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Antibody Dependent Enhancement Due to Original Antigenic Sin and the
Development of SARS

Walter Fierz"" and Brigitte Walz? \U \'\' '1) &)Mﬁ
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Abstract Goto: @ P E@PL E

Human coronavirus (HCoV) is one of the most common causes of respiratory tract infections throughout

the world. Two phenomena observed so far in the development of the SARS-CoV-2 pandemic deserve @ G’/ ( (L%LL y
further attention. First, the relative absence of clinical signs of infections in children, second, the early

appearance of IgG in certain patients. From the point of view of immune system physiology, such an early

rise of specific IgG is expected in secondary immune responses when memory to a cross-reactive antigen is é \ C
present, usually from an earlier infection with a coronavirus. It is actually typical for the immune system to K
respond, to what it already knows, a phenomenon that has been observed in many infections with closely

related viruses and has been termed “original antigenic sin.” The question then arises whether such cross-

reactive antibodies are protective or not against the new virus. The worst scenario would be when such

cross-reactive memory antibodies to related coronaviruses would not only be non-protective but even

enhance infection and the clinical course. Such a phenomenon of antibody dependent enhancement (ADE)

has already been described in several viral infections. Thus, the development of IgG against SARS-CoV-2

in the course of COVID-19 might not be a simple sign of viral clearance and developing protection ag;

the virus. On the contrary, due to cross-reaction to related coronavirus strains from earlier infections, in

certain patients IgG might enhance clinical progression due to ADE. The patient's viral history of

coronavirus infection might be crucial to the development of the current infection with SARS-CoV-2.

Furthermore, it poses a note of caution when treating COVID-19 patients with convalescent sera.

A Novel Hypothesis for Original Antigenic Sin in
the Severe Disease of SARS-CoV-2 Infection

Heinz Kohler =] and Peter Nara
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Abstract

In this hypothesis, we address the biological/immunological pathway leading to severe disease or death after infection with
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). The underlying immune response is described with “original
antigenic sin” (OAS) whereby previous infections influence the response to future virus encounters. We cite evidence for
0OAS-induced immunopathology in HIV-1 disease. We hypothesize that similar immune abnormalities can occur after
infection with SARS-CoV-2. This hypothesis is supported by recent analysis of the antibodies in infected patients
demonstrating serological and B cell abnormalities. The concept of symmetrical clonal regulation developed earlier for the
immune network illustrates the pathway suggested by our hypothesis and may be helpful to develop strategies avoiding
severe coronavirus disease 2019.

Individualizing Risk Prediction for Positive Coronavirus Disease 2019
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Results from 11,672 Patients
Lara Jehi, MD, MHCDS,®* Xinge Ji, MS,” Alex Milinovich, MS.? Serpil Erzurum, MD,® Brian P. Rubin, MD, PhD,¢ {L €0\ GF.’;}
C)ViIo-19

Steve Gordon, MD,® James B. Young, MD.' and Michael W. Kattan, PhD®
In the development cohort, 11,672 patients fulfilled study criteria, including 818 patients (7.0%) who tested C A‘G P:g
positive for COVID-19; in the validation cohort, 2295 patients fulfilled criteria, including 290 patients who
tested positive for COVID-19. Male, African American, older patients, and those with known COVID-19
exposure were at higher risk of being positive for COVID-19. Risk was reduced in those who had
pneumococcal polysaccharide or influenza vaccine or who were on melatonin, paroxetine, or carvedilol.
Our model had favorable discrimination (c-statistic = 0.863 in the development cohort and 0.840 in the
validation cohort) and calibration. We present sensitivity, specificity, negative predictive value, and
positive predictive value at different prediction cutoff points. The calculator is freely available at

https://riskcalc.org/COVID19.
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bianswerplot = Plot[{ans /. {¢ » 1, Bi » 1000}, ans /. {¢ » 10, Bi -» 1000}, ans /. {¢ » 100, Bi - 1000}}, {n, 0, 1},
AxesLabel » {"n", "e"}, PlotRange » All, PlotLegends - {"¢=1", "¢$=10", "$=100"}), PlotLabel - "Bi->1000"]
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- bianswerplot95 = Plot[{ans /. {¢ » 1, Bi -» 1000}, ans /. {¢ -» 10, Bi -» 1000}, ans /. {¢ -» 100, Bi -» 1000}}, {7, .99, 1},
AxesLabel » {"n", "e"}, PlotRange -» All, PlotLegends - {"¢=1", "¢=10", "¢=100"}, PlotLabel » "Bi->1000"]
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bianswerplot2 = Plot[{ans /. {¢ » 1, Bi -+ 100000}, ans /. {¢ » 10, Bi » 100000}, ans /. {¢ » 100, Bi » 100000}}, {n, .99, 1},
AxesLabel » {"n", "e"}, PlotRange » All, PlotLegends » {"¢=1", "$=10", "¢$=100"}, PlotLabel -» "Bi->10000"] == /
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bianswerplotl® = Plot[{ans /. {¢ -1, Bi »10)}, ans /. {¢ » 10, Bi » 10}, ans /. {¢ » 160, Bi »10}}, {n, 6, 1}, AxesLabel » {"n", "o"},
PlotRange - All, PlotLegends » {"¢=1", "¢=10", "¢=10"}, PlotLabel » "Bi->10"]
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bianswerplot = Plot[{ans /. {¢ » 10, Bi -1}, ans /. {¢ » 10, Bi » 10}, ans /. {¢ » 10, Bi » 100}}, {n, 06, 1}, AxesLabel » {"n", "e"},
PlotRange - All, PlotLegends » {"Bi=1", "Bi=10", "Bi=100"}, PlotLabel » "¢->10"]
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