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Notable Historic Uses of Antibody TX
Against Infectious Diseases

Chickenpox
(Mid 1920s)
Prneumococcal pneumonia fLiSrami
(Mid 1940s) CovID-19
Scar:t‘;li ;f“r Spanish Flu Rabies
‘ (1918) (Mid 1950s)
Rheumalic Fever Ebola
(1900s) Ebola (2013)
Diphteria & tetanus (1978) Swine flu
(1890) w W tEIII'i‘J
Whooping cough
(Late 1930s) ﬁ.rgenllne 5‘““;5_
Meningococcal infections Biliia Hemarrhagic Fever
1%
Ui0e) (Mid 1930s) L
Avian Flu —
Mumps Measles (2003) (2012)
(Mid 1910s) (Late 1910s)

*1935 Sulfonamides Discovery *I 941 Introduction of Penicillin B Period of Reduced Use

Montelongo-Jauregui et al PIOS Path 2020



Meta Analysis 1918

Annals of Internal Medicine

‘ REVIEW

Meta-Analysis: Convalescent Blood Products for Spanish Influenza
Pneumonia: A Future HON1 Treatment?

Figure 2. Absolute risk differences in mortality among patients treated with convalescent bloed products and controls.
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Horace Hodes on Time to Treatment:

Antitoxin & Diphtheria (Nelson’s Pediatrics, 1946)

INFLUENCE OF TIME OF

INJECTION OF ANTITOXIN ON IVIORTALITY
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History Shows For Antibody Therapy—
Early Use, High Titer Essential!



Twitter Saves Lives? pEm——
WSJ February 27,2020 ®_ - -

David Epstein @
@DavidEpstein

author NYT bestsel llers RANGE and TheSportsGene

OP|N|ON | COMMENTARY Ex-@ProPublica, @SInow. (pic is w/Frances ;,‘:\\,4.

How a Boy’s Blood Stopped an
Outbreak

A school physician’s approach to measles in 1934 has lessons for the coronavirus.

wvid tein.com [ Joined July 2009

By Arturo Casadevall
Feb.27,2020 6:48 pmET

It isn’t every day that a school physician’s work gets published in a medical journal. But it
happened in 1934. and the storv contains a lesson for the coronavirus epidemic.



Early Signals of Efficacy 2020-2021

« Experiments of Nature?

* Dose Response Relationship Between Abs vs
Outcomes?

e Matched Control Data?
* Real World Data?



Experiment of Nature

Patients

Proof of concept

Smoldering cases
Replacement therapy

Ethical to wait for trials?
Epistemology in a Pandemic?

Three patients with X-linked )
agammaglobulinemia hospitalized for ==
COVID-19 improved with convalescent
plasma

Haoli Jin, MD, PhD**, James C. Reed, MD, MHS"*,
Sean T.H. Liu, MD, PhD“*, Hsi-en Ho, MD?,

Joao Pedro Lopes, MD?, Nicole B. Ramsey, MD, PhD?,
Omar Wagar, MD?®, Farah Rahman, DO",

Judith A. Aberg, MD®, Nicole M. Bouvier, MD““, and
Charlotte Cunningham-Rundles, MD, PhD® The Mount
Sinai Health System Convalescent Plasma TeamT

Clinical Implications

e We describe 3 patients with X-linked
agammaglobulinemia with coronavirus disease 2019 who
failed supportive treatment bur recovered after receiving

convalescent plasma.

J Allergy Clin Immunol Pract 2020




Patients With Deficient Antibody Responses:
Dramatic Temporal Associations Frequently Noted

Panel: Anecdotal statements supporting the efficacy of convalescent plasma

e In the present case, the rapid clinical improvement followed by viral clearance after administration of hyperimmune
plasma argue that passively transferred antibodies played a key role in COVID-19 recovery.”

* One day later [after convalescent plasma transfusion]. the patient was afebrile for the first time in 3 weeks and had
improved energy."’

* Onday 122 (of illness). due to worsening symptoms, the patient was given convalescent plasma. He defervesced
within 24 hours and was discharged nine days later.”!

e . .she was transferred to the intensive care unit for intubation. In the meantime...the patient received convalescent
therapy instead and did not undergo intubation following the immediate improvement after plasma therapy infusion.*

e Based on the lack of clinical improvement...we transfused 1 unit of convalescent plasma. .. Importantly, the patient
did not receive any other treatment potentially having an effect on the course of COVID-19. .. After transfusion of the
convalescent plasma, the patient showed a dramatic clinical improvement, became asymptomatic, and was discharged
home only 2 days later.*®

e The patient was discharged after 2 weeks [convalescent plasma transfusion] with a dramatic response to therapy. Both
newborns had no COVID-19 symptoms and negative PCR results.™

e 36 hours after [convalescent plasma] transfusion, the patient was discharged from the hospital reporting that he felt
improved.”

e COVID-19 antibody testing showed complete lack of COVID-19 antibodies...She received 2 units of convalescent
plasma...with rapid improvement in oxygen requirements. She was weaned off high-flow nasal cannula within 48 h
and within a few days was discharged home in stable condition.*

e Intravenous convalescent plasma...was administered...Her health condition quickly improved. allowing [withdrawal
of oxygen supplementation].. >

e Within a day of receiving her first transfusion of convalescent plasma. she reported improvement in shortness of
breath and cough, had fever resolution, and decreasing oxygen requirements.**

e She received COVID convalescent plasma...She showed remarkable improvement [the next day]...with reduction of
respiratory rate...and oxygen requirements.”’

e . .the patient received a transfusion of convalescent plasma...one day later her [arterial oxygen saturation] increased
to 98%..clinical symptoms and pathological criteria improved rapidly within 3 days.*®

e  Within hours after receiving the convalescent plasma... [The patient’s] fever started going down. Days later, his
breathing and kidney function improved.*

e [The patient]...received a transfusion of convalescent plasma.. . He is recovering at home after spending two and a
half weeks in a coma fighting for his life.

e . .received 217 mL of convalescent plasma...24 hours later, his heart rate had improved to 60-70 bpm with less
frequent premature atrial contractions and premature ventricular contractions and he was breathing comfortably on
room air...36 hours after transfusion the patient was discharged from the hospital...”

e Stagnancy in the patient’s evolution, as represented by the lack of response to any of the treatments dispensed....we
administered on day 23 COVID-19 convalescent plasma...after 24 hours of infusion. fever ceased without subsequent
reappearance and with progressive improvement of asthenia.'*

Senefeld et al Transfusion 2021



US Expanded Access Program - 2020

* 3/30 FDA contacts Joyner/Mayo about EAP

* 4/1 Mayo IRB approves EAP & is central IRB
 4/1 Enrollment Cap set at 5000, many times
* 4/3 Website roll-out Including:

Site, MD, and patient enrollment 3 qoa[s
Workflow

Navigator and FAQ functions Safety |
Case report tools Access
Full-service communication center Ef‘ﬁCClCY!

 4/6 1% patient transfused
* 8/24 Emergency Use Authorization (EUA) issued

* 8/31 Enrollment Stops — 100,000 patients treated all over
the US, ~2500 mostly community hospitals, high patient
diversity




January 2021

Dose Response Relationship
Early use

Confirms pre WW?2 insights
about antibody therapy

Pre-print available in August
of 2020

5 months
- Access

- Safety
- Efficacy

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Convalescent Plasma Antibody Levels
and the Risk of Death from Covid-19

M.). Joyner, R.E. Carter, J.W. Senefeld, S.A. Klassen, J.R. Mills, P.W. Johnson,
E.S. Theel, C.C. Wiggins, K.A. Bruno, A.M. Klompas, E.R. Lesser, K.L. Kunze,
M.A. Sexton, J.C. Diaz Soto, S.E. Baker, J.R.A. Shepherd, N. van Helmond,
N.C. Verdun, P. Marks, C.M. van Buskirk, J.L. Winters, J.R. Stubbs, R.F. Rea,
D.O. Hodge, V. Herasevich, E.R. Whelan, AJ. Clayburn, K.F. Larson, J.G. Ripoll,
K.J. Andersen, M.R. Buras, M.N.P. Vogt, ].J. Dennis, R.). Regimbal, P.R. Bauer,
J.E. Blair, N.S. Paneth, D.L. Fairweather, R.S. Wright, and A. Casadevall




Estimated Probability of 30 Day Mortality

Antibody Dose Response Seen in EAP
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Houston Matched Control Data Oct 2020
Value of Preprints!

14

124

104

Mortality (%)

= Transfused

MNot transfused

12.4%

Number at risk
Transfused 321
Mol transfused 582

10 20 30 40
Follow-up days

318 315 308 306
561 536 523 517
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medRxiv preprint doi: https://doi.org/10.1101/2020.10.02.20206029 this version posted October 5, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRXxiv a license to display the preprint in perpetuity.
All rights reserved. No reuse allowed without permission.

Early transfusion of a large cohort of COVID-19 patients with high titer anti-
SARS-CoV-2 spike protein IgG convalescent plasma confirms a signal of

significantly decreased mortality

Eric Salazar®®, Paul A. Christensen?, Edward A. Graviss®®, Duc T. Nguyen®, Brian Castillo?, Jian
Chen?, Bevin Valdez Lopez®, Todd N. Eagar®®, Xin Yi*®, Picheng Zhao®, John Rogers®, Ahmed
Shehabeldin®, David Joseph?, Faisal Masud®, Christopher Leveque?®, Randall J. Olsen®"*, David

W. Bernard®®, Jimmy Gollihar', and James M. Musser®"**




CP Used at Scale in the US
Sept 2020 — Feb 2021 CP Collections & Distributions

Convalescent Plasma: Industry Collections, Distributions & Inventory
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Fall 2020 Real World Clinicians Get It!
Early Use — High Titer

Convalescent plasma

90% - - -
s 7% 8% 7%
80%
— 12%
14%
60% 1 70,
50% I

Early use of
high titer
plasma was
happening!

Mozaffari et al 2021



RWD - Hospital Corp America: JCl 2021
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Mortality (%)

The Population Data Shows An Inverse
Relationship Between Plasma Use & Mortality
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2021: What Happens When You
Aggregate Early K-M Curves?

— Control

A 100 Convalescent Plasma B 100+ - C 100+
90 90 - e 90
< 849, p—
‘™ 80+ 80+ 80
=
- B T9%
S 70 T4% 70_ 70_ 4%,
w
60-_. Randomized Clinical Trials and 60-_. 60-..
T Matched-Control Studies T Randomized Clinical Trials T Matched-Control Studies
0-1 T T 1 01 T T 1 0= T T 1
0 10 20 30 0 10 20 30 0 10 20 30
Days
No. at Risk No. at Risk No. at Risk
Plasma 1602 1399 1248 1071 Plasma 551 514 485 427 Plasma 1051 885 763 644
Control 2598 2090 1780 1605 Control 355 320 289 256 Control 2243 1770 1491 1349

Klassen et al Front Med 2021



By Fall/Winter of 2020-21 We Knew:

CP was safe
High titer likely worked if given early
Clinicians using high titer in the real world

B W

Especially promising in the immunocompromised
* No concerns about variants “yet”...



2021 RECOVERY &
The Valley of Death

Large UK platform trial
Late use

No benefit of plasma
Preprint over-interpreted

Signals of efficacy in key use
cases

Methodological issues

Why did they continue to
test late use when all other
sources of data indicated
early use a key?

Convalescent plasma in patients admitted to hospital with
COVID-19 (RECOVERY): a randomised controlled, open-label,
platform trial

RECOVERY Collaborative Group*

Summary
Background Many patients with COVID-19 have been treated with plasma containing anti-SARS-CoV-2 antibodies.
We aimed to evaluate the safety and efficacy of convalescent plasma therapy in patients admitted to hospital with
COVID-19.

Methods This randomised, controlled, open-label, platform trial (Randomised Evaluation of COVID-19 Therapy
[RECOVERY)) is assessing several possible treatments in patients hospitalised with COVID-19 in the UK. The trial is
underway at 177 NHS hospitals from across the UK. Eligible and consenting patients were randomly assigned (1:1) to
receive either usual care alone (usual care group) or usual care plus high-titre convalescent plasma (convalescent
plasma group). The primary outcome was 28-day mortality, analysed on an intention-to-treat basis. The trial is
registered with [ISRCTN, 50189673, and ClinicalTrials.gov, NCT04381936.

Findings Between May 28, 2020, and Jan 15, 2021, 11558 (71%6) of 16287 patients enrolled in RECOVERY were eligible
to receive convalescent plasma and were assigned to either the convalescent plasma group or the usual care group.
There was no significant difference in 28-day mortality between the two groups: 1399 (24%) of 5795 patients in the
convalescent plasma group and 1408 (24%) of 5763 patients in the usual care group died within 28 days (rate ratio 1-00,
95% CI 0-93-1.-07; p=0-95). The 28-day mortality rate ratio was similar in all prespecified subgroups of patients,
including in those patients without detectable SARS-CoV-2 antibodies at randomisation. Allocation to convalescent
plasma had no significant effect on the proportion of patients discharged from hospital within 28 days
(3832 [66%)] patients in the convalescent plasma group vs 3822 [66%] patients in the usual care group; rate ratio 0-99,
95% CI 0-94-1.03; p=0-57). Among those not on invasive mechanical ventilation at randomisation, there was no
significant difference in the proportion of patients meeting the composite endpoint of progression to invasive
mechanical ventilation or death (1568 [29%] of 5493 patients in the convalescent plasma group vs 1568 [29%] of
5448 patients in the usual care group; rate ratio 0.99, 95% CI 0-93-1.05; p=0-79).

Interpretation In patients hospitalised with COVID-19, high-titre convalescent plasma did not improve survival or
other prespecified clinical outcomes.

S JOAN()

CrossMark

Published Online

May 14, 2021
https://doi.org/10.1016/
S0140-6736(21)00897-7

See Online/Comment
https://doi.org/10.1016/
50140-6736(21)01064-3

*The writing committee and trial
steering committee are listed at
the end of this manuscriptand a
complete list of collaborators in
the RECOVERY trial is provided in
the appendix (pp 2-28)
Correspondence to:

Prof Peter W Horby and

Prof Martin | Landray, RECOVERY
Central Coordinating Office,
Oxford 0X37LF, UK
recoverytrial@ndph.ox.ac.uk

See Online for appendix




Recovery: Signals of Efficacy In Key Use Cases

Convalescent plasma

Usual care

Aqge, years :f=1].3: p=0.57)

=70 533/3705 (14%)
70to 79 495/1310 (38%)
=80 3TOTA0 (47%)
Sex (11=1.3; p=0.25)

Men 952/3643 (26%)
Women 44612152 (21%)
Ethnicity (37=0.2; p=0.62)

White 1089/4362 (25%)
Black, Asian or minority ethnic ~ 200/853 (23%)

Days since symptom onset :x?= 3.2; p=0.0T)
=7 BOG/2226 (2T7%)
=7 T89/3564 (22%)

Respiratory support received :_x:f= 3.5; p=0.06)

Mo oxygen received 6442 (13%)
Oxygen only 1184/5051 (23%)
Invasive mechanical ventilation 158302 (52%)

Use of corticosteroids {ﬁ=2.?: p=0.10)

54573748 (15%)
494/1280 (39%)
369735 (50%)

97213787 (26%)
4361976 (22%)

1096/4293 (26%)
203/889 (23%)

65972240 (29%)
74973522 (21%)

60/455 (15%)
1194/4993 (24%)
145/315 (46%)

129975311 (24%)
1000413 (24%)

49572752 (18%)
549M1629 (34%)

fes 131305370 (24%)
Mo T4/391 (19%)
Patient SARS-CoV-2 antibody test result {f= 1.6; p=0.21)
Positive 566/3022 (19%)
Megative B26/M1082 (32%)
Mot done 206/791 (26%)

All participants 1398/5795 (24%)

3641382 (26%)

1408/5763 (24%)

RR (95% CI)
I 1.00(0.88-1.12)
099 (087-113)
—a— 0.94 (0.81-1.09)
- 1.03(0.94-1.13)
—— 0.94{0.82-1.07)
- 0.98 (0D.90-1.07)
R T S 1.04 (0.85-1.26)
— 0.92(0.83-1.03)
—+— 1.06 (0.96-1.17)
0.83(0.58-1.18)
= B 0.99(0.91-1.07)
- - 1.19(0.95-1.50)
- 1.01 (0.93-1.09)
— w1 0.78 (0.58-1.05)
1.05 (0.93-1.19)
0.94 (0.84-1.06)
1.01 (0.85-1.19)
> 1.00 (0.93-1.07)
p=0.93
DTE DTB 1 1!2 1!4 1!6
Convalescent plasma  Usual care
better better

Signals of efficacy
Early tx p=0.07
No O2 p=0.06

No Steroids p=0.10
No Abs p=0.21

All consistent with the early
use & less severe disease use
case.



We (& Others) Persisted



Twitter Saves Lives Again
CP & Heme Malignancies

CCC19 generates a cancer focused
registry

Mike Thompson Tweets
Oct of 2020 - MJJ asks a question
Collaboration born

Matched Control study shows CP
saves live

(The M Thompson back story is wild)

Tweet

£ Mike Thompson, MD, PhD..

al 9

. -10/20/20

o 2;', Clinical & lab prognostic fx in Pts w/
WY cancer & SARS-CoV-2: #COVID19 &
Cancer Consortium (#CCC19) [Sep 1,

2020] @PGrivasMDPhD et al

@COVID19nCCC ow.ly/QKif50BJH]jP

LBA172 #ESMO20 ABnl ALC, high ANC,
low PIt, ABnl Crt, d-dimer, troponin & CRP

assoc worse 30d mortality

O n 4 Qs

1" A Michael Joyner
" @DrMJoyner

Table: LBA72
OVERall (N=3819) Hospitalized (N=2168)

Age 16(14-16) 16 (14-16)
Male 13 (1.0-1.6) 13 (1.0-16)
Ever Smoker 13 (1.0-16) 0.8 (0.6-1.0)

2 Comor bidities 2.0(1.1-3.6) 19 (1.035)
ECOGPS 1 18(13-26) 06 (0.4-08)
ECOG PS >1 35 (2.5-5.0) 18 (13-24)
progressiVE CA 26(1837) 24 (1735)
Recent Therapy 14(10-18) 14 (10-18)
HemE CA 14(10-18) 12 (09-16)

1ca 14 (1.0-1.9) 12 (0.9-1.7)
Mod C19 55(397.7) 0.7 (0.4-1.0)
Sew C19 2341161-341) 41/3153)

0

J

Replying to @mtmdphd @PGrivasMDPhD and

@COVID19nCCC
Any data on CP?




CP Improves Survival in Heme Malignancy Patients

 Heme Malignancy

« Patients who don’t make endogenous antibodies

* Prolonged disease course

* Rapid improvement seen post CCP administration in many
* Low mortality reported in these high-risk patients

A) B)
> 1.00 Convalescent plasma > 1.00+ _==|=j:,‘:—_‘__HC0nvalescent plasma
3 : i =y
-8 0.751 -8 0.751
s No convalescent plasma 5 No convalescent plasma
g 0.50- g 0.50-
c &
>0 3
w /)
= 0.251 ] = 0.251 . )
s Log Rank test: 0.0014 s Stratified Log Rank test: 0.0038
> >
o 0.00+ O 0.001
0 10 20 30 0 10 20 30
Days Days
Number at risk Number at risk
© <
© No CP{ 823 702 613 507 © No CPj 143 128 109 79
= Cp143 137 129 108 b= CP143 137 129 108
0 10 20 30 0 10 20 30

Figure 1: Primary Outcome in the A) Overall Population and B) Propensity-Score

Matched Population

Thompson et al. 2021, JAMA Onc



Early Use of CCP in the Outpatient Setting Reduces
More Than 50% of COVID-19 Related Hospitalizations

10.0+ 10.0-
—  100- 7.5+ 100- 7.5+ Control plasma
& Control plasma
G
._E
= 754 5.0 754 5.0
=
o
-
E 5= 2.5 Convalescent plasma 5= 2.5 Convalescent plasma
=
4
0
-
g 139 0.0 T T 1 25+ 0.0 T T 1
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=
E
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- L L] 1 - L L] 1
i 10 20 10 i 10 20 30

Days since Transfusion

Figure 2. Cumulative Incidence of Coronavirus Disease 2019 Related Hospitalization.

On the left, the results of the unadjusted analysis are shown. Shading indicates the 95% confidence interval. On the right, estimates
according to the adjusted targeted minimum loss—based estimation model are shown. The insets show the same data on an expanded
y axis.

Sullivan et al, NEJM 2022



Meta-analysis - Outpatient Trials:
<5 Days & High Titer

CCP Placebo

Study Events Total Events Total Qdds Ratio OR 25%-Cl1 Weight
Caa-004 1 127 25 250 = 007 [001,055] 108%
CCP-Argenting 3 46 24 Th —= : D7 [005 059 185%
CONMV-ERT & &R 18 142 i = 1.10 [0.45 2.70]) 24.0%
3P0 13 93 48 192 —H DE4 [0.32 1.26] Z7.5%
Col-Early 4 a2 9 104 i 054 [016;1682] 19.7%
Random effects model 20 406 114 775  ———e— 0.44 [0.20: 0.97] 100.0%
Hatarogeneity 1 = 9% 1° = (4842, p = 0.05 b ' ' v

Test for overall effect z = -2 03 (p = 01.04] 01 02 05 1 2 5 1

Levine... & Sullivan et al Preprint 2022



mAb Escape Variants

CP “Rescues” B-Cell Depleted Patients With

A B-cell malignancies (n=5) —— Other hematological malignancies (n = 5) Solid tumors (n = 24)

@
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- Patient 10

© D

30 \
=40 | \ \ \\ Patient 32 Patiant 3
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B Days from diagnosis
Patient 3,9, 34 years @ e .—.—il—.- o
B-acute lymphoblastic
leukemiz = /. ﬁ ;
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-j:'/i Anaphylactic reaction g 10T ‘l' Death

These five patients with B-cell malignancies carried Alpha variant.

mmm Hospitalized with O,

@ Plasmatherapy

Pommeret et al Annals of Onc 2021



2021- “VaxPlasma” Becomes Available

* Plasma harvested from vaccinated donors post breakthrough
infection

* Extremely high titer

* Polyclonal/broad spectrum
e Adapts to variants

e Potentially widely available
* Low cost



Breakthrough (Hybrid) VaxPlasma &
Commercial Assays (Roche)

* Triple vaxed donor

* Omicron breakthrough May 2022
* Assay maxes out at 250

 Serial dilutions ~ 25,000

* 100x compared to summer 2020

* Seems to cover/keep up with
variants

The results (U/mL) were as follows:
Neat = >250

On board X10 =>2500

X10 = 10*>250= >2500

X100 = 231*100= 23,100

X500 = 56.8*500 = 28,400

X1000 =29.4*1000 = 29,400

The following comment with the result will be as
follows:

“A x10 dilution was performed and the result was >2500 U/mL.
The laboratory is unable to perform additional dilutions to
achieve an absolute concentration. No minimum antibody level
or threshold has been established to indicate long-term
protective immunity against re-infection.”




VaxPlasma: High Post Infusion Ab Levels

=00 y=0.1621x+ 11.741

R% =0.9506
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Leon et al Trans Aph Sci 2021



VaxPlasma in a B-cell Depleted Patient
COVID+ 270 Days!

Pre-VaxPlasma 3 days post VaxPlasma

Espinosa et al MCP 2021



Tx of Last Resort: VaxPlasma in Immune

Suppressed COVID Patients - Mayo Experience

WHO Disease Severity Score

Triangles = ICU Red = Death
Circles = Floor/OP Blue = Survive

A A A

AA A

G A ® o A A

© @ 0A O @ @ O
., 9@

(I) 215 5'0 7|5 I2(')0 4(I)0

Time to vax-plasma transfusion (days)

- 31 Pts, 2/3 heme malignancy
- Treatment of Last Resort
- 1b anti Luzy, 5 BK Innipitors, 3 CAR T
-7/12 ICU survived
- 19/19 non-ICU survived/“cured”
- 5 PCR+ >150d survived/“cured”
- Many had rapid improvement/“cure
- Currently 1-2 per wk
- 2 Units VaxPlasma (or more)
~ 50 pts per week in France

Outpatient non-last resort use
started on 11/30/22
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CCP & Hospitalized Immunocompromised Patients

Source

Deaths/patients (%)

CCP Group

Usual care group

OR(95% Cl)

Mdller-Tidow et al, 2022

REMAP-CAP, 2021

Lacombeet al, 2022

Bar et al, 2021
RCT Total

Cristelli et al, 2021
Lanzaet al, 2022

Thompson et al, 2021

Hueso et al, 2022
Biernat et al, 2021
MCT Total
Overall

/68 (18%)
3166 (47%)
4122 (18%)
15 (7%)
48/ T71(28%)

13/58 (22%)
/79 (24%)
19/ 143 (13%)
13/61(2%)
3/23 (13%)
67/364 (18%)
115/535 (21%)

15/ 65 (23%)
37/60 (62%)
127 (42%6)
5/17 (29%)
68/169 (40%)

9/22 (4%)
46/159 (29%)
204/823 (25%)
29/76 (38%)
9/22 (41%)
297/1,102 (27%)
365/1271(29%)

0.71(0.3:167)
0.66 (0.32-137)
0.32(0.09-122)
0.7 (0.02-168)
0.58 (0.35-0.95)

0.91(0.43-192)
0.78 (0.42-145)
0.47(0.28-0.77)
0.44 (0.20-0.95)
0.22(0.05-0.95)
0.57(0.42-0.78)

%

0.57(0.44-0.74)  © Senefeld, Joyner, Casadevall Q-

Senefeld, Casadevall & Joyner unpublished

Mortality benefit
associated with
COVID-19 convalescent
plasma

Odds Ratio: 0.57 (0.44-0.74)
- CCP group (n = 535)

- Control group (n =1,271)

- 9 trials

0.01

0.1 1

Ratio of death rates
95% confidence intervals
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VaxPlasma — Give 2 Units
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Gachoud et al Br J Haematol 2022



VaxPlasma Covers Newest Variants

Geometric mean neutralizing titers 50%
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Sullivan et al submitted



Why Do We Need
VaxPlasma In Late 20227

10/30/2022 COVID Antibody Treatments Are in Decline - The Atlantic

* New COVID-19 variants have “escaped” A

previously effective monoclonal The Atlantic

antibodies.
* VaxPlasma has very high anti-COVID A

antibody activity that can neutralize the

new variants. The End Of EVUShCld

https://pubmed.ncbi.nim.nih.gov/3630 _If . i

9490 { yOLlI'C lmleI'IOCOITlpI'OITllSC , this ... 1snt great.
e Unless VaxPlasma is available, IC By Katherine J. Wu

patients will be out of options and
vulnerable when the emerging COVID-
19 variants become dominant.



https://pubmed.ncbi.nlm.nih.gov/36309490/

Antibody Therapy for COVID-19 After Three Years:
Take Home Messages

* Convalescent Plasma (CP) is safe.

* High titer CP is effective if used early and in patients who don’t make
endogenous antibodies.

* mAbs are safe and effective in preventing hospitalization and in patients
who don’t make endogenous antibodies — however, mAbs are subject to
escape by novel variants.

* Very high titer VaxPlasma from donors who have been both vaccinated and
infected adapts to and retains efficacy against variants.

* High titer CP including VaxPlasma is available worldwide at relatively low
cost.



Outpatient Antivirals, mAbs & CP Comparison

Control \Interventisn < g
N\ @ X2 a0 N :_5 o
. . o TR bb o 3 [T
intervention NSNS d o S =
1 B
S molnupiravir <= 5 days- e 68 699 48 709 0.5853 (0.3986100.8595)| 9.7% | 29%
wn
%‘0_‘ nirmatrelvir/ritonivir <=5 days- H—e— : 66 10468  10390.1152  (0.0550t0 0.2412)| 6.3% | 88%
| -
o remdesivir <= 7 days- I . ! 15 283 2 279 0.1290 (0.0292to 0.5695)| 5.3% | 87%
—
m g bamlanivimab <= 3days+ ——e— 9 156 5 309 0.2686 (0.0885t00.8158) 5.7% | 44%
©
No longer S sotrovimab <=5 days- —e— 30 529 6 528 01912 (0.0789t00.4633)| 5.6% | 80%
in use due "| 8 == bamianivimab/etesevimab <=7 days- —e— 36 517 11 518 02899  (0.1459 to 0.5760)| 6.9% | 69%
to escape c
o casirivimab/imdevimab <=7 days- —e— 62 134118 13550.2697 0.1587 t0 0.4583)| 4.6% | 71%
> ( )
— CCP Argentine <=3 days- —e—1 25 80 13 80 04269 (0.19981t00.9120)| 31% | 48%
-IE Argentine only-hypoxemia or tachypnea = hospital.
o 8 — CCP CSSC004 <=5 daysH —e—— 25 259 5 258 0.1850 (0.0697to 0.4912)| 9.6% | 80%
— o
A % © CCP CSSC004 <= 9 days- —e— 37 589 17 592 04411 (0.24551t00.7926)| 6.3% | 54%
g % % 0.01 01 1 2 e David Sullivan PLASMA
oS odds ratio (95% CI) s C_O,V_ID-IQTP'ALS .

Courtesy D Sullivan



