





THE MAGIC BULLET

THERE IS NEW AMMUNITION
IN THE WAR AGAINST

CANGER.

THESE ARE THE BULLETS.

Revolutionary new pills like GLEEVEC

combat cancer by targeting only the

diseased cells. Is this the breakthrough o
we've been waiting for?

28, may 2001



Cancer Patients Information
* Medical history
* Tumor tissue, blood, and/or urine

Exposomic

. L]

Ge nrefitike Genome Transcriptome Proteome
* Transcri p’romlc * SNP * Gene expression * Protein expression
e Epi 5 * CNV » Alternative splicing * Post-translational

pigenomic * LOH * Long non-coding modification
* Proteomic * Genomic RNA * Protein network
. rearrangement * Small RNA
* Metabolomic + Rarevariant
* Microbiomic * DNA array » mRNA Microarray * Mass Spectrometry
e Radiomic * Digital PCR * RNA Sequencing * ProteinArray
. . * Next Generation

* «Psycho-socialomic... Yoo 2017 sequencing

Protein

Bioinformatics
Software and algorithm development
Data processing
Database management system

Complexity

Biomarker Discovery ofor Cancer Patients

Cancer Prognostic Ty
Prediction & Cancer Prevention Cancer Therapy g
. Response
Diagnostics

SNP, Single nucleotide polymorphism; CNV, Copy number variation; LOH, Loss of heterozygosityIPPPM, Predictive, preventive, and personalized medicinel

Multi-omi ateoiec for cancer PPPM _Multidiscinlinary _agmi ateoieg for PPPM wac i atod



BIOLOGICAL

TREATMENT OF CANCER

Adoptive cell transfer
Angiogenesis inhibitors

Bacillus Calmette-Guerin therapy
Biochemotherapy

Cancer vaccines

Chimeric antigen receptor (CAR) T-cell therapy
Cytokine therapy

Gene therapy

Immune checkpoint modulators
Immunoconjugates

Monoclonal antibodies

Oncolytic virus therapy

Targeted drug therapy
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Major Drug
development

:t;g.: High dose 1999: 2005: 2013-2015:

i i i Daratumumab
Melphalan r ;:,'{’2 glé‘g Thalidomide Lenalidomide Elofizisat

2002: 2012: 2013:
Bortezomib Carfilzomib = Pomalidomide




EXPANDING TREATMENT OPTIONS FOR

MULTIPLE MYELOMA: MIBS, MIDS AND MABS




1§ NEW DRUGS FOR MYELOMA: CLASSIFICATION

Immune-enhancing Boosting immune- Activating tumor
therapies effectors specific immunity

\\ Vaccines

Direct target of

surface tumor
Proteasome

~ | antigens
Inhibitors e
* Monoclonal Antibodies

Overcoming
inhibitory immune
~ suppression

*IMIDs

Deacetylase
Inhibitors

Conjugate MABS

* Checkpoint inhibitors
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MABS, MIBS,
NIBS, MIDS

MABS (Monoclonal Antibodies):

MIBS (single small molecules): suffix
(tzomib) is the designation for
protease or proteasome inhibitors

NIBS: suffix «nib» indicates a small-
molecule inhibitor

iMIDS: Immunomodulatory Drugs

First segment: decision of the drug
developer

Second segment: Target or Disease Class
Third segment: Source
Fourth segment: -MAB

Bortezomib, Carfilzomib, Ixazomib

«tinib» Tyrosin-kinase Inhibitor

(tanib)» Angiogenesis inhibitor

ThalidoMIDe
LenalidoMIDe

https: / /www.medscape.com /viewarticle /867446



https://www.medscape.com/viewarticle/867446_1

MABS
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MONOCLONAL
1 ANTIBODIES

Anti CD38

* Daratumumab
* |satuximab

Anti SLAM7

Figure. Current and Investigational Targets of mAb Therapies in MIM
ravtansine
I
x_ \ (Sygg;c?asn-ﬂ -
NK cell /

Daratumumab

p SLAMF7 activation
Isatuximab (CS1) BCMA Tabalumab
MOR202 ‘

)

Ca?* mobilization
Protein tyrosine
phosphorylation

MM cell

Abbreviations: BiTEs, bi-specific T-cell engagers; CAR-T, chimeric antigen receptor T cells; mAb,
monoclonal antibody; MM, multiple myeloma; NK, natural killer.

https: //dailynews.ascopubs.org/do/10.1200/ADN.19.190275 /full/



https://dailynews.ascopubs.org/do/10.1200/ADN.19.190275/full/
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1\\5 DARATUMUMAB

Combined action

* Immune mediated

* Direct on-tumor

* Immunomodulatory
* Myeloma Cell Death

IV route

In combination or alone

Adverse events

* |nfusional reactions

* Coombs Test alterations

Immune-mediated actions Immunomodulatory actions

Complement-dependent

cytotoxicity b Depletion of CD38+ immunosuppressive cells
- Regulatory T cells (Tregs)
- Regulatory B cells (Bregs)

Antibiody-dependent call- - Myeloid-derived suppressor cells

mediated cytotoxicity
Q

Myeloma Cell

Antibody-dependent
cellular phagocytosis

o
Direct on-tumour actions OTcells %‘ -

Apoptosis via Fc crosslinking — \
@

Increase in CD8* granzyme B* cytotoxic T cells

' ‘ and CD4* helper T cells
Daratumumab &

. Myeloma cell death

CD38

McKeage 2016




Ubiquitin
proteasome
receptor
Deubiquitylating

enzymes (DUBS) @
= ,g@

ATP —» ADP

Immunoproteasome

Target Rpn 13

PROTEASOME highly active in MM P5091 target USP7 > &\ )
Cells Al ) Six protease

b-AP15 target USP14/UCHL5 y activities

Blocking proteasome —> ER stress : ;
apoptosis BS, BSI

-

B, Bl () Bortezomib
NFkB inhibitors B2, Pai y ) Carfilzomib B5
3 () Opromazib
() Ixazomib
) Marizomib: B5, B1, B2

* Plasma cells apoptosis
* Osteoclasts inhibition

* Angiogenesis inhibition Degraded protein

26s proteasome

* Neuropathy (Bortezomib, Ixazomib) - . e
! © 2016 American Association for Cancer Research
* Cardiovascular, Pulmonary HT (Carfilzomib)

* Hematological toxicity CCR Focus AACR

* Gastrointestinal toxicity
Anderson 2016




Proteasome Inhibitors

* Bortezomib
e Carfilzomib
* [ xazomib




Overcoming inhibitory
immune suppression

IMIDs
Checkpoint inhibitors
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IMIDS Mechanism of action C

CRLAS complex ‘
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E MSC

o WICAM-1 | ICANM-1 \l’ Osteoclast \L’
formulation, activation

<— L VEGE, 1.6 +— |MiDs —» co g | Active in combination or

lh alone in maintainance
J Angiogenesis / l
G1 G2

\J.! THF-alfa, IL-1, IL-&, IL-12
Pro inflammatory cytokines

= Oral route

TT—{:EII co-stimulation T

l

s - Th1-cytokines -
i /]\ [IFN-y, IL-2)

* Fatigue, Neuropathy
* Hematologic toxicity
* Thrombosis

T-cell clenal
profiferation

Augments MK cells
function /mumber

Cytotoxicity against tumor cells

Neri 2016
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There is a 26% reduction in risk of death, representing an estimated 2.5-year
increase in median survival*

10

LENALIDOMIDE

Median OS NE
(95% CI), mos (NE-NE)

HR (95% CI) 0.74 (0.62-0.89)
P value .001
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10 20 30 40 50 60 70 80 80

Overall survival, mos
Patientsat 605 578 509 474 431 385 282 200 95 20 Attal 201 6
sk 504 569 542 505 458 425 350 271 174 T4 10

LENALIDOMIDE MAINTENANCE




Overcoming inhibitory
immune suppression

IMIDs
Checkpoint inhibitors



STOP inhibition of T cell
proliferation

STOP inhibition of
T cell polarization

TCR

/,
PD1/2L expressed on APC and

tumor cells = PD1/2 inhibition of _KK Nivelumab \<

T cell activation (immune escape) Pembrolizumab

I?rop inhibition of T cell
activation

Durvalumab @
Atezolizumab
Durvalumab
Atezolizumab / / STOP stromal cells-mediated
STOP inhibition of MM cell growth

Unsatisfactory results alone NK function

Durvalumab

|
\/ -KK Atezolizumab
&7

Nivolumab
Pembrolizumab

Toxicity with IMIDS MDSC

Oliva 2018




Panobinostat + Bortezomib
Dual Inhibition of Protein Degradation Pathways

Unfolded/misfolded
proteins

* Gastrointestinal /pulmonary hemorrage
* Hepatotoxicity

* Gastrointestinal

* Hypophosphatemia

* Nephrotoxicity

%

Protein
degradation

Hideshima T, et al. Mo/ Cancer Ther. 2011;10:2034-2042




Vaccines




ANTIBODY
DRUG
CONJUGATE
(ADC)

Benefits

Risk

- Targeted release of
chemotherapy/
immunotoxin/
immunotherapy

* Attracts immune cells
that clear cancer even
if the treatment does not

+ Dead cancer cells attract
even more immune
effector cells enhancing
its potential response

« Still not 100% specific
for myeloma cells and
can cause tissue

specific toxicity

BELANTAMAB

*BCMAADC
* Humanized IgG1 anti-BCMA
monoclonal antibody
& monomyethyl auristatin
F (toxin)
+ 1V infusion over 3 minutes
every 3 weeks

+ Progression free survival
2.8 months

« Continued response can be seen
in patients with ADC on hold

Time to Best Response

+2.5 mg/kg dose cohort —
dose
+ORR 32% (31/57)

+>=VGPR 19% (18/97)

MABS-CONJUGATE

CAVE: ocular toxicity

Menoclonal
linker \ antibody

ANTIBODY DRUG
CONJUGATE

Cancer cell




CAR T-CELL
THERAPY

Benefits

+ High response rates
(~ 75% of patients)

+ No maintenance

+ No steroids

« Effective even in
heavily pretreated or
previously refractory
patients

WHY DOES CAR T NOT ALWAYS WORK ?
MM is too aggressive (progresses before infusion)
Patient T cells are less effective

Do not persist long enough

Loss of target by MM cell




OVERVIEW OF BISPECIFIC ANTIBODIES BISPECIFIC ANTIBODIES

Several targeting BCMA in clinical trials «+ Novel immune therapy approach designed to bind antigens on MM cells
and cytotoxic T cells

o + Early phase clinical trials targeting BCMA, GPRC5D, and FcRH5 have
*CRS and neurotoxicity less grade 3, than CAR T cells shown favorable safety profiles

*Non-BCMA directed antibodies are encouraging

Bispecific

«Maximum response and duration of response yet to be +Most are IV or subcutaneous injections weekly or every other week BlSPEClFlC 4 antibody

determined « Therapy is ongoing until progression ANTIBODY
*More likely to be an option to combine with other agents + Unknown sequence of therapy if benefit after CAR T

NOELVALLDV TTdD &L -
ASVAAAM ANEMOLAD -

SIWAZNVID NINOIWAA -




Proc. Nat. Acad. Sei. USA
Vol. 68, No. 9, pp. 2078-2082, Septemb§

Preparation of a “Chemical Vaccine” Against Tumor Progression

O

s Monocytes

Isolation .-

VACCINES ¢

Immature DCs

. # 2 7 -

Tume > a®e
El N\ :
&0

Vaccination

\ Dose
*%a\“ Route of administration
ﬁ’ Frequency

DC maturation
Cytokines
CD40oL
Survival factors

TLR agonists etc.

yd
A

Combined with agents that target
tumor microenvironment
Adjuvants
Immunomodulatory drugs
Checkponint blockades
Therapeutic agents etc.

Preparation of tumor antigens

Peptides and proteins administered with immune adjuvants
Tumor cell lysates

Fusien proteins

Tumor cells manipulated to express cytokines

Tumor cell apoptotic bodies

DNA and RNA encoding an antigen

Viral-based vectors that express antigen in the context of

co-stimulatory molecules etc.

Potent activated DCs
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| COSTS OF NEW DRUGS VRd $294,000

KRd (27 mg/m2 dose of K) $397,000
KRd (56 mg/m2 dose of K) $573,000
DRd** $400,000
Dara-VRd** $486,000
Dara-KRd**(27 mg/m2 dose of K) $589,000
Dara-KRd**(56 mg/m2 dose of K) $765,000
CAR-T $230,000 to $465,000*

*Depends on whether estimated PFS is one year vs 2 years
** SQ Dara

Rajkumar SV. 2022

Costo di un trapianto autologo: $ 10000
Rimborso regionale Euro 30000

Doctors have no interest in health. Disease is their passion. No disease, no doctors. Billions saved.

Richard Smith, @Richard56 14.07.2015
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https://www.brainyquote.com/authors/atul-gawande-quotes
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