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Hit Virus Early With High Amounts of Therapy
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Fig. 2 Schematic of clinical course of severe COVID-19 with representation of SARS-CoV-2
RNA levels in red, common symptoms, and possible timing of therapeutic use of greatest benefit.

Source: COVID-19 Treatment Guidance Writing Group of the Johns Hopkins University and The Johns Hopkins Hospital COVID-19 Treatment Guidance Working
Group. (May 19, 2020; replaces document of May 11, 2020.)



Antiviral Antibodies Work!
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Drugs and antibodies-Duration and calendar months of the RCT in context of dominant variants of

concern. Study start and end for enrollments with approximate time periods for variants of concern
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Study Design: Double-Blind Randomized Controlled Trial
Outpatient Plasma
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Convalescent plasma is mostly water

Plasma Clotting factors in alpha
90% water and beta fractions
1% salts - — Saures a,-Glykoprotein
Total protein 60-80 mg/mL E e i
5% albumin 34-54 mg/mL §
3.5% Globulins m Il :mem
1% Alpha- liver proteins for N —
transport and osmotic function L Toniafustn
1% beta liver proteins for b iclaineil
transport and osmotic pressure CRP
Gamma immune function IShTanr———
. . 1% lgG =11 mg/mL == C—
200 mL unit delivers ~ 2000 mg 0.16% IgA =1.5 mg/mL =

total antibody.
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The Plasma
units numbers
for two
outpatient
trials
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Fast and slow pace of enrollments during pandemic

Early treatment 1181 Transfusions Sites Were Selected in Diverse Hotspots
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Outpatient COVID-19 Convalescent Plasma is Safe and Effective

Primary Endpoint

All Participants

54% (95% CI=0.2-0.74)
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EFFICACY RESULTS: The primary
outcome hospitalization
occurred in 17 of 592
participants (2.9%) who received
convalescent plasma and 37 of
589 participants (6.3%) who
received control plasma
(absolute risk reduction, 3.4
percentage points; 95%
confidence interval, 1.0to0 5.8; P
= 0.005), which corresponded to
a relative risk reduction of 54%.

SAFETY RESULTS: A total of 16
grade 3 or 4 adverse events (7 in
the convalescent-plasma group
and 9 in the control-plasma
group) occurred in participants
who were not hospitalized.

N England J Med. 2022 March 30 DOI: 10.1056/NEJM0a2119657



Upper 2 quintiles Infection prevention requires more antibodies

of CCP Same antibody pools used in both trials
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High-titre methylene blue-treated convalescent plasma as 5 Outpatie nt Convalescent Plasma Trials

an early treatment for outpatients with COVID-19:

a randomised, placebo-controlled trial ~ Laneet Resplr Med 2022;
10: 278-88
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Clinical Microbiology and Infection
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DOI: 10.1056/NEJM0a2033700
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Both early treatment and high titer immprove outcome even more

The risk reduction in patients receiving high antibody titer CCP AND within 5 days of
symptom onset was higher for the combined studies at 7.6% (95%ClI: 4.0%-11.1%) ARR, NNT
of 13, and 51.7% (95%Cl: 28.3%-67.1%) RRR

Study Events

CSSC-004 1
CCP-Argentina 3
CONV-ERT &)
C3PO 13
CoV-Early 4

Random eﬁ’ects model 29

CCP Placebo

Total Events Total Odds Ratio OR
127 25 2590 ¢ 0.07
46 23 78 < 017
o8 18 142 1.10
93 39 192 — 064
82 9 104 - 0.54
406 114 775 Tﬁti-* -

Heterogeneity: I*=59% 1" =0 4842 p =0.05
Test for overall effect: z =-2.03 (p = 0.04)
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01 02 05 1
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Clin Infect Dis. 2023 Jun 16;76(12):2077-2086

95%-CI

[0.01; 0.55]
[0.05: 0.59]
[0.45; 2.70]
[0.32: 1.26]
[0.16; 1.82]

Weight

10.8%
18.5%
24 0%
27.5%
19.2%

0.44 [0.20; 0.97] 100.0%



Patient and donor antibody
profiles in early COVID-19
convalescent plasma therapy in

the COnV-ert trial

Andrea Alemany*~***, Dan Quchi**, Edwards Pradenas~,
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Clara Sufier®, Quique Bassat>*"%% Barbara Baro’*,
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COnV-ert Group of Authors, Julia Blanco™™"1
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Methylene Blue was associated with a significant
decrease in cytophilic subclasses IgG1 and IgG3

to S and S2, and IgAto RBD, S and S2 in CCP units,
without a reduction in neutralization titer and

with a modest increase in IgG2 to RBD and S

CCP units
Ratios Antigens Overall After MB Before MB After — P p-sign
Before value
AMB
Ratio NCT 0.043 (0.058) 0.043 (0.055) 0.045 (0.062) -0.002 0.875 | ns
IgATeG NFL 0.032 (0.057) 0.027 (0.058) 0.036 (0.063) -0.009 0.005 | **
RBD 0.057 (0.095) 0.044 (0.091) 0.07 (0.13) -0.026 0.078 | ns
S 0.091 (0.144) 0.075(0.109) 0.101(0.191) -0.026 0.005 | **
52 0.19 (0.226) 0.171 (0.186) 0.25(0.271) -0.079 =0.001 | ***
Ratio NCT 4.588 (8.253) 3.679(6.524) 6.042 (8.58) -2.363 0.050 | ns
IgGl+IgG3/ | NFL 31.677(31.013) | 32.232(31.892) | 30.747(32.048) | 1.485 0.198 | ns
[gG2+1gG4 RBD 93.078 (89.822) | 76.133(57.272) | 129.42(99.532) | -53.287 <0.001 | ***
S 153.748 122.629 23198 -109.351 =0.001 | ***
(148.425) (86.379) (174.529)
s2 100.772 100.404 101.502 -1.098 0.198 | ns
(119.725) (107.783) (132.009)




Early Transfusion Early (symptom onset within

5 days) with the upper portion of antibody

levels results in zero (nada) hospitalization

Strikingly, Early treatment with high post-transfusion
antibody levels reduced hospitalization risk-0/102
(0%) compared to

all other CCP recipients-17/370 (4.6%; Fisher exact
p=0.03) and to all

control plasma recipients-35/461 (7.6%; Fisher exact
p=0.001).

We selected the upper 60% of donors for study
qualification and by all antibody measurements for
stratified analysis, the upper half of qualified donors
which equals the upper 30%, had similar impact on
hospitalization risk reduction.

https://insight.jci.org/articles/view/178460
Open Access | 10.1172/jci.insight.178460
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CCP recipients stratified

early/late and high/low
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Days between symptom onset and transfusion

Therapeutic CCP should comprise the upper 30% of
donor antibody levels to provide effective early outpatient
use for immunocompromised and immunocompetent
outpatients.


https://insight.jci.org/articles/view/178460

Outpatient COVID-19 convalescent plasma recipient antibody thresholds
correlated to reduced hospitalizations within a randomized trial

Plasma

=1.2 mg viral specific

1093 o
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' O .
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g1 19" saRs-cov-2 ! o 4%
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o 10%4 I é " Early Low 7 Llatelow
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S 149 4 *
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101 AUC% &i/ 12% 6%
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gol_Diorender Control Plasma
Donor Recipient 8% Total all control Hospitalizations
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https://insight.jci.org/articles/view/178460

Robust randomized control trials established efficacy in four distinct
disease stages-outpatient, inpatient, newly mechanically ventilated and
In those iImmunocompromised to prevent acute disease progression or
eliminate persistent viral carriage.

event event total
| OR 95%Cl 95%Cl ccp  totalccp cont cont
RCT COVIC-19 Immunocomp . : 0.08 0.64 0.01 0 59 5 58
Matched Ripoli Immunocomp ' - ‘ 0.34 0.12 1.02 5 225 10 161
RCT Missett ARDS '—H 0.67 0.46 0.97 84 237 107 238
RCT O'Donnell Hospital '—'—' 0.44 0.22 0.91 19 150 18 73
RCT Bar Hospital| . ‘- 0.16  0.02 0.81 2 40 10 39
RCT Argentina Outpatient —*—"% 043 0.20 0.91 13 80 25 80
RCT CSSC-004 Outpatient —— 044 0.5 0.79 17 592 37 589
T T TO0 T T R I0I % v rovom) ¥ T ¥ Vo]
0.01 0.1 1 10 100
Favors CCP Favors Control
e w Expert Rev Anti Infect Ther. 2026 Jan;24(1):97-111. doi:
AR o PLASMA ’
523 COV| D 1 9 TRIALS 10.1080/14787210.2026.2623136.




Weekly geometric mean Euroimmun BAU/mL in 15,000 patients samples over three years with a 100-fold
increase in total Spike 1 antibody levels from 14 BAU/mL to over 2000 BAU/mL in February 2023.
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Donor antibody levels
from two RCTs-the
outpatient CSSC-004
(CCP) and the Hoffmann
Immunocompromised
outpatient (vaccination
and infection) measured
mean antibody levels at
266 and 11,104 BAU/mL.
The Barr hospital study
noted 85% of donor
plasma over a minimum
threshold for FDA high
titer in 2021 without a
geometric mean
measured.
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Comparison of COVIC-19 SARS-CoV-2 plasma neutralizations titers in the context of other efficacious CCP

trials, vaccinations and periods for SARS-CoV-2 variants of concern
The COVIC-19 donor pool delineated most recent SARS-
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High levels of antibodies in the top deciles still retain therapeutic neutralization against future variants.
High titer mismatch equals medium titer variant match in neutralization efficacy

Sorting higher Euroimmun categories indicates virus neutralization to WA-1, delta and omicron
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Therapeutic Convalescent Plasma Niche
Antibodies work best when delivered early in disease in high

antibody levels

Efficacy will be unique to different microbes

Antibody naive or predominate seronegative

Two phase disease with mild disease before severe disease

High (above 1%) case fatality to warrant convalescent donor pools
Lack of efficacious small molecule antivirals

No vaccine or monoclonal antibody therapy

Availability of rapid molecular diagnostic outpatient test

Potential candidates-RSV in adult immunosuppressed, Bird flu, West
Nile Virus, Andes Hantavirus, CCHF, fungal infections, Staph.
aureus, Candida auris, Acinetobacter baumanii
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Main clinical and laboratory findings of HFRS and HCPS

Fever
Myalgia

‘Headache
- Backache

- Abdominal-
pain .
- Vomiting

- Blurred
' vision

+W¢B IgM
: ¢ Viral RNA in
, blood

Incubation

Clinical I

HCPS=hantavirus
cardiopulmonary syndrome.

HCPS <

Laboratory

Lancet Infect Dis 2023;
23:e371-82

. Prodrome :

3 |
Disease Convalescence

B Respiratory failure
B Hypotension or shock

B Thrombocytopenia
B Proteinuria

B 4 Haematocrit

B 4 Immunoblasts

B 4 Creatinine
B 4 1DHlevels




CLint
0893-

CAL MICROBIOLOGY REVIEWS, . , p-
8512/10/$12.00 doi:10.1128/CMR.00062-09

HFRS

incubation period 3 weeks (1.5-6 weeks)
phases febrile,
hypotensive
oliguric
palyuric
convalescent
Case fatality rate 1-15%
pos lgM and lgG Ab to N pro symplom onset
NAT symptom onset
Treatment
ribavarin I fold drop in deaths
immunotherapy no RCT

vaccine phase 1/2

EWs, Apr. 2010, p. 412441

HPS

2 weeks (1.3-5 weeks)
fever

dyspnea cough
hypotensive/shock

convalescent
20-40%
symptom onset
symptom onset

inconclusive
no RCT
phase 1/2



A non-randomized multicentre trial of human immune plasma for
treatment of hantavirus cardiopulmonary syndrome caused by Andes virus

Intervention: Immune plasma from ANDV-convalescent donors (collected
>6 months post-HCPS via plasmapheresis), administered intravenously at
a neutralizing antibody (NAb) dose of 5,000 U /kg.

Results: From 2008-2012, Among 29 confirmed HCPS cases treated with
immune plasma, the case fatality rate (CFR) was 14% (4 /29), compared to:
. 32% (63 /199) in untreated cases nationally during the same period (P =

0.049, OR 0.35)
. 27% (18 /66) at the same study sites from 2005-2012 (P = 0.15)
. 33% (20 /60) in a prior methylprednisolone trial (P = 0.052)
Safety: No serious adverse events were associated with plasma infusion.
Limitations: The study was non-randomized, and plasma NAD titers
achieved in recipients were variable. Viral load remained stable despite
treatment, raising questions about the mechanism of benefit.

Antivir Ther. 2015;20(4):377-86. doi: 10.3851/IMP2875. Epub 2014 Oct 15



The Convalescent Plasma Path Forward

Maintain a registry of confirmed recovered survivors who may be eligible to
donate high-titer investigational immune plasma if requested under an
authorized clinical/regulatory pathway for many pathogens of pandemic potential

Core components (Public/Private Sponsorship for Investigational program)
Confirmed survivor registry

Permission-to-contact consent

Neutralizing antibody testing pathway

Donor classification system

Apheresis collection SOP

Investigational labeling/storage/release SOP

IND/expanded access template

Public health and hospital referral network

The model is a public-health—linked warm registry of confirmed hantavirus (other
potential pandemic microbe) survivors, prequalified by neutralizing antibody testing,
with rapid apheresis activation under IND/expanded access or trial protocol.

AABB Plasma Antibody Network (PLAN)-Reik, Lanteri, Casadevall, Sullivan, Hanley



The clinical trial engine is built to shine bench data on equipoise.

FDA approvals rely on multiple trials in multiple phases of disease for safety and efficacy as well as potency.
FDA approval on Dec 10 2024 with safety, efficacy and potency against variants of concern generated much of this JHU
work. The CSSC manuscripts were all crafted to generate the FDA evidence base for approval.

PUBLISHED MANUSCRIPTS (#=61) March 2020 to March 2025

A. Papers testing safety and efficacy in diverse clinical populations (#=5)

Efficacy in Infection outpatient prevention (no), Early outpatient treatment (yes), Pediatric pharmacokinetics (yes), death
reduction in both outpatients and inpatients (yes) and in those newly mechanically ventilated (yes).

B. Papers characterizing donor convalescent plasma (#=16)

Age, sex and hospitalizations increase convalescent antibody levels, Fragment crystallizable portion contributes to CCP efficacy
function, CCP has remnant elevated cytokines and heterogeneity of T-cell responses contributes to durable immunity

C. Papers describing novel biologic properties of convalescent plasma recipients and variant activity (#=11)

CCP catalyzes (degrades) SARS-COV-2 spike protein, CCP neutralizes future variants appearing months after infection or
vaccination, dual vaccination and infection raise high the antibodies.

D. Papers characterizing secondary outcomes of clinical studies (#=10)

Early transfusion of plasma units in the upper 30% of study donors' antibody levels reduced outpatient hospitalizations. High
antibody level plasma units, given early, should be reserved for therapeutic use. Outpatient convalescent plasma is safe. A
Meta-Analysis of Individual Participant Data from 5 diverse outpatient trials noted early high titer effectiveness.

E. Guidance and perspectives (#=19)

Meta-analysis perspective on convalescent plasma compared to monoclonals, antiviral drugs and repurposed drugs in the
outpatient setting to prevent hospitalizations. Guidance on the use of CCP to treat immunocompromised COVID-19 patients.
When transfused within 7 days from symptom onset, CCP significantly reduced the risk of death in those already hospitalized.
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