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Operation Warp Speed (OWS)
OWSIXTOFUBFED T T1E

@ RERALE(HHS)+ ERF#%E(DoD): 05/15/20201Z% &
@ FHEHRE: 518018 (2 M)
® E/: 202151 A E TIZ3MERE S
1) DOFU-BERE-DHEDRS
2) RS - B A A DL

Hi B8 : Officials Optimistic About COVID—-19 Vaccines in Near Future, DOD NEWS1 20205E11 H18H
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Source: Congressional Research Service, March 1, 2021: Operational Warp Speed Contracts for COVID-19 Vaccines and Ancillary Vaccination Materials
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$6.3B (2022FY)

) LR 4 Emerging $mn

N zika - Infectious 10,000
27 16 Ebola ] diseases 9,000
") Schistosomiasis | 8,000

Hepatitis C _ Neglected 7,000
HIV diseases TR 1 316 § COVID-19D#
5,000 2020, 107

L

Includes core funding and >50 diseases,

(6 10 | Hepatitis B ] 4.000 FTOEE with no single disease accounting for
m Mumps Classical ’ >5% (coronaviruses: $21m)
m Measles i vgccinated 3,000
diseases 2,000 1,451 1,528
27 20 Polio J
1,000
1900 1920 1940 1960 1980 2000 ’ ﬁ 338 80 7 :
# Time from indication to clinical trials COVID-19 HIV/AIDS Malaria Ebola Z|ka Dengue Disease X Other
# Time from clinical trials to licensed vaccine (2020A) neglected/
m Time since clinical trials began without a licensed vaccine WVaccines WTherapeutics uDiagnostics ®Others ;'peecrt?;zgs
diseases

COVID-197 U F U RFE DB INIE1982 LK BAEETHF D KBRFIZCOVID-197 HF U BEFIZ

MG LT-C&(Z8 5 (Dr. A. Fauci, ex-NIH, NIAID Director) 2JkAZEHH LT

Source: Kim et al. 2020, Bukh 2016, Pharmaceutical Technology 2018. L.E.K. Research, BARDA ((E¥EF S R ZE B F F) As of March 02, 2021,
Preparedness, Policy and Patients — Learning from the Pandemic’ by In Vivo, 2020 & 2021
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MREFEELFT LEIXELVEREDAHSH: R2=0.9693

Figure 10: R&D expenditures and sales in the pharmaceutical industry, 20064’
Sales in millions USD

60 000
50000 |- = N
40 000 Rz = 0.9693

30000 |-

20 000

10 000

1 1 1 1

0 1000 2000 3000 4000 5000 6 000 7 000 8 000
R&D investment in millions USD
Note: The data were prepared on the basis of annual reports and consolidated accounts received up to and including 31 July
2006. Annual reports with a year-end older than 30 months from the cut-off date or a publication date older than 24 months
from cut-off date are excluded.

Source: DIUS (2007).
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Under threat? Open healthcare M&A deals

Deal announcement date Acquiring company Target/divesting company Deal value ($m)

March 2023 Pfizer Seagen 43.0
December 2022 Amgen Horizon Therapeutics 27.8
April 2023 Merck & Co Prometheus Biosciences 10.8
April 2023 Astellas Pharma Iveric Bio 5.9
February 2033 Globus Medical Nuvasive 3.1
April 2023 GSK Bellus Health 2.0

Source: Evaluate Pharma.

Source: 5/16/2023, Evaluate Vantage
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H#8 : AP Photo/Susan Walsh, Pool 2021438 18H

Anthony S. FAUCI: ex-NIAID

Rochelle WALENSKY: CDC
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Source: FDA, NEW DRUG THERAPY APPROVAL 20212 Jan 8, 2023% 4, &I Z4ERE
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Therapeutic
areas

Oncology 3
Autoimmune 4 4
Infectious 3 3

Small: 22 CNS 3 2 1

Incl. siRNA (1) Ophtalmics 1 1

CVsS 1 1
Others 5 5
m--————
Oncology 6 3
Autoimmune 3 1 1 1
Infectious 1 1

Large: 15 CNS 1 1
Ophthalmics 1 1
Others 3
—n—nn——

—-z--n--n—

“Nature Reviews Drug Discovery”, January 3, 2023, & & UFDA, "New DrugTherapy Approval for 2022”. January 2023 & &I Z4ERK
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Source; EvaluatePharma, February 2023
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Gene Therapy: Prices by Eligible Patients Per Year

Source: &£LIR. Press releaseZ+, &I 4R, 1/16/20231R7E

Hemgenix (CSL Behring)
8,000 patients

S
4,500,000 ‘
4,000,000 ‘
3,500,000 ‘ @$3,500,000 —
3,000,000 Zynteglo (.Bluebird) Zolgensma (Novartis)
‘ CLyXNLN LY 1,500 patients 10,000 patients
2,500,000
2,000,000 | Fewer than 10 patients @5$2,100,000
1,500,000 @$1,000,000 Luxtuma I--
Fewer than 30 patients
R 0 I
720,000 _ :
500.000 @ Yescarta (Gilead/Kite Pharma)
e o [ s s
0 300 patients _

Strimvelis (GSK) 0 2,000 4,000 6,000 8,000 10,000 12,000

20 patients
* Size of bubbles = annual sales Patients per year

25



81%Pfizer&)&ID VSR &l S

2017 FE Mt DEXHREE: 6258 H 505 B (81%) hist &l

« PZ: 445 B D55345 8 (77%) 44 &
¢« J&J: 185RBE DS5H 165k B (89%) His &

PZ

Prevnar 13: $5.6B, Wyeth (acquired by PZ in 2009)
° Lyrica: $5.1B, Northwestern Univ (1980s, later with Warner-L acquired by PZ in 2000)
e |brance: $3.1B, W-L & Onyx (1990s, W-L acquired by PZ in 2000)

J&J

Remicade: $6.3B, New York Univ (1980s, Centocor acquired by J&J in 1999)
Stelara: $4.0B, Centocor & Medarex (1997, Centocor acquired by J&J in 1999)
Xarelto: $2.58, Bayer (1990s, collaboration with J&J)

M&A, Licensing, AcademiaZd E SV &8 — A DiaHEB;EH

Source: STAT, Emily H. Jung, Alfred Engelberg and Aaron Kesselheim, December 10, 2019%+ &1 Z{ERK
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H#: ‘How Japan Squandered Its Biopharmaceutical Competitiveness’ by ITIF, July 25, 2022% % &1 Z4ERK
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EHRGRMEIRICEY ., BAEEIL, KUBIESH DA/ N—23aV[THET HD TS
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HiB: ‘How Japantitiveness’ by ITIF, July 25, 2022% % &1 Z4ERL %0
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(Small: <$500M Revenue, Large: >$500Mi Revenue, A: Academia, G: Government)
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. S e 6 3
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Source: 12/5/2022, BioJN, Vital Transformation LLC 2022
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H AR EZE figH A 1990-2022
B 2 HFRFI(E2010FE, S5 FEAID BRI

wALT=

(in Smm) Ianan
40,000
30,000 mm Exports
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20,000 -8—-Balance
10,000
IR N N N N . ---lllllllllllllllllllllll
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https://comtradeplus.un.org/TradeFlow?

Frequency=A&Flows=X&CommodityCodes=TOTAL &Partners=0&Reporters=all&period=2022& Aggreg
ateBy=none&BreakdownMode=plus
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EXMOBREEZWNET ILENDHS

S e I
AN

I RILX— (2019%) 12.1% 104.2% 71.3%
EERN-FE N (20225) #8 #1 #5

(% of GDP) $47B(0.9%) $716B(3.4% ) $48B(2.0%)
B hOoy—R—2 38% 121% 70%
(20194F, BZA:2021%)

EZE M (20214F) A :$378B (5F) B :$150B (2f%) B A :$27B (£0)
i :$7.68 i :$78B B :$26B

A :¥5.73k (5£%)
B - v1.15k

20224F -[

HE: TRLX— ERITRILY—FT (2019%) . FEFE 1 B8 73 : Global Firepower (01/09/2023) . B#}: BHIKEA (2019420214 ) . EEE & : Comtrade, Investopedia USA(April 20234E)
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$1,900-1,930Bn $790-820Bn
\U
Africa & Middle East ‘ Latin America
45-7.5% | 7-10%
$54-74Bn $115-135Bn
NEOERIAZIAOZO TR QD P P P20
PPPPPPPPS PP PPP PP

-=@= Spending growth

The Global Use of Medicines 2023 Outlook to 2027, Jan 18, 2023

/ |

Western Europe Asia-Pacific
3.5-6.5% 5.5-8.5%

|
|
$355-385Bn | $108-138Bn
|
|

Eastern Europe India
|
|
N Neousge: |
|
o
6-9% | /7.5-10.5%
___$100-1208Bn L $35-39Bn ,
O QAN AV A A A9 A0 A\ O AN AV A A K9 A0 A\
SV VIV Y Vv v SV VIV VAV Vv
PPPPPPPPD  PPPPPPPHD

@ 2023-27 cAGRs @ 2027 Spending

-2-1%
$71-91Bn

China
2-5%
$180-210Bn
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Forecast Forecast

4 \
I I 1
5-Year K 5-Year ! !
CAGRs | CAGRs 1 i
629 : ) '
588 Invoice | Invoice : :
5y %5 CAGR K CAGR : :
493 6.2% [ 2.5-5.5% ) :
i I i
: 1 1
Net 36% H Net 45% i i
— Below | Below - :
= Invoice H Invoice : :
net | | |
CAthR I Net i !
1
: -1to : :
: 2% ' I
1 1
I I I
| | |
2018 2019 2020 2021 2022 '\2023 2024 2025 2026 2027 |\2023 2024 2025 2026 2027 ’:
N o o e o P4 N o o e e e P
M Net Sales W Invoice to net difference M Protected brands M Long-listed products
i Generics M NHI others
i Non-NHI products & OTC/others
38

Source: “Global Use of Medicines 2023” by IQVIA Institute for Human Data Science
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Brands (incl. NAS):

- FEETHARS o + BT
Bubble Size = Annual sales Remaining Protected
o Brands (excl. NAS)
() 10%
£3
X
= Q@
Gy
& LD 5%
T N NHI Other
o ©
s o
8
N -15% -10% -5% 5% 10%

Generics

-5%

Long —Listed Products
-10%

Historic Growth
2017-2022 5-Year CAGR

NAS: New Active Substances
Source: IQVIA Japan Thought Leadership, Jan 2023
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CDMO (Contract Development & Manufacturing Organizaion) "5\‘7'
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® Academia, Bio startup. Venture
Capital. CDMO®Eco systemHSpi &

® AcademiaMBIE S FZRIR

NDC 0078-0958-19

tisagenlecleucel s - mxonn

gKYMRIﬂH e ® AcademiaMHEIEI{LE T,

10mL-50mL per bag Dswlsemmmdmonﬁude
riscnbmu 1| Dnsemay susmded 1 or more infusion bag(s)
.0 X

=i 10~204F

ig rogen Name: Jane Doe
ntify inten jient and product DOB DI -JAN-1952
leu udmﬁng filter Mﬁ ABC 3455 8910X00000

of X
?: o Novrts use caly
L(I1] ‘

°m§ I

® KM&KY, VRYZESXIE

Robert Vonderheide, MD, DPhil (I), director of Penn’s Abramson Cancer
Center, and Carl June sport the special t-shirts created for the occasion.
Staff from across Penn Medicine received these t-shirts.
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