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Covid-19 related studies

Problems with interpretation

Small samples

Letters/correspondence

Quickly outdated

Many different vaccines

Focused on mRNA vaccines

Study design

Surveys

Selection bias



Vaccines

S protein is the target 
(receptor binding 
domain)

Trimeric aggregates 

Plays a major role in 
infection

receptor recognition, viral 
attachment, entry and fusion into 
host cells.

✓ ACE2

Forni et al Cell Death & Diff 2021



Vaccines

Types

Benucci et al Clin Exp Rheum 2021



Vaccines

Types

Currently, >80 vaccines are included in the 
overall of 152 trials in 41 countries



ARD patients

Vaccination uptake - I

VAXICOV to explore the feelings of patients and health-care professionals regarding COVID-19 vaccination

Type: 57 web-based questions

Population: ARD patients and Healthy subject (control group)

12-20 December 2020

1531 participants (84.3% ♀) 

SLE (38.9%), SpA (13.9%), RA (12.6%)

56 countries

Felten et al Lancet Rheum 2021



Results

Uncertainty: 32.2%

Unwillingness to get vaccinated: 13.6%

willing to get vaccinated: 54.2%

increased to 62.8% when recommended by a physician

higher

in men (71.2%) p=0.02

Higher age (p<0.0001)

vaccinated against influenza at least once in the last 3 years (p<0.0001)

received the pneumococcal vaccine in the last 5 years (p=0.0002) 

Not with comorbidities and type of ARDs

Felten et al Lancet Rheum 2021



Results

Why they wanted to get vaccinated ?

protect themselves (67.1%), their relatives (54.2%), and the general population (62.5%)

associated with the fear of being infected by SARS-CoV-2 (p<0.0001)

Why not ?

Scarcity of experience and background information regarding new COVID-19 vaccines

The use of a new technology (eg, mRNA vaccines) 

Possible induction of a flare of their disease

Risk to develop a local reaction or side-effect



Covid-19 Vaccines

Are they safe for ARD patients?

Most clinical trials studying the vaccines against COVID-19 excluded 
immunosuppressed patients

However… phase 3 trial with BNT162b2 vaccine (Pfizer) included 118 ARD patients

without specific details on the type of rheumatic disease and/or treatment

Few data

Side-effects

Disease flare

Furer et al RMD Open 2021



Vaccines - Safety

side-effects (I)

Date: 17 December 2020  - 11 February 2021

Type: online questionnaire: any reactions experienced within the first week following the first vaccine dose

325 RMD pts

51% received Pfizer/BioNTech

49% received Moderna vaccine

Median (IQR) age was 43 (34–54) years; 96% were female

inflammatory arthritis (38%), SLE (28%) and connective tissue disease (19%)

Tx: non-biologic DMARDs (44%), bDMARDs (19%) and combination therapy (37%).

Conolly et al Ann Rheum Dis 2021



Safety

side-effects (I)

Conolly et al Ann Rheum Dis 2021



Vaccines - Safety

side-effects (II)

26 ARD patients and 42 
healthy controls

Mostly health-care workers

Vaccine: Pfizer

side effects 

assessed prior to and 7 days 
after both vaccinations

did not differ between groups

fatigue little higher in ARD pts

Geisen et al ARD 2021



Vaccines - Safety

Disease flares

NO flares in inflammatory arthritis patients in 
the context of either vaccination time points.

Delta Patient Global (PGA) for the last time point 
(7 days after secondary vaccination) was 0.076 
(±0.4) compared with baseline. 

No ARD patient needed to adjust DMARD or 
glucocorticoid therapy

Geisen et al ARD 2021



Vaccines - Safety

Disease flares

A multicentre observational study

BNT162b2 mRNA vaccine in adult 
patients with AIIRD (n=686) 

Vs general population (n=121).

Adverse events were similar in 
patients with AIIRD and controls

No significant change in disease 
activity in a variety of ARDs

Furer et al ARD 2021



Vaccines – Safety

AEs and Disease flare

Telephone interviews were conducted of 
SRD patients consecutively enrolled 
(15/06/2021–1/7/2021)

Participants were asked about the type 
of AEs and disease flare after vaccination

Reasons for vaccination hesitancy were 
recorded

Fragoulis et al Rheum Int 2021



Vaccines – safety

AEs and disease flare

Fragoulis et al Rheum Int 2021

Why not vaccination?
nocebo-prone behaviour (OR; 95% CI, 3.88; 1.76-8.55), negative vaccination behaviour (6.56; 3.21-13.42)



Vaccines – safety

EULAR COVAX registry

5121 participants from 30 countries

Inflammatory joint diseases (58%), connective tissue diseases (18%) and vasculitis (12%) 

54% cDMARDs, 42% bDMARDs, 35% immunosuppressants

Pfizer (70%), AstraZeneca (17%), Moderna (8%) 

Flares: 4.4% of cases (similar results from Global Rheum alliance vaccine survey)

0.6% severe

1.5% resulting in medication changes.

AEs were reported in 37% of cases 

serious AEs in 0.5%

Machado et al ARD 2021
Sattui et ar RMD Open 2021



Vaccines safety – disease flare

EULAR SLR

“Three studies found no postvaccination disease flare of the underlying RMD in 868 patients with RMD,
while a report from the EULAR COVAX registry describes a disease flare in 73 out of 1375 (5%) patients, 
of whom 17 experienced a severe flare (mean±SD) 5±5 days postvaccination”

Kroon et al ARD 2021
Machado et al ARD 2021 (abs)
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Immunogenicity

After second dose (1)

When: 12 July 2020 and 16 March 2021

One month after the second dose

N=404

49% received the Pfizer/BioNTech vaccine and 51% received Moderna

Inflammatory arthritis: 45%, SLE: 22%

Method: semiquantitative Roche ELISA for anti-receptor-binding domain (RBD) of the SARS-CoV-2 spike 
protein 

Ruddy et al ARD 2021



Immunogenicity

After second dose (1)

Positive abs 378/404 (94%)

Seroconversion

Following D1 (74%) increased to 94% (after D2)

MMF, RTX, Steroids associated with negative response (p<0.001)

For MMF: Seroconversion was 73% Vs 27% after D1

For RTX: remained poor (33% seroconversion after D1, 26% seroconversion after D2).

Ruddy et al ARD 2021



Immunogenicity

After second dose (2)

42 healthy controls and 26 
patients with ARDs

Method: EUROIMMUN ELISA 
and neutralizing ab

Day 0

Day of D2

D2 + 7 days

At D2+7, Patients

Lower mean anti-SARS-CoV-2-IgG titre 

Vs HCs (p=0.037)

But all (-1) above cut-off

No significant difference 
between treatments arms

Not detailed

Geisen et al ARD 2021



Immunogenicity

After second dose (3)

84 IMID patients & 182 controls

Vaccine: Pfizer

The vast majority (96%): two shots

Method: EUROIMMUN ELISA and neutralizing ab

IMID

SpA/ psoriatic arthritis: 32.1%

RA: 29.8%

Inflammatory bowel disease: 9.5% 

Psoriasis: 9.5%

Systemic IMIDs (e.g SLE): 19.1%

bDMARDs/tsDMARDs: 42.9%, cDMARDs: 23.9%, No Tx: 28.6%

Simon et al ARD 2021



Immunogenicity

After second dose (3)

5 (6%) IMID patients failed to develop a 
response (p=0.003)

IMID patients

large OD difference shortly after the second vaccination

but this difference converged over time

No differences across 

Diseases

Drugs (no RTX included)

Simon et al ARD 2021



Immunogenicity

After second dose (4) - MTX?

Vaccine: BNT162b2

IMID (n=51) (mostly PsA/RA) Vs 

healthy (n=26)

Assessment: baseline and after second 

immunization

Humoral response (EUROIMMUN)

Cellular immune response (flow 

cytometry) 

Validation cohort of controls (n=182) 

and patients with IMID (n=31)

About 15% previous covid infection

Habermann et al ARD 2021



Immunogenicity

After second dose (4) – MTX ?
IMID not on methotrexate 

Similar rate of high antibody titers (24/26, 92.3%)

IMID on methotrexate 

lower rate of adequate humoral response (18/25, 72.0%) (p=0.02) 

Validation cohort: similar results (91% Vs 50%)

Remained significant when patients with previous infection were 

excluded (p=0.045)

Differences remained when 55 years-old was used as a cut-off 

Cellular response

Activated CD8+ T cells (Ki67+ CD38+) and CD8+GZMB subset 

were induced in healthy adults and participants with IMID not 

on methotrexate, but not induced in patients receiving 

methotrexate 

Habermann et al ARD 2021



Immunogenicity

After second dose (5)

Seropositivity rate: 86% (ARD) Vs 100% in 

controls (p <0.0001)

Type of disease

RA: 82.1%

AAV and myositis: <40% 

All others >90%

Seropositivity per Treatment

Anti-cytokine: 

>97% as monotherapy

93% in combination with MTX

MTX: 92% monotherapy and 84% 

combinations

lesser magnitude than anti-CD20, MMF, and 

abatacept. 

GC, MMF, Abatacept: lower rate of 

seropositivity (~60%)

Anti-CD20: 39%

Furer et al ARD 2021

686 ARD patients and 121 controls 
ARD were significantly older p<0.0001



Immunogenicity

After third dose (booster) 

18 patients received booster 
dose

Anti-spike antibodies

Negative in 10 (<0.8 U/mL)

Low-positive (0.8–500 U/mL) in 6

30 days after booster re-tested Abs

89% responded

Connolly et al ARD 2021



Immunogenicity

After third dose (booster) 

21 patients with AAV

The third vaccine dose was 
administered a median (IQR) of 103 
(72–126) days after second 
vaccination

Effective for some patients

….but not for those treated with 
RTX

Speer et al ARD 2022



Immunogenicity

After third dose (booster)

RCT

Efficacy & safety of booster vaccination 

Vector Vs mRNA vaccine in non-seroconverted patients

60 RTX patients (non-seroconverted patients) 

Receive a third dose, mRNA or the vector vaccine

Overall, 27% seroconverted at week 4

More pronounced in those who had B cell 
responses

Bonelli et al ARD 2022



Vaccinations

Treatment modifications (Rituximab, MMF)

605 SAARD patients and 116 controls

anti-SARS-CoV-2 titers, side-effects, and disease activity

treatment modification strategies 

None

Partial [MTX, MMF, JAKi, abatacept and RTX] (ACR)

Extended modifications

Extended treatment modifications 

responded to vaccines similarly to controls as well as SAARD patients without 
immunosuppressive therapy

developed higher anti-SARS-CoV-2 antibody levels compared to those without or with partial 
modifications

In contrast, patients with partial or without therapeutic modifications responded in 
87.50% and 84.50%, respectively

Tzioufas et al J Autoimm 2021



Vaccinations

Treatment modifications (Rituximab, MMF)

Mycophenolate mofetil (MMF), rituximab (RTX) and methotrexate (MTX) negatively affected anti-SARS-CoV-2 humoral 
responses

10.5% of vaccinated patients, mild clinical deterioration was noted

No differences in deterioration among the distinct treatment modification 

Tzioufas et et al J Autoimm 2021



Vaccinations

Treatment modifications (Rituximab)

11 pts treated with RTX

1st dose of the vaccine in mean ± SD 20.4 ± 13.4 weeks after the last RTX

only 2 of 11 (18.2%) patients had antibody levels over the cut-off value of 50 
AU/mL

Evangelatos et al Arthr & Rheum 2021



Rituximab

any predictors for response?

108 AIIRD-RTX patients and 122 
immunocompetent controls immunized 
with BNT162b2 mRNA 

anti-SARS-CoV-2   @2 to 6 weeks after the 
second vaccine dose

 immunogenic response

AAV (vs RA)

Myositis (Vs RA)

higer number of RTX courses 

higher cumulative RTX dose 

lower IgG level prior to last RTX course

short interval between RTX tr

Furer et et al PrePrint



EULAR guidance

EULAR guidance
Landewe et al 2020 



ACR guidance

ACR guidance 
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Breakthrough infections

Better outcomes for vaccinated…

March 2020 - August 2021

195 patients with SRD with COVID-19 were 
included

147 unvaccinated and 48 vaccinated with at least 
one dose of a SARS-CoV- 2 vaccine (Pfizer n=38 or 
AstraZeneca n=10). 

Among vaccinated patients, 29 developed 
breakthrough COVID-19 >14 days after the second 
vaccine dose (fully vaccinated), while 19 between 
the first and <14 days after the second vaccine 
dose (partially vaccinated).

No differences in demographics, SRD type, 
treatment or comorbidities between unvaccinated 
and vaccinated patients

Papagoras et al ARD 2021



Breakthrough infections

Better outcomes for booster vaccinated

154 SRD patients March 2020 till - January 
2022. 

60 were unvaccinated, while 36 and 65 were 
fully-vaccinated and booster-vaccinated

Also, data from 80 booster-vaccinated 
individuals without SRD who had breakthrough 
infection were recorded. Seventy-seven were 
vaccinated with mRNA vaccines 

Similar characteristics (lung disease more 
common in SRD (especially in booster-
vaccinated)

Booster offered protection from severe 
outcomes

Comparable outcomes between SRD and 
healthy booster Fragoulis et al Under Review
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Covid-19 course

77 consecutive patients with underlying AARD infected by SARS-CoV-2

Most patients (68.8%) had a mild COVID-19 course

prior treatment with corticosteroids, mycophenolate mofetil or rituximab was more common in patients who developed a more 
serious disease course

The predominant clinical manifestations were fatigue (58.4%), low grade fever (45.4%) and upper respiratory 
tract symptoms (68.8%)

23.3% required hospitalization and the mortality rate was 1.3%

Bakasis et et al J Autoimm 2021



Outcomes

Increased hospitalization risk??

Three nationwide studies 
(Sweden, Denmark and Iceland), 
reporting  hospitalization risk

Two meta-analyses report 
different results on this matter

Several differences between 
countries

Local guidelines

Intensity of pandemic wave

Saturation level of health care 
system,

Access to healthcare facilities 
and other confounders 

Bower et al ARD 2021
Cordtz et al Rheuamtology 2021
Bjornnson et al ARD 2021



Outcomes

Increased mortality risk??

SLR to inform EULAR recommendations

Most studies: unclear/high risk of bias

Generally, do not have higher 
mortality risk

Two meta-analysis show contradictory 
results

14 databases from January 1st, 2019 to February 13th, 

2021.

100 studies met criteria for inclusion in the systematic 

review and 54/100 had a low risk-of-bias

odds of mortality was increased (OR 1.74 (95%CI 1.08, 
2.80)).

Kroon et al ARD 2021
Conway et al Arth & Rheum 2021



Mortality rate

Nationwide study (Sweden)

Nationwide study 
assessing mortality 
risk for patients with 
IA for 6 months

Death rates were 
increased

but risk was 
mitigated when 
adjusting for 
comorbidities and 
socioeconomic 
factors. 

Bower et al ARD 2021



Nationwide study (Greece)

 hospitalization risk

All adult patients with (RA), (AS), (PsA), (SLE) and (SSc) 

Electronic prescription database and matched (1:5) on age, 

gender, and region of domicile to random referents from the 

general population.

Crosslinking with the national Covid-19 registry 

recorded confirmed infections and Covid-19-associated 

hospitalizations and deaths between 1-March-2020 and 28-Feb-

2021

74,970 patients with SRD 

40014 RA patients (79% female)

9566 AS patients (43% female)

13405 PsA patients (55% female)

9960 SLE patients (90% female)

2025 SSc patients (88% female) Bournia et al Under Review

79% higher risk to get hospitalized (OR 1.79, 95% CI: 1.59 to 2.02) 

Figure 1. 
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Nationwide study (Greece)

 Mortality risk

All adult patients with (RA), (AS), (PsA), (SLE) and (SSc), 

Electronic prescription database and matched (1:5) on age, 

gender, and region of domicile to random referents from 

the general population.

Crosslinking with the national Covid-19 registry 

recorded confirmed infections and Covid-19-associated 

hospitalizations and deaths between 1-March-2020 and 28-Feb-

2021.

SSc OR: 6.90, 95% CI: 1.41 to 33.72 for death) 

SLE OR: 4.05 95% CI: 0.96 to 17.12 for death), 

RA OR: 3.65, 95% CI: 1.06 to 12.54 for death), 

PsA/SpA patients had comparable risk for death 

Figure 1. 
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Bournia et al Under Review

SRD patients increased mortality risk 

(OR 1.77, 95% CI: 1.36 to 2.30)



Risk factors

Death

Age

Male gender

BMI

Concurring comorbidities (e.g dyslipidemia, 
cardiovascular and lung disease) (santos20)

High disease activity

Rituximab

Glucocorticoids >10mg pred ???

No association with other medications

Hospitalization

Age 

Male gender

Comorbidities

Disease activity

Glucocorticoids >10mg pred ???

No-use of TNFi??

Kroon et al ARD 2021
Santos et al Clin Rheum 2020

Kroon et al ARD 2021
Habermann et al Arthritis & Rheum 2020
Gianfrancesco et al, ARD 2020



EULAR guidance

EULAR guidance
Landewe et al 2020 

Previous statement….
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EULAR recommendations

management

Alunno et al ARD 2021



Treatment

The role of baricitinib

2-center, observational, retrospective cohort study of 
patients with severe COVID-19

Outcomes and serious events 

SOC Vs Baricitinib combination

369 patients with sCOVID-19 

SOC: 47.7% and combination in 52.3%

Patients treated with the combination reached the 
composite outcome (intensive care unit [ICU] 
admission or death) less frequently compared with 
SOC (22.3% vs 36.9%, P = .002). 

Mortality rate was lower with the combination in the 
total cohort (14.7% vs 26.6%, P = .005),

No difference in serious events was noted between 
treatment groups

Tziolos et al Op F Inf Dis 2021



Take home messages

Vaccinations: most important

Generally safe (compared to general population)

Disease flare: rare

Booster Vaccines are needed

Treatment discontinuation (RTX, MMF, others?)

Encourage patients to vaccinate (benefit outweigh risk)

Course

Possibly at higher risk for worse outcomes


