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Dear Editor,
Coronavirus disease 2019 (COVID-19) has similari-

ties to systemic autoimmune conditions, including an 
association with increased incidence of autoantibod-
ies [1–3], including those directed toward cytokines [4]. 
However, reports to date lack longitudinal assessments 
and have inadequate controls (i.e., comparison to differ-
ent severities within COVID-19 or to healthy individu-
als). Moreover, previous studies reported the emergence 
of autoantibodies in severe respiratory and infectious dis-
ease [2, 5].

We performed an observational cohort study in which 
we prospectively enrolled adults with suspected COVID-
19-associated acute respiratory failure on admission 
to the intensive care unit (ICU). Patients were classi-
fied based on SARS-CoV-2 testing by polymerase chain 
reaction (PCR). The primary clinical outcome was death 
in ICU within 3  months; secondary outcomes included 
in-hospital death and disease severity. Anti-nuclear 
antibodies (ANA), antigen-specific autoantibodies (sp-
AAB), myositis-related autoantibodies and anti-cytokine 
autoantibodies (aC-AAB) were measured longitudinally. 
Patients did not receive any COVID-19-specific therapies 
since recruitment occurred before any were considered 
standard of care.

The 22 COVID+ and 20 COVID− patients had similar 
baseline characteristics (Supplement): 69% males, median 

age 60.5  years, mean APACHE II score 25.3. Sixty-four 
percent had ANA, 38% had sp-AAB, 31% had myositis-
related autoantibodies, and 38% aC-AAB. Cytoplasmic 
dense and fine speckled ANA immunofluorescence pat-
terns (AC20 and/or AC19) were significantly associ-
ated with worse clinical severity scores (Supplement). 
Although for some aC-AAB there were large absolute 
differences between the COVID+ and COVID−, overall, 
there were no statistically significant differences between 
the two cohorts for any of the autoantibodies (including 
anti-interferon autoantibodies[4]), their titers, staining 
patterns or their temporal development (Fisher’s exact 
test and ANOVA, false discovery rate q = 0.05; Fig. 1 and 
Supplement).

Given the relatively small sample size, Bayesian analy-
sis was performed to obtain credible estimates of the true 
differences between COVID+ and COVID− patients. 
This confirmed the results obtained with hypothesis test-
ing (Fig. 1): no differences were found between COVID+ 
and COVID− for ANA, sp-AAB or aC-AAB. Sensitivity 
analysis showed that, based on our results, it would be 
necessary to assume a priori 15–35% higher prevalence of 
autoantibodies among the COVID+ for them to be cred-
ibly different from the COVID− (Fig. 1). Moreover, even 
if there were reasons for such assumptions, the result-
ing posterior mean differences would be on the order of 
only 15–25% higher autoantibodies among the COVID+ 
(Fig. 1 and Supplement).

We offer two biological and two methodological mes-
sages: (1) There was a spectrum of reactivity with high 
prevalence in the extensive panel of autoantibodies 
in patients with respiratory failure, an underappreci-
ated phenomenon. Some autoantibodies associated 
with worse severity deserve longer-term study. (2) 
Patients with COVID-19-induced respiratory failure 
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(See figure on next page.)
Fig. 1  Autoantibody repertoire in COVID+ vs COVID−. aC-AAB anti-cytokine autoantibodies, ANA anti-nuclear antibodies, APACHE Acute Physiology 
and Chronic Health Evaluation (score), HDI high density interval, ICU intensive care unit, SOFA sequential organ failure assessment (score), sp-AAB 
antigen-specific autoantibodies. Panel A: Clinical and laboratory variables are on the Y axes for all patients (black, N = 42), COVID+ (blue, N = 22) and 
COVID− (green, N = 20). The horizontal line within the box represents the median. The ends of the box represent the 25th and 75th quantiles (i.e., 
1st and 3rd quartiles). The lines extend up to the highest value within 1.5 times the interquartile range from the top and bottom of the box. Outliers 
beyond the lines are shown as dots. The diamond contains the mean value in the middle and encompasses the 95% confidence interval of the 
mean. The bracket outside of the box identifies the shortest half, which encompasses the densest 50% of the observations. None of the variables 
were significantly different (ANOVA with false discovery rate at q = 0.05; supplement). Panel B: Autoantibodies and death in the ICU are on the Y 
axis, with their percentages on the X axis. Color scheme and sample size are as for panel A. aC-AAB were classified into “ever-positive” and “ever-high 
positive” (see Supplemental information and methods); here, we present the more specific results using the higher titer threshold. None of the vari-
ables were significantly different (Fisher’s exact test with false discovery rate at q = 0.05; supplement). Panel C: The histograms represent the credible 
estimates of the posterior probability of the difference between the COVID+ and COVID− for the prevalence of ANA, sp-AAB and ever-high aC-AAB 
(from top to bottom). This is encapsulated in the 95% HDI, which is the shortest interval that encompasses 95% of the distribution (bold black 
line along the x-axis). Since the 95% HDI encloses zero, it is credible that there is no difference between the COVID+ and COVID−. Given the lack 
of previous literature on autoantibodies that compared COVID+ vs COVID− critically ill patients and given the previous literature on development 
of autoantibodies during severe respiratory disease, we used a non-informative prior. That is, there is no a priori assumption of a difference in the 
autoantibody prevalence between these two populations when deriving the posterior distributions from the existing data (Supplement). Panel D: 
These results are analogous to panel C, except that instead of using a non-informative prior, a variety of prior probabilities were tested sequentially. 
This prior probability sensitivity analysis serves to stabilize the results by testing a range of possible priors around the original estimates. The box 
and whiskers represent the 95% HDI at each level of prior bias. The Y axis shows the trialed a priori differences between the prevalence of COVID+ vs 
COVID−, at positive, equal (y = 0), or negative values. It illustrates the required levels of a priori differences in prevalence (%), and the resultant 95% 
HDI of posterior differences (%) that are compatible with the experimental observations, for ANA (top), sp-AAB (middle), and aC-AAB (bottom). For 
example, for our results to be compatible with a true difference in the prevalence of ANA between the COVID+ and COVID− patients, it would need 
to be assumed a priori that COVID+ patients have a 35% higher prevalence of ANA (HDI with a red circle). The simulations were performed on 5% 
intervals; for clarity, the results are shown at 10% intervals and quoted to the nearest 5%. See supplement for the detailed methods and a summariz-
ing table of these results
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have similar autoantibody profiles as contemporane-
ous, comparably ill respiratory failure patients without 
COVID-19, suggesting that autoantibodies are a feature 
of acute respiratory failure regardless of COVID-19 
status. Given our modest sample size, the possibility of 
true differences still exists, but these differences would 
likely be small. (3) Proper control groups are indispen-
sable for appropriate interpretation of results, COVID-
19 related or otherwise. (4) Bayesian analysis generated 
credible intervals of effect sizes providing important 
insights, beyond point estimates, for calibrating our 
clinical gestalt.
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