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Letter to the Editor

Current studies of convalescent plasma therapy for COVID-19 may underestimate risk of antibody- E

dependent enhancement
To the Editor,

As more and more patients recover from coronavirus disease 2019
(COVID-19) in the coming weeks, convalescent plasma will become
increasingly accessible as a treatment option. The first case series de-
scribing the use of convalescent plasma to treat critically-ill patients
with COVID-19 showed clinical improvement and a decline in viral load
in all treated patients, serving as a proof-of-concept for this strategy [1].
However, evidence from animal models of severe acute respiratory
syndrome coronavirus (SARS-CoV) suggests that the role of antibodies
in the pathogenesis of highly-pathogenic coronaviruses is complex.
Rhesus macaques immunized with vaccines containing SARS-CoV spike
protein who developed high neutralizing anti-spike titers prior to in-
oculation with SARS-CoV developed more severe acute lung injury
(ALI) than non-immunized controls, despite having lower viral loads
[2]. One possible explanation for these findings is that antibodies help
to shift the burden of infection into macrophages and other immune
cells, a process which has been shown to occur in vitro [3]. SARS-CoV
infection of macrophages may then lead to changes at the transcrip-
tional level that potentiate the exuberant and dysregulated innate im-
mune response that typifies ALI in SARS [4].

This shift may have a greater impact on disease severity if anti-
bodies are present early in the course of infection. Retrospective studies
of SARS patients found an association between early seroconversion
and ICU admission and mortality [5]. SARS-CoV-infected macaques
who developed anti-spike antibodies prior to clearing the virus from
their lungs were found to have more severe ALI with recruitment of pro-
inflammatory macrophages compared to macaques who developed
antibodies after clearing the virus [2]. Early seroconversion may have
reflected development of non-neutralizing antibodies, which are known
to cause antibody-dependent enhancement (ADE) in other viral infec-
tions, although even neutralizing SARS-CoV antibodies at the ACE2
receptor site can contribute to ADE in immune cells [3].

Current studies of convalescent plasma are limited by lack of re-
presentation of patients in the early phase of infection, as well as
confounding from multiple concurrent therapies and small patient
numbers. It is possible that ADE could result in more severe disease only
in a subset of patients who are genetically susceptible, therefore, studies
of convalescent plasma with small numbers of patients may under-
estimate the risks of paradoxical worsening in selected populations [6].
While convalescent plasma has potential to benefit a large number of
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patients, its overall safety and the appropriate timing of administration
need further study. In the interest of avoiding harms, convalescent
plasma should undergo the same rigorous scientific approach as other
experimental treatments.
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