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Che cosa sono i Biologici?

Proteine con peso moleculare >1kDa
progettate per essere strutturalmente
simili alla proteine autologhe

Prodotti con tecnica di genetica

moleculare e purificati da cellule
geneticamente modificate

Possono essere modificati
ma non metabolizzati
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| Biologici

Hanno rivoluzionato il trattamento di
un ampia varieta di malattia

Insulina nel 1982 é la prima proteina

terapeutica ricombinante
commercializzata

Settore in piu rapida crescita
nell’industria farmaceutica con un
valore stimato attorno $ 150B

Ospedale regionale di Lugano



Evolution of RA treatments:
A remarkable story of success?

Anakinra Tocilizumab S(ep_do
MTX Adalimumab Certolizumab Wy

Oral gold

HCQ D-Pen Rityximab Tofacitinib

Steroids AZA Leflunomide Golimumab Barictinib

Infliximab Abatacept Sarilumab*

Etanercept
Nt ’
1900 1930s 19505 19605 19705 1980s 1998/9 2002/3 2007/8 2010 2012 2014 2017
Gold (monotherapy) MTX Biologic
€ra era €ra
Treat signs and symptoms in Combination and biologic
established disease disease modification

1. Smolen JS, et al. Ann Rheum Dis 2010;69:631-7;
*Sarilumab is not approved for rheumatoid arthritis in Australia 2. Smolen JS, et al. Ann Rheum Dis 2016;75:3-15;
ADA, adalimumab; ASA, aspirin; AZA, azathioprine; bDMARD, biologic 3. Smolen JS, et al. Ann Rheum Dis 2017;0:1-18;
disease-medifying antirheumatic drug; 4_Singh JA, et al. Arthritis Care Res 2016;68:1-25;
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Evoluzione della terapia biologica in reumatologia

Inibitore del IL12/23 Inibitore del PDE-4 Inibitore del 1L23

Ustekizumab Apremilast Guselkumab

20M 2015 2021

2009 2014 2019

Inibitore del BAFF Inibitore del IL17

Inibitore del IFN
(anifrolumab)

Inibitore del C5a

Secukinumab

Belimumab :
Ixekizumab

(Avacopan)
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Biologici in Reumatologia: Sicurezza

@ Immunogenicita e anticorpi neutralizzanti ®
@ Rischio di eventi avversi

@ Rischio di malattia tumorale

@ Sicurezza durante la Gravidanza

@ Risposta immunitaria alla vaccinazione
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Fattori con impatto su
Farmacocinetica e immunogeniticita dei biologici

Farmacocinetica PRODUCT 01 Immunogenicita PRODUCT 01

Tipo(Mab o ricettori solubili) . s
Struttura e dimensione equenza (murina o umano)

Biologico - Isotipo e capacita di legare a Molecula del biologico . &

FcRn Struttura (glicosilazione e altri
modifiche post-translazionale
- __Formulazione
* Dose
1 : « Modo e frequenza di
Cata bOI ISMO + Proteasi PrOd Otto Somministrazione
* Impurita e aggregati

Target (Antlgene) i;’:gf;;igato alla cellule Target « Solubile o legato alla cellule
* Formazione di immuno- . . . o « Tipo e attivita della malattia
'(A'\AIB Afl)rug antibodies complessr Fattori dei Pazienti - Alte trapi sssocils
« Elimiinazione tramite FcyR * Genetica
* Peso
. . . o * Tasso sierico di albumina
Fattor' del PaZ|ent| « Tipo e attivita della malattia

* Genetica (polimorfismo FcRn e
allotipo di immunoglobuline

Strand, V et al, Nature Rev. Rheumatology

February 2021;17:81-97
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Prefix

Target

li (lymphocytes or immune system)
tu/ta (tumor)

ki (interleukin)

vi (virus)

N O menCl atu re * ci (cardiovascular system)
of biologic

Source

* mo (mouse)

agentS * xi (chimer)

* zu (humanized)
* u (fully human)

Stem

* Mab (monoclonal antibody)
* cept (receptor)
* inib (receptor antagonist)
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Rischio di Immunogenicita

Ibritumomab

Infliximab
Rituximab Chimeric

Alemtuzumab Humanized
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Frequenza di anticorpi contro il biologico

Table 1| Frequencyo

Biologic
agent or
biosimilar

Abatacept
Adalimumab

Adalimumab
biosimilar (5)*

Certolizumab
pegol
Etanercept

Etanercept
biosimilars (2)*

Golimumab
Infliximab®

Infliximab

biosimilars (3)*®

thuxmab

Secukinumab
Tocilizumab

Ustekinumab

JIA
2-20%(7) ND 2-11% (2)
0-51%(33) 0-54% (8) 6-33% (6)
31.8-43.2%(4) ND ND
2.8-37% (7) ND ND
0-13%(25) 0% (3) 0-6 % (2)
0.3% (1) ND ND
2-10% (11) 6% (1) ND

8-62% (48)
48.2-53.0% (3)

W|th
methotrexate;
8.6-12.0% (2) as
monotherapy

10.0-17.6% (5)

ND 0-0.35% (6) ND
0-16% (14) ND 1-8%(3)
ND 8-11% (3) ND

AS

ND
8-39% (9)
ND

ND

0-0.69% (6)

ND
ND

anti- drug antlbody formation in rheumatic diseases

Psoriasis Range Refs
ND 2-20%(9) !
0-51%(12) 0-54% (84) !
36.8-55.2%(2) 31.8-55.2%(6) &
21%(1) 3-37%(14) ¢
2-5% (5) 0-13%(37) ‘
0% (1) 0-0.3%(2) ¢
ND 0-19%(22) E

0-83%(114) i
22.9-53.0% (6) <

10.0-17.6% (5) o

0-1% (8) 0-1% (14) A%
ND 0-16%(17) .
4-8.6% (10) 1-11% (15) !

The numbers in this table refer to percentages of patients with anti-drug antibodies across various randomized controlled trials,
with the number of trials in parentheses. Adapted from REF.%, Springer Nature Limited. AS, ankylosing spondylitis; JIA, juvenile
idiopathic arthritis; ND, no data; PsA, psoriatic arthritis; RA, rheumatoid arthritis. °Refers to the number of biosimilars fora
particular biologic agent. "All patients in these trials were receiving background methotrexate therapy.

Strand, V et al, Nature Rev. Rheumatology

February 2021;17:81
10.11.2021

-97
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Table 3. Comparison between the prevalence ranges for ADAs to various
biologic agents in adult versus paediatric populations.

Prevalence of ADAs Adults with Children with

Y J P
arthritis (%) arthritis (%)

TNF-a blockers

Adalimumab and biosimilars  0-67 6-45

Infliximab and biosimilars 6.1-62 26-37

Etanercept and biosimilars 0-13 0-33

Golimumab 2-39.9 46.8
Certolizumab 2.8-65 Data not available

B-cell depletion

Rituximab and biosimilars 0-21 Data not available
Co-stimulatory blockade

Abatacept IV 2-20 2-11

Abatacept SC 2-20 2-11
IL-6 blockade

Tocilizumab 0-16 1-8

Sarilumab 7-24.6 Data not available
IL-17 blockade

Sekukinumab 0-1 Data not available

Ixekizumab 53-9 Data not available
1L-12/23 blockade

Ustekinumab 5.7-11 Data not available

IL-1 blockade

Anakinra 50.1-70.9 81.8
Canakinumab Data not available ~ 3.1-8
Rinolacept Data not available  54.2

ADA, anti-drug antibody; IL, interleukin; IV, intravenous; SC, subcutaneous;
SD, standard deviation; TNF, tumour necrosis factor.

Parikh, CR. Et al, Ther Adv Musculoskel
Dis 2021, Vol. 13: 1-27 10




Frequenza di anticorpi contro | biologici

Table 2 - Monoclonal antibodies approved for the treatment of psoriasis and psoriatic arthritis, and the anti-drug antibodies (ADAs)
rates reported for them (1,34).

mcAB Target Molecule Format Indication %ADA %ADA neut

ADL TNF-o 19G1 human RA, PsO 28%, 6-45% no report

BDL IL-17R 19G2 human Plaque PsO 2.7% 0%

GLM TNF-o 19G1 human RA and PsA 31.7% no report

GSK IL-23 p19 1gG1 human PsO placa 5.5% 0.4%

IFX TNF 19G1 chimeric cD 66.7% cumulative in RA no report
5.4-43.6% PsO

IXK IL-17a 19G4 humanized PsO 9% no report

RSK IL-23 p19 19G1 humanized Plaque PsO 24% 14%

SCK IL-17a 19G1 human PsO 0.41% 0.2%

TDK IL-23 p19 19G1 humanized Plaque PsO 4.1-8.8% 0.6-3.34%

UTK IL-12/23 1IgG1 human PsO 6.5% no report

Abbreviations: ADA neut: neutralizing anti-drugs Antibodies; mcAB: Monoclonal antibody; ADL: Adalimumab; BDL: Brodalumab; GLM: Golimumab; GSK:
Guselkumab; IFX: Infliximab; IXK: Ixekizumab; RSK: Risankizumab; SCK: Secukinumab; TDK: Tildrankizumab; UTK: Ustekizumab.

Flores, R. et al, Clinics 2021

10.11.2021 Ospedale regionale di Lugano 11
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Conseguenza dell’Immunogenicita

Lo sviluppo di anticorpi contro il biologico

» Perdita di efficacia

Provocare degli eventi avversi
« Reazione d’infusion

* Ipersensibilita ritardata
* Anafilassi

Eliminazione accelerata

Ospedale regionale di Lugano
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bDMARDs || mmunoceniciry
Risk factors
INFLIXIMAB* Foee
ADALIMUMAB* -+ DISEASE DURATION
ETANERCEPT* -+ DISEASE ACTIVITY
GOLIMUMAB o+ SMOKING
CERTOLIZUMAB o+
TOCILIZUMAB -+
SARILUMAB ? + cDMARDs
ABATACEPT -+
RITUXIMAB* o4+ METHOTREXATE
SULPHASALAZINE
Lﬁléii'(;tua ::Ass ? LEFLUNOMIDE
? ANTIMALARIALS
SECUKINUMAB ?
e . " .
B 1
1
1
SAFETY | EFFICACY
TOLERABILITY :
*Biosimilar available for this agent

Fig. 1. Biological disease-modifying anti-rheumatic drugs (bD-
MARDs) are associated with immunogenicity, leading to the devel-
opment of anti-drug antibodies that affect drug efficacy and may af-
fect drug safety and tolerability. The development of anti-drug anti-
bodies seems to be influenced by multiple risk factors and may be
modulated by the concomitant use of conventional synthetic

DMARDSs (cs-DMARDS). Benucci, M et al, Annals of laboratory

medicine 2020
10.11.2021 Ospedale regionale di Lugano 13



Tasso di ritenzione del biologici

a Estimated cumulative incidence with b Estimated cumulative incidence with a Estimated cumulative incidence with b Estimated cumulative incidence with
discontinuation due to lack of effectiveness discontinuation due to lack of effectiveness discontinuation due to all adverse events discontinuation due to all adverse events
(bDMARDs-naive cases) (bDMARDs-switched cases) (bDMARDs-naive cases) (bDMARDs-switched cases)
10 1.0 4 1.0 1.0 4
— ABT = ABT
— ABT = ABT — ADA = ADA
= ADA = ADA - CZP — CZP
08 1 -—Cczp 06 —acp 98 1 — ETN P <0.001 08 1 =:ETN P <0.001
— ETN P <0.001 = ETN P <0.001 — GLM - GLM
= GLM = GLM - |FX — |FX
— |FX = |FX E — = TCZ
o > 06 > 06 TCZ > 06
g 08 — TCZ £ — TCZ £ £ — TOF
o @ == TOF s g
¥ a a o
[<] [ [ [
L 04 % 04 4 o 04 a5y ]
0.2 0.2 0.2 02
0.0 1 0.0 0.0 0.0
T T T T T T T T T T T T T T T T T T T T T T T T I ! I I ! I I !
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Continued months Continued months Continued months Continued months
Number at risk Number at risk Number at risk Number at risk
ABT 390 337 303 269 240 192 144 116 ABT 273 199 169 145 125 101 8 65 ABT 390 337 303 269 240 192 144 116 ABT 273 199 169 145 125 101 85 65
ADA 374 31 276 235 204 176 149 133 ADA 162 108 85 73 62 55 41 35 ADA 374 311 276 235 204 176 149 133 ADA 162 108 85 73 62 55 4“1 35
czP 135 101 86 82 66 47 29 14 czp 91 63 56 49 35 30 21 12 czP 135 101 86 82 66 47 29 14 czp 91 63 56 49 35 30 21 12
ETN 616 500 455 417 384 341 303 2719 ETN 240 194 174 163 147 135 115 105 ETN 616 500 455 417 384 341 303 279 ETN 240 194 174 163 147 135 15 105
GLM 208 164 143 109 84 74 60 51 GLM 250 178 153 130 107 88 78 69 GLM 208 164 143 109 8 74 60 51 GLM 250 178 153 130 107 88 78 69
IFX 650 586 530 460 405 361 328 298 FX 74 55 50 4 35 29 24 24 IFX 650 586 530 460 405 361 328 298 IFX 74 55 50 @ 35 29 2 2
TCz 364 309 265 239 198 176 147 131 TCz 487 400 348 309 23 236 203 171 TCZ 364 309 265 239 198 176 147 131 TCz 487 400 348 309 263 236 203 171
TOF 101 76 67 59 45 41 29 21 TOF 101 76 67 59 45 4 29 21
Fig. 1 Estimated cumulative incidence with discontinuation due to lack of effectiveness in the bDMARDs-naive cases (a) and the bDMARDs- Fig. 4 Estimated cumulative incidence with discontinuation due to all adverse events (including lack of effectiveness and toxic adverse events) in
switched cases (b). ABT abatacept, ADA adalimumab, CZP certolizumab pegol, ETN etanercept, GLM golimumab, IFX infliximab, TCZ tocilizumab, the bDMARDs-naive cases (a) and the bDMARDs-switched cases (b). ABT abatacept, ADA adalimumab, CZP certolizumab pegol, ETN etanercept,
TOF tofacitinib, bLDMARDs biological disease-modifying antirheumatic drugs GLM golimumab, IFX infliximab, TCZ tocilizumab, TOF tofacitinib, bDMARDs biological disease-modifying antirheumatic drugs

Ebina, K. et al, Arthritis Research and
Therapy 2020
10.11.2021 Ospedale regionale di Lugano 14



Table 3 Hazard ratio of treatment discontinuation in the bDMARDs-naive cases (Fine-Gray hazard competing risk regression model,
adjusted by baseline age, sex, disease duration, concomitant PSL and MTX usage, and starting date of bDMARDs)

Reference  HR (95% Cl)

Variable ABT ADA CZP; ETN GLM IFX [672 P value
(n=390) (n=374) (n=135) (n=616) (n=208) (n=650) (n=364)

Lack of effectiveness 1 14 (1.0-2.1) 24 (15-38)** 17 (1.2-24* 1.1 (07-1.7) 1.5(1.1-2.2)* 1.1 (08-1.7) <0.001

All toxic adverse events 1 28 (1.5-5.2** 1.7 (0.7-4.0) 40 (23-6.9** 25 (13-48)** 43(25-7.3)** 22(12-42* <0001

Non-toxic reasons 1 08 (0.5-1.3) 0.3 (0.1-09)* 1.1 (0.7-1.6) 1.5 (09-25) 1.0 (0.7-1.5) 1.1(0.7-18) 0.07

Remission 1 29 (1.5-54** 1.8(08-44) 1.0 (0.5-2.0) 24 (12-50)* 3.1 (1.7-56)** 25 (13-48) * <0001

All adverse events 1 18 (1.3-2.5"* 25(16-37) ** 23 (1.7-3.1)"* 15010-22* 2.1(1.6-29"* 14(10-20* <0001

(including lack
of effectiveness and toxic
adverse events)

bDMARD:s biological disease-modifying antirheumatic drugs, PSL prednisolone, MTX methotrexate, HR hazard ratio, 95% CI 95% confidence interval, ABT abatacept,
ADA adalimumab, (ZP certolizumab pegol, ETN etanercept, GLM golimumab, IFX infliximab, TCZ tocilizumab
*P <0.05, **P < 0.01, ***P < 0.001

Ebina, K. et al, Arthritis Research and
Therapy 2020
10.11.2021 Ospedale regionale di Lugano 15



Table 4 Hazard ratio of treatment discontinuation in the bDMARDs-switched cases (Fine-Gray hazard competing risk regression
model, adjusted by baseline age, sex, disease duration, concomitant PSL and MTX usage, starting date, and number of switched

bDMARDs)
Reference HR (95% Cl)
Variable ABT ADA czp ETN GLM IFX (674 TOF P value
(n=273) (n=162) (n=91) (n=240) (n=250) (n=74) (n=487) (n=101)
Lack of effectiveness 1 1.3 (09-1.8) 15(1.0-22* 1.1 (08-15 10(0.7-13) 13(09-20) 0.6 (04-08)*** 08 (05-12) <0.001
All toxic adverse events 1 1.8 (1.0-3.1) 08 (0.3-20) 04 (02-09)* 10(06-19) 12(05-27) 1.4(09-23) 18 (09-35) 0004
Non-toxic reasons 1 1.2 (06-22) 03(0.1-1.1) 08 (04-14) 08 (04-15) 09 (04-24) 0.8(05-1.3) 06 (02-15) 05
Remission 1 0.8 (0.1-5.0) 09(01-92 14(03-6.1) 18(04-77) 19(04-107) 1.5(04-54) 23 (04-138) 09
All adverse events 1 27 (1.6-43)** 22 (1.4-34* 12(08-20) 14(10-21) 20(1.0-37* 09(06-14) 11 (06-19) <0001

(including lack of
effectiveness and toxic
adverse events)

bDMARD:s biological disease-modifying antirheumatic drugs, PSL prednisolone, MTX methotrexate, HR hazard ratio, 95% CI 95% confidence interval, ABT abatacept,
ADA adalimumab, CZP certolizumab pegol, ETN etanercept, GLM golimumab, IFX infliximab, TCZ tocilizumab, TOF tofacitinib

*P <0.05, *P < 0.01, **P<0.001

10.11.2021

Ospedale regionale di Lugano

Ebina, K. et al, Arthritis Research and

Therapy 2020
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Screening assay

J\

. (

€
[}
% Low drug concentrations
@ (below therapeutic
£ concentration)
E L l
w
™ i Immunogenicity?
@
£
A
g (
a |
@
2
S Negative Positive
2 (by adrug-
tolerant assay)

Increase dosage Switch therapy

\

(by a drug-tolerant assay
or drug-sensitive assay)

* Correlation with clinical data
 Anti-drug antibody characterization

)

High drug concentrations
(above therapeutic
concentration)

|

Immunogenicity?

JL
[ )

Negative Positive
(by a drug- (by a drug-tolerant assay
tolerant assay) or drug-sensitive assay)

L )
M

Maintain therapy

Fig. 4| Therapeutic drug monitoring strategies. A potential therapeutic drug monitoring decision algorithm that
integrates information regarding serum drug concentrations and immunogenic responses and that could be used in the
assessment of patients with rheumatoid arthritis being treated with TNF inhibitors. The algorithm also illustrates how
the assays can potentially help to guide treatment strategy. For example, if loss of efficacy of an anti-TNF monoclonal
antibody is associated with the development of anti-drug antibodies, then a different TNF inhibitor might be effective.
However, if loss of efficacy is not associated with anti-drug antibody development, then the best strategy might be to

switch to a different therapeutic class.

Strand, V et al, Nature Rev. Rheumatology
February 2021;17:81-97
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Biologici in Reumatologia: Sicurezza

‘ Rischio di eventi avversi
' Rischio di malattia tumorale
‘ Sicurezza durante la Gravidanza

@ Risposta Immunitaria alla vaccinazione

10.11.2021 Ospedale regionale di Lugano



Classificazione:

10.11.2021

Tempo di insorgenza

* Immediata (<1h dalla
somministrazione)

 Ritardata (da 1h- 1 settimana
dopo la somministrazione)

Meccanismo

« Allergico (IgE-mediated)
* Non-Allergico

Ospedale

Sekerel,BE et al, Curr Treat Options Allergy
2020
regionale di Lugano 19




Classificazione:
Reazioni

avverse ai
biologici

10.11.2021

Table 2

Type

Proposed classification of adverse reactions to biologic agents

Example Reaction (Causative Medication)

a: Overstimulation

Cytokine release syndrome (cytokine storm)
(muromunab, TGN1412)

B: Hypersensitivity

Common acute infusion reactions (rituximab), delayed
infusion reactions (etanercept, adalimumab),
anaphylaxis (muromunab, cetuximab, omalizumab)

y: Cytokine or immune imbalance

Immunodeficiency

Increased risk of tuberculosis (anti-TNF agents)
Hypogammaglobulinemia (rituximab)

Autoimmunity

Systemic lupus erythematosus or vasculitis (IFN-vy)

Atopic disorders

Atopic dermatitis (anti-TNF agents)

d: Cross-reactivity

Acne from anti-EGFR (cetuximab)

e: Nonimmunologic side effects

Neuropsychiatric side effects including confusion or
depression (IFN-o)

permission.

Ospedale regionale di Lugano

Modified from Pichler WIJ. Adverse side-effects to biological agents. Allergy 2006;61(8):917; with

Patel, S et al, K. et al, Immunol Allergy Clin
N. Am 2017
20




Eventi Avversi

Biologici
Inibitore del TNF-alfa Tuberculosi
Anti-IL6
Anti-IL17 Candidosi
Abatacept
. Pneumocystis
Rituximab B y
jiroveci
Inibitore del chinase JAK Herpes Zoster
Sepriano, A. et al, Ann Rheum Dis 2020 Tada, Y et al, Int. J. of Molecular Sciences 2021
Collamer, AN et al, Arthritis Rheum 2008 Gordon, KB et al, NEJM 2016

Mease, P €b &l] Aoa.IRheum Dis, 2020 Blauvelt, A et al)&qri@pinDrug=Gafi20dGano

Psoriasi

paradossale, Lupus
like disease

Perforazione intestinale
(FR:diverticolosi
/diverticolite ; GC)

IBD
TVP e embolia
polmonare
Van der Kerhof, PC et al., J. Am Acad
Derm 2016
Huber, W et al, Gut 2012 21



Eventi Avversi: Reazione d’infusione

Immediate reactions Delayed reactions

Infusion reaction  IgG mediated reactions Cytokine release Macupapular rash SCARs Serum sickness-like

' Immunocomplex

af @, Histamine YPA. MIP-1a o i
TNF-a 116 IL-1B * g TNF-a!"€ 1L-1p ymokinee, -
TNF-o 5 © Triptase Cytmaxlns' ysi Enzymes © g
& perforin ¥ ooo °
< = s 2 Granzyme B
Fever+chllls/R!gors. Flushing, Prurms. Urticaria, Fever+Chills/Rigors,
Nausea, Pain, Throat Tightness, . FiatssenPain:Headacha
Headache, Shortness of Br.alalh. B‘ack Pain, Hlypms;\sion %
Dyspnea, . Nausea, Vomiting, Diarrhea, Oxygen un‘lﬁon
Hyper/hypotension Cardio Vascular Collapse desed

L PR J J
i

3-bag 12-step Protocol

L

a Rate
!
. .
(2015 min] [sox2gn |

1:100 110 1 ---- Dilutions.

FIG 1. Diagram outlining the proposed classification based on the underlying mechanisms, potential
mediators, and management recommendations for non-IgE adverse reactions to biologics." Castells. M. J. of AIIergoIogy Clin
) ) - .

Immunology 2021
10.11.2021 Ospedale regionale di Lugano 22



Trattamento e Prevenzione di Reazione d’infusion

Riprendere la somministrazione Prevenzione a lungo termine

« Solo in casi leggeri: rallentare la » Co-medicazione con
somministrazione immunosuppressive (MTX ecc.)
\ 6 ] \ o
Sospendere I'infusione Somministrazione successivi
* In casi leggeri: 1g Paracetamolo e anti- + In casi leggeri: pre-medicazione (paracetamolo,
istaminico anti-istaminico e cortisone
* In casigravi con anafilassi: + In casi gravi: cambiare biologico oin caso di
Epinefrine/adrenalina IM con anti-istaminico mancanza di alternative: protocollo di
IV e Metilprednisone IV desensibilizzazione Spertini, M et al, Nat. Rev. Rheumatology
2014

10.11.2021 Ospedale regionale di Lugano 23



Immediate HSR

Stop infusion
Physical examination
Vital signs

Anaphylaxis

Yes
Adrenaline 0,01mg/kgim | H1 antihistamine
Corticosteroid
: l

* Oxygen

* Position * Paracetamol (for fever)

* Nebulize beta 2 agonist * Nebulize beta 2 agonist
. . « IV fluids (for bronchospasm)

* Corticosteroid . lukast (for bronc

* Antihistamine * Meperidene (for rigor)

* Aspirin (for flushing)

reazione r————
d'ipersensibilita

After 4-6 weeks >>> Skin tests

VN

Graded challenge

Negative

*Ani 2ng/ml plus 1.2 tir line tryptase level is consi i anaphylasis (63)

Fig. 1. The algorithm for management of hypersensitivity reactions with biologics.

‘)‘E/’

Sekerel, BE et al, Curr. Treat Options
Allergy 2020
10.11.2021 Ospedale regionale di Lugano 24




Biologici in Reumatologia: Sicurezza

’ Rischio di malattia tumorale
‘ Sicurezza durante la Gravidanza

@ Risposta Immunitaria alla vaccinazione

10.11.2021 Ospedale regionale di Lugano



Figure 2. Risk Ratios (RRs) for Cancers

Rischio di malattia tumorale

Decreased Risk : Increased Risk
of Cancerin : of Cancerin
RR Patients With : Patients With
Cancer Type (95% Cl) Psoriasis : Psoriasis
Cancer overall
Psoriasis 1.21(1.11-1.33)
Psoriatic arthritis 1.02 (0.97-1.08) =)
Biologic agent 0.97 (0.85-1.10) E 3
Cancer overall
(excluding keratinocyte cancer)
Psoriasis 1.14 (1.04-1.25) ]
Psoriatic arthritis 1.06 (0.96-1.17) ]
Biologic agent 0.86 (0.75-0.99) = Table 3  Observed number (Obs) of deaths and overall mortality in patients with rheumatoid arthritis with cancer according to bDMARD
I_Wymcancer treatment
N
5 . — n=1678 n=1326
Biologic agent 0.91 (0.64-1.30) -
Malignant melanoma Deaths Person- Adjusted* Deaths  Person-  Adjusted* Further adjustedt
Psoriasis 1.13(0.99-1.29) " Treatment Obs years HR (95%Cl) Obs years HR (95%Cl) HR (95%Cl)
- PSO:“E“( a"""ﬂs 1.20(0.94-1.54) - Non-user of bDMARDs 207 261 1 (Ref) 150 2022 1 (Ref) 1 (Ref)
ymphoma overal
Roria 156 (1.37-1.78) - Ever bDMARDs 135 1225 1.25 (0.9 to 1.57) 110 982 1.35(1.04 to 1.76) 1.23 (0.94 to 1.60)
Psoriatic arthritis 099 (0.70-1.39) it bDMARDs before first cancer 93 72 1,50 (11510 1.97) 75 214 153(113102.09)  1.20(0.88101.63)
Biologic agent 0.68 (0.42-1.09 - bDMARDs after first cancer 42 953 0.92 (0.64 to 1.31) 35 767 1.08 (0.73 t0 1.61) 1.29 (0.86 to 1.94)
Hodgkin lymphoma bDMARDs only after first cancer 23 760 1.01 (0.62 to 1.65) 20 640 1.19 (0.69 to 2.04) 1.36 (0.78 t0 2.39)
Lo, LE20.20220 — bDMARDs both before and after first cancer 19 193 0.85 (0.52 0 1.38) 15 128 09905710173  122(0.70t02.13)
N::::ic;:igskm brnphoma 148 (1.30-1.69) - Type of bDMARD after first cancerf
Breast cancer TNF-I 35 723 0.96 (0.66 to 1.41) 29 568 1.13(0.73 to 1.74) 1.42 (0.91 to 2.20)
Psoriasis 1.07 (0.99-1.15) ] Rituximab 9 235 0.86 (0.43 t0 1.72) 8 205 1.13 (0.54 to 2.40) 1.11 (0.53 to 2.35)
Psoriatic arthritis 173(1.15-2.59) — *Adjusted for age, gender, calendar time, cancer site.
Lung cancer tFurther adjusted for extent of disease.
Psoriasis 1.26(1.13-1.40) = #If a patient s treated with both TNF-1 and rituximab after first cancer, the patient will contribute person-years to both types of bDMARD.
Psoriatic arthritis 0.93(0.71-1.22) o+ bDMARD, biological disease-modifying antitheumatic drug; TNF-, tumour necrosis factor-alpha inhibitor.
Colorectal cancer
Psoriasis 1.16 (0.99-1.35) 2
Psoriatic arthritis 0.88(0.69-1.11) E 3
Colon cancer
Psoriasis 1.20(0.98-1.47) -
Rectal cancer
Psoriasis 1.04(0.88-1.23) -
Bladder cancer
Psoriasis 1.12(1.04-1.19) a
0 4, 25 .
RR (95% C1) Dreer, L. et al, Ann Rheum Dis. 2018

Risk ratios for cancers in patients with psoriasis and psoriatic arthritis, and in
patients with psoriasis treated with biologic agents compared with
conventional therapy.

Vaengebjerg, S et al, JAMA Dermatology
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Rischio di malattia tumorale

Rischio di ricaduta o nuovi tumori

Rischio di tumori sotto terapia

Fic. 2 Relative risk of cancer recurrence between biologic and csDMARDs Table2
Range of Incidence rates of overall malignancy and specific cancers.

Biologics csDMARDs Relative Risk Relative Risk
Study or Subgroup Events P-Y Events p-y Weight M-H, Fixed, 95%CI Years M-H, Fixed, 95%ClI Number of patients (pys of exposure) Range of Incidence rates (per 1000 patient-years)
:»'n‘.iﬂ;s"z;? copmARD 7 25 35 1195 3.1% 0.93[0.42, 2.08] 2010 — Overall malignancy  Solid cancer Hematological cancer ~ NMSC Melanoma
:::s;gngzm Zg 233 fg 1§;g ;gi ?22 {3 ZZ gg:} 221?, — csDMARDs 122,834 (581,118) 8.60—18.68 384-11.75 0.69-11.78 1.71-7.10 0-0.86
Swangfeld 2013 18 367 13 361 33%  136(068.274] 2013 —t— TNFi 166,073 (481,654) 4.46-21.46 1.94-10.19 0.19-10.71 1.04-146  0.19-136
Aaltonen 2015 3 233 1 169 03% 2.18[0.23,20.74] 2015 Rituximab 13,662 (44,576) 8.10-10.74 4.05-9.85 0-1.14 1.59-4.05 0.45-0.60
Silva-Fernandez 2016 53 1591 46 855 14.9%  0.62[0.42,091] 2016 = Tocilizumab >17,506 (>20,622) 7.40-23.18 4.78-10.48 0.54-1.62 0-09 0.54-1.09
Scott 2016 109 1465 335 4631 40.1%  1.03(0.84,1.27] 2016 * Abatacept 9419 (22,424) 7.60-47.58 5.09-9.80 0-2.40 2.26-212 0-1.10
Mamtani 2016 17 764 48 2466 57%  1.14[0.66,1.98] 2017 . Tofacitinib 2221(>4506) 8.92-22.76 11.38 0 1093 NA
Dreyer 2018 21 723 70 2461 7.9%  1.02(0.63, 1.65] 2018 ==
Raaschou 2018 42 2471 155 9394 16.1% 1.03[0.73, 1.44] 2018 = csDMARDs: conventional synthetic disease-modifying antirheumatic drugs; TNFi: tumor necrosis factor inhibitors; NMSC: non-melanoma skin cancer. pys:
Subtotal (95% CI) 8768 23178 100.0%  0.95[0.83, 1.09] L s

patient-years.
Total events 302 736
Heterogeneity: Chi* = 12.05, df = 9 (P = 0.21); I* = 26%
Test for overall effect: Z = 0.72 (P = 0.47)
1.1.2 Rituximab vs csDMARDs
Strangfeld 2013 7 180 13 361 30.0%  1.08[0.44,2.66] 2013 —
Silva-Fernandez 2016 2 8 46 855 27.6%  0.46[0.11,1.86] 2016 [
Dreyer 2018 7 235 70 2461 42.3%  1.05(0.49,2.25] 2018 =
Subtotal (95% CI) 496 3677 100.0%  0.89 [0.52, 1.53] -
Total events 16 129
Heterogeneity: Chi = 1.21, df = 2 (P = 0.55); I = 0%
Test for overall effect: Z = 0.41 (P = 0.68)
0.05 02 1 5 20

TNFi: TNF inhibitor; csDMARDs: conventional synthetic DMARDs.
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Favours [Biologics] Favours [csDMARDSs]
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Xie, W et al, Seminars in Arthritis and

Rheumatism 2020
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Biologici in Reumatologia: Sicurezza

‘ Sicurezza durante la Gravidanza

@ Risposta Immunitaria alla vaccinazione
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Biologici durante la gravidanza e allattamento

Biologici Pre-concezione Gravidanza Allattamento

Inibitore del TNF-alfa
(Certolizumab)

Altri inibitori del TNF-alfa

V 1° @ 2° tri VV
ino a “Solo in caso VV
concezione di urgenza
ino a x VJ
concezione
Belimumab no a x V
concezione

ino a x Y
concezione ACR Guidelines 2021 Arthritis &Rheum

10.11.2021 Ospedale regionale di Lugano 29

Sﬂ

Rituximab

Inibitore IL-1;IL-6; IL-17

S

Abatacept

SS



Biologici in Reumatologia: Sicurezza

@ Risposta immunitaria alla vaccinazione
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Immune Response to Vaccine

Biologicals Influenza Tetanus Hepatitis B

: Good (reduced with
Anti-TNF MTX+ TNFi) Reduced
Anti-IL6 Good Good
Abatacept Reduced Reduced
Rituximab Reduced to blunted Reduced with MTX
Other DMARDs Good .(AZA el Reduced Moderate
negative effect)
Glucocorticosteroides Good Good Moderate

Buehler, S et al. Swiss medical w:ﬁakly

10.11.2021 Ospedale regionale di Lugano 2015



Immune Response to Vaccine

Biologicals

Anti-TNF

Anti-IL6

Abatacept

Rituximab

Other DMARDs

Glucocorticosteroides

10.11.2021

Hepatitis A

Good

Good

Good

Good

Pneumococcus PPV} Pneumococcus PCV

Moderate-Good

Good

Reduced

Reduced

Moderate-Good

Moderate-Good

Ospedale regionale di Lugano

Good

Severely Reduced
Severely Reduced
Reduced

Good

Buehler, S et al. Swiss medical weekly
2015 32



Immune Response to Vaccine

Tetanus/diptheria
Ipertussis/polio

Biologicals Haemophilus

Anti-TNF

Anti-IL6

Abatacept

Rituximab

ovwoneos O Qi
Glucocorticosteroides Good Good

Buehler, S et al. Swiss medical weekly
10.11.2021 Ospedale regionale di Lugano 2015 33



Vaccini con virus attenuate o vivi

Terapia

Prednisone <20mg/die
Sulfasalazine
Hydroxychlorochine

MTX <0.4mg/kg/settimana

AZA <3mg/kg/die

6-Mercaptopurine
<1.5mg/kg/die

MMF, CYC, Leflunomide
Ciclosporina e Tacrolimus

Inibitore TNF-alfa, IL6,
IL12/23; RTX, Abatacept

10.11.2021

X X < 4«

MMF/Febbre Gialla

Terapia

Prednisone<20mg/die
Sulfasalazine
Hydroxychlorochine

MTX <0.4mg/kg/settimana

AZA

6-Mercaptopurine x
MMF, CYC, Leflunomide x
Ciclosporina e Tacrolimus

Inibitore TNF-alfa, IL6, x
IL12/23; RTX, Abatacept

Buehler, S et al. Swiss medical weekly

Ospedale regionale di Lugano 2015 34



Terapia

Prednisone >20mg/die

Vaccinazione
con VIrus Vvivi o

Etanercept

atte n u ati Methotrexate(>20mg/sett)

Leflunomide

Inibitore TNF; IL6; IL
12/23
Abatacept

Rituximab

10.11.2021 Ospedale regionale di Lugano

MMR, HZV, Febbre gialla

1 mese dopo la sospensione

1 mese dopo la sospensione

1-3 mesi dopo la sospensione
Almeno 2 anni dopo la sospensione

3 mesi dopo la sospensione

Almeno 12 mesi dopo la sospensione

Buehler, S. et al Swiss medical weekly
2015
35



Take Home

Message

10.11.2021

» L'immunogenicita dei biologici induce
lo sviluppo di anticorpi contro loro
» provoca la perdita di efficacia del
biologico
« causa eventi avversi

« Non aumento del rischio di sviluppo
di malattia tumorale con le terapie
biologiche

» Uso in gravidanz considerata sicura
per gli inibitori del TNF-alfa

* Vaccinazione importante nella cura
generale dei nostri pazienti sotto le
terapie biologiche

Ospedale regionale di Lugano 36



SAFETY

is as simple as ABC




