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CP – Conceptual Model

Adapted from Casavedall & Pirofski 2020



Notable Historic Uses of Antibody TX 
Against Infectious Diseases

Montelongo-Jauregui  et al PlOS Path 2020



Meta Analysis 1918

Luke et al Ann Int Med 2006



Horace Hodes on Time to Treatment: 
Antitoxin & Diphtheria  (Nelson’s Pediatrics, 1946)



History Shows For Antibody Therapy–
Early Use, High Titer Essential!



Twitter Saves Lives?
WSJ February 27, 2020



Early Signals of Efficacy 2020-2021

• Experiments of Nature?

• Dose Response Relationship Between Abs vs 
Outcomes?

• 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?

J Allergy Clin Immunol Pract 2020



Patients With Deficient Antibody Responses:
Dramatic Temporal Associations Frequently Noted

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 
• Workflow
• Navigator and FAQ functions
• Case report tools
• Full-service communication center

• 4/6 1st 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 

3 Goals 
Safety  
Access 

Efficacy!



January 2021

• Dose Response Relationship

• Early use

• Confirms pre WW2 insights 
about antibody therapy

• Pre-print available in August 
of 2020

• 5 months
- Access 

- Safety

- Efficacy



Antibody Dose Response Seen in EAP
Ortho Vitros Qualitative Assay

Joyner et al NEJM 2021



Houston Matched Control Data Oct 2020
Value of Preprints!



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

> 40k Units/Wk 
Collected



Fall 2020 Real World Clinicians Get It!
Early Use – High Titer

Mozaffari et al 2021

Early use of 
high titer 

plasma was 
happening! 



RWD - Hospital Corp America: JCI 2021



The Population Data Shows An Inverse 
Relationship Between Plasma Use & Mortality

Casadevall et al eLife 2021



2021: What Happens When You 
Aggregate Early K-M Curves?

Klassen et al Front Med 2021



By Fall/Winter of 2020-21 We Knew:

1. CP was safe

2. High titer likely worked if given early

3. Clinicians using high titer in the real world

4. 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?



Recovery: Signals of Efficacy In Key Use Cases

Signals of efficacy

1. Early tx p=0.07

2. No O2 p=0.06

3. No Steroids p=0.10

4. 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)



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

Thompson et al. 2021, JAMA Onc



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

Sullivan et al, NEJM 2022



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

Levine... & Sullivan et al Preprint 2022



CP “Rescues” B-Cell Depleted Patients With 
mAb Escape Variants 

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 

• Adapts to variants

• 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



VaxPlasma: High Post Infusion Ab Levels

Received 1 unit
VaxPlasma

Leon et al Trans Aph Sci 2021

Received 2 units
“standard” high titer CCP



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  

- 31 Pts, 2/3 heme malignancy

- 16 anti CD20, 5 BK inhibitors, 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

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

- Treatment of Last Resort



CCP & Hospitalized Immunocompromised Patients

Mortality benefit 
associated with 

COVID-19 convalescent 
plasma 

Ratio of death rates
95% confidence intervals

0.01 0.1 1 10

Source CCP Group Usual care group OR (95% CI)

Müller-Tidow et al, 2022 12/68 (18%) 15/65 (23%) 0.71 (0.31-1.67)

REMAP-CAP, 2021 31/66 (47%) 37/60 (62%) 0.66 (0.32-1.37)

Lacombe et al, 2022 4/22 (18%) 11/27 (41%) 0.32 (0.09-1.22)

Bar et al, 2021 1/15 (7%) 5/17 (29%) 0.17 (0.02-1.68)

RCT Total 48/171 (28%) 68/169 (40%) 0.58 (0.35-0.95)

Cristelli et al, 2021 13/58 (22%) 9/22 (41%) 0.91 (0.43-1.92)

Lanza et al, 2022 19/79 (24%) 46/159 (29%) 0.78 (0.42-1.45)

Thompson et al, 2021 19/143 (13%) 204/823 (25%) 0.47 (0.28-0.77)

Hueso et al, 2022 13/61 (21%) 29/76 (38%) 0.44 (0.20-0.95)

Biernat et al, 2021 3/23 (13%) 9/22 (41%) 0.22 (0.05-0.95)

MCT Total 67/364 (18%) 297/1,102 (27%) 0.57 (0.42-0.78)

Overall 115/535 (21%) 365/1,271 (29%) 0.57 (0.44-0.74)

Deaths/patients (%)

© Senefeld, Joyner, Casadevall 

Odds Ratio: 0.57 (0.44-0.74)
- CCP group (n = 535)
- Control group (n = 1,271)
- 9 trials

Senefeld, Casadevall & Joyner unpublished



Gachoud et al Br J Haematol 2022 

VaxPlasma – Give 2 Units



VaxPlasma Covers Newest Variants

Sullivan et al submitted



Why Do We Need 
VaxPlasma In Late 2022?

• New COVID-19 variants have “escaped” 
previously effective monoclonal 
antibodies.

• VaxPlasma has very high anti-COVID 
antibody activity that can neutralize the 
new variants. 
https://pubmed.ncbi.nlm.nih.gov/3630
9490/

• Unless VaxPlasma is available, IC 
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.



Courtesy D Sullivan

No longer 
in use due 
to escape

Outpatient Antivirals, mAbs & CP Comparison


