S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



DOI: 10.1111/ajt.17086

LETTER TO THE EDITOR

AJT

Intravenous immunoglobulin contains high-titer neutralizing

IgG antibodies to SARS-CoV-2

To the Editor:

Intravenous immunoglobulin (IVIg) is used for the treatment of im-
munodeficiency disorders, autoimmune diseases, and constitutes
a key component of desensitization and treatment of antibody-
mediated rejection.1 The diversity and robustness of the IgG
content is likely related to the number of donors (1000-15000)
from which single lots of IVIg are derived.? Monoclonal antibod-
ies against SARS-CoV-2 Spike have become key components for
the treatment and prevention of SARS-CoV-2 infections, especially
in immunocompromised individuals, but recently have been noted
to have limited ability to prevent infection from variants of con-
cern (VOC), especially Omicron.® Polyclonal IgG products obtained
from convalescent and vaccinated donors could have advantages
in prevention and treatment of COVID-19 and VOC, especially
in kidney transplant recipients where IgG responses to vaccines
are minimal.* Here, we report on analysis of IVIg (Privigen, 10%,
CSL-Behring) for the detection of neutralizing antibodies to Spike
receptor-binding domain (RBD) for ancestral and Omicron variant
and anti-Nucleoprotein IgG in IVIg lots analyzed from 2021 and
2022 (Supplemental Methods & Notes are in the Supplemental
Appendix). IVIg products from 2021 showed minimal activity in the

Spike-RBD assay. However, samples obtained from 2022 showed

strong binding to SARS-CoV2 ancestral spike at 1:1000 dilution
(Figure 1A). Neutralization assays for ancestral and Omicron spike
also showed significant neutralization of ancestral spike while 1VIg
showed minimal neutralization of Omicron (Figure 1B). We also
analyzed levels of anti-spike IgG (indicative of post-vaccination
or post-infectious seropositivity) in IVIG samples from 2022 lots
using an assay recently approved by the FDA for the qualification
and manufacture of convalescent plasma (AdviseDx SARS-CoV-2
IgG 11).> Under this EUA, convalescent plasma units with 1gG titers
>1280 AU/ml are deemed acceptable; here, IVIg showed anti-Spike
I1gG levels of 4874 and 4650 AU/ml, respectively, greater than two-
fold higher than required for convalescent plasma. Another report
showed similar findings for plasma used in IVIg preparation.® Next,
we determined if IVIg contained IgG antibodies specific for viral
nucleoprotein, possibly indicating IgG against Omicron nucleop-
rotein. This was assessed using anti-nucleoprotein IgG antibody
assay (SARS-COV2-IGG assay). Anti-nucleoprotein antibodies in
IVIg were 4.11 and 4.70 S/CO units, respectively. When compared
to anti-nucleoprotein IgG titers in convalescent plasma obtained
from 60 patients 8-28 days post-COVID-19 infection, IVIg titers
were in the 25th and 29th percentile, reflecting higher titers than

seen in most units of acute convalescent titer patients. We then
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assessed Ancestral Spike IgG-RBD levels in six kidney transplant
patients receiving IVlg 1-2 gm/kg for treatment of hypogamma-
globulinemia or polyoma BK viremia (Figure 1C). The mean Spike-
1gG levels pre-IVlg were 453.68 + 521 AU/ml but increased to
8867 + 3094 AU/ml post-IVIG (p < .0001). The half-life of IVIg is
~30 days; thus, single infusions of 1VIg should provide neutralizing
antibody for ~2-3 M. To date, none of our IVIg-treated patients
have developed SARS-CoV-2 infections.

In summary, current IVIg products show high titers of SARS-
CoV-2 I1gG, representing IgG from vaccinated and convalescent do-
nors. IVIg could represent a robust source for administering passive
and neutralizing immunity to immunocompromised patients in situ-
ations where vaccine-derived immunity is lacking and therapeutic

monoclonals are possibly ineffective.
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