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against SARS-CoV-2, and that physicians have the
potential to increase this number by more than 20%
(392/1727 patients). Important causes of vaccine
hesitancy in patients with autoimmune diseases are
concerns about adverse events and aggravation of
the underlying autoimmune disease, which has been
reported by others as well.> However, although data
are still scarce, results of previous studies on vaccines
against other viruses are reassuring; few adverse events
and disease flares in patients with autoimmune diseases
have been described.* The possibility of the occurrence
of adverse events should therefore not be a reason to
not recommend vaccination against SARS-CoV-2 in
patients with autoimmune diseases, especially because
results of previous studies suggest that these patients
can be at increased risk of severe COVID-19 disease.’
Therefore, physicians of patients with autoimmune
diseases should actively encourage their patients to
get vaccinated against SARS-CoV-2, because this can
contribute considerably to a reduction in COVID-19
related morbidity and mortality.
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patients with autoimmune and rheumatic diseases

Vaccination is an important and effective tool to
prevent infections in the general population, as well
as in patients with autoimmune and inflammatory
rheumatic diseases. It has been well established that
influenza and pneumococcal vaccination rates do not
reach recommended levels in this target population,
despite specific guidelines.*? Vaccine uptake has been
negatively associated with low knowledge of vaccines
and unfavorable attitudes towards vaccination in
general.> We did an international study (VAccinations
against COVid-19 [VAXICOV]) to explore the feelings
of patients and health-care professionals regarding
COVID-19 vaccination. Our main objective was to
describe the expectations and potential concerns related
to COVID-19 vaccination of patients with systemic
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autoimmune or inflammatory rheumatic diseases and
health-care professionals.

The study consisted of 57 web-based questions
that addressed epidemiological, socio-demographic, and
therapeutic elements associated with expectations and
potential concerns regarding COVID-19 vaccination. The
study targeted patients with a self-reported diagnosis
of systemic autoimmune or inflammatory rheumatic
diseases and health-care professionals. Health-care pro-
fessionals were the control group and had no systemic
autoimmune or inflammatory rheumatic diseases. Dis-
semination of the study was ensured through social media
and mailings via patient associations and various medical
societies (not only limited to rheumatologists) between
Dec 12 and Dec 21, 2020. The study was approved by
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the ethics review board of Strasbourg (#CE-2020-199),
and respondents gave their consent to participate to the
study. Full methods are detailed in the appendix (pp 4-5).

The study included 1531 participants (1291
[843%] women vs 240 [15-7%] men; median age
53 [40-64] years for men vs 48 [38-59] years for
women), from 56 countries (appendix pp 1-2).
Among the participants, 1266 (82-7%) were patients
with systemic autoimmune or inflammatory rheu-
matic diseases and 265 (17-3%) were health-care
professionals (including, 203 physicians). The most
common inflammatory or autoimmune conditions
were systemic lupus erythematosus (492 [38-9%]
of 1266), spondyloarthritis (176 [13-9%]), and
rheumatoid arthritis (160 [12-6%]; appendix p 1). On
a 0 (not at all in agreement) to 10 (full agreement)
scale, patients reported being afraid to get infected
by SARS-CoV-2 with a median score of 8 (IQR 6-10)
and to develop severe COVID-19 with a median score
of 9 (7-10) whereas health-care professionals had
median scores of 5 (3-8) and 5 (1-8), respectively
(appendix p 1).

The proportion of patients with systemic autoimmune
or inflammatory rheumatic diseases willing to get
vaccinated against SARS-CoV-2 was 54-2% (686/1266;
uncertainty was reported in 32-2% [408/1266] and
unwillingness to get vaccinated in 13-6% [172/1266];
appendix p 1). Patients with systemic autoimmune or
inflammatory rheumatic diseases reported wanting to
get vaccinated against SARS-CoV-2 to protect them-
selves (850 [67-1%] of 1266 patients), their relatives
(686 [54-2%] of 1266), and the general population
(791 [62-5%] of 1266) in priority. The willingness to get
vaccinated was slightly lower in women than in men
(89 [71.2%] of 125 men vs 597 (52.3%) of 1141 women;
relative risk [RR] 0-93 [95% Cl 0-89-0-98], p=0-02)
and increased significantly with age (p<0-0001). Also,
vaccine willingness was strongly associated with the
fear of being infected by SARS-CoV-2 (p<0-0001)
and the fear to get severe COVID-19 (p<0-0001).
The most trusted health-care professional regarding
the recommendation to get vaccinated against
COVID-19 for 855 (67-5%) of 1266 patients was
their specialist (eg, rheumatologist or internist) and
for 244 (19-3%) of 1266 patients was their general
practitioner. The willingness to get vaccinated increased
to 62:8% (795/1266; with uncertainty  declining

to 28:4% [360/1266] and unwillingness to 8-8%
[111/1266]) when vaccination was recommended by a
physician. Importantly, the willingness to get vaccinated
against SARS-CoV-2 was significantly higher in those
who had been vaccinated against influenza at least
once in the last 3 years than those who had not (593
[88-:8%] of 668 for vaccination and 93 [48-9%] of
190 against vaccination; RR 1.98 [95%Cl 1-67-2-36];
p<0-0001) or had received the pneumococcal vaccine
in the last 5 years than those who had not (339 [84-8%]
of 400 for vaccination and 289 [74-1%] of 390 against
vaccination; RR 1-43 [1-16-1.77]; p=0-0002), but not
with the presence of comorbidities additional to age
and systemic autoimmune or inflammatory rheumatic
diseases (330 [80-5%] of 410 for patients with at least an
additional comorbidity vs 356 [79-5%] of 448 for those
without additional comorbidity; RR 1-03 [0-87-1-24];
p=0-71) nor with the immunocompromised status
(417 [80-0%] of 521 for immunocompromised patients
vs 269 [79-8%] of 337 for non-immunocompromised
patients; RR 1.01 [0-88-1-15]; p=0.94). Additional
associations are shown in appendix (p 3).

The proportion of health-care professionals willing to
get vaccinated against SARS-CoV-2 was 74-0% (196/265;
uncertainty was reported in 181% [48/265] and
unwillingness to get vaccinated in 7-9% [21/265]).
Vaccine hesitancy was observed in 22-3% (59/265;
appendix p 1). Health-care professionals willing to
get vaccinated reported that they wanted to protect
themselves (128 [48:3%] of 265) and people at-risk
(110 [41:5%] of 265), but more importantly to protect
their relatives (160 [60-4%] 265) and the general
population (161 [60-8%] of 265). The willingness to get
vaccinated was significantly lower in women than in men
(98 [86-0%] in 114 women vs 98 [95-1%] in 103 men;
RR 0-66 [95% Cl 0-50-0-87]; p=0-02) and increased
significantly with age. Vaccine willingness in health-care
professionals was associated with the fear of getting
severe COVID-19 (p=0-02), but not with fear of being
infected by SARS-CoV-2 (p=0-25) and was significantly
increased in health-care professionals who had been
vaccinated against influenza at least once in the last 3
years (177 [92-2%] of 192 for vaccination vs 19 [76-0%] of
25 against vaccination; RR 1-26 [0-96-1-66]; p=0-01).

One of the main findings of the VAXICOV study
is that the proportion of patients with systemic
autoimmune or inflammatory rheumatic diseases
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willing to get vaccinated against COVID-19 was
moderate in a generally at-risk population. Of
note, uncertainty was reported by 402 (31-8%) of
1266 patients, which suggests that vaccine willingness
could be increased using appropriate measures. Vaccine
willingness increased significantly with age and was
significantly associated with the fear, but not with
the presence of additional comorbidities or with the
immunocompromised status. These results show that
a significant proportion of patients with systemic
autoimmune or inflammatory rheumatic diseases
who are at risk of severe COVID-19* do not perceive
themselves as such, and highlight the importance of
increasing patient education in this context. Among
the main concerns reported by patients were the
scarcity of experience and background information
regarding new COVID-19 vaccines, the use of a new
technology (eg, mRNA vaccines) that has never been
used before, the possible induction of a flare of their
disease, and the risk to develop a local reaction or side-
effects (appendix p 3). Importantly, the willingness to
get vaccinated against SARS-CoV-2 increased when
vaccination was recommended by a physician, and the
most trusted health-care professionals was the specialist
physician. These data show the crucial and timely role of
rheumatologists in vaccination uptake. Although there
could be a selection bias with regard to people who
would be more likely to respond to such a questionnaire,
overall the participation of more than 1200 patients
worldwide is probably a reasonable reflection of the
state of mind of patients with systemic autoimmune or
inflammatory rheumatic diseases.

Another important finding of the VAXICOV study
is that vaccine unwillingness was low among health-
care professionals. Although patients with systemic
autoimmune or inflammatory rheumatic diseases would
like to get vaccinated primarily to protect themselves
against COVID-19 before any other reason, health-care
professionals would like to get vaccinated to protect
the general population. Among the main concerns
reported by health-care professionals was the scarcity
of experience and background information regarding
new COVID-19 vaccines suggesting the importance of
communicating, largely about the results of ongoing
phase 3 vaccine studies. The completion of this study
in less than 2 weeks confirms the feasibility of using
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social media for sampling large cohorts of patients
with systemic autoimmune or inflammatory rheumatic
diseases and real-time assessment of behaviours
associated with important health issues in specific
populations.

Data from the VAXICOV study are crucial to understand
the main expectations and concerns regarding COVID-19
vaccination in patients with systemic autoimmune or
inflammatory rheumatic diseases and health-care workers
and to allow the identification of valuable strategies to
increase vaccine coverage in those populations.
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