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Letter

Recombinant Antibodies Derived From Convalescent Whole Blood

May Be the Answer to COVID-19
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Dear Editor,
As of 1st May 2020, the SARS-CoV-2 virus has affected

3,308,555 people all over the world, and caused 234,112
deaths. There are currently no vaccines and no specific
therapeutic agents have been shown to be effective against
COVID-19 caused by SARS-CoV-2 (1).

In 1894, Emil von Behring treated diphtheria with anti-
sera, and in the process discovered passive immunity. He
won the Nobel prize in Medicine in 1901 for this discovery.
Since then, antibodies have been used to prevent or treat
many infections like Tetanus, Botulism, Hepatitis A, Chick-
enpox, Rabies, Measles, etc. (2).

Convalescent plasma is plasma obtained from people
who have recovered from an infection. It contains antibod-
ies that can confer passive immunity. Convalescent plasma
has been used successfully and without complications dur-
ing past outbreaks of SARS-CoV in 2003 (3), Ebola in 2015
(4), and Influenza A (H1N1) in 2009 (5). Given that a vaccine
against SARS-CoV-2 is at least months away, convalescent
plasma could be a potential treatment option for COVID-19.

A case-series of 5 critically-ill patients treated with con-
valescent plasma was reported by Shen et. al. in March
2020. It was reported that viral load reduced in all 5 pa-
tients following the treatment, and 3 out of 5 patients were
discharged from hospital (6). This study is however lim-
ited by the fact that there was no control group, therefore
it is not possible to ascertain if these patients could have
recovered without the treatment. Continued administra-
tion of steroids and antiviral agents after the administra-
tion of convalescent plasma confound the results. How-
ever, the results make a compelling case for conducting
randomised controlled trials of convalescent plasma in
treating COVID-19. Passive immunity is more effective as
prophylaxis than as therapy. However, prophylactic use

of convalescent plasma against COVID-19 is not possible
due to the scarce nature of convalescent plasma. A donor
weighing 60 kg may not safely donate more than 690 mL
of plasma twice a week, and the protocol followed by Shen
et al. (6) required the transfusion of 400 ml of plasma per
recipient.

Instead of relying completely on a finite resource like
convalescent plasma, we can use recombinant antibodies.
It is possible to manipulate these antibodies in-vitro such
that the recombinant antibody has a higher affinity to the
antigen than the original antibody (7). Recombinant an-
tibodies have not been previously used to generate vac-
cines or therapeutics for emergent infections, but they are
amenable to such use.

Detailed protocols for the generation of such recom-
binant antibodies can be found in the literature (8), the
discussion of which is outside the scope of this article.
Briefly, lymphocytes can be isolated from the peripheral
blood of people who have recovered from COVID-19, and
having a sufficiently high neutralizing antibody titer. The
entire repertoire of antibody genes can then be expressed
as a phage display library. SARS-CoV-2 can be grown in an
appropriate cell line like VeroE6 or Vero/hSLAM, and the
display libraries can be panned against the cell line to se-
lect antibodies with the highest affinity. These antibodies
can then be cloned and using a high yield expression sys-
tem, can be isolated from this system. The generation of
these monoclonal recombinant antibodies may take a few
months. Therefore simultaneously, lymphocytes isolated
from convalescing patients must be cultured and immor-
talised using EBV (9) or CD40L/IL4 (10) and polyclonal an-
tibody cocktail can be isolated from this culture. Such a
polyclonal antibody cocktail can be made available in a few
weeks. Antibodies thus isolated can be trialled in in-vitro

Copyright © 2020, International Journal of Infection. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0
International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the
original work is properly cited.

http://dx.doi.org/10.5812/iji.104463
https://crossmark.crossref.org/dialog/?doi=10.5812/iji.104463&domain=pdf


Konduru L

studies to assess efficacy in reducing viral load. Antibodies
found to be efficacious in-vitro can be trialled in COVID-19
patients to assess therapeutic benefit. In-vivo experiments
and clinical trials can also be conducted with these anti-
bodies to assess if they can be used to confer passive immu-
nity against SARS-CoV-2 in non-infected healthy persons.

Though active immunity confers long lasting protec-
tion, passive immunity from convalescent plasma and re-
combinant antibodies isolated from convalescent whole
blood confers immediate protection against disease, and
in the middle of a raging pandemic like the one we are cur-
rently facing, it is just what we need. We should be focusing
our energies on tapping its potential.
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