De la quimioterapia al tratamiento
target: la personalizacion del
tratamiento en oncologia
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Que intento lograr en los pacientes
con cancer

Una relacion humana significativa.

Tratar los sintomas.

Curar.

Calidad y cantidad de vida.
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Antimetabolitos
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1949

Mostazas nitrogenadas

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/nitrogen-mustard



inhibition of
DNA synthesis

https://www.researchgate.net/publication/332408216_Interaction_of tumor-associated_macrophages_an O' \“"
d_cancer_chemotherapy o



11 %

de las muertes

por t. sélidos en
hombres

entre 25 a 34 a.
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hombres

entre 25 a 34 a.
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Trastuzuma
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https://www.cancer.gov/research/progress/250-years-milestones
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Desarrollo de terapias anti Her2
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Nat Rev Drug Discov 22, 101-126 (2023).




Imatinib

N Engl J Med 2002;346:683-693
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rationally

More potent and specific second-generation inhibitors
of ALK, ROS, RET and MET approved for lung cancer

for CML and GIST

- Second-generation HER?
: inhibitors (neratinib and tucatinib)
Improved next-generation BCR-ABL — approved for breast cancer
inhibitors {penatinib, bosutinib and ito " T
radotinib) approved for CML that | roved for Cl
inhibit many imatinib-resistant mutants - VEGFR inhibitor tivozanib
; irstc »n therapy approved for renal cell carcinoma
- The JAK inhibitor tofacitinib approved ‘exploiting two kinase e .- b
 for theumatoid arthritis, First rationally | | inhibitors {dabrafenib CDK4/CDKS inhibitor trilacyclib
- designed kinase inhibitor approved for trametinib) approved for approved for lung cancer
- adisease other than cancer malignant melanoma
Third-generation
Approval of multitargeted EGFR inhibitors
kinase inhibitors for renal cancer osimertinib and
E— E— olmutinib First specific FGFR
Approval of the first VEGFR inhibitors targeting approved for inhibitor {erdafitin-
designed angiogenesis approved for EGFR-T790M ib) approved for
kinase inhibitor {imatinib) solid tumours (renal, thyroid resistant lung bladder cancer
and colorectal cancer) cancer ‘
«
| G [ N

Nat Rev Drug Discov 20, 551-569 (2021).
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First kinase inhibitors
targeting mutant MET
{capmatinib, tepotinib)
approved for lung cancer

Kinase inhibitors targeting
mutant RET (selpercatinib
and pralsetinib) approved
for lung and thyroid cancers
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[ Next-generation inhibitors i Approval of first RAF ' Third-generation kinase inhibitor
of BCR-ABL (dasatiniband | inhibitors vemurafenib | (osimertinib) approved as the first line
nilotinib) approved for CML | and dabrafenib for  treatment for EGFR mutant lung cancer
I malignant melanoma; ‘
Approval of the HERZ/EGFR |  rational development First third-generation ALK inhibitor
inhibitor lapatinib for of the first Ser/Thr (lorlatinib) approved for the treatment
breast cancer kinase inhibitors  of crizotinib-resistant lung cancer

First kinase inhibitor
approved for early-stage
adjuvant treatment of lung
cancer following surgery
{osimertinib}
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approved for malignant
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of children with
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First covalent kinase inhibitors a
second-generation EGFR inhibitor afatinib for
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haematological cancers
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First NTRK inhibitors
approved for the treatment
of thyroid, salivary and other
solid tumours




Medicina de precision

Estrategias clinicas, terapéuticas
y diagnosticas para el manejo
optimo basado en variaciones
individuales en el perfil genético
del paciente.

Fuente: www.ncbi.nlm.nih.gov/mesh/?term=precision+medicine



Cambio de paradigma en el tratamiento
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Biomarker Findings Report Highlights
Tumor Mutational Burden - 23 Muts/Mb

. i ® Targeted therapies with NCCN categories of evidence in this
Microsatellite status - MS-Stable

tumor type: Pembrolizumab (p. 11)

Genomic Findings ® Evidence-matched clinical trial options based on this patient'’s
For a complete list of the genes assayed, please refer to the Appendix. genomic findings: (p. 23)

BRCAT1rearrangement intron 4, E1765*
ERBB2 amplification

NF1Q400*

PIK3CA E545K

RICTOR amplification

CRKL amplification - equivocal*
EP30051754*, Q1379*

EPHA3 amplification

JUN amplification
MAPK1amplification - equivocal®
TERT promoter -146C>T

T See About the Test in appendix for details.

THERAPIES WITH CLINICAL RELEVANCE § THERAPIES WITH CLINICAL RELEVANCE
BIOMARKER BINDINGS (IN PATIENT'S TUMOR TYPE) (IN OTHER TUMOR TYPE)

Tumor Mutational Burden - 23 Muts/Mb Pembrolizumab Atezolizumab
Dostarlimab Avelumab
Cemiplimab

Durvalumab
Nivolumab

10 Trials see p. 23 Nivolumab + Ipilimumab

Microsatellite status - Ms-Stable No therapies or clinical trials. See Biomarker Findings section




Biomarcadores en pacientes con cancer de pulmén no células

pequenas

https://lungfoundation.org.nz/lung- cancer—blomarkers mform treatment-optlons
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Hallamarks of cancer (2000)

1.The Hallmarks of Cancer
2.Hanahan, Douglas et al.
3.Cell, Volume 100, Issue 1, 57 - 70

Evading
apoptosis

Sustained

angiogenesis

Insensitivity to
anti-growth signals

Tissue invasion
& metastasis



Hallamarks of cancer (2011)

{ Emerging Hallmarks )

Deregulating cellular Avoiding immune
energetics destruction

Genome instability Tumor-promoting
and mutation inflammation

Enabling Characteristics

1.Hallmarks of Cancer: The Next Generation
2.Hanahan, Douglas et al.
3.Cell, Volume 144, Issue 5, 646 - 674




Aerobic glycolysis
inhibitors

C

Proapoptotic
BH3 mimetics

PARP
inhibitors

Deregulating

Resisting
cell
death

instability &

EGFR
inhibitors

Sustaining
proliferative
signaling

Genome

mutation

Inducing
angiogenesis

Inhibitors of
VEGF signaling

Cyclin-dependent
kinase inhibitors

Inhibitors of
HGF/c-Met

Evading
growth
suppressors

Avoiding

promoting
inflammation

Activating
invasion &
metastasis

Enabling
replicative
immortality

Immune activating
anti-CTLA4 mAb

Telomerase
Inhibitors

Selective anti-
inflammatory drugs

1.Hallmarks of Cancer: The Next GenerationHanahan, Douglas et al.Cell, Volume 144, Issue 5, 646 - 674
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t Lactate, 1 1 IL-10,
t IL-4, 1t VEGF,
t 1 TGFB, 1 IL-1B,
t CXCL10, 1 CXCL12,
1 Integrins, L IFNy,

L TNFq, ¢ IL-12
Med Res Rev. 2021 May;41(3):1474-1498.
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Without With b Without With
Immunotherapy Immunotherapy Immunotherapy Immunotherapy

Tumour escape Elimination of Tumour escape Elimination of
tumour cells tumour cells

mmune checkpoint inhibitors: a narrative review of considerations for the anaesthesiologist
Lewis, Alexandra L. et a British Journal of Anaesthesia, Volume 124, Issue 3, 251 - 260



The 2018 Nobel Prize in
Physiology or Medicine

was awarded to

Dr. James P. Allison and
Dr. Tasuku Honjo

for their discoveries of molecular
mechanisms that control immune
responses, which have radically

changed cancer treatment




Aprobaciones de inmunote

rapia en tumaores

‘lid

Head & neck
nivolumab and
pembrolizumab

Hodgkin lymphoma
nivolumab and pembrolizumab

0O

Non-Hodgkin lymphoma
pembrolizumab

" S

Lung

atezolizumab, durvalumab,
cemiplimab-rwlc, nivolumab,
pembrolizumab and combination of
ipilimumab and nivolumab,
tremelimumab and durvalumab

Mesothelioma
nivolumab and combination of
ipilimumab and nivolumab

Liver

atezolizumab, pembrolizumab

and combination of ipilimumab
and nivolumab, tremelimumab
and durvalumab

Bile duct
durvalumab

Bladder
atezolizumab, avelumab,
nivolumab, and pembrollzumab

Cervical

pembrollzumab
Alveolar soft part sarcoma
atezolizumab

Endometrial
pembrolizumab and dostarlimab-gxly

https://cancerprogressreport.aacr.org/progress/cpr23-contents/cpr23-spotlight-on-i

S,

Solid tumors that are
microsatellite instability-
high or mismatch
repair-deficient
pembrolizumab, dostarlimab-gxly

Esophageal

nivolumab and
pembrolizumab

O
O

Solid tumors that are tumor
mutational burden-high
pembrolizumab

Breast
pembrolizumab

Gastric
pembrolizumab and nivolumab

Kidney

avelumab, nivolumab,
pembrolizumab, and combination
of ipilimumab and nivolumab

Colorectal
nivolumab and combination of
ipilimumab and nivolumab

@

Melanoma

atezolizumab, ipilimumab, nivolumab,
pembrolizumab, relatlimab-rmbw+nivolumab and
combination of ipilimumab and nivolumab

Merkel cell carcinoma
avelumab and pembrolizumab, retifanlimab-dlwr

Cutaneous squamous cell carcinoma
cemiplimab-rwlc and pembrolizumab

Basal cell carcinoma
cemiplimab-rwlc

mmunotherapy-pushing-the-frontier-of-cancer-medicine/



Percent survival

Y
Time
Bl Chemotherapy Bl Combination with genomically
B Genomically targeted therapy targeted agent and immune
B Immune checkpoint therapy checkpoint therapy

1.Immune Checkpoint Targeting in Cancer Therapy: Toward Combination Strategies with Curative
Potential Sharma, Padmanee et al. Cell, Volume 161, Issue 2, 205 - 214




CAR T-cell Therapy
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https://www.cancer.gov/publications/dictionaries/cancer-terms/def/car-t-cell-therapy



Monoclonal

antibody
Cancer Cell T Cell
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Cancer cell

https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.32909
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Cifras estimadas de 2022 a 2050,
Hombres y mujeres, Todos los tipos de cancer
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Muchas gracias




