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Covid -19 related studies
Problems with interpretation

+ Small samples
o Letters/correspondence
+ Quickly outdated
+ Many different vaccines
¢ Focused on mRNA vaccines

+ Study design
e 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 fusiomto
host cells.

v ACE2

SARS-CoV-2 virion

Spike protein
homotrimers

MONOMERIC SPIKE PROTEIN

+=—— Receptor Binding Domain (RBD)

TRIMERIC SPIKE PROTEIN

Three RBD

Forni et al Cell Death & Diff 2021



Vaccines
Types

« These vaccines are made using the
virus itself. In of live attenuated
vaccines, the virus is weakened by
mutations and therefore less capable
of causing disease. In inactivated

vaccines, the virus is chemically
inactivated

* DNA or mRNA is inserted into

human cells, which produce copies .
of viral proteins.

» These vaccines are made using
genetically engineered virus in order

to produce coronavirus proteins in

the body. They may be replicating

X vaccines such as that against ebola

\¢ non-replicating vaccines.

¢ These consist of fragments of
viral proteins or the virus shell
lacking genetic material, virus-

like particles, or protein sub-
units.

Viral vector vaccines
Astra Zeneca/ Oxford, J&J,

Cansina,Gamaleya -
Virus vaccines P Protein-based
Sinopharm, Sinovac \\ \’é’ : vaccines
S ¢ Novavax
i
5 ¢
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Nucleic acid vaccines
Pfizer/BioNTech,Moderna
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ronavirus peptide

Spike protein
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4

Benucciet al Clin Exp Rheum 2021




Vaccines
Types

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

Virus Viral vector
" Inactivated I Replicating
Weakened Non-replicating
Nucleic acid Protein-based
I DNA B Protein subunit
RNA " Virus-like particles
Virus |

Viral vector
Nucleic acid
Protein-based

1
Other* '
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Number of vaccines in development

GREECE

Lasd Updiogod 36 Janwovy 2023

5 Vaccines Approved for Use in Greece

Nuvaxovid
Q

Approved in 32 countries
1N tricls in 7 countries

Approvol SourFce: emoeuropoed B

Moderna
Spikevax
Q

Approved in B5 countries
46 trigls in 19 counlies

Apprenal SouRTe: ema euro pa ey

Plizar/BioNTach

Comirnaty

Q

Approved in 136 countries
BA trials in 24 countries
Approval Soune: B sucpa e B

Janssen [Johnson &
Johnson)

Ad26.COV2.S
Q

Approved in 108 counlries

18 trials in 18 countries

Approvol SOUFCE: GO EUODLEY B

Ouford/ AstraZanecd

Vaxzevria

Q

Approved in 137 couniries

BE tricls in 30 cownlries

Approval Seurce: erno suno po o B




ARD patients
Vaccination uptake - |

+  VAXICOQV to explore the feelings of patients and hezltle professionals regarding COMMDvaccination

¢ Type: 57 wekbased questions
¢ Population: ARD patients and Healthy subject (control group)

¢ 12-20 December 2020

+ 1531 participants (84.3%)
+ SLE (38.9%%pA(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 getvaccinated: 54.2%

¢ Increased to 62.8% when recommended by a physician

¢ higher

+ inmen (71.2%) p=0.02
+ Higherage (p<0.0001)

+ vaccinated against influenza at leasice in the last 3 years (p<0.0001)
s 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 (54.284)d the general population (62.5%)
¢ associated with the fear of being infected by SARY2 (p<0.0001)

+ Why not ?

¢+ Scarcity of experience and background informatioegarding new COVHD9 vaccines

¢ The use of a new technologye, MRNA vaccines)

¢ Possible induction of a flare of their disease

¢ Risk to develop a local reaction or sideffect




Covid -19 Vaccines
Are they safe for ARD patients? -

-—“‘{

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

e Howeveré phase 3 trial with BNT162b2 vac

+ 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 (1)

w

+ Date: 17 December 202011 February 2021
+ Type: online questionnaire: any reactions experienced within the first week following the first vaccine dose
+ 325 RMD pts

o 51% receivedPfizer/BioNTech

¢ 49% receivedlodernavaccine

¢ Median(IQR) age was 43 (834) years; 96% were female

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

¢ Tx: non-biologic DMARDs (44%)DMARD$19%) and combination therapy (37%).

Conolly et al Ann Rheum Dis 2021



Safety
side-effects (1)

w
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]

Local Systemic

BNT162b2,

"""" mRNA-1273.

Severe, B od erate, Mild,

Conolly et al Ann Rheum Dis 2021



Vaccines- Safety
side-effects (ll) -

——ﬁ

A 4 26 AR D patientS and 42 Table 2 Side effects after secondary immunisation in healthy
controls and patients with CID as documented 7 days after the
healthy controls v
Healthy donors Patients
¢ Mostly health -care workers 3042 (%) 26726 (%)
Symptoms N % M %
1 . . Local pain at injection side 25 65.8 17 654
v VaCCI n e " Pfl Zer Local Irjed-jznir-; 2 56 2 11
Local swelling 4 ni 4 15.4
° S|d e effe CtS Fatigue 16 137 14 53.3
Headache 13 5.1 10 385
] Fever >38°C 5 135 0 0
o assessed prior to and 7 days Fever >40° 0 0 0 o
. . Lymph node swelling 4 10.8 3 115
after both vaccinations - - : - 1 -
_ _ Arthralgia g 161 4 15.4
¢ did not differ between groups Myalgi 12 N
Other side effacts 7 124 5 192
Need for NSAIDs 10 263 9 146

¢ fatigue little higher in ARD pts A1, o serodl et s

Geisenet al ARD 2021



Vaccines- Safety
Disease flares

+ NO flares in inflammatory arthritis patients
the context of either vaccination time points. 2

+ DeltaPatient Gobal (PGA) for the last time point 2

(7 days after secondary vaccination) was 0.076 0 e—g————— o ...
(ND.4) compared with baseline. .

+ No ARD patient needed to adjust DMARD or 0 7 35 42
glucocorticoid therapy 105 time (days)

A Patients global assesment (VAS)

time (days)

Geisenet al ARD 2021



Vaccines- Safety
Disease flares

+ Amulticentre observational study

¢ BNT162b2 mRNA vaccine in adult

patients with AIIRD (n=686) Changes in disease activity score after vaccination
100
¢ Vs general population (n=121). o
+ Adverse events were similar in 60
: ) "
patients with AIIRD and controls 40
+ No significant change in disease 20
activity in a variety of ARDs 0 I I mEl _ Il B

RA-5DAI P=A-DAPSA P=A-PASI AS-ASDAS SLE-SLEDAI

B improved ®Stable ®Worsened

Furer et al ARD 2021



Vaccineso Safety

AEs and Disease flare

v

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

Table 1 Demographic characteristics of the patients included in the

study

Characteristics

n=>56]

Female Gender, n (%)

Age, mean+SD

Smoking (curment), m (%)

Disaase
Inflammatory arthritis, a (%)
Connective tissue diseasas, n (%)
Autoinflammatory, m (%)
Vasculitis, m (%)
Disease duration (vears), mean +SD
College/university level of education, n (%)
Unemployment, m (%)

Treatment
On steroids. a (%)
On cDMARDs, n (%)
On VEDMARDS, n (%)

424 (75.6%)
3444148
151 (26.9%)

326 (38.1)
134 (Z7.5)
22(3.9)
539 (10.5)
9.8+8.1
207 (36.8)
101 (18.07

21 (35.8)
362 (64.5)
313 (535.8)

Fragoulis et al Rheum Int 2021



Vaccineso safety
AEs and disease flare

Table2 Vaccination characteristics of patients included in the study

COVID- 19 vaccinaied n=441]
Vaccine
Plizer, m (%) IB0 (86.2)
Moderna, n (%) 14323
Astra-Zeneca, mi{%) 441000y
Johnson & Johnson, (%) 3007
Adverse effects, rates 148441
st dose, n (%) 107 (24.3)
2nd dose, r (%) 108 (24.5)
Both doses, m (%) 67 {13.2)
[Dnzease flare, raes
st dose, n (%) 1 40.23)
2nd dose, r (%) g(1.81)

Type of vaccine received, rates of adverse affects and disease fame

Why not vaccination?

Table3 Adverse effects reported after COVID- 19 vaccination in 441 patients with systemic rheumatic disease

Astra-Zeneca (n=43) Pfizer (m=2380) Moderna (m= 14) Johnson & Johnson (n=2) Total
N, 1st dosa/2nd dose (% first dose/% second dose) doses
(n=8B0)
Fatigue 41 (9.1/2.3) 3836 (10049.5) o3 2.0 I/NA (33.3/NA) B3 (9.4)
Local pain 1/ (2.300) 35T (RIEAL L2{14.314.3) I/NA (33.3/NA) TI(B.1)
Fever B3 (1B.211.4) 12729 (3.277.6) 12(7.1/143) I/NA (33.3/NA) 58 (6.6)
Headache 10 (2.300) 16/19 (4.25.0) 1A (7. 1107 VNA (IVNA) 3T 4.2
Dizziness V1 {2.3%2.3) 1377 (3.4/1.8) 040 (VD) VNA (IVNA) 22(2.5)
Myalgias/arthralgias /0 (2.340) 511 (1.352.9) 140 (7. 1/0) I/MA (33.3/NA) 19(2.2)
Rash Wo (D) &2 (1.610.5) 040 (VD) IWNA (IVNA) B (0.91)
Chills IF1(2.32.3) 03 {V0.B) o1 7.1 IWMNA (IVNA) 6 (0.68)
Numbness W0 (V) 242 [0.50.5) 0 {08 VNA (IVNA) 4100.45)
Panic attack W0 () 143 (0.3/0.8) 0 {08) VNA (IVNA) 400.45)
ENT symptoms 0 (V) 142 {0.3/0.5) 0 {08 VNA (IVNA) 30(0.34)
Arrhy thmias/BP W0 ) 1/2 (D.3/0.5) w0 (00 IVMNA (IVNA) 3(0.34)
Local swelling W0 (VD) o2 (VD.5) 110 (7. 1/0) IVNA (IVNA) 3(0.34)
Ly mphadenitis Wo (VD) 0/2 (W0.5) 0 (08 VNA (IVNA) 2(0.23)
Leukopaenia W0 () 171 (D.30.3) 0 (040 VNA (IVNA) 2(D.23)
Cough 0 (V) 140 (D.30) 0 (040 VNA (IVHA) 100.11)
Pericarditis W0 (VD) o1 (VD.3) 0 (040 OMNA (IVNA) 100.11)
Itching 00 (VD) o1 (VD.3) 0 (040 OMNA (IVNA) 100.11)
GI symptomatology 00 (0/0) o1 (0V0.3) 00 (08 OVNA (ONA) 1011}y

nocebaprone behaviour(OR; 95% CI, 3.88; 1-865), negative vaccinatidmehaviour(6.56; 3.2113.42)

Fragoulis et al Rheum Int 2021




Vaccineso safety
EULAR COVAX registry

-—“‘{

+ 5121 participants from 30 countries
+ Inflammatory joint diseases (58%), connective tissue diseases (18%) and vasculitis (12%)
¢ 54% cDMARDSs, 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 safetyd disease flare
EULAR SLR

+ GCKNBS ai0dzRASa F2dzyR y2 LIRadgdl OOAYlFGA2Y RAASIE &S
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 (mB8D) B Rl @& L2 a0 3l OOAY Il OA2Y ¢

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% reckivddrna

¢ Inflammatory arthritis: 45%, SLE: 22%

+ Method: semiquantitative Roche ELISA for-aateptorbinding domain (RBD) of the SAR®/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, Steroidsssociated with negative response (p<0.001)

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

¢ For RTXremained poor (33% seroconversion after D1, 26% seroconversion after D2).

Ruddy et al ARD 2021



Immunogenicity
After second dose (2)

W

+ 42 healthy controls and 26
patients with ARDs

+ Method: EUROIMMUN ELISA

mneutra“2|ng a‘b A 4000+ ° 10000+ Anti-Sars-CaV2-gG
+ DayO °8° - g
1 Sam >
o DayofD2 000 - IR 1000
¢« D2+ 7days E 1 ° 1
3 20004 E'Q‘E‘M'G } E 1007
» At D2+7, Patients o ®e c————
b - :
o Lowermean antiSARSCo\V2-IgGtitre 10001 SE - 5
vsHCYp=0.037) | -
o o) : =] : 3 . : :
+ Butall (-1) above cutoff ¢ HCo o0 advece  2ndwace

» 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

¢

¢

¢

¢

¢

+ bDMARDASDMARDs42.9%cDMARDsS23.9%, No Tx: 28.6%

SpA psoriatic arthritis: 32.1%

RA: 29.8%

Inflammatory bowel disease: 9.5%
Psoriasis9.5%

Systemic IMIDs.gSLE): 19.1%

Simon et al ARD 2021



Immunogenicity
After second dose (3)

+ 5 (6%) IMIDpatients failed to develop a M el e
response (p=0.003) e
. IMID patients
« large OD difference shortly after the second vaccination MM
» but this difference converged ovéme

¢ No differences across

B
+ Diseases g # #
+ Drugs (nARTX included) r_ %
'.-d;\\{ﬁ‘-l?' @ 4
w\aﬁﬁ-l ‘ qy

Simon et al ARD 2021



Immunogenicity
After second dose (4)- MTX?

+ Vaccine: BNT162b2
9 IMID (n:51) (mOStly PSNRA) VS Characteristic ::-letzlg N-:I:hll'lu!HD'X' YE?I'II.HDTX* p-value
— (n = 26) (n = 25)
healthy (n_26) Age- mean (range, SD) 492 491 63.2 <0.001
[28-74, 11.9] [29-79, 14.9] [22-77,11.9]
+ Assessmenbaseline and after second raan 1619) 18692 1866 035
Immunization White 16 (61.5) 20 (76.9) 17 (63.0)
Black 1(3.8) 2(7.7) 3(11.1) 0.220
Asian 9 (34.6) 3(11.5) 3(11.1)
¢ Humoral response (EUROIMMUN) Other 0 (0.0) 1(38) 2 (7.4) 0.200
Hispanic ethnicity- n(%) 1(3.8) 3(11.5) 5 (18.5)
: Primary Immune Mediated Inflammatory 0.107
+ Cellular immune response (flow Disease - n (%)
Cyto metry) Psoriasis and/or Psoriatic Arthritis - 15 (57.7) 9 (36.0)
Rheumatoid Arthritis - 10 (38.5) 12 (48.0)
. . Other* - 1(38) 4(16.0)
¢ 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)0O MTX ?

+ IMID not on methotrexate

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

+ IMID on methotrexate

o lower rate of adequate humoral response (18/25, 72.0%) (p=0.( ‘A

B
+ Validation cohort: similar results (91% Vs 50%) 106, H._,,:% ﬁ% T .
o . =& 35 2
+ Remained significant when patients with previous infection were R R .
_ > e ® > 10
excluded (p=0.045) 3 g 1 §§
0 S Q
+ Differences remained when 55 yeatd was used as a caff %"’ 10 ;5._, 5. Y
._E 1074 @ ® C '_ 'E o .
+ Cellular response . o
e H ‘nh : ' ’ I INr'IID II'u'lID
) ) ealthy IMID IMID ea
+ Activated CD8+ T cells (Ki67+ CD38+) and CD8+GZMMBbset NOMTX  vas MTX MY NoMTX s X

+» 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) -

——ﬁ

686 ARD patients and 121 controls ° SeropOS|t|V|ty per Treatment
ARD were significantly older p<0.0001

¢ Anti-cytokine:

+ Seropositivity rate: 86% (ARD) Vs 100% in + >97% as monotherapy
controls (p <0.0001) + 93% in combination with MTX
+ Type of disease e MTX: 92% monotherapy and 84%
+ RA:82.1% combinations
» AAV and myositis: <40% + lesser magnitude than anti-CD20, MMF, and

abatacept.

¢ GC, MMF, Abatacept: lower rate of
seropositivity (~60%)

+ All others >90%

¢ Anti-CD20: 39%

Furer et al ARD 2021



Immunogenicity
After third dose (booster)

+ 18 patients received booster

v

v

dose

Anti-spike antibodies

o Negative in 10<€0.8 U/mL)

¢ Low-positive 0.8¢500 UML) in 6
30 daysafter booster retested Abs

¢ 89%responded

Initial Meds held Pre- Days from initial Post- Therapy
Immunosuppressive  vacdne during initial booster Booster to booster booster held peri-
Age Sex Diagnosis therapy series vaccine antibody  vacdne type vaccine antibody booster*
39 F Multiple sclerosis Ocrelizumab Pfizer Yes <0.40 &) 60 <040 | Mo
56 F Mucous membrane Mycophenolate Plizer No <0.40 J&) 47 <0.40 No
pemphigoid
43 F Inflammatory Mycophenolate Pfizer No <0.40 Moderna 72 B9 No
bowel diseaset Tacrolimus
54 F Myositis Mycophenolate Moderna  Yes <0.40 &) ag 205 Yes
53 F Myositis Methotrexate Moderna  Yes <0.40 J&) 86 1 Yes
Hydroxychloroquine
Prednisone
56 M Sarcoidoisis Infliximab Pfizer MA <040 Moderna B6 1276 Yes
Mycophenolate
Prednisone
44 F SLEg Belimumab J&) Mo <0.40 Modermna a M3 Yes
Hydroxychloroquine
Leflunomide
Prednisone
54 F Sjogren's syndrome Azathioprine J&) NAE <0.40 Pfizer 36 =2500 Yes
75 M Myositis Mycophenolate Pfizer No <0.40 Modema 56 =2500 Yes
6 F Inflammatory arthritisy]  Abatacept 1&) Mo <0.40 Pfizer o = 2500 Yes
38 F Myositis Azathioprine Modema Mo 27 Moderna 95 »>2500 No
Prednisone
Taaolimus
59 F Myositis/scleroderma Hydroxychloroguine Modema Mo B.a J&) 54 =2500 Yes
overlap Mycophenolate
Prednisone
53 M Myositisfinflammatory  Hydroxychloroquine &) No 186 Pfizer NA% »>2500 Yes
arthnitis overlap Mycophenolate
72 F Inflammatory arthritisY  Methotrexate Plizer No 2227 J&) 95 2500 Yes
64 F Autoimmune hepatitis  Azathioprine Modermna  Yes 260 Moderna 83 »>2500 Yes
Tacrolimus
44 M Inflammatory Golimumab Pizer MNAT 350.8 Pfizer 68 2500 Yes
bowel diseaset Methotrexate
75 F Autoimmune hepatitis ~ Mycophenolate Moderna  No 825.8 Modema 96 =2500 Mo
57 M Inflammatory arthritisY  Secukinumab Pizer Yes g Moderna 54 2500 Yes

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

+ X®odzi y2i0 F2N 6K2aS GNBIFIGSR 6AGK
RTX

Speer et al ARD 2022



