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The cancer journey

Better cancer services every step of the way

_PRIMARY CARE

RECOVERY/
SURVIVORSHIP

END-OF-LIFE
CARE




Six areas of cancer care
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Traditional palliative care

Palliative care to
manage symptoms

Life-prolonging or curative treatment R iprove quality
of life

Diagnosis Death

Early palliative care

Life-prolonging or curative treatment

Palliative care to manage symptoms and improve quality of life

Diagnosis Death
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New Drugs
In Cancer
Chemotherapy

Edited by
S.K.Carter Y. Sakurai H.Umezawa



Summary of MOA and site of action of chemotherapeutic agents

6-Mercaptopurine |

Purines and pyrimidines
Inhibit purine ring synthesis %— 2]

Ribonucleotides

=

Inhibit ribonucleotide reductase

6-Thioguanine
Methotrexate
Hydroxyurea I—
Meth ntrexatn

L=

Inhibit dTMP synthesis

5-FIu::-rouraciIJ

Deoxyribonucleotides

Cytarabine f——

Inhibit DNA synthesis

Bleomycin I

Scission of DNA

Doxorubicin

Daunorubicin

Intercalate DNA

Dactinomycin

Alkylating agents

Cross-link DNA

MNitrosoureas
Cisplatin

Inhibit protein synthesis

L-Asparaginase

F'I'DtEIﬂS

Vinca alkaloids Inhibit microtubule function %{
Paclitaxel =

Colchicine Protein

tyrosin kinase inhibitor Block activity r"@




Chemotherapic agents

* Chematherapy from natural * Synthetic drugs

agents * Mecloretamine

* Doxorubicin * Cyclofosfamide

* VVinca alcaloids e Busulfan

* Taxans * Methotrexate

* Camptotheca derived agents e 5 fluorouracil

* Trabectedine * Platinum analogs

e .
Eribuline * Dacarbazine






Growth factors

IL-6 inhibitors:
- tocilizumab
MMP-2 and -9 inhibitors:

= ﬁ—D mannitronic actd

Enhanced efflux of drugs

P-gp inhibitors:

- taxifolin
sitravatinib
cinobufagin
crown ethers

ascorbic acid
TTM

so-PXA

mPEG glycine-quinidine
conjigate

TiO; PEG NPs

Epigenetic alterations

histone deacetylase/kinase inhibitors:
- CUDC-101, CUDC-907

s B

Novel potential
anticancer agents and
their molecular targets

S !

Elevated xenobiotics metabolism

GST inhibitors:
- flavonoids derivatives (phloretin;
phloridzin; baicalein; baicalin)

chalcone derivatives (4-methoxychalcone;
4 4'-diflurochalcone; 2'-hydroxy-4-
methoxychalcone; 4 -hydroxychalcone; 4-
fluorochalcone

/Increased DNA repair capacity

ERCC1-XPF inhibitors:

- E-X PPI?

- E-X AS57

- 13 compound

- B5 compound (analog of FO6)
RPA inhibitors:

- TDRI-551

- SMIMCI13E

- TDRI-551 derivatives

(43,44,45 and 46 compornds)

ATR kinase inhibitors:

- VX-970

- AZD6738
DNA-PKcs inhibitors:

- NU7026

- NU7441

- AZD7648
HR inhibitors :

- BO2 compound
TLS inhibitors:

- JH-RE-0O6

- T2AA

- 4 and 5 compoinds




Plasma concentrations

Therapeutic window

o of e,ffe,c’r Side-effect

- Adverse response

Therapeutic window

--Desired response
Duration of action

Time




The Copernican revolution in Pharmacology




Leading Edge

Hallmarks of Cancer: The Next Generation
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REVIEW

Hallmarks of Cancer: New Dimensions »

Douglas Hanahan IACR Trarcas s w Evvow mrsse IAHLMRY 2022 CANCER DISCOVERY | 31

ABSTRACT The hallmarks of cancer conceptualization is a heuristic tool for distilling the vast

complexity of cancer phenotypes and genotypes into a provisional set of underly-
ing principles. As knowledge of cancer mechanisms has progressed, other facets of the disease have
emerged as potential refinements. Herein, the prospect is raised that phenotypic plasticity and dis-
rupted differentiation is a discrete hallmark capability, and that nonmutational epigenetic reprogram-
ming and polymorphic microbiomes both constitute distinctive enabling characteristics that facilitate
the acquisition of hallmark capabilities. Additionally, senescent cells, of varying origins, may be added
to the roster of functionally important cell types in the tumor microenvironment.

Significance: Cancer is daunting in the breadth and scope of its diversity, spanning genetics, cell and
tissue biology, pathology, and response to therapy. Ever more powerful experimental and computa-
tional tools and technologies are providing an avalanche of “big data” about the myriad manifestations
of the diseases that cancer encompasses. The integrative concept embodied in the hallmarks of cancer
is helping to distill this complexity into an increasingly logical science, and the provisional new dimen-
sions presented in this perspective may add value to that endeavor, to more fully understand mecha-
nisms of cancer development and malignant progression, and apply that knowledge to cancer medicine.

JssuesBlosewnoloes):dy WOl papeoUMog



M‘C Armeriean Asspciaticn From: Hallmarks of Cancer: New Dimensions
far Cancer Resaanth

Cancer Discov. 2022;12(1):31-46. doi:10.1158/2159-8290.CD-21-1059
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CANCER CELLS CHARACTERISTICS

PROLIFERATION

" IMMORTALIZATION
ADHESION

INVASION & MIGRATION " UNCONTROLLED GROWTH
METASTASIS
" DIFFERENT METABOLISM

NEOANGIOGENESIS

APOPTOSIS INHIBITION

HANAHAN & WEINBERG 2000 HANAHAN & WEINBERG 2011
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| Smoothened ERBB family inhibitors IGF1R PDGF-specific Tyrosine kinase | VEGF inhibitors
inhibitor = Gehtinib inhibitor antibody inhibitors * Bevacizumab
| GDC-0449 * Erlotinib IMC-A12 IMC-3G3 * Imatinib | = PTC299
. * Trasturumal ' & Sunitinib B

* Panitumumab

e Drasatinib
= Codiranib
+ Sorafenib

VEGFR2

| PI3K . '_r-smu-
F— inhibitors | |inhibitors
| «1¥240002 | | RO4929007

| = BEZ235

@' @ | « XL765
RAF ¥ | = X147 @
inhibitors S———r]
* PLX4032 —Im S - @
* RAF265 MEK inhibitors —_—
« X1281 .,} » PDO325901 | AKT
* Sarafenib * AZDOGZ44 inhibitors

Temisirolimuis
Everolimus

« MK2206 yﬁyf

| = Perifosine

« H5P90 @h « RDEAI19
mhuhilmu- = X518

| CDK inhibitors

* PDO3 339491 antagonist

I ] iri in=
L Flavopiridol H Nutlin-3 ¥ BCL-2 inhibitors
* BH3 mimetics |
@ — @l’- « ART-T37
T * ABT-263
. . = AT-101
| HDAC inhibitors -
= PXD101
* PCI-247581
» Panohinostat

o Predominantly mutated @ Predominantly deleted andfor underexpressed ‘ Predaminantly amplified and/for overexpressed

Nature Reviews | Cancer

Taylor, BS, Barretina J, Maki RG et al. NRC 2011




Combinatorial
chemistry

Is a new method to reduce time and costs
to produce new drugs

A large number of molecules can be
produced contemporary

It is applied in Human Pharmacology

Biotechnology and Agro industry




=)
@ ¢

n... q..__w..
u..__"."__..

¢




f ‘;:‘“:}“' AUINUL.
/s VETENSKAPS-
%/ AKADEMIEN

pgs 2 NOBELPRISET | KEMI 2022
, THE NOBEL PRIZE IN CHEMISTRY 2022

Photo: Groca Scleace Foundation

Pholo: University of Copenhagen

Photo; Scripps Ressanch

Carolyn R. Bertozzi Morten Meildal K. Barry Sharpless

Stanford University University of Copenhagen Scripps Research
USA Denmark USA

“for utveckling av klickkemi och bioortogonal kemi”

“for the development of click chemistry and bioorthogonal chemistry”

#nobelprize







Silico
Model ing

Imatinib Dasatinib MK-0457/VX-680







Monoclonal antibodies. Trastuzumab
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DM1

Antibody Drugs conjugated ( ADC)

MCC linker__ Trastuzumab
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Approved Antibody Drug Conjugated

ADC Antigen Target Drug Drug Mechanism Indication
Brentuximab vedotin [11] CD30 Auristatin Microtubule disruptor Hodgkin lymphoma
Gemtuzumab ozogamicin [12] CD33 Calicheamicin DNA damage Acute myeloid leukemia
[notuzumab ozogamicin [17] CD22 Calicheamicin DINA damage Acutelé};n}:é:;:?:lastlc
Moxetumomab pasudotox [11] CD22 PE38 Apoptosis induction Hairy cell leukemia
Polatuzumab vedotin [ 15] CD79% Auristatin Microtubule disruptor B-cell lymphoma
Enfortumab vedotin [16] Nectin-4 Auristatin Microtubule disruptor Bladder Cancer
Trastuzumab deruxtecan [4] HEE2 Deruxtecan Tﬂpt.:us?n'lmrase : HER2 positive breast cancer
inhibitor

Trastuzumab emtansine [}] HER2 Maytansine Microtubule disruptor ~ HER2 positive breast cancer
Sacituzumab govitecan [17] Trop-2 SN38 Topoisomerase inhibitor  Triple-negative breast cancer



IMMUNOTHERAPY




PD-L1 binds to PD-1 and inhibits
T cell killing of tumor cell

Tumeor cell

Blocking PD-L1 or PD-1 allows
T cell killing of tumor cell

Tumor cell
death




Table 1. Immune Checkpoint-Blocking Antibodies Approved by the Food
and Drug Administration.®

Drug
Ipilimumab

MNivolumab

Pembrolizumab

Atezolizumab

Avelumab

Durvalumab

Target
CTLA-4
PD-1

PD-1

PD-L1

PD-L1
PD-L1

Indication

Melanoma

Melanoma, non-small-cell lung cancer,
renal-cell carcinoma, hepatocellular
carcinoma, classic Hodgkin's lymphe-
ma, squamous-cell carcinoma of the
head and neck, urothelial carcinoma,
colorectal cancer with high micro-
satellite instability or mismatch-repair
deficiency

Melanoma, non—small-cell lung cancer,
classic Hodgkin's lymphoma, squa-
mous-cell carcinoma of the head and
neck, urothelial carcinoma, gastric
cancer, solid tumors with high micro-
satellite instability or mismatch-repair
deficiency

Mon-small-cell lung cancer, urothelial
carcinoma

Merkel-cell carcinoma, urothelial carcinoma

Urothelial carcinoma

* CTLA-4 denotes cytotoxic T-lymphocyte antigen 4, PD-1 programmed cell
death 1, and PD-L1 programmed cell death ligand 1.







Terapia genica CAR-T
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THE 5 MAJOR KINDS OF CANCER IMMUNOTHERAPY

MNew treatments become available all the time so this may not be a complete list. This list does not include
clinical trials, These are the immunotherapies that are available as of November 2020. For the

latest informalion go o CancerSupportCommunity.org and search lor your lumor type 1o find aul if new
immunctierapy drugs have been approved.

CANCER IMMUNOTHERAPY DESCRIPTION

INHIBITORS

CELL THERAPY

CYTOKINES

TREATMENT
VACCINES

ONCOLYTIC VIRUS
THERAPY

eells 1o become a cancer Ireatiment

drug

Boaats the badv's inmunne svstem

generally

Teaches the bodys unomne c2lls o
find cancer cells

GIVEN BY APPROVED TO TREAT

7

nl'

v

w

Melancin, Hodgkin lymphasis, Merkel cell
and entaneows squamenss cell earcinoms, lead
mdnn:lqnmmﬁ:mpm Breast cancer,
and lng, ealorecal, kiduey, bladdes, cervical,
mﬂl.hmt,nﬂdm:hmu
well as any non-blood cancers that test posi-
tive: for the biomarkers MSI-high /dMMR

CAR T therapy ﬁ:ﬂnﬂumumdl-mphmm

Adbrnnced melanomas sl k'-illr:r CROCEES

Prostate cancer
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Medical Radiation
Oncologist Oncologist
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Surgeon Clinical, biological and Radiologist
o imaging data O
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1. Obtain 2. Order J. Begin 4. Draft
Consent Testing Analysis Report

e

. Medical & Treatment _ 21k Ran
| Histories
/ﬁ VMTB Knowledgebase
Multi-Omic 5. Invite
Molecular Profiles : Experts
B. Deliver
Report Final Report
Ranked Therapy Options
Personalized Recommendations Medical Review Panel (MRP)
Standard Off Label Clinical /. Rank 6. Discuss
Therapies Drugs Trials Therapies Findings
Pubmed
hansion Real-World Evidence
Qutcomes

Improve Future Recommendations



The future In cancer research




New perspectives in cancer researches

Microenvironment

Immunology

Interfering on biological pathways

Gene therapy

Liquid biopsy to monitor cancer in every moment
Big Data

Artificial intelligence

Cancer prevention

Social changes
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n | | | 1 | 1 1 | | |
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M = 65 years
< b5 years

Cancer as Chronic
Disease

No. of Cases

Fig 1. Estimated number of persons with history of cancer from 1971 to 2008,
by age group, projected through the year 2030. Data adapted.’



Persone in Italia Forme per cui il tasso di sopravvivenza

che vivono avendo avuto dopo 5 anni @ maggiore
una diagnosi di tumore » Testicoli
- L7
2 250 000 » Tiroide
i ; o 90%

e e »Prostata

e m—

» SEno
. 85%%
1300000 » Melanoma e
sono i cosiddetti lungo-sopravviventi _—
(cioe hanno avuto la diagnosi almeno 5 anni prima) = Hﬂm di Hodgin 83%
Di questi » Vescica
. L 789
» Utero
. 76%
femmine » Wﬂ;ﬁﬂnim
maschi 0/
0 / 60 /ﬂ » Rene
49% L 68%
» Cervice uterina
68%

Fonte: Rapporto 2011 Alrtum, La sopravvivenza del pazient] oncologhcl in Italia CORRIERE DELLA SERA



SPECIAL ARTICLE

Managing cancer patients during the COVID-19 pandemic: an ESMMO
multidisciplinary expert consensus

G. Curigliannl‘. 5. Banerjeez. A Cen.rantesj'q. n. C. Garas._'-'.inﬂb. P. Garridn'&'. M. Girard'*'ﬁ. J. Haanen”. K. Jnrdanm.

Family caregivers (FCGs) play a vital role in the direct care and support of patients
with cancer. The importance of FCGs is significantly increasing given the shift to
outpatient and home-based care, the increasing age of the population, the
increase of median survival of the patients and social and economical changes.

COVID 19 Pandemics has increased the hardship.



kil caroer?

What il wour L G i= :':I
Imine sysermn . = F I N A N c I-A L
eoukd b tavisht I '

TOXICITY

‘What ix Finamgial Toxicidy in Canger 7
Koy mnmre ol i RS ins g o
- L =T,

TRIPGE
CAMNCER




	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Six areas of cancer care
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	The Copernican revolution in Pharmacology
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Combinatorial chemistry
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28
	Silico Modeling
	Diapositiva 30
	Diapositiva 31
	Antibody Drugs conjugated ( ADC)
	Approved Antibody Drug Conjugated
	Diapositiva 34
	Diapositiva 35
	Diapositiva 36
	Diapositiva 37
	Diapositiva 38
	Diapositiva 39
	Diapositiva 40
	Diapositiva 41
	Diapositiva 42
	The future in cancer research
	New perspectives in cancer researches
	Diapositiva 45
	Diapositiva 46
	Diapositiva 47
	Diapositiva 48

