for autoimmune diseases

* Expression of PD-1 increased in synovium of RA patients
» Strong expression on T cells correlates with disease activity

* Lilly running another Phase Il in RA and options
for other autoimmune disease

* BMS/Celgene CC-90006 (Moab) licensed from
AnaptysBio was in phase | for psoriasis

$1.85bn



Vaccines for Infectious Diseases

Infectious diseases: >15m global death annually (150,000 in US)
Vaccination: one of the greatest achievements of modern medicine
Vaccination: one the most cost-effective ways of saving lives

Many infectious disease without an effective vaccine

The COVID-19 vaccineS changed the business case - vaccines are
now big business

(WHO data)



COVID-19 vaccines developed in 1/10 time of a typical vaccine




COVID-19 vaccines prevented an estimated 14.4
million deaths from COVID-19 (19m including

excess deaths) in first year of use.

J Paediatr Child Health. 2022 Sep 20 : 10.1111/jpc.16213.

Deaths w/o vaccination

Deaths averted by
Covid-19 vaccines

Excess mortality


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9537923/

COVID-19 vaccines prevent severe disease but does not
prevent SARS-CoV-2 infection or sustain protective immunity

USA April 21 —Jan 22

100
Deaths 90

80
Vaccine 70
Efficacy (%)
Versus
Symptomatic 50
Infection

40

30
Cases 20
10

——2 doses Vs Delta 3 doses Vs Omicron
\
<2M 2-3M 4M >5

Months post vaccination

Qatar study NEJM Feb 2022



Bordetella pertussis

Whooping cough (pertussis) - severe persistent
respiratory infection especially in infants

24.1m cases, 160,700 infant deaths/yr
Re-emerging pathogen - despite introduction of
a new acellular pertussis (aP) vaccine in 1990s
aP vaccines do not prevent infection and
Immunity wanes rapidly post vaccination

Pertussis cases in US 1922-2022 (CDC)

DTP 50,000

Number of cases

Pertussis cases in UK

THE IRISH TIMES

Pertussis cases in USA 2019-2024



Current acellular pertussis vaccines prevent disease and reduce lung
infection but do not prevent nasal infection with B. pertussis

Whole cell pertussis (wP) vaccines (1940-90s) Acellular pertussis (aP) vaccines (2000s-)
(killed whole bacteria, including LPS + other PAMPs)

> Effective but had side effects

(3-5 antigens with alum)
» Safe, but do not prevent bacterial transmission
» Promote antibody and Th2 responses
» Does not induce respiratory Tg,, cells

17+ + : :
Bacterial load in nose IL-17* CD4* Ty, in nasal tissue

L 40+
106 @ PBS ) *
. - aP vaccine é _
o 10 - wP vaccine l_ﬂf B 304 *kk
104 = d
8 Convalescent -
S 10 < 2 201 1
LLIS 102- +— 8
< < |
101+ 8 10-
10° T T 1 **
0 7 14 21 0
Days post challenge CTRLconv aP wP

Wilk et al, Emerging Microbes & Infections, 2019, 8, 169



Aerosol-delivered antibiotic-inactivated B. pertussis vaccine (AIBP) induces potent
respiratory IL-17* T, cells and protects against nasal infection with B. pertussis

Bacterial load in nose

Nasal IL-17* T, cells

i.n. route i.m. route 5 B 8x10% sk ok ok
10~ o -
c
@ 10%- _ _ D 6x102 A
§ -®- non-immunized I
2 3] A
Py 0 le e ‘:2 7 i“ ;1 5 7 10 ¥ aP vaccine H 4x10% A
g 2. ]
Bp aerosol O 10 -4 AIBP vaccine 8
aP vaccine (x2) challenge 101_ + 2x1024
N~
—
0 4 !
AIBP vaccine (x2) e o Lung/nose CFU & 10 ! ! ! = 0'_#-_'_-'-‘&_
Immune responses 0 7 14 21 Cont AIBP aP
. Pre-challenge
AIBP vaccine (x1) o | Immune responses Day post challenge
Un-treated B. pertussis Ciprofloxacin-treated B. pertussis

Jazayeri and Mills, unpublished



Impact of mMRNA technology on vaccine/treatments for other diseases

nature e Rapid vaccine development against “new” pathogens

Tackling tough pathogens
» MRSA, HIV, CMV, TB, universal flu mRNA vaccines
MRNA vaccine against cancer
e Genome editing: long lasting mRNA to correct rare
diseases
» Cystic fibrosis, Muscular dystrophy, Huntington’s
disease, Haemophilia, Cancers
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Evolving through change

Fionnuala King

Chief Pharmacist for the Access &

. ~
Integration Drug Management I. -
Programme -~
Fionnuala is the Chief Pharmacist for the HSE Access & Integration
Drug Management Programme, previously known as the HSE Acute
Hospital Drug Management Programme. She was previously
business-lead for the implementation of the National Cancer
Information System. Fionnuala has over 20 years of clinical

experience in oncology and haematology and led the haem/onc
pharmacy team in St. James Hospital.

She qualified as pharmacist at Robert Gordon University, completed post-graduate studies in Clinical Pharmacy at the University
of London, a Masters in Leadership and Organisational Learning in Royal College of Surgeons Dublin and further post-graduate

studies in Cancer Studies in Newcastle University.

Her particular areas of interest are in Pharmacy Practice, Medicines Management and Medication Safety. Fionnuala has published
her work in a number of journals and has taught at post-graduate level in TCD, UCC and RCPI.
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HMMS is the national project to replace the Hospital Pharmacy
Departments current legacy pharmacy software and will also provide
a platform for electronic prescribing and electronic medicines
administration (EPMA)

HMMS will deliver Pharmacy stock control software, within interfaces
to PAS, Pharmacy robots, ward ADCs and Finance systems

HMMS will be offered to all publically funded acute and non-acute
hospital sites in Ireland that are currently paying Pharmacy software
license fees

HMMS was implemented in University Hospital Galway and Merlin Park
University Hospital in May 2023 and Rotunda March 2025.

TE

NSP 2023: Key Objective

“Support the safe and cost-
effective use of medicines
through health technology
and management processes
for new medicines and the
ongoing clinical management
and monitoring, ensuring
equity in the provision of
existing and emerging
medicines / therapies”

. /







“Half of the avoidable harm in health Semantic

interoperability with

[ ] [ ] [ ] ”
care is related to medications standardised
datasets Supports indication
WHO 2023 based prescribing and
Activity Based
Funding
Improved
Patient Safety

Modern tool for 21st
century workforce

Modern tool for

eHealth efficiencies Compatible with

Robots, ADCs, EHR,
[HI



» Development of DMAINTW = HMMS National (Common level) drug file

» No comprehensive national drug file
» >15,000 drug lines, >300,000 data points
» Ongoing process — resource intensive
» Includes both:
» VMP (Virtual Medicinal Product) — utilised by EPMA

» AMP (Actual Medicinal Product) — utilised by Pharmacy Stock

Control System



GTIN codes are used to decommission products, in accordance with Falsified Medicines
Directive

ez_- FMD provides an interface between FMD software & HMMS, allowing a product to be
both decommissioned and moved into stock on HMMS

GTIN codes are essential as a product identifier between both these systems.

EAN codes are the product/pack size identifiers for HMMS / Robot interfaces.
EAN codes can also be used for product search in HMMS software.

EAN codes can also be used to scan & deliver products into HMMS in the goods inwards
process.

Jo
1o

1

458921




» Data submitted to HMMS team using the online eforms:

> https://www.hse.ie/eng/about/who/acute-hospitals-division/drugs-management-

programme/hmms/hmms-drug-file.html

» Latest product catalogue from Manufacturers/Suppliers — identifying new products & product codes
> Notifications of product description changes — pack size
> Notification of discontinuations — including expiry dates

> Notification of changes in distribution channel — switch of wholesaler


https://www.hse.ie/eng/about/who/acute-hospitals-division/drugs-management-programme/hmms/hmms-drug-file.html
https://www.hse.ie/eng/about/who/acute-hospitals-division/drugs-management-programme/hmms/hmms-drug-file.html

HMMS Patient Identifier @

« Application supports a single national patient record
 Single view of patients national medication history

Patient record
created at E IHI
common or P —

national level /I\

Patient record
registered to the
required Locality




HMMS National Office (HMMS.contact@hse.ie)

HMMS Common Drug
File Build

=]
HMMS National Contract Compliance

HMMS Common Drug
File Maintenance

and Enhancements Office
Responsibilities

and Vendor Relationship Management

Standard Coding

Maintenance Supplier File r
Maintenance




HMMS Project Delivery Timeline

-~ May 2023

Initial deployment of
HMMS national
instance & first live
locality/site for
Galway University
Hospital

Dec 2024

HMMS

SP4 Upgrade

HMMS national
instance upgraded
to SP4 release
incorporating
Patient
Identification
Solution

Mar 2025

HMMS

Second Go-live
ROT

Pharmacy stock
control

Ward level
management
medicines
supply

PAS integration

Robot
Integration

Finance File
Output
Interfaces

Power Bl
Reports

Dec 2025

Plan to complete
remaining Phase 1

sites in 2025:

e SVUH

e CHI Crumlin

 Phoenix
Pharmacy

e TUH

« Connolly

e SIVUH

e CHI New
Children’s
Hospital

Jan 2026 —

HMMS

Phase 2
Commencement

Rollout to all
remaining Hospital
Sites from Jan 2026
onwards




Procurement of Medicines in Acute and
non-Acute Hospitals



» Procurement of medicines is an operations activity within the HSE.

» ‘Health Region Chief Executive Officer (CEQO) or designate (e.g. Hospital Chief Pharmacist / Pharmacy Executive
Manager) in each hospital is responsible for the procurement of medicines at the level of their individual hospital and
for ensuring that this activity complies with Medicinal Products supply legislation and National/EU Procurement

legislation’.

» Majority of medicines are purchased directly by acute & non-acute Hospitals and are funded through individual
hospital budgets.

» Certain other medicines are compliantly procured at a national level e.g. vaccines.

» Acute & non-acute hospitals drug expenditure accounts for approximately 20% of the overall HSE spend on

medicines.

» Hospital undertake tenders individually or hospitals collaborate through clinical network to tender for medicines.



NPPST: National Pharmaceutical
Procurement Support Team

Procurement = Sourcing (NPPST) + Purchasing (Hospital Pharmacy department)



» Strategy for the Compliant Procurement of Medicines in Acute and non-Acute Hospitals
published in 2019 (updated in 2024)
» Recommendations;

» Establishment of National Pharmaceutical Procurement Support Team (NPPST) to
advise hospital pharmacists on the procurement and contractual knowledge using

the pharmacy leadership
» Establish and utilisation of Dynamic Purchasing System (DPS) (>1 supplier)
» Establish Sole Source Medicines List (single supplier)

» Aims to ensure legislatively compliance with National Financial Regulations (NFR) and

EU Procurement Guidelines, safe and cost effective procurement of medicines.

» The procurement of medicines is clinically led by pharmacy, in collaboration with

colleagues in finance, procurement and relevant clinical areas.


https://www.hse.ie/eng/about/who/acute-hospitals-division/drugs-management-programme/medicine-procurement/

S Pharmacy leadership with
t rategy support from colleagues in

procurement, finance etc.

Competitive and sustainable
marketplace for
pharmaceutical companies

Local or regional mini-
competitions

Ing:lusion of contractual
obligation for medicine
suppliers to promote
continuity of supply /
support suppliers with
future planning

° “

National Dynamic
Purchasing System
/ Sole source list

[ )
National Pharmaceutical

Procurement Support Team

Pro-forma tender
documentation

https://www.hse.ie/eng/about/who/acute-hospitals-division/drugs-
management-programme/medicine-procurement/

== Building a Seirbhis Slainte
—=-  Better Health | Nios Fearr
o Service a Forbairt



https://www.hse.ie/eng/about/who/acute-hospitals-division/drugs-management-programme/medicine-procurement/
https://www.hse.ie/eng/about/who/acute-hospitals-division/drugs-management-programme/medicine-procurement/

Sole Source Medicine Multiple suppliers

(single supplier) (DPS)

AMGROS, 2024. Price Negotiations and Tendering. [Online]
Available at: https://amgros.dk/pharmaceuticals/price-negotiations-and-tendering/ [Accessed 20 October 2024].



https://amgros.dk/pharmaceuticals/price-negotiations-and-tendering/

What is the Sole Source Medicine?
A medicine that is available from a single known source in Ireland, with marketing authorisation from the HPRA under

the Medicinal Products (control of placing on the market) Regulations 2007 or centrally from the EMA. Published twice a year.

What is a Preliminary Market Consultation?

Procurement Legislation permits a contracting authority to directly negotiate with a “sole supplier”. However it is necessary to test
the market place to identify bona fide sole suppliers. The “Preliminary Market Consultation (PMC)” outlines how the NPPST will
engage with the market place to identify sole suppliers of medicines, thereby enabling a hospital pharmacy to achieve

compliance using the exemption available for the negotiated procedure under Article 32 of the EU Procurement Directive.

How can suppliers engage with PMC?
Suppliers can submit response to PMC through e-tender platform. Latest publication available here.

Closing date for responses current PMC (218t March 2025), outcome with updated SSL is expected to be published in Q3 2025.


https://www.etenders.gov.ie/epps/pmc/viewPmc.do?resourceId=5095082

» First established in 2020 for 5 years and replacement DPS in use since Q1 2025
» NPPST engaged with suppliers to transition to new replacement DPS in later 2024

» Opportunity for suppliers to join at anytime during the lifetime of the DPS

‘A dynamic purchasing system shall be operated as a completely electronic process, and open throughout

the period of validity of the purchasing system to any economic operator that stratifies the selection criteria’

» Two Stage Process

A\

Stage 1: Qualification of Suppliers

A\

Stage 2: Mini-competition for medicines by individual or group of hospitals

A\

Suppliers must be successfully qualified to the DPS by HSE to be notified of
mini-competitions when they are advertised

» 3 mini-competitions to date in 2025



» HSE Corporate Procurement Plan 2022-2024

» Award criteria with a focus on environmental / sustainability introduced in medicines tenders in 2023 wﬁ

—~
» Engaging with European Procurement colleagues to scope the future approach /I

https://www.hse.ie/eng/services/publications/corporate/hse-corporate-procurement-plan-2022-2024.pdf A g



https://www.hse.ie/eng/services/publications/corporate/hse-corporate-procurement-plan-2022-2024.pdf#:%7E:text=This%20HSE%20Corporate%20Procurement%20Plan%202022-2024%20sets%20out,HSE%20meet%20its%20obligations%20in%20terms%20of%20accountability.

Contacts —



mailto:NPPST@hse.ie
mailto:HMMS.contact@hse.ie
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