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- 9 is, first and foren a humar . Thousands of health professionals are
heroroally battlrng the virus, puttmg therr own Iwes at nsk Govemments and industry are working together
to understand and address the challenge, support victims and their families and communities, and search
for treatments and a vaccine.

S g the hu ariar enge is the top p y. Much remains to be done globally to prepare,
respond and recover, from protectmg populatrons at risk, to supporting affected patients/ families/
communities and to developing a vaccine. To address this crisis, responses must be evidence-informed,
and based on partnership among various stakeholders/sectors, including but not limited to: medical
product industry, regulatory/ compliance agencies.

These include perspectives on how the COVID-19 situation may unfold and the implications for
employees customers, supply chains and financial results For this broader view, please contact
(io)ze) pmckinsey.com or read more on | -




CURRENT AS OF JULY 22, 2020

uedungiiL avalauie, i .
Sources of insight:

There are over 250 vaccine candidates and over 300 * Multiple candidate lists (e.g. Milken
therapeutics candidates in consideration. Institute, BioCentury, WHO)

. . . * Clinical trial registries (mainly
This document and accompanying Excel trackers provide a CT.gov and ChiCTR)

current snapshot of vaccine and therapeutic efforts for
COVID-19. They are based on publicly available data
across candidate lists, clinical trial data and trial results.

* Press and literature searches
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CURRENT AS OF JULY 22, 2020

Vaccines and therapeutics can be targeted across a EXAMPLES FORILLUSTRATON PUmbOech Goty

UIDEADT UTaulisiL
Need ventilator / ICU

Critical disease treatment
disease treatment

1. Such s heathcare werkers, emergency responders, iImmunocompromised individuals, immediate fam ly of COVID-18 patients
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Vaccines

’ * Assets
+ Clinical trials
* Early evidence
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COVID-19 vaccines development effort overview
253 vaccines are currently in development; 12-18 month timeline expected

Pipeline overview e Weekly developments, as of July 22, 2020

B Trials expected to start in 2020 M No announced start
! & Pfizer and BioNTech have reported positive early data

CURRENT AS OF JULY 22, 2020
NONEXHAUSTIVE
EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

Key takeaways

There are 253 vaccine candidates
and new players entering the space

from a German Phase I/ll clinical trial demonstrating every week
Protein-subunit high neutralizing titers and strong T-cell responses’ . 56 g i o
US agrees to pay Pfizer and BioNTech ~$2B to to enter into clinical trials in
¥iral veciors produce & deliver 100M doses of their COVID-19 2020
— vaccine if it proves safe. They have also made a deal with + 33 vaccine candidates have
NAISCIos:
the UK for 30M doses? already begun clinical trials
RNA Oxford University and AztraZeneca have announced Most experts estimate a 12-18
positive Phase I/ll results, neutralizing antibodies were month timeline® to bring a vaccine
DNA generated in more than 90% of participants across to market (approved and available,
different assays. Responses were sustained up to 56 days not necessarily scaled-up), others
VLPs of observation on an at-risk basis, as the vaccines are not believe an 18-24 month timeline or
yet approved® even longer is more realistict.”
Inactivaled CanSino released positive Phase |l results including + The earliest immunogenicity
_ ) seroconversion cccurred in more than 96% of participants, from Phase 2 will be available
Live atienuated virus and neutralizing antibodies were generated in about 85%; for 34 vaccine candidates this
more than 90% had T-cell responses? year which could bring an EUA
Repurposed Fidpae :
il Sinovac and Sinopharm began Phase Il trials for their for h'_gz"slk p‘:f““’“f;?‘ o the
T inactivated vaccines, in Brazil and UAE respectively and 30::;312?1'“” Epefxing on
Arcturus began their Phase /Il trial in Singapore? ol
1. Clinical Trial 5 Sinopharm, Sinovac, Arctuns 7. SV analyst on SRR
2 Plger PR, Pfger PR [ 8. Modema press release 10, _CNBC
A 7. HBR 9. FiercePhamma 1. Innovio press elease
Source: Miken Inslilule. BioCentury, WHO, Nalure, CT gov, CHCTR 7
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CURRENT AS OF JULY 22, 2020

Multiple organizations across public and private sector..........mme e
are playing roles in the development of a COVID-19 vaccine

. . Expected
./ Facilitation «/ Funding " juoiemen
Early stage Late stage
clinical trials clinical trials Post approval
y - Preclinical . (Phasellla) — (Phasellbill) — M s s itori
’ ), - 2} ; () = 2t Pt 7 2t
Governments v v \/ v \/ s \/ S
Industry® v/ \/ v \/ v \/ W > 3 it
Academia N \/ v \/ v \/
(7 Frhe Vv v
CEPI v v v
NGOs
Gavi@
BILL l.\\‘u LLIBDA \,/ \/ / \/ \/ \/
Others .
S usaip \
Govern-
e
Orainiz: — - .
ations m v \/ v/ v \/
= v Vv
@ pln-
1. Based on other 2 UK has pledged more than $17mn for efforts. Review) 3. Including biotech, MNCs, CMO and CMC parners 4. Inciuding Médecins
‘Sans Frentidres { Doctors without Berdea rand UNICF
Saurce: . GAM, Db, Maf, COC, UNICEF, USAID, The Yyorld Bank IF, EU Commizmon 8
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There are 253 candidates in the pipeline for COVID-19 vaccines

Example companies / Not covered in this document

Description compounds Number of candidates profiled?
RNA Nucleic acid RNA packaged within a vector (e.q. lipid nanoparticles). Curedi®y
DNA Plasmid ining the DNA ding the against which an immune . . =

response is sought INOVIO skior -
Inactivated Klllet_!_\ne;sion of the germ that causes Ihe disease, providing shorer-lerm ion and ) !:3 T

requiring boosts sinevac
Viral vectors Chemi virus to port pieces of the pathogen — usually antigen coding G cansinoBio 9 MERCK

surface proleins chnndolmam

d virus Weal d virus to stimulate immune resp

VLPs Virus-like-particles - molecules that closely resemble viruses, but are non-infedious because

i Lol
they contain no viral genetic material medicago s

Protein subunit  Purified or from a path to elicit immune response.  NOWVAWVAX &sClover
Some assets employ a rlnnupaltlcles delivery system for enhanced antigen presentation F——

purp purp vacecines already on the market
o Addit i with little public information fadivax o
1. Compded scross multiphe [ats (Miken Insttule, BioCentury, WHO, Malure) and supplemented with press.
2 Net prefiled meving forward. Viacoine type camnat b delineated due 1o lack of public information: typically in research setting or small bistech
wrce: Mikan Institte, BioCentury, WHO, Nature 9
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Mhcisan vvan m OMNITTIN dn crnnnlecnn sclacialec e S mealbnce Saasn

University of Sci. and Tech.

Zydus Cadlia nCov vaccine India Jul-20
Symvive bacTRL-Spike Canada Apr-20 Mo actual start date listed
Applied ONA Seversl “Takis Blotechi usa Indusy Fall 2020

2 ke institile ; Mogema press relegse

3. Chma Daly € CNEC

Saurce: hiken Institle, BioCentay, WHD. Naburs 10
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Themis / Merck Institut Pasteur and Universiy of usa CEPI Preclinical - animal Later in 2020°
Pittsburgh studies
ImmunityBio — Mantkwest usa CEPI Preclinical June 2020
Novartis AAVCOVID Mass General Eye and Ear usa Preclinical 2H 2020M
1. BAPSomg 4 J&) press release 7. Beulers . Reuters
2 Merck press rslease 5 Pubcrewscols 8. Forclinical frials already started, 10, Mantiwes! press release
3. Gepengnewscom L i dat from chnicaltrial [Masseyeandear com

Saurce: Miken Institde, BioCentary, WHD. Naturs
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M hiaan naan mile FOUNVITTITY ain wvnnnlesnc salnccandan e S nvalbna Qe

Immune System Immunelid ISRS0 TCER Sweden
Regulation (1SR) Hokding.

v " Dalhousie University, Nov a  Canada Ve
o ) o Health Autherty, University of Laval ) -
Walter Reed Army Institute USAMRIID usa Later in 2020°2
1 Dmesin O FT™ 4 GAV pesseieae 7. Beuers 10, 1MV press relnase
2 Medicago press release 5 Blospace com 8 Reuters 11, For chinical trials already started, dates come from glinicalirials. gov
3 Miken G el Post 9 12, US Ay
Saurce: Miken Instibde, BioCentary, WHD. Naburs 12
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1. For dates of glincal tripls abready started. End dates reflect full completion; actual read-outs may be sooner 24, One further study also evaluating if pesitive tuberculin test has an effect on the severity of symptoms if developed COVID-19

Source: Milken Instibde, BioCentury, WH, Naturg 13
DOCUMENT INTENDED TO PROVIDE INSIGHT BASED ON ¢ ¥ AVAILABLE INF FOR ¢ AND NOT SPECIFIC ADVICE. el i s Ty o

REF TO SPECIFIC ARE SOLELY FOR INFORMATIONAL PURPOSES AND DO NOT CONSTITUTE ANY OR RECC e A PNy X LT PO




CURRENT AS OF JULY 22, 2020
NONEXHAUSTIVE
EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

Helix Nanotechnologies i usa Frechnical

Houston Methodist GeneOne Life Science usA Frechinical

Max Planck Institute of Garmany Frechnical

Colloids and Interfaces

RNAimmune, Inc. usa Frachnical

Selcuk University Turkey Frechnical

Ziphius Therapautic ZIP-1642 Ghent Universiy Belgium Prochinical

Source: Mikn Institte, BaCentury, WHO, Nature, clinicaltrials gov 14
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Statens Research Denmark Frechnical
Institute
Takis COVID-eVax Rottapharm Raty Preclinical
University of Waterloo Canada Preclinical
Zydus Cadila India Preclinical
Source: Milen Inglitute, BioCentury. WHO, Nature, clinicaltrials gov 15
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Source: Milken Ingtihde, BioCentury, WHO, Naturg. clinicaltrials gov 16
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rsone A UsA TR FTECINICA)
Hester Biosciences IIT Guwahat India Prechnical
I Pharma Japan Preclinical
Institute for Biclogical =~ VS\V-3 Dyadic, Weizmann Institute Israel Defense Ministry Israel  Prechnical
Research

Intravacc ‘Wageningen Bioveterinary Metherlands Frachnical

Research/Utrecht Univ.
KU Leuven Belgium Preclinical

Source: Mikan Institte, BiaCentury, WHO, Nature, clinicaltrials gov 17
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University of Western
Ontario

Valo Therapeutics Ltd
Zydus Cadila A
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Source: Milkan Ingtitde,
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Tonix Pharmaceulicals | NA-T830 University of Alberta Canada Prechnical

Source: Miken Institute, BiaCentury, WHO, Naturg, clinicaltrials gov 19
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University of Sac Paulo Brazil Prachnical
University of Washington leosavax, Gates Foundation, GSK (7) usa Gates Foundation Fraclinical - animal

studies
Bezmialem Vakif Turkey Prechinical
Univarsity

Source: Milken Ingtihde, BioCentury, WHO, Naturg. clinicaltrials gov 20
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ap T P SARS Johns Hopkins University usa Prachnical
CoV-2 Display
vaccine
Chongqing Zhifei Fraclinical - animal
Biclogical Products studies

‘Source: Milkan Ingtitute, BloCentury, WHO, Nature. clinicaltrials gov 2
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Genomics Research Hub Elizade Univarsity, Ondo State, Federal  Migeria Frechnical
of Helix Biogen Consult Medical Centre, Ido, Ekit State/
in Dgbomose, Nigeria Massasait, Community College/ Ladoke
Akintola University of Technology,
Ogbomoso, Adeleke University, Ede
Griffith University Luina Bio Australia Frechinical
Griffith University Qiymvax Australia Preclinical
Sowrce: Milken Ingtitute, BioCentury, WHO, Nature. 22
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National Institute of Japan Prachnical

Infectious Disease

National Research Egypt Preclnical

Centre, Egypt

Neovii Tel Aviv Uriversity Israel Preclnical

OncoGen Romania Frachinical

OncoGen Romania Prachnical

Source: Millen Ingtihde, BloCentury, WHO, Naturg. clinicaltrials gov 23
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UloVax Scripps Research usa HiA Preclinical - animal studies.
UMN Pharmna [Shionogl) Japan figency for Medica! Research and Development”  Japan Preclinical
University of Califomia, San usa Haticnal Science Preclinical
Diego Foundation (Rapid
Resporse Research
[RAFID) grart)
University of Hyderabad Inda Preclinical

CURRENT AS OF JULY 22, 2020
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Source: Millan Ingtihde, BioCentury, WHE, Naturg.
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Emaps LINVEIBI Ul MaSSatIIUBELS LW FrEmnsa

Yisheng Biopharma China Preclinical

Source: Milen Ingtitute, BioCentury. WHO, Nature, clinicaltrials gov %
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CURRENT AS OF JULY 22, 2020
HAUSTIVE
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Inactivated  Sinovac Biotach PiCoVace Drynavax China, Brazil Bank of Beifing Phaselll Jul-20 10,036
Sinopharm Beijing Institute of Biological Products UAE Phase |l Jul-20 9628
Sinopharm ‘Wuhan Institute of Biological Products UAE Phase lll Jul-20 5,958
Chinese Academy of Institute of Medical Biclogy, China Phase 1 Jul-20 1413
Medical Sciences
Bharat Blatech BEVIS2 India Phase I Jul-20 1,125
Source: clinicaltrials. v’.%ﬁ search 27
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Thinnes Alavne cven AAXTTITE an srvnnnlecn nne A2 TS s nean
Novavax MNVA-CoV23T3 Emergent BioSolutions, Praha Vaccines, Serum Institute  Australia CEPl Phase | May-20 13
ot india
University ef Queenstand MVA-CoV23T3 GSK, Dynavax, CSL [Parkville, Australia), Viroclinics Australia CEPI, Queensland, Phase| Jul-20 120
Kplare Austrialian govt,
Paul Ramsay
Foundation

1. Beuters 2 Two formuiations of the same asset in trials in two separate locations

3. Clover is testing three different versions of the vaccine, including two that use unique adjuvants, in this frial 4. Approved for Military use in Ching
Source: clinicalirials.gav. press search 28
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Thinnes Alavne cven AAXTTITE an srvnnnlecn nne A2 TS s nean

Canadian Cancer Immudolon Tx, BioCan Rx, Canada m 1500 Start: July 1, 2020 NCTO4442043
= SSRI, AtGen, ARCC. _End: March 2021
Additional p
Company/ Asset Trial sponsor Location Planned start date
Multiple Solidarity: 4 arm platform trial WHO Multiple TBD

1. Starl and study eompletion end date in CT gov, aclual read-outs inay be sconer 2 WHO

Source: CT.gov as of July 15, 2020 20
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Six vaccine candidates have publicly announced potential EUA
timing; AstraZeneca/Oxford is expected first in September 2020

= Pemt i Phase | start dab Phase |1 stast dal Phase Il start dat Triangle indicates a
Start dates of respective clinical trial phases B O i e ® A resuns reag.out or
Phose Vil start dote [ Phase (10| start date . Staled EUA anticipated read-oul
o 2020 2021
Asset Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 1H 2H
Soonest 1 i H 1 H i : { H ' H
anncunced AstraZeneca | i i H H - H A d for Sept. 20207 :
EUA date Oxford NCT04324606 NCTUMUUSSS‘ Start in : E
AZD1222/ H I H summer 2020° H H
ChAGOX1 nCoV-19 H : i i i i
BioNTech : ; i — — Aninounced for Oct, 2020°
BNT162 NCT04380701 NCT04368728 Start as early as H !
i i H July 2020 ; :
Moderna " A ] [ H ; 2 ]
mMRMA-1273 NCTO4283461 E NCT04405078 NCTO4470427 Announced for Fall 20207 :
i i i i
Sinopharm i : = -
cnscrmuoomse P dulystate ! Announced for Q4 2020/ Q1 2021°
, + ; T £ T i
] E ] ] ] [
Sinopharm .' i i : 2
____________________ | ___C_QI'CTRBOUD_OMWQ - H j____'_"_________»\_nnounoed lorOit 2020"01 2021& 2| R
H i H H 1 {
Latest Johnson & Johnson : ! i : H ' H _—_ H H
announced  Ad26 SARS-CoV-2 i 1 i i H NCTMS&ZTB As early as H H Early 2021
EUA date 1 | H 1 X Sep 2020" i i | '
1. Medicalcourtermeasures gov 4. Wil Sireet Jourmal 7. Modema press release
2 Feuers 5 CHBC 5 Reulers
3 b press release 6 Forbes 9. NY TIMES 10 Erercefh * indicates an wstimated start cate as trial las not yet officially ocm
Source: Milken Institute COMID-19 Tragker, clinicairials o 30
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Publicly announced trial start dates for remaining

candidates in clinical phases

Start dates of respective clinical trial phases B Prone s e

11 Phase Vil start date

Phase |1 start dale
W Phase 110 st date

B Phase Il stan date

CURRENT AS OF JULY 22, 2020
NONEXHAUSTIVE

EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

| EREE

Tnln@e‘;ﬁdiea'-.eéa

Company - Asael

Sep

Oct

R Sinovac Biotech - PiCoVace

trial phas CanSina Blolndu AdS-nCol

=iating Inewso - IN-4800
Shenzhen Univarsity - COVID-aAPC '
Chinese Academy of Medical Scisnces
Novavax - NVX-CoV2373

R0

Fall 20207

Claver - 5CB-2019

Impedial Colege London ) ]
Genexine - GX-12 i

MMBLJI’QM'

Walvax Bictachnalogy

Curevac

Anges — AGIGE01

Medicago

Zydis Cadia

Bhasat Biotech
University of Q)

Hentucky Biogrocessing
Symnive - bac TRL-Spike
Avita Ine.- AV-COVID-19

Least
advanced trial

phase starting

R S S

latest  wrciuns Tharapaulics

Ingnig press release 4.
5.

1. Inovig press release
2 |polticaca !

* indicates an estimated start date as tial has not yet officially commenced

Source: Miken Institute COMVID-18 Tracker, clinicalirials.
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CURRENT AS OF JULY 15, 2020
NONEXHAUSTIVE

Timeline of participants in ongoing COVID-19 EXANPLES FORILLUSTRATION PURPGSES ALY
vaccine clinical trials based on publicly-available announcements

Outside-in view based on media coverage and published trial design if available; trials, timing, and EUA are estimates and subject to change

Slopes between trials are illustrative only and not indicative of enroliment rates

..... TR
42,000 oo A i announced | AstraZeneca, Oxford'
U A ong i J

40,000 5 dewm"g :rP_hasemqwiar . ... potential EUAcompany_
38,000 oA toed Dinemicied stiatess ' . announced | BioNTech, Pfizer”
36,000 Bl \._potential EUA

2 “Assiamios 30K paricipens based on
34.000 participants based on Onford trial benchmark
32 000 Crefiord trial benchmark: Sinopharm

participants bisad *Assumes 30K «aNS
on Cxford trial participants based
benchmark on Onderd trial

benchmark

30,000 ? ,Z,\ ST Il\floderrf-a
%‘:’-

12,000

10,000

8,000

6,000

4,000

[1/2 Novavax
2,000 /2] Inovio
Oo — Shenzen

FEB 20 MAR JUL AUG SEP oCcT NOV DEC

1. Beguters
2 CNBC

Source: clinicaltrials gov. press seal 32
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CURRENT AS OF JULY 22, 2020
NONEXHAUSTIVE
EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

Design elements for ongoing Phase 1, Phase 1/2 trials

Outside-in view based on media coverage and published trial design if available; trials, timing, and EUA are estimates and subject to change

modemna’ ....coq@F Gemsmomo' [CEEEE INOVIO'  novavax’

Current phase Phasel Phase Ifll Phase Ifll Phase Ifll Phase | Phase | of planned
Phase I/l
Sie gmrapn’y us U, aenngny Ldndud un us MUsudnd, UDH (FT )
SDecial Elderly Elderly None None Potential expansion into None™
pgpu|atio|15 elderly, SARS-CoV-2
positive
1 Clinis 4 Chni
2 Clin 5 Clnicain
3 o g 6 O I5.g 7. hevavax
Source: clinicaltrials gov. press sea 33
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CURRENT AS OF JULY 22, 2020
NONEXHAUSTIVE

EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

Design elements for upcoming efficacy trials (e.g., Phase 2/3 or 3)

Outside-in view based on media coverage and published trial design if available; trials, timing, and EUA are estimates and subject to change

from McHinsey & Company

moderna sov=c” (B [CHEE Astrazeneca © @ sinovac W snorranu
Phase Il Phase III'° Phase 111/ Phase I/l Phase lll Phase Il Phase lll
AT
Special Mone, trial includes  None, trials include  Unknown, current Elderly, pediatric Pediatric Adult + Elderly Mone, trials include
populations adults 18+° aduits 18+ trial includes elderly  (includes safety and arms? adults 18+
3 immuno.)®

1. Clinicalials gov 9. World Vaccine Congress
2 Chnialirials gov 5. Astrafensce press releass 9. Clnicaltrials gov 10. Forbes 13 Beuers
R 6 PBC 10, Clnicaltrials gov 1. Clnicaltrials gov 14 ChCTR
4 DNBC 7. Cli P 11. Beulers 12. Reulers 15 i Py
Source: clinicaltrials gov, press sea 34
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CURRENT AS OF JULY 22, 2020
NONEXHAUSTIVE

EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

Interim July 20, * “Neutralising anticodies were generated in more than 90% of participants NCT04324606
Phase I/ll 2020 across different assays. Responses were sustained up to 56 days of
readout observation."
= “No serious adverse events occured.™
1. Scence Maggine
2 Statnews com
3. BioRxv paper
4. Thelancel 5 Plrbright Inslitite
Sowce: Press and literalure &s inked in foolnoles. 36
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CURRENT AS OF JULY 22, 2020
NONEXHAUSTIVE

EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

TIEEn i UL IEVEDS WIS 4. 1=1UI dLuve UIuse SEel] i nenen gnice Guivaessoe i
sera (n=3)."4
» “Following second ination, MRNA-1273 elicited Th1-biased CD4 T-cell

respenses without significant elevation of Th2-biased CD4 T-cell responses.”*
*  “mRNA-1273 was generally safe and well-tolerated”*

Sowce: Press and literalure &s inked in foolnoles.
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CURRENT AS OF JULY 22, 2020
NONEXHAUSTIVE

EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

antibodies were generated in about 85%. More than 90% had T-cell

respenses.™

*  “No serious adverse events occured.™
1. Science Magazine
2 Nalue magazing
3. Inowp press release
4. BigCerfury 5. Thelance!
Source: Press and liberalure as lnked in foolnoles.
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1. Lnversty of Sagkaichewan
2 Cell Medical Jowrnal
4. CHBGcom
5 CNBG.comen
39

Source: Press and liberalure as lnked in foolnoles.
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EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

1. Plzer press release

2 Piger pregs releage

3 Helue

Sowce: Press and literalure &s inked in foolnoles. 40
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CURRENT AS OF JULY 22, 2020
NONEXHAUSTIVE

There are multiple COVID-19 therapeutics and vaccine ewe.esroruuwsmnon firoses onty
partnership efforts underway: Government-led

Funding screening, discovery, and some scale-up manufacturing / fill-finish across diagnostics,

therapeutics and vaccines

Development is contingent on new funds from United States Congress

B activ Public private partnership to speed vaccines and therapeutics by identifying, prioritizing and facilitating the
T entry of some of the most promising candidates into clinical trials

Serving as a global convener and agenda setter to support development of COVID-19 R&D for the most

@) vulnerable
Fast-tracks availability of effective tests, vaccines, and medicines

Europe’s Inclusive Vaccines Alliance
IVA Complementary deal between AstraZeneca and Italy, Germany, the Netherlands, and France to procure
400M doses of their vaccine candidate on a pro rata basis for their population

Source: CEPI, IM|. HHS BARDA, Bl & Melnda Gates Foundaton, MIH, B0 EFPIA, and WHO websites. BioCentury anticle on RED Leaders Forym WeForum rews for Bill & Melinda Gates Foundation vaccine

42
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CURRENT AS OF JULY 22, 2020
NONEXHAUSTIVE

There are multiple COVID-19 therapeutics and vaccine ewe.eoruwsmnon firoses onty
partnership efforts underway: NGO-led

CEPI|

IMIi2- —
Cali21 L
Therapeutics

Accelerator @

BiLL < MELINDA

COVID-19 R&D

Industry

associations E Eflﬁa

Coordinating vaccine development efforts
Funding multiple candidates for COVID-19 vaccine development, including partnerships with industry

Announced a EUR 45 million call for proposals to support development of therapeutics and diagnostics.
Public-Private-Partnership between the European Commission and the European Pharma Industry

W Announced $125M seed funding to speed development and access to therapies for COVID-19
7 Includes on repurposed and new drugs and biologics end to end through to scale-up

Announced intent to fund construction of factories for seven COVID-18 vaccine candidates

Collaboration among R&D heads of 17 companies to accelerate new COVID-19 therapies and vaccines, with a
focus on trial acceleration and data sharing

Tracking research development currently under way to help members coordinate manufacturing with one another
and government authorities

Source: CEPI, IM|. HHS BARDA, Bl & Melnda Gates Foundaton, MIH, S0, EFPIA, and WHO websites. BioCentury anticle on RED Leaders Forum WeForum rews for Bill & Melinds Gates Foundation vaccine marnds
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CURRENT AS OF JULY 22, 2020
NONEXHAUSTIVE

EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

Public announcements indicate global vaccine manufacturing
capacity of ~8 — 9 billion doses by end of 2021

Manufacturing YE 2020 YE 2021 In- Out-
type Asset Asset category Company Collaborators (M) (M) source source Partner ‘Commant
Specific-assets  mMRMNA-1273 RMA Maoderna NIAID, Lonza 1,0007 \/ J Lonza, Catalent
BNT182 RMA BioNTech Pfizer and Fesun Pharma 1007 1,300° \/ \/ Pfizer
INC-4800 DNA Inovio Beijing Advaccine Biotechnology, 1% 4 o/ RehterHeim
_Clogy Bloservices
Viral vectors Themis Merck, Institut Pastewr and Uni. 1,000% \/ \/
of Pittsburgh
AAVCOVID Viral veclors Mass. Eye and Earand  Movartis Millions® \/ MNovartis
Mass. General Hospital
AG26 SARS-CoV-2  Viral vectors JES Betn Israel, HHS 1,0007 \/ \/ Catalent Emergent
Biasolutions
AZD1222/ ChAdOx1  Viral vectors University of Onforc AstraZeneca, Advent SRL Too® 2,0007 J 5l Oxford Biomedica, Emergent
nCoV-19 (Jenner institute) MilliporeSigma, Cobra Biolagics Biosolutions, Catalent, Scotland
Symbiosis
AS03 Protein-subunit Sanofi Pasteur GSK 1,000 \/
NVX-CoV2373 Pratein-subunit Movavao Emergent BioSolutions, Praha 10075 1,000M \/ Praha Vaccines
Vaceines, Serum Inst. of india
Other PiCoVace Inactivated Sinovac Biotech Dynavax 1004 NIA
Inactivated Sinopharm Beijing Institute of Bictogical 1002 MAA
Products
Inactivated Sinopharm Wuhan Institute of Biological 1002 MAA
Products
Government- A MNAA HSS / Cperation Warp To be determined A A \/ Emergent $62EM
funded Speed Binsolutions. reservation ™
4 7. i press release ‘0 EiercePharma 13 Chinadaily com cn
1. Modema press release 5 Eercediclech 8. AZpress miegse Movartis gress release 14 HHS press release
2 Piiger press elegse Lo 9. AZpiess release 12 Busnessitie 15, EiercePhanna
Sowrce: Miken Institute, BioContury, WHO, Naturg. clinicaltrials gov, press searches as noted above 44
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CURRENT AS OF JULY 22, 2020
NONEX|

HALUSTIVE

EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

* Manufacturing Liagnostics: Bruce 1romberg, iz
+ Distribution s Ph.D. —  $143M to SIO2 Materials
Planned updates : Science for glass-coated
N Various DoD officials bl e
Public will be kept abreast of
latest updates with briefings
Seurce: HHE pregs release a5
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EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

TR A N M IR AL DAL W W I B YRR A I I ] A A W T A W G I I R W el ) VR BT, L R

support the rapid development of vaccines which could be available for licensure in 12-18 months or less,
and increase the availability of vaccines for wide-spread global deployment

1. Ihe Human Vaceines Project 2 NiH press relepse 3. Gov UK 4. CEP)

46
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CURRENT AS OF JULY 22, 2020

uedungiiL avalauie, i .
Sources of insight:

There are over 250 vaccine candidates and over 300 * Multiple candidate lists (e.g. Milken
therapeutics candidates in consideration. Institute, BioCentury, WHO)

. . . * Clinical trial registries (mainly
This document and accompanying Excel trackers provide a CT.gov and ChiCTR)

current snapshot of vaccine and therapeutic efforts for
COVID-19. They are based on publicly available data
across candidate lists, clinical trial data and trial results.

* Press and literature searches

a8
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COVID-19 Therapeutics landscape update

CURRENT AS OF July 22, 2020
NONEXHAUSTIVE
EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

Pipeline snapshot Key takeaways Weekly developments as of July 21
Number of candidates
B Freclinical Over 300 fic: are bemg idered across aranga of = The New England Journal of Medicine published another
B Clinical modalities and use cases. ivir and D I P! g study on the use of dexamethasone. In a
B Approved or EUA are the two drugs with clinically proven benefits. cohort oicmr 6,000 UK patients, those receiving
‘;‘rr"":ﬁ‘“md s None have been approved globally for COVID-19, but :’;’;::;"”“’ ”‘"“’?:‘;m;““"'.'“}' BL2ad i biaaall
some countries approved specific drugs: remdesivir
Molecule received EUA by F%l;\? and is?ppmved?n? EU, Japan, Taiwan, mechanical ventilation (29.3% mortality 5‘:" dexamethasone
India, UAE and Singapore?; Favipiravir is approved in China, patients vs. 41.4% for standard of care).
Virus India, and Russia*: Dexamethasone is approved in Japan® = On the heels of these promising results, Japan has
neutralizing and the UK, Coronavir is approved in Russia’; Itolizumab is pprove h for the of COVID-19.
snbodiss approved for emergency use in India® Along with d h b the second
* Virus-directed small Mostly drugs approved therapy for the disease in Japan.®
and many are in trials; Early results for many drugs are not = Gl rk Ph Is has d
\iFitiEig et robust, however, topline ém for FabiFlu [hwp:mv_nn. Ina Phase 11 trial in
modulators 89 =M lonal & p | antibodies (virus izing): Invdlfl ild/mod oral ICOV D_19 had g'e&?er
Mostly in pre-c.llnlcal stage, but showing some early positive achievement of “clinical cure” after 4 days when given
signals. Companies began entering clinical trials for mAbs FabiFiu vs. control (69.8% vs. 44.9%, respectively). FabiFlu
e o treatments and expect o receive the first EUA as early as patients also had 28 6% faster \nra_l Iclea_rano_a. These results
Cell, gene, 303 assetsin Sep 20205 follow a busy week globally for favipiravir, with the
and RNA \atal! J gEl announcement of mixed results (trials conducted in Japan
e e . Im_mun_e modulators: Various immune modn._:lalors are and Bangladesh), approval for use in India, and public
being tried, mnstly for severefcritical casas_mlh acute scrutiny towards Glenmark Pharma for FabiFlu pricing. !
p y distress synd andfor cytokine storm, but no
drug with clear benefits yet. . Symnrgen announu:: positive da:: :.crl SNG:JD‘I :fnUK
nas
e 91 * Cell, gene, and RNA: Multiple therapies in development, COVID-19 palients, those receiving SNGOO1 hadd: 79%
gty pro-ctmcal atage: d chance of d g severe di in addition to
duced rates of breathl compared 1o f

? 3 Gilend. Rm Emgg m.mz
CGTN 8 Indiatvneves 5 i
Saurce: | , BioCentury, WHO, Nature, chuv ChiCTR, preslasd.l\.lyl 3

DOCLIMEM'I’ INTENDED TO PROVIDE INSIGHT BASED ON ¢ ¥ AVAILABLE INF IN AND NOT SPECIFIC ADVICE.

However, there are critical question that remain, most
notably the small sample size and lack of peer review.'?
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There are over 300 candidates in the pipeline
for COVID-19 therapeutics F

CURRENT AS OF July 22, 2020
NONEXHAUSTIVE

EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

Nat covered in this decument

Candidates Example
Description profiled’ candidates/icompanies
AI Virus-directed small molecule :_.;rgnly repurposed compounds, including :;uvirals (HIV, ST Remdesivir f GiLEaD
nfluenza), ials, antipr and more = Kaletra abbvie
Chloroquine
B Antibodies Monoclonal New development using survivor samples, genetically &= A ‘“-; NIR
(to neutralize  antibodies (mAbs) Secerand. oy ToAes DTeh B Cockial ezl REGENERON
virus)
Polyclonal New development using surviver plasma (convalescent — - " Ferkeda
tﬁ! dies / pl plasma) or genetically engineered cows for hyper-immunized <15 2 G5L Behring 2L Q
antibodies / plasma g op,jin, Also called plasma-derived therapy or IVIG. e es
IL inhibitors, alpha or beta-interferon and other therapies e Actemra REGENERON
CI Immune modulators often repurposed. Targets host immune response with severe \--h_ay_f/ Ke —
and critical disease (e.g. cytokine release syndrome) e ,;{,,
Stem cells, T-cells, cord blood cells and RNA-based — T temcel-L ]
D| Cell, gene and RNA therapies therapies C..2h 3 : s i
B SiRNA NIR o Ainylam
EI Other Steroids, carriers, i herapies, e Losartan @uh—;} .
and other modalities not included in the above C,___GS__D Methylprednisclone e
Bevacizumab AsraZionocs
i| Traditional Chinese Medicine ditional herbal formulas and medicines nia
1. Excludes 29 compounds with lack of public ﬂan__nnm in early stage ressarch sethngs. 2 Does nol include compounds with lack of public data which are included on preceeding page
Source: Miken Institute, BicCentury, FiercePharma, FiesceBictech 51
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A: COVID-19 virus-directed small molecule —
selected candidates deep dive (1/5)

CURRENT AS OF July 22, 2020
NONEXHAUSTIVE
EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

s D
S positive result . negative resut

FDA Emergency Use Authorization |ssued

Compound US Status Registered . :
(Primary mode of (Licensed trials on Earliest trial Efficacy in
action) indication) Usecase CT.gov' end date? Initial clinical evidence® isolated use? Additional information
Remdesivir Under Treatment C:T_G':“) May 2020 1 Positive Gilead and Improvement in Approved approval in Japan,
(Antiviral) development 2 terminated due NIAID-sponscred results  compassionate use  Taiwan, India, Singapore. and
’(J GILEAD {Ebola, fo low in nlwoderate.f se?rere ] casesin Usland UAET
SARS) enrollment® fﬁ':::?ﬁn:ggﬁ ottier couritries? Planning a trial for paediatric
" ! use and inhalant version®
Chloroquine Marketed Prophylaxis, <_ 26 >  Apr2021 I Alarge observational In-vitro SARS-CoV-2 efficacy
(Antimalanal Malari Ti it (prophy) study showed increased data
Apr 2020 mortality and cardiac
(treatment) arrhythmias, with or ::‘;;T;::?;i’:;:r ;;':'ml
without macrolide
Hydroxy- Marketed Prophylaxis, Cj_&ﬁ_:D May 2020 1 Randomized trials in Improvement in FDA revoked EUA for COVID
hloroqui Malari T it (prophy) B general have not found Japanese patient and patients.'? France also revoked
(Antimalarial) May 2020 any benefit in treating patients in its authorization of HCQ. "0 Italy
(treatment) hospitalized or non- Australia®® also banned the drug's use
hospitalized patients; no outside of clinical trials and the
evidence of Prophylactic UK has put limits on the use™!
benafl WHO and NIH halted HCQ
However, mixed results trials?
from a couple of studies
Azithromycin Marketed Treatment <65 >  May 2020 Mixed results on viral Widely used for chest
{Antibictic) (Bacterial I clearance from small-mid infections, pneumenia
infection} size French studies and
Brazilian study
1. Based on CT.gov registered trials related to COVID-19 as of July 13, 2020 2. From CT.gov trial end dates. Actusl read-cut may be socner 3 See “Compilation of published results” for full set of references 4. COC Gieag
e R e e 9 SIAT 10 Francedd 1. Phamadle 12 EQA
Source: Milken Institute, BioCentury, FiercePharma, FierceBiotech, CT.gov, CDC, Gilead, Pharma Japan, The Scientist, Tech Times, GenEng News 52
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CURRENT AS OF July 22, 2020

A: COVID-19 virus-directed small molecule ————
— selected candidates deep dive (2/5) o O R R

Licensed for Gx import by Israel Health Ministry

Compound US Status Registered . i
(Primary mode of (Licensed trials on Earliest trial Efficacy in isolated
action) indication) Usecase CT.gov' end date? Initial clinical evidence® use? Additional information
Kaletra Marketed Treatment <38 > Mar 2020 B Two Chinese trials, the  Improvement in Thai  Botn the RECOVERY and
lopinavir, ritonavir (HIV) RECOVERY trial, the patient and patients in SOLIDARITY trials dropped
(Antiviral) Solidarity trial all did not  Australia® Kaletra arms after concluding
abbvie show any evidence of no benefits to severe /
efficacy hospitalized patients'®
Avigan Investigational Treatment <25 > Mar 2020 | Positive results on viral  Test dosages effective China aproved for COVID?®
favipiravir (Influenza) [ ] load and clinical in mild and . e
(Antiviral) *Approved in recovery in Chinese, asymplomatic cases® :\:ﬁﬁ:mm:&;{p:mis,
Japan and China Russian, and the ‘Dhaka !
FULIFILM Trial’; but no evidence of India approved for mild to
efficacy in the Japanese moderate for restricted
trial emergency use?
Prezcobix Marketed Prophylaxis, 2 > Jun2020 I Study shows lack of Prior SARS efficacy data
Darunavir (HIV) Treatment (prophy) antiviral activity®
(Antiviral) Jun 2020
[T — (treatment)
Arbidol Investigational Frophylaxis, <_ 7 ““; Aug 2020 [ Positive results on viral Marketed for influenza,
umifenovir (Influenza) Treatment = (prophy) load and clinical respiratory viral infections in
(Antiviral) *Approved in Apr 2020 outcomes in Chinese Russia and China; patented for
= Russia, China (treatment) retrospective analysis use against atypical
i !
ges pneumonia
Norvir Marketed (HIV) Treatment < 6 >  Mar2020

Ritonavir (Antiviral)

1. Based on CT.gov registered trials related to COVID-19 as of July 13, 2020 2 From CT.gov Irial end dates. Actual read-out may be sooner 3. See "Compllation of published results” for full set of references
4. Ihe Scertisr, Toch Times 5. GanEng Nows 5. MadFody 7. BDIE 8. HoapiMedica 9 GlermarkPharma 10. Bocovery trial press reloase. WHO
Source: Milken Institute, BioCentury, FiercePharma, FierceBictech, CT gov, COC, Gilead, Pharma Japan, The Scientist, Tech Times, GenEng News. 53
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CURRENT AS OF July 22, 2020

A: COVID-19 virus-directed small molecule A PR L TN PR TS
— selected candidates deep dive (3/5)

o Directionally m Directiznally
S postive resul regative resull
Compound US Status Registered . i
(Primary mode of (Licensed trials on Earliest trial Efficacy in isolated
action) indication) Usecase CTgov' end date? Initial clinical evidence® use? Additional information
Ganovo Investigational Treatment <2 " Mar2020 " Clinical improvement in
danoprevir (*Approved in very small, non-controlled
(Antiviral) o China, Hepatitis trial
oo 0y
Galidesivir Under Prophylaxis, < _1_">  May 2021 Shown broad-spectrum activity
(Antiviral) development Treatment in vitro vs. >20 RNA viruses,
& s {Yellow fever) including coronaviruses

Foipan Investigational Treatment <7 > May2021 Active against other corona-
C i (*App din viruses, including SARS-CoV,
(Antiviral) Japan and blocks infection of cells with
m South Korea, SARS-CoV-2-like particles and

Pancreatitis) patient-derived SARS-CoV-2
Alinia Marketed Treatment <14 =  Jun 2020 In-vitro study showed efficacy
Mitazoxanide - Tars (Diahrrea) against 2019-nCoV
(Antiprotozoal)
Xpovio Marketed Treatment <2 >  Aug 2020
Selinexor (Antivir,al)  (Multiple

myeloma)
&/ Karyophanm
1. Based on CT.gov registered trials related to COVID-19 as of July 13, 2020 2 Free CT.gov trial end dates. Actual read-out may be sooner 3. See “Coenplation of published results” for full se2 of references.
4. Ihe Scentiat, Toch Times = gnkng hois
Source: Miken Institute, BioCentury, FiercePhanma, FrerceBiotech, CT gov, COC, Giead, Pharma Japan, The Scientist, Tech Times, GenEng News 54
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A: COVID-19 virus-directed small molecule
— selected candidates deep dive (4/5)

CURRENT AS OF July 22, 2020
NONEXHAUSTIVE
EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

o Directionally m Directiznally
S postive resul regalive resul
Compound US Status Registered . -
(Primary mode of (Licensed trials on Earliest trial Efficacy in isolated
action) indication) Usecase CTgov' end date? Initial clinical evidence® use? Additional information
EIDD-2801 Under Prophylaxis, < _3 >  June 2020 Promising in-vitro data from
monkey kidney cells (IC50 of

(Antiviral) development Treatment
R ]

0.3 pM)
Blocked strain replication in

C’ MERCK human airway epithelial cells
AT-527 Under Treatment <1 "= Aug 2020 Internal in-vitre and in-vive
(Artiviral) development data shows efficacy against

(Hep C) various single-stranded RNA
viruses, including human
ATEA flaviviruses and coronaviruses
Vicromax Under Treatment < 1 > Aug 2020 In vitro testing shows strong
i i devel activity against SARS-CoV-2 in
(Antiviral) (Hep C, zika, cell cultures; reduction of aver
p o foot and mouth 0% of infectious viruses was
%+ BioSig virus) observed
Ivermectin (Gx) Marketed Treatment <29 > Jun 2020 1 Small size retrospective  Small study at Univ. In-vitro Monash University
(Antiparasitic) {Onchocerciasis  cbservational studies of Utah found the study found it inhibited the
. lymphatic showed comrelation with  critically ill may activity of the virus in a petri
filariasis) low mortalities benefit! dish
ATR-002 (MEK- Under Treatment <0 = . Preclinical result shows
inhibitor) development reduced propagation of the
Q\tn\fa (respiratory virus and cytokine releases; Ph
RNA viruses) Il to begin in July 2020°
1. Based on CT gov registered traks reiated to COVID-12.83 of July 13, 2020 2. From CT.gov nal end dates. Actual read-out may be sooner 3. See “Complation of published results® for ful set of references
4.1 ¥ -}
Source: Milken Institute, BioCentury, FiercePharma, FierceBiotech, CT.gov, CDC, Gilead, Pharma Japan, The Scientist, Tech Times, GenEng News 55
DOCUMENT INTENDED TO PROVIDE INSIGHT BASED ON CURRENTLY AVAILABLE INF FOR ¢ AND NOT SPECIFIC ADVICE.
REF £S TO SPECIFIC ARE SOLELY FOR INFORMATIONAL PURPOSES AND DO NOT CONSTITUTE ANY ENE OR RECK N Mot for Wil L o Mcilineey & Compeiny




CURRENT AS OF July 22, 2020

A: COVID-19 virus-directed small molecule ————
— selected candidates deep dive (5/5)

Directionally Divectionally
S pastive resul regative resull
Compound US Status Registered . -
(Primary mode of (Licensed trials on Earliest trial Efficacy in isolated
action) indication) Usecase CTgov' end date? Initial clinical evidence® use? Additional information
Coronavir Under Treatment < _- > - I In & Russian study, the The new antiviral drug is
(Antiviral) | o 1 development drug was associated with approved in Rlussua for COVID-
b o clinical improvement for 19 treatment in July 2020*

of mild/moderate patients
Daclatasvir, Marketed Treatment - - 2 In a series of Iranian Several large-size, randomized
Sofosbuvir (Hepatitis C) studies, patients treated trials are underway to confirm
(Antiviral) with the drug showed the finding®

faster recovery and

reduced mortality
Pyramax Under Treatment <1 =  Feb 2021 - .
a;tesunate (Malaria)
(antimalarial)

o FJ!‘?‘A_\M.:W
1. Based on CT.gov registered Irials retated 1o COVID-19 as of July 13, 2000 2 From CT.gov Inal end dates. Actual read-out may be sooner 3. See "Complation of published results” for full sef of references.
4. CGTN 5. Hepmag
Source: Milken Institute, BioCentury, FiercePharma, FierceBiotech, CT.gov, COC, Gilead, Pharma Japan, The Scientist, Tech Times, GenEng News 56
DOCUMENT INTENDED TO PROVIDE INSIGHT BASED ON CURRENTLY AVAILABLE INF FOR ¢ AND NOT SPECIFIC ADVICE.
£S TO SPECIFIC ARE SOLELY FOR INFORMATIONAL PURPOSES AND DO NOT CONSTITUTE ANY ENE OR RECK N Mot for Wil L o Mcilineey & Compeiny




B: COVID-19 virus-neutralizing monoclonal
antibodies deep dive - select efforts with greater press (1/3)

Compound/company
Monoclonal NIR e ’Biogen@
antibodies

REGENERON

D0
@ CELLTRIOMN

sorrente mabpharm

Description

Isolated monoclonal antibodies from SARS survivors to
develop VIR-7831 and VIR-7832

Cocktail of two different menoclonal antibodies (REGN-COV2)
from COVID-19 survivors and genetically engineered mice.
Preclinical data shows that no resistant mutants observed after
using the antibody cocktail (v. single mAB).”

Received $85M from BARDA, and $450M from Operation Warp
Speed (through BARDA and DoD) for manufacturing scale up
to produce 7OK-300K treatment doses and 420K-1.3M
preventive doses ®

Testing LY-CoVf555; Announced start of Ph 1 and large-scale
manufacturing (6/1/2020) and plan to do a prevention trial later
in 202033

mAb candidate CT-P59; pre-clinical study showed x100
reduction in viral load and lung lesions improvement?

Proprietary fusion protein that binds to SARS-CoV-2

CURRENT AS OF July 22, 2020
NONEXHAUSTIVE
EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

Target /actual trial start date’

Targeting Phase Il “in 3-5 months” as of
early April?

Began phase |1l treatment trials
(hospitalized & non-hospitalized) and phase
Il preventive trials in July; aims to begin
large-scale distribution as early as late
summer of 2020°

June 2020 - aims to read out within a
month?; expects EUA as early as Sep
2020°

July 20204

June - September 2020

2 of 6 mAb candidates — targeting a specific sites on the virus’ Aug 2020°
AstraZeneca = spike protein receptor binding domain - licensed from Vanderbilt
for both prophylaxis & treatment. Working with BARDA and
DARPA, which includes manufacturing support for Ph IB
AMGEN Adaptive Leveraging of Adaptive's viral-neutralizing antibody platform
1. Publicly stated '-'nds or actual start date of human ials 2. BicCenlury. Targetng 3 trias for different patiert - is, pre-respiratory distress and in resp Y Cistress 3. B Ll 4. Collkion
5. Beuters 6. Endpoint Fierce pharma 7. Biocentury press release 8. Biocentury
Source: Mikan Institute. BioCantury, CT. 57
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B: COVID-19 virus-neutralizing monoclonal
antibodies deep dive - select efforts with greater press (2/3)

Compound/company

Monoclonal

IBI‘“[':U sciences
antibodies

A oigm [§ecce

sorente /A

sinsi

sorrente

uc{ﬂ’y e rw

TepAlliance

abbvie

e,

Description

Pool of 206 antibodies from 8 patients in China

Afreca to identify, IGM to manufacture antibodies, BeiGene to
|lead clinical development

COVI-SHIELD - 3-epitope antibody cocktail

COVI-GUARD - §TI-1489 (which is also in COVI-SHEILD)

Antibody cocktail of JS016 (incl. CB6E) for both prophylaxis and
treatment; the company announced they have secured capacity
to serve 100,000 people by the end of 20204 licensed Lonza's
gene expression system GS Xceed®

Abbvie partners to develop therapeutic using 47D11 discovered
by with Harbour BioMed, Utrecht University and Erasmus
Medical Center

Lilly's third monoclonal antibody candidate

CURRENT AS OF July 22, 2020
NONEXHAUSTIVE
EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

Target / actual trial start date’
September - October 2020

Early 2021

September - October 2020

August 2020

Began its China study in June; plan to
begin its US study in 2Q of 2020?

“Could enter human clinical frials in the
coming weeks” as of early June?

INSTITUTE OF MICROBIOLOGY A fully human monoclonal antibody developed by a research June 2020¢
team at the Institute of Microbiology of the Chinese Academy of
Sciences (IMCAS). The research was supported by China's
State Council and 4 other government agencies
1. Publicly stated targets or actual start date of human trials 2. Beuters 3. The Print 4. IMCAS 5. Reuters
Source: Mikan Institute. BioCantury, CT. 58
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B: COVID-19 virus-neutralizing monoclonal
antibodies deep dive - select efforts with greater press (3/3)

Compound/company

Monoclonal  B10/BRILL
antibodies )

Description

Muitiple monoclonal antibody candidates identified
from convalescent patients

CURRENT AS OF July 22, 2020
NONEXHAUSTIVE
EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

Target / actual trial start date’
Q3 2020

A4 : )
Fully human mAB candidate — preclinical study 2H 2020
Yu MAB showed full neutralization capacity
8 Prioritized multiple monoclonal antibodies against Aug - Sep 2020
Yer N A spike proteins
Boehringer 28 prioritized antibodies showed potentin neutralizing By year end 20202
l"h Ingelheim the virus as well as low levels of mutation
19 neutralizing mAb candidates from 5 COVID-19 N/A
W CoLumBiA | i patients hospitalized with severe disease?
Several promising mAb candidates identified from N/A
convalescent plasma are capable of neutralizing the
virus at low concentrations®
1. Publicly stated targets or actual stan date of buman ials 2 EEECIIIE 3 Natue 4 Malure
sS’I"OCLII-‘EM'I’ INTE?&B TO PROM'IDE INSIGHT BASED ON CURRENTLY AVAILABLE IN IN FOR € TION AND MOT SPECIFIC ME g = = .
S TO SPECIFIC ARE SOLELY FOR INFORMATIONAL PURPOSES AND DO NOT CONSTITUTE ANY E ! mion Mot for Wil o Mcilineey & Compeiny




CURRENT AS OF July 22, 2020
NONEXHAUSTIVE

B: COVID-19 virus-neutralizing polyclonal antibodies o onuusmmo e o
deep dive - select efforts with greater press (1/2)

Compoundicompany Description Target / actual trial start date’
Polyclonal Prseay Stesves [EDEY A coalition of 10 companies, led by Takeda and CSL, to July 2020 —aims to complete
antibodies /| 1>1>L gEm|FB <4-ccpharma  9EVEIOP @ hyperimmune globulin (H-1G) based COVID-19 the trial by Fall 2020, and
plasma ABiotest  octaphorna % Sanquin treatment obtain approval before YE
oty - 2020°
€@ xanviapa KEDRION H-IG from survivor plasma collaboration
Shhavin H-1G from survivor plasma
e H-IG from GE cows
EfGigchen Recombinant H-IG from survivor plasma 2021
Biotech BioBridge H-IG from survivor plasma
H-1G from survivor plasma?
eme a‘gént COVID-Human Immune Globulin (COVID-HIG) and COVID-Equine  Early summer of 2020 (read
o Immune Globulin (COVID-EIG). Received $14.5M from HHS for out in 45 days)*
COVID-HIG and partnered with NIAID to test the treatment in severe
and high-risk patients.* Received another $34.6M from the DoD to
conduct clinical trials.®
1. Publicly stated targets or actual stan date of human tnais 3 Business Insider
2 Partnership with US Govemment, inchuding FOA and BARDA 4 Biocentury 5 Biogentury
Source: Miken Institute, BioCentury, CT.gov 0
DOCUMENT INTENDED TO PROVIDE INSIGHT BASED ON CURRENTLY AVAILABLE INF FORC TION AND NOT SPECIFIC ADVICE. =
£S TO SPECIFIC ARE SOLELY FOR INFORMATIONAL PURPOSES AND DO NOT CONSTITUTE ANY EN OR RECK N Mot for Wil o Mcilineey & Compeiny




CURRENT AS OF July 22, 2020
NONEXHAUSTIVE

B: COVID-19 virus-neutralizing polyclonal antibodies o ronuusmmon o o
deep dive - select efforts with greater press (2/2)

Compoundicompany Description Target / actual trial start date’
Polyclonal 9‘_ XAV-19 — an animal origin, polyclonal antibody treatment July 2020
antibodies / "7
plasma oclapharma Octagam (IVIG), a marketed drug for immunodeficiency syndromes,  June 2020
entered Ph IIl for COVID-19 treatment®
<> GCPharma COVID-19 survival plasma based therapy July 2020°%

1. Fublicly stated largets

2 Delspharma

3. Kores Herald

Source; Milken Insiilute, BioCentury, CT.gov 61
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CURRENT AS uFJuly z: 2020

C: COVID-19 immune modulators — selected candidates e roriusmamon Fismses ontv

deep dive (1/8)

I Directionally negative resuit

% I Dwectionally pesitive result

Compound US Status Registered
(Primary mode of (Licensed trials on Earliest trial Initial clinical Efficacy in
action) indicati Use case! CT.gov? end date® evidence* isolated use? Additional information
Actemra Marketed Treatmant - < 3w > May 2020 Improved outcomes in France &  Improvernentin  Prior approval for CRS; EU struck a
Teclizumab (RAY CRS - &= China; mixed evidence in the patients in ttaly®  deal to secure Actemra supplies for its
{IL-6 inhibitor) Italy and retrospective studies. mamber countries®

Py 2 Preclinical evidence and preliminary
Jakafi '\ wovamnis Marketed Treatmant 8 May 2020
ruxoldinip (Myelofibrosis} CRS Ch‘" "> reports from mdepemenl studies
[JAK inhibitor ) suppoet decision to pursue Phase (Il
Kavzara ! 4 e < 10> Jun 2020 [ Correlated with worse Efficacy supported by preliminary data
Sanlumab (FA) CRS, ARDS = autcomes for severe patients; from single-arm study in China using
(IL-6 inhibitor) No meaningful benefit for another IL-6 receptor antibody

critical patients
Rebif 33 MERCK Marketed Treatment - e o Apr 2020 EU struck a deal to secure Rebid
(Interferon beta-1a) {Multiple CRS supplies for its member countries®
sclarosis)
— Immpraved sunvval in high dose
rketed T it - Jul 2020

:.I::‘I;::a @sobi [h";"\} Cl:glme‘li o anakinra group in study in Raly
{IL-1 inhibitar)
Betaseron ley  Marketed Treatment - [ Apr 2020
Interfaron bata-1b (Mutipla CRS —
(interferon) sclerosis)
Sylvant @@ e Marketed (muli-  Treatmeant- <3 > May2020
Siftuximabs centric Castle- CRS
{IL-E inhibitor ) man disease)
Olumiant 5555 Marketed Trealment — < 11> Apr2020 Lilly taunched ph Ill to test baricitinib
baricitinib (Rheumatosd COVID-19, alone (NIH has tested it w/ remdeshir)
[JAK inhibitar } Arthritis) CRS readout expacted in Sep 20207

1. CRS - Cytokine Release Syndrome; ARDS - Acute Respiratory Dmsssmnmu
4. See "Compdation of published results” for full set of references

2. Based on CT gov registered trials related to COVID-13 as of July 13, 2020
6. KO 7. Endocinl

3 Actual read-out may be sooner than CT. gov trial and date

Source: Milken Institute, BioCentury, FiercePharma, FierceBiotech, CT.gov
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CURRENT AS OF July 22, 2020

C: COVID-19 immune modulators — selected candidates o oniusmmon Firoses s
deep dive (2/8)

Compound US Status Registered 1 Drectionally pesiive resut (B Directionally negative resutt
(Primary mode {Licensed trials on Earliest trial Efficacy in
of action) indicati Use case' CT.gov? end date? Initial clinical evid %  jsolated use? Additional informati
Soliris AiExion Marketed Treatment - = a “) Aug 2020 . 10-patient proof-of-  “Preclinical scientific rationale”
eculzumab [PNH/atypical- CoviD-18 e concept fral showed  suppertng the drug's use in patients
{C5 inhibitor) HUS) improvement with severe pneumaonia or ARDS
Xpovio & K3 rm Marketed Treatment — 2 Aug 2020 - - XPO1 Inhibiters demanstratad
salinexor b 'wpha {Cancers) COvVID-18 C‘_—') precinical activity against
{¥PO1 inhibitar) respiratory viruses (incl, SARS-
CoV) and associated inflammation
Calquence <, Marketed Treatment — T2 Sep 2020 Case series of 19 hospitalized  Clinical benefit for
acalabrutinp ASEZEECES g cel CRS L - patients and severs hypoxia  small group of
{BTK inhititor) lymphama) andlor inflammation showed hospitalzed patients
clinical cutcomes with advanced lung
improvement” disease®
Xeljanz p Marketed Treatment — s > duzm
tofacitinib @ {Rheumataid COVID-18 Ee
{JAK inhibitor] arthritis)
Farxiga A, Under Treatment — ST Dec 2020
dapaglifiozin  "STRZEECE S e velopment COVID-18 2 2
{SGL2 inhibitor)
Ultomiris AiExion Marketed Treatmant - (<l 2 " Feb2o21 - Soliris showed Animal studies show complement
ravufizumab (PNH/atypical- ARDS = benefits for ARDS inhibition reduces lung inflammaticn
(C5 inhibiter) HUS) :Lradmgmqgem and viral pneumonia pathology
iris is long-
acting form of Solirs)
Naris . sovartis  Under Treatment — "4 T Sepa020
canakinumab Development CRS C—’
[IL-1@ inhibitar)
1. CRS- Cytokine Release Syndrome; ARDS - Acute Respiatory Distress Syndrome 2, BaadmﬁTwmﬂMlmbwmdwmbladew 13, 2020 ammmd-oumayummll\m(ﬁ.wmalwwe
4 FecePlams 5. EiercePh 6. BioCenury 7. Astralenecs 8 See "Compilation of published resulls” for full set of references
Saurce: Milken Institute. BioCentury, FierceFharma, FierceBiotech, CT.gov 53
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CURRENT AS OF July 22, 2020

C: COVID-19 immune modulators — selected candidates o oniusmmon Firoses s
deep dive (3/8)

I Dwecticnally pesitive result [l Directionally negative resit

Compound US Status Registered L S e .
(Primary mode of (Licensed trials on Earliest trial Initial clinical Efficacy in
action) indicati Use case! CT.gov? end date® evidence® isolated use? Additional information
PULD42 ~ . ...... Under Treatmeant - gl - Oct 2020
(TelHike Development CRS
receptor kgands)
Thalidomide Marketed Treatment — <2 > May2020
{TNF-alpha {Hansen's COVIC-13
Inhibitor) disease, MM)
Opdive Marketed Treatment - T4 T hug 2020
nivolumab — (cancars) Covik-18
{PO-1 blocker)
TJ003234 Undar Treatrnent - € 1 5 Sep 2020 Wl Trend of improved clinical - Shews promise as treatment for
Mz wurs  Development CRS —_— outcome & reduced cytokine cytoking storm
(GM-CSF inhibitgr) related diseases the phin2
Gilenya (. wovakiis  Marketed Treatment - e [ Jul 2020
Fingelimeod (1P {Multipie CRS
receplor modulator) scherosis)
Leukine PTi Marketed Treatment — Dec 2020 = ’ In vivo studies showed efficacy in
Sargramastm {Leukemia, COVID-19 patients with viral pneumonia
(GM-CEF) infection)
PRO14D i Under Treatment = <z > Apr2ozt - 7 patients in New
Lercnlimab | S development COVID-12 York; 4 improved*
{CCRS antagonist}
Gamifant . Marketed Treatment — 1 " Sep0 :
Emapalumab S0 {Primary HLH) COVID-18
{Interfaron gamma)
1. CRS - Cylokine Release Syndrome; ARDS - Acule Respiratory Distess Syndiome 2 Based on CT gov registered tnals related to COMID-19 as of July 13, 2020 3. Actual read-oul may be sooner than CT.gov irial end date
4. New York Post 5. See "Compilation of published results” for full set of references
Source: Miken Institute, BioCentury, FiercePharma, FierceBictech, CT.gov 64
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C: COVID-19 immune modulators — selected candidates

deep dive (4/8)

I Dwecticnally pesitive result

CURRENT AS OF July 22, 2020
NONEXHAUSTIVE
EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

Bl Directionally negative resuit

Compound US Status Registered g ] P .
(Primary mode of (Licensed trials on Earliest trial Initial clinical  Efficacy in
action) indicati Use case! CT.gov? end date® evidence isolated use?  Additional information
MORAD-02Z [\ unr  Under Treatment — L Oct 2020 - Favorable safety and lolerability profile to date in
Gimsilumab development COVID-19 trigls for other indications
(GM-CEF inhibitar]
OT-101 (TGF-bata 2 Under Treatmant - [T s
inhibitar)  pyaTECey Development COVID-18
Peglntron, Sylatron Marketed Treatment - oo P
{Peginterferon alfa-2b) {Hepatitis C, CRS
5 MERCK cancers)

Nova - [ e

(Mew interferon) (*approved in CRS
G aonea  China, Hep B)

EDP1815 iy Under Treatment - e 5 May 2021 Clinical trial in psoriass shows efficacy in reducing
{Maonocional vue  Development CRS production of infl
micrabial)
SNGOO0 (Inhaled Under Treatment - [ o= ifise August 2020 Reduced risk of deweloping Previous trials for respiratory viral infections in
Interfaron bata-1a) Development CRS sevare symptoms by 78%, asthma

Sj'l"la- inciuding reduction in

"Een breathlessness

Esbrist Marketed Treatmant o] e Jun 2020
Pirfenidone {Antiviral) {Idiopathic
o pulmanary fibrosis)

1. CRS - Cylokine Release Syndrome, ARDS - Acute Respiratory Disiress Syndrome

2 Based on CT.gov registered lrials related o COVID-19 as of July 13, 2020

3. Actual read-oul may be sooner than CT.gov trial end dale

Source: Miken Institute, BioCentury, FiersePharma, FrerceBictech, CT.gov
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CURRENT AS OF July 22, 2020

C: COVID-19 immune modulators — selected candidates o oniusmmon Firvoses s
deep dive (5/8)

- B Dwecticnally pesitive resut [l nmam'uymme result

Compound US Status Registered . i
(Primary mode of (Licensed trials on Earliest trial Efficacy in
action) indicati Use case! CT.gov? end date® Initial clinical evidence* isolated use? Additional informati
ATYR1923 Under Treatmant - =T Oct 2020
{Meuropilin-2 Development COVID-19
rodulatar) o i
IntronA Marketed Treatment — <3 > Jul2020 [ China study showed ciinical
Interferon alpha-2b (Cancer, Hep B&  COVID-19 improvement including
{Interferan) Hep C) accelerated vital clearance
Interferon lambda-1a  Under Treatment — Nov 2020 -
(Interferon} Development COVID-19
Clazakizumab Under Treatment - < a4 > Jul2020 -
[ILE inhibter) ALDER Development COMID-19
Bkl Mvors Saush
Yeliva Under Treatment - <3 > Dec2020 -
opaganid (SK2 o 7w  Development CRS
inhibitar) BT
DSTAT . Under Treatment - g - = =
doci sodium CRS
(HMGE1 inhibitor}
Otilimab (GM- Under Treatment - <1 >  Dec2020
CSF inhibitor) Development COVID18
Imatinib (TK inhibitor) Under Treatment - e i Aug 2020 -

) wovartis  Development COoVID-19
T-COVID  heltmmune  Under Treatmant - ] T 40 2020 - : Aimmune received a $4.7 million from
{ y COVID-18 the LS. military to fund Phass 172
1. CRE - Cytowine Redease Syndrome: ARDES - Acute Respiratory Distress Syndrome: 2. Based on CT gov registered trials related to COVID-13 as of July 13, 2020 3. Actual read-out may ba sooner than CT gov irial end date
4. See "Compilation of published resulls” for full sel of references.
Source: Milken Institute, BioCentury, FiercePharma, FrerceBiotech, CT gov 6
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CURRENT AS OF July 22, 2020

C: COVID-19 immune modulators — selected candidates o oniusmmon Firoses s
deep dive (6/8)

- H I Dwecticnally pesitive result [l Directionally negative resit
Compound US Status Registered tE?":'”L I g
(Primary mode of (Licensed trials on rial en Inl_tlal clinical _Eﬁicacy in = ! _
action) indicati Use case! CT.gov? date® evidence* isolated use? Additional information
OP-101 dendrimar M- Under Trealment-CRS <__1 > Nov 2020 - - -
acafyl-cysteing Development
{targeting reactive (Adrenoleuco-

7~ Ophers. dY Pyl
Auxora Under Treatmant [ W Sep 2020 I An open-labelled study D safely and p
CMEE20-IE Development showed reduced efficacy in palients with hypoxemia
[CRAC inhibitor) ventilator use and time dary lo ic i ¥
“hCalcimmudicn to recovery P in acute p titis
MSTT1041A Under Treatment - |y, Oct 2020 . BARDA awarded 522 6M for ph2 of
{IL-33 inhibitar) Development ARDS MSTT1041A and UTTR1147A%
Genantach
UTTRI14TA Under Treatment - = o Oct 2020 i BARDA awarded $22.6M for ph2 of
[Cytokine modulator) Development ARDS MSTT1041A and UTTR1147A%
Genentech
Bemeentinib Under Treatment - G Summer 2020 A Ph Il trials begun as part of the British
{AXL kinase inhibitors) Development COVID-19 govemment's ACCORD platform
a3 BerGenBio
e
Artlegia y Under Treatment — Nov 2020 - Russian's sovereign wealth fund and r-
O!ol&gumgb ‘ Development CRS Pharm established a $57M JV (o scale
{IL-6 inhibitor)  *= up Artlegia production for FOVID®
TILS-501 Ny 2 Under Treatment — < 0 = - - The company is working on a proprietary
{IL-6 inhibitor) Development CRS Inhalation technology
1. CRS - Cytokine Release Syndrome; ARDS - Acuewmwnmassmmu 2. Based on CT.gov registered trials related to COVID-19 85 of July 13,2020 3. Actual read-aut may be sooner than GT gov irial end date
4. See “Compilation of published results” for full set of references 5 HHS 6 BOIE
Source: Milken Institute, BioCentury, FiercePharma, FierceBiotech, CT.gov 67
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CURRENT AS OF July 22, 2020

C: COVID-19 immune modulators — selected AN AL I PPy
candidates deep dive (7/8)

Compound US Status Registered Ea‘iﬂisst I Dwecticnally pesitive result [l Directionally negative resit
(Primary mode of {Licensed trials on trial end Initial clinical Efficacy in
action) indicati Use case! CT.gov? date? evidence?* isolated use? Additional information
CT-P13 Marketed Treatment-CRS < _0 > - - Will ba tested as part of the
infliximab biosimilar (Various CATALYST platform trials in the UKS
(TNF blocker) 2 Inflammatary
SOELTNGH  disorders )
ZN101 ‘.\m Under Trealment-CRS <0 = = E -
namilumab oo Development
(GM-CSF inhibitor)
TRV02T Under Treatmant - [ o =) Jdan 2021 - - -
(AT1 receptor) Development COVID-19
-1 Under Teaalmuii= o -] Dec 2020 1 Low monality trend was 1 of the 2 patients wha 4
[C5a ARDS observed ina Phase [| received anti-C5a mAb
trial produced by IFX-1 cell
inhibitor) inflaRx Ine improved ARDS
Mavrilimumab Under Treatment - <8 = 200 [ Better clinical result and - -
[GM-CSF receptor Development ARDS maortality rate from a
inhibitor) KINIKSA single-center pilot study
PTC288 Under Treatment-CRS ~<__1__>  Jan2021 3 g 2
[DHODH inhibitor)  PTC) Development
EBOS Under Trealment=-CRS < 1 = Qet 2020 : e N
(TLRa innibitor) 3 Development
M5049 Under Trealment-CRS <1 = Nov 2020 = = =
(TLR7E MK pevelooment
antagonist)
1. CRS - Cytokine Release Syndrome; ARDS - Acute Respiratory Distress smmu 2. Based on CT gov registered trials related to COVID-19.8s of July 13,2020 3. Actual read-out may be sooner than GT gov irial end date
4. See “Compilation of published results” for full set of references 5 Press
n Institute. BioGentury. FiercePharma, FierceBiotech, C 68
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CURRENT AS OF July 22, 2020

C: COVID-19 immune modulators — selected EXANPLES FOR ILLUSTRATION PURPOSES LY
candidates deep dive (8/8)

Compound US Status Registered Earliest I Dwecticnally pesitive result [l Directionally negative resit
(Primary mode of {Licensed trials on trial end Initial clinical Efficacy in
action) indicati Use case! CT.gov? date? evidence?* isolated use? Additional information
ALZUMAD Under Treatmant - -l o= Jul 2020 0 In a small size trial in = Approvad in India for amergency use
itolizumab; EC001 Development CRS, ARDS India, treatmeant with the based on a small sze randomized trial
{anti-CDE 1951 mAb) (plaque psariasis) drug was associated with result - the first novel beologic therapy
Biocon Soil mortality reduction and approved for treating COVID-15
clinkcal imgrovemant complication®
Orencia == Marketed Treatment [ e - Jan 2021 - - In Ph 2 study, not yet recruiting
abatacepl  pusdhmses  (fheumatoid
(T cell costimulation arthritis)
modulator)
SAR443122 Under Treatment o, B Jan 2021 - o In Ph 1 trial
(RIPK1 inhibitar) development
{early stage
:h{‘ inflammatory
s ingications)
Cinvanti Marketed Treatment = e Oct 2020 - - Recruiting for Ph 2 trial
aprepitant (delay
P! 1
recepter antagenist) side effects)
(= x‘a
1. CRS - Cylokine Release Syndrome; ARDS - Acuemspmuynmass,rmmu 2. Based on CT gov registered trals related to COMID-19 a3 of July 13, 2020 3. Actual read-out may be soaner than GT gov Irial end date
4. See “Compilation of published results” for full set of references 5. Biocon
n Institute. BicCantury, FiercePharma, FiorceBictech, C 69
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D: COVID-19 Cell, Gene, RNA therapy — selected L o M CRBASTVE
candidates deep dive (1/2)

I Dwecticnally pesitive result [l Directionally negative resit

US Status Registered
Compound (Licensed trials on Earliest trial Initial clinical Efficacy in
(Primary made of action) Usecase! CT.gov? end date? evidence! isolated use?  Additional information
Cell Virus-specific T-cell Under Treatment — ( o "') - 3 patients in Off-the-shelf, being studied for
1 pies (A i ol D COVID-19 B Israel® anti-inflammatory properies
7 T-cell theraples) vir
CYNK-001 (NK celis Under Prophylaxis, (; 1 _'_) Nov 2021 - - Investigated to treat liquid and
il derived) Dievek T - = solid tumors; shows polential
CD cotuinrity COVID-189 against virally infected cells
NK cells (various Under Prophylaxis, 4l ;:) Jun 2020 - -
originators) Development Treatment — o
COVID-18
LEAPS peptides Under Treatment - (:_ o'"‘) = = Technology can be used to
(T-cell modulator) Development COVID-19 oS construct immunotherapeutic
__ peptides with antiviral and
oy anti-inflammatory properties
RNA RNAI simasmics  Under Prophylaxis, C 0 - E
therapy (RMAI (testing Development Treatment — =
150 RNAis)) COVID-19
VIR-2703 MR under Treatment — < 0 D - -
lurder Development  COVID-19 T
DelaRex-g (RNA Under Treatment — B g Mar 2021 - - Nanoparticdles can mimic
virus-based gene Development ARDS SARS-CoV-2 and may serve
vector) as a decoy to prevent
SARSCoV-2 cell entry
1 CRS Cy‘dune Releasa Syndrome; ARDS - Acute Respimtory Distress Syndrome 2 Based on CT.gov registensad triaks redated to COVID-18 as of July 13, 2000 3. Actual read-out may be sconer than CT gov riad end date
4 f publaned resulls” for full set of nedy 5 Irish News
Souoe Milken Irstitute, BioCentury, FiercePhama, FierceBiotech, CT gov, Irish News, |EEE Spectrum 0
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D: COVID-19 Cell, Gene, RNA therapy — selected
candidates deep dive (2/2)

CURRENT AS OF July 22, 2020
NONEXHAUSTIVE

EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

US Status Registered 1 Dwectionally pesitive result [l Directionally negative result

Compound (Licensed trials on Earliest trial Initial cllnlcal Efficacy in

(Primary mode of action)  indicati Usecase! CT.gov? end date? id isolated use?  Additional informati
Stem Mesenchymal Stem Under Treatment — < a0 June 2020 o Improved 7 patients in Efficacy shown in human
cells Celis Development COoVID-19, outcomes in China (all COPD study (same biomarker

ARDS severe patiens  discharged)® as COVID-19)

HB-adMSCs ..  Under Treatment — (o A > Oct2020 - -

(MSC) Development ARDS

Ryoncil Under Treatment — C '““) April 2021 1 Positive ;

L D ARDS outcome in
(MSC) isolated use
AmnioBoost o Under Treatment = f: [4] ‘D - - Efficacy in reducing
F—. Development ARDS - inflammatory conditions
caused by several diseases

MultiStem PN Under Treatment - <1 O Aug2022 - Lower mortalty for  Starting Ph 3 trels for ARDS

HLCMO51 — Development ARDS s ARDS patients

(MAPCs) (not COVID-19)¢

CAP-1002 (Allogeneic Under Treatment - C__‘_ 1 _) NiA - -

i derived D ARDS =

stem celis) Feapsicar

BM-Allo.MSC Under Treatment < 1 > Junz020 - - Proprietary *GMP-in-a-Box"

(mesenchymal o Nt Development = = for scalable manufacturing

stem cells)

Autologous Adipose Under Prophylaxis; <1 > Aug20nt 5 . x

Tissue-Derived W Development  Treatment R

Mesenchymal Slem CELLTEX

Cells (AdMSCs)
1 CRS Cy‘dune Releasa Syndrome; ARDS - Acute Respimtory Distress Syndrome 2 Based on CT.gov registened triaks redated to COVID-18 as of July 13, 2020 3. Actual read-out may be sconer than CT gov riad end date
4 f publaned resulls” for full set of nedy 5. |EEE Spactrum 6 Athersys
Souoe Milken Irstitute, BioCentury, FiercePhama, FierceBiotech, CT gov, Irish News, |EEE Spectrum 71
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NONEXHAUSTIVE
EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

E: COVID-19 other therapeutics — selected candidates deep dive (1/3)

I Dwecticnally pesitive resut [l nmam'uymme result

US Status Registered

Compound (Licensed trials on Earliest trial  Initial clinical Efficacy in isolated
(Primary mode of action) ication) Use case CT.gov' end date id A use? Additional information
Cozaar (and Gx) “#ex  Marketed Treatment e 0 o Oct 2020
losarnan inyp i (|

yip A d Traatment 4> May2020 In Chinese study of n=200, seeming
{Starcid) (inflammation) recuced risk of death for ARDS patients
Avastin oche>  Marketed (cancers)  Treatment <3 > May2020
vevaczumab
{Angicgenesis inhibitor)
Activase Marketed (Stroke)  Treatment <_ 2 O Aug2020 Preparing to launch compassionate use
AReplase {Tissus study in 12 paople®
plasminogen activator)
APND1 Under Treatrment <__ 2 > Feb2020 In vives data showed that ACE2 is essential
{rhACEZ) development recaptor for COVID-15°
Nitric oxide Marketed (FPHN, Treatment 18> Sep2020
[Vasodilatar) ARDS)
Telmisartan Marketed (High Treatment < 5 Aug 2020
(Angictensin receptor blood pressure)
blocker)
Famatidine Marketed (Feptic Treatment <1 > Aprzozt W improved dlinical outcomes in
[Histamine H2 receptor ulcer disease) e retrospective studies
antagonist)
1.Based on CT.gov regsiered Irals related to COVID-19 as of July 13, 2020 2 See “Compilation of published resullis” for full set of references 3 IEET. 4. Pipsline Review

Source: Miken Institute, BicCantury. FiercePharma, FierceBictach, CT.gov
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CURRENT AS OF July 22, 2020
NONEXHAUSTIVE
EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

E: COVID-19 other therapeutics — selected candidates deep dive (2/3)

I Dwecticnally pesitive result [l Directionally negative resit

US Status Registered
Compound (Licensed Use trials on Earliest trial  Initial cllnlcal Efficacy in
(Primary mode of action) ication) case’ CT.gov? end date id isolated use? Additional information
Sirolimus Marketed (Peptic Treatment <4 >  Sep2020
{Immunesuppressant) uleer dissase)
Colorys  «Fased Marketed (gout) Treatment <13 > May2020 1 A small trial showed effect on
colchicine (Anti-mitotic) preventing progressicon of the
duease
(asthma,  Treatment <45 May2020
budesonide. formoters! COPD)
[Stercid) Antenenecs
(i Treatment <8 > Jun2020 1 Alarge RECOVERY plasform UK, approved the drug after the favourable
[Stercid) ation, allergy) trial in LK showed the drug's. RECOVERY trial resuftt
potential to reduce mortality
rate of high-risk population
DAS181 srl Under Treatment <4 > Apr2020 Preliminary data from a Chinese trial is
" o pesitive
Progesterone Marketed (various)  Treatment <1 > Aprzozt
{Harmone)
Aspirin {warious} F 7 =Sl ] > Jun 2020 Aspirin has 3 effects: inhibiting virus
{Anti-inflammatory) Treatment replication, anticoagulant and anti-
inflammatory
LYT-100 Under Treatment- (0 D Mid2021
{Mutti-modal) Development ARDS
Y Y Pl H  (Lung scarring)
1. CRS - Cytokine Release Syndrome; ARDS mwnmxame 2. Based on CT gov registered trials related to COMD-19 as of July 13, 2020 3. See “Compilation of published resulis”
for full set of references
Source: Miken Institute, CT.gov 73
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CURRENT AS OF July 22, 2030
NONEXHAUSTIVE
EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

E: COVID-19 other therapeutics — selected candidates deep dive (3/3)

I Dwecticnally pesitive result [l Directionally negative resit

US Status Registered

Compound (Licensed Use trials on Earliest trial  Initial clinical Efficacy in
(Primary mode of action)  indication) case’ CT.gov? end date evidence® isolated use? Additional information
Zocor Marketed Treatment - S Aug 2021 -
Simvastatin ARDS C“ == D
(HMG-CoA
reductase nhibitor)
COVIDTRAP Under Treatment — C_ TD - Efficacy in neutralizing the vins and
STI-8991 Development COVID-19 o preventing infection in pre-cinical study
{ACE2-Fc decoy
protein) sreole
garadacimab Under Treatment - ) o - Efficacy in neutralizing the virus and
{Factor Xlla inhibitor) Development ARDS o preventing infaction in pre-cinical study

CSL Behring

1. CRS - Cytokine Release Syndrome; ARDS - Acute Respiratory Distress Syndrome
of references.

full sal

2. Based on CT gov registered trials related to COVID-13 as of July 13, 2020

3. See “Compilation of published resulis™ for

itute. BioCantury. FiercePharma,

FiarcaBictech, T
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CURRENT AS OF July 22, 2020
NONEXHAUSTIVE
EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

The new, large scale observational study of HCQ and CQ

W Diectionally positve result [l Directionally negative result

DOCUMENT INTENDED TO PROVIDE INSIGHT BAS!
REFI ES TO SPECIFIC ARE

Size
Location  (severity) Arms: Dosing schedule Results1
A first large scale, observational
study published on the Lancet on Global 96032 Drug: HCQ (mean dose 596 mg, ™ The mortality rate was higher in all four groups treated
May 22, 2020 indicates that higher (severe) 4.2 days) ) with HCQ or CQ.
mortality rate and hear arrhythmias Dnig: HEQL + macrolide) (ryaan = The mortality rate in the control group was 9.3%,
were associated with the use of dose 587 mg, 4.3 days) i
! = 3 Drug: CQ (mean dose 765mg, 6.6 compared to 18.0% for HCQ, 22.8% for HCQ with
Chidroquine; ar dreetjehioroquing, Ana B macrolide, 16.4% for CQ, and 22.2% for CQ with
either with or without with macrolide ays) ) macrolide.!
antibiotics, among hespital COVID- Drug: CQ + macrolide (mean dose .
19 patients.’ T90mg, 6.8 days) = After accounting for underying faciges such as age, race,
Control: Standard of care BMI, and underlying hwm«ns. researchers still
Authors suggest the drugs not to be found that theyp WELY and CQ were interpedently
used outside of clinical trials unti aw-nn the increased mortality rate.?
further confirmation of clinical N“‘\- - i k
benefits 2 ,‘BOU‘ OPCardiac arrhythmias were also higher in the groups
i : treated with HCQ or CQ.
OCver 140 scientists raised concerms : ;
about the methodology and data EOR = 0.3% in the control group developed ventricular
integrity of the study — the authors BE\‘RF‘:TF'D arrhythmias, compared to 4.3% in the group treated with
has commissioned an independent CQ, 6.5% in the group treated with CQ and macrolide,
audit of the data, but has not 6.1% in the group treated with HCQ, and 8% in the group
carrected the resull of the study. treated with HCQ and macrolide.’
The Lamet also issued an “express = After accounting for underying factors, the risk of
of concern” acknowledging such venfricular arrhythmias were Sx for treatment of HCQ and
challenges. macrolide.
; . ap “*Observational, retrospective study™
2 Soencedaly 4 Lorcel
ED ON ¢ ¥ AVAILABLE INF FOR ¢ AND NOT SPECIFIC ADVICE. =
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CURRENT AS OF July 22, 2020
NONEXHAUSTIVE

EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

Compilation of published clinical trial results — Small Molecules (1/6)

W Diectionally positive result [l Directionally negative result

Compound Location Publish Date Size (severity) Arms: Dosing schedule Results Trial ID
Remdesivir Giobal July 2020 1130 (severe}  Drug: Remdesivir W Patients treatad with the drug showed 62% reduction of mortality risk
Control: standard care compared to the group received standard care (7 8% at Day 14 in the drug
-q GILEAD group v. 12.5%). Also, 74.4% of the patients treated with remdesivir
improved their clinical status by Day 14 v. 5%% of the standard care group®
—= *Comparative analysis of the Phase 3 SIMPLE-Severe irlal and a RWD
data of paiiants with severs COVID-18 who received standard care™*
Global June 2020 584 (moderste)  Drug: Remdesivir (5 days, 10 days) = The 5-day remdesivir treatment group were 65% more likely to have NCTO4292730
Control: standard of care clinical improvement at Day 11 v. control group. At day 11, T6% of the 5+ {SIMPLE -
day group and 70% of the 10-day group showed at least 1-point erdinal maderate)
score imprevement v. 86% of the control group®
us May 2020 1063 (severe)  Drug Remdesivir (200mg D1, 100mg D2- ™ Remdesivir arm had 31% faster time to recovery than placebo (11 days  NCT04280705
10) vs. 15 days), mortality rate in remdesivir arm was also lower (7.1%v.
11.8% for the placebo group) but not statistically significant. The benefit
appeared much mare limded in patients requiring mechanical ventilation
Cverall, the probability of improvemant in clinical status was 50% higher
among remdesivir patients than in placebo patients’
us April 2020 367 (severe) Drug: Remdesivir (200mg 01, 100mg D2- ™ Similar clinical status improvement in patients receiving a 5-day NCTO4292889
10) treatment course {10 days) vs. 10-day treatment course {11 days) {SIMPLE - severa}
Cilobal April 2020 53 (severe, Drug: Remdesivir (200mg D1, 100mg D2- " Improved oxygen-support class in 58% of compassionate use patients,
erfical) 10) with 57% of patients on mechanical ventilation getting off the device.
Almest 50% of patients were ulimately discharged®
China April 2020 237 (severa) Drug: Remdesivir W Rate of death was similar for Remdesivir { 13.8%) and the control arm NCTO4257856
Control: placebo (128%)*
1. NEJM 4. Press Re‘sase
2 Giead Press ielease 5. Gilead
3. HEM 6. Gilead
Source: Press and literature as linked in foctnoles. 77
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CURRENT AS OF July 22, 2020
NONEX]

EXHAUSTIVE

EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

Compilation of published clinical trial results — Small Molecules (2/6)

W Diectionally positive result [l Directionally negative result

Compound Location Publish Date Size (severity) Arms: Dosing schedule Results Trial ID
Hydroxy- us, July 2020 491 (mile / Drug: hydrexychlarogquine W No i in change in symptom severity over 14 days. Al -
chloroquine Canada moderate) Control: placebo 14 days, 24% of the drug arm had ongoing symptoms v. 30% placebo arm.
Also, hlghemE occumed in HCG amm ida‘%v 22%in plmeboarm) A
Spain uly 2020 293 (mild / Drug: hydroxychlorogquine = no sgnmcam ditferences in mean vﬂal load reduction at day 3 (-1. 41 inthe -
moderate) Control: no antiviral treatment drug armv. 1.41 Log,, copies/mlL) and at day 7{-3.37 v. -3.44). in risk of
nospmlmmn (T A% v 5 9‘!6] and syrrmom dumon {12 days v 10 dars] !
UK uly 2020 - Drug: hydraxychlaroquine B WHO Sotidarity trial untenm results show that nyu;n:ycnlomqulne produce -
litthe or no reduction in the mortalty of hospitalized COVID-19 patients.*
us July 2020 2541 (severa/  Drug: hydroxychlaroquine " Mortality rates reduced in the patients who received HCQ (135%), HCQ -
critical) Drug: Y ine + ¥ and (20.1%), and 22.4%) to the
Drug: azithromycin control group (26.4%). Hazard ratio reduced by 86% in the HCQ only group
and T1% in the HCQ + azithromyein group compared to the contrel group.®
*Observational, retrospective cohort study™
UK June 2020 4ET4 (severa) Drug: HCO W In the UK Recovery trial, the data showed no evidence of benefit. Afler  NCTC4381038
Control: standard of care about 28 days, 25 7% of the patients who received hydroxychloroguine had
died comparad with 23 5% of patients who received usual care alone, but
smlmlcally nm ﬂgmllcnm"
us June 2020 821 (post- Drug. HCQ {800mg upfront, followed in6to ™ No the drug’s is effect - 11,6% of the
axposure & hours by 600 mg, then §00mg QD D2-5) HCQ arm devaloped Covid-19, Dumnaradto 14.3% in the control group.
prophylaxis) Control: placebo (vitamin folate or zinc) ~40% on HCQ showed side effects (mild reactons mest commenly
nausea, diarthea, or vomiting) compared to 17% on placebo. However,
there was no signif increase in of heart rhythms or
death.' — *‘Conducted over the infernet wi patients seeing doctors; the
COVID-19 counts include those with symploms due lo testing unavailabilty
us May 2020 1438 (severa)  Drug: HCQ B Among patients, with HCQ, or both
Drug: Azithrarmycin was not associated with significantly min‘hoapim mortality” —
Drug: HCQ + Azithromycin O ional study, i data analysis**
1. WashingtonPost 4 WHO
2 JAMA Ajicle 24D
3. ACPiournals 6. Press elease 7. Qoford Acslemic
Source: Press and literature as linked in footnoles 78
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CURRENT AS OF July 22, 2020
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HAUSTIVE

EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

Compilation of published clinical trial results — Small Molecules (3/6)

W Diectionally positive result [l Directionally negative result

Compound Location Publish Date Size (severity) Arms: Dosing schedule Results Trial ID
Hydroiy- us April 2020 368 (severe) Drug: HCQ (450mg BID D1-5) ™ Death rate in HCQ arm was higher than control (28% v 11%) and no
chicroaquiné Drug: HCO (600mg BID D1-10) benafit of HCQ [+AZ) in reducing risk of machanical ventilation®— *Study
Drug: HCQ + Azithromyein imvolved retrospective deta enalysis™
(Cont'd) Control: standard of care
France March 2020 36 [severe) Drug. HCQ (B00mg) Initial results: HCQ only - 57% negative viral load by day 6, HCQ +
Apri 2020 initially, follow-  Drug: HCG as above + Azithromycin azithromycin: 100% negative viral load by day 6; 12 5% in control group®
up wﬂ:?\l Control: placebo = Fellow-up results: HCQ + azithromyein rwwn’e wiral load by day
m J 7 for B3% of patients and 93% by da
nal ¥
follow-up with W additional blhnugﬂﬁﬁcﬂ + azithromycin (only) - negative viral
1061 (severe) load by day 10 for 92% of patients®
us May 2020 1446 (severe)  Drug HCQ (600mg BID D1, 400mg QD for 1 + had ne with
median of 5 days) decreased ruk of intubation or death' — “*Cbservaiional Study™
Brazil Agril 2020 836 (mild) Drug: HCQ + Azithromyein * HCQ + azithromycin group had 1.9% hospitalizations vs. 5.4% in NCT04348474
Control: placebo untreated control group? — **Study was suspended for efhical concams*
France Apeil 2020 181 [severa) Drug: HCQ (800mg QD) W No difference in ICU transfer rate (20,2% HCQ, 22 1% control), martality
Control: standard therapy rate (2.8% HCQ, 4.6% contrel), or ARDS within 7 days (27.4% HCQ,
24.1% controd®
China Agril 2020 150 (sevare) Drug: HCQ (1200mg QD days1-3, 800mg M Nodi in 28-day viral (B5.4% HCQ, B1.3% controljor  ChICTR2000029858
QD days 4-21) + standard therapy symptom alleviation®
Control: standard therapy
China April 2020 62 [severe) Drug: HCQ {100mg BID) W Improved pneumonia in £1% of HCQ group compared to 55% in contrel.  ChICTR2000028558
Drug: HCO (200mg EIDY Cough and fever resolved faster, and the disease less likely to become
Control: placebe severe in HCQ group®
1 NEJM Aticle 4. Praprint Publication 7. Nediteranes |nfection
2 Qoinion Adiche 5. i i 8
3. Prapaint Publication [ Jourmal of Agenls 9. Preprint
Source: Press and literature as linked in footnoles 79
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Compilation of published clinical trial results — Small Molecules (4/6)

CURRENT AS OF July 22, 2020
NONEXHAUSTIVE
EXAMPLES FORILLUSTRATION PURPOSES ONLY

W Diectionally positive result [l Directionally negative result

Compound Location Publish Date Size (severity) Arms: Dosing schedule Results Trial ID
Hydroxy- France March 2020 11 (severe) Drug: HCQ (600mg) B Negative viral load by day 5 to & for only 20% of patients®
chlorequine Drug: HCQ as above + Azithromycin
{ontdy China March 2020 30 (savars) Drug: HCQ {400mg QD) + standard tharapy ™ Viral clearance rate higher on placebe arm (83%) vs HCQ arm (87%) and  NCTO4261517
Control: standard therapy i was the same®
US, June 2020 423 Drug: HCQ ¥ Drug did not reduce symptom severity or % of patients with symptoms. NCTC4308668
Canada {mildimederate)  Control: placebo Hewvever, HCQ patients recorded higher rates of medication adverse events.®
Brazil April 2020 B1 (sevara) Drug: CQ (500mg BID) « Azithromycin + B Hign dose CO arm presentad a trend toward higher lethallty (17%) NCTO4323627
Chloroquine Ceftraxone compared to low dose arm, There was no statistical benefit for mortality
Drug: CQ (450mg BID D1), 450mg (QD D2- compared to patients nol on CQ' — **High dose anm recruitment haited**
5) + Azithromycin + Cefiriaxone
Kaletra Gilobal July 2020 Drug: lopinavir-ritonavir " WHO Solidarity trial interim results show that lopinaviriritonavir -
{Lopinavir/ . produce little of no inthe ity of hospitalized COVID-19
Ritoravir) Contm; i o petients compared to the patients in the control group”
abbwie Uk June 2020 4971 (severa/  Drug: lopinavir-ritonavir W Recovery trial - no for 28-day (221% in  NCTC4252885
erlical} . the: lopinavir-nitenavir arm vs. 21.3% in the control arm). Also no evidence
Contral: ysual care of effects or the to hanical
ventilation or length of stay. However, the result is not conclusive for the
critical patients (i.e., requiring mechanical ventilstion) as the study could not
enroll many patients in this group due to the difficulty of the drug
administration *
China March 2020 44 Drug: Kalatra (200mg/80mg BID) B No significant differences in negative viral load or elinical improvement NCTD4252885
(mild/moderate) Drug: Arbidol (200mg TID) (eough, chest CT) between Kaletra group vs, contral?
China March 2020 199 [severe) Drug: Kaletra (400mg/100mg BID) B No benefit observed with Kaletra treatment beyond standard care {e.g. ChiCTR2000029308
Control: standard therapy suppertive care — supplemental exygen, ventilator support)®
1. Ersprint Aricle
2 Recgvery irial press release 7. WHO
3 Prearint Publication &. Anrals of Infernal Medeone
Source: Press and literature as linked in footnoles B0
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Compilation of published clinical trial results — Small Molecules (5/6)

W Diectionally positive result [l Directionally negative result

Compound Location Publish Date Size (severity) Arms: Dosing schedule Results Trial ID
Avigan Japan July 2020 88 rug: Favipiravir fram day 1 B No y banefit was The virus disapp
Favipiravi {asymptomatic / i £ by the moming of day & in 66.7% of the drug group and the same pattern
{Feipha mid) Cantnal: Faviplowir fom day & wars observed in Lhe control group &s well Fever reduction began on
FULIFILM average in 2.1 days for the drug group and 3.2 days for the contrel group,
e but not significanty meaningful
Bangla- July 2020 50 Drug: Favipira " The ‘Dhaka Trial' - Patients treated with favipiravir was associated
desh with the faster v, lung function imp: and viral

Control: Placebo clearance. 48% of the drug arm patients were COVID-19 negative by 4%

day and 25% by 10" day. The drug arm patients showed 3 times higher
lung function impravement and 44% more viral clearance than those on the
placebo, and no significant side effects®

China March 2020 B0 {mild) Drug: Favipiravir {1800mg twice then ' Negative viral load by day 4 and 81% lung improvement on favipiravir
600mg BID for 14 days) = IFN vs. day 11 and 62% for conlrol 72% two-day fever reduction higher an
Drug; Kaletra (400mg/100mg BID far 14 fawvipirenie (72%) va. contrel arm {26%)?
days) + IFN
China March 2020 236 [vanous Drug: Favipiravir (800 mg bwace then 800mg W Better 7-day clinical recovery rate with Fawvi (71%) vs. control {58%) for ChiCTR200D30254
saverity) BID) nen-critical patients. O2 or vent suppert in 8% Favi patients vs. 17%
contraf

Drug: Arbidel (200mg TID)

Russia May 2020 40 [severe) Drug: Favipiravir " 50% of patients tested negative after 5 days of Favi treatment, 2x higher
compared to those on a standard therapy®

1. Trinkstenews
2 Engineering Jownal 4. Préss releass
3. Pregednt puidication 8 i
Source: Press and literature as linked in footnoles. B
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CURRENT AS OF July 22, 2020
NONEXHAUSTIVE
EXAMPLES FORILLUSTRATION PURPOSES ONLY

Compilation of published clinical trial results — Small Molecules (6/6)

W Diectionally positive result [l Directionally negative result

Compound Location Publish Date Size (severity) Arms: Dosing schedule Results Trial ID
Ganovo = China March 2020 11 {moderatel Drug: Ganevo (100mg BID) + Ritonavir = First negative RT-PCR test at median of 2 days and absarpbon in CT NCTD4291725
{Daneprevir] (| severs) (100mg BID) + IFN spray inhalation (S0ug scans al median 3 days’
v EID)
Arbidol China March 2020 k] Drug: Kalatra + Arbidol ¥ Day 7 viral negative rale was 75% for combination therapy vs. 35% for
(Umifenoniry Drug: Kaletra Kaletra alone; chest scans improved in 59% of combination patients vs.
29% with Kalelra alone® — **Siudy involved relrospective data analysis™
. us June 2020 280 (sevara) Drug: vermactin | was with lower during of
Hiarmacotn Control: Standard of care COVID-19 (25.2% vs. 15.0%). especially in patients requiring higher
g inspired oxygen or ventlatory support (38.8% vs. B0.7%). There was so
ignif in rates (36.1% vs. 15.4%)?
Gilobal Agpril 2020 52 [critical) Drug: Ivermectin (150 meg/kg one time) ' Batter mortality rate (18.6%) vs control arm (7.7%), improvad length of
slay (10.9 days vs. 15.7 days), and impraved ICU length of stay (6.0 days
vs. 8.2 days)® — *"Retrospeciive, cohort study
Coronavir Russia July 2020 110 - Mild / Drug: Cononavir W "55% of the outpatient cased improved clinically on the Tth day in the drug
moderate 2 " group {v. 20% in the control group). Also, significant difference on 14th
(cufpabants); - ToNtrol:standard siotrogic tharapy date. By the 5th day of treatment, the virus had been eliminated in 77.5% of
the drug group.*
Darvoni, fran July 2020 66 (sevars, Drug: Sofosbuvir, Daclatasvir " 88% of the patients in the drug arm had clinical recovery within 14
Sovodak crilical) : days, compared with 67% of the patients in the contro! arm. In additicn, 9%
(Sofosbuvi, Control: Sndan: care ol o v. 21% required mechanical ventilation and 3 (8%) v. 5 (16%) patients
Daclatasvir) L bl died in respective groups. Time to discovery was significantly shorter
in the drug group 5v. 11 days in the control group, but none was
statistically significant ¢
fran Suly 2020 176 Drug: Sclosbuvir, Daclatasvir " The recovery rate was 94% for the patients in the drug arm v. 70% for
the control group. The time to recovery was significantly faster and
martality rate was significantly lowar in the drug am. (5% v. 20%) % —
“*smail sized metal analysis of 3 studies; one was nol property randomized
1. Press releass 4 M | Engineseri
2 PubMed Artcie 5 CGTH
3. Pregrint Adicle 6. Hepmag

Source: Press and literature as linked in footnotes
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CURRENT AS OF July 22, 2020

Compilation of published clinical trial results — R ORI SR A S
Monoclonal Antibodies

W Diectionally positive result [l Directionally negative result

Compound Location Publish Date Size (severity) Arms: Dosing schedule Results Trial ID
5309 (for develop- May 2020 A WA ' 5309 showed neutralization potencies against SARS-CoV-2 It is -
mant of VIR-TA31, studied for p in C at high risk of axp or &% post-
VIR-7832) “IR exposure therapy to limit or treat severs disease’ —*"Fraclinical sludy™
STI-1499 (for May 2020 A A I The antibody completely blocked SARS-CoV-2 from infecting healthy
COVI-SHIELD cells, and wil likely be the first antibody in the COVI-SHIELD antibody
and potentially for cocktai? - *Proclincsl sfudy**
COVI-GUARD)
CBE, CA1 [for May 2020 NiA WA ¥ Both CBG and CA1 actiity -
JB016) in vitro against SARS-CoV-2, CBE exhibited superior neutralizing
L, activities. CBE reduced virus levels by ~ 3 lags in rhesus monkeys when
‘%Y T Topaiionce admnistered 1 day after infection When given 1 day belore viral challenge,
CBE was able to keep viral load at no more than 102 RNA copies/mi,
ing strong preo i etion®— *Preciinical study**
Celltrion mAB  Karea June 2020 A WA ' Reduced viral loads a hundredfold and showed img in lung
far) lesions in animal models* - “Preciinical sludy™
SCELLTRIOMN
REGN-COVZ us une 2020 W Resistance-conferring mutations could anse after reatment with single -
REGENERON neutralizing mAbs or combinations of mAbs with overlapping epitopes. By
contrast, no resistant mutants chserved after treatment with REGN-COV2,
a pair of mAbs that do not have overlapping binding sites *— *Praclinical
study™
1. Hature Article
2 Press rsiease 4. Press rzieasa
3. Halure Atticle 5. B eSS [elease
Source: Press and literature as linked in footnoles B3
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CURRENT AS OF July 22, 2020
NONEXHAUSTIVE
EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

Compilation of published clinical trial results — Polyclonal Antibodies

W Diectionally positive result [l Directionally negative result

Compound Location Publish Date Size (severity) Arms: Dosing schedule Results Trial ID
Convalescent China June 2020 103 [severe / Drug: Convalescent Plasma Transfusion ' 91.3% had clinical improvement within 28 days vs. 82 2% of the control  €nICTR2000029757
Plasma Therapy erlical) group (p = 0.03). For those with life-threatening diseass, howaver,

convalescent plasma didn't seem to make a differenca (20.7% vs. 24.1%)°

us June 2020 20,000 (severe) Drug: C Plasma T | ity rates declined to 8.8 percent o 12 percent in a NETO4338360
previous smaller safety study. Serious adverse events from getting the
treatment hovered at 1 percent growth? — *‘Follow up sfudy to pravious
one with 5000 patients

us May 2020 5000 (severa)  Drug: C Flasma Te i B The inci of all serious adverse events (SAEs) in the first four hours NCT04338360
after ransfusion was <1%. The T-day mortality rate was 14.9%%

1. JAMA Adicle
2 Mayo Cline; Press Release
3. Prepin publs
Source: Press and literature as linked in footnoles. 84
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CURRENT AS OF July 22, 2020

Compilation of published clinical trial results R ORI SR A S
— Immune Modulator (1/4)

W Diectionally positive result [l Directionally negative result

Compound Location Publish Date Size (severity) Arms: Dosing schedule Results Trial ID
Actemra Haly June 2020 126 (Moderate) Drug: Actema W similar % of between i
(Tecilizumag) Control: standard of care and control arms (28.3% vs. 27 0%) No significant difference was
observed in the total number of accesses to Intensive Care (10.0% vs
7.8%) and in 30.day mortality (3. 3% vs. 3 2%) sither,
Italy June 2020 65 (severs) Drug: Actemra (400 mg one-time, second ™ During the 28-day follow-up, 69% of TCZ patients experienced a clinical  NCTD4318368
dose given 24 haurs later in case of to 61% patients (p =
respiratory worsening) L] 313 Mortality ulu also lower — 15% in the tocilizumab group and 33%
Control: standard of care in standard treatment group (p = 0.15)* — *"Single cenler. refrospective,
cohort study™
France May 2020 45 Drug: Acternsa + standard treatment ' Death andfor ICU admission was higher in control group than Actemra
(severeforiticall  Control: standard treatment group (T2% vs. 25%). Need for invasive mechanism ventilation was higher
in the contral as well (32% vs. 0%)°
France April 2020 129 [sevara) Drug: Actemra B A significantly lower proportion otpathm In the tocilizumab arm NCTO4331808
Control: control required ) or had died by day 147
China April 2020 15 [severs/ Drug: Astemra + methylpradnisclone W 75% of the four critical patients receiving a sing'e dose of medication
critical} Drug: Acternra died? — **Study involved refrospective data analysis**
I 100% of the severe patients returned to normal C-reactve protein levels
within a week? — **Siudy involved refrospective dala analysis**
China March 2020 21 (severa) Drug: Actemna = Rapidly reduced fevers and 75% of patients had a reduced nead for
supplemental oxygen”
ALZUMAD India July 2020 30 Drug: itoliz + best W Cne menth mortality rate was reduced in the drug arm - nc deaths and all
itolizumab; EQO01 patients with Control: best supportive care 20 patients have recovered in the drug amn v. 3 died in the control arm, and
2 2 moderate to the other 7 recovered in the control arm. Also, snaiusllcaly sq;mﬁwat chnical
$Srornn i severs ARDS) improvement (oxygen and
{e.g., IL-6 and TNFa) in the drug arm compared 1o lhe control gruup Ll
1. Press release 4. EJIM Adicle
2 Onine publication 3 Science Direct Article
3 Press Relegse G Bowa

Source: Press and literature as linked in footnotes
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CURRENT AS OF July 22, 2020

Compilation of published clinical trial results R ORI SR A S
— Immune Modulator (2/4)

W Diectionally positive result [l Directionally negative result

Compound Location Publish Date Size (severity) Arms: Dosing schedule Results Trial ID
TIm2 us May 2020 24 {sevare/ Drug: TIM2 - low dose {3ma/kg) I DMC confirmed that the anfibody was tolerable and safa in patients, NCT04341116
(TJa03234) critical) Drug: TUM2 - high dose (Bmgikg) prompting l-Mab to proceed with Phase 2 testing® — **Phase 1 sludy™
o ey Control: placebo
Interferon-alpha-  China May 2020 T7 (severs) Drug: Nebulized IFN-a2b (S mU BID)} W Treatment with IFN-c2b with or without Arbidal significantly reduced the NCTC4341116
2 Drug: Arbidol (200mg TID) duration of detectable virus in the upper respiratory tract and in
Drug: Nebulized IFN-a2b + Arbidol paraliel reduced duration of elevated blood levels for the inflammatory

markers |L-6 and CRP. Mean days to viral clearance from the onset of
symptoms were 21.1 days for those treated with IFN-02b alone and 20.3
days for these treated with IFN-a2b + Arbidel v. 27.9 days for Arbidol alene

treated patients®
Calquence us June 2020 18 (severa Drug: Calquence (100mg QD D1-10 orD1- M Afer 10-14 days of treatment, & of 11 (72.7%) patients in the supplemental  NCTC4341116
{Acalabrutinib) crilical) 14) axygen cobort I‘md been discharged on room air, and 4 of B {50%;) Dllnnl:
in the hi ilation cohort had been
Kineret Faly May 2020 45 (moderated  Drug: HCQ (200mg BID) + Kaletra 5 At 21 days, survival was higher in high-dose anakinra group (90%) vs. NCTC4318368
[Anakinra) severa) (400/100mg BID) control (55%) (p=0.005); Mechanical ventilation-free survival (72%) was
Drug: Anakinra (Smgikg IV BID) [nigh dose] better than control (S09%) (p=0. 15} — *“Siudy invoived retrospective data
+ HCQ (as above) + Kaletra (as above) analysis™
@sobi Drug: Anakinra {100mg SC BID) [low dose]
+ HCQ (as above) + Kaletra (as above)
Interfercn- June 2020 | | that the risk of ling life- can NCTO4318368
lambda i when using 1l due to ions”. The

researchers warn that freating individuals in the advanced stages of the
disease using interfaron |1l can harm their lungs greatly *

1. Press rmlease
2 Frontiers in immunclogy Aricle 4
3 Semnce Immunology Aflicle 5 BT release
Source: Press and literature as linked in footnoles. 86
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CURRENT AS OF July 22, 2020

Compilation of published clinical trial results EXAMPLES FORILLUSTRATION PORSOSES ony
— Immune Modulator (3/4)

W Diectionally positive result [l Directionally negative result

Compound Location Publish Date Size (severity) Arms: Dosing schedule Results Trial ID
Mavrilimumab  Haly May & June 38 [Severa) Drug: Mavrilimumab, single IV dose 1 Better clinical improvement rate (85%) at day 14 (v. 42% in control
2020 Other: control, standard therapy group); less mortality rate (0% v 27% in control groupy, less on

ventilator (8% v. 35% in the control group)' — *“Single-cenier oo =

! None of the 13 patients treated with mavrilimumab had died as of day
2B; none of the patients had been mechanically ventilated. By contrast,
the mortality rate in 28 patients who received the standard of care (S0C)
was 27% (p=0.086). Additienally, all patients had exhibited clinical
improvernant by day 28 vs. 65% of those given SOC (p=0.03)F — *A4
fallow up study lo the previous entry of the May data**

IFX-1 - June 2020 Severe Drug: IFX-1 + supportive care % Trend toward lower mortality in severe COVID-19 pneumonia patients -
- Control: supportive care treated with IFX-1 plus best supportive care vs. best supportive care alone
InflaRx in the Phase Il portion of an adaptive Phase Ilill trial
Lenzilumab us June 2020 12 {Severa) Drug: Lenzilumab 800 mg IV for three = clinical imp ion, cylokine lysis) was observed in -
55 Honeng: doses 11 out of 12 (82%), with a median time to discharge of 5 days **A
compassionate use study which informs the phese 3 registration study™*
Kevzara July 2020 Severe Drug: Kevzara (400mg daily dose) ' Minor positive trends in favor of Kevzara were observed, but non was
(Sarilumab) Control: standard care i i # “'Critical arm recrutment, including & second
cohort involving higher dose of 800myg, discontinued™
J BANOF
REGENERON
us April 2020 126 [severe) Drug: Kevzara (low dose) W The drug appeared to correlate with worse outcomes, and showed little NCT04315298
276 (severe) Drug: Kevzara (400mg) chance of having a positive effect in severe patients! — “*Severs arm
Control: placebo recruitment and low dose arm disconlinued™
259 [critical) B 55% of eritical patients died or were on a ventilator vs. 46% of low dose
Kevzara and 32% of high dose Kevzara patients®
1 Eress mieaze
2 Lancet Anicle 4. Press elease
3 Pessrelesse 5. Ehaema phot
Source: Press and literature as linked in footnoles 87
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CURRENT AS OF July 22, 2020

Compilation of published clinical trial results R ORI SR A S
— Immune Modulator (4/4)

W Diectionally positve result [l Directionally negative result

Compound Location Publish Date Size (severity) Arms: Dosing schedule Results Trial ID
Tocolizumab us July 2020 154 (Critical) Drug: tocilizumab ! Drug group saw lower mortality of critical patients (18%) compared to
Other: standard of care control (36%) at 28d. However, those with tocilizumab exhibited greater
rates of superinfection (54% vs. 26% for experimental and control,
respectively)
SNGO0 UK July 2020 101 Drug: NGO ' Experimental group had 79% lowered risk of developing severe -
i Control: placebo to control. it patients taking SNG001
synairgen plc had reduced rates of breathlessness
1 i B
o Iobele,
Source: Press and literature as linked in footnotes 88
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CURRENT AS OF July 22, 2020
NONEXHAUSTIVE
EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

Compilation of published clinical trial results — Cell / Gene / RNA

W Diectionally positive result [l Directionally negative result

Compound Location Publish Date Size (severity) Arms: Dosing schedule Results Trial ID
Ryoncil us Apeil 2020 12 receiving Drug: Ryoncil W Patients receiving cell therapy infusion had better outcomes for coming off
(Remeastemcak) Ryoncil {critical)  Control: standard of care wventilator (75% vs. 8% on standard of care) and befter survival {(B3% vs
12% for standard of care)! — **Siudy involved relrospective dats analysis®™
‘Pmesoblast
Mesenchymal  China May 2020 7 (severa) Drug: ymal Stem Cell Transp | ic MSCs cured or signi imp in al
Stem Cells seven treated patients with severe COVID-18 pneumonia®
1. Pressrelegse
2 7 2
Source: Press and literature as linked in footnoles 8o
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CURRENT AS OF July 22, 2020
NONEXHAUSTIVE
EXAMPLES FORILLUSTRATION PURPOSES ONLY

Compilation of published clinical trial results — Other

W Diectionally positive result [l Directionally negative result

Compound Location Publish Date Size (severity) Arms: Dosing schedule Results Trial ID
Methyl- China March 2020 201 [critical) Drug: Methylprednisolone " 48% of ARDS - patients receiving died P to 82% of
prednisolone Control: placebo those nol 9 ip ¥ Sy i P
data analysis**
S us June 2020 10 (mild) Drug: Famotidine (80mg TID median of 11 All patients reported marked improvements of disease related symptoms NCTO4389567
Famotidine days) ater starting The score i
s significantly within 24 hours of starting EumGUCDns’ **Reirospective, case
9 MERCK Al
us May 2020 1620 (severe)  Drug Famolidine (median dose 138mg Famotidine use was associated with a two-fold reduction in clinical
over 5.8 days) deterioration leading to intubation or death? — **Observationa! study,
Involved retrospective date analysis*
Auxora us June 2020 26 (severs) Drug: Auxora plus standard of care Greater than 50% redu in beth the of patients requiring
{CM4B20-IE) Control: standard of care wventilators and in the length of hospital stay for people an the drug vs. the
FCalcimedica slandard of care®
Dexamethasone UK June 2020 8,425 Drug: Cexamethasone (Smg GO, 10 days) Overall dexamethasone reduced the 28-day mortality rate by 17% NCTC4381938
(moderate/ Control: Standard of care {p=0.0007) - by one-third (40% vs. 28%) in ventilated patients (p=0.0003)
savere) and by one fifth (25% vs. 20%) in other patients receiving oxygen only
{p=0.0021), but no benefit amang patients who did not require respiratory
support (p=0.14). Based on these results, 1 death would be prevented by
treatment of around & ventilated patients or around 20-25 patients reguinng
oxygen alone®
Colchicine Greacs June 2020 105 (severa) Drug: Colchicine (1.5-mg loading dose Clinical condition deteriorated for anly 1 of the 55 patients in the
followed by 0.5 mg after 50 min; colchicine arm (#.g, requiring mechanical ventilation) v. T of 50 patients
maintenance doses of 0.5 mg twice daily) + in the control group.®
slandard medical treatment
Control: standard medical treatmeant
Praprint Release 4 Eress relaase
B Aqticle 5. BBC News Aticle
1 Brepint publication 6 JamaNetwork

Source: Press and literature as linked in footnotes

DOCLIMEM'I’ INTENDED TO PROVIDE INSIGHT BASED ON

SPECIFIC

¥ AVAILABLE INF

80

AND NOT SPECIFIC ADVICE.
ARE SOLELY FOR INFORMATIONAL PURPOSES AND DO NG CONSTITUTE ANY ENDORSEMENT OR RECOMMENDATION Nt fordistiouton without writen permission rom McKinsey & Compary



CURRENT AS OF July 22, 2020
NONEXHAUSTIVE
EXAMPLES FORILLUSTRATION PURPOSES ONLY

Compilation of published clinical trial results — Multiple compounds

Compound Location Publish Date Size (severity) Arms: Dosing schedule

W Diectionally positive result [l Directionally negative result

Results Trial ID

Multiple Hong May 2020 127 Drug: Kaletra (400mg/100mg BID) +
Kong {mildimoderate) Ribavirin (400mg BID) + IFN beta-1b (3
doses BM 1U) D1-14
Drug: Kaletra (400mg/100mg BID) D1-14

B combination group showed better outcomes compared to control - shoter  NCTD4276688

median time to negative nasopharyngeal swabs (7 days vs. 12 days),
shorter median time lo symptom alleviation (4 days vs. & days), shorler
median hospital stay (9 days vs. 14,5 days)'

China April 2020 2B4 [severe) Drug. Chloroguine Viral RNA was cleared in 88% of the COVID-19 patients within 21 days
Drug: Cseltamivir alter iliness onsel, No antiviral drugs shorened viral RNA clearance,
Drug: Arbidal especially in non-serious cases? -— **Study involved refrospective data
Drug: Kaletra analysis™
Belgium June 2020 154 [ mild/ Drug: ARB, ACEI, andlor Statin Those who took a statin, such as Lipitor, were nearly three times
moderate) more likely to be free of symptoms during their infection than these
whao did not. There was also slight trend toward lower risks for lengthy
hospital stays and death that was not statistically significant* —
**Retrospective, muli-cemter cohort study**
us June 2020 2,773 Severs) Drug: Anticoagulation for a median of 3 In-hospital mortality occurred in 22 5% in the anticoagulation arm vs,
days during a median hospitalzation of 5 22.8% control group. The median survival was 21 days for patients treated
days with anticoagulation and 14 days for those who did not receive
anticoagulation. But among patients requiring mechanical ventilation (n
= 395), in hospital mortality was in 28.1% in the anticoagulation group
v. B2.7% among the control group. Patients treated with anticoagulation
during hespitalization were more likely to need invasive mechanical
wventilation vs. contrel group(29.8% vs. 8.1%: P < .001).4
1. Lancet Aicia
2 Pregrint Publcation
3. rearind Arede 4. Press telease
Source: Press and literature as linked in footnoles o1
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There are several platform trials underway that test

multiple compounds at once (1/4)

CURRENT AS OF July 22, 2020
NONEXHAUSTIVE
EXAMPLES FOR ILLUSTRATION PURPOSES ONLY

Therapeutic Arms
Trial name (ID) Sponsor Phase Location Patient population (use case) (other than control arm)
Solidarity' World Health I Global Hospitalized patients (severe) * Remdesivir
Organization (WHO) * Kaletra (trial halted)
* Kaletra + Interferon
* HCQ/CQ (trial halted)
Discovery Institut national de la 11} Europe 3100, hospitalized patients * Remdesivir
(NCT04315948) santé et de la recherche (severe) and patients in ICU « Kaletra
médicale (INSERM) requiring ventilation (critical) s Kalotea:s Tnterferon fda
* Hydroxychloroquine
Recovery* University of Oxford 1A United Kingdom 11,500, hospitalized patients * Kaletra (trial halted)
(NCT04381936:; (severe / moderate) + Dexamethasone (now only recruiting
Eudract 2020- children)®
001113-21; - .
' . | b 3
ISRCTN50189673) Hy.droxymlgroquma (trial halted)
* Azithromycin
* Tocilizumab
* Convalescent plasma
ACTT 25 NIAID 1]} Global 1000, hospitalized patients * Remdesivir
(NCT04401579) (severe) + Baricitinib
Principle? (2020- University of Oxford 1]} United Kingdom 3000, elderly outpatients (mild) * Hydroxychloroguine
001209-22) » Azithromycin (later)
1. WHO Soldarty. 2 i 3 RECOVERY trial; Recovery trial; RECOVERY stopped Kaletra and HCCQ trials after the investigators concluded that the crugs has no benefits to hospitalized
COVIC-19 patients; D arm closed to adults 4. Recovery trial 5 Press release

Source: CT.gov, EudraCT, WHO webaite
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ACCORD Department of Health NIA United Kingdom 120, hospitalized patients ( )+ Bemcintinib® + Additional

and Social Care (DHSC) « MEDI35065 treatmenis

and UK Research and +  Zilucoplan® can be

Innovation (UKRI) + Calquence® added in the

+  heparin® future®

1. Lniversity of Cusensland press 2. Press relcase 3. Accord press relense 4 5. The Guardian
Source: CT.gov, EudraCT, WHO website 94
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CURRENT AS OF July 22, 2020

There are several platform trials underway that test  cuews oruwsmmos e ous

Hospitalized patients (severe)

ACTIV 5% NIH f ACTIV + “Repurposed antivirals and those that
*L Details of the ACTIV 5 to be worked out ] haveundergone axtremaly rapid
- / preclinical development™®
1. Boghe 2 Pres 3 Bi B
Source: CT.gov 95
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Trials with July milestones
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Trials with August milestones
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