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PROBLEMAS

* Una prueba diferente para cada farmaco no es practico
—Cantidad limitada de tejido, tiempo, coste
* SOlo una prueba para todos los farmacos no es practico

—Diferentes plataformas, caracteristicas , guias...

—Cada farmaco tiene diferente respuesta basado en quimica, biologia y
diferencias en los anticuerpos monoclonales

* Peligroso para los pacientes si:

—Ausencia de una validacion clinica y analitica

* Nuevas pruebas mas “objetivas” con posibilidad de
monitorizacion (Biopsia liquida)




REVIEW ARTICLE

Assessing Tumor-Infiltrating Lymphocytes in Solid Tumors:
A Practical Review for Pathologists and Proposal for
a Standardized Method from the International

Immuno-Oncology Biomarkers Working Group: Part 2:

TILs in Melanoma, Gastrointestinal Tract Carcinomas,
Non-Small Cell Lung Carcinoma and Mesothelioma, Endometrial
and Ovarian Carcinomas, Squamous Cell Carcinoma of the Head
and Neck, Genitourinary Carcinomas, and Primary Brain Tumors

Shona Hendry, MBBS,*{ Roberto Salgado, MD, 1§ Thomas Gevaert, MD,| 9

(Adv Anat Pathol 2017;00:000-000)

* El infiltrado CD3, CD8 esta asociado con mejor pronodstico
* El infiltrado Treg, FOXP3 esta asociado con peor pronostico

— No existen criterios claros para la cuantificacion de los TILs
— Estromales? Intraepiteliales? Estructuras linfoides terciarias?
 iCitologia®?
* Tras el tratamiento los niveles de linfocitos CD8+ PD1+ en sangre son
indicadores asimismo de respuesta
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Companion Diagnostic, Pharmacogenomic, and Cancer Biomarkers Molecular
Cancer
Therapeutics

Tumor Mutational Burden as an Independent

Predictor of Response to Immunotherapy in M 0.024). Higher TMB predicts favorable outcome to PD-1/PD-L1
Diverse Cancers ¢ = blockade across diverse tumors. Benefit from dual checkpoint
Aaron M. Goodman"??®, Shumei Kato"?, Lyudmila Bazhenova', Sandip P. Patel’, blockade did not show a similarly strong dependence on TMB.
Garrett M. Frampton®, Vincent Miller?, Philip J. Stephens®, Gregory A. Daniels', Mol Cancer Ther; 16(11); 2598-608. ©2017 AACR.

and Razelle Kurzrock"?

* Mutaciones no sindnimas por megabase (codificante)
—Baja: 1-5 mutaciones / mb (50%)
—Intermedia: 6-19 mutaciones / mb (40%)

—Alta: >20 mutaciones / mb (10%)

Baja Media Alta
Age <60 years 78 (52%) 67 (59%) 1 (29%) 0.0014
>60 years 73 (48%) 46 (41%) 27 (71%)
Response CR/PR 45 (30%) 23 (20%) 22 (58%) 0.0001 (OR 5.38; 95% Cl,
2.44-1158)f
SD or PD 106 (70%) 90 (80%) 16 (42%) 0.0001 (OR 0.19; 95% Cl,
0.09-0.41)f
PFS Median (months) 46 3.3(2.98) 12.8 (0.34) <0.0001 (HR 0.34; 95% Cl,
0.23-0.50)"
0s Median (months) 25.4 16.3 (3.03) Not reached (median 0.0036 (HR 0.33, 95% CI,

f/u of 10.5 mos) 0.19-0.58)f




Companion Diagnhostic, Pharmacogenomic, and Cancer Biomarkers Molecular
Cancer
Therapeutics

Tumor Mutational Burden as an Independent
Predictor of Response to Immunotherapy in ™
Diverse Cancers e

Aaron M. Goodman"?3, Shumei Kato"?, Lyudmila Bazhenova', Sandip P. Patel’,
Garrett M. Frampton?, Vincent Miller?, Philip J. Stephens®, Gregory A. Daniels/,
and Razelle Kurzrock"?
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* Se usé terapia combinada antiPD-1/PD-L1 y anti
CTLA4 en 17 pacientes (melanoma) con buena
respuesta

— En estos pacientes el TMB no era diferente en los
respondedores y no respondedores
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— No estratifica pacientes 100
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De forma no sorpresiva, TMB no es un predictor
perfecto de respuesta a fdrmacos anti PD-1/PD-L1
— Un 4,3% (2/46) con baja TMB respondieron

— Un 54,5% (12/22) con alta TMB no tuvieron respuesta
objetiva 0 20 40 60 80

Time (months)

P =0.0557
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o

Overall survival (%)
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Personalized Medicine and Imaging Clinical

Cancer
Research

Hypermutated Circulating Tumor DNA:
Correlation with Response to Checkpoint ™

Inhibitor-Based Immunotherapy Gl

updates
Yulian Khagi', Aaron M. Goodman'?, Gregory A. Daniels®, Sandip P. Patel’,
Assuntina G. Sacco®, James M. Randall®, Lyudmila A. Bazhenova?®, and Razelle Kurzrock'

Conclusions: Given the association of alteration number on liquid biopsy and
checkpoint inhibitor-based immunotherapy outcomes, further investigation of

hypermutated ctDMNA as a predictive biomarker is warranted. Clin Cancer Res;

How Guardant360 works 23(18); 5729-36. ©2077 AACR.

A Progression-free survival >3 VUS vs. <3 VUS cIDNA Alterations B Overall survival >3 VUS vs <3 VUS ctDNA Alterations
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Table 1. Oncomine Immune Response Research Assay conten! includes 385 genes
acroas 36 functional annotation groups. hose grouns aro comporisod of ganes assoc ated
wih lymphocyta reguiation, cyloxine sgnaling, 'ymphocyta markers, chackpormd Sathways, and
tumor charactanzation
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DESAMINACION DE CITOSINAS

* En las muestras fijadas en formol la desaminacion de citosinas da
lugar a falsos apareamientos

* En las reacciones de secuenciacion puede aparecer como C>T 0

G>A " H
H \N H o H N/ N /H
M — o—
\ r e \ / \ S R
C —C C —C C —C /
J N\ V4 \ V4 A N
H—C N = H—C N — H—N &
\ / \ / \ / N
N—C\ N—C\ /C=N\\
/ \o / \o H o
Cytosine Uracil Adenine




=

Locus ( ( Genes Amino Acid ... | ( | Genotype Ref | Type Coverage  Allete Ratio
v oMGI3Z BRCA P Glut644Lys G G SW 2% G=0.9765, A=D.0235
v ChI33201338  BRCA2 p Sarta06Pne

v  Chri332012084 BRCAZ F Gly14988er

o
>
o
02
-
=
"~
(o]
-
o
3
&
wr
-3
[
>
=
(1)
=3
—
o
o
o

o
e
(e
[

2
=
o
n
IS
o
&
=]
-
I
=5
i
o
ey
d
£
- -

v ChriZ32012765 BRCAZ pAsp1é254s0

v ONINOIME  BRCA2  pGUMISys GA 6 SW M G0UT3 A0
7 - OMIRE6E  BRCA pAaTT GA G osw 53 G=0 5754, A=0.0246
v 0AINAE  BRCR  pApllien  GA S W G CRER R v OMIREME  BRCA  pSersédles o c W m 009755, T=0.045
v Chri3 32612468 BRCA2 [ ARl 36T GA G SNV 183 G=0.9617, A=0 0383 v cAri3 22605054 BRCA2 p.Ser4Z0Fhe el c SNV 319 C=D8718 T=0.0282
O3 BRCAZ  pTMIMMe O COSW M C:DT3T=007 v ONINNS BRCA pVIZOM GA 6 W 43 =0 9686, A=0.0%45
v OrASHIE  BRCAL pThiee o CoSW 3® COWTTNE v OMERM0NY BRCR pf o cosw 2 C=04720, 10021

v ori36NTR2 BRCA2  pTHIOBMle e C  SW 16 C=0475, T=0.0241 v ordleaE  BRoe  p? Gt C W w0 GO TR

RS ; 2 . " = AFI2038A0  BRCAZ ? f V =0.0749, G=0 0251
v CAIRG1EE  BRCAD p GIU1048Lys GIA G SW 218 (=0.0581, A=0.0410 v: WA P v Ao N Gl
B ) R . ) (3006 BRCAZ p.GiL1R2Lys &A 8 S 455 G=0.967, A=00%

v OF3ONE BRCA2  pGuLId6Ls GiA 58w 530 6=0.8633, A=0.0302
_— BROA2 02 G/A G SNV 413 G=0.6737, A=0 0263

v CNIINCISE  BRCAZ  pAspIORdA GA 5 SN 51 (=0.9755, A=0.0245
v NMIBE¥T  BRCA2 02 e CoSw 7 €=0.8609, T=0.0391

v chri3 32011578 BRCA2 p Meti{2ce GA 3 SNY 316 00962, A=0.038
v 13320002 BRCAZ p Val1088e GA G SNV baa G=0.976, A=0024

+ 4+ 4+ + S+ + + 4+ 4+ + + + 4+ <+ S+ -+ @m
.

o+ k| k| P
-

v onriZ32911085 BRCAZ el GiA G SNV 169 G=0.9704 A=002%
3 v CHINENE  BRCR P2 oA & sw G097, A=D 0273
Al L L T ¢ W G AR v o3RI BRCR  pY GiA 6 sw G=0,8549, A= D4E1
v ONIVERUE  BRCAZ PO GA & osw o G=0.%660, A= 0331
v N3N BRCAZ  p? GA 5 W @ G=0.0722, A=0.0263
v NIV BRCR p? o CooswW C=04785, T=0.0235

"RIRE b (> 100 v | 2ams perpage




Impacto clinico

A



Oncologla
Farmacia

IMPACTO CLINICO

Héctor Cristobal Gutiérrez, Cristina Garay Sarria, Virginia
Martinez Callefo, Maria Ochagavia Sufrategui, Ana M2 Garcia
de la Paz, José Javier Gomez Romdan, Pilar Garcia-Berbel,
Almudena Goarcio Castaiio, Marta Valero Dominguez

* 31 pacientes (21 varones), con media de edad de 65 afos (49-78), con ECOG 0 (19
pacientes), ECOG 1 (11) y ECOG 2 (1)

Adenocarcinoma (16) y carcinoma epidermoide (15)
Estadio IV (27), IIB (2) y lIA (2).

* Presentaban metastasis pulmonares (17), 6seas (11), ganglionares (8), pleurales (6),
suprarrenales (5), hepaticas (3), mediastinicas (3), pericardio (1) y cerebro (1)

Nivolumab a 3 mg/kg IV cada 14 dias, mediana de ciclos administrados de 6 (1-49)
— 22 |inea en 18 pacientes (12 histologia epidermoide y 6 adenocarcinoma)

— 32 ]inea en 7 (2 epidermoide y 5 adenocarcinoma)
— 42 linea en 4 (3 adenocarcinoma y 1 epidermoide)
— 52 |inea en 2 (adenocarcinoma)
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Oncomine Tumor Mutation Load Assay

An NGS assay for an emerging immuno-oncology biomarker

Mutation count
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Supervivencia acumulada

1,0

0,3

0.6

04

02

0,0

Funciones de supervivencia
PDL1_2C_25

— 0

-1
O-zcensurado

—t—1-censurado

al 100 130 200 230 300 3a0 400

DIAS




Funciones de supervivencia

‘o TML_2C
Sy
I
. | I O-censurado
08 - —t+— 1-censurado
)
o .
t_u = T
=
5
3 06
o
o
3]
c
[
= 04
=
| =
o
o
=
)
02
0,0
0 al 100 130 200 230 300 3a0 400

DIAS




. Retos



N Engl ] Med 2018;378:1976-86.
ORIGINAL ARTICLE DOI: 10.1056/NEJMoal716078

resected. A major pathological response occurred in 9 of 20 resected tumors (45%).

Neoadjuvant PD-1 Blockade in Resectable Responses occurred in both PD-L1-positive and PD-L1-negative tumors. There was
Lung Cancer a significant correlation between the pathological response and the pretreatment

_ tumor mutational burden. The number of T-cell clones that were found in both the
P.M. Forde, J.E. Chaft, K.N. Smith, V. Anagnostou, T.R. Cottrell, M.D. Hellmar

M. Zahurak, S.C. Yang, D.R. Jones, S. Broderick, R.J. Battafarano, M.J. Velez, tumor and peripheral blood increased systemically after PD-1 blockade in eight of

N.Rekhtman, Z. Olah, J. Naidoo, K.A. Marrone, F. Verde, H. Guo, J. Zhang, pipe patients who were evaluated. Mutation-associated, neoantigen-specific T-cell
J.X. Caushi, H.Y. Chan, J.-W. Sidhom, R.B. Scharpf, J. White, E. Gabrielson,

H. Wang, G.L. Rosner, V. Rusch, J.D. Wolchok, T. Merghoub, J.M. Taube,
V.E. Velculescu, S.L. Topalian, J.R. Brahmer, and D.M. Pardoll

* Los casos de neoplasias localizadas tienen una supervivencia a 5 anos del
50% en estadio IA al 20% de los I11A

1 * La quimioterapia adyuvante mejora las cifras en un 5,4% aportando platino
con toxicidad grado 3 en mas del 60% de los pacientes

e El tratamiento neoadyuvante con inmunoterapia nos da la oportunidad
ademas de estudiar los efectos sobre las células tumorales

* Dos dosis de Nivolumab previo a la cirugia

* Respuesta patologica mayor: No mas de 10% de células tumorales viables
e Respuesta mayor en 9/20 (45%)

e Aparentemente los tumores crecian en el TAC (infiltracion inflamatoria)




A Percentage of Pathological Regression, According to Subgroup
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Adenda Javier GOmez

No detallan el clon (inmunofluorescencia)
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Immune Checkpoint Inhibitors in Advanced Non-Small Cell
Lung Cancer Cancer  Month 00, 2017

Hazem I. Assi, MD (2" Alice O. Kamphorst, PhD?; Nour M. Moukalled, MD (2)"; and Suresh S. Ramalingam, MD (&%

Fv..“vl "W L4 L "R AN uv’l
CD28+ PD-1+
PRE-TREATMENT POST PD-1 THERAPY CRE 1. col
TUMOR ENVIRONMENT PERIPHERAL BLOOD
= PD'1 2 CD28"¢ PD-1+
@ CD8 T cell
IS or s =
| PD-L1 @ Ki-67+ =
@ \# block , CD28+ PD-1+ 877;AF{C B. Non-Responder to PD-1 therapy:
«
NES — > CD8 T cells Y PRE-TREATMENT T
B7¢ Tumor TUMOR . O. enta A
C ) ENVIRONMENT combination therapies:
. Lack of CD8 T cells that can be L L . Other checkpoint inhibitors;
Partial Response Complete Response reinvigorated by PD-1 blockade P - cytokines (IL-2);
1. Sustained response: Equilibrium (poor T cell quality) ) | metabolism and epigenetic modifiers
between immune response and tumor. J
2. Transient response: Immune or } combination
tumor cells change to non-responder ; : Agonists to costimulatory
features. theraples Lack of gOOd AP.CS - ' 1 molecules (0x_40’ CDZ7);
(poor costimulation) = - recruitment and activation of APCs;
- - - j‘ @ therapeutic vaccination
In summary, we envisaged the possibility that integrative Offiersuprassive machanisms ,,
approaches incorporating distinct features of tumor cells . IDO s o o
) s ) ) ] 2. Regulatory T cells q supressive molecules/cells
and immune infiltrate in pretreatment biopsies may deter- 3. Myeloid-derived supressor cells [ \I& 2
mine patient selection for checkpoint inhibition, and sub- , _

. . . . . Immune desert — Recruitment of immune cells;
sequent immune monitoring in peripheral blood may 1. T cell exclusion (e.g. VEGF) J modification of fibroblasts;
furth id lized decisi 2.Tumor lacks neoantigens or J neoantigen induction and/or release

urther guide personalized treatment decisions. molecules involved in antigen [ J engagement of NK cells

presentation (e.g. MHC, B2M)
T



MECANISMOS DE RESISTENCIA
A INMUNOTERAPIA

* Intrinsecos de las células tumorales

— Pérdida de expresion de neoantigenos

— Alteracion en los mecanismos de presentacion de antigeno (pérdida de HLA)

Hyperprogressive disease:
recognizing a novel patternto
— Mutaciones en la ruta IFNy (JAK1/2) improve patient management

Stéphane Champiat’-?, Roberto Ferrara®, Christophe Massard’, Benjamin Besse?3,
Aurélien Marabelle'%, Jean-Charles Soria'-?* and Charles Ferté'*

EEEEEEEEEEEEEEEEEEEEE O

— Expresion constitutiva de PD-L1

e Extrinsecos a las células tumorales

— Células T agotadas que expresan checkpoint alternativos LAG3, TIM3

— Infiltracion tumoral por células Treg, macrofagos M2 o células supresoras derivadas de linea
mieloide

— Sobreexpresion de enzimas inmunosupresores (IDO, IL10, TGF3)




-, HHS Public Access

,/é Author manuscript

Nat Med. Author manuscript; available in PMC 2016 May 01.

Published in final edited form as:
Nat Med. 2015 November ; 21(11): 1350-1356. doi:10.1038/nm.3967.

The Consensus Molecular Subtypes of Colorectal Cancer

Justin Guinney'-’, Rodrigo Dienstmann'-2", Xin Wang3#’, Aurélien de Reyniés®’, Andreas
Schlicker®’, Charlotte Soneson’-, Laetitia Marisa®", Paul Roepman8.’, Gift
Nyamundanda®’, Paolo Angelino’, Brian M. Bot', Jeffrey S. Morris'?, Iris M. Simon8, Sarah
Gerster’, Evelyn Fessler3, Felipe de Sousa e Melo3, Edoardo Missiaglia’, Hena Ramay?’,
David Barras’, Krisztian Homicsko'', Dipen Maru'®, Ganiraju C. Manyam'C, Bradley
Broom'9, Valerie Boige'2, Beatriz Perez-Villamil'3, Ted Laderas', Ramon Salazar'4, Joe W.
Gray'®, Douglas Hanahan'', Josep Tabernero?, Rene Bernards®, Stephen H. Friend', Pierre
Laurent-Puig'®$, Jan Paul Medema®$, Anguraj Sadanandam®$, Lodewyk Wessels®$,
Mauro Delorenzi’-7:§, Scott Kopetz'0:$, Louis Vermeulen3$, and Sabine Tejpar'é:$

MSIImmune Canonical

14% 37%

CMS4
Mesenchymal

23%
MSI, CIMP high, i
- SCNA high Mixed M31 status; SCNA high

hypermutation SCNA low, CIMP low

BRAF mutations KRAS mutations

Immune infiltration WNT and Metabolic Stromal mfnltre#uon,
N R . TGFp activation,

and activation MYC activation deregulation

angiogenesis

Worse survival Worse relapse-free
after relapse and overall survival




Anti-PD-1 (n=3363) Anti-PD-L1 (n=1522)

\irchows Archiv

https//doi.0rg/ 10.1007/S00428-018-02517-1 50
REVIEW ARTICLE

40

Integrating histopathology, immune biomarkers, and molecular 32 30
subgroups in solid cancer: the next step in precision oncology ;

Nicolas A. Giraldo* &J. David Peske* &Catherine Sautés-Fridman?>* &Wolf H. Fridman?3* % 20

10

0

All PDL1+ PDL1- All PDL1+ PDLA1-

Fig. 3 ORR to anti-PD-1 or PD-L1 therapy in cancer according to the

expression of PD-L1 by tumor cells. The ORR to PD-1/PD-L1 blocking
agents (nivolumab, pembrolizumab, atezolizumab, or durvalumab) in 28

Localzacén | Respuesta PD-L1+_| Respuesta PD-11- I AR
Pulmon 30% 19%
Urotelial 27,5% 11%
Renal 24% 16%

Melanoma 53% 34%




Non—-Small Cell Lung Cancer, PD-L1, and the Pathologist

Keith M. Kerr, BSc, MB, ChB, FRCPath, FRCPE; Marianne C. Nicolson, MD, FRCP

Conclusions.—The biology of PD-1/PD-L1 is complex,
the clinical data for these drugs show considerable
variation, the selection performance of the PD-L1 bio-
marker test is not perfect, and the existence of 4 drug/test
combinations adds significantly to the problems faced. This
article addresses some of the background to this thera-
peutic problem and discusses some of the issues ahead.

(Arch Pathol Lab Med. 2016;140:249-254; doi: 10.5858/
arpa.2015-0303-SA)

PD-L1 IHC is the best currently available biomarker,
although it is not optimal. Given the nature of this test and

- 1l
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Opinion Kenneth D. Mandl,
MD, MPH
Computational Health

1 1 1 ublished online February 8, Informatics Program,
Potential Excessive Testing at Scale M Publshedoninefetnuary & 2019 Homates frog

. . . . ospital, Boston,

Biomarkers, Genomics, and Machine Learning E”é‘;g?f““zi“? anc
Coardmedcal
School, Boston,
Massachusetts.

ments. Economic pressures, obfuscated intentionally or [A] Mocitythe threshold

ACC/AHA ATP-1II

inadvertently, candrive increased use of biomarkers, a phe- e .
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special care with regard tointerpretation of biomarkers. The
UK National Health Service announced a nationwide ge-
nomic medicine service, which at the outset is expected to J
sequence 30 000 patients per month. Geisenger an- 0
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population. The FDA recently granted marketing authori-
zationto 23andMe for a direct-to-consumer BRCAT/BRCAZ2




Hyperprogressive disease:
recognizing a novel pattern to
Improve patient management
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1571-018-0111-2

Reported
frequency for
hyperprogressive

disease
Champiat 9% (12/131)
et al.
Kato et al. 6% (6/102)
Saada- 29% (10/34)

Bouzid et al.

Ferraraetal. 14% (56/406)

Tumour types

* Melanoma (9%; 4/45)

e Urothelial carcinoma (25%; 2/8)
¢ Colorectal carcinoma (12%; 1/8)
e Lymphoma (14%; 1/7)

e Ovarian carcinoma (40%; 2/5)

® Cholangiocarcinoma (50%; 1/2)
e Uveal melanoma (50%; 1/2)

* NSCLC (8%; 3/38)

e Urothelial carcinoma (ND; 1/ND)

* Triple negative breast cancer
(ND; 1/ND)

* Endometrial carcinoma

(ND; 1/ND)

HNSCC (all patients)

NSCLC (all patients)

Stephane Champiat'2, Roberto Ferrara®, Christophe Massard', Benjamin Besse??,
Auréelien Marabelle'“, Jean-Charles Soria'?* and Charles Ferté'*

® The evaluation of tum

our biopsy samples obtained at the time of tumour growth

acceleration will be key to evaluating the biological mechanisms underlying
hyperprogressive disease, to interrogate the immunological nature of this
phenomenon and to identify the best therapeutic strategies.
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Fig. 2 | Crossing survival curves in clinical trials. In phase |l trials comparing immune-
checkpoint inhibitors with cytotoxic agents, a phenomenon can be observed whereby
survival is lower in the immunotherapy arm in the early stages of the trial (initial 3-6 months
after starting treatment).
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Research Paper

Mutations in DNA repair genes are associated with increased
neo-antigen load and activated T cell infiltration in lung
adenocarcinoma

Young Kwang Chae®?", Jonathan F. Anker!’, Preeti Bais®, Sandeep Namburi?,
Francis J. Giles'? and Jeffrey H. Chuang?®*

* Pacientes con Adenocarcinomas pulmonares
* Relaciéon TMB con PD1 vy PD-L1

* Tendencia al mejor pronostico en tumores
tions
con alta TMB
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PROTEINAS REPARADORAS

* En 2017 se aprueba el uso de Pembrolizumab para el
tratamiento de tumores solidos no resecables o

metastasicos con inestabilidad de microsatélites o
déficit de proteinas reparadoras de dafno en ADN

* Esto se basa en defectos genéticos mas que en el
tejido de origen del tumor

* Es preciso desarrollar otros test de susceptibilidad y
respuesta




FORMOL Y ADN

* El formol es un agente desnaturalizante irreversible porque
induce enlaces covalentes con los grupos NH2 de las bases e
impide su apareamiento

* El ADN desnaturalizado absorbe mas luz a 260nm
(hipercromicidad)
—Muchas muestras extraidas de parafina tienen cocientes A260/A280

buenos pero no amplifican adecuadamente

—Indica mala fijacion y enlaces estables




Hazard ratio for disease progression or death
0.52
0.49
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