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Severe COVID-19 in an APS1 patient
with interferon autoantibodies treated
with plasmapheresis

To the Editor:

Type I interferons (IFNs) are crucial in protecting against
severe coronavirus disease 2019 (COVID-19), and a high per-
centage of patients with life-threatening COVID-19 either carry
loss-of-function variants in the genes for type I IFNs or
neutralizing autoantibodies (aAbs) against type I IENs." This
is in agreement with observations that the IFN response is impor-
tant in limiting the early viremic phase of the disease, as well as
for the subsequent resolution of inflammation.” Removal of aAbs
through plasmapheresis has been suggested as a targeted treat-
ment in severe COVID-19 with concomitant type I IFN aAbs.'"

Autoimmune polyendocrine syndrome type 1 (APS1) is
characterized by neutralizing aAbs to type I IFNs.” As a proof-
of-concept, we present the case of a child with APS1 and aAbs
to type I IFN who developed life-threatening COVID-19 and re-
sponded rapidly to treatment with plasmapheresis, intravenous
immunoglobulin (IVIg), and high-dosage corticosteroids. The pa-
tient is an 8-year-old girl with APS1, verified by homozygous
AIRE [c.1616C>T (p.Pro539Leu)] mutations, typical clinical pre-
sentation including Addison disease, hypoparathyroidism, and
vitiligo. She carried aAbs characteristic for APS1, among them
high-titer aAbs against IFN-w and IL-22 (Fig 1, C).

The patient presented with a cough, fever, and a positive PCR
result for severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2). Her clinical condition deteriorated, leading to
transfer to the intensive care unit where she was put on a ventilator
on day 7 from the onset of symptoms. Because the patient had
high concentrations of aAbs to type I IFN before infection, we
hypothesized that removal of these aAbs might improve her
severe clinical manifestation of COVID-19. Therefore, daily
plasmapheresis, followed by IVIg, was applied for 5 consecutive
days (days 7-11). After 4 days on the ventilator, the patient could
be extubated on day 10, and on day 22, the patient was discharged
in good condition without any sequelae (Fig 1, A).

Monitoring of aAbs to a broad range of type I IFNs during the
course of disease showed that the initially high concentrations
decreased during plasmapheresis and returned to high levels again
when plasmapheresis was discontinued (Fig 1, D and E). In par-
allel with the decline in aAb levels, a small surge in IFN-a was
detected, which was undetectable before plasmapheresis (Fig 1,
C). Furthermore, after plasmapheresis, the patient’s serum
was less neutralizing (Fig 1, F) and to a lower extent inhibiting
IFN-a—induced signal transducer and activator of transcription
1 phosphorylation (Fig 1, G) in monocytes in in vitro assays.

The patient developed adaptive immunity to SARS-CoV-2 with
high titers of IgA and IgG SARS-CoV-2 antibodies as well as
proliferation of CD4 and CDS8 T cells and production of IFN-y
and CXCL10/IP10 after S and N protein stimulation (Fig 1, H
and /).

The present case underlines the importance of considering
inborn errors of immunity in patients with severe COVID-19.
Furthermore, although a single case cannot demonstrate causality,
we hypothesize that the removal of type I IFN—specific aAbs by
plasmapheresis, in addition to high-dose corticosteroids and IVIg,

represents a targeted treatment with benefits for patients who have
aAbs against type I IFN and severe COVID-19. Formal studies are
needed to test this hypothesis.
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have been possible to conduct this research.
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FIG 1. A, Timeline showing interventions in our patient. B, Chest x-radiographs before start of plasmaphe-
resis and after treatment. C, Trajectories for serum aAbs, inflammatory markers, and SARS-CoV-2 Ct values
throughout the disease course. Gray bars indicate plasmapheresis. D, IFN aAbs in sera from the patient and
healthy controls assessed using a bead-based array. The patient is positive for all IFN aAbs tested except for
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aAbs against IFN-y and IFN-B1. E, Heatmap illustrating that IFN aAb concentrations decrease during plasma-
pheresis (day 12) and return to high levels after discontinuation of plasmapheresis (day 20). F, Neutraliza-
tion assay for IFN-a. High-level IFN-a control and serum from a patient with COVID-19 with 0.1% serum from
our patient before and after plasmapheresis. G, Effects of patient sera diluted 1:10, on the phosphorylation
of STAT1 in monocytes after stimulation with either IFN-a or IFN-y. Phosphorylation after IFN-a stimulation
in presence of 0.4% patient serum during treatment. H, Proliferation of CD4" and CD8™ T cells stimulated,
separately, with SARS-CoV-2 nucleocapsid (N) and spike (S) peptides and PHA. I, T-cell proliferation and
production of cytokines, after peptide N and peptide S stimulation of PBMCs, and serum concentrations
of specific IgG and IgA anti-SARS-CoV-2 antibodies on days 7 and 28. CRP, C-reactive protein; HC, healthy
control; HFO, high-flow oxygen; iv, intravenous, MFI, mean fluorescence intensity; po, per os (by mouth);
STAT1, signal transducer and activator of transcription 1.



