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Outcome Events IR HR (85% CI)
Major adverse cardiovascular event H
General pop., age/sex-matched 7331 84 1.0 (Ref) .
RA, bsDMARD treated 1147 134 1.61 (1.51-1.72) o
Serious Infection
General pop., age/sex-matched 10402 12.0 1.0 (Ref.) L]
RA, bsDMARD treated 2739 328 2,68 (2.56-2.81) L]
Diagnosed herpes zoster ~ r 1 A Y 1 A Y ~ H r ~ [§
General pop. agelsex-maiched 768 09 10(Rel) * Y H , \W h V J h - N < > _
RA, bAsDMARD treated 278 a1 3.65 (3.13-4,25) : [y 1 ,
Tuberculosis , — < , < < < ~
General pop., age/sex-matched 48 01 1.0 (Ref.) L} W ! h y n h B Vvl ! > B ,I B
RA, bASDMARD treated 16 02 3.14 (1.60-6.14) f—— - + - + -
Liver disease
General pop., age/sex-matched 1054 12 1.0 (Ref.) L]
RA, bisDMARD treated 144 16 1.40 (1.16-1.68) Hagl
Diagnosed depression i
General pop., age/sex-matched 3136 36 1.0 (Ref.) 6
RA, bAsDMARD treated 380 43 1.11 (0.99-1.24) [
Group by Study name Statistics for each study
Cause Lower Upper
SMR  |imit limit p-Value SMR and 95% CI

Bematsky,2006C 1700 1500 1927 0.000000000
Bjornadal, 2004C 2970 2786 3.166 0.000000000
1304 3.892 0003592097

~ r

Bjornadal, 20041

L
3716 6728 0.000000000
3090 7.866 0.000000000 1 1 1 1 N t ! 1
s o3 oomouwo TNy p w hv' >wA N >
Bernatsky,2006M 0800 0600 1067 0.128444092 — ! N - -
Bjornadal, 2004M 1650 1462 1862 0.000000000 | | ~ t 2 ! - 1 1 N !
1163 0572 2363 0676253965 > B A B /\ q < >
Renal disease Lerang, 2014 3.000 2200 4091 0.000000000 —-— - A
Renal disease Voss, 2013 2200 1600 3025 0.000001218
Renal disease Bernatsky, 2006 7900 558 11172 0.000000000 —
Renal disease Bjornadal, 2004 9670 6200 15.082 0.000000000 —
Renal disease 4689 2357 9330 0000010696 oG
01 02 05 1 2 5 10
Control SLE
Table 3 Causes of death within and after the first year of follow-up, respectively
<1 Year >1 Year Total (%)
Primary Contributing  Primary Contributing  Primary Contributing
Cause of death cause Tactor cause factor cause factor
Active vasculitis 11(18.6)  17{28.8) B(8.1} 719.5) 17112.8) Z4(18.0)
Pulmonary haemarhage 6 2 8
Infection 28(47.5)  31(525) 15 (203) 23 (31.1) 43(32.3)  541(40.6)
1 AN %4 _— ’ ~ 4 1 v
Pneumenia 18 8 2 0
Sepsis B 7 15 AAV m A) + A h /\ h + A A - n A
[ 2 2 = = = -
PCP 3 2 ~ ) t N ~ t t
Cardiovascular 9{15.3)  11{18.6) 19(25.7) 1 (28.4) 28 (21.1) 32(24.0) ) B < B h 3 B < > — V B
Myocardial infarction 2 4 [} -— 1
Cerebrovascular accident 2 2 4
Pulmonary embolus 2 2
Suddan death 1 3 L)
Malignancy o) 16 (21.6) 18 (24.3) 16(120)  18{135)
Solid organ 12 12
Haematological 4 4 .
Mok ua S22 sy 1. Frisellet al ARD 2023 2.Lee et al Lupus 201@&smaret al ARD 2011
Unknown 51{B.5) 8(122) 14 (10.5)

Total 59 74 133
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(24% )
s 15,3 Disease Flares
96 - (14%)
NN I - W o . T
Historyef  Chronlc HBV Chrenic HCV TST+ IGRA+ Histery of past  History of 0 5
serious infection infection active TB  herpes zester
infections  [HBsAg+) Years
-
TasLe 2 Type and frequency of serious infections / \
Site of infection n (%) >p n,? n . N ‘ h N\ h
Respiratory 19 (50%) A V¢ h K > .
Herpes zoster 5(13%) AA\ﬁ .
Pyelonephritis 4 (11%) ~ ~ t
Acute bacterial skin and skin structure infections 4 {11%) > B < N h
Other v ¢ i
Gastrointestinal tract 2 (5%) < > § V B
Central nervous system 1(2.5%) !
Pulmonary tuberculosis 1(2.5%)
Spondylodiskitis 1(2.5%)
Herpetic stomatitis 1(2.5%)

1. Thomas et al MJR 2018 2. Thomas et al Rheumatology 2021 3. Koutsianas et al EU



Dr Edward Jenner created
the world’s first successful
vaccine. He found out that
people infected with cowpox
were immune to smallpox.

Louis Pasteur succe
prevents rabies thre
post-exposure vacc

2021

WHO calls on Member States to
prioritize vaccination against

COVID-19 of health workers and
at-risk groups in all countries.

The “Spanish Flu” pandemic :\,,;‘
kills 1in 67 United States

soldiers, making an influenza
vaccine a US military priority.

WHO launches the Global
Polio Eradication Initiative.

WHO: a brief history of vaccinations
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2019 update of EULAR recommendations for
vaccination in adult patients with autoimmune
inflammatory rheumatic diseases
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Table 1  Overarching principles for vaccination in adult patients with AIIRD
Overarching principles Level of Agreement (%)
1. The vaccination status and indications for further vaccination in patients with AIIRD should be assessed yearly by the rheumatology team. 100%
2. The individualised vaccination programme should be explained to the patient by the rheumatology team, providing a basis for shared 94%
decision-making, and be jointly implemented by the primary care physician, the rheumatology team and the patient.
3. Vaccination in patients with AlIRD should preferably be administered during quiescent disease. 94%
4. Vaccines should preferably be administered prior to planned immunosuppression, in particular B cell depleting therapy. 100%
5. Non-live vaccines can be administered to patients with AIIRD also while treated with systemic glucocorticoids and DMARDs. 100%
6. Live-attenuated vaccines may be considered with caution in patients with AlIRD. 53%

Table 2 Recommendations for vaccination in adult patients with AIIRD with level of evidence for the incidence/prevalence of VPI, efficacy,
immunogenicity and safety of vaccines, strength of recommendations (SoR) and level of agreement for each recommendation

Infection Immuno- Level of agreement:
Recommendation rate Efficacy genicity Safety SoR*  average/ range (0-10), %=8
1. Influenza vaccination should be strongly considered for the majority 2b 2b 2a 2b B 94
of patients with AIIRD. 7-10
93%
2. Pneumococcal vaccination should be strongly considered for the 2b 4 2a 4 C 87
majority of patients with AlIRD. 6-10
93%
3. Patients with AIIRD should receive toxoid tetanus vaccination in NA NA 2b 4 B 95
accordance with recommendations for the general population. Passive D 810
immunisation should be considered for patients treated with B cell 100%
depleting therapy.
4, Hepatitis A and hepatitis B vaccination should be administrated to HAV — NA NA 2b 4 B 96
patients with AIIRD at risk. In specific situations booster or passive HBV 2b C 810
immunisation is indicated. 100%
5. Herpes zoster vaccination may be considered in high-risk patients 2b 2b 2b 4 B 9.1
with AlIRD. 7-10
93%
6. Vaccination against yellow fever should be generally avoided in NA NA 2b 4 D 92
patients with AlIRD. 6-10
85.7%
7. Patients with AlIRD, in particular patients with SLE, should receive 2b NA 2b 4 C 95
vaccinations against HPV in accordance with recommendations for 8-10
the general population. 100%
8. Immunocompetent household members of patients with AIIRD NA NA NA NA D 9.1
should be encouraged to receive vaccines according to national 7-10
guidelines with the exception of the oral polio vaccines. 93%
9, Live-attenuated vaccines should be avoided during the first 6 NA NA NA NA D 95
months of life in newboms of mothers treated with biologics during 8-10
100%

the second half of pregnancy.
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Fureret al ARD 2020
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2022 American College of Rheumatology Guideline
for Vaccinations in Patients With Rheumatic
and Musculoskeletal Diseases
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Vaccine Recommendation

Influenza

Pneumococcal

VZV

HPV

Medication
management

K A B > B K > h ‘

C2NJ LI GASyda ¢6A0K wab5 F3IS xcp &S
and <65 years who are taking immunosuppressive medication, giving hig
dose or adjuvanted influenza vaccination is conditionally recommended ¢
giving regulaidose influenza vaccination.

For patients with RMD age <65 years who are taking immunosuppressiv
medication, pneumococcal vaccination is strongly recommended.

For patients with RMD age >18 years who are taking immunosuppressivi
medication, administering the recombinant VZV vaccine is strongly
recommended

For patients with RMD age >26 years and <45 years who are taking
iImmunosuppressive medication and not previously vaccinated, vaccinati
against HPV is conditionally recommended.

cDMARDs
bDMARDsNd JAKI
GCs
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P P SV 2 3 Table 2: Relative risk of pneumonia, bacteremia, bronchitis and death, according to random-effects meta-analysis of trials of
pneumococcal polysaccharide vaccine that reported these outcomes
No. of No. of study
Outcome trials participants No. of cases | Combined RR (95% Cl) Test for heterogeneity
Pneumonia
> h = yw A h > YA T (WE C C‘> & (."/\_30% Defir&‘;e Heupcoccal 2 794 7 0.62 (0.05-8.61) I = 49%, p = 0.16
- N - - ! N ! ! Presumptive pndumococcal 1 56 564 589 0.64 (0.43-0.96) F=74%, p < 0.001
B < h _ N7 N ! N ' ! h  Allcauses 19 82 665 2722 0.73 (0.56-0.94) F'=90%, p < 0.001
- - N - - - - Bacteremia 6 32770 44 0.90 (0.46-1.77) F=5%, p=0.48
Bronchitis 4 20 589 1698 0.92 (0.76-1.12) F =54%, p = 0.09
Death
Pneumococcal infection 3 15942 18 0.93 (0.29-3.05) F=14%, p=0.31
Pneumonia 8 33384 214 0.88 (0.62-1.25) F=26%,p=022
All causes 12 45 365 2246 0.97 (0.87-1.09) F = 44%, p = 0.053
Presumptive pneumococcal
pneumonia Pneumonia from all causes Death from all causes
No. of ! value, No. of I'value, No. of f value,
Variable trials RR (95% Q1) %" trials RR (95% Q) %" trials RR (95% C1) %"
t A Y 1 — N~ A Y t 1 s A Y 1 t t N~ t
S W A h B < B > h ¢ populbtion  h B < ¢ . > WA ¢ h
- - Erderlyor — 7 1.04 (0.78-1.38) 9 n 0.89 (0.69-1.14) 84 10 ™ 1.00 (0.87-1.14) 39
> 4 ! t v oo n chronically ill
. > B n /\ h A > h _ h patients
Miners or B 0.38 (0.21-0.68) 78 6 0.42 (0.29-0.61) 74 0 -
soldiers
Other 0 - - 2 1. 19 (0.49-2.92) 88 2 0.90 (0.71.1.13) 63

Moberley et al, Cochrane Database Syst Rev 201
Huss et al, CMAJ 2009
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Vaccine

journal homepage: www.elsevier.com/locate/vaccine

== PCV13-type IPD among adults aged 19-64 yrs

== == PCV13-type IPD among adults aged =65 yrs

=
accine

A phase 3 trial of safety, tolerability, and immunogenicity of V114,
15-valent pneumococcal conjugate vaccine, compared with 13-valent
pneumococcal conjugate vaccine in adults 50 years of age and older
(PNEU-AGE)

=ty

=== AllIPD among adults aged 19-64 yrs

== = AllIPD among adults aged =65 yrs

Clinical Infectious Diseases LirY h
AT IVm a
MAJOR ARTICLE .Y"hI.DSA America hvmedcme ossocaton  [RSRIASLEY

Pivotal Phase 3 Randomized Clinical Trial of the
Safety, Tolerability, and Immunogenicity of 20-Valent
Pneumococcal Conjugate Vaccine in Adults Aged 218
Years
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Initial Vaccination Second Vaccination Follow-Up Follow-Up E E ? H
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D: ‘ PCV20 ‘ mp | Saline | ) | m—) 10 g g ¢ ; 104 A Al

» 5 5 5 5 1 il / 7 4 ] AL AL Al A

Adults 260y | pandomization : ! ! ' 1+ 3 4 5 6A 68 TF 9V 14 18C 19A 19F 23F 8 10A 11A 12F 15B 22F 33F

i i i i

' ‘ POVi3 ‘ ! | PPS\V23 | ) ) | Befare PCV20 Before PCV13 Before PCV20 £ Before PCV13

D H H H H Bl 1 month after PCVZ0 Il 1 month after PCV13 Bl 1 month after PCV20 3 1 month after PPSVZI

] 1] 1] ]
] L] L] L]
L] L] L] 1

GMFRs From Baseline to 1 Month After Vaccination

Blood Blood Blood Telephone GMFRs From Baseline to 1 Month After Vaccination

draw draw draw contact Serotype 1 (3] 4 | 5 |6A | 6B | 7F | 9v | 14 |18C [ 19A | 19F | 23F

AP GMER |126| 4.8 [31.2] 64 |34.3]238[122) 110 9.3 [338[21.0| 88 |24
AREM GMFR |15.4 | 5.8 [39.3] 7.2 |42.6|26.5[13.5) 125 8.3 | 377 [25.9| 108 307
PCV20 *
PCV13 *

Blood Blood Telephone
draw draw contact

Serotype 8 |10A [ 11a | 12F [158 | 22F | 33F
GMFR |221|185| 93 |724|554|785| 75
GMFR |40.4 [10.1| 6.0 |47.3|18.2|37.8| 5.7

Adults 50-59 y

V

3
Randomization
Adults =60 years Adults 50-59 years Adulis 1849 years

Adults 18-49 y PCV20=1505; PCV13=1483 PCY20=331;, PCV13=111 PCV20=135, PCV13=112

V

gp{ B Severe
ap{ 1 Moderate
mm Mild

30+

20+

Participants Repaorting Reaction, %
oh
=
1

10

PCV20 was safe and well tolerated, with IMMUNOQENICILY s rommon romeom oo rovm rovn rovm sovn sosm e o povs o v
comparable to that of PCV13 or PPSV23. ot g ecionSho

Essinlket al.Clin Infect Dis 2028ug31;75(3):396398
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CDC Centers for Disease Control and Prevention
@ CDC 24/7: Saving Lives, Protecting People™
» Age 65 years or older who have:

o Not previously received a dose of PCV13, PCV15, or PCV20 or whose previous vaccination history is unknown: 1 dose PCV15

OR 1 dose PCV20.
= |[f PCV15 is used, administer 1 dose PPSV23 at least 1 year after the PCV15 dose (may use minimum interval of 8 weeks
for adults with an immunocompromising condition,* cochlear implant, or cerebrospinal fluid leak).

CDC > Schedules Home > For Healthcare Providers

o Previously received only PCV7: follow the recommendation above.

o Previously received only PCV13: 1 dose PCV20 OR 1 dose PPSV23.
= |f PCV20 is selected, administer at least 1 year after the last PCV13 dose.

= |f PPSV23 is selected, administer at least 1 year after the last PCV13 dose (may use minimum interval of 8 weeks for
adults with an immunocompromising condition,* cochlear implant, or cerebrospinal fluid leak).

o Previously received only PPSV23: 1 dose PCV15 OR 1 dose PCV20. Administer either PCV15 or PCV20 at least 1 year after the
last PPSV23 dose.
= |f PCV15 is used, no additional PPSV23 doses are recommended.

o Previously received both PCV13 and PPSV23 but NO PPSV23 was received at age 65 years or older: 1 dose PCV20 OR 1 dose
PPSV23.
= |f PCV20 is selected, administer at least 5 years after the last pneumococcal vaccine dose.

= |f PPSV23 is selected, see dosing schedule at cdc.gov/vaccines/vpd/pneumo/downloads/pneumo-vaccine-timing.pdf B .

o Previously received both PCV13 and PPSV23, AND PPSV23 was received at age 65 years or older: Based on shared clinical
decision-making, 1 dose of PCV20 at least 5 years after the last pneumococcal vaccine dose.

https://www.cdc.gov/vaccines/schedules/hcp/imz/adedbnditions.html
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Sl srmrrmene e Pngumococcal Vaccine Timing for Adults

Immunization Schedules Make sure your patients are up to date with pneumococcal vaccination.

CDC > Schedules Home > For Healthcare Providers
Adults =65 years old
Complete pneumococcal vaccine schedules

Option A Option B

MNone* PCV20 PCV15 =1yeart > PPSV23
;P;:?g:m’ >1year » PCV20 >1year > PCV15
ﬂ;i;;'! >1year » PCV20 >1yearr > PPSV23
:g::'gﬂa;ta?éﬁﬂgﬁs& =5years > PCV20 =5 yearst > PPSV23

* Also applies to people who received PCVT at any age and no other pneumococeal vaccines
T Consider minimum interval (8 weeks) for adults with an immunocompromising condition, cochlear implant, or cerebrospinal fluid leak (CSF) leak
§ For adults with an immunocompromising condition, cochlear implant, or CSF leak, the minimum interval for PPSV23 is =8 weeks since last PCV13 dose and =5 years since last PPSV23

dose; for others, the minimum interval for PPSV23 is =1 year since last PCV13 dose and =5 years since last PPSV23 dose

https://www.cdc.gov/vaccines/schedules/hcp/imz/adedonditions.html
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C[)C Centers for Disease Control and Prevention
@@ CDC 24/7: Saving Lives, Protecting People™

» Age 19-64 years with certain underlying medical conditions or other risk factors** who have:

P Seeduisstome - Forfiesticare Frowders o Not previously received a PCV13, PCV15, or PCV20 or whose previous vaccination history is unknown: 1 dose PCV15 OR 1 dose
PCV20.
= |[f PCV15 is used, administer 1 dose PPSV23 at least 1 year after the PCV15 dose (may use minimum interval of 8 weeks
for adults with an immunocompromising condition,* cochlear implant, or cerebrospinal fluid leak).

o

Previously received only PCV7: follow the recommendation

Previously received only PCV13: 1 dose PCV20 OR 1 dose PPSV23.
» |f PCV20 is selected, administer at least 1 year after the PCV13 dose.

o

» |If PPSV23 is selected, see dosing schedule at cdc.gov/vaccines/vpd/pneumo/downloads/ B pneumo-vaccine-timing,pdf

Previously received only PPSV23: 1 dose PCV15 OR 1 dose PCV20. Administer either PCV15 or PCV20 at least 1 year after the
last PPSV23 dose.
m |f PCV15 is used, no additional PPSV23 doses are recommended.

Previously received PCV13 and 1 dose of PPSV23: 1 dose PCV20 OR 1 dose PPSV23.
» |f PCV20 is selected, administer at least 5 years after the last pneumococcal vaccine dose.

o

o

» |f PPSV23 is selected, see dosing schedule at cdc.gov/vaccines/vpd/pneumo/downloads/pneumo-vaccine-timing.pdf I

https://www.cdc.gov/vaccines/schedules/hcp/imz/adedbnditions.html
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. . Prior vaccines
Immunization Schedules

GEHE

Schedules Home

For Healthcare Providers

Adults 19-64 years old with specified immunocompromising conditions
Complete pneumococcal vaccine schedules

Option A Option B
None* PCV20 PCV15 >8 weeks > PPSV23
PPSV23 only =1year > PCV20 =1year > PCV15
=B weeks > PPSV23 >5years > PPSV23
PCV13 only >1year > PCV20
! Review pneumococcal vaccine recommendations
again when your patient turns 65 years old.
PCV13 and : =5 years' > PPSV23
1 dose of PPSV23 25years > [PEVE0 -
ose Review pneumococcal vaccine recommendations
again when your patient turns 65 years old.
PCVi3 and : MNo vaccines recommended at this time.
2 doses of PPSV23 z5years > PCV20 Review pneumococcal vaccine recommendations

Immunocompromising
conditions

Chronic renal failure

Congenital or acquired asplenia
Congenital or acquired
immunodeficiency®

Generalized malignancy

again when your patient turns 65 years old.

HIV infection * Multiple myeloma
Hodgkin disease » Nephrotic syndrome
latrogenic immunosuppression” » Sickle cell disease/other
Leukemia hemoglobinopathies
Lymphoma + Solid organ transplant

* Also applies to people who received PCVT at any age and no other pneumococcal vaccines
" The minimum interval for PPSV23 is =8 weeks since last PCV13 dose and =5 years since last PPSV23 dose
% Includes B- (humoral) or T-lymphocyte deficiency, complement deficiencies (particularly C1, G2, C3, and C4 deficiencies), and phagocytic disorders (excluding chronic granulomatous

disease)

"Includes diseases requiring treatment with immunosuppressive drugs, including long-term systemic corticosteroids and radiation therapy

https://www.cdc.gov/vaccines/schedules/hcp/imz/adedonditions.html
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Effects of annual influenza
vaccination on morbidity and

mortality in patients with

Systemic Lupus Erythematosus: A

Nationwide Cohort Study
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< Medication T T2 T3 T4 criteria

1 MTX (n=28) I
1 4 h A4 A4 t A\ 4 HAI =1:40, % 11 50 M4 25 =70
B > < J q GMT 87 325 261 188 B B
GMT ratio 38 30 22 =25
A\ — Y 4 Seroconversion, % 50 36 29 =40
TNF-x (n=235)
HAI =1:40, % 9 91 78 36 =70
GMT 79 833 578 224
GMT ratio 105 73 28 =25
Seroconversion, % 83 66 46 =40
. i MTX + TNF- (n=33)
" hw <>"' K Ch - ] W’ >y Y K > oY C h * g V. HAI =1:40, % 6 63 61 20 =70
- - - ¢ . .] < < GMT 6.9 37.6 283 143
, t ~ \ 1 > GMT ratio 54 41 21 =25
B > h q h B A B Seroconversion, % 64 61 27 =40
1 AN - 4 1 1 GCs (n=50)
HAI =1:40, % 10.5 66.5 57 275 =70
GMT 106 552 387 218
GMT ratio 52 3.7 21 =2.5
Seroconversion, % 595 435 26 =40
— r t A Y A Y 1 w o ‘ " A Y ' AN V4 I .— A4 t 1 DMARDS {n =28)
B h Ib.l <hA>"y h <N\ B z B N 9 HAI =1:40, % 11 79 76 33 =70
- 1 - - GMT 95 734 554 269
t v 1 [ S > 1 1 m A L 4 t A GMT ratio 77 58 28 =25
_ |> B + > -\N A , _B h /( h . > B _/\ B < . 1 q Seroconversion, % 75 64 46 =40
. _ _ _ Abatacept (n=20)
h R jARm AR A " Y > h*“ X ' C h" 'C A" A < B ' Y A HAz140,% 15 45 35 20 =70
- - - GMT 9.3 238 242 158
~ooN t - > - GMT ratio 25 26 17 =25
_ h _ B N _ c h ] B 'l h Seroconversion, % 35 30 10 =40
h , SRR )6‘ ‘h ] Rituximab (n=8)
HAI =1:40, % 13 25 25 25 =70
RT - ABA i U z GMT 10,0 21.0 229 16.2
. GMT ratio 21 23 18 =25
- e o of pHTH Seroconversion, % 25 25 13 =40
£ two doses
B either one o two doses. .
B0
— r A4 A4 — N _— M
h . Al B > W AN AN
A Y A Y a 80
1 1 i LA R R - 1 [ .-
<' . B A B > & B | > i I I | m |
— A Y — 1 — 1 A Y E "
®
20
RA on MTX RA on anti-TNFmono  RA on anti- TNF+MTX. RA on abatacept RA on rituximab RA on tocilizumab SpA on anti-TNFmono  SpA on anti-TNF+MTX SpA on NSAIDs/analgesics
treatment groups

Fureret al ARD 2020, Bass et al Arthritis Care & Research 20
Adler et al. Rheumatology 2012, Kapetanovic et al. Arthritis Research & Therapy 2
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A RIT and oseltamivir reatment B Influenza inpatient hospital admission or
emergency department visit
30 —— Standard dose -
— High dase [\
. = 2.5 .
1 T ~ W .
n >/ < - (x4 " F a
N ' g |
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Sept1h Dec 8 March 2 May 25 Sept 15 Dec 8 March 2 May 25
Week Week
Table 4
Relative effectiveness of MF59-TIV (MF59-TIV versus other vaccines).
Study [Ref.] Design Setting Comparator Outcome ES (95% CI) aESs (95% CI)
. 1 lIob [25] Prospective Long-term IM-TIV Influenza-like illness 0.66 (0.53-0.82)*" N/A
rl > J Sﬁh dva.rd'{ care facility
Mannino [28] Prospective Community IM-TIV Hospitalization for pneumonia 0.97 (0.74-1.25)° 0.75 (0.57-0.98)°
_|_h A Y Y Y K A > and influenza
- Puig-Barbera [31] Retrospective Community Virosomal TIV Influenza-related hospitalization 0.53 (0.53-1.30)° 0.85 (0.54-1.34)°4
094 (0.37-2.38)"
(1 5 + l 5 + 1 5 + 1 5D] Cg + M F 5 9 Puig-Barbera [31] Retrospective Community Virosomal TIV Laboratory-confirmed influenza 0.72 (0.44-1.18) 0.75 (0.46-1.24)~°
0.84 (0.31-2.26)"
Gasparini [30] Case-control Community ID-TIV Hospitalization for pneumnonia 0.43 (020-0.91)* 054 (0.22-1.29)7F
and influenza
Van Buynder [29] Prospective Mixed IM-TIV Laboratory-confirmed influenza 0.58 (0.31-1.09)" 0.37 (0.14-0.96)"
case-control

lzurietaet alLancet Infect Dis. 2015 Mar; 15(3): 2980.
DiazGranadost al N Engl J Med 2014;371:635
Domnichet al Vaccine 35 (2017) 50
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Randomized Controlled Trial > Vaccine. 2020 May 13;38(23):3934-3941.
doi: 10.1016/j.vaccine.2020.04.002. Epub 2020 Apr 12.
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“+ ® Immunogenicity and safety of high-dose versus

High dose trivalent influenza vaccine compared to ol . . . .. .
. . . . standard-dose inactivated influenza vaccine in rheumatoid
standard dose vaccine in patients with rheumatoid . R R .
arthritis patients: a randomised, double-blind,

arthritis receiving TNF-alpha inhibitor therapy and

healthy controls: Results of the DMID 10-0076 active-comparator trial

Iandomized Clinical trial Inés Colmegna, Mariana L Useche, Katherine Rodriguez, Deirdre McCormack, Giuliana Alfonso, Aakash Patel, Agnihotram V Ramanakumar,
Elham Rahme, Sasha Bernatsky, Marie Hudson, and Brian | Ward

Jack T Stapleton ', Nancy Wagner 2, Rebecca Tuetken 2, Abbie R Bellamy *, Heather Hill 3,

Sonnie Kim #, Patricia L Winokur 2

Lontrol - Hign Uose . KA = Hign Uose .
Control - Standard Dose  * RA - Standard Dose  *

Seroconversion, Seroconversion, Unadjusted odds
A/California/7/2009 1A::|e|°::ve; gg‘::/;g:g:,r;g 2012/2013 TIV Strain | A/California/7/2009 N:e‘g::ve; gg:‘z,gg“g :_r;e 2012/2013 TIV Strain HD-TIV gmup SD'QI“ gfﬂup ratio {95% I:l],
o ! r HD-TIV vs SD-QIV
600 T . . . .
b r— I S | it L . r Haemagglutination-inhibition antibodies
NFerlhl‘GlZ?zOeQOe:’/:jlz‘loZz‘—aZg‘z‘%(\)"IZTIV Strain NPeRN16/2!.)?OeQ°‘(!iAv/::§021)2—,22O()‘1;{rZRI12 TIV Strain MHDng Kungjqan-ll{zol‘qn 3”133 {22%} 12Jr136 (g%} 2'99 (1'46_6. 11}
a0 | i B/Brisbane/60/2008t 62/138 (45%) 40/136 (29%) 1.95(119-3.22)
600 -
o1 [ ! 1 K B - r AJCalifornia/7/20091 (year 1) 36/69 (52%) 18/71 (25%) 371(1.57-6-56)
Wdoflaﬂﬁ‘/gg;ivle\éngl‘:Z‘l)Q—oﬁgtﬁemS TIV Strain A/vmua/:saug:;;:;u;azzy;0%31_?{\21013 TIV Strain MMiChigaﬂdeHUlEt {yearz) 31;69 (46%} 1?!65 {2 6%) 2.44 (l' 18_5 .06}
o i L Microneutralisation antibodies
8 e+ 1 -
: w0 ] _ZH?A/J\L. ’#{:7%‘# r A/Hong Kong/4801/2014 61/138 (44%) 45136 (33%) 1.60 (0-98-2.62)
L B/Brisbane/60/20081 58138 (42%) 26/136 (19%) 3.07 (1.78-5.28)
a0 | ' A/California/7/2009¢ (year 1) 37/63 (54%) 20/71 (28%) 2.95 (1.46-5.94)
600 -
&l i C A/Michigan/45/2015 (year2) 42/69 (61%) 26/65 (40%) 233 (117-4-66)
S A— 7 V7 T A— Data are n/N (%) unless otherwise indicated, where n is number of patients with rheumatoid arthritis who
s L seroconverted and M the number of participants in the modified intention-to-treat population. HD-TIV=high dose
- i trivalent influenza vaccine. SD-QIV=standard dose quadrivalent influenza vaccine. *Wirus strain H3IN2. 1B Victoria
™7 . [ lineage. $Virus strain HIN1.
Day0 Day 7 Day21 Day 180 Day 0 Day7 Day 21 Day 180
S Table 2: Seroconversion in the modified intention-to-treat population at day 28
Figure 2.1 Resp d to standard dose (SD) or high dose (HD) trivalent influenza

vaeceine (TTW)

High dose influenza vaccine: higher immunogenicity and no difference

safety in patients with rheumatoid arthritis

Stapleton et al Vaccine 2020
Colmegneet al. LanceRheumatoR019
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2022 American College of Rheumatology Guideline
for Vaccinations in Patients With Rheumatic
and Musculoskeletal Diseases

Anne R. Bass,’ Eliza Chal(r;:wr.‘:lrt)cf,2 Elie A. Akl,? Clifton O. Bingha m,* ") Leonard Calabrese,”

Laura C. Cappelli,” ' Sindhu R. Johnson,® ' Lisa F. Imundo,” Kevin L. Winthrop,® '*' Reuben J. Arasaratnam,”
Lindsey R. Baden,'? Roberta Berard,'" ' S. Louis Bridges Jr.," ' Jonathan T. L. Cheah,'? Jeffrey R. Curtis,"®
Polly J. Ferguson,'” Ida Hakkarinen,'® Karen B. Onel,' Grayson Schultz,'® Vidya Sivaraman,'”

Benjamin J. Smith,'® () Jeffrey A. Sparks,' "’ Tiphanie P. Vogel,'? ") Eleanor Anderson Williams,”®
Cassandra Calabrese,” Joanne S. Cunha,! Joann Fontanarosa,”* Miriah C. Gillispie-Taylor,"

Elena Gkrouzman,'* ' Priyanka lyer,” Kimberly S. Lakin,’ ' Alexandra Legge,** Mindy S. Lo,*

Megan M. Lockwood,?® (= Rebecca E. Sadun,?” (' Namrata Singh,?® Nancy Sullivan,*? Herman Tam,*?

Marat Turgunbaev,m Amy 5. Turner,® and James Reston”?

Influenza vaccination

For patients with RMD age =65 years and patients with
RMD age >18 years and <65 years who are taking immuno-
suppressive medication, giving high-dose or adjuvanted
influenza vaccination is conditionally recommended over
giving regular-dose influenza vaccination.

Bass et al Arthritis Care & Research 202:



IMivaxkag 1. Avabéopa avoypunka eppoia yra v nepiodo 2023 /2024

ZKevaopa, Kamyopia* | Avriyovo Adera Konor
ENIIOPIKT) Xoprynong
ovopaoia
Vaxigrip Tetra | QIVe 15 mcg ano kabe | ano 6 pyvov | vai
(Vianex) avIyovo
Fluarix Tetra QlVe 15 meg ano kabe | ano 6 pnvev | vai
(GSK) avIyovo
Flucelvax Tetra | QIVc 15 meg ano kabe | ano 2 erov | vat
(Sequirus) AVILYOVO (EMA)
Influvac -sub | QIVe 15 meg ano kabe | ano 6 pnvov | vai
Unit Tetra aviyovo
Efluelda** QIV-HD 60 meg ano kabe | ano 60 etwv oxt
(Vianex) aviyovo
Fluad Tetra*®* aQIV 15 meg ano kabe | ano 65 etwv | oyt
(Sequirus) aviyovo +

aVOOOEVIOYDTIKO

MF59
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ADMARDs
ADMARDS
ASCT
AChemotherapy
A_enalidomide
AIAK inhibitors

Images from personal archive

TasLe 2 Immunosuppressive risk of VZV infection with different medications, inferred from guidance from PHE

Intermediate risk (PHE group A) High risk (PHE group B)
Prednisolone, MTX or AZA at Any of following in last 3 months: Any of following in
d I than i last 6 ths:
S%?‘Zengger an in group A, Prednisolone =40 mg/day for ast bmontns
' >1week or > 20 mg/day CYC
for =2weeks Biologics
MTX =25 mg/week Ciclosporin
AZA =3mg/kg/day LEF

Mercaptopurine 1.5 mg/kg/day

Adapted from Guidance for Issuing Varicella Zoster Immunoglobulin [40].

EurJ Gastroenterol Hepatol. 2014 Feb;26(2)-237
Transplnfect Dis. 2014 Apr;16(2):19%)2
AnnHematol 2014 Mar;93(3):4784
Ann Rheum Dis. 2015 Feb;74(2):38B



Live attenuated herpes Zoster Vaccine (LZV)
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Recombinant Zoster Vaccine (RZV)

g (11
£ 90 - 'I' 'l' B
The NEW ENGLAND g o J[
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JOURNAL o MEDICINE g 60 -
B 50 4
ESTABLISHED IN 1812 MAY 28, 2015 VOL. 372 NO. 22 E.. 40 A
o 3':' p
<
Efficacy of an Adjuvanted Herpes Zoster Subunit Vaccine fg I
in Older Adults E | 1 T ol K |
= _ "
Himal Lal, M.D., Anthony L. Cunningham, M.B., B.S., M.D., Olivier Godeaux, M.D., Roman Chlibek, M.D., Ph.D., = H, Bennns LU LI S 32 0 42 366 B 51T B8 S
Javier Diez-Domingo, M.D., Ph.D., Shinn-Jang Hwang, M.D., Myron J. Levin, M.D., Janet E. McElhaney, M.D., 1] 13
Airi Poder, M.D., Joan Puig-Barbera, M.D., M.P.H., Ph.D., Timo Vesikari, M.D., Ph.D., Daisuke Watanabe, M.D., Ph.D.,
Lily Weckx, M.D., Ph.D., Tou{fikiah;éghs(?étaﬂdd Ehomzi‘s C. Heineman, M.D., Ph.D., [ Rzﬁll'_l.!,'" o FE'i"-Pi‘EEI'FEI‘ﬂD IRE".I'—'DI‘IChEIﬂﬁ
or the - udy Group*
B Placebo-All OPlacebo-PraChema @ Placebo-OnChemao
100
_ %0
A 97% efficacy . ®
=
A S 60 -
£ 50
X YOI £
. = 30 1
A No severe side effects 21 | ol M.
. . 0 & 4] L & % ] B ex B S exll.. ] . ] .
A Exceptional data on safety / efficacy, Ay | Pan | Redness | Sweling | Any | Falue | G | Headache | Myagia | Shiverng | Fever

eve n i n h ae m ato | O g i Cap ati e ntS Solicited local symptoms Solicited general symptoms

BRZV (N=112) ®Placebo (N=110} = Grade 3"

Cancer. 2019 Apr 15;125(8):130312
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Rheumatology 2021;60:1226-1233

RHEUMATOLOGY et L
Original article

Efficacy and serious adverse events profile of the

adjuvanted recombinant zoster vaccine in adults

‘:"st: apsree ::':g:lgezc:::: :‘:,Lma'::lr;:;:‘ :: It:tlzdparall el Given the increased risk of shingles in those with underlying potential immune mediated diseases,
randomized trials we specifically analysed RZV in ZOE-50/70 trial participants with these conditions at baseline

1 Top pre-existing 2 Demographic of participants 3 RZV efficacy against shingles
conditions at enrollment | 90.5% (95% C1:73.5-97.5%)
40— Psoriasis 4
- ®— Spondylo-
arthropathy

. % .
2 Coeliac
- . s ° disease

» #o—— Rheumatoid

arthritis
i i « Mean age (+69yr) balanced between The frequency of serious adverse events (SAE)
the vaccine and placebo groups during the study period was similar
« 60% of participants were female between the vaccine and placebo groups
RZV (Shingrix) showed high efficacy against shingles in the population with pre-existing potential

# immune-mediated diseases.
Patients with these medical conditions may therefore benefit from this vaccine.
Dagnewet al, Rheumatology021



Recombinant Zoster Vaccine (RZV)
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(for example, binds TLR4)
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y | R | Tyt cell
{ A
\ s S | MHC IL-12
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o) \
Endosomal || \ N
TLR activation| g] héaDr:? -4 L
(for example, | \ 1 V‘ ession of |
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i 4 T 2cell | IL-13 ‘
IL4 o ( 5
s | 1 IL-12 Py’ O -
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8
o
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Reed et al, Nature Medicine 2013
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Summary
What is already known about this topic?

Immunocompromised persons experience a higher incidence of
herpes zoster and related complications. On July 23, 2021, the
Food and Drug Administration expanded the indication for use
of recombinant zoster vaccine (RZV) to include immunodefi-
cient or immunosuppressed adults.

What is added by this report?

On October 20, 2021, the Advisory Committee on Immunization
Practices recommended 2 RZV doses for prevention of herpes
zoster and related complications in immunodeficient or
immunosuppressed adults aged =19 years.

What are the implications for public health practice?

RZV is the first herpes zoster vaccine approved for use in
immunocompromised persons. With moderate to high vaccine
efficacy and an acceptable safety profile, RZV has the potential
to prevent considerable herpes zoster incidence and related
complications.

Anderson et al, MMWR 2022
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Safety of recombinant zoster vaccine: a
retrospective study of 622 rheumatology patients

Tiphaine Lenfant"?, Yuxuan Jin®, Elizabeth Kirchner', Rula A. Hajj-Ali’,
Leonard H. Calabrese' and Cassandra Calabrese © '*

IMID Total from IMID On GC n=125 21 Flare n=59
subgroups (n=359) (35%) (16%)
RA 88 (25%) 37 (42%) 21 (24%)
Vasculitis 50 (14%) 23 (46%) 5(10%)
PMR 29 (8%) 21 (72%) 5(17%)
Gout 28 (8%) 3 (11%) 5 (18%)
SLE 24 (7%) 10 (42%) 4(17%)
A KelGyssld y3U; iGdd X
A ¢U o6)UsoeactUU) eUs (¥d

h © ¢h
1,00 %‘\-'='=__‘“‘—

o

vaccine

Survival probability
(=]

[=]
r

[&C]
ap)

2I1J

On GC at time of

No GC at time of

Time to flare (days since RZV #1)

vaccine

Higher risk of flare
HR = 2.4 [1.3-4.5], p=0.0039

12 weeks

60 B0

Survival analysis (multivariate Cox-model)

A% o aUhd ADL 3
ue

GUaaUdgd U

(
3

y
¥

}

O C«

’

f
ed

Y
3

Co @

Ud eUay U
g) UGoG

o
h

Lenfant et alRheumatology021



h * “ B A B > B K > h “ ¢ h AT S " >h h'yY | B

Table 1. RZV 1- and 2-dose vaccination in persons with IMIDs in 2018-2019*

— v h v A - v o no < MarketScan CMS Medicgre
_ _ < < + , (ages 50-64 years; n = 55,654) (ages >65 years; n 4 160,545)
h ° _ e . " >h ” B Fotal ' BiddseB 2-daze B .Total = /Ae1'dosB, 2-dose
< -, IMID no. no. (%) completion (%)t no. no. (%) completion (%)t
1 > 0 n

A - A -85 /6') >h _h odrT PrA 22631 3,898(17.2) 76.0 89498 43,730 (489) 85 1
AS 1,049 182 (17.3) 744 106 67(63.2) 84.1
AXSpA 1,305 239 (18.3) 74.0 129 54 (63.6) 833
PsA 6,991 1,144 (16.4) 76.8 15845 6,448 (40.7) 855
PsO 10,323 1,198 (11.6) 75.7 23,495 5,907 (25.1) 85.0
IBD 13,013 1,693 (13.0) 78.8 31,097 12,012 (38.6) 873
D 5,322 682 (12.8) 774 13086 5094 (389) 86.8
uc 7,764 1,045(13.5) 803 18,321 7,024 (38.3) 87.7
SLE 4,482 576 (12.9) 75.4 8,746 4,022 (46.0) 843
Any 55,654 8,251 (14.8) 76.6 160,545 69,345 (43.2) 854

Table 3. Self-controlled case series analysis of the risk of flares among the IMID patients ages >50 years after dose 1 or dose 2 of RZV*

Control window, no. of flares Risk window, no. of flares
. Group 98-140 days before RZV 1-42 days after RZV Risk ratio (95% Cl)
I L 1 h S N B > B >v K & . ' MdetScan patients (ages 50-64 years)

- I - o Any IMID dgse 1 X o 746 683 09(0.8-1.0)
. A B v h B ., A AnyIMID dose 6 B > B A 432 397 09(0.8-1.1)

- - N CMS Medicare patients (ages 265 years) !
~ Any IMID dose 1 9,077 8,598 09(0.9-1.0)
- ' Any IMID dose 2 7,030 6,506 0.9 (0.9-1.0)

* Data sources included the 2017-2019 IBM MarketScan commercial databases and the 2017-2020 CMS Medicare databases. 95% Cl = 95%
confidence interval (see Table 1 for other definitions).

Leung et al, Arthritis Rheumatol 2022
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OR 95% CI)

1.55 (1.30 to 1.84)
2.84 (1.51 to 5.36)
2.19 (1.55 to 3.0)
1.03 (0.71 to 1.50)
0.94 (0.69 to 1.28)
0.62 (0.55 to 0.70)

1.08 (1.07 to 1.08)
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Advance access publication 3 August 2022

Original article

Different COVID-19 outcomes among systemic
rheumatic diseases: a nation-wide cohort study

Vasiliki-Kalliopi Bournia @ ', George E. Fragoulis ©® ', Panagiota Mitrou?,
Konstantinos Mathioudakis®, Anastasios Tsolakidis®, George Konstantonis',
loulia Tseti®, Georgia Vourli ® 5, Maria G. Tektonidou ® ',

Dimitrios Paraskevis® and Petros P. Sfikakis © '

OR 95% Cl)

among SARS-CoV-2 infected subjects

1.47 (1.11 to 1.94)

1.77 (0.85 to 3.66)

0.51 (0.16 to 1.68)

0.84 (0.43 to 1.64)
0.60 (0.48 to 0.76)
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300 p=0-0002 o N p=0-0086 o
All Hospitalized Hospitalization  OR*t C1(95%)t 2 — _—
patients* patients (n) rate (%) § 7 250 i
(n) 235 S
£ § 200 i
IRD patients without 3709 28 0.75% 1 g &
biologics/JAK inhibitors é E: 150 _
° 7
Anti-TNF 603 4 0.66% 0.88 0.31-2.50 £g 100
o = -
| Rituximab 72 7 9.72% 128 5.8228-51 | g % T
=
Abatacept 40 1 2.50% 3.31 0.46-23.75 <2 50 . ]
E -]
JAK inhibitors 18 1 5.55% 7.36 1.06-51-22 = 0
| I
Others 150 0 0% 0 Mild Moderate Severe Alive Died
(n=21) (n=19) (n=20) (n=48) (n=11)
COVID-19 severity Vital status

Avouacet al, LanceRheumatol021
Strangfeldet al, Ann Rheum Dis 2021
BachillerCorral et al, Rheumatol021
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Statement on the antigen
composition of COVID-19
vaccines

13 December 2023 | Statement |Reading time: 4 min (1201 words)

Key points:

* SARS-CoV-2 continues to circulate and evolve with important genetic and antigenic evolution of the spike
protein.

* Monovalent XBB.1.5 COVID-19 vaccines across different platforms elicit broadly cross-reactive neutralizing
antibody responses against circulating SARS-CoV-2 variants.

* Given the current SARS-CoV-2 evolution and the breadth in immune responses demonstrated by
monovalent XBB.1.5 vaccines against circulating variants, the TAG-CO-VAC advises retaining the current
COVID-19 vaccine antigen composition, i.e. a monovalent XBB.1.5 as the COVID-19 vaccine antigen.

WHO: Statement on the antigen composition of CGlAvaccines
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C[)C Centers for Disease Control and Prevention
@@ CDC 24/7: Saving Lives, Protecting People™

Immunization Schedules

CDC > Schedules Home > For Healthcare Providers

Persons who are moderately or severely immunocompromised**

* Unvaccinated:
o 3-dose series of updated (2023-2024 Formula) Moderna at 0, 4, 8 weeks

o 3-dose series of updated (2023-2024 Formula) Pfizer- BioNTech at 0, 3, 7 weeks
o 2-dose series of updated (2023-2024 Formula) Novavax at 0, 3 weeks
* Previously vaccinated* with 1 dose of any Moderna: 2-dose series of updated (2023-2024 Formula) Moderna at 0, 4 weeks (minimum interval between previous
Moderna dose and dose 1: 4 weeks)
* Previously vaccinated* with 2 doses of any Moderna: 1 dose of updated (2023-2024 Formula) Moderna at least 4 weeks after most recent dose.

» Previously vaccinated* with 1 dose of any Pfizer- BioNTech: 2-dose series of updated (2023-2024 Formula) Pfizer-BioNTech at 0, 4 weeks (minimum interval
between previous Pfizer-BioNTech dose and dose 1: 3 weeks).

* with adoses ol any Prizer- BioMN lech® dose 0 polated U204 Formulal P er-Blol lech at le3 A wepks aiter mo ecent dose

s Previo [\ = inated

* Previously vaccinated* with 3 or more doses of any Moderna or Pfizer-BioNTech: 1 dose of any updated (2023-2024 Formula) COVID-19 vaccine at least 8 weeks
after the most recent dose.

* Previously vaccinated* with 1 or more doses of Janssen or Novavax with or without dose(s) of any Original monovalent or bivalent COVID-19 vaccine: 1 dose of
any updated (2023-2024 Formula) of COVID-19 vaccine at least 8 weeks after the most recent dose.

Wieskeet al, LanceRheumatol022
https://www.cdc.gov/vaccines/schedules/hcp/imz/adedonditions.html
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