
SARS-CoV-2 pandemic has caused more than 508,041,253 in-
fections and more than 6,224,220 deaths globally [1]. In Mex-

ico, the first case was described on 27 February 2020, and since 
that time, there have been more than 5,733,785 confirmed cases 
and 324,129 deaths [1]. The infection could be asymptomatic or 
fatal. Studies reported 21.33% acute respiratory distress syndrome 
(ARDS) secondary to COVID-19 and high mortality ranging from 
21.0% to 31.4% in hospitalized patients [2]. Independent risk fac-
tors for COVID-19 include autoimmune diseases (AID), cancer, 
and treatment with immunosuppressive therapy [3,4].

Patients with AID are an important subgroup with a preva-
lence of 3% to 5% of the population, and they receive immu-
nosuppressive therapy treatments according to disease activity 
[5]. The Brasil Registry found that immunosuppressive thera-
py was associated with unfavorable outcomes in hospitalized 
patients with rheumatic diseases [6]. These characteristics and 
the co-morbidities may increase the risk of complications from 
COVID-19 [7]. The Global Rheumatology Alliance Registry 
showed that AID patients with COVID-19 had higher hospital-
ization rates, mortality, and co-morbidities [8]. Studies showed 
that AID patients with COVID-19, older age, co-morbidities 
(neoplasm and hypertension), and a delayed COVID-19 diag-
nosis were predictors of hospitalization [9]. For this reason, we 
evaluated the risk factors and outcomes of COVID-19 patients 
with and without AID.

We performed a comparative prospective cohort study in a ter-
tiary referral center between April 2020 and April 2021. 

We included patients who presented with COVID-19 and, 
older than 18 years of age, and presented with autoimmune dis-



eases as defined by the European League against Rheumatism 
and the American College of Rheumatology.

Confirmation criteria were defined as a positive result of re-
verse transcription-polymerase chain reaction assay of nasopha-
ryngeal swaps following the U.S. Centers for Disease Control 
and Prevention recommendations. 

We compared 113 AID patients with confirmed COVID-19 
with patients without AID but confirmed COVID-19. Matched 
controls were randomly sampled from a primary healthcare data-
base comprising 333 consecutive COVID-19 patients residing in 
the same region. Groups were paired by age and sex. All patients 
signed a letter of informed consent. The protocol was approved 
by the Ethics and Research Committee R-2020-3509-160.

According to the severity of the infection, mild disease patients 
were treated ambulatory. Follow-up included telephone calls to 
patients to discuss their outcomes. Moderate infections were treat-
ed depending on medical criteria and severe-critically ill patients 
were hospitalized. Patients were treated according to the algo-
rithms for COVID-19 of the Mexican Social Security Institute. 

Baseline, clinical, laboratory, and immunological char-
acteristics were collected. Computed tomography (CT) and 
COVID-19 Reporting and Data System (CO-RADS) classifi-
cations were obtained. The following outcomes were analyzed: 
length of stay (LoS), invasive mechanical ventilation (IMV), 
days with IMV oxygen on discharge, and death from any reason.

The demographic data, clinical characteristics, and laboratory and 
imaging measurements were analyzed with descriptive statistics, 
employing mean and standard deviation or median and interquar-
tile ranges (IQR) for quantitative variables. According to the data 
distribution, comparisons among AID and control patients were 
performed using chi-square test or Fisher's exact test and Stu-
dent -test or Mann–Whitney U test. The Spearman correlation 
coefficient was used within each group to correlate clinical and 
laboratory data with LoS and IMV days. The potential associa-
tion of outcomes: was explored by applying univariate and mul-
tivariate binomial regression analysis, expressed as relative risk 
(RR). Last, comparison of clinical and laboratory characteristics 
according to survivors and non-survivors within each group were 
performed with Student -test or Mann–Whitney U test. A -value 
< 0.05 and a 95% confidence interval (95%CI) were considered 
statistically significant. Statistical analyses were performed using 
IBM Statistical Package for the Social Sciences statistics soft-
ware, version 26 (SPSS, IBM Corp, Armonk, NY, USA)

We studied 226 patients with COVID-19. There were 113 AID 
patients (51.15 ± 14.3 years) vs. 113 controls (53.45 ± 13.3 
years). There were 200 hospitalized patients and 26 outpatients; 
the baseline characteristics are reported in Table 1. Table 2 

shows the distribution of autoimmune diseases. Of interest is 
that more than 50% of the patients were under treatment with 
prednisone prior to COVID-19.

Regarding complications, compared to controls, patients with 
AID had less requirement of IMV (16.8 vs. 29.2%,  = 0.027), 
death (29.2 vs. 42.5%, 0.037) and oxygen on discharge (13.6 
vs. 41.5%, 0.0001). The causes of death were similar between 
both groups (septic shock and respiratory insufficiency)

Within the AID group, more LoS were found in patients with 
systemic lupus erythematosus (SLE) (8, IQR 4.5–15.0 vs. 6, 
IQR 0.0–10.0,  0.037), autoimmune encephalitis (21.5, IQR 
9.7–45.0 vs. 7, IQR 0.0–10.0, 
IQR 4.5–15.0 vs. 5, IQR 0.2-10.0,   0.044). CRP and albumin 
were correlated positively and inversely with LoS. Regarding 
IMV days, fibrinogen was correlated with more IMV days in the 
AID group. In the control group, no variables were associated 
with LoS or IMV days.

-
nificant risk for IMV (RR 3.83, 95%CI 1.1–13.6, = 0.038). 
Regarding death in AID-COVID-19, an oxygen saturation 

1.8–3.0,  0.001 and RR 7.60, 95%CI 1.4–39.7,  = 0.016, 
respectively). The use of anticoagulant was protective (RR 0.36, 
95%CI 0.1–0.9,  = 0.041) [Table 3]. No variables were asso-
ciated with death in multivariate analysis in any group and nor 
with the oxygen on discharge. 

In the AID-COVID-19 death group, there was lower initial 
oxygen saturation and higher creatinine and LDH levels than the 
control group [Table 4].

In this study, AID-COVID-19 patients had lower mortality, low-
er use of IMV, and lower oxygen on discharge than the control 
group. We also found that higher creatinine and LDH were as-
sociated with worse outcomes.

Patients with AID-COVID-19 presented with more history 
of coronary ischemic disease than the control group. Obesity 
and cancer were found in lower proportions. 

Our patients with AID-COVID-19 had a better recovery and 
fewer fatal outcomes than the control patients. In contrast to 
our results, a study conducted in the United States, which in-
cluded 52 patients with AID, found that patients had more IMV 
requirements and mortality [10]. In a France cohort [11], previ-
ous corticosteroid treatment was associated with a more severe 
course of illness. However, more than 50% of our patients were 
on immunosuppressive therapy before COVID-19, and it seems 
that such treatment may play a protective role in immunopathol-
ogy. Patients with AID-COVID-19 were less obese than control 
patients. In this context, the Mexican population has a higher 
rate of co-morbidities (obesity, hypertension, diabetes, among 
others) that confer a higher risk for COVID-19 and worse out-
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comes. This situation has been demonstrated in a Mexicans co-
hort with COVID-19 [12,13]. Obesity determined a higher state 
of chronic inflammation and hyperleptinemia as well as worse 
outcomes in COVID-19 patients in the control group. Our AID-
COVID-19 group presented higher rates of obesity than other 
previous AID-patients in non-Mexican cohorts [7,8].

The Boston AID study [14] concluded that these patients have 
higher mortality. However, the non-survivor patients presented 
with more co-morbidities. In addition to the mechanism proposed 
of worse outcomes, patients with AID have profound alterations 
in immunoregulation, both in the innate and adaptive immune re-
sponses, which may be elevated, and their levels of cytokines, 
chemokines, may contribute to a better immune response [15,16]. 
Patients with AID, such as SLE, rheumatoid arthritis, or Sjögren's 
syndrome have high interferon levels as part of their pathogen-
esis. In contrast, interferon, and anti-Interferon antibodies have 
been demonstrated in severe COVID-19 infection. Therefore, 
high levels of interferon involved in pathogenic mechanisms of 
AID could have a protective immunological mechanism associat-
ed with lower mortality in patients with AID [17,18].

The laboratory tests of the control patients with COVID-19 
showed lymphopenia, higher LDH levels, and higher CRP lev-
els than in the control group, which produced worse outcomes 
such as higher VMI and death. Lymphopenia is a poor prognos-
tic marker related to immunosuppression and, in this study, was 
correlated with the CT-Score [19]. 

Of interest, we also found a significant positive correlation 
between serum creatinine levels and length of stay. The increase 
in serum creatinine may develop in longer hospitalization days 
and risk factors for mortality as seen in previous cohorts in AID 
patients [10,14].

Concerning treatment, corticosteroids were given to 60% of 
the AID-COVID-19 and 30% of the control patients. We did not 
find beneficial effects of the outcomes (IMV and death) in ei-
ther group in contrast with the RECOVERY trial [20]. Multiple 
studies in patients without AID have indicated that despite the 
antiviral activity of antimalarials demonstrated by in vitro stud-
ies, their application as a treatment for SARS-CoV-2 infection 
is not recommended due to its myocardial toxicity [21]. Never-
theless, none of our patients treated with antimalarials for the 
COVID-19 developed cardiovascular toxicity.

Regarding treatment with anticoagulants, patients with AID-
COVID-19 who received treatment with anticoagulants had better 
outcomes. SARS-CoV-2 infection coexists with coagulopathy lead-
ing to increased mortality [22]. Autopsy findings for COVID-19 in 
most cases have shown the presence of coagulopathy in the form 
of deep vein thrombosis or multiple pulmonary thrombi that co-
exist with changes in the lungs of ARDS [23]. It is thought that 
there is an interaction between endothelial cells, and activation of 
the immune system produces thrombotic microangiopathy [24]. Of 
note, anticoagulant treatment is vital for patients with SARS-CoV-2 
infection to interrupt the pathological process in the early stages 



of the disease. The need for proactive anti-inflammatory therapy 
in combination with anticoagulant treatment is substantiated [25].

In addition, AID-COVID-19 mortality was significantly 
lower than in the control group. Global mortality in both groups 
(29% and 42%) was higher than reported in other studies of AID 
patients [7,8,10,14].

This study has limitations, such as the sample of patients. 
We did not have the opportunity to measure some markers 
such as IL-6, ferritin, and leptin levels. Despite having COVID 
treatment guidelines, leading doctors (internist, neurologist in-
fectious disease, and intensive care physicians), and a rheuma-
tologist to monitor the treatment of AID patients, our patient 
treatment was heterogeneous.
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Patients with AID-COVID-19 had a better evolution and out-
come (IMV and death) than the control group. SpaO

2
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and CO-RADS > 4 was related to higher rates of mortality. 
Also, anticoagulation was associated with lower mortality in 
patients with AID. Prospective and molecular-level studies in 
patients with mild/moderate and severe COVID-19, as well as 
those who are critically ill are necessary to examine the impact 
of COVID-19 on AID patients.

The data supporting this study's findings are available from the 
corresponding author on reasonable request.





Gacesa and colleagues profiled bacterial composition, 
function, antibiotic resistance and virulence factors 
in the gut microbiomes of 8208 Dutch individuals 
from a three-generational cohort comprising 2756 
families. The authors correlated these to 241 host and 
environmental factors, including physical and mental 
health, use of medication, diet, socioeconomic factors, 
and childhood and current exposome. They identify that 
the microbiome is shaped primarily by the environment 
and cohabitation. Only around 6.6% of taxa are heritable, 
whereas the variance of around 48.6% of taxa is 

significantly explained by cohabitation. By identifying 
2856 associations between the microbiome and health, 
they find that seemingly unrelated diseases share a 
common microbiome signature that is independent of co-
morbidities. Furthermore, they identify 7519 associations 
between microbiome features and diet, socioeconomics 
and early life and current exposome, with numerous early-
life and current factors being significantly associated with 
microbiome function and composition.


