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Mecanismos de lesao e reparo de DNA

Type of damage: Single-strand Double-strand breaks Bulky adducts
breaks (SSBs) (DSBs)

Repair targets: APE1 ERCC1 MLH, MSH,
PARP ATR ATM  DNA-PK XP protei . MTH1", etc
} | N e E
Repair pathway: Base Excision Homologous Non-Homologous Nucleotide MisMatch Repar
Repair Recombination End Joining Excision Repair

Repair and TransLesion
w Synthesis




Formacao dos microssatélites

A Microssatélites sdo pequenas sequencias repetidas de pares de
base encontradas ao longo do DNAT sequencias hipervariaveis

A Esses locais sdo mais susceptiveis a erros no processo de
duplicacédo do DNA

A DNA polimerase i responsavel pela replicacdo da dupla fita i
pode deixar passar areas de DNA errado

A Essas areas séo facilmente corrigidas pelas enzimas de reparo
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Formacao dos microssatélites

Durante a replicacao do DNA pode acontecer erros de
base-base ou insercédo / delecao de alcas de DNA
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Formacao dos microssateélites

A Proteinas de reparo MhMecanismo

molecular de reparo de erros gerados no

momento da replicagdo de DNA
A Reparo pés replicativo

A Falta dessas enzimas faz acumular
esses erros - falhas das enzimas de
reparo de DNA ( Mismatch Repair
Deficency ou MMR )

Martin, ClinCanRes 2010, 16 (21): 5107
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Enzimas de reparo
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Alta taxa de instabilidade de microssateélite
MSI T high

A Tumores com defeito de reparo guardam centenas a milhares de mutacées
somaticas i nas regides de acumulo de sequencias de DNA ( microssatélites )

A Acuimulo de mutacéo nessas regides do genoma é chamado de
instabilidade do microssatélite

Deficiéncia das enzimas de reparo

A Defeito nos genes que controlam o reparo, tais como

A MLH1 Perda do alelo promotor do gemgherdado: Sindrome de
A PMS2
A MLHe Metilagcéodo promotorg adquirido: esporadico
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Imunogenicidade da instabilidade

A Instabilidade
determina células
com mutacoes
frameshift

M ynz2 NBEO2YKSOAH
self :imunogénico

Other mutations
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Cenario

A Aproximadamente 15% dos tumores colorretais apresentam defeito no mecanismo
de reparo de DNA
A Resultado das inativacéo dos genes das proteinas de reparo
A MSH2 e MLH1 ( genes maiores )
A MSH6 e PMS2 ( genes menores)

A Aavaliacdo da presenca da instabilidade do microssatélite

A PCR para sequencias mutadas de microssatélite a partir de DNA extraido
de tumor

A Ou imuno-histoquimica detecta auséncia da expressao das proteinas de
reparo

A Teste da instabilidade é mais sensivel que Imunohistoquimica ( 99% vs 90-95%)
A Imunohistoquimica muito mais facil de obter
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CancerColorretal

NEW ENGLAND
JOURNAL MEDICINI

Estudode faselb comnivolumabeincluindo296 pts (19 coomCR({E
A Nenhumpt com mCR@spondeu

N EnglMed2012;366:244854

tfery, Activary, aod lmmuoe Correlam
Anti-P'L-1 Aanbody in Cancer

e bt my & b baat

Estudode fasel compembrolizumabesm 32 pts (3 conmCR{
A Nenhumpt Com mCRGeSpondeu Phase | Study of Pembrolizumab (MK-3475;
A Todoscom PD < 18emanas e et S

ClinCanceRes 201®ct1;21(19):428803

Estudode fasel com 207 ptavaliandoBMS936559 (antPDL1)em multlplostumores
solidos(18 pts coomCR(E

A Nenhumpt commCRGQespondeu
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Safewy and Acriviwy of Anti—1I’L-L1 Antibody
in Patienes with Advanced Cancer

N EnglUMed2012;366:245665
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To
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Estudo de fase | comvolumabeem 39pts com multiplos tumores solidos

refratarios (14pts commCR(E

Um paciente conmCR@ MSI recebeu 5 doses devolumabe(3 mg/kg)

ObteveRC duradourg4 anos depois)

Inicialmente RP mas obteve RC em 7 meses

Pretreatment

Antitumor Activity

One patient with CRC (3 mg/kg) achieved a CR, and two patients
with RCC (10 mg/kg) and melanoma (10 mg/kg) experienced PRs to
therapy. A 67-year-old male with CRC metastatic to intra-abdominal
lymph nodes received five doses of MDX-1106 and experienced a CR
persisting 21+ months. A 72-year-old male with multiorgan meta-

J Clin Oncol 2010;28:3167i1 75 ; Clin Cancer Res 2013;19:462i 8



CancerColorretal

PD-1 Blockade in Tumors
with Mismatch-Repair Deficiency

Mutations per tumor

Mismatch-repair proficient colon cancers

Mismatch-repair deficient colon cancers

A Mutacbessomaticadevama
proteinasmutantesque sao
reconhecidagomoantigenos
IMUNOgénicogNao-proprios

A TumorescomdeficiénciaMMRtem
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NEngll Med. 2015un25;372(26):25020



CancerColorretal
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[ Cancer Colorretal } [ Cancer nao-
Colorretal
P \y v
Coorte A Coorte B Coorte C
Deficient in Mismatch Proficient in Mismatch Deficient in Mismatch
Repair* (n = 11) Repair (n = 21) Repair (n = 9)

A Anti-PD1 Pembrolizumabp10 mg/kg a&ada2 semanas
A Endpointprimario: SLRmunee taxa deesposta

*avaliagdo por PCR

N Engl Med. 2019un25;372(26):25020



CancerColorretal¢ Caracteristicas da populacéo

Tipo de cancer (%) CCRIMMR (N = 11) CCRMMR (N = 21) | N&o-CCRIMMR (N = 9)
P> 0,99

Célon 9 (82%) 18 (86%)
Reto 2 (18%) 3 (14%) 0
Colangiocarcinomau ampular 0 NA 4 (44%)
Endometrial 0 NA 2 (22%)
Intestino delgado 0 NA 2 (22%)
Gastrico 0 1 (11%)

N° de terapias prévias| CCRIMMR (N = 11) CCRmMMR (N = 21) Ndo CCRMMR (N = [ Valor de P

) 0,89
1 (11%)

2 3 (27%) 4 (19%) 5 (56%)

3 3 (27%) 5 (24%) 1 (11%)

>4 5 (45%) 12 (57%) 2 (22%)

NEngl Med. 2015un25;372(26):25020
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Resultados P T

200

= Mismatch repair—proficient colorectal cancer
—w— Mismatch repair—deficient colorectal cancer
—e = Mismatch repair~deficient noncolarectal cancer

Change in Tumor Marker Level
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ORR 40% O% 71% B Radiographic Response

200 B Mismatch repair—proficient colorectal cancer

m Mismatch repalir-deficient colorectal cancer
Hl Mismatch repair—deficient noncolarectal cancer
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NEngl Med. 2015un25;372(26):25020
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A  Progression-free Survival in Cohorts with Colorectal Cancer

1.0+ P«<0.001 by log-rank test
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B Owverall Survival in Cohorts with Colorectal Cancer

P=0.03 by log-rank test
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Keynotel6

A Dados atualizados das cortes @qlonMSHH) e C ( ndo Colon
MSIH) em 2016

Number of
patients

Study Design and Patient
Population

MSI-H/dMMR Dose Prior therapy

» prospective, investigator- * CRC: 2 2 prior

KEYNOTEots [hoed cal PCR  10mghg  OWERR L
NCTE18/oa » patients with CRC and other 30 non-CRC OF TG SVBLY Z Weeks regimen

tumors

Le Datal. NEJM; ASCAhnualMeeting 2016.



Keynotel6 ¢ caracteristicas da populacao

Patient Baseline Characteristics
MMR Deficient MMR Proficient
CRC CRC
Characteristics n=28 n=25
Age, median (range) jovens 49 (26-75) 62 (32-79)
Sex, n (%)

Female 13 (46) 9 (36)
ECOG, PS-zero B 5(18) 7 (28)
Liver metastases, n (%) Predominante hepatico 14 (s0) 15 (60)
Median Prior Regimens Politratado 3 4
Detected Germline Mutation/Lynch Syndrome, n (%)

Yes Hereditario 15 (54) 0

No 2(7) 25 (100)

Unknown 11 39) 0

Le Datal. NEJM; ASCAhnualMeeting 2016.



Keynotel6 ¢ Avaliacao de reposta

Results
Objective Responses
MMR Deficient CRC MMR Proficient CRC

n=28 n=25
Type of Response
Complete response (CR), n (%) 3(11) 0(0)
Partial response (PR), n (%) 13 (46) 0(0)
Stable disease (SD) at 12 weeks, n (%) 9 (32) 4 (16)
Progressive disease (PD), n (%) 1(4) 11 (44)
Could not be evaluated, n (%) 2 2(7) 10 (40)
Objective response rate (ORR), % 16 (57) 0(0)
95% ClI 39-73 0-13
Disease Control rate, % 25 (89) 4 (16)

Le Datal. NEJM; ASCAhnualMeeting 2016.



Keynotel6 ¢ Eventos adversos

Adverse Events

All Grades Grade 3or4

Event, n (%) N=53 N=53
Generalized Symptoms

Fatigue 5(9) 0(0)

Arthralgias — 8 (15) 0 (0)
Gastrointestinal

Nausea/vomiting 4 (8) 0(0)

Diarrhea/colitis — 6(11) 1(2)
Endocrine Disorders

Thyroiditis/hypothyroidism <¢—— 6(11) 0(0)
Hepatobiliary

Pancreatitis 4 (8) 2(4)

Hyperbilirubinemia 2(4) 0 (0)

Le Datal. NEJM; ASC&AnhnualMeeting 2016.



Keynotel6 ¢ Eventos adversos

Adverse Events

All Grades Grade 3or4

Event, n (%) N=53 N=53
Rash/pruritus 13 (25) 1(2)
Respiratory

Pneumonitis <—— 2(4) 0 (0)
Other

Anemia 2 (4) 1(2)

Flu-like symptoms 2(4) 0 (0)

Leukopenia 2(4) 1(2)

Thrombocytopenia 3 (B) 1(2)

Toxicidade esperada e manejavel

Le Datal. NEJM; ASC&AnhnualMeeting 2016.
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Nivolumab % Ipilimumab in Treatment of Patients
With Metastatic Colorectal Cancer With and Without
High Microsatellite Instability:
CheckMate 142 Interim Results

Michael Overman,’ Scott Kopetz,' Ray McDermott,? Joseph Leach,® Sara Lonardi,*
Heinz-Josef Lenz,® Michael Morse,® Jayesh Desai,” Andrew Hill ® Michael Axelson,®
Rebecca A. Moss,? Chen-Sheng Lin,? Monica Goldberg,? Thierry Andre'®
'MD Anderson Cancer Center, Houston, TX, USA; “St Vincent's University Hospital, Dublin, Ireland; Allina Health System,
Minneapolis, MN, USA; ‘Istituto Oncologico Veneto IOV-IRCSS, Padova, Italy; *"USC Norris Comprehensive Cancer Center,
Los Angeles, CA, USA; “Duke University Office of Research Administration, Durham, NC, USA; 'Royal Melbourne Hospital,

Victoria, Australia; "Tasman Oncology Research Pty Ltd, Southport, Queensiand, Australia; "Bristol-Myers Squibb, Princeton,
NJ, USA; '""Hopital Saint Antoine, Paris, France

ASCO ANNUAL MEETING 16
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Desing do estudo CheckMate 142: MSI-H Cohort

mStage 1  Responses® mStage 2

MSI-H 2719 > Nivo 3 mgikg (Q2W)

» Second-line colon MSI-H

+ 2 1 prior treatment for
metastatic disease Nivo 3 mg/kg cStage 1
(@2W) cStage 2°

« 2 1 target lesion R < R .
BSPONSESs + Nivo 3 mglkg + asponses

+ ECOG PS of 0-1 - Nivo 3 mgfkg * Ipi 1 mg/kg
M :z;wmgk 30393 2719 > | (Q3WXx4doses)
) « Then Nivo 3 mglkg (Q2W)

» Then Nivo 3 mg/kg

(Q2w)

cStage 1 = combination therapy stage 1, cStage 2 = combination therapy stage 2: Ipi = ipilimumab; mStage 1 = monotherapy stage 1, mStage 2 = monotherapy

"In patients with centrally confirmed MSI-H status
“Currantly enrolling
stage 2; Nivo = nivolumab. Q2W = every 2 weeks, QIW = every 3 weeks



Checkmate 142 Nivolumab 3 mg/kg

i ; 100 ~
Nivolumab monoterapia — Off treatment
75 - S Nvolumab treatment ongoing
Nivolumab3mg/Kg (N=47) - + 1" occurrence of new lasion
maisde 12sem F/U é 50 - ¥ CRorPR
ORR n (%) 12(25.5) = O % change truncated to 100
(15.4¢ 38.1) Ts' 25+
Respostaompleta 0 8 0
= ™ ™ s 4 0 bl - s s s s s s e
Respostgarcial 12 (25.5) E
L -254 QAR Sl e
Estavel 14 (29.8)
g =50 -
PD 17 (36.2) 3)
<754
Néoavaliavel 4 (8.5)
-100-l L) 1 L) 1 r 1 L) L) ' L) L) L) 1 L]
Medianade resposta 2.12 (1.313.6) 0 6 12 18 24 30 36 42 48 54 60 66 72 78 84
t Medianade durag&ode NE (615) Weeks
resposta

Horizontal reference line Indicates 30% reduction



Checkmate 142

Reducao da leséao alvo em pacientes com MSI - H

Nivolumab 3 mg/kg +
Ipilimumab 1 mg/kg

Nivolumab 3 mg/kg

100 7 100 7
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56% of patients with reduction 81% of patients with reduction

N
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w

Best Reduction From Baseline
in Target Lesion (%)
o
Best Reduction From Baseline
in Target Lesion (%)
o

Il
-25 1 25 =
*
*
-50 -50 - o
751 75 *
[ % change truncated to 100% *%x

-100 -100

Patients Patients

“Asterisks denote confirmed responses



Checkmate 142 - Atualizacao ESMO 2017

Caracteristica dos pacientes
P RN
avuRmsicH N
~

ldade _

Medianaem anos 57 anos(21-61) jovens

Menoresque 65 anos(%) 81 (73%)
Sexomasculino 48 (57%)
Racabranca 77 (92%)
ECOG O 31 (37%)
ECOG1 53 (63%)
Estadiamentala doencainicial

Xl 9 (11%)

b Il 33 (39%)
\Y 42 (50%)



Checkmate 142

Nivo + Ipi

A Taxa de resposta global
A 55%

w A Beneficéncia Portuguesa de Sao Paulo

Investigator-Assessed Response With
NIVO + IPI (n = 84)°

* ORR was 55%




Checkmate 142

Taxa de resposta nos diferentes subtipos

Reposta independente do BRAR
PD-L1 expression KRAS/BRAF
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» A Beneficéncia Portuguesa de Sao Paulo

Taxa de resposta global: 55%

Resposta independente da sindrome genétic

Banl rods o b haaestine w100 get lwasen (%)
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Checkmate 142

Avaliacao na populacao BRAF mutada
KRAS/BRAF with IPI+NIVO VIC in MSS+MSI pts

Vemurafenib + Cetuximab + Irinolecan

Vel besien (%

EN R

5 [
U
E

Investigator BICR
— = Taxa de resposta:16%
| rv‘“:z::'.a.non stalus T | .
Vi Type 1728 (47 8] | 927 (33.3) - . . .
Sugestao de melhor reposta daunoterapiaque terapia

KRAS mutation status
Mutant 7126 (26 9) 82631 | ulo .. .
[ wild type 12/28 (42 9) | 927 (33.3) alvo + q uimiote rap lIa

‘sualusble satients




Keynote 164
Fase Il i ESMO 2017

Prior
KEYNOTE-164 * pros_pective intemational local PCRor 200 mg every ﬂuorppyrjmidina
NCT02460198 Lol 61 IHC 3weeks ~ Oxaliplatin, and
* CRC irinotecan +/- anti-
VEGF/EGFR mAb

b A Beneficéncia Portuguesa de S3o Paulo Diaz L’ ESMO 20]%31:386'3



Keynote 164

Caracteristica dos pacientes

Baseline Characteristics and Demographics in Patients with MSI-H CRC

Characteristics i
Age, years, median (range) 53 /21-84)

>65 years, n (%) 17 (28)
Male, N (%) 36 (59)
ECOG PS, n (%)

0 29 (48)

1 32 (52)
Stage. n (%)

M1 61 (100)
Mutation status®, n (%)

KRAS mutated 16 (26)

BRAF mutated 9(15)

NRAS mutated 3(5)
Tumor size, mm, median (range) 99 (11-408)
Prior (neo)adjuvant therapy, n (%) 22 (36)
Prior lines of therapy, n (%)

0 -—

1 6 (10)

[ 2 28 (46) |
=3 9 (15)
Unknown -

w A Beneficéncia POTUBUES.  wiitaion Siatus was not aseessed for MSLH non ORC tumars. Diaz L, ESMO 201&bst386P

"These patients progressed <1 year after adjuvant therapy.



Keynote 164

Avaliacao de resposta

w A Beneficéncia Portuguesa de Sao Paulo Diaz L, ESMO 201&bst386P



