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• Respiratory viruses such as influenza do not typically cause viremia.

• Detection of viral RNA in the blood after a respiratory infection is uncommon.

• With the notable exception of « novel » coronavirus such as SARS-CoV (1) and MERS-

CoV-2

COVID-19 implication for transfusion: risks from the virus? 

Chang L et al, EID, 2020
7425 tested donors  
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• Investigation of 354 donations collected early 2020; including 311 associated with a post-donation 

information (PDI) and 43 trace-back donations (blood components transfused to 4 

immunocompromised COVID-19 patients).

• 4/311 (1.3 %) PDI samples tested positive for SARS-CoV-2 RNA with high Ct values (Ct> 36), suggesting 

low viral loads. Viral culture were negative (3/4). 

• None of the tested traced-back repository samples tested positive for SARS-CoV-2 RNA.

Cappy et al. Blood 2020 
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Jefferson et al, CID, 2020

Leblanc et al, Transfusion, 2020

• RNAemia, when present, is close to the limit of detection of rRT-qPCR with high cycle threshold 

(Ct) values (> 30)

• RNAemia tends to be associated with more severe disease

• When present, RNAemia appears to occur early in the course of disease (peak within 10 days of 

symptom onset), and duration of RNAemia is short

• RNAemia does not indicate the presence of infectious virions

• Overall, detecting infectivity in blood is unsuccessful 

• In respiratory samples, Ct values above 34 are no longer contagious 
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• RNAemia, when present, is close to the limit of detection of rRT-qPCR with high cycle threshold 

(Ct) values (> 30)

• RNAemia tends to be associated with more severe disease

• When present, RNAemia appears to occur early in the course of disease (peak within 10 days of 

symptom onset), and duration of RNAemia is short

• RNAemia does not indicate the presence of infectious virions

• Overall, detecting infectivity in blood is unsuccessful 

• In respiratory samples, Ct values above 34 are no longer contagious 

Sterile RNAemia?
• Viral load below a given threshold?

• Inhibitory factors in the blood?

• Defective viral genomes? 

• RNA debris resulting from immune cell 

uptake and degradation? 
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Bakkour S, et al. Transfusion, 2021

• 17,995 minipools (6 or 16), ≈258,000 donations, tested for vRNA between March and 

September 2020. 

• Three confirmed reactive minipools of 16

• Estimated prevalence of vRNA reactive donations: 1.16/100,000 (95% CI 0.40, 3.42). 

• The vRNA-reactive samples were non-reactive for Ab

• Estimated viral loads of the positive donations ranged from <1000 to <4000 copies/ml. 

• When tested, no infectivity was observed in inoculated permissive cell cultures.

• 2818 minipools (4)(9672 random donations) tested for vRNA during the first wave

• Five MP were weakly reactive. One out of the 20 plasmas included in these MP4 one 

exhibited low-level reactivity (RT-PCR, Procleix SARS CoV-2), confirmed upon 

sequencing.

• Estimated prevalence of vRNA reactive donations: 1.03/10,000 (95% CI 0–3.1). 

• All 20 plasmas non-reactive for Ab, no cytopathic effects in cell culture

• When recalled, the index-donor reported having had symptoms compatible with SARS-

CoV-2 infection a few days after donation. 

• Recipients (2 immunocompromised patients) of RBC and (pathogen-reduced) pooled 

whole blood platelet did not develop COVID-19.

Lecam S, et al. Transfusion, 2021 
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Cappy P et al, Blood Transfusion, 2021

• Investigation of 1,092 SARS-CoV-2-related PDI reports.

• Sixty-eight percent reported a positive nasopharyngeal RT-

PCR or antigenic testing and 22% of these also had 

symptoms at the time of testing.

• Thirty-seven (3.4%) donations with PDI tested positive for 

SARS-CoV-2 RNA (Ct between 36.5 and 42) confirming very 

low viral loads.

• There was no difference in demographic data or duration 

parameter (time elapsed between donation and onset of 

symptoms, positive RT-PCR or PDI) between RNAemic and 

non-RNAemic donors. 

• Cell culture (Vero E6)(n=26) did not yield viral growth.
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Saa et al (REDS-IV-P), JCI, 2022
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Saa et al (REDS-IV-P), JCI, 2022

• Reports of symptoms or a diagnosis of COVID-19 after donation preceded or 

coincided with increased general population COVID-19 mortality. 

• 2,250 blood donors who reported possible COVID-19–related post-donation 

information were tested for SARSCoV-2 RNA. 

• Detection of RNAemia peaked at 9%–15% of PDI donors in late 2020 to early 2021 

and fell to approximately 4% after implementation of widespread vaccination.

• RNAemic donors were 1.2- to 1.4-fold more likely to report cough or shortness of 

breath and 1.8-fold more likely to report change in taste or smell compared with 

infected donors without detectable RNAemia. 

• No infectious virus was detected in plasma from RNAemic donors; inoculation of 

permissive cell lines produced less than 0.7–7 plaque-forming units (PFU)/mL and in 

susceptible mice less than 100 PFU/mL in RNA-positive plasma based on limits of 

detection in these models
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COVID-19 implication for transfusion: risks from the virus? No, to the best of 

current knowledge

COVID-19 implication for transfusion: risks from the antibodies ?
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Antibody-dependant enhancement / Enhanced respiratory disease

Two main antibody-dependent enhancement (ADE) mechanisms in viral disease.

a: For macrophage-tropic viruses such as dengue virus, non-neutralizing or sub-neutralizing antibodies cause increased 

viral infection of monocytes or macrophages via FcγRIIa-mediated endocytosis, resulting in more severe disease

B: For non-macrophage-tropic viruses such as RSV and measles, non-neutralizing antibodies can form immune 

complexes with viral antigens inside airway tissues, resulting in the secretion of pro-inflammatory cytokines, immune 

cell recruitment and activation of the complement cascade within lung tissue. The ensuing inflammation can lead to 

airway obstruction and can cause acute respiratory distress syndrome in severe cases. 

Early evidence suggested that immune complex formation, complement deposition and local immune activation present 

the most likely ADE in COVID-19.

Lee et al, Nature Microbiol, 2020
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Monsalso et al, Nature Medicine, 2011

• Pandemic influenza viruses often cause severe disease in middle-aged adults without 

preexisting comorbidities. 

• Preexisting serum Ab that cross-react with, but do not protect against, 2009 H1N1 

influenza virus were found in middle-aged adults.

• High titers of serum Ab of low avidity for H1-2009 Ag, and low-avidity pulmonary 

immune complexes against the same protein, were identified in severely ill 

individuals. 

• C4d deposition—a marker of complement activation mediated by immune 

complexes—was present in lung sections of fatal cases. 
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• Isolation of Abs against the receptor-

binding domain (RBD) or the N-terminal 

domain (NTD) of SARS-CoV-2 spike from 

individuals with acute or convalescent 

SARS-CoV-2

• RBD and NTD antibodies exhibit 

function-specific modes of binding. 

• Select RBD Abs demonstrated Fc 

receptor- (FcγR)-dependent infection  

enhancement in vitro, while several non-

neutralizing NTD antibodies mediated 

FcγR-independent infection 

enhancement. 

• Both types of infection-enhancing Ab 

protected from SARS-CoV-2 replication 

in vivo

• Three of 46 monkeys infused with 

enhancing Abs had higher lung 

inflammation scores compared to 

controls. One monkey had alveolar 

edema and elevated bronchoalveolar

lavage inflammatory cytokines. 

Li et al, Cell, 2021 
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Hueso T et al, Blood, 2020

Hueso T et al, Leukemia, 2021

CCP transfusion in hospitalized COVID-19 patients (French CCP 

monitored access program) 

Occurrence of acute, often transient, increase in oxygen

requirement early after CCP transfusion in a limited number of 

patients (<5%)

Wang KY et al, BMJ Case Rep, 2021
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Hueso T et al, Blood, 2020

Hueso T et al, Leukemia, 2021

CCP transfusion in hospitalized COVID-19 patients (French CCP 

monitored access program) 

Occurrence of acute, often transient, increase in oxygen

requirement early after CCP transfusion in a limited number of 

patients (<5%)

Wang KY et al, BMJ Case Rep, 2021

Christina Avendano-Sola et al, JCI, 2021

• 350 patients were randomly assigned to either CP (n = 179) or SOC (n = 171). 

• CCP infusion–related events were reported in 10 patients; 5 were cases of severe worsening 

of dyspnea, 3 of which were reported as suspected TRALI. TRALI was ruled out after a full 

assessment. All patients recovered without sequelae except one patient who died on day 31 

due to underlying disease

• Mortality at day 28 in favor of CCP: HR 0.46, 95% CI 0.19–1.14
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Nguyen et al, Transfusion, 2020



efs.sante.fr

Nguyen et al, Transfusion, 2020

95,000 patients

Senefeld et al, Plos Medicine, 2021
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Plasma adverse events
Plasma

transfusion

Allergy

(/ 100 000)

TACO, 

TRALI

(/ 100 000) 

Ratio Allergy / 

TACO, TRALI 

2019 Hemovigance data, 

France (ANSM)
266000 114 6 22,8

2019 

Hemovigilance data, France  

(grade III-IV only) (ANSM)

266000 10,5 (<) 1 10,5

CCP (Expanded access

program)

(Senefeld et al, Plos Medicine) 

95000 116 483 0,2

Grade III and IV only / 100 000 BC 

French hemovigilance 2019 – mandatory web-based reporting to ANSM 
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Lacombe et al, medRxiv, 2022
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Lacombe et al, medRxiv, 2022
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Time point      HR(95% CI)
Day 28       0.36 (0.14-0.97)

Subgroup analyses: Patients with underlying immunodeficiency 

Lacombe et al, medRxiv, 2022
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RECOVERY Collaborative Group, Lancet, 2021 

Respiratory adverse events up to 72 hours 

after randomisation
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Sullivan et al, NEJM, 2022
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The ITAC (INSIGHT 013) Study Group, Lancet, 2022 

Subgroup analyses for primary endpoint 
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The ITAC (INSIGHT 013) Study Group, Lancet, 2022 

Subgroup analyses for primary endpoint 

“Most safety events were of a respiratory nature, including increasing 

dyspnea, increasing oxygen requirements and respiratory failure”

Composite safety outcome
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Junqueira et al, Nature, 2022

• Antibody-mediated SARS-CoV-2 uptake by monocytes/macrophages 

triggers inflammatory cell death that aborts production of infectious virus 

but causes systemic inflammation that contributes to COVID-19 

pathogenesis.

• Vaccine recipient plasma does not promote Ab-dependent monocyte 

infection

• Possibly a role for afucosylated anti-spike Ab (Larsen MD et al, Science, 

2021)? Such Ab Increase during acute infection, less so after  vaccination 

(Chakraborty S et al, Sci Trans Med, 2021)• Human macrophages activate inflammasomes, release IL-1 

and IL-18, and undergo pyroptosis upon SARS-CoV-2 

infection mediated by CD16 and ACE2.

• Blockade of inflammasome activation leads to the release of 

infectious virus by the infected macrophages. 

• Inflammasomes oppose host infection through the 

production of inflammatory cytokines and suicide by 

pyroptosis to prevent a productive viral cycle.

Sefik et al, Nature, 2022
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COVID-19 implication for transfusion: risks from the virus? No, to the best of 

our knowledge today

COVID-19 implication for transfusion: risks from the antibodies ? Maybe

Transient lung worsening early after COVID-19 convalescent plasma transfusion

• Only in COVID-19 patients with lung disease / high viral load only?

• Occurring infrequently

• Difficult to distinguish from other causes of ARDS: COVID-19 disease 

worsening per se, TRALI/ALI, or even TACO 

• Does/would not prevent a favorable outcome 

Further studies are needed to assess:

• Occurrence,  severity and characteristics

• Relation with immunization status and with outcome

• Involved  COVID-19 convalescent plasma  / antibodies

• Impact of vaccination in addition to convalescence:

- In CCP donors

- In blood and plasma donors: potential for adverse events in recipients of 

blood components and IvIg, notably (exclusively?) in SARS CoV-2 infected 

recipients
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