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Convalescent Plasma for COVID-19

• What is convalescent plasma

• How does it work

• Historical use

• Data for COVID-19



The Convalescent Sera Option for Containing COVID-19

Casadevall A, Pirofski LA,  J Clin Invest. 2020;130(4):1545-1548. https://doi.org/10.1172/JCI138003.

Passive Antibody Therapy: Administration of antibodies against a given agent to a susceptible 
individual for the purpose of preventing or treating an infectious disease due to that agent



Passive Antibody Therapy

General Principles
• More effective for prophylaxis than 

treatment

• More effective when used early

• A sufficient amount needs to be 
administered

• Variables to consider
• Volume of transfusion
• Time to transfusion
• Antibody titers in plasma

Historical Sequence 
• Human convalescent plasma (only 

available now)

• Concentrates (Immunoglobulin)
• Rabies
• Hep B
• RSV
• VZV

• Monoclonal antibodies
• (RSV; palivizumab)

• Human antibodies derived from 
genetically engineered cows



Timeline of Passive Antibody Therapy
Casadevall A, et al. Nat Rev Microbiol. 2004;2(9):695-703



PASSIVE ANTIBODY THERAPY 
FOR INFECTIOUS DISEASES

The different biological effects of antibodies. 
Toxin and virus neutralization, complement 
activation and direct antimicrobial functions 
such as the generation of oxidants are 
independent of other components of the 
host immune system, whereas antibody-
dependent cellular cytotoxicity and 
opsonization depend on other host cells and 
mediators.

Casadevall A, et al. Nat Rev Microbiol. 
2004;2(9):695-703



Passive antibody 
therapy in 
COVID-19
• Potential mechanisms of coronavirus 

antibody neutralization and antibody 
enhancement of infection. a | 
Mechanism 

• Neutralizing antibodies could block viral 
infection by binding to the viral spike 
protein and preventing it from interacting 
with the cellular receptor angiotensin-
converting enzyme 2 (ACE2). Mechanism

• Neutralizing antibodies could bind to the 
viral spike protein and block the 
conformational changes that the spike 
protein must undergo to facilitate fusion 
of the viral and host cell membranes. b | 
Antibodies could enhance viral entry into 
immune cells by binding to the viral spike 
protein with their Fab portion and to Fc 
receptors (FcRs) with their Fc domain.

Nature Reviews in Immunology , 402 | July 2020 | volume 20



PASSIVE ANTIBODY THERAPY FOR INFECTIOUS DISEASES 

Casadevall A, et al. Nat Rev Microbiol. 2004;2(9):695-703



Has Convalescent Plasma Worked in the Past?

• The best evidence comes from a 
randomized trial in patients with 
Argentine hemorrhagic fever (caused 
by Junin virus, an arenavirus), in which 
217 patients were assigned to receive 
500 mL of convalescent plasma or 
control plasma within eight days of 
symptom onset.

• Mortality was lower in the 
convalescent plasma group (1 versus 
16.5 percent). In comparison, patients 
treated after nine or more days from 
symptom onset did not have a survival 
benefit.

Maiztegui JI, Fernandez NJ, de Damilano AJ. Lancet. 1979;2(8154):1216.



Has Convalescent Plasma Worked in the Past?

It is a fundamental principle in all serum therapy that 
to obtain the best results the serum must be given 

early in the disease.



Meta-Analysis: Convalescent Blood Products for Spanish 
Influenza Pneumonia: A Future H5N1 Treatment?

Annals of Internal Medicine. 2006; 145(8):599-609. doi:10.7326/0003-4819-145-8-200610170-00139



Conclusions. Treatment of severe H1N1 2009 infection with 
convalescent plasma reduced respiratory tract viral load, 
serum cytokine response, and mortality.



Convalescent Plasma and COVID-19

?



Effect of Convalescent Plasma Therapy on Time to Clinical Improvement in Patients 
With Severe and Life-threatening COVID-19: A Randomized Clinical Trial. 

Methods

• 103 patients with severe COVID-19 to 
receive SC plus CP or SC alone. 

• The interval between development of 
symptoms and plasma administration 
was long (median, 30 days).

• Titer of of Ab to the spike protein (S) of 
1:640 was used

• The plasma dose was approximately 4 to 
13 mL/kg of recipient body weight.

RESULTS

• Lower 28-day mortality (24 versus 16 
percent; p = 0.30; odds ratio [OR] 0.59; 
95% CI 0.22-1.59)

• Greater likelihood of hospital discharge by 
28 days (36 versus 51 percent; p = 0.13)

• Faster improvement (2.2 days shorter; 
95% CI, 5.3 days shorter to 1 day longer)

• Greater likelihood of improvement (43 
versus 52 percent; hazard ratio [HR] 1.40; 
95% CI 0.79-2.49)

Le et al. JAMA 2020



Effect of Convalescent Plasma Therapy on Time to Clinical Improvement in Patients With 
Severe and Life-threatening COVID-19: A Randomized Clinical Trial. 



Observational studies of convalescent plasma in 
cohorts of patients hospitalized with COVID-19:
• Lower mortality (2.2 percent, versus 4.1 percent in controls) in a study involving 138 patients treated with 

convalescent plasma and 1430 controls; the likelihood of clinical improvement showed a correlation with less-
severe disease and a non-significant association with higher antibody titers in the plasma.

• Lower mortality (10 percent, versus 30 percent in controls) in a study involving 20 patients treated with 
convalescent plasma and 20 controls; there were no deaths in patients who received plasma prior to seven days of 
hospitalization.

• Lower mortality (6.5 percent, versus 30 percent in controls) in a study involving 46 plasma-treated individuals and 
23 matched controls).

• Reduced viral shedding (but no effect on mortality, which was very high overall) in study involving six individuals in 
the intensive care unit (ICU) treated with convalescent plasma and 15 who were not.

Xia X, Li K, Wu L, et al. Blood. 2020;136(6):755.
Hegerova L, Gooley TA, Sweerus KA, et al. Blood. 2020;136(6):759.
Perotti C, Baldanti F, Bruno R, et al. Haematologica. 2020

Zeng QL, Yu ZJ, Gou JJ, J Infect Dis. 2020;222(1):38.
Bloch EM SOBlood. 2020;136(6):654.



Convalescent Plasma and COVID-19

Michael Joyner, Mayo Clinic Webinar



Mayo Clinic COVID-19 Convalescent Plasma Program

Michael Joyner, Mayo Clinic Webinar



Effect of Convalescent Plasma (CP) on Mortality among 2 Hospitalized 
Patients with COVID-19: Initial Three-Month Experience

• Objective: To explore signals of efficacy of COVID-19 CP. 

• Design: Open-label, Expanded Access Program for the treatment of 
COVID-19  patients with human CP. 

• Setting: Multicenter, including 2,807 acute care facilities in the US and 
territories. 

• Participants: Adult participants enrolled and transfused with CP 
between April 4 and July 4, 2020 who were hospitalized with (or at risk 
of) severe or life threatening acute COVID-19 respiratory syndrome.

• Intervention: Transfusion of at least one unit of human COVID-19 
convalescent plasma during hospitalization. 

medRxiv preprint doi: https://doi.org/10.1101/2020.08.12.20169359.this version posted August 12, 2020



Effect of Convalescent Plasma (CP) on Mortality among 2 Hospitalized 
Patients with COVID-19: Initial Three-Month Experience:  RESULTS: 
N= 35,322 Patients Transfused

• High proportion of critically-ill patients

• 52.3% in the intensive care unit (ICU)

• 27.5% receiving mechanical ventilation at the time of plasma transfusion.

• The 7-day mortality rate

• 8.7% [95% CI 8.3%-9.2%] in patients transfused within 3 days of COVID-19 diagnosis

• 11.9% [11.4%-12.2%] in patients transfused 4 or more days after diagnosis  

• The 30-day mortality 21.6% vs. 26.7%, p<0.0001

• Mortality in relation to IgG antibody levels in the transfused plasma. 

• High IgG plasma  seven-day mortality was 8.9% (6.8%, 11.7%)

• Medium IgG plasma mortality was 11.6% (10.3%, 13.1%)

• Low IgG plasma mortality was 13.7% (11.1%, 16.8%) (p=0.048) 

medRxiv preprint doi: https://doi.org/10.1101/2020.08.12.20169359.this version posted August 12, 2020



Table 2: Early safety indicators of COVID-19 convalescent plasma in 5000 patients

J Clin Invest DOI: 10.1172/JCI140200

RESULTS. The incidence of all serious adverse events 
(SAEs), including mortality rate (0.3%), in the first 4 hours 
after transfusion was <1%. Of the 36 reported SAEs, there 
were 25 reported incidences of related SAEs, including 
mortality (n = 4), transfusion-associated circulatory 
overload (n = 7), transfusion-related acute lung injury (n = 
11), and severe allergic transfusion reactions (n = 3). 
However, only 2 of 36 SAEs were judged as definitely 
related to the convalescent plasma transfusion by the 
treating physician. The 7-day mortality rate was 14.9%.
CONCLUSION. Given the deadly nature of COVID-19 and 
the large population of critically ill patients included in 
these analyses, the mortality rate does not appear 
excessive. These early indicators suggest that transfusion 
of convalescent plasma is safe in hospitalized patients 
with COVID-19.



Conclusions

• Convalescent Plasma may work for COVID-19
• If it works, the earlier it is given the better

• If it works, the higher titers of antibodies against SARS-COV-2 the better

• Convalescent Plasma for COVID-19 seems to be safe

• Randomized trials are ongoing

• Until we have an effective vaccine it is the only immunotherapy 
available


