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Key messages:

e Pregnant/breastfeeding patients with autoimmune diseases did not experience post-COVID-19
vaccination adverse events more frequently than healthy controls.

o Disease flares after vaccination were reported by one fifth of pregnant/breastfeeding patients.

e Reassuring safety observation will strengthen clinician-patient communication in the uptake of

COVID-19 vaccination during gestational and post-partum periods.



ABSTRACT

Objectives: We investigated COVID-19 vaccine safety in pregnant and breastfeeding women with

autoimmune diseases (AID) in the COVID-19 Vaccination in Autoimmune Diseases (COVAD) study.

Methods: Delayed-onset (>7 days) vaccine-related adverse events (AE), disease flares (DF), and AID-
related treatment modifications were analyzed upon diagnosis of AID versus healthy controls (HC) and

the pregnancy/breastfeeding status at the time of at least one dose of vaccine.

Results: Among the 9201 participants to the self-administered online survey, 6787 (73.8%) were women.
Forty pregnant and 52 breastfeeding patients with AID were identified, of whom the majority had received
at least one dose of COVID-19 vaccine (100% and 96.2%, respectively). AE were reported significantly
more frequently in pregnant than in non-pregnant patients (overall AE 45% vs. 26%, p=0.01; minor AE
40% vs. 25.9%, p=0.03; major AE 17.5% vs. 4.6%, p<0.01), but no difference was found in comparison with
pregnant HC. No difference was observed between breastfeeding patients and HC with respect to AE.
Post-vaccination DF were reported by 17.5% of pregnant and 20% of breastfeeding patients, and by 18.3%
of age- and disease-matched non-pregnant and non-breastfeeding patients (n=262). All
pregnant/breastfeeding patients who experienced a DF were managed with glucocorticoids; 28.6% and

20% of them required initiation or change in immunosuppressants, respectively.

Conclusion: This study provides reassuring insights into the safety of COVID-19 vaccines administered to

women with AID during the gestational and post-partum periods, helping overcome hesitant attitudes, as

the benefits for the mother and the fetus by passive immunization appear to outweigh potential risks.
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INTRODUCTION

Vulnerable individuals such as those living with autoimmune diseases (AID), both rheumatic (rAID)
and non-rheumatic (nrAID), and women in the antenatal period are likely to be particularly concerned and
hesitant towards vaccinations, yielding insufficient rates of vaccinated individuals (1, 2). In particular,
concerns about the long-term safety of COVID-19 vaccines constitute a major impediment to global
vaccination. The COVAD study was designed to collect self-reported data from patients with AID
worldwide (3, 4).

The onset of AID frequently occurs in women of childbearing age; therefore, information about
reproductive issues and pregnancy should be effectively communicated, including the implications of viral
infections during pregnancy and the importance of vaccinations as a preventive measure (5). In fact,
pregnant women are at a high risk of developing both maternal and fetal complications during viral
infections (6), including COVID-19 which enhances the risk of maternal need for respiratory support,
intensive care unit (ICU) admission, and preterm birth (7, 8).

Despite this evidence, being a pregnant woman can enhance COVID-19 vaccine hesitancy (9, 10).
Such hesitancy constitutes an even more prominent concern in vulnerable groups such as patients with
AID, for whom information about safety in situations such as the antenatal period is virtually non-existent
(112). In addition to the concerns experienced by the general obstetric population, vaccine hesitancy in
women with AID can be driven by the fear of adverse pregnancy outcomes (APO) and/or disease flares
that might be difficult to manage during pregnancy or breastfeeding.

To aid physician-patient communication about the risk-benefit ratio of COVID-19 vaccination
during pregnancy and breastfeeding in patients with AID, the COVAD study database was used to provide
information regarding the safety of vaccination in terms of minor and major adverse events (AE) as well

as disease worsening upon vaccination.
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METHODS

Study design

The COVAD survey is an ongoing international, cross-sectional, multi-center, and patient-self-
reported electronic survey. After vetting by international experts, pilot testing, revisions, validation and
translation into 18 languages, the survey was hosted on an online platform (http://surveymonkey.com)
and circulated by the international COVAD study group (106 physicians) across 94 countries, as well as
through numerous social media platforms and online patient support groups. Convenience sampling was
used and all participants aged over 18 years were included. Duplicate responses were removed manually.
The methods have been detailed in the published COVAD study protocol (3).

Informed consent was obtained electronically through an initial question in the online survey,
prior to the main study questionnaire. No incentives were offered for completing the survey. Central
approval was obtained from the Sanjay Gandhi Postgraduate Institute of Medical Sciences (SGPGIMS)
ethics committee according to local guidelines [Institutional Ethics Committee of Sanjay Gandhi
Postgraduate Institute of Medical Sciences, Raebareli Road, Lucknow, 226014 (IEC Code: 2021-143-IP-
EXP-39)]. A report of study results adhered to the Checklist for Reporting Results of Internet E-Surveys
(CHERRIES) (12).

Data collection

Upon completion of the COVAD 1 study, a validated follow-up COVAD 2 survey was hosted on the
same online platform upon translation and pilot testing and circulated by the international COVAD Study
Group in February 2022, with the primary aim to address questions regarding the long-term effects of
COVID-19 vaccination. The questions retained the original question set of the baseline survey including
demographics, details of autoimmune disease, previous COVID-19 infection history and course, and
vaccination details including adverse events (short-term adverse events occurring <7 days from the
vaccination, or long-term adverse events occurring >7 days from the vaccination). Comorbidities
conferring a higher risk of severe COVID-19 were listed according to the Centers for Disease Control and
Prevention (CDC) (13). Additional questions on patient-reported outcomes included physical function,
pain, fatigue, and quality of life, as well as flares, booster vaccinations, and de novo emergence of
autoimmune diseases. The survey questions and methods have been detailed in the COVAD 2 protocol
previously published (4).

Data were retrieved on June 21, 2022. Men and participants who had not fully completed the

survey were excluded from the analysis (Figure 1).
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Adverse events following vaccination

AE were categorized into injection site pain or reaction, minor AE, major AE, and hospitalizations,
including ICU admission and oxygen supplementation (as per the CDC symptoms set) (14). Minor AEs
included myalgia, body aches, fever, chills, nausea and vomiting, headache, rashes, fatigue, diarrhea,
abdominal pain, high pulse rate or palpitations, rise in blood pressure, fainting, difficulty in breathing,
dizziness, and chest pain. Major AE comprised serious reactions to vaccination, requirement of urgent
medical attention but not hospital admission, including anaphylaxis, a marked difficulty in breathing,
throat closure (choking), and severe rashes. Other AE that were not listed among close-ended responses
were extracted from the open-ended clarification to “others”.

Respondents were asked if they were pregnant or breastfeeding, and if so, when their expected

or actual delivery date was.

Disease activity

Active and inactive disease state four weeks prior to vaccination was estimated through the
patient’s response to the question “What was the status of your autoimmune disease in the four weeks
(prior to) before the 1st dose of COVID-19 vaccine?”. Responses of active and worsening/static/improving
disease were grouped together to designate “active disease”. Patients who indicated “inactive” as a
response formed the inactive disease group. Those who responded “l don’t know” or “other” were
assessed for activity on an individual basis based on answers to the following questions: (i) What were
your symptoms four weeks prior to vaccination? (ii) If you have any swelling in your joints, how many
joints are swollen? (iii) Did you require an increase in the dose of any of these [referring to previous
answers] immunosuppressant medications, or did you start a new immunosuppressant medicine within
the six months prior to the first COVID-19 vaccine?

Patient-self-reported disease activity prior to COVID-19 infection and vaccination were

considered equivalent if the time between the two events was shorter than three months.

Statistical analysis

Data are presented as numbers and percentages for categorical variables and as the median
values (interquartile range) for continuous variables.

Pregnant and breastfeeding women with AID were compared with pregnant and breastfeeding
HC and with non-pregnant/non-breastfeeding women with AID. Chi-square (x?) and Mann-Whitney U
tests were used for comparisons between groups for categorical and continuous variables, respectively.

A p value less than 0.05 was considered statistically significant.
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RESULTS

Characteristics of study participants

Of the 9201 survey participants, 2414 (26.2%) were men and those with undisclosed sex (2331;
25.3%) were excluded. Incomplete responses (0.9%) were omitted (Figure 1). Among the study population
(n=6787), 4954 patients with AID (73%) and 1833 HC (27%) were deemed eligible for analysis. The median
age of the respondents was 47 (35-58) years, the most frequently reported ethnicity was Caucasian
(47.5%), and at least one comorbidity was reported by 55.4% of the respondents. Anxiety, arterial
hypertension, and depression were the most common comorbidities in our study population, with rates
of 18.5%, 17.3%, and 15.6%, respectively. The three most represented countries were the United States
of America (13%), the United Kingdom (12.5%), and Mexico (9.2%) (Supplementary Table S1).

Among the total study population, 6632 (97.7%) women received at least one dose of COVID-19
vaccination (4843 AIDs, 1789 HC), whereas 155 (2.3%) were unvaccinated (111 AIDs, 44 HC). Long-term
safety concerns emerged as the most common reasons for not taking the vaccine, namely “long-term
safety concern or fear” (33.5%) and “planning to wait for more time/data regarding safety before | have
the vaccine” (29.7%) (Table 1). The highest rates of unvaccinated women were reported in low-income
countries (Supplementary Table S1).

Among vaccinated women, 73.2% had taken at least three doses of the COVID-19 vaccine, and
the most common vaccine received was Pfizer-BioNTech (BNT162b2) in 48.4%. The other characteristics

of study participants are detailed in Tables 1 and 2.

Characteristics of pregnant and breastfeeding women

According to their pregnancy or breastfeeding status, women with AIDs and HC were subdivided
into six groups, as shown in Tables 1 and 2, group A: non-pregnant or breastfeeding women with AIDs
(n=4862); group B: pregnant women with AIDs (n=40); group C: breastfeeding women with AIDs (n=52);
group D: non-pregnant or breastfeeding HC (n=1749); group E: pregnant HC (n=31); group F:
breastfeeding HC (n=53).

Caucasian ethnicity was the most frequently reported in groups A, B, C, and D, while Hispanic
ethnicity was the most common in groups E and F.

The reasons for not taking the vaccine were similarly distributed across the six groups. The
vaccination frequencies (at least one dose received) were 97.8%, 100%, 96.2%, 97.8%, 96.8%, 92.5% in
groups A to F, respectively. The most common vaccine received was Pfizer-BioNTech (BNT162b2) for all

groups, and the majority of the individuals in each group received at least three doses of vaccine.
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Adverse events after COVID-19 vaccination

Post-vaccination AE occurred in 1837 (25.4%) individuals (Table 2). Injection site pain and
soreness were reported by 9.5%. Minor and major AE occurred in 24.3% and 4.3%, respectively.
Hospitalization was required in 1.1%.

The frequency of AE was higher in group B than in the other groups (45% vs. 23.3-28%). Notably,
the frequencies of overall AE, minor AE, and major AE were significantly higher as compared to group A
(45% vs. 26%, p=0.01; 40% vs. 25.9%, p=0.03; 17.5% vs. 4.6%, p<0.01). Although AE and hospitalization
were more frequent in group B, their frequencies were not significantly higher as compared to group E.

No thromboembolic events attributed to vaccination were reported in the study cohort.

Changes in disease activity after COVID-19 vaccination in pregnant and breastfeeding patients with AID
and comparison with age- and disease-matched controls

Among the patients with AID, 40 women who received at least one dose of COVID-19 vaccine
during pregnancy and 50 who received it during breastfeeding were compared with age- and disease-
matched non-pregnant and non-breastfeeding women. A 1:3 matching was performed (with age allowed
to be + 2 years), yielding a control group composed of 262 women with AID (Table 3).

The three most represented diseases among pregnant and breastfeeding women with AID were
systemic lupus erythematosus (SLE) (27.5%, 20%), rheumatoid arthritis (RA) (10%, 20%), and autoimmune
thyroid disease (hypo- or hyperthyroid) (10%, 22%). Disease activity prior to vaccination was reported to
be inactive by 37.5%, 48%, and 38.5% among pregnant, breastfeeding, and control women with AID,
respectively, whereas active and worsening disease was experienced by 5%, 2%, and 6.1%, respectively
(Table 4). Ongoing medications prior to vaccination are listed in Table 4; 50%, 42%, and 41.6% of pregnant,
breastfeeding, and control women with AID were taking glucocorticoids, mostly at moderate or low
dosages (<10 mg/day of prednisone equivalent), respectively.

Worsening AID status after vaccination was reported by 17.5%, 20%, and 18.3% of pregnant,
breastfeeding, and control women with AID, respectively. Treatment modification was declared by all
pregnant and breastfeeding women; glucocorticoids were either commenced or increased in all cases,

while a new immunosuppressant was switched/added in nearly one fifth of the patients (Table 4).
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DISCUSSION

As the COVID-19 pandemic is gradually dwindling to endemicity with adequate population-level
vaccination, vaccine hesitancy among vulnerable groups remains a concern. It is currently recommended
to offer COVID-19 vaccination to pregnant and breastfeeding women as data hitherto showed no
association between vaccination and an increased APO rate (15, 16) or problems during the lactation
period (17). Vaccine hesitancy can be alleviated by targeted information campaigns that effectively
address the fears and concerns of women during their reproductive phase (18, 19). There are no dedicated
studies or clinical trials on COVID-19 vaccination and its possible side-effects in pregnant or breastfeeding
patients with rAID or nrAID. Therefore, we aimed at filling this knowledge gap by using data collected
within the framework of the COVAD 2 study, a large international study based on a patient-reported
survey of patients’ experience with COVID-19 vaccination.

Among 6787 female respondents, we identified 40 pregnant patients with AID (group B) and 31
pregnant HC (group E), and 52 breastfeeding patients with AID (group C) and 53 breastfeeding HC (group
F). The vaccination frequency (at least one dose received) was very high, ranging from 92.5% in group F
to 100% in group B. This high level of adherence to COVID-19 vaccination may be explained by selection
bias, as people who were vaccinated were more likely to undertake a survey whose primary aim was to
investigate the safety of COVID-19 vaccination. Interestingly, reasons for not taking the vaccine were
similar between patients and HC, and included concerns about the long-term effects of vaccines and the
need for more safety data. Adherence to COVID-19 vaccination may also have been influenced by
accessibility issues and the availability of vaccines. Supportive of this notion was that the highest
frequencies of unvaccinated women were reported in low-income countries.

In terms of AE, pregnant patients with AID (group B) reported a significantly higher proportion of
any AE, minor AE, and major AE as compared with non-pregnant/non-breastfeeding patients with AID
(group A). This may be due to report bias assuming that patients carrying high-risk pregnancies are
inclined to reporting any kind of symptoms (while non-pregnant patients may not have recollected some
AE, especially minor ones), or it may reflect an enhanced vulnerability of pregnant patients with AID
towards AE on the basis of the physiological changes induced by pregnancy. However, the latter
hypothesis is weakened by the absence of a difference between group B and pregnant HC (group E), as
well as by the available evidence that led to the approval of COVID-19 vaccines for use during pregnancy
by regulatory agencies. The greater frequency of hospitalization in group B could be due to a cautious
approach towards pregnant patients with AID rather than the severity of post-vaccination AEs.
Importantly, no thrombotic events were reported in pregnant women. Thromboembolic complications

constitute a matter of concern in patients with rAID, especially in those carrying antiphospholipid
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antibodies or in an active phase of their disease, which are factors that can augment the gestational
thrombophilic state. Since COVID-19 per se and/or the COVID-19 vaccination may increase the risk of
thrombosis (20), it is of great importance to underscore the lack of thrombotic complications in this study
cohort.

Another substantial fear of patients with AID is the experience of a disease flare after vaccination.
The COVAD survey investigated changes in disease activity and the need for treatment modifications due
to the worsening of disease symptoms. To investigate whether post-vaccination flares occurred more
frequently in pregnant and breastfeeding patients with AID, we matched them by age and disease with
patients in group A (Table 3). The majority of pregnant and breastfeeding patients with AID in the present
study were affected by SLE, which is the prototypical AID emerging during fertile age; we have already
described the lack of post-vaccination flares in these 11 pregnant women with SLE (21). A higher number
of pregnant women than expected was observed for Idiopathic Inflammatory Myopathies (IIM), which are
rare diseases that do not preferentially affect young women. However, this disproportionally large
subgroup can be explained by the study design, as the COVAD survey was originally designed for patients
with IIM and was therefore preferentially distributed to IIM patient groups. We previously reported the
outcomes of COVID-19 vaccination in six pregnant patients with IIM from the COVAD study (22). Pregnant
patients with IIM who were not in remission experienced a disease flare after vaccination; therefore, we
concluded that a personalized evaluation of the risk-benefit ratio and timing of vaccination should be
performed.

As a group, pregnant and breastfeeding patients with AID did not display disease worsening more
frequently than control AID (Table 4). This was the case for both rAID and nrAID patients (data not shown).
Disease flares in seven pregnant (17.5%) and 10 breastfeeding (20%) patients were managed with
glucocorticoids in all cases, while only a few cases required commencement or modification of
immunosuppressive drugs (Table 4). These findings support the general statement that pregnant and
breastfeeding patients with AID can undergo COVID-19 vaccination according to recommendations for
non-pregnant and non-breastfeeding patients (23, 24), provided that each case is assessed individually
for risk factors that per se may constitute reasons for holding or postponing the vaccination.

This study has some limitations. First, the study was entirely based on self-reported patient data,
with no possibility of verifying the validity of the responses through medical charts or healthcare
professionals. Second, online surveys introduce inherent recall bias, as well as selection bias due to an
expected higher participation willingness from patients who experienced AE, a potential lack of Internet
access for individuals of lower socioeconomic status, and the likely lower representation of patients with
severe disability. Third, the small number of pregnant and breastfeeding women should be acknowledged,

as the survey itself was not designed and disseminated on the purpose to capture this specific population.
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Heterogeneity in disease groups and treatments, and the lack of information about pregnancy outcomes
should be also recognized as limitations of the study. Fourth, it was beyond the scope of this study to
explore humoral responses to vaccines, which may also affect the development of AE. Fifth, in order to
capture all the available information with regard to AE, patients in group A were not age-matched with
those in groups B and C, resulting in a significantly older age (Table 1). Nevertheless, the large number of
study participants, the high rate of complete survey responses, and wide geographical spread of survey
respondents constituted major strengths of the study. The anonymized and self-reported nature of the
guestionnaire may also be considered a strength, since it is expected to facilitate direct and likely unbiased
(without external influence) patient and HC representation.

Our data may help physicians navigate discussions regarding the risk-benefit ratio of COVID-19
vaccination in women who carry high-risk pregnancies due to underlying disease. The major benefits of
vaccination not only for the mother but also for the fetus who will receive passive immunization should
be emphasized, along with the message that vaccination protects against severe COVID-19 (25). Data on
pregnant women entered into the COVID-19 Global Rheumatology Alliance as of February 2022 showed
that unvaccinated pregnant women with rheumatic diseases and COVID-19 experienced a greater number
of preterm births compared with fully vaccinated pregnant women against COVID-19; importantly, no
safety issues or post-vaccination disease flares were raised in that descriptive study (26). The value of
vaccination during breastfeeding should be also highlighted, as SARS-CoV-2-specific antibodies are
secreted into breastmilk and are detected in infant stools following maternal vaccination (27).

In conclusion, the findings of the present study provide reassurance regarding the safety of
COVID-19 vaccination in pregnant and breastfeeding women with AID. Our results will hopefully
contribute in greater confidence and improved uptake of COVID-19 vaccines in this vulnerable group of

patients.
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Figure 1: Flowchart of the study showcasing excluded respondents and distribution of vaccinated women according to being a patient with AID
or a HC and to the status of being a pregnant or breastfeeding woman. Group A: non-pregnant or breastfeeding women with AID; group B:
pregnant women with AID; group C: breastfeeding women with AID; group D: non-pregnant or breastfeeding HC; group E: pregnant HC; group F:
breastfeeding HC. Abbreviations: AID: Autoimmune diseases; HC, healthy controls; nrAID: non-rheumatic autoimmune diseases; rAID: rheumatic
autoimmune diseases.
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Table 1. Features about demography and comorbidities of the total cohort of female individuals who participated in the COVAD study. Percentages are
reported in parenthesis. Subgroups were identified according to the diagnosis of AID versus HC and the pregnancy/breastfeeding status. Group A: non-
pregnant or breastfeeding women with AID; group B: pregnant women with AID; group C: breastfeeding women with AID; group D: non-pregnant or
breastfeeding HC; group E: pregnant HC; group F: breastfeeding HC. *Pregnancy/breastfeeding status at the time of the survey and/or at the time of at least
one dose of COVID-19 vaccine.

Abbreviations: AID, Autoimmune diseases; COPD, Chronic obstructive pulmonary disease; HC, Healthy control; HIV-AIDS: Human immunodeficiency virus-
acquired immunodeficiency syndrome; ILD, Interstitial lung disease; IQR, interquartile range.

Women Group A Group B Group C Group D Group E Group F
(total) Non-pregnant, Pregnant Breastfeeding | Non-pregnant, Pregnant Breastfeeding
(n=6787) non- with AID* with AID* non- HC* (n=31) HC* (n=53)
breastfeeding (n=40) (n=52) breastfeeding
with AID HC (n=1749)
(n=4862)

Age (median, IQR) 47, 35-58 50, 38-61 34, 31-35.25 33, 30-35 39, 29-49 34,30-36.5 33,30-36
Ethnicity, n (%)
Caucasian 3225 (47.5) 2634 (54.1) 12 (30) 22 (42.3) 538 (30.8) 7 (22.6) 12 (22.6)
African American or of 338 (5) 277 (5.7) 6 (15) 3(5.8) 50 (2.9) 1(3.2) 1(1.9)
African origin
Asian 1303 (19.2) 875 (18) 7 (17.5) 13 (25) 392 (22.4) 6(19.4) 10 (18.9)
Hispanic 1071 (15.8) 519 (10.7) 6 (15) 5(9.6) 508 (29) 12 (38.6) 21(39.5)
Native American/ 50 (0.7) 32(0.7) 0(0) 1(1.9) 13(0.7) 2 (6.5) 2(3.8)
Indigenous/ Pacific Islander
Mixed 331(4.9) 188 (3.9) 4(10) 4(7.7) 132 (7.5) 0(0) 3(5.7)
Other 256 (3.8) 195 (4) 5(12.5) 3(5.8) 51(2.9) 1(3.2) 1(1.9)
Do not wish to disclose 213 (3.1) 142 (2.9) 0(0) 1(1.9) 65 (3.7) 2 (6.5) 3(5.7)
Comorbidities, n (%)
Asthma 747 (11) 609 (12.5) 4(10) 4(7.7) 119 (6.8) 6(19.4) 5(9.4)
Chronic Kidney Disease 224 (3.3) 209 (4.3) 1(2.5) 3(5.8) 10 (0.6) 0(0) 1(1.9)
Chronic Liver Disease 67 (1) 63 (1.3) 0(0) 0(0) 4(0.2) 0(0) 0(0)
COPD 147 (2.2) 130 (2.7) 1(2.5) 0(0) 16 (0.9) 0(0) 0(0)
ILD 321 (4.7) 316 (6.5) 1(2.5) 1(1.9) 3(0.2) 0(0) 0(0)
Coronary/Ischemic Heart 127 (1.9) 118 (2.4) 1(2.5) 1(1.9) 7 (0.4) 0(0) 0(0)
Disease
Diabetes mellitus 379 (5.6) 315 (6.5) 0(0) 2(3.8) 62 (3.5) 0(0) 0(0)
Epilepsy 59 (0.9) 51 (1) 2(5) 2(3.8) 4(0.2) 0(0) 0(0)
Hyperlipidemia 836 (12.3) 721 (14.8) 2(5) 4(7.7) 104 (5.9) 2 (6.5) 3(5.7)
HIV-AIDS 6(0.1) 4(0.1) 1(2.5) 0(0) 1(0.1) 0(0) 0(0)
Arterial hypertension 1177 (17.3) 1023 (21) 0(0) 3(5.8) 147 (8.4) 2 (6.5) 2(3.8)
Stroke 53(0.8) 49 (1) 1(2.5) 0(0) 3(0.2) 0(0) 0(0)
Tuberculosis 47 (0.7) 38(0.8) 1(2.5) 0(0) 8(0.5) 0(0) 0(0)
Organ transplant 19 (0.3) 16 (0.3) 1(2.5) 0(0) 2(0.1) 0(0) 0(0)
Anxiety 1257 (18.5) 993 (20.4) 6 (15) 12 (23.1) 234 (13.4) 5(16.1) 7(13.2)
Insomnia 489 (7.2) 424 (8.7) 2 (5) 4(7.7) 59 (3.4) 0(0) 0(0)
Bipolar disorder 46 (0.7) 34 (0.7) 0(0) 0(0) 12 (0.7) 0(0) 0(0)
Depression 1062 (15.6) 865 (17.8) 7 (17.5) 8(15.4) 173 (9.9) 4(12.9) 5(9.4)
Eating disorders 147 (2.2) 107 (2.2) 6 (15) 5(9.6) 29 (1.7) 0(0) 0(0)
Schizophrenia 12 (0.2) 7(0.1) 2 (5) 2(3.8) 1(0.1) 0(0) 0(0)
Substance abuse 15(0.2) 14 (0.3) 0(0) 0(0) 1(0.1) 0(0) 0(0)
Other 506 (7.5) 464 (9.5) 0(0) 1(1.9) 39(2.2) 0(0) 2(3.8)
None 3027 (44.6) 1815 (37.3) 19 (47.5) 36 (69.2) 1102 (63) 17 (54.8) 38(71.7)
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Table 2. Features about COVID-19 vaccination and associated adverse events (AE) of the total cohort of female individuals who participated in the COVAD
study. Percentages are reported in parenthesis. Subgroups were identified according to the diagnosis of AID versus HC and the pregnancy/breastfeeding status.
Group A: non-pregnant or breastfeeding women with AIDs; group B: pregnant women with AIDs; group C: breastfeeding women with AIDs; group D: non-
pregnant or breastfeeding HC; group E: pregnant HC; group F: breastfeeding HC. *Pregnancy/breastfeeding status at the time of the survey and/or at the time
of at least one dose of COVID-19 vaccine. Chi squared test: ~ p=0.01; ° p=0.03; § p<0.01.

Abbreviations: AID, Autoimmune diseases; HC Healthy controls; IQR, interquartile range.

Total Group A Group B Group C Group D Group E Group F
Women Non-pregnant, Pregnant Breastfeeding | Non-pregnant, Pregnant Breastfeeding
(n=6787) non- with AID* with AID* non- HC* (n=31) HC* (n=53)
breastfeeding (n=40) (n=52) breastfeeding
with AID HC (n=1749)
(n=4862)
Vaccine taken?
No, n (%) 155 (2.3) 109 (2.2) 0(0) 2(3.8) 39(2.2) 1(3.2) 4(7.5)
Reasons of the choice_ (multiple
responses possible), n (%):
Not available to me so far but | 3(1.9) 1(0.9) 0(0) 0(0) 1(2.6) 0(0) 1(25)
plan to have the vaccine as soon
as possible
I don’t believe in the science 34 (21.9) 28 (25.7) 0(0) 0(0) 5(12.8) 0(0) 1(25)
behind COVID vaccines
Will not have the vaccine due to 52 (33.5) 39(35.8) 0(0) 1(50) 11(28.2) 0(0) 1(25)
long-term safety concern or fear
Planning to wait for more 46 (29.7) 31(28.4) 0(0) 1(50) 14 (35.9) 0(0) 0(0)
time/data regarding safety
before | have the vaccine
| have scheduled my vaccine, but 3(1.9) 2(1.8) 0(0) 0(0) 1(2.6) 0(0) 0(0)
have not received yet
Not recommended as | had 12(7.7) 7 (6.4) 0(0) 0(0) 4(10.3) 0(0) 0(0)
COVID-19 infection recently
Unsure 18 (11.6) 9(8.3) 0(0) 0(0) 9(23.1) 0(0) 0(0)
Other 37 (23.9) 32(29.4) 0(0) 0(0) 2(5.1) 1(100) 2 (50)
Yes
Number of vaccinated 6632 (97.7) 4753 (97.8) 40 (100) 50 (96.2) 1710 (97.8) 30 (96.8) 49 (92.5)
women, n (%)
Number of doses received per
each type of vaccine, n (%):
Pfizer-BioNTech 8988 (48.4) 6978 (51.9) 50 (45.1) 77 (56.2) 1799 (38.7) 36 (42.4) 48 (37.5)
Oxford/Astra Zeneca 3437 (18.5) 2499 (18.5) 26 (23.4) 21(15.3) 842 (18.1) 15 (17.6) 34 (26.6)
Johnson & Johnson (J&J) 184 (1) 131 (1) 2(1.8) 3(2.2) 44 (0.9) 0(0) 4(3.1)
Moderna 2542 (13.7) 2116 (15.7) 9(8.1) 12 (8.8) 393 (8.5) 8(9.4) 4(3.1)
Novavax 12 (0.1) 8(0.1) 0(0) 0(0) 4(0.1) 0(0) 0(0)
Covishield (serum institute India) 520 (2.8) 314 (2.3) 4 (3.6) 4(2.9) 195 (4.2) 1(1.2) 2(1.6)
Covaxin (Bharat Biotech) 76 (0.4) 50 (0.4) 0(0) 3(2.2) 23 (0.5) 0(0) 0(0)
Sputnik 445 (2.4) 158 (1.2) 2(1.8) 0 (0) 281 (6) 2(2.4) 2(1.6)
Sinopharm 891 (4.8) 414 (3.1) 5(4.5) 5(3.6) 457 (9.8) 6(7.1) 4(3.1)
Sinovac-CoronaVac 1172 (6.3) 559 (4.1) 9(8.1) 10(7.3) 572 (12.3) 8(9.4) 14 (10.9)
I am not sure 222 (1.2) 176 (1.3) 4(3.6) 2 (1.5) 17 (0.4) 9(10.6) 14 (10.9)
Others 76 (0.4) 51(0.4) 0(0) 0(0) 23(0.5) 0(0) 2 (1.6)
Number of doses received, n (%)
1 dose 215(3.2) 161 (3.4) 2 (5) 3(6) 46 (2.7) 1(3.3) 2(4.1)
2 doses 1567 (23.6) 1009 (21.3) 12 (30) 14 (28) 509 (29.8) 6 (20) 17 (34.7)
3 doses 3721 (56.1) 2620 (55.1) 19 (47.5) 26 (52) 1007 (58.9) 21 (70) 28 (57.1)
4 doses 1118 (16.9) 952 (20) 7 (17.5) 7 (14) 148 (8.6) 2(6.7) 2(4.1)
5 doses 11(0.2) 11(0.2) 0(0) 0(0) 0(0) 0(0) 0(0)
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Vaccine AE, n

None

4950 (74.6) 3517 (74)~ 22 (55)~ 36 (72) 1312 (76.7) 22 (73.3) 36 (73.5)
Injection site (arm) pain and 630 (9.5) 471 (9.9) 7 (17.5) 7 (14) 138 (8.1) 2(6.7) 5(10.2)
soreness
Minor AE 1614 (24.3) 1232 (25.9)° 16 (40)° 12 (24) 338(19.8) 7 (23.3) 10 (20.4)
Major AE 285 (4.3) 196 (4.6)§ 7(17.5)8 1(2) 77 (4.5) 1(3.3) 3(6.1)
Hospitalization 74 (1.1) 51(1.1) 2 (5) 0(0) 20(1.2) 0(0) 1(2)
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Table 3. Demographic and clinical characteristics prior to vaccination of patients with AID who received at least one dose during pregnancy or
breastfeeding and disease- and age-matched control patients. * same patient; ** only one patient suitable for matching; § same patient. Group A: non-
pregnant or breastfeeding women with AID; group B: pregnant women with AID; group C: breastfeeding women with AID.

Abbreviations: AID, Autoimmune diseases; CTD, Connective tissue disorders; IQR, interquartile range; TNF: tumour necrosis factor; JAK: Janus kinase.

Group B From Group C From Group A
Pregnant patients Breastfeeding patients Control group patients

(n=40) (n=50) (n=262)
Systemic lupus erythematosus 11 (27.5) 10 (20) 63 (24)
Antiphospholipid Syndrome 0(0) 2 (4) 6(2.3)
Undifferentiated connective tissue disease 3(7.5) 3(6) 18 (6.9)
Sjogren’s syndrome 2 (5) 1(2) 9(3.4)
Systemic sclerosis 1(2.5)* 1(2)* 3(1.1)
Mixed connective tissue disorder 0(0) 2 (4) 6(2.3)
Dermatomyositis 2 (5) 0(0) 6(2.3)
Juvenile dermatomyositis 1(2.5) 0(0) 1(0.4)**
Polymyositis 1(2.5) 1(2) 6(2.3)
Overlap myositis with other CTD 1(2.5) 1(2) 6(2.3)
Systemic vasculitis 2 (5) 2(4) 12 (4.6)
Rheumatoid arthritis 4 (10) 10 (20) 42 (16.1)
Ankylosing spondylitis or psoriatic arthritis 3(7.5) 3(6) 18 (6.9)
Hypothyroid or hyperthyroid 4(10) 11 (22) 45 (17.2)
Hemolytic anemia 1(2.5)8 1(2) 8 3(1.1)
Multiple sclerosis 3(7.5) 1(2) 12 (4.6)
Myasthenia gravis 0(0) 1(2) 3(1.1)
Morphea 1(2.5) 0(0) 3(1.1)
Age, years (median, IQR) 33,31-35 33,30-35 29, 31-36
Disease duration, years (median, IQR) 5, 4-7 6, 4-10 6, 3-12
Ongoing medications prior to vaccination, n (%)
No steroids 20 (50) 29 (58) 161 (61.5)
<10 mg/day of steroids 13 (32.5) 13 (26) 74 (28.2)
10-20 mg/of day steroids 5(12.5) 6(12) 17 (6.5)
>20 mg/day of steroids 2 (5) 2 (4) 10 (3.8)
Hydroxychloroquine 20 (50) 19 (38) 109 (41.6)
Methotrexate 0(0) 0(0) 58 (22)
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Mycophenolate mofetil 0(0) 0(0) 24 (9.2)
Azathioprine 4 (10) 7 (14) 25 (9.5)
Sulfasalazine 3(7.5) 4(8) 9(3.4)
Leflunomide 0(0) 0(0) 6(2.3)
Calcineurin inhibitors 6 (15) 4(8) 9(3.4)
Cyclophosphamide 0(0) 0(0) 9(3.4)
TNF inhibitors 3(7.5) 3(6) 13 (5)
Rituximab 0(0) 1(2) 10 (3.8)
Other biologic agents 0(0) 0(0) 13 (5)
JAK inhibitors 0(0) 0(0) 3(1.1)
Intravenous immunoglobulins 0(0) 0(0) 6(2.3)
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Table 4. Disease activity and treatment changes after COVID-19 vaccination in patients with AID who received at least one dose during pregnancy or
breastfeeding and disease- and age-matched control patients. Group A: non-pregnant or breastfeeding women with AID; group B: pregnant women with

AID; group C: breastfeeding women with AID.

Abbreviations: AID, Autoimmune diseases; CRP, C-reactive protein; ESR, Erythrocyte sedimentation rate.

Group B

Pregnant patients

From Group C

Breastfeeding patients

From Group A

Control group patients

(n=40) (n=50) (n=262)
Number of doses received, n (%)
1 dose 2(5) 3(6) 12 (4.6)
2 doses 12 (30) 14 (28) 81(30.9)
3 doses 19 (47.5) 26 (52) 134 (51.1)
4 doses 7 (17.5) 7 (14) 35(13.4)
Disease activity prior to vaccination, n (%)
Inactive/remission 15 (37.5) 24 (48) 101 (38.5)
Active but stable and manageable 13 (32.5) 17 (34) 85 (32.4)
Active but improving 3(7.5) 2 (4) 21(8.1)
Active and worsening 2 (5) 1(2) 16 (6.1)
Not sure 7 (17.5) 6(12) 39 (14.9)
Change in the status of AID after vaccination, n (%)
Unchanged 29 (72.5) 39 (78) 208 (79.4)
Improved 4 (10) 1(2) 8(3.1)
Worsened 7 (17.5) 10 (20) 46 (17.6)
Number of patients with symptoms after COVID
vaccination, n (%)
Skin Rashes 4 (10) 1(2) 75 (28.6)
Muscle weakness 0(0) 3(6) 21 (8)
Muscle pain 0(0) 3(6) 22 (8.4)
Joint pain/swelling in hands 5(12.5) 5(10) 19 (7.3)
Joint pain/swelling of other joints 6(15) 0(0) 22 (8.4)
Pain in shoulders and hips 0(0) 2 (4) 15 (5.7)
Raynaud’s phenomenon 0(0) 0(0) 53(20.2)
Skin thickening of hands 1(2.5) 0(0) 0(0)
Skin thickening in new areas of the body not 1(2.5) 0(0) 0(0)

previously affected
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Fingertip ulcers or pits 2 (5) 1(2) 1(0.4)
Shortness of breath 1(2.5) 0(0) 9(3.4)
Chest pain 1(2.5) 0(0) 9(3.4)
Difficulty in swallowing 0(0) 0(0) 3(1.1)
Fever 0(0) 0(0) 6(2.3)
Fatigue 0(0) 3(6) 23 (8.8)
Dry eyes 1(2.5) 1(2) 13 (5)
Dry mouth 1(2.5) 0(0) 10 (3.8)
Oral or nasal ulcers 0(0) 1(2) 4(1.5)
Severe loss of hair or bald spots 0(0) 0(0) 5(1.9)
Headache due to disease 0(0) 1(2) 12 (4.6)
Active kidney disease from AID 0(0) 1(2) 5(1.9)
Elevated muscle enzymes in blood 1(2.5) 2 (4) 0(0)
Elevated inflammatory markers in the blood (high 1(2.5) 2 (4) 16 (6.1)
ESR or CRP)

Treatment modifications due to AID worsening 7 (17.5) 10 (20) 29 (11.1)
symptoms, n (%)

Started or increased steroids 7/7 (100) 10/10 (100) 25/29 (86.2)
Switched/added new immunosuppressive treatment 2/7 (28.6) 2/10 (20) 16/29 (55.2)

besides steroids
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Supplementary Table S1. Vaccination status per single country according to residency. Group A: non-pregnant or breastfeeding women with AID; group B: pregnant women with AID; group C: breastfeeding women with
AID; group D: non-pregnant or breastfeeding HC; group E: pregnant HC; group F: breastfeeding HC. *Pregnancy/breastfeeding status at the time of the survey and/or at the time of at least one dose of COVID-19 vaccine.
Abbreviations: AID, Autoimmune diseases; HC Healthy controls; *Pregnancy/breastfeeding status at the time of the survey and/or at the time of at least one dose of COVID-19 vaccine.

Country of residence Total Women Population Group A Group B Group C Group D Group E Group F
(number of individuals) Non-pregnant, non- Pregnant with AID* Breastfeeding with AID* Non-pregnant, non- Pregnant HC* (%) Breastfeeding HC*
breastfeeding with AID breastfeeding HC (%)
Vaccinated Unvaccinated Vacci i Unvacci d Vaccinated Unvaccinated Vaccinated Unvaccinated Vaccinated Unvaccinated Vaccinated Unvaccinated Vaccinated Unvaccinated

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Afghanistan (2) 2 (100) 0(0) 2 (100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Albania (1) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0)
Algeria (10) 3(30) 7(70) 1(16.7) 5(83.3) 0(0) 0(0) 0(0) 0(0) 2(50) 2(50) 0(0) 0(0) 0(0) 0(0)
Angola (1) 1(100) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Anguilla (1) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Argentina (67) 66 (98.5) 1(1.5) 56 (98.2) 1(1.8) 0(0) 0(0) 0(0) 0(0) 9 (100) 0(0) 0(0) 0(0) 1(100) 0(0)
Armenia (2) 1(50) 1(50) 1(50) 1(50) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Australia (77) 72(93.5) 5(6.5) 66 (93) 5(7) 0(0) 0(0) 0(0) 0(0) 6 (100) 0(0) 0(0) 0(0) 0(0) 0(0)
Austria (6) 6 (100) 0(0) 4 (100) 0(0) 0(0) 0(0) 1(100) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0)
Bahrain (1) 1(100) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Bangladesh (71) 71 (100) 0(0) 22 (100) 0(0) 0(0) 0(0) 0(0) 0(0) 48 (100) 0(0) 0(0) 0(0) 1(100) 0(0)
Belgium (3) 3(100) 0(0) 3(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Bolivia (19) 19 (100) 0(0) 7(100) 0(0) 0(0) 0(0) 0(0) 0(0) 11 (100) 0(0) 0(0) 0(0) 1(100) 0(0)
Brazil (162) 160 (98.8) 2(1.2) 107 (98.2) 2(1.8) 0(0) 0(0) 0(0) 0(0) 50 (100) 0(0) 0(0) 0(0) 3(100) 0(0)
British Virgin Island (1) 0(0) 1(100) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Bulgaria (151) 118 (78.2) 33(21.8) 73(73.7) 26 (25.3) 0(0) 0(0) 5(83.3) 1(16.7) 37(90.2) 4(9.8) 0(0) 0(0) 3(60) 2 (40)
Canada (92) 86 (93.5) 6(6.5) 79 (92.9) 6(7.1) 0(0) 0(0) 1(100) 0(0) 6 (100) 0(0) 0(0) 0(0) 0(0) 0(0)
Central African Republic (1) 1(100) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Chile (85) 84 (98.8) 1(1.2) 49 (98) 1(2) 0(0) 0(0) 3(100) 0(0) 31(100) 0(0) 1(100) 0(0) 0(0) 0(0)
China (6) 4(67) 2(33) 2(50) 2(50) 0(0) 0(0) 0(0) 0(0) 2 (100) 0(0) 0(0) 0(0) 0(0) 0(0)
Colombia (158) 147 (93) 11(7) 64 (90.1) 7(9.9) 0(0) 0(0) 1(100) 0(0) 79(95.2) 4(4.8) 1(100) 0(0) 2 (100) 0(0)
Costa Rica (73) 72 (98.6) 1(1.4) 53(98.1) 1(1.9) 1(100) 0(0) 1(100) 0(0) 17 (100) 0(0) 0(0) 0(0) 0(0) 0(0)
Croatia (1) 1(100) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Cyprus (1) 1(100) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Czech Republic (2) 2 (100) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 1(100) 0(0)
Dominican Republic (44) 39 (88.6) 5(11.4) 29(93.5) 2(6.5) 1(100) 0(0) 0(0) 1(100) 9(81.8) 2(18.2) 0(0) 0(0) 0(0) 0(0)
Ecuador (96) 96 (100) 0(0) 84 (100) 0(0) 0(0) 0(0) 0(0) 0(0) 10 (100) 0(0) 1(100) 0(0) 1(100) 0(0)
Egypt (150) 135 (90) 15 (10) 111(90.2) 12(9.8) 0(0) 0(0) 0(0) 0(0) 23(92) 2(8) 0(0) 1(100) 1(100) 0(0)
El Salvador (3) 3(100) 0(0) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 2(100) 0(0) 0(0) 0(0) 0(0)
Ethiopia (4) 1(25) 3(75) 1(25) 3(75) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Finland (4) 4 (100) 0(0) 4 (100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
France (52) 52 (100) 0(0) 26 (100) 0(0) 0(0) 0(0) 0(0) 0(0) 24 (100) 0(0) 2(100) 0(0) 0(0) 0(0)
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Germany (53) 51 (96.2) 2(3.8) 45 (97.8) 1(2.2) 0(0) 0(0) 1(100) 0(0) 5 (83.3) 1(16.7) 0(0) 0(0) 0(0) 0(0)
Ghana (71) 66 (93) 5(7) 60 (92.3) 5(7.7) 0(0) 0(0) 3(100) 0(0) 3(100) 0(0) 0(0) 0(0) 0(0) 0(0)
Guatemala (153) 147 (96.1) 6(3.9) 27 (96.4) 1(3.6) 0(0) 0(0) 0(0) 0(0) 115 (95.8) 5(4.2) 3(100) 0(0) 2 (100) 0(0)
Haiti (2) 2 (100) 0(0) 2 (100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Honduras (7) 6(85.7) 1(14.3) 3 (100) 0(0) 0(0) 0(0) 0(0) 0(0) 1(50) 1(50) 1(100) 0(0) 1(100) 0(0)
Hungary (43) 38(88.4) 5(11.6) 32(86.5) 5(13.5) 0(0) 0(0) 0(0) 0(0) 6 (100) 0(0) 0(0) 0(0) 0(0) 0(0)
Iceland (1) 1(100) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
India (245) 237 (96.7) 8(3.3) 144 (95.4) 7(4.6) 1(100) 0(0) 4(100) 0(0) 87 (98.9) 1(1.1) 0(0) 0(0) 1(100) 0(0)
Indonesia (1) 1(100) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Iraq (18) 17 (94.4) 1(5.6) 1(50) 1(50) 0(0) 0(0) 0(0) 0(0) 15 (100) 0(0) 1(100) 0(0) 0(0) 0(0)
Ireland (17) 16 (94.1) 1(5.9) 15 (93.8) 1(6.2) 0(0) 0(0) 0(0) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0)
Italy (281) 271 (96.4) 10 (3.6) 244 (96.4) 9(3.6) 0(0) 0(0) 1(50) 1(50) 25 (100) 0(0) 0(0) 0(0) 0(0) 1(100)
Jamaica (1) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Japan (77) 73 (94.8) 4(5.2) 59 (93.7) 4(6.3) 0(0) 0(0) 0(0) 0(0) 14 (100) 0(0) 0(0) 0(0) 0(0) 0(0)
Jordan (16) 15 (94) 1(6) 8 (88.9) 1(11.1) 0(0) 0(0) 0(0) 0(0) 7 (100) 0(0) 0(0) 0(0) 0(0) 0(0)
Kuwait (26) 21(80.8) 5(19.2) 19(79.2) 5(20.8) 0(0) 0(0) 0(0) 0(0) 2 (100) 0(0) 0(0) 0(0) 0(0) 0(0)
Kyrgyzstan (1) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 1(100) 0(0) 0(0) 0(0)
Lebanon (60) 54 (90) 6 (10) 15 (83.3) 3(16.7) 0(0) 0(0) 1(100) 0(0) 36(92.3) 3(7.7) 1(100) 0(0) 1(100) 0(0)
Libya (1) 1(100) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Luxembourg (1) 1(100) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Malawi (1) 1(100) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Malaysia (145) 144.(99.3) 1(0.7) 123(99.2) 1(0.8) 0(0) 0(0) 3(100) 0(0) 15 (100) 0(0) 1(100) 0(0) 2 (100) 0(0)
Malta (2) 2 (100) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0)
Mauritius (25) 23(92) 2(8) 12(85.7) 2(14.3) 0(0) 0(0) 0(0) 0(0) 11(100) 0(0) 0(0) 0(0) 0(0) 0(0)
Mexico (622) 609 (97.9) 13 (2.1) 242 (95.7) 11(4.3) 0(0) 0(0) 3(100) 0(0) 342(99.1) 2(0.9) 8 (100) 0(0) 14 (100) 0(0)
Morocco (71) 68 (95.8) 3(4.2) 14 (93.3) 1(6.7) 0(0) 0(0) 0(0) 0(0) 54 (96.4) 2(3.6) 0(0) 0(0) 0(0) 0(0)
Nepal (107) 101 (94.4) 6(5.6) 67 (91.8) 6(8.2) 0(0) 0(0) 0(0) 0(0) 30 (100) 0(0) 2 (100) 0(0) 2 (100) 0(0)
Netherlands (7) 7 (100) 0(0) 4 (100) 0(0) 0(0) 0(0) 0(0) 0(0) 3(100) 0(0) 0(0) 0(0) 0(0) 0(0)
New Zeland (2) 2 (100) 0(0) 2 (100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Nicaragua (3) 3(100) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 2 (100) 0(0) 0(0) 0(0) 0(0) 0(0)
Nigeria (80) 55 (68.8) 25(31.2) 39(76.5) 12(23.5) 1(100) 0(0) 0(0) 0(0) 15 (53.6) 13 (46.4) 0(0) 0(0) 0(0) 0(0)
Oman (9) 9 (100) 0(0) 9 (100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Pakistan (67) 66 (98.5) 1(1.5) 22 (100) 0(0) 0(0) 0(0) 0(0) 0(0) 42 (100) 0(0) 0(0) 0(0) 2(67) 1(33)
Panama (102) 100 (98) 2(2) 74 (97.4) 2(2.6) 0(0) 0(0) 0(0) 0(0) 25 (100) 0(0) 0(0) 0(0) 1(100) 0(0)
Paraguay (15) 15 (100) 0(0) 7 (100) 0(0) 0(0) 0(0) 0(0) 0(0) 7 (100) 0(0) 0(0) 0(0) 1(100) 0(0)
Peru (131) 131 (100) 0(0) 63 (100) 0(0) 0(0) 0(0) 1(100) 0(0) 65 (100) 0(0) 1(100) 0(0) 1(100) 0(0)
Philippines (70) 66 (94.3) 4(5.7) 51(92.7) 4(7.3) 1(100) 0(0) 1(100) 0(0) 13 (100) 0(0) 0(0) 0(0) 0(0) 0(0)
Poland (144) 135 (94) 9 (6) 99 (92.5) 8(7.5) 0(0) 0(0) 2 (100) 0(0) 32(97) 1(3) 1(100) 0(0) 1(100) 0(0)
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Portugal (28) 23(82.1) 5(7.9) 23(82.1) 5(7.9) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Russian Federation (47) 43 (91.5) 4(8.5) 4 (100) 0(0) 0(0) 0(0) 0(0) 0(0) 39(90.7) 4(9.3) 0(0) 0(0) 0(0) 0(0)
Sao Tome and Principe (1) 1(100) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Saudi Arabia (78) 75(96.2) 3(3.8) 63 (96.9) 2(3.1) 0(0) 0(0) 0(0) 1(100) 12 (100) 0(0) 0(0) 0(0) 0(0) 0(0)
Serbia (2) 1(50) 1(50) 1(50) 1(50) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Singapore (1) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0)
South Africa (5) 3(60) 2 (40) 3(60) 2 (40) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Spain (120) 115 (95.8) 5(4.2) 103 (95.4) 5 (4.6) 0(0) 0(0) 2 (100) 0(0) 10 (100) 0(0) 0(0) 0(0) 0(0) 0(0)
Sudan (1) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0)
Sweden (66) 62(93.9) 4(6.1) 49(92.5) 4(7.5) 0(0) 0(0) 1(100) 0(0) 12 (100) 0(0) 0(0) 0(0) 0(0) 0(0)
Switzerland (14) 14 (100) 0(0) 2 (100) 0(0) 0(0) 0(0) 0(0) 0(0) 12 (100) 0(0) 0(0) 0(0) 0(0) 0(0)
Syrian Arab Republic (2) 2(100) 0(0) 2(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Taiwan (138) 131(94.9) 7(5.1) 105 (94) 7(6) 1(100) 0(0) 0(0) 0(0) 25 (100) 0(0) 0(0) 0(0) 0(0) 0(0)
Tajikistan (1) 1(100) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Thailand (316) 305 (96.5) 11(3.5) 228 (95.4) 11(4.6) 3(100) 0(0) 3(100) 0(0) 71 (100) 0(0) 0(0) 0(0) 0(0) 0(0)
Tunisia (1) 0(0) 1(100) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Turkey (53) 53 (100) 0(0) 10 (100) 0(0) 0(0) 0(0) 1(100) 0(0) 39 (100) 0(0) 1(100) 0(0) 2 (100) 0(0)
Tuvalu (1) 1(100) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Ukraine (3) 3(100) 0(0) 1(100) 0(0) 0(0) 0(0) 1(100) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0)
United Arab Emirates (52) 52 (100) 0(0) 27 (100) 0(0) 0(0) 0(0) 1(100) 0(0) 24 (100) 0(0) 0(0) 0(0) 1(100) 0(0)
United Kingdom of Great 832(98) 17(2) 785 (98) 16 (2) 1(100) 0(0) 6 (100) 0(0) 39(97.5) 1(2.5) 0(0) 0(0) 1(100) 0(0)
Britain and Northern Ireland

(849)

United States of America 812(91.8) 73 (8.2) 772 (91.5) 72 (8.5) 0(0) 0(0) 2 (100) 0(0) 36 (97.3) 1(2.7) 2 (100) 0(0) 0(0) 0(0)

(885)
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1. Dr Sinan Kardes- Department of Medical Ecology and Hydroclimatology, Istanbul Faculty of Medicine, Istanbul University, Capa-Fatih,
34093, Istanbul, Turkey.
2. Dr Dondii Uskiidar Cansu- Division of Rheumatology, Department of Internal Medicine, Eskisehir Osmangazi University, 26480, Eskisehir,
Turkey.
3. Dr Resit Yildirnm- Osmangazi University, Division of Rheumatology.
Italy
1. Dr. Nicoletta Del Papa, Unita operativa complessa (UOC) Day Hospital Reumatologia via Gaetano Pini 9, Centro Specialistico Ortopedico
Traumatologico, Gaetano Pini-CTO, Milano, Italy.
2. Dr. Gianluca Sambataro, Medico Immunologia e reumatologia presso, Artoreuma S.R.L., Cors S. Vito 53, 95030 Mascalucia, CT, Italy.
3. Dr. Atzeni Fabiola, Rheumatology Unit, University of Messina, Messina, Italy.
4. Dr. Marcello Govoni, Professor, Department of Medical Sciences, Complex Operative Unit and Rheumatology Unit of S.Anna University
Hospital, University of Ferrara, Via A. Moro 8, 44124- Cona (FE), Italy.
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