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@IFPMA
50 Years of collaboration

+50
+30
/

15

National and regional
associations across the
globe

International research-
based biopharmaceutical
companies

Multinational, vaccines
R&D companies

Leading influenza vaccine
manufacturers - Influenza
Vaccine Supply (IVS)
International Task Force

5
IFI;MA

Founded in 1968, IFPMA is a global, non-
profit, non-governmental organization,
representing the research-based
biopharmaceutical industry.

IFPMA has several expert committees
which leverage industry expertise to
develop effective approaches to global
health issues.

We collaborate with an interdependent
network of organizations and
stakeholders to strengthen and innovate
immunization solutions.

We have a unique role to play in the
development and implementation of
policies and practices from research to
Supply © IFPMA 2017



Getting there together — IFPMA and ‘ﬁ\
its members’ contributions to GVAP rpma

Continue to develop, produce, and supply
innovative and high-quality vaccines that
meet countries’ needs.

Support research and education
agenda for immunization.

Participate in open dialogues with countries
and the public sector to ensure sustainable
access to current and new vaccines.

Continue to innovate manufacturing
processes and pricing structures.

Support the media outreach for the
Expanded Programme on Immunization
to increase awareness.

Support rapid scale-up and
adoption as new or improved
vaccines emerge.

Develop partnerships that support the
growth of manufacturing capabilities and
increase vaccine supply and innovation.

Work in coordination with other partners © IFPMA 2017
accine and immunization advocacy.
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How does IFPMA work to expand vaccine ‘g\
uptake and usage through collaboration? gppma

IFPMA has a long record working
with global immunization partners
to contribute scientific, regulatory,
and quality advice.

Regular participation, as observer, in
various WHO vaccine-related activities
and advisory processes, including PDVAC,
ECBS, IPAQ/PSPQ SC, IVIR-AC, GVSI,
WHO PQT, and SAGE.

Since 2000, IFPMA and its members has
worked in partnership with Gavi, the
Vaccine Alliance, seating at the Board and
Program & Policy Committee

Participated in over 50 WHO/partners
meetings and consultations in 2016 (id.
in 2017).

Key engagements include:

— WHO PQ financing model, launched
since 1 January 2017

— Humanitarian mechanism, launched
since 1 May 2017

— External evaluation of the
international coordinating group
(ICG) on vaccine provision
mechanism

— Shortage - Global Vaccine Market
intelligence hub, definitions, global
notification system

Regulatory System Strengthening,
variation management, and national
registration for UN supplied PQ’ed
vaccines



How do IFPMA members work to expand vaccine \a
IFPMA

uptake and usage through partnership?

innovative vaccine IFPMA member companies.

IMPACT OF LIFE-COURSE IMMUNIZATION ON SOCIETY ACTIVE VACCINE PARTNERSHIPS BY DISEASE
) ©& ik
Hepatitis o_' -_ o D@ngue
MILLIONSOF ~ UNLOCK HEALTH MOST EFFECTIVE e
LIVESSAVEDAT  &ECONOMIC  PUBLICHEALTH By ol‘ll\|I
ALL AGES BENEFITS INVESTMENTS Influenza .,

Measles o @ Ebola
NUMBER OF PARTNERSHIPS

EXAMPLE OF
PARTNERSHIPS: 1_ AND NORTH AFRICA

Vacdne Discovery Partnership
GlaxoSmithKline with the Bill and Melinda r
(Gates Foundation fadlitates research into

vacdnes for global health needs. l

€9 MSD

PATH Malaria Vaccine Initiative 33 SUB-SAHARAN
With PATH and News York University, MSD develops UJU  AFRICA

a malaria vaccine on a novel protein sequence.

Wfizes @;ﬂ'ﬁﬂf— SANOFI %)

CARIBBEAN AND
LATIN AMERICA

Humanitarian Emergency Settings Myanmar Snakebite Project Global Polio Eradication Initiative Measles Vacdnation for Children

Pfizer enables broader access ta its multi Partnering with University of Adelaide in a Sanofi Pasteur is a long-standing partner of In partnership with the United Nations Foundation,
dose vial at the lowest prevailing price and 3 year project to save lives from venomaous the Global Polio Eradication initiative, together Takeda will support immunizing 5.4 million

will donate proceeds from the program's first snake bites in South-East Myanmar with Unicef, WHO, Rotary International, and childrenin Africa, Asia and Latin America.

year to humanitarian groups. the Bill & Melinda Gates Foundation

A AERAS Q@!i@- ;

Aeras' goal kto GAVI Alliance unites
develop, test, i publicand private
characterize, license, : sectors to create
manufacture and equal access to new
distributeatleast  : and underused
one new TBvaccine | vaccines for children
within 10 years. £ Iving inthe world's
i poorest countries.

AVIwascreatedin | Hilleman develops

There are over 40 active partnerships for vaccines around the world involving seven

GHIT Is a product

¢ development fund for
¢ global health research
i and development,

¢ Indluding a vaccine

i development for

¢ malaria.

| CEPI|mns,

| The Coalition for

W6andworks ¢ lablevaccinesin  :  Epidemic Prep
with more than50 ping countries. : | fon (CEPY)
partnerstodevelop : [taimstostrengthen | accelerates research
and assess i publichealth systems ©  and development of
andidate HIV i and immunization i vaccines for emerging
vaceines. i programs. i Infectious diseases.
IFFMA members provided WHO

with nearly 50% of PIP funds &

significantly contribute to

securing pandemic doses for

next pandemic.
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Advance vaccine technologies, extend the

benefits to everyone -

27 Diseases that could be prevented by
today’s vaccines:

I—
Cholera Mumps
2000 Dengue Pertussis
Diphtheria Pneumococcal disease
1950 Hepatitis A Poliomyelitis
Hepatitis B Rabies
Hepatitis E Rotavirus
1900 l Haemophilus influenzae type B Rubella
Human papillomavirus Tetanus
Influenza Tick-borne encephalitis
1850 Japanese encephalitis Tuberculosis
Malaria® Typhoid
Measles Varicella
1800 Meningococcal meningitis Yellow Fever

Ebola

A

IFPMA

We continue to invest in innovation to
address unmet public health needs*

Borellia

Chikungunya

Clostridium difficile

Dengue

Ebola / Marburg
Extra-intestinal pathogenic
Escherichia coli

Group A Strep

Group B Strep

Hand, Foot & Mouth Disease
Hepatitis C

HIV

Malaria

Norovirus

Pseudomonas aeruginosa
Respiratory Syncytial Virus
Staphlyococcus aureus
Streptococcus pneumoniae

* Non-exhaustive list of vaccine R&D

© IFPMA 2017



Advance vaccine technologies, extend the benefits to \a
everyone - IFPMA

«  We apply our technical knowledge and capabilities to improve our vaccines by
creating new formulations, by combining vaccines, exploring new technologies such
as adjuvants, and reducing storage space.

Patient adherence

Space and weight of packages Storage = Last mile logistics Complex preparation for vaccine use Documentation {Irventory and patients’ records)
Cold chain Electricity supply = Cold chain Counterfeit Risk of misuse leading to safety risk and vacdne
Environmental sustainability Stock management & forecast failure for the patient
Quantity and quality control check at Transportation Risk of neadie stick injuries for the healthcare
recaption Temparature excursion management Lack of trained ctaff warker
Time out of refrigeration Shipping solutions, cost, and efficency

Safe preparation and administration

|

Packaging optimization Real time data support over the entire shelf Temperature monitoring technologies Improved and harmaonized labeling Auto-disable features (no reuse)
E-abeling life. New formulations to withstand heat. New = Yaccine Vial Monitor (VWM) E-labeling MNeedle free injection
refrigeration techniques = Peak temperature threshold indicator for CTC Barcode Uniject
Solar powered refrigerator Jet injector
Resistant cold baxes Simpler presentations E-labeling
Liquid, instaad of freeze-dried, form Barcode

z
£
g
z
]
]
n
g
H
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15 IFPMA Complen Jouney of Vact e Publication u Temperature control : 2°C / 8°C
o - :

101 44FPMA_Comples_lourney
aceing_Pabikation 2074 pdf

h Disposal / waste management

Source: IFPMA Complex Journey of a vaccine Part Il - https://www.ifpma.org/wp-content/uploads/2016/01/IFPMA-ComplexJourney-FINAL-Digital.pdf
10 © IFPMA 2017




A

Controlled chain temperature (CTC) .FPzA

IFPMA is engaged, as observer, in
the IPAC working group on CTC.

-
A N WP S
- Oral cholera vaccine currently under AIRPORT CRORE™ “sToRe
review (PQ expected Q3 2017) . il OcLiveRy
X
REMOTE VILLAGES HEALTH CENTER

Examples of vaccines under
reformulation for CTC use:

« Malaria
 Rotavirus vaccine

*1Source: Draft WHO CTC Strategic Roadmap

*2WHO IPAC CTC WG's four priority for programmatic reasons — HPV, Oral Cholera
Vaccine, Tetanus Toxoid vaccine, and HepB birth dose vaccine (Source IPAC CTC
WG meeting Feb 2017)

IFPMA Complex Journey of a vaccine Part Il - https://www.ifpma.org/wp-
content/uploads/2016/01/IFPMA-ComplexJourney-FINAL-Digital.pdf

11 © IFPMA 2017




Optimize cold-chain impact through ‘g\

packaging and presentation innovation

Packaging optimization

Pfizer changed the pneumococcal
vaccine presentation from a prefilled

glass syringe to a single-dose vial for

use in the developing countries >
reduce cold chain space per dose
required from 55.9cm3to 12cm3.

GSK changed the presentation of its
first-generation rotavirus vaccine to a
ready-to-use liquid presentation in an
oral applicator (156cm? to 85.3cm3),
and then developed a plastic tube
presentation requiring only 17.1cm3
of space per dose to store and
transport.

12

IFPMA

Presentation optimization

Intradermal patch

-~  Microneedles

- Disposable syringe
.f jet injectors

IFPMA Complex Journey of a vaccine Part It - https://www.ifpma.org/wp-
content/uploads/2016/01/IFPMA-ComplexJourney-FINAL-Digital.pdf

12 © IFPMA 2017
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Stabilizing and securing the supply chain
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THE COMPLEX JOURNEY OF A VACCINE

L

MANUFACTURING CHAIN

A vaccine typlcally travels through ul 1 SHIPMENT DISTRIBUTION

e soveral different sit o4 before belng
ready for shipment.

'
Antigens  Buildings Mfg steps Raw Mat'ls Test methods  Tests
8 10 49 141 222 1265

® Long lead time (up to 30mo.), with up to 70% is quality control for vaccines

O Scale up production (up to 5-10yrs) with significant investments and long
timelines for regulatory approval

Diverse country specific product and packaging requirements
Divergent regulatory requirements, notably for post-approval changes

In vivo testing and dual or multiple batch release testing,

performed by health authorities *Source: Anders Vinther/[IFPMA pre-ICDRA
presentation, 2016 (Pentaxim, sanofi pasteur)

14



Best vaccines procurement and stock management ‘\a
methods to help ensure supply IFPMA

O More accurate demand forecasts

Early dialogue between stakeholders including manufacturers to understand the
implications of policy changes that may impact vaccines supply, €.g., mandatory

Flexible procurement practices — in sync with vaccine scarcity and long
production cycles (6-30 months to produce a vaccine)

Encourage multi-year tenders where legally possible to help secure supply

Include realistic tender delivery deadlines taking into account long manufacturing timelines
Encourage countries to develop a process in the local procurement procedure in which
manufacturers can ask questions about unclear tender specification (e.g., delivery
timeframe, shelf life, ...)

Encourage flexibility around the remaining shelf life to make it easier for
manufacturers to bid on tenders

O Limited variable contractual quantities

If tenders allow for wide variations in requested volumes (from 80% - 120% of stated
volume), the best use of vaccines supply may not be achieved.

s © IFPMA 2017



Complexity of independent lot release
A
\
IFPMA

>1 OO Countries receiving a vaccine N
. . xplrano_no
with different release approaches the vaccine

- Shelf life of the vaccine L

Official Medicines Control
~60 Laboratories (OMCL) and
National Control Laboratories e B s e R .

‘ ependin
i each vaccine and the capacity and
( N C L) : expertise of each regulatory authority.

Test X done by TestXdona
Test X done by the official control i
the manufacturer laboratory/ cyun POring
exporting country

Not uncommon for a lot
>4 be tested multiple times
by different NCLs

Although there was a harmonization initiative driven by WHO (BS/10.2128), there
is unfortunately not one but multiple regulations on a worldwide perspective

Can cause vaccine shortage due to the inherent variability and long lead times
of testing — particularly in the case of need for additional retesting (in vivo)

While we recognize the public health benefits of independent lot release
® process, in-country agency testing for batch release can be redundant to

testing and release performed by manufacturers and initial release testing
agency (country of origin agency) © IFPMA 2017



Risk-based approach to independent ‘
lot release IFPMA

Since the implementation of the lot release regulations, vaccine technical
and regulatory environment has seen major changes and evolution:

Improvements in sterility assurance principles

Blementatlon of Risk management (ICH Q9) and Pharmaceutical Development
D initiative

Increase in number of cGMP inspections

Tremendous experience has been accumulated by the different NCL about
manufacturers and established product lines

To help ensure supply, the lot release system could still be further improved to
ensure continuous application of the current system to new products / new
manufacturers, while for established products, testing waivers could be
considered (risk-based approach) and exploration of Mutual Recognition
between agencies.

Source: IFPMA position paper on import testing
17 https://www.ifpma.org/resource-centre/import-testing-position-

papers/




Complexity of post-approval changes ‘%

IFPMA
@ Post-Approval Changes (PAC) are natural and essential 1 o
to the life-cycle management of a medicines or a vaccine: Variation
Enhance robustness and efficiency for
of manufacturing process 6 Changes

Improve Quality Control techniques

Respond to changes in regulatory /\

rGQUirementS Llcensed |n 7
Respond to supply chain and suppliers
change - 138 products
countries impacted
® Regulatory processes for PAC changes differ between
countries in terms of: Major — 29
imeli reporting level :
Approv?' t'me“n.es — reporting le —countries have
Reporting requirements 62 countries asked
Reporting categories _
Post-approval variation content Minor 177

ing level .
- reporting leve questions out

@ Example: Manufacturing capacity 37 countries of which

increase & associated changes

No reporting 19

. _are different

Source: Anders Vinther/IFPMA pre-ICDRA presentation, 2016 39 countries




Approval times, risk of shortage and ‘ﬁ\

inequity IFPMA
_ V1 = Original vaccine V2 = Improved vaccine
access to vaccine (V2) with no variation + variation(s)
100 n®
of the
v 50°/° population
80

70 Delayed access to new versions of vaccines

..-".< High Risk of shortage of V1
60

50

40% H

40
G Of Th e : L | Moderate Risk of shortage of V1
population
204
104 LI | Manufacturers stop producing V1
V2 ready to 10%
ece e -
30 36 42 48
Approved + up to 2 years

In one year: 83 batches, 55 processes. At the
!!I““- same time, many “versions” of the product in

& e ‘ inventory which makes logistics a huge
h
"ERTHSS5IS DIPHTERIA #TETANUS POLID Challenge.

1)
Source: Anders Vinther PDA PAC iAM Workshop 2016; IFPMA Complex Journey of Vaccine, part I,

httos://www.ifpma.org/wp-content/uploads/2014/01/IFPMA-ComplexJourney-Part One 2016.pdf




A

The post-approval change paradox |rpma

Even a simple PACs take up to 5
years for global market approval
to facility/process current

® cGMPs require facilities and
processes to be current

Long PAC approval timelines

® Improvements are intended to
reduce risks ﬁ delay risk reduction

Improvements intended to L
@ assure better availability of Long PAC aﬁﬁ:jo(:ra;32?|zlé?|iet§
products

e Changes in high tech industries In the pharma industry changes
usually happens in months are measured in years

20 © IFPMA 2017

Source: Anders Vinther/IFPMA pre-ICDRA presentation, 2016



Risk-based approach to post- ‘@
approval changes IEPMA

Consistent, risk-based,
regulatory reporting levels and
requirements

Clear and transparent regulatory assessment
timelines and adherence by NRAs

Expedite approval of certain variations of
significant benefit to patients, e.g., to
prevent/alleviate shortages or improve safety

Transparency, consistency, and
predictability in regulatory outcomes
and decision making

Closer harmonization and specialization
of NRAs, leading to reliance and
potential mutual recogniti

2 20717 PDA PAC iAM

Source: IFPMA positien paper on the handling of PACs
-0rg/wp-content/uploads/2016/11/IFPMA-
LCM-Position-Paper-vNov-2016-Final.pdf




What can we achieve together

From saving one life at a time to supporting a country’s long-term,

A

IFPMA

immunization sows seeds for the future. Providing a better quality of life,
longer and healthier lifespans, as well as lower treatment costs bring broad

social and economic benefits for societal development.

Industry has a role to play in stabilizing and
securing the supply chain. Todays, we need
further dialogue and collaboration with the
global vaccine community to find solutions
on best procurement practices, risk-based
approach to independent lot release, and to
post-approval changes.

Source: IFPMA infographic “From shortages to sustainable
supply” https://www.ifpma.org/wp-
content/uploads/2017/04/Sustainable-Supply-Infographic.pdf

m—
\Il %u?})l:ration

S_Usotalname
NNovatjgp,

Reliable

SUpply of
qUality
vaCCineS

Prere 3

S8 |

Uptake apq
Usage

\Tx

© IFPMA 2017



Thank you

Contact: L.Bigger@ifpma.org

www.ifpma.orqg
W @ifpma

@ https://www.linkedin.com/company/ifpma
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