
ʃˊˈ˂ʹ˕ʹΣ ˉˇˊʶʾʰ ˁʰʽ ʷˁʲʰˋʹ ˂ˇʾ˃˖˅ʹˌ ʰˉˈ 
SARS-CoV-н ˋʶ ʰˋʻʶ˄ʶʾˌ

˃ʶ ˊʶˎ˃ʰˍʽˁʱ ˄ˇˋʺ˃ʰˍʰΥ ɳ˂˂ʹ˄ʽˁʺ ˁʰʽ 
ʵʽʶʻ˄ʺˌ ʶ˃ˉʶʽˊʾʰ

ǣȈȝȐȂȎȑ ǵȐȀȂȉȎȜȊȆȑ
ǱȄȔȋȀȓȎȊțȂȎȑ, ǡǰǰǪ, çǫȀȈȉȎè ȌȎȒȎȉȎȋȄǾȎ
Joint Academic Rheumatology Programme

EULAR Centre of Excellence

ǡȇǽȌȀ, ǩȀȌȎȔǻȐȈȎȑ 2022



Conflict of interest

Last 5 years

Honoraria: UCB, Aenorasis, Novartis, Jannsen



Outline

Prevention (Vaccines)

Safety

Immunogenicity 

Disease course & outcomes 

Breakthrough infections

Symptomatology

Hospitalization/Death

Quotes for treatment



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Quickly outdated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.

V 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

Howeveré 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 Modernavaccine

Median (IQR) age was 43 (34ς54) 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

Geisenet al ARD 2021



Vaccines - Safety

Disease flares

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

Delta Patient Global (PGA) for the last time point 
(7 days after secondary vaccination) was 0.076 
(Ñ0.4) compared with baseline. 

No ARD patient needed to adjust DMARD or 
glucocorticoid therapy

Geisenet al ARD 2021



Vaccines - Safety

Disease flares

A multicentreobservational 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 ðSafety

AEs and Disease flare

Telephone interviews were conducted of 
SRD patients consecutively enrolled 
(15/06/2021ς1/7/2021)

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 ðsafety

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 ðsafety

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 safetyðdisease flare

EULAR SLR

ά¢ƘǊŜŜ ǎǘǳŘƛŜǎ ŦƻǳƴŘ ƴƻ ǇƻǎǘǾŀŎŎƛƴŀǘƛƻƴ ŘƛǎŜŀǎŜ ŦƭŀǊŜ ƻŦ ǘƘŜ ǳƴŘŜǊƭȅƛƴƎ wa5 ƛƴ усу ǇŀǘƛŜƴǘǎ ǿƛǘƘ wa5Σ
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 (meanÑSD) 5Ñр Řŀȅǎ ǇƻǎǘǾŀŎŎƛƴŀǘƛƻƴέ

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, Steroidsassociated 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

Geisenet 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.gSLE): 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%) IMIDpatients 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) ðMTX ?
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+GZMBsubset 

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

686ARD patients and 121controls 
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 (0.8ς500 U/mL) in 6

30 daysafter booster re-testedAbs

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 
(72ς126) days after second 
vaccination

Effective for some patients

ΧΦōǳǘ ƴƻǘ ŦƻǊ ǘƘƻǎŜ ǘǊŜŀǘŜŘ ǿƛǘƘ 
RTX

Speer et al ARD 2022


