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Supplemental Patients, Materials and Methods. 

Study design and patients 

Disease characteristics associated with anti-IFN- AAbs in patients with SLE 

Demographics, SLE clinical characteristics, Safety of Estrogens in Lupus Erythematosus 

National Assessment–Systemic Lupus Erythematosus Disease Activity Index (SELENA–

SLEDAI),[3-5] SLEDAI-2K,[6] routine laboratory testing and therapeutic regimen were 

collected from electronical medical files of the visit to the clinic recorded on the day blood was 

drawn (Day 0). Routine testing to determine anti-dsDNA (double stranded DNA) Ab 

(antibody) titres (Farr assay, Trinity Biotech; cut-off value: 9.0 IU/mL), anti-ribonucleoprotein 

Abs (anti-RNP, anti-Sm, anti-SSA/Ro60, anti-Ro52/TRIM21, anti-SSB [Luminex FIDIS™, 

Theradiag]), as well as laboratory analyses (complement C3 levels (Optilite®, Binding Site; cut-

off value: 0.78g/L), complete blood counts, serum creatinine, proteinuria, leukocyturia, 

hematuria and IFN- serum levels were run. Fever was defined as a body temperature above 

38.5°C, weight loss as a loss of at least 5% of body weight, and cytopenia as leukopenia <3 

G/L or thrombocytopenia <100 G/L. Leukopenia related to drugs or benign ethnic causes were 

not scored in the SLEDAI. The class of lupus nephritis was recorded according to ISN/RPS-

2003.[7] Lupus flares were defined according to the SELENA-SLEDAI Flare Index.[4, 5] The 

term “clinical” SLEDAI (cSLEDAI) refers to symptoms, signs and routine laboratory testing 

and disregards only scores contributed by the presence of anti-dsDNA Abs and/or low 

complement.[8] According to their cSLEDAI-2K scores, patients were divided into groups with 

inactive (patients with a cSLEDAI-2K=0) or clinically active SLE (patients with a cSLEDAI-

2K≥1 or suffering from clinical manifestations related to SLE, but not recorded in the 

SLEDAI-2K [e.g. myelitis, hepatitis…]). Remission was defined according to the DORIS,[8] 

following Wilhelm et al. [9] and Ugarte-Gil et al. [10] without physician global assessment 

(PGA) and serum C4 analysis in patients with cSELENA-SLEDAI=0 treated with prednisone 

0-5mg/day (treatment with an immunosuppressant and/or hydroxychloroquine (HCQ) were 

allowed). Lupus low disease activity state (LLDAS) was defined as patients with a SLEDAI-

2K≤4, with no activity in major organ systems and no hemolytic anemia or gastrointestinal 

activity, without new lupus disease activity, compared with the previous assessment and with 

corticosteroid treatment up to 7.5 mg/day of prednisone (treatment with an immunosuppressant 

and/or hydroxychloroquine (HCQ) were allowed).[10, 11] In case of multiple serum samples at 

different dates for the same patient, only the oldest one was included and established as day 0. 

Basic demographic data (age and sex) were collected for all patients. Data regarding lupus 

disease were collected for all patients with detectable anti-IFN- AAbs, as well as for the 
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randomly-selected 60% of the cohort for patients without detectable anti-IFN- AAbs. The 

analysis was performed by grouping patients according to the presence of neutralising or non-

neutralising anti-IFN- AAbs at day 0, tested in an antiviral assay using MDBK cells.[12] 

Kinetics over time of anti-IFN- AAb response was determined in all the available serum 

samples of patients who were tested positive at least once.  

 

Impact of anti-IFN- AAbs on the risk of lupus flare during patient follow-up 

Patients in whom immunosuppressive and corticosteroid therapies were not increased at 

baseline, were followed for one year, starting at day 0. A lupus specialist performed physical 

medical examination at day 0, month 6 and 12 and recorded flares that occurred between visits 

or were present during examination. Between two outpatient visits (at month 3 and month 9), 

patients were contacted by phone, and specific questions were asked to monitor lupus flares. 

Patients with suspected lupus symptoms or flares were invited to call their physician and were 

subsequently seen for a confirmatory diagnosis. Lupus flares were defined according to the 

SELENA-SLEDAI Flare Index.[4, 5] Time elapsed between day 0 and the lupus flare was 

recorded. Patients were grouped at day 0 according to the presence of neutralising or non-

neutralising anti-IFN- AAbs, tested in an antiviral assay using MDBK cells.[12] Additionally, 

we performed a sensitivity analysis in which patients with an increase of immunosuppressive or 

corticosteroid therapy at baseline were also included.  

 

Impact of anti-IFN- AAbs on the risk of viral infectious comorbidities and lupus severity  

In order to analyse the impact of anti-IFN-α AAbs on the risk of viral infection and disease 

severity in SLE, we designed a retrospective cohort analysis in which all anti-IFN-+ SLE 

patients were compared with anti-IFN-- patients at a 1:2 ratio. Anti-IFN-+ patients were 

defined as patients tested positive by ELISA for the presence of anti-IFN- AAbs at least once 

during their follow-up, and anti-IFN- patients as those who always tested negative. The 

absence of anti-IFN- AAbs was verified on a sample collected between October 2019 and 

June 2021 (i.e., just before or during the COVID-19 pandemic). Spanning their entire medical 

follow-up, patients tested positive at least once for the presence of neutralising anti-IFN- 

AAbs were assigned to the neutralising group. Each anti-IFN- patient was paired with two 

anti-IFN- patients randomly selected from the cohort, matched for gender, age (+/- 5 years) 

and lupus duration (+/- 5 years) at the last visit. The analysis was performed by grouping 

patients according to the presence of neutralising or non-neutralising anti-IFN- AAbs, tested 

in an antiviral assay using MDBK cells.[12]  
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Demographics, duration of clinical follow-up, chronic medical illness, past or present lupus 

nephritis, SLICC/ACR Damage Index (SDI),[13] treatment regimen and viral infectious 

comorbidities were recorded retrospectively by analysis of the medical records and phone 

contact with patients during the month of the last follow-up, arbitrarily set at April 30 2021 +/- 

10 days. This date was chosen because of the progressive extension of the SARS-CoV-2 

vaccine coverage of patients with SLE during the first months of 2021 in France. A severe viral 

infection was defined as any viral infection leading to death or hospitalisation of the patient. 

Herpes labialis and genitalis were defined as the occurrence of clusters of inflamed papules and 

vesicles on the outer surface of the mouth or genitals, usually associated with pain. Herpes 

zoster was defined as the occurrence of a cutaneous vesicular eruption on an erythematous base 

presenting along dermatome(s) and usually associated with pain. In case of a typical 

description, a virological confirmation was not mandatory. Recurrent herpes labialis or 

genitalis infections were defined as more than 2 episodes per year of herpes reactivation. 

History of human papillomavirus (HPV)-induced cervical lesions such as low and high grade 

cervical squamous intraepithelial lesions (CIL), cervical intraepithelial neoplasia (CIN) and 

cervical cancer (CC) were recorded and referred to as “CIL/CIN/CC”. In France, screening for 

cervical squamous intraepithelial lesions and cervical cancer is strongly recommended and 

practiced by a majority of women with SLE. The screening is performed by a Pap smear every 

three years in women between 25 and 29 years of age. For women aged 30 to 65, the more 

effective human HPV-high risk (HPV-HR) test is performed 3 years after the last cytological 

examination with a normal result. A new test is carried out every 5 years, until the age of 65, if 

the previous test result is negative. For women who had not had a Pap smear in the 3 years nor 

an HPV-HR test in the 5 years preceding the study, the data on cervical lesions were considered 

missing. SARS-CoV-2 infection was always confirmed by a SARS-CoV-2 carriage in a 

nasopharyngeal swab or bronchoalveolar lavage fluid, determined by real-time reverse 

transcription-PCR analysis and/or serological IgG test. Severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) disease 2019 (COVID-19) was recorded according to the NIH 

categorial scale of severity,[1] following Bastard et al. [2] and adding a category of COVID-19 

patients hospitalised due to the severity of the SARS-CoV-2 infection without the need for an 

oxygen support nor the transfer to an intensive care unit. The most severe condition during the 

course of the clinical illness was recorded. The clinical spectrum of SARS-CoV-2 infection 

ranged from asymptomatic infection, mild or moderate illness, moderate hospitalised illness, 

severe illness to critical illness and death (Supplemental table 1). To detect asymptomatic 

SARS-CoV-2 infections, patients were tested for SARS-CoV-2 antibody responses using serum 

samples obtained during the first semester of 2021. Patients with missing data on SARS-CoV-2 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Ann Rheum Dis

 doi: 10.1136/ard-2022-222549–9.:10 2022;Ann Rheum Dis, et al. Mathian A



5 
 

infections, i.e., in the absence of recent medical examination and/or telephone contact prior to 

May 10 2021 were excluded for the analysis.  

In a specific analysis, we characterised the infectious risk conferred by the different IFN-I 

neutralising activities. Patients included in the study on the impact of anti-IFN- AAbs on the 

risk of viral infectious comorbidities were tested for serum anti-IFN- AAbs by ELISA and 

anti-IFN-I activity using a luciferase assay on a serum sampled as close as possible to the 

COVID-19 pandemic (i.e., during the pandemic or the 6 months preceding its onset). Patients 

tested for anti-IFN-I activity more than 6 months before the onset of the COVID-19 pandemic 

and/or lost to follow-up on May 10 2021 were excluded from this comparative analysis. 

 

Impact of anti-IFN-α AAbs on BNT162b2 vaccine-induced humoral responses in patients with 

SLE  

In order to analyse the impact of anti-IFN-α AAbs on SARS-CoV-2 Pfizer/BioNTech 

(BNT162b2) vaccination, we performed a sub-analysis of the results we recently obtained in a 

cohort of patients with SLE, evaluating their SARS-CoV-2-specific immune responses after 

BNT162b2 vaccination.[14] A total of 10 patients with circulating anti-IFN-α AAbs prior to 

vaccination were matched (1: 2) with patients without anti-IFN- AAbs of the same cohort, 

according to the following factors known or suspected to impact the humoral response against 

the vaccine: gender, immunosuppressive treatment, age, serum IgG level and naive B cell 

frequencies (if available) the day of the first vaccination. Anti-SARS-CoV-2 antibody 

responses against wild-type spike antigen were measured with the Maverick SARS-CoV-2 

multi-antigen serology panel (Genalyte, USA), according to the manufacturer’s instructions, 

while serum-neutralising activity was assessed against the original SARS-CoV-2 strain and 

variants of concerns (VOCs) at day 42 following the first vaccination. 

 

None of the patients included in the study had previously received IFN for therapeutic 

purposes.  
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Supplemental Table 1. Categorisation of COVID-19 severity adapted from the NIH 
categorial scale of severity [1] and following Bastard et al..[2]   

 

Categories  Description 

No COVID-19 

No symptoms of COVID-19, negative for antigen-, reverse 
transcription-PCR-based SARS-CoV-2 diagnostic tests if 
practiced, negative for serology-based SARS-CoV-2 diagnostic 
tests.  

Asymptomatic infection/Mild 
or Moderate illness 

Individuals with none (asymptomatic) or any of the various signs 
and symptoms of COVID-19 (e.g., fever, cough, sore throat, 
malaise, headache, muscle pain, nausea, vomiting, diarrhea, loss 
of taste and smell) without (mild illness) or with (moderate 
illness) evidence of lower respiratory disease (shortness of breath, 
dyspnea or abnormal chest imaging) who have Sp02 ≥94% on 
room air in the absence of oxygen therapy 

Moderate Hospitalised 
illness 

Individuals hospitalised for SARS-CoV-2 infection who have 
Sp02 ≥94% on room air# 

Severe illness Individuals hospitalised with pneumonia who have SpO2 <94% on 
room air and requiring oxygen therapy by nasal cannula ≤6L/min 

Critical illness 

Individuals hospitalised with pneumonia who have SpO2 <94% on 
room air and requiring oxygen therapy by nasal cannula > 6L/min 
or high concentration mask or high-flow-oxygen-therapy or non-
invasive ventilation or invasive mechanical ventilation or 
extracorporeal membrane oxygenation or individuals hospitalised 
with septic shock, and/or multiple organ dysfunction.    

Death Death secondary to COVID-19 

#e.g., pneumonia requiring monitoring or diarrhea requiring rehydration. 
Sp02, oxygen saturation measured by pulse oximetry; PCR, polymerase chain reaction; SARS-CoV-2, 
severe acute respiratory syndrome coronavirus 2; SARS-CoV-2 disease 2019, COVID-19. 
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Supplemental Table 2. Impact of anti-IFN-AAbs on viral infectious comorbidities 
during the clinical course of patients with SLE. 

 
 Anti-IFN-AAbsa 

 

Negative 
N=142 

Positiveb 

Non-neutralising 
N=47 

p valued Neutralisingc 
N=24 

p valuee 

Women 127 (89) 42 (89) 1 20 (83) 0.48 
Age, years, median (Q1-Q3) 40.2 (32.5-49.9) 40.5 (30.0-50.2) 0.93 42.2 (30.8-48.9) 0.87 
Duration of clinical follow-up, years, median (Q1-Q3) 13.3 (7.3-20.3) 13.3 (7.9-17.3) 0.75 15.1 (9.8-21.3) 0.35 
Geographical origins of ancestors       
  European  60 (42) 19 (40) 

0.20 

9 (38) 

5.10-3 
  West African and Caribbean  30 (21) 16 (34) 11 (46) 
  North African  35 (25) 6 (13) 0 (0) 
  Asian  10 (7) 5 (11) 2 (8) 
  Others  7 (5) 1 (2) 2 (8) 
Chronic medical illness      
  Ever smoker 26/141‡ (18) 7 (15) 0.66 4/18 (22) 1 
  Obesity 25/139 (18) 6/45 (13) 0.65 5/23 (22) 0.77 
  Diabetes 3 (2) 0 (0) 0.57 0/23 (0) 1 
  Malignant tumor 10 (7) 6 (13) 0.23 1/23 (4) 1 
  Kidney transplant 3/141 (2) 3 (6) 0.17 1/23 (4) 0.47 
Lupus characteristics      
  Lupus nephritis 54 (38) 19 (40) 0.86 8/23 (35) 0.82 
  SLICC Damage Index, median (Q1-Q3) 1 (0-2) 0.5 (0-1) 0.66 0 (0-1) 0.24 
Treatment regimen at last follow-up      
  HCQ  120/141 (85) 38 (81) 0.50 20/23 (87) 1 
  Prednisone  87/141 (62) 27 (57) 0.61 18/23 (78) 0.16 
  Prednisone ≥ 10 mg/day 13/141 (9) 6 (13) 0.57 3/23 (13) 0.47 
  Prednisone, mg/d, median (Q1-Q3) 5 (0-5) 5 (0-5) 0.71 5 (3.5-5.5) 0.13 
  Immunosuppressive agent† 60/141 (43) 24 (51) 0.32 7/23 (30) 0.36 
Infectious comorbidity      
  Severe viral infection# 7 (5) 6 (13) 0.09 8/23 (35) 10-4 
  Hospitalised COVID-19  1/132 (1) 1/44 (2) 0.44 5/22 (23) 2.10-4 
  Severe or critical COVID-19 0/132 (0) 1/44 (2) 0.25 4/22 (18) 3.10-4 
  COVID-19 31/133 (23) 11/44 (25) 0.84 6/22 (27) 0.79 
  Recurrent herpes labialis or genitalis 27 (19) 10 (21) 0.83 4/23 (17) 1 
  Herpes Zoster 21 (15) 12 (26) 0.12 8/23 (35) 0.03 
  Periungual and palmar warts 9/139 (6) 6 (13) 0.21 4/22 (18) 0.08 
  Plantar warts 20/139 (14) 5 (11) 0.63 2/20 (10) 0.74 
  HPV-induced cervical lesions 12/120 (10) 6/42 (14) 0.57 2/17 (12) 0.69 

Values are expressed as n (%), unless stated otherwise. 
Mann-Whitney U test for continuous variables and Fisher’s exact test for categorical variables were used.  
Statistically significant data (p<0.05) are highlighted in bold.  
† Excluding antimalarials and prednisone.  
‡ Positive assay/number of patients assessed. 
# Viral infection resulting in hospitalisation or death. 
a Anti-IFN- AAbs were assessed using ELISA test.  
b Serum with anti-IFN- AAbs>15 ng/mL. 
c Serum with anti-IFN- AAbs>15 ng/mL displaying an IFN- neutralising titre >30 in the antiviral assay. 
d Estimated by comparing non-neutralising serum with anti-IFN- AAbs negative serum. 
e Estimated by comparing neutralising serum with anti-IFN- AAbs negative serum. 
COVID-19, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) disease 2019; HCQ, hydroxychloroquine; HPV, Human 
Papillomavirus; IFN, interferon; Q1, first quartile; Q3, third quartile; SLICC, Systemic Lupus International Collaborating Clinics 
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Supplemental Table 3. Disease characteristics associated with neutralising IFN-capacities at 
baseline in patients with SLE. 

 
 anti-IFN-AAbsa 

Negative 
n=326 

positiveb 

non-neutralising 
n=51 

p valued neutralisingc 
n=20 

p valuee  p valuef 

Women 301 (92) 45 (88) 0.41 17 (85) 0.21 070 
Age, years, median (Q1-Q3) 36.1 (29.1-37.3) 33.9 (26.1-45.6) 0.39 36.3 (28.6-43.9) 0.96 0.58 
Disease duration, years, median (Q1-
Q3) 

7.5 (2.9-12.7) 6.1 (2.1-12.7) 0.92 10.0 (5.3-15.4) 0.18 0.26 

Remission 167 (51) 23 (45) 0.45 13 (65) 0.26 0.19 
Lupus low disease activity state 180 (55) 27 (53) 0.76 15 (75) 0.10 0.11 
Flare 113 (35) 17 (33) 0.85 3 (15) 0.07 0.12 
SLEDAI-2K score, mean (±SD) 4.8 (6.7) 5.1 (6.8) 0.81 1.8 (2.6) 0.04 0.05 
Clinically active SLE  126 (38) 19 (37) 0.87 3 (15) 0.03 0.09 
Positive Farr test 175/324‡ (54) 30 (59) 0.55 9/19 (47) 0.64 0.43 
Low C3 85/315 (27) 15 (29) 0.74 3 (15) 0.30 0.24 
Lymphocytes, G/L, median (Q1-Q3) 1.3 (0.9-1.7) 1.1 (0.7-1.4) 0.07 1.8 (1.0-2.2) 0.10 0.03 
Serum IFN-α activity, IU/mL, mean 
(±SD) 

7.9 (28.0) 9.1 (19.4) 0.01 1.1 (3.0) 0.20 0.01 

Elevated serum IFN-α levelg 93/317 (29) 19/39 (49) 0.02 3/18 (17) 0.30 0.04 
Clinical involvement       
   Fever 29 (9) 6 (12) 0.45 0 (0) 0.39 0.17 
   Weight loss or anorexia 18 (6) 4 (8) 0.52 2 (10) 0.33 1 
   Lymphadenopathy 27 (8) 2 (4) 0.40 0 (0) 0.39 1 
   Active cutaneous lupus 53 (16) 8 (16) 1 2 (10) 0.75 0.71 
   Active lupus serositis 31 (10) 1 (2) 0.11 0 (0) 0.24 1 
   Active lupus arthritis 69 (21) 11 (22) 1 2 (10) 0.39 0.33 
   Active lupus nephropathy 36 (11) 6 (12) 0.81 0 (0) 0.25 0.17 
      Class III or IV  20 (6) 5 (10) 0.36 0 (0) 0.62 0.31 
      Class V 17 (5) 1 (2) 0.49 0 (0) 0.61 1 
   Active neuropsychiatric lupus 10 (3) 2 (4) 0.67 0 (0) 1 1 
   Cytopenia 32 (10) 5 (10) 1 0 (0) 0.24 0.31 
Treatment regimen       
HCQ use 275 (84) 45 (88) 0.67 16 (80) 0.54 0.45 
HCQ blood concentration, ng/mL, 
median (Q1-Q3)  

867 (184-1381) 1087 (446-1426) 0.12 671 (428-1115) 0.44 0.11 

Prednisone use 177 (54) 33 (65) 0.18 15 (75) 0.10 0.57 
Prednisone use, mg/d, median (Q1-Q3) 5 (0-7) 5 (0-9) 0.22 5 (4-5) 0.48 0.79 
Prednisone ≥10 mg/j 70 (21) 13 (25) 0.59 2 (10) 0.27 0.20 
Immunosuppressive agent use† 85 (26) 19 (37) 0.13 5 (25) 1 0.41 
Biological tests       
Positive anti-RNP Abs 97 (30) 24 (47) 0.02 5/18 (28) 1 0.18 
Positive anti-Ro/SSA 52 Abs 84 (26) 15 (29) 0.61 4/18 (22) 1 0.76 
Positive anti-Ro/SSA 60 Abs 118 (36) 22 (43) 0.35 4/18 (22) 0.31 0.16 
Positive anti-La/SSB Abs 30 (9) 6/50 (12) 0.60 5/18 (28) 0.03 0.14 
Positive anti-Sm Abs 44 (13) 13 (25) 0.03 1/18 (6) 0.49 0.09 
Values are expressed as n (%), unless stated otherwise. 
The Mann-Whitney U test for continuous variables and the Fisher’s exact test for categorical variables were used for bivariable analysis.  
Statistically significant data are highlighted in bold. 
†Excluding antimalarials and prednisone. Immunosuppressant therapy was mycophenolate mofetil for 48 (44%) patients, methotrexate for 38 
(35%), azathioprine for 18 (17%), cyclophosphamide for 4 (4%) and rituximab for 1 (1%). One patient was receiving calcineurin inhibitor in 
addition to mycophenolate mofetil and four patients were receiving belimumab in addition to MTX. 
‡Positive assay/number of patients assessed 
aAnti-IFN- AAbs were assessed using ELISA.  
bSerum with anti-IFN-α AAbs>15 ng/mL. 
cSerum with anti-IFN- AAbs>15 ng/mL displaying an IFN- neutralising titre >30 in the antiviral assay. 
dEstimated by comparing non-neutralising serum with anti-IFN- AAbs negative serum. 
eEstimated by comparing neutralising serum with anti-IFN- AAbs negative serum. 
fEstimated by comparing non-neutralising serum with neutralising serum. 
gSerum displaying an IFN-α biological activity ≥2 IU/mL. 
AAbs, autoantibodies; Abs, antibodies; HCQ, hydroxychloroquine; IFN, interferon; RNP, ribonucleoprotein; Sm, Smith; SSA, Sjögren's-
syndrome-related antigen A; SSB Sjögren's-syndrome-related antigen B; Q1, first quartile; Q3, third quartile; SD, standard deviation; SLEDAI, 
Systemic Lupus Erythematosus Disease Activity Index. 
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Supplemental Table 4. Demographics and characteristics at baseline in patients with SLE 
receiving the mRNA BNT162b2 vaccine 

Values are expressed as n (%), unless stated otherwise. 
Patients were vaccinated at baseline against SARS-CoV-2 with Pfizer/BioNTech (BNT162b2) vaccine and 
received the second dose at day 21–28, unless contraindicated.  
The Mann-Whitney U test for continuous variables and the Fisher’s exact test for categorical variables were used 
for bivariable analysis.  
*The capacity of the serum displaying anti-IFN- AAbs to neutralise 102 pg/mL of IFN-or IFN- and104 
pg/mL of IFN- were evaluated in a neutralisation assay developed in HEK293T cells using a luciferase system 
in the presence of serum 1:10 from patients,  
†Excluding antimalarials and prednisone and including mycophenolate mofetil, azathioprine, methotrexate, 
tacrolimus, belimumab and tofacitinib.  
‡One patient contracted COVID-19 three months before vaccination and received only one dose of vaccine. 
aAnti-IFN- serum AAbs were assessed using an ELISA test.   
bSerum with anti-IFN- AAbs>15 ng/mL. 
COVID-19, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) disease 2019; HCQ, 
hydroxychloroquine; IFN, interferon; Q1, first quartile; Q3, third quartile.  

 Anti-IFN-α AAbsa 
p value  Negative 

n=20 
Positiveb 

n=10 
Women 16 (80) 8 (80) 1 

Age, years, median (Q1-Q3) 43 (36-54) 42 (29-47) 0.47 

Disease duration, years, median (Q1-Q3) 17 (13-30) 11 (9-20) 0.13 

anti-IFN-α AAb level, ng/mL, median (Q1-Q3) 0 (0-0) 407 (182-38120) - 

Neutralising* IFN--and - - 0 (0) - 

Neutralising IFN-and -  - 1 (10) - 

Neutralising IFN-and -  - 1 (10) - 

Neutralising IFN- only - 2 (20) - 

Neutralising IFN-only - 1 (10) - 
 

Treatment regimen    

    HCQ use 17 (85) 8 (80) 1 

    Prednisone use 10 (50) 7 (70) 0.44 

    Prednisone use ≥10mg/day 3 (15) 3 (30) 0.37 

    Immunosuppressive agent use† 12 (60) 7 (70) 0.70 

COVID-19 previous to the vaccination  0 (0) 1 (10) 0.33 

Received a two-dose regimen of BNT162b2 20 (100) 9 (90)‡ 0.33 
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