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Introduction

COVID-19, caused by severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2), originated in Wuhan, China,
in December 2019.! The virus swept across the world with
more than 37 million confirmed cases and 1 million deaths
as of 11 October 2020.° Patients with autoimmune
inflammatory rheumatologic diseases (AIIRD) are more
susceptible to infections, which is partly due to the immu-
nosuppression used to treat their disease.>* Risk factors

Abstract

Background: It is unclear if the prevalence of COVID-19 in rheumatologic patients is
similar to that of the general population. There are no reports of seroprevalence of
SARS-CoV-2 in these patients.

Aims: To investigate prevalence of COVID-19 cases and seroprevalence among rheu-
matologic patients and the risk factors for infection.

Methods: A cross-sectional study in a rheumatologic population. An online question-
naire was sent on 31 April 2020. Blood samples from 20% sample of patients were
drawn for SARS-CoV-2 antibodies.

Patients were divided based on autoimmune (AI) diagnosis. Prevalence of COVID-19
by nasopharyngeal swab and by serology (seroprevalence) was compared to national
data. Risk factors for infection of SARS-CoV-2 were assessed.

Results: The study group included 1204 patients, 74.5% had an AI diagnosis. The
prevalence of COVID-19 was 0.16% in the rheumatologic patient population and
0.22% in the AI group, which was not different from prevalence in Israel on 4 May
2020 (0.18%, P =0.912 and P = 0.759 respectively). Serologic tests were performed in
242 patients, of which five were found positive pointing to a seroprevalence of 2.07%.
Exposure to a known COVID-19 patient was the only significant risk factor for being
positive by swab or by serology. Al diagnosis, immunosuppression, corticosteroid,
hydroxychloroquine did not influence the risk.

Conclusions: The prevalence of COVID-19 in a population of rheumatologic patients
was similar to that of the general population. Mild/asymptomatic cases may be prevalent
according to serologic tests. The major risk factor for infection is exposure to a known case
of COVID-19, and immunosuppression did not play a role in the risk of infection.

associated with a severe course of COVID-19 as well as
with increased mortality include male sex, old age, hyper-
tension, diabetes mellitus, ischaemic heart disease and
malignancy. The severe symptoms associated with COVID-
19 are related to overactivation or dysfunctional activation
of the immune system, resulting in a cytokine storm
syndrome.’™® Increased interleukin (IL)-6 levels predict a
worse outcome.” These observations have led to reports
and trials on rheumatologic medications, including hydro-
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xychloroquine (HCQ), IL-6 and IL-1 inhibitors, as potential
treatments for COVID-19.'>"> These studies showed that
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HCQ is not efficacious nor detrimental in the treatment or
prevention of COVID-19, and it produced conflicting
results regarding tocilizumab treatment for COVID-19.'*1>
Trials are still being conducted to determine the place of
these medications in the treatment of COVID-19 patients.

The first reports of COVID-19 in the setting of AIIRD
came from Italy and Spain, which generally did not find
an increased prevalence in AIIRD patients.'®° The main
limitation of those reports was that they were based on
patients” self-reporting, yielding a strong bias towards
milder cases and no reports on mortality.?! Another
report from Spain found a higher prevalence of COVID-
19 by polymerase chain reaction (PCR) analyses in
patients with chronic inflammatory diseases.*?> Those
authors reported that the use of targeted and biologic
disease-moditying anti-rheumatic drugs (b/tsDMARDS)
was associated with an increased prevalence of COVID-
19. In the Italian COVID-19 registry,?> b/tsDMARDS were
not, and prednisone was associated with an increased risk
of adverse outcomes. A case series from New York City>*
that included AIIRD and inflammatory bowel disease
(IBD) patients found that hospitalised patients were more
likely to be treated with prednisone, HCQ and conven-
tional synthetic DMARDS (csDMARDS). Those conflicting
reports raise the question of whether rheumatic diseases
and anti-cytokine treatments represent a risk or a protec-
tive factor to SARS-CoV-2.

The evidence from serologic testing on seroprevalence
to SARS-CoV-2 is preliminary.®>?® Most patients
infected with SARS-CoV-2 will apparently display anti-
bodies to the virus within 14-20 days after infection, and
the serologic response appears to be earlier and stronger
in severe disease. Some patients do not develop immu-
nogenicity, even at 1 month post-infection. Immuno-
globulin (Ig) G appears early and together with IgM
antibodies.?® Recently reported seroprevalence rates to
SARS-CoV-2 in different populations seem to be 11 times
or more higher than reported cases.?” > We did not find
any reports on asymptomatic patients and antibody
response in AIIRD patients.

The aims of the present study were to investigate the
prevalence of COVID-19 cases and SARS-CoV-2 seroprev-
alence among rheumatology clinic patients and to assess
risk factors for infection rate among the AIIRD patients.

Methods

We conducted a cross-sectional study in a population of
patients from the Rheumatology Clinic at the Tel Aviv
Sourasky Medical Centre (TASMC), a tertiary referral
medical institution. The study was conducted in May
2020, 1.5 months after the national lockdown on
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15 March 2020. At that time, it was also mandatory to
wear a face mask in public and in the workplace, gather-
ing beyond the nuclear family was prohibited and social
distancing was highly encouraged. The present analysis
was approved by the institutional ethical committee
(no. 0257-20-TLV), and patients gave informed consent.

Online questionnaire

An online questionnaire (Appendix S1) was sent on 31
April 2020 to all patients attending the Department of
Rheumatology at TASMC between 1 March 2019 and
26 April 2020. Responses received by 4 May 2020 were
used for analysis. Inclusion criteria were as follows: age
> 18 years consent to complete missing data from infor-
mation in their electronic case files, and having an AIIRD
(rheumatoid arthritis (RA), spondyloarthritis (SpA,
including ankylosing spondylitis, peripheral SpA, reactive
arthritis and IBD-associated SpA), psoriatic arthritis (PsA),
systemic lupus erythematosus (SLE), Sjogren syndrome
(SS), systemic sclerosis (SSc), idiopathic inflammatory
myositis (IIM), sarcoidosis, antineutrophil cytoplasmic
antibody (ANCA)-associated vasculitis (AAV), giant cell
arthritis (GCA), polymyalgia rheumatica (PMR), Behget
disease, antiphospholipid syndrome (APS), non-
inflammatory rheumatic disease (osteoarthritis, OA),
gout, calcium pyrophosphate deposition disease and
fibromyalgia). Exclusion criteria were age under 18 years,
inability to give consent and unwillingness to participate.

In cases where the patient did not know his diagnosis, the
information was completed from the electronic case file.

Each patient was asked about exposure to a known
COVID-19 patient and comorbidities that are known to be
risk factors for COVID-19 and its complications. Those com-
orbidities included obesity, smoking history, hypertension,
diabetes mellitus, chronic obstructive pulmonary disease or
asthma, cardiovascular disease (ischaemic heart disease and
cerebrovascular disease), malignancy, chronic kidney dis-
ease and hypercoagulability. The principal investigator
(TE) confirmed that treatments reported by the patients
were appropriate for their diagnoses. We also validated the
accuracy of the reported diagnosis in a representative sam-
ple of 212 patients, and recorded matching or non-
matching of diagnoses. We compared the demographic and
diagnostic characteristics of the patients who answered the
questionnaire to all the patients who attended the clinic
between 1 March 2019 and 29 April 2020.

Serology testing

Serologic testing was performed in a sample of the
responders that constituted 20% of the responders (on a
‘first come, first served’ basis). SARS-CoV-2 IgG and IgA
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serology testing was carried out with the EUROIMMUN
(Medizinische Labordiagnostika AG) anti-SARS-CoV-2
ELISA IgG and IgA test. This is a semi-quantitative test in
which results <0.8 are considered negative, those
between >0.8 to 1.1 borderline, and =1.1 positive.
According to the manufacturer’s insert, the test specific-
ity is 98.5% and it is not affected by the presence of
rheumatoid factors. The test sensitivity is greater if car-
ried out more than 10 days after the onset of symptoms,
and 80% when only IgG antibodies are tested compared
to 100% when IgG is combined with IgA antibodies.>®>"

Definitions

Responders to the questionnaire were divided based on
a diagnosis of an AIIRD. The autoimmune disease group
(AI group) that consisted of patients with RA, SpA, PsA,
AS, SLE, SS, SSc, IM, sarcoidosis, AAV, GCA or PMR,
Behcet disease, APS and undefined arthritis, other vas-
culitides, and so on. Non-autoimmune disease group
(non-AlI group) consisted of patients with a diagnosis of
OA, crystal-induced arthritis and fibromyalgia. A patient
with an AIIRD diagnosis and secondary OA or fibromyal-
gia was allocated to the AI group.

COVID-19/SARS-CoV-2 status

1 Positive swab group: patients that reported in the
questionnaire being diagnosed with SARS-CoV-2 by
RT-PCR nasopharyngeal swab.

2 Positive serology group: patients who were positive
according to serologic testing who had positive IgG
or IgA.

3 Borderline serology group: patients that had border-
line serologic results.

Calculation of estimated prevalence

The prevalence of COVID-19 was estimated under the
assumption that seropositive rate was the same among
the responders to the questionnaire and the non-
responders. Prevalence was assessed for the AI group,
and the study group as a whole. This estimation was
compared to the official reported national prevalence on
4 May 2020.>? In order to check for a potential sampling
bias, three essential demographic and clinical covariates
(age, sex and diagnosis) were compared between all of
the questionnaire responders and those among them
who were entered into the study.
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Statistical analysis

Continuous variables were described as mean, median,
standard deviation, minimum, and maximum and were
compared with the Mann—Whitney test in the absence of
normality. Categorical binary variables were compared
for proportion differences with the Fisher exact test, and
risk difference (RD, also known as attributable risk) was
computed for risk factors of interest. A two-sided P-value
<0.05 was considered statistically significant. All analyses
were performed with R-studio Version 1.3.959.

Results

A total of 7081 patients was eligible for study entry. The
questionnaire was sent to 6557 patients, of which 1202
agreed to participate. One patient was excluded because
of unknown diagnosis (Fig. 1).

The median age of the responders was 56 years (inter-
quartile range (IQR) 43—-67), and 74.4% (893 patients)
were females (Table 1). The entire clinic population
(responders and non-responders) had 69.8% females,
and the median age was 58 years.

The AI group included 895 patients (74.5%). The clini-
cal characteristics of the Al and non-AI groups are pres-
ented in Table 1. There were 183 patients with RA
(15.2%), 151 (12.6%) with PsA, 140 (11.7%) with SLE,
109 (9.1%) with SpA/AS, 86 (7.2%) with connective tis-
sue diseases (CTD, including SS, IM, SSc, MCTD, and
undifferentiated CTD), 36 (3 %) with large-vessel vasculi-
tis and PMR, 12 (1%) with AAV, 163 (13.6%) with pri-
mary fibromyalgia and 67 (5.6%) with OA. A sample of
212 patients (17.7% of responders) was evaluated for
the validation of diagnoses of which 186 (88%) matched.

The entire clinic population had more crystal-induced
arthritis and OA patients and fewer SLE and PsA patients
(data not shown) in comparison with the study group.

Four hundred and forty-seven (37.2%) patients had
no comorbidity known to be a risk factor for COVID-19
morbidity or mortality (excluding age and sex). Seven
hundred and fifty-one (62.5% of the study population,
81.1% of the AI group and 8.2% of the non-AI group)
patients were medically immunosuppressed, and 158
(13.1% of the study population) patients were taking
corticosteroids. Details of the medications given in each
group are presented in Table 1.

Twenty-six (2.2%) patients were exposed to a known
case of COVID-19: one of them was positive for
COVID-19 by swab (Patient 1 in Table 2) and two were
positive for SARS-CoV-2 by serology (Patients 1 and 6 in
Table 2). Seventeen (63%) were cases of distant expo-
sure (e.g. a client in a barber shop, a student, a daugh-
ter’s friend, a shopper in the same grocery store). Four
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Figure 1 Graphic representation of the study group. Positive COVID-19 swab and SARS-CoV-2 serology patient are detailed in their assigned group.

Al, autoimmune.

(14.8%) exposures were to a close friend. Only two
(7.7%) exposures were to a first- or second-degree fam-
ily member, and three sources of exposure were
unknown (those three patients had been notified of the
exposure through electronic surveillance).

COVID-19 prevalence according to
nasopharyngeal swab results

The prevalence of COVID-19 in the questionnaire popu-
lation was 2/1201, (0.16%) and 2/895 (0.22%) in the AI
group. The nationwide prevalence of COVID-19 by naso-
pharyngeal swab results in the general population on
4 May 2020 was 16 246/8 884 000: 0.18%,”> which was
not statistically different from the prevalence in the
questionnaire population, or the AI group (P =0.912
and P =0.759, respectively). Both patients who were
positive to SARS-CoV-2 by swab were in their 20s, and
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neither was immunosuppressed. Both recovered without
complications (Table 2).

SARS-CoV-2 seroprevalence

Serologic testing for IgG and IgA SARS-CoV-2 antibodies
was performed for 242 patients. Those patients were more
likely to be from the AI group and were more medically
immunosuppressed (Table Al in the Appendix). The posi-
tive serology prevalence among them was 2.07% (5/242),
and the positive and borderline prevalence was 3.72%
(9/242). In the positive serology group, the age range was
25-54 years, with a mean of 42.8 years, 60% of them
were female. Two patients who were known to be posi-
tive by swab testing underwent serological testing, and
one (Patient 1 in Table 2) was found to be positive by
serology. The other patient (Patient 2) was found to be
seronegative, reported having fever and headache when
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Table 1 Demographic and clinical characteristics of the questionnaire responders

Total, N = 1201 Al group, N = 895 Non-Al group, N = 306 P-value
Age, median (IQR) (years) 56.00 (43.00, 67.00) 55.00 (42.00, 67.00) 60.00 (48.00, 69.00) 0.001
Female (%) 893 (74.4) 662 (73.9) 231 (75.5) 0.755
Comorbidities
Hypertension (%) 296 (24.6) 202 (22.6) 94 (30.7) 0.006
Diabetes mellitus (%) 147 (12.2) 98 (10.9) 49 (16.0) 0.028
CVD (%) 103 (8.6) 68 (7.6) 35 (11.4) 0.049
COPD/asthma (%) 137 (11.4) 98 (10.9) 39 (12.7) 0.443
Active cancer 19 (1.6) 8(0.9) 11 (3.6) 0.003
Past cancer 93 (7.7) 58 (6.5) 35(11.4) 0.007
Hypercoagulability 24 (2.0 18 (2.0) 6 (2.0) 1
CKD 7 (0.6) 5(0.6) 2(0.7) 1
Number of comorbidities (%)
0 447 (37.2) 362 (40.4) 85 (27.8) <0.001
1 439 (36.6) 328 (36.6) 111 (36.3)
2 198 (16.5) 135 (15.1) 63 (20.6)
>3 117 (9.7) 70 (7.8) 47 (15.4)
Number of comorbidities (as ordinal) 1.00 (0.00, 2.00) 1.00 (0.00, 1.00) 1.00 (0.00, 2.00) <0.001
Rheumatic disease treatments
Corticosteroids 157 (13.1) 151 (16.9) 6 (2.0) <0.001
Hydroxychloroquine 225 (18.7) 222 (24.8) 3(1.0) <0.001
cDMARDS 414 (34.5) 396 (44.2) 18 (5.9) <0.001
bDMARDS 331 (27.6) 327(36.5) 4(1.3) <0.001
tsDMARDS 31 (2.6) 31 (3.5 0 (0.0 0.002
Anti-IL-6 29 (2.4) 28 (3.1) 1(0.3) 0.011
Rituximab 46(3.8) 46 (5.1) 0(0.0) <0.001
Cyclophosphamide 3(0.2) 3(0.3) 0(0.0) 0.727
Other immunosuppressive 53 (4.4) 51 (5.7) 2(0.7) <0.001
Total immunosuppressed (%) 751 (62.5) 726 (81.1) 25(8.2) <0.001

Al, autoimmune; anti-IL-6, anti-interleukin-6; bDMARDS, biologic DMARDS; ¢cDMARDS, conventional disease modifying anti rheumatic drugs; CKD,
chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; IQR, interquartile range; tsDMARDS, targeted syn-

thetic DMARDS.

questioned by telephone. Patient 2’s first swab had been
positive, but the next two swabs taken about 2 weeks
later were negative. Among the positive serology cases,
two cases (Patients 3 and 6) presented a symptom com-
plex suspicious for COVID-19, but did not have fever.
Patient 6 reported being exposed to several work col-
leagues that were positive by swab. Two cases had no or
very mild symptoms and no known exposure. Another
four cases were borderline by serology,; all of them
female, with a mean age of 54 years (range of 36-71).
Two of the borderline serology patients had suspicious
symptoms, one of them with fever (Table 2).

Risk factors for being COVID-19-positive and
SARS-CoV-2-seropositive

We examined various variables as risk factors for being
positive to COVID-19 by swab testing. Only exposure to
a known COVID-19 patient emerged as a significant risk
factor (2% among the negative patients, 50% among the
positive swab patients, yielding an RD of 48 P = 0.04). The
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risk of being swab positive was not influenced by being in
the AI group or being under immunosuppression, cortico-
steroid or HCQ treatment. The risk factors for being sero-
positive for SARS-CoV-2 antibodies were exposure to a
known COVID-19 patient (4% in the negative serology
patients and 40% in the positive serology patients, yielding
an RD of 36%, P =0.02), and being of younger age
(median + IQR, 51 + 18 years and 58 + 22 years for the
positive and negative serology patients, respectively;
P=0.05).

Discussion

We investigated the prevalence of COVID-19 cases and
SARS-CoV-2 seroprevalence in rheumatologic patients
treated in a tertiary medical centre in Tel Aviv, Israel.
We also assessed risk factors for infection in the AIIRD
patients among them. The prevalence of COVID-19 was
0.16% in total, and 0.22% for the AI group, similarly to
the reported prevalence in the general population
nationwide.
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Table 2 Clinical characteristic of SARS-CoV-2/COVID-19 positive patients

COVID-19 in rheumatologic patients

No. Diagnosis Treatment Comorbidities  Exposure  Serology Swab Symptoms Course,
1gG/IgA hospitalisation and
mortality
Positive by
swab and
serology
1 Behcet syndrome  Colchicine None Close friend  Pos/Pos  Pos Cough, Hospitalised in
rhinorrhoea, hotel, recovered
dyspnoea, after a month
anosmia,
headache
Positive by
swab
2 PsA IA steroid None None Neg/NA  Pos (once, Fever, Ambulatory
injection then neg) headache isolation,
recovered by
2 weeks
Positive by
serology
3 Fibromyalgia Medicinal None None Pos/Neg Neg (14.06.20) Cough, Antibiotic tx.
cannabis rhinorrhoea,
dyspnoea,
fatigue,
diarrhoea
4 SLE HCQ, prednisone Active None Pos/INA  NA None Asymptomatic
5 mg/day smoker
5 Reactive arthritis ~ Adalimumab None None Border/  Neg (13.06.20) Rhinorrhoea Recovered without
HLA B-27+ Pos tx.
6 JIA Tocilizumab HTN, DM Work Pos/Pos  Neg (11.6.20)  Sore throat, Ambulatory
colleagues headache, isolation
anosmia,
rhinorrhoea
Borderline by
serology
7 SLE, SSc HCQ, RTX-7/2019 APLA positive None Border/  NA None Asymptomatic
NA
8 RA Baricitinib, None None Border/  Neg (15.06.20) None Asymptomatic
NSAIDS Neg
9 Suspected CTD, Budesonide 6 None None Border/  Neg (14.06.20) Cough, Antibiotic tx. at
Pso, microscopic ~ mg, MMF? Neg diarrhoea home
colitis, family hx. (roxithromycin)
of SLE
10 FMF, RA, HCQ, Past smoker  None Border/  NA Fever, cough,  Diagnosed with
fibromyalgia, leflunomide, NA dyspnoea, pneumonia
family hx. of SLE,  colchicine fatigue,
SSc myalgia

APLA, antiphospholipid antibodies; Border, borderline; CTD, connective tissue disease; DM, diabetes mellitus; HCQ, hydroxychloroquine; HTN, hyper-
tension; hx. history; Fem, female; FMF, familial Mediterranean fever; IA, intra-articular; Ig, immunoglobulin; MMF, mycophenolate mofetil; Neg, nega-
tive; NA, not available; No., number; Pos, positive; PsA, psoriatic arthritis; Pso, psoriasis; RA, rheumatoid arthritis; RTX, rituximab; SLE, systemic lupus

erythematosus; SSc, systemic sclerosis; tx., treatment.

To the best of our knowledge, this is the first study to
report seroprevalence in a large rheumatologic popula-
tion, which was 2.07%.

The prevalence of positive COVID-19 by swab testing
in rheumatologic patients from Italy was very close to
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ours (0.21-0.38%), and similar to the regional preva-
lence of those studies.'”™'® In these studies, there were
no reports of death (studies relied on patients’ reports).
In contrast, COVID-19 registries are biased toward more
severe cases.”’**>> The Italian registry CONTROL-192
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reported a high mortality rate of 19% in their rheumato-
logic population. The COVID-19 Global Rheumatology
Alliance (C19-GRA)>? reported 9% mortality in multina-
tional cases. The US values reported by D’Silva et al. had
comparable mortality rates of 6% and 4% for their rheu-
matic and non-rheumatic patients, respectively.>* Ye
et al. from Wuhan reported similar mortality rates of
rheumatic and non-rheumatic patients, but they were
relatively high at 9.54% and 9.52% respectively.>”

When conducting our survey, we knew of two patients
from our clinic who died due to COVID-19, and another
patient who was hospitalised and did not answer the
questionnaire. If these patients were included in the
analysis, an extrapolated case fatality rate of 13.5% was
calculated (for details of the statistical analysis, please
refer to the Appendix S2).

The major risk factor for infection with COVID-19 as
well as for being SARS-CoV-2 antibody positive in our
study was exposure to a known positive SARS-CoV-2
swab-tested patient, while an AI diagnosis or immuno-
suppressive treatment did not seem to play a role, and
HCQ treatment did not have a protective role. The posi-
tive serology patients were younger, which may imply
that younger patients take fewer precautions with regard
to social distancing. This may also imply that the infec-
tion is milder or the disease is asymptomatic in younger
populations.>¢—8

The July 2020 publication of C19-GRA>® that described
the first 600 COVID-19/AIRD patients found that the risk
factors for hospitalisation were older age, comorbidities
and prednisone =10 mg/day. csDMARDS and HCQ did
not affect hospitalisation. Ts and bDMARDS were associ-
ated with a decreased risk of hospitalisation. Similar
results were reported in the CONTROL-19 registry and in
the SECURE-IBD registry for IBD patients.>'*>?40 A
comparative cohort study from Chicago found that rheu-
matologic and non-rheumatologic patients were hos-
pitalised and died due to COVID-19 at the same rate,
although rheumatologic patients were more likely to
need mechanical ventilation and ICU stay.>* The Chinese
experience was similar, with similar mortality rate for
rheumatologic patients, but more respiratory failure.>”

The serology analyses included four cases of positive
serology and four cases of borderline serology among
patients who had not been tested before by nasopha-
ryngeal swab. The positive serology prevalence was
2.07%, and the combined positive and borderline prev-
alence was 3.72%. These results may imply that SARS-
CoV-2 infection rate is 5-10 times more prevalent in
this population than the prevalence produced by swab
findings. Recent publications on general populations in
different reported results. For

countries similar
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example, the seroprevalence was 2.5% in a hospital
setting in Hubei.?® It was 7.9% in a representative sam-
ple from Geneva,*' which is 11.6 times more than the
prevalence of positive COVID-19 by swab. In Denmark,
the seroprevalence among blood donors was 1.9%,
which is 16 times higher than confirmed cases.*? In
Los Angeles, the seroprevalence rate was 4.65%, which
is 43 times higher than reported cases.?® In Lombardy,
Ttaly, which is considered to be a ‘red zone’, seropreva-
lence in blood donors reached 23%.*> The results of
the Centers for Disease Control and Prevention’s sero-
prevalence survey were that seroprevalence is 11 times
higher than reported cases in most states in the United
States.’

Our serology results indicate that most patients with
rheumatic disease have mild, ambulatory or asymptom-
atic disease.

Our study has several limitations. First, the primary
diagnosis of COVID-19 by nasopharyngeal swab was
based on patients’ reports, although they were later
confirmed in the electronic files. The electronic question-
naire may have missed more cases of diagnosed COVID-
19 cases — probably of older patients and may be of
patients hospitalised or severely ill, and also all cases of
mortality. Seroprevalence testing on a ‘first come, first
serve’ basis has a potential for selection bias. In contrast,
our study included a large population of rheumatologic
patients.

The issue of seroprevalence in rheumatologic patients,
and especially in biologic treated, including anti-CD-
20-treated patients deserves further research. This will
come to increase our understanding of the immunologic
response in these patients, and antibody formation role
in the clinical picture of different severities, up to the
cytokine storm of severe COVID-19.

Conclusion

We showed that the prevalence of COVID-19 in a repre-
sentative population of rheumatologic patients is similar
to that of the general population. Mild or asymptomatic
cases may be prevalent according to serologic tests. The
major risk factor for infection was exposure to a known
case of COVID-19, while immunosuppression by itself
did not appear to play a role in the risk of infection.
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