
Louis M. Katz MD
CMO, Mississippi Valley Regional Blood Center

Adj. Clin. Professor, Carver College of Medicine, University 
of Iowa, Iowa City, IA, USA

COVID-19 Convalescent Plasma:
Toward (a little) Clarity?

IPFA/PEI
27th International Workshop on Surveillance 
and Screening of Blood-borne Pathogens.



Disclosures

•No relevant conflicts of interest

•Paid consultant (past 12 months)

• TerumoBCT (Mirasol)

• Cellphire (Thrombosomes)

• Ortho Clinical Diagnostics (COVID)

• Roche Molecular Systems (MPX)



Objectives:

COVID-19 Convalescent Plasma (CCP)

1. Who

2. What

3. Where

4. Whither CCP?



CCP is an antiviral preparation
It is likely to work best if there is virus around!!

Community Ward Step-up unit ICU

Likely location

Clinical phase

Viral Pulmonary Inflammatory        Thrombotic

Time from infection

≈8-10 days



Cevik et. al. CID 2020. ciaa1442, https://doi.org/10.1093/cid/ciaa1442

Median 

seroconversion
(highly assay 

dependent)

Adapted from Cevik et. al. CID 2020. https://doi.org/10.1093/cid/ciaa1442

https://doi.org/10.1093/cid/ciaa1442
https://doi.org/10.1093/cid/ciaa1442


Donor Apheresis Plasma Infusion (1-2 Units)

Donors Recovered
From COVID-19

Patients With
COVID-19

CCP

Matching: ABO Compatible

SARS-CoV-2
Neutralizing Antibodies

SARS-CoV-2
Neutralizing Antibodies

YYYY YYYY

Blood Plasma Plasma

• Passive PEP works for multiple pathogens

• HBIG

• VZIG

• ISG or IgIV for HAV

• TIG

• RIG

• ISG for measles, rubella, mumps….

• Successful for Argentine Hemorrhagic Fever in RCT 

Every pandemic in 20th century, pneumococcal disease

• In use &/or tried for RSV, Ebola, SARS, MERS, flu A, 

CMV, botulism, anthrax, vaccinia, varicella….

Passive Immunotherapy

Administration of immune

plasma, immunoglobulins 

(IM/SC/IV) from pooled 

plasma, or MoAbs

to prevent/treat infections

• Specific

• Early

• Enough
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strikes out as COVID-19 

treatment”
Richard Harris

10 March 2021, Morning Edition
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So, what’s happened?

•08/20: EAP CCP data 

“misrepresented” by 

White House/FDA

•01/21: RECOVERY RCT 

suspended for futility

•03/21: C3PO RCT 

suspended for futility 

•03/21: Meta-analysis of 

“good studies”

Convalescent plasma in patients admitted to hospital
with COVID-19 (RECOVERY): a randomized, 

controlled, open-label, platform trial





MVRBC suspends CCP collections 

epi-week 12, and mothballs SOPs



All cause mortality Length of stay Mechanical ventilation

Risk ratio 95% CI Risk ratio 95% CI Risk ratio 95% CI

Peer reviewed 

(n=4)
0.93 0.63-1.38 1.17 0.07-20.34 0.76 0.2-2.87

All (n=10) 1.02 0.92-1.12 1.07 0.79-1.45 0.81 0.42-1.58

CCP: systematic review & meta-analysis

Janiaud et al.  JAMA. 2021



CCP: Systematic review & meta-analysis

Janiaud et al.  JAMA. 2021



Libster et al. NEJM. 2021

• 160 patient RCT with masked saline 

placebo infusion, June-October 2020

• ≥75 years or 65-74 & ≥1 comorbidity

• Symptomatic & positive PCR from in-

home screening

• ≤72 hours of symptoms at infusion

• 250 mL high titer CCP outpatient

• No other experimental therapy

• 1º endpoint, progression to defined 

severe disease within 15 d. of CCP

Intention-to-treat population outcomes

No./total no. (%)

CCP (n-80)
Placebo 

(n=80)
RR (95% CI)

1º endpoint 13/80 (16) 25/80 (31) 0.52 (0.29-0.94)

2º endpoints

Life threatening 4/80 (5) 10/80 (12) 0.40 (0.13-1.22)

Ventilator 2/80 (2) 4/80 (5) 0.50 (0.09-2.65)

Critical illness 5/80 (6) 6/80 (8) 0.83 (0.27-2.62)

COVID death 2/80 (2) 4/80 (5) 0.50 (0.09-2.69)

Composite 2º 7/80 (9) 12/80 (15) 0.58 (0.24-1.41)



Randomized, double-blind, controlled trial of CCP 
in adults with severe COVID-19 (Apr.-Nov. 2020)

CCP (median neutralization titer 1:160) vs. control plasma collected before pandemic.

Hospitalized at 5 facilities in NYC & Rio. Mean age 60 vs. 63. Mean symptoms 9 vs. 10 

days. 94% vs. 93% on HFO2 or more support.

Outcome CCP (n=150) Control (n=73)

Adjusted Odds 

ratio 95% CI

Primary (clinical 

status day 28)

Improvement in WHO 

ordinal scale (modified)
1.38 0.73-2.61

Secondary (28-

day mortality)
19 (12.6) 18 (24.6) 0.47 0.21-1.06

“…use of convalescent plasma was not associated with significant improvement in 28 

days clinical status. The “significant” reduction in mortality associated with 

convalescent plasma, however, may warrant further evaluation.”
O’Donnell et al. MedRxiv. 2021.



RECOVERY:  RCT of CCP in hospitalized patients vs. SOC

The RECOVERY Collaborative Group.  MedRxiv. 2021



Hamilton FW.  MedRxiv.  2021



Other issues arising
• Making CCP after immunization of 

recovered patients

• FDA allows this

• If CCP works, can “super” donors 

after vaccine overcome immune 

escape by variants?

• Stay tuned

• “New vs. old” & “local vs. 

imported” CCP for “variant” 

therapy

• “Data-free zone” (almost—EAP preprint)

Saadat et al. JAMA. 2021



Donor proximity vs. mortality (June-August 2020)
(US EAP COVID-19 plasma consortium)

Estimated
relative risk 95% CI P value

Base model 
(n=27,952) 0.83 0.74-0.86 <.001

Model 2 
(n=27899)* 0.83 0.78-0.90 <.001

Model 3 
(n=9279)¶ 0.77 0.68-0.87 <.001

* Adjusted for age, ICU, respiratory failure, region, gender, 

time to transfusion, donor distance

¶ Adjusted for age, ICU, respiratory failure, region, weight 

cohort, gender, infiltrates or hypoxia, Remdesivir, 

corticosteroids, time to transfusion, donor distance

Kunze KL et al. MedRxiv. 2021

A. Variable importance plot predicting 

30-day mortality

B. Partial dependence plot of estimated 

mortality accounting for average 

effect of all other predictors



Whither CCP (very US-centric)?

FDA (EUA)…

• High titer may work in hospitalized patients given early

• Early generally means prior to respiratory failure.

Houston, we have a problem!

• “Hospitalized” is an issue regarding “early” use

• (N.B. ER & infusion centers are often “in hospitals”)

• Need more data on very early patients and high risk exposed

• If time & place matter variants may extend the “life” of CCP cf. 

MoAbs and HIG

• Role of recipient antibody screening?



Whither CCP?

1. CCP is an antiviral therapy

2. There must be antibody in the preparation

3. History tells us to use it early (see #1)

4. In the face of variants may be the “go to” passive 

immune therapy

5. “Off-the-shelf” protocols for production & use in 

the next pandemic?



Katz’ Law of COVID-19

• This is what I think today

• Ask me again tomorrow

• I may change my opinion



Thanks for the invitation and stay safe

lkatz@mvrbc.org


