2 7 novembre Roma

| vantaggi nell’'inibizione della tirosin-chinasi splenica
(SYK) nella gestione clinica del paziente con ITP

Coordinatore: A. Lucchesi
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IMMUNE DYSREGULATION

The sickening consequences of too much SYK
signaling

Immune responses require a delicate balance: a weak response can cause immunodeficiency, whereas an excessive
response can lead to hyperinflammatory disease and hematological malignancy. Because spleen tyrosine kinase ~  “%¢
has roles in multiple signaling pathways, its gain-of-function alterations in humans cause hypogammaglobulinemia

as well as autoinflammation and predisposition to B cell lymphoma.

Receptor-associated
transmembrane adaptors
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DAMPs, PAMPs
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vk as a master regulator of NETosiIs

Markovtsov VV et al. Blood 2022; 140 (Supplement 1): 8323—-8324

R406 selectively blocks SYK mediated signaling

hlgG aggregates Anti-lgh LPS
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Target Assay description IC50, uM
SYK SYK biochemical ADP-Glo kinase assay 0.027
|IRAK1/4 IRAE4 biochemical ADP-Glo kinase assay 0.825
VK HI._ITIEI'l lgG a,ggtgi_rtﬁ-mdmed ILG 0.059
secretion by human primary macrophages
YK Human IgG ageregates-induced TNFa 0.181
secretion by human primary macrophages
SYE Anti-lgM induced pERK FACS in Ramos cells 0.169
Anti-lgM induced CD69 surface expression 0.079
=K FACS in human PEMCs
Anti-IgM stimulated primary B cell 0.79
=K proliferation by Cell Titer-Glo 2 2
PKCh PMA induced pERK FACS in Ramos cells Inactive
LPS induced IL23-pl19 secretion by IFNy .
IRAKL/4 primed THP1 cells (ELISA) Inactive
IRAKL/4 LPS induced IL23-p19 secretion by human
dendritic cells [ELISA) 83
Viability, Denatured lgG stimulated macrophages Inact
nonspecific viability by Cell Titer-Glo 2
Proliferation, A549 proliferation, Cell Titer-Glo 8.8
nonspecific
Viability, Viability of LPS stimulated, IFNy primed : )
nonspecific THP1 cells [ Cell Trer-Glo 2) e
Viability, Viability of LPS stimulated dendritic cells { Inacti
nonspecific Cell Titer-Glo 2)

NETosis induced by immune
complexes (hlgG aggregates)

Syk inhibition blocked Fc or B cell receptor mediated cytokine relaase but had no effect on IRAK1/4-
depandent LPS-inducad cytokine secration or cell proliferation at concentrations far exceading

those fully blocking NETosis.

R406 potently inhibiad NETs production by healkhy human neutrophils in response o presumably
SYK-independent stimuli such as PMA, hydrogen peroxide and monosodium urate (MSLU) crystals
treatment.

R406 and other Syk inhibitors blocked LPS-meadiated TLR4-depandant IRAK1/4 kinase mediated
METs releass.

R406 potently inhibied Fc recepior mediated immune complex induced dependent NETosis.

Contrary to Syk inhibitors, naither JAK inhibiior nor dexamethasone had significant effect on NETa
rebaase under the same assay conditions.

ECs,

R406 blocks SYK-mediated .
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Long-term analysis (5 years) - Thromboembolic events

SYK inhibition with fostamatinib may decrease the risk of thromboembolic
events (TEE) Iin ITP patients

GPVI/FCVR CLECZ

bbv‘

* |n an acute stroke model, SYK inhibition/depletion protected mice from
aortic thrombosis and diminished brain infarction size without

Increasing hemorrhage risk
P LYN
1 _ “z@

* SYKis required for GPVI and CLEC-2 receptor signaling in mouse and Fronamatinib%
human platelets. Both receptors are involved in platelet activation and .'
TEESs but are nonessential for normal hemostasis in mice ' I '

* R406 (active metabolite of fostamatinib) inhibits GPVI and CLEC-2

S|gnal|ng in human platelets in Vitro Figure from: Abstract PB1356. ISTH Congress 2020. July 12-14
HhE
Cooper et al Ther Adv Hematol. 2021 Apr 30;12:20406207211010875. doi: 10.1177/20406207211010875. E E



Spunti di discussione

Paziente ad elevato rischio trombotico

Paziente con autoimmunita sistemica («overlap»)
Immunosoppressione vs Immunoregolazione
Trombofilia vs cardiopatia

Stablilita conta piastrinica e profilassi




Elevato rischio trombotico

* Trombofilie e storia di trombosi
* Evidenza di eventl trombotici In corso di TPO-RA

* Rischio cardiovascolare globale




Baseline characteristics

All patients

N=146

Patients with =1 risk factor for TEE, n (%] 127 (87)
Patients with multiple risk factors for TEE, n (%] 85 (58]
Number of TEE risk factors, median (range] 2 (0-7]
Age =65years, n (%]? 37 (25]
Body mass index =30 (%] 43 (29
Medical history

Diabetes (%] 15 (10]

Cancer® (%)] 7 (5]

Cardiovascular disease, excluding hypertension (%] 37 (25]

Hypertension (%] 51 (35]
Prior ITP treatments

Splenectomy (%] 51 (35]

aFifteen [10%) males were over age 65years.

bBreast cancer in three, endometrial cancer in two, colorectal cancer, non-

melanoma skin cancer in five.
ITP, immune thrombocytopenia.

Thrombosis: safety of
Syk Inhibition

* Despite the risk factors for
thromboembolism in 87% of the
146 patients treated with
fostamatinib for up to 5 years - a
total of 229 patient-years - only one
minor ischaemic event (0.4 per 100
patient-years)

Cooper N et al, Ther Adv Hematol 2021




Thrombosis according to ITP net

A Question 15: Are TPO-RA associated with a higher risk of thrombotic complications?
(multiple answers allowed)

100 -
75 636 %
(n=56)
I T
& 30 35.2 %
(n=31) :
25 1
9.1% 3.0 % 8.0 %
(n=8) (n=7) (n=7)

) E=T =
Yes, but only in Yes, compared No Yes, but only in Yes, in women under
the presence of to patients not elderiy patients, hormonal treatment

other concomitant receiving TPO-RA compared to the
risk factors for younger ones

thrombosis

Napolitano M et al, Mediterr J Hematol Infect Dis
2023




Fostamatinib n
seconda linea

Dati derivati dagli studi di
fase 3

L'uso in seconda linea e
assoclato a maggiore
probabilita di risposta

Meno frequenti anche gl
eventi emorragici (28% vs
45% dalla terza linea)

(A)
100

90
80
70
60
50

40

Percent of Patients

30

20

10

Response of: 250,000/ulll =30,000/ul

94
86
78
59
50
36

Second Line Third Line Fourth Line Fifth Line
n=32 n=42 n=27 n=14

Line of Therapy in Which Fostamatinib Was Given

(B)

100

g 8

30

Median Percent of Treatment Days

20

10

Durability of Response of: 250,000/l Il =30,000/ul

95
92
89 - 89
86
33 | El

Second Line Third Line Fourth Line Fifth Line
n=32 n=42 n=27 n=14

Line of Therapy in Which Fostamatinib Was Given

Boccia R et al, Br J Hematol 2020



«Qverlap»

* Condizioni di piastrinopenia associata autoimmunita sistemica con
potenzialita protrombotiche

* LES

* APS

* Evans




Antiphospolipid syndrome and ITP
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Antiphospholipid antibodies (APA) represent the strongest acquired risk factors for arterial and venous thrombosis

When APA are detected in an ITP patient without a history of thrombosis or obstetric complications, this finding will not change the
diagnosis nor the treatment (with an important caveat on TPO-RA)

ASH “ITP Practice and Guideline Panel” stated that evaluating ITP patients for APA is unnecessary due to the lack of good
evidence of clinical association

Several studies, on the other hand, go in a different direction (late development of the syndrome, thrombosis rate doubled in 10
years)

Tomasello R et al, Biomedicines 2021 nﬁ
LialB



Rituximab vs fostamatinib

* Immunosoppressione vs Immunoregolazione
* Approccio personalizzato
* Eta e rilevanza della condizione associata

* Obiettivo primario: profilassi, rischio trombotico, eradicazione




Rischio trombotico vs cardiopatia

* Cardiopatia e rischio trombotico non sempre coincidono

* | casl di Ipertensione associati a fostamatinib possono costituire un limite?

* |Incidenza
* Severita

* Complicanze associlate




Eventl avversl

| piu frequenti e limitant
sono diarrea (31% any Meno frequenti:
Generalmente sicuro grade, 1% severe) ed neutropenia,
Ipertensione (28% any Ipertransaminasemia
grade, 2% severe)

Gli eventi hanno portato
a Interruzione
temporanea del farmaco

SAE piu frequenti nel

il 18% dei pazienti (9% gruppo placebo
riduzione di dose)

NO trombosi

Bussel et al, AJH 2018




ros and cons according to ITP net

A Questions 3-4: Which characteristics/factors may favour/disadvantage the administration of TPO-RA?
(multiple answers allowed)

Characteristics/factors which may favour the administration of TPO-HA
. Characteristics/factors which may disadvantage the administration of TPO-RA

100 -
76.1 %
69.3 % iy
(n= 67 )
97 (n=61) 63.6 %
C4 5o (n= 56
5 % ) &1 1 9%
(n= 48 )
(n=33) (n=31) 28.4 %
n=25
) — ( ! 15.9 % 18.2 %
0.0 % 3.4 % 3.4 % (n=9) (n=11) (n=9) 73 9 3.4 % 2 3 9
0- )
L 0sis Home Age Meed of frequent Time needed to Easy dose intolerance Platelet count Comorbiditiess Uther
administration/ contacts with the reach a safe defintion fluctuations concomitant
delrvery, drug patient platelet count medications/patent
availability compliance

Napolitano M et al, Mediterr J Hematol Infect Dis 2023




Stabilita conta piastrinica
fostamatinib

«Comfortable range» 50-150.000 plt nel responders
Possiblilita di evitare oscillazioni della conta piastrinica
Possibilita di evitare «stop and go» della profilassi antitrombotica

Centralita della profilassi nel paziente ad alto rischio




= 102 48
: : Received Fostamatinib Received Placebo
I
w0
= 23 Discontinued 4 Discontinued
TE N — in <6 Months* in <6 Months™*
(B) ,
130,000 - ;
Overall Responders : 79 14
E Continued on Converted to ————
110,000 A o Fostamatinib Fostematinib !
TRl | | :
; 123 i
Median 90,000 i Fostamatinib Patients in FIT3 E
Platelet : :
Count 70,000 ~ 146
( / L) Received Fostamatinib in FIT1, FIT2, and FIT3
M | |
90,000 64 82
Fostamatinib Fostamatinib
Overall Responders Non-responders

30,000 -

48 Discontinued

17 Discontinued

10.000 in < 6 Months: 5 Monite:
’ i t
¢ LaxorEMmeasy 12 Loz;?:;frof Efficacy
0 | | | | | | | | | | | | | | | | ; Acerse Event 13 Adverse Event

0 8 16 24 32 40 48 86 64 72 80 88 96 104 112 120 128
Study Visit (Weeks)

2 Stopped atter FIT1/2*

1
1 Stopped after FIT1/2 1 FIT3 Screen Failure

Fostamatinib Exposure Population
(FIT1, FIT2, and FIT3)

13 Discontinued 19 Discontinued
Overall Responder 53 63 62 56 53 47 46 47 40 37 40 34 34 36 28 30 29 26 22 21 18 20 14 11 11 8 4 4 4 4 3 2 1 in 2 6 Months: in 2 6 Months:
7 Lack of Efficacy 14 Lack of Efficacy
4 Adverse Event 3 Othert
2 Othert 2 Adverse Event
49
BUSSGI et al, AJH 201 9 Ongoing Fostamatinib Treatment
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Fostamatinib: Italian expert opinion

W O s it

THERAFEUTIC AINANCES in

Hematology

Use and positioning of fostamatinib in the
management of primary chronic immune
thrombocytopenia: an Italian expert opinion

Alessandro Lucchesi™', Bruno Fattizzo' ", Valerio De Stefano, Marco Ruggeri,
Sergio Siragusa, Micola Vianelli, Francesco Zaja” and Francesco Rodeghiera®

Abstract: Fostamatinib, a spleen tyrosine Kinase |Syk| inhibitor, represents a new therapeutic
opportunity for patients with immune thromboorbopenia [ITF] in Evrope and ltaly. Howerer,
the positioning of this drug in patient’s therapetic sequence is undefined within the most
recent international guidelines. The conclusions from a consensus me=ting betwe=n [talian
experts, whose tack was to outline the prafile of the ideal candidate to receive fostamatinib,
are reported here. & modified Delphi methodology was voad to achiewe chared statements,

w hich were reported in a narrative form. In particular, the panelists sxamined the strengths
and weakneszes of the registration studies in terms of clinical cutcomes, the cafety profile

of fostamatinib, the drug’s impact on the quality of life of patients with chronic ITF, and the
patential benefits of its use in the pandemic era. Although the experi=nce with thrombopoistin
receptor agonists [TPO-RAs] and the amount of data from real-werld studies suggest the
preferential use of these drugs as a second-Line treatment in maost patients, the absence of an
imcreased thrombetic risk in the dlinical trisls could make fostamatinib a reasonable choice
in patients with an increased risk of wascular events. &nunstable platelet count during TPO-
Réz might also justify a switch to the Syk inhibitor, which is more likely to stabilize the platel=t
count in responders. Fostamatinih may be preferred to immunosuppressors during the SARS-
CcW-Z pandemic, in patients at infectious rizk, or in case of contraindication to splenectomy.
Finally, the nowel mechanism of action makes it an sttractiee drug in multi-refractary patient.

Keywords: Fostamatinib, immune thrombecytopenia, thrombopeietin receptor agonists
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The most recent goidelines on the trestment of
immme thrombocytopenia (TTF, in particalsr
with respsct to the management of thempy
beyond 12 manths [chrmoic ITF scoonding to the
Intermatinoal Waorking Group (TWE) criteria],!
inchade fostamstindh among  the avedable
options,>? but its plece in the decsiomal chart has
nat yei been well defined . Fostamatingh is appro-
printely included in the list of drugs with robost
clinical evidence scoording to the intemstinoal
consensi= repart.” However, the limited post-
murketing experience st mn intematonsl level
(especially in those couniries thet have loog
waited for the commercialiation end finalition

of reimbursemant policies) mnd the current limi-
tation of prescription, which prevents is use in
the persistence phese of the disease (3-12 months)
require sd hoc coesiderations to establish which
patients cen benefit most from this mew themmpen-
tic possibility. It is slso essential bo specalite oo
the comredt Gming of fostmmatinib wse within the
patient-therapewtic strategy. On the contrary, the
old-fashioned  ‘one-dneg-Gis-all” simategy is po
longer socepishle for TP, and we mther omust
onomider the biologiol heterogensity of the dis-
ense, the patient™s comorbidities, the dimicl sk,
the different daily babits, and the maintenmnce of
a mstainable quality of life as an integml part of &
persomalzed approach strategy. % As a matter of
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Use and positioning of fostamatinib in the
management of primary chronic immune
thrombocytopenia: an Italian expert opinion
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Use of Fostamatinib in Chronic ITP:
Advantages and Doubts

Favourable aspects Potential difficulties

Efficacy in multi-refractory patients. Available only for the chronic phase.

Significant increase in response when employed in the second line.

Safe platelet counts maintained in responsive patients on most weekly controls. = Possible impact of toxicity on QoL (eg

diarrhea).

Absence of thrombotic risk; consequent possible electivity of use with respect to Risk of neutropenia / infection / arterial

TPO-RA, in patients with thrombotic risk factors. nypertension.

Innovative mechanism of action. “Stable” response rates quite low when

administered from the third line onwards.

Likely to be used in combination with other therapeutic agents, with different "Real life" studies are lacking.

mechanisms of action

1T
Lucchesi A et al, Ther Adv Hematol 2023 -. E
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