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Descargos de responsabilidad (Disclaimer)

1) Esta es la mirada de un clinico.

2) Las bases del secuenciacion y perfilamiento genomico son mucho
mas complejas de lo que yo pueda explicar en 20 minutos.

3) Existen mas aplicaciones de la que esta presentacion pueda cubrir.



David Foster Wallace (1962 - 2008)



David Foster Wallace - This is Water



Teorias implicitas: premisas de como funciona el mundo, sin que seamos
conscientes de su existencia.

(hasta que alguien nos desafia a observarlas)



Yo creo que tenemos una teoria implicita LNH DCGB (DLBCL)

Bakhshi TJ, Georgel PT. Genetic and epigenetic determinants of diffuse large B-cell lymphoma. Blood Cancer J. 2020 Dec 4;10(12):123.






Este modelo... POLARIX (2022)

R - CHOP (2002)

Leap
Plateau

CHOP como backbone (1993)

Quimioterapia Combinada MOPP (1975)

Plateau

Mostazas Nitrogenadas 1942

Plateau Leap

...N0s ha permitido avanzar

Dip



Hacia una exitosa estrategia de tratamiento “Talla unica”
(por mas de 20 anos!)

A Outcomes of Patients with DLBCL
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Years

No. at Risk

Time to progression 3082 2133 1775 1446 1236 1048 830 700 585 468 391

Progression-free 3082 2132 1774 1445 1235 1047 829 699 584 467 390
survival

Overall survival 3082 2336 1900 1558 1338 1140 911 767 647 519 437

>60% de los pacientes SE CURAN con R-CHOP

Sehn LH, Salles G. Diffuse Large B-Cell Lymphoma. N Engl J Med. 2021 Mar 4;384(9):842-858



Heterogeneidad en el efecto de tratamiento

Role of patient variability in drug sensitivity
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Palmer AC, Chidley C, Sorger PK. A curative combination cancer therapy achieves high fractional cell killing
through low cross-resistance and drug additivity. Elife. 2019 Nov 19;8:e50036.



Ese 60% = efecto promedio de tratamiento
poco aplicable en poblaciones heterogeneas

Estimation of
average treatment
effect
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from treatment response treatment &

“Puedes entender de probabilidades y aun asi no te dicen que va a ocurrir”



Desde historia de la nomenclatura —> categoria heterogénea unificada

Rappaport (1966)° Diffuse, histiocytic
Diffuse, lymphocytic, poorly
_ differentiated
Kiel (1974)° Centroblastic
Immunoblastic

High grade, unclassified

Lukes-Collins (1974)°

Immunoblastic sarcoma (B-cell)
Follicular center cell, large, cleaved
or non-cleaved

Working Formulation
(1982)°

Diffuse, mixed, small and large cell
Diffuse large cell
Large cell immunoblastic

REAL (1994) and WHO
(2008)"

Diffuse large B-cell

-
io e

LNH DCGB

Youjun Hu, MD, Kaiyan Yang, MD, John R. Krause, MD. Diffuse Large B-cell Lymphoma, Differential Diagnosis and Molecular Stratification N A J Med Sci. 2011;4(2):67-76.



LNH DCGB : Clasificacion actual —> obligada a disgregar

Entity ICC-2022 WHO-HAEM5

L

DLBCL NOS b ) DLBCL NOS

HGBL with MYCr and BCL2r

HGBL with MYCr and BCL6r

Alig SK, Chapuy B, Ennishi D, Dunleavy K, Hodson DJ. Evolving molecular classification of aggressive B-cell ymphoma. Histopathology. 2025 Jan;86(1):94-105.



LDCGB cancer derivado de células y entorno centrados en la diversidad combinatoria

recombination

{Selection and class-switch} [Differentiation}

Follicular
dendritic cell

@]

(Light zone]

PRESENTATION OF THE ANTIGEN

Memory

Light zone
B cell

Apoptosis

Pl cell

1 Cyclic re-entry

Germinal centre

La reaccion de centro germinal

Basso K, Dalla-Favera R. Germinal centres and B cell lymphomagenesis. Nat Rev Immunol. 2015 Mar;15(3):172-84.



La heterogeneidad es caracteristica definitoria del LDCGB

Mature @ Founder Tumor Cell
B-Cell ‘ (initial set of mutations)
Increased genetic
and epigenetic instability

@7 Initial set of mutations

C7 @& New mutations

GE ]»New epigenetic changes

Bakhshi TJ, Georgel PT. Genetic and epigenetic determinants of diffuse large B-cell ymphoma. Blood Cancer J. 2020 Dec 4;10(12):128.



Bispecific
antibody

Effector T cell

Granzymes and
perforins

T cell

expansion and CD20 ffcos CD20 CO3  cp2o
recruitment ]
CD3

Mosunetuzumab Epcoritamab

Lymphoma cell

Glofitamab

Cell death

Odronextamab

Remove blood from
patient to get T cells

CAR T cells bind to cancer
cells and kill them

-

CART cell
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Make CAR T cells in the lab
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|
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[ ]

Cassanello G, Luna de Abia A, Falchi L. Trial watch: bispecific antibodies for the treatment of relapsed or refractory large B-cell ymphoma. Oncoimmunology. 2024 Mar 3;13(1):2321648.

https://www.cancer.gov/news-events/cancer-currents-blog/2023/large-b-cell-lymphoma-axi-cel-zuma-7-trial



. Como podemos ver mas alla de lo evidente?

ThunderCats (1985) - Rankin/Bass Animated Entertainment



Ep'\genomiCs

Informacion “mutiomica” del
LDCGB

Aplicabilidad para la practica
clinica esta en desarrollo

https://www.thermofisher.com/cl/es/home/brands/thermo-scientific/molecular-biology/molecular-biology-learning-center/molecular-biology-resource-library/spotlight-articles/supporting-multi-omics-approaches.html



Las tecnicas basadas en acidos nucleicos han
comenzado a dar senales
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Morin RD, Arthur SE, Hodson DJ. Molecular profiling in diffuse large B-cell ymphoma: why so many types of subtypes? Br J Haematol. 2022 Feb;196(4):814-829.
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1er paso fue COO (2000)
vs ABC
(perfiles de expresion génica - RNA)

Biologia de enfermedad

Pronostico: GCB > ABC

Scott DW. Cell-of-Origin in Diffuse Large B-Cell Lymphoma: Are the Assays Ready for the Clinic? Am Soc Clin Oncol Educ Book. 2015:€458-66.



En > 20 anos no logramos una senal contundente guiados por esta clasificacion

Table 1. Phase Il randomized controlled trials of subtype-guided therapy in DLBCL.

Trial Arms Subtype Bridging Subtyping Endpoint
enrollment therapy method

ROBUST |51] R2-CHOPvsR- ABC-DLBCL No™ NanoString PFS not met
CHOP

REMoDL-B RB-CHOP vs R- All 1 cycle [llumina DASL PFS met in ABC at

41,53 ] CHOP R-CHOP 5-years

PHOENIX [+R-CHOP vs R- Non-GCB No* Hans IHC EFS not met

|54] CHOP DLBCL

ESCALADE R-CHOP-A vs R- ABC-DLBCL 1 cycle NanoString PFS in progress

|56] CHOP R-CHOP

EFS = event-free survival.; IHC = immunohistochemistry; PFS = progression-free survival; R2-CHOP = R-
CHOP plus lenalidomide; RB-CHOP = R-CHOP plus bortezomib; R-CHOP-A = R-CHOP plus
acalabrutinib; R-CHOP-I = R-CHOP plus ibrutinib

Hilton LK, Scott DW, Morin RD. Biological heterogeneity in diffuse large B-cell ymphoma. Semin Hematol. 2023 Nov;60(5):267-276.



2ndo paso fue identificar
reordenamientos MYC/BCL2
(y expresion)
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| o | Double-expresser
Double-hit £ Iymphomas
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Dunleavy K. Aggressive B cell Lymphoma: Optimal Therapy for MYC-positive, Double-Hit, and Triple-Hit DLBCL. Curr Treat Options Oncol. 2015 Dec;16(12):58.



Se ha podido refinar categorias pronosticas en base

perfiles expresion génica (GEP)

Gene Expression Analysis
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Hilton LK, Scott DW, Morin RD. Biological heterogeneity in diffuse large B-cell ymphoma. Semin Hematol. 2023 Nov;60(5):267-276.



Perfil del doble hit se extiende mas alla del reordenamiento Myc/BCL2 =
“Dark Zone Signature”
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Arrastra su pronostico —> “Alto Grado Molecular”

Alduaij W, Collinge B, Ben-Neriah S, Jiang A, Hilton LK, Boyle M, Meissner B, Chong L, Miyata-Takata T, Slack GW, Farinha P, Craig JW, Lytle A, Savage KJ, Villa D, Gerrie AS, Freeman CL, Gascoyne RD,
Connors JM, Morin RD, Sehn LH, Mungall AJ, Steidl C, Scott DW. Molecular determinants of clinical outcomes in a real-world diffuse large B-cell ymphoma population. Blood. 2023 May 18;141(20):2493-2507.



Soy un clinico, quiero intervenir —> jnecesito biomarcadores predictivos!

diagnostic prognostic predictive

100

probability of survival

... S drug A drug B

Khomiak A, Brunner M, Kordes M, Lindblad S, Miksch RC, Ohlund D, Regel |. Recent Discoveries of Diagnostic, Prognostic and Predictive Biomarkers for Pancreatic Cancer. Cancers (Basel). 2020 Nov 2;12(11):3234.



“El cancer es una enfermedad del genoma”

Sustaining Evading
proliferative signaling growth suppressors

Nonmutational
epigenetic reprogramming

Unlocking
phenotypic plasticity

Deregulating
cellular
metabolism

Avoiding immune
destruction

Resisting cell Enabling
death replicative
immortality
= name Tumor-promotin
instability & | promoting
. inflammation
mutation

Polymorphic
Senescent cells 'y . P
microbiomes
Inducing or accessing Activating invasion &

vasculature metastasis

Hanahan D. Hallmarks of Cancer: New Dimensions. Cancer Discov. 2022 Jan;12(1):31-46.



Proyecto Genoma Humano

Cost per Raw Megabase of DNA Sequence

3.2 Billion Bases

10,000.000

o 3. years
>
N

TGTGTGATCAACAAGAAC 100.000 Moore’s Law
ACACACTAGTTGTTCTTG {00 I00%

8506 10.000

75+
WA

1.000

' 50-
0.100 = : |
N H G
\ 25- /4 R::::ri'h insftte |

0.010 =

’ ge ome.gpvlsequgncingosts ‘ l
I T ) 0.001 = — ! ‘ S _—
OO O . |qqo 2003 2022 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Year

lﬁﬂl Entire Genome

’ GGTGAAAGCAGGCCATATTAGCTAGGCTGAATTTTTAGCTCA
AACALLCCATATTACCTA
TACCCTCAATTTTTGLCTCA

Eficiente y menor costo - —_ RS oy byl

 e— TOCAAACALLCCATATTA
TTACLCTA CTLAATTTTT
ATATTALCTA CTLAATTT

Clevalab. Next Generation Sequencing - A Step-By-Step Guide to DNA Sequencing.



NGS = Secuenciacion paralela masiva
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Alta capacidad de procesamiento (High-throughput)



Reference Genome Assembly

Ejemplo representativo del conjunto de genes en un individuo idealizado de una especie.
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Genome Data Viewer - NCBI". www.ncbi.nim.nih.gowv.


https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40

https://www.cytotest.com/ngs.asp

DNA Extraction
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LIBRARY Preparation

DNA Fragmentation
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Ejemplo: secuenciacion por sintesis (lllumina)

Image Courtesy of Illlumina, Inc



Ejemplo: secuenciacion por semiconduccion (lon Torrent)

\:
=)
dNTP N
|\
Add dNTPs that build H+ ions get released when Sequence output is generated
the DNA sequence DNA bases are matched by the detection systems

Postgenomic technologies for genomic and proteomic analysis in biological and medical research Ukrainian Journal of Ecology - December 2019



Una vez que tenemos las “lecturas” (reads) alineamos informaticamente con la secuencia de
referencia para identificar las variantes

Reference sequence Non-human
Chr1 sequence

e - .
Homozygous  Hemizygous Translocation

Point mutation Indel deletion deletion Gain breakpoint Pathogen

I |
I

Copy number alterations

Meyerson M, Gabriel S, Getz G. Advances in understanding cancer genomes through second-generation sequencing. Nat Rev Genet. 2010 Oct;11(10):685-96.



Depth of coverage
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Next Generation Sequencing

Genome Sequencing

Whole genome
MDD DD
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Fragments [T i a0 EHH
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Reads w= _ o = o ™
>30 = == = == -

Caverage: All genes and non-coding DNA
Accuracy: Low

Time: Longest turnaround time

Cost: Most expensive

Depth: 30X

\

EXxome Sequencing
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Coverage: Entire exome {20-25k genes)
Accuracy: Good

Time: Long turnaround time

Cost: Cost-effective

Depth: =50-100X
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Targeted Gene Panel
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Reads
>500x

Coverage: 10-3500 genes

Accuracy: High

Time: Rapid turnaround time (few days)
Cost: Most cost-effective

Depth: >500X

Template adapted from: Dr. Roshini Abraham
Clinical immunhologlist at Nationwide Clildrens Hospital




Mutaciones driver
Proveen ventajas adaptativas —> originan clon neoplasico

Tier 1 Tier 1
DLBCL DLBCL FL DLBCL & FL
HIST1H2BE/K HIST1H1C/D
HLA-A/B/C/DMB HIST1H2AC/BC/AM
NFKBIE/Z ACTB
NOTCH1/2 BCL10
ATM BTK
BRAF EEF1A1
BIRC6 EP300
CD58 FA
CIITA HVCN1
DTX1 KLHL6
ETV6 MEF2B
ETS1 POU2AF1
FBXW7 POU2F2
GRB2 RRAGC
GRHPR SGK1
HIST1H3B SOCSH
IL4R STAT6
ITPKB TMSB4X
JUNB TNFAIP3
KLHL14
KRAS
LCOR
LRRN3
MGA
MPEGH
el Tier 1 DLBCL & FL,
NOL9 Tier 2 BL
OSBPL10 ?32'&2
PIM2 .
PTPNG Tier 1 FL, CARD11
RB1 DLBCL & BL cps3
SETD1B BCL6/7A EBF1
SF3B1 ARID1A  HIST1H1B
SPEN CCND3 IRF8
STAT3 Tier 1 CREBBP PIM1
TAF1 EZH2 TBL1XR1
TOX DLBCL & BL FOXO1  TNFRSF14
TMEM30A FBXO11 GNA13
UBE2A HNRNPU GNAI2
WEE1 PTEN HIST1H1E
XPO1 SIN3A IGLL5
ZC3H12A RFX7 Kystst
ZNF292 MYO
BL SMARCA4

Coyle KM, Dreval K, Hodson DJ, Morin RD. Audit of B-cell Cancer Genes. Blood Adv. 2025 Jan 24:bloodadvances.2022009461.
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LDCGB es una enfermedad de
alteraciones genomicas

iMuchas!
(al menos 150 “drivers”)

Shimkus G, Nonaka T. Molecular classification and therapeutics in diffuse
large B-cell lymphoma. Front Mol Biosci. 2023 Feb 3;10:1124360.

Alaggio R, Amador C, Anagnostopoulos |, et al. The 5th edition of
the World Health Organization Classification of Haematolymphoid
Tumours: Lymphoid Neoplasms. Leukemia. 2022;36(7):1720-1748.



DNA tumoral

La distribucion de las mutaciones no es al
azar sino que se “agrupan” en clusters

Determinan programas oncogeénicos
compartidos

Configurando subtipos biologicos
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Genetic Alterations
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Morin RD, Arthur SE, Hodson DJ. Molecular profiling in diffuse large B-cell lymphoma: why so many types of subtypes? Br J Haematol. 2022 Feb;196(4):814-829.



3 grupos desarrollaron casi en paralelo
clasificaciones de subgrupos moleculares

National Cancer Institute UK Haematological Malignancy Research Network  Harvard
(NCI)

Modified
LymphGen Harvard
- HMRN (DLBclass)

Esto robustece los subgrupos, no parecen grupos disenados arbitrariamente,
reflejan reales subtipos biologicos con leves diferencias

Cutmore NH, Krupka JA, Hodson DJ. Genetic Profiling in Diffuse Large B-Cell Lymphoma: The Promise and the Challenge. Mod Pathol. 2023 Jan;36(1):100007.



Nomenclaturas distintas pero agrupaciones similares
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Related
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Nodular lymphocyte predominant
Hodgkin lymphoma
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GCB
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Primary mediastinal B
cell ymphoma

Other

NEC

Co

NA

NA

NOTCH1, ID3

Poor

Chronic lymphocytic
leukaemia

Cutmore NH, Krupka JA, Hodson DJ. Genetic Profiling in Diffuse Large B-Cell Lymphoma: The Promise and the Challenge. Mod Pathol. 2023 Jan;36(1):100007.




Sobreposicion no es exacta, pero similar

EZB/BCL2/C3
By A53/C3

.
\M"

i

|

EZB-MYC/ MHG

MCD/MYD88/C5

ST2
SOCS1/SGK1
TET2/SGK1

° C{ Unknown

subtype

BN2/NOTCH2/C1 -

Distinto numero de casos no clasificados

Cutmore NH, Krupka JA, Hodson DJ. Genetic Profiling in Diffuse Large B-Cell Lymphoma: The Promise and the Challenge. Mod Pathol. 2023 Jan;36(1):100007.



bone Concepto de “linfomas relacionados”
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Mas comunmente mencionada ha sido la del NCI —> Lymphgen
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Wright GW, Huang DW, Phelan JD, Coulibaly ZA, Roulland S, Young RM, Wang JQ, Schmitz R, Morin RD, Tang J, Jiang A, Bagaev A, Plotnikova O, Kotlov N, Johnson CA, Wilson WH, Scott
DW, Staudt LM. A Probabilistic Classification Tool for Genetic Subtypes of Diffuse Large B Cell Lymphoma with Therapeutic Implications. Cancer Cell. 2020 Apr 13;37(4):551-568.e14.



Problema: diferentes tipos de analisis para llegar a clasificar

Genetic Analysis

o WGES
e Exome sequencing
e Panel sequencing

e +/- Copy number
e +/- FISH (BCL2, BCLO)

Hilton LK, Scott DW, Morin RD.

Mutation Signature (LymphGen)
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Biological heterogeneity in diffuse large B-cell ymphoma. Semin Hematol. 2023 Nov;60(5):267-276.



“Disecar la heterogeneidad bioldgica = Clasificacion Molecular”

Large B-cell
Lymphomas

HGBCL-DH-BCL2

DLBCL-NOS

PCNSL

DLBCL-T
Other

Immunophenotype Extranodal

Hilton LK, Scott DW, Morin RD. Biological

Diagnostic Refined COO Genetic heterogeneity in diffuse large B-cell lymphoma.
Entity Subtype Subtype Semin Hematol. 2023 Nov;60(5):267-276.




Leo Leonni (1910 - 1999)



Lionni, L. (1970). Fish is Fish. Pantheon Books.
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R-CHOP se establecio hace > 20 anos

A Randomized, Controlled Trials for Previously Untreated DLBCL

2002: R-CHOP superior 2022: Pola-R-CHP
to CHOP superior to R-CHOP
R-CHOP [ 399 Patients GELA LNH-98.5
R-CHOP+RTX maintenance [ 632 Patients NCT00003150 )
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Dose-adjusted EPOCH-R N 524 Patients NCT00118209
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RTX+chemotherapy vs. obinutuzumab+chemotherapy [ 670 Patients NCT01659099 -
R-CHOP+ibrutinib [ 838 Patients NCT01855750-
R-CHOP+lenalidomide [ 570 Patients NCT02285062
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| |

| I | | | | | !
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Cumulative No. of
Patients Enrolled

Palmer AC, Kurtz DM, Alizadeh AA. Cell-of-Origin Subtypes and Therapeutic Benefit from Polatuzumab Vedotin. N Engl J Med. 2023 Aug 24;389(8):764-766.



Polatuzumab Vedotin in Previously
Untreated Diffuse Large B-Cell Lymphoma

Progression-free Survival (Estimate at 2 Years)
HR for progression, relapse, or death, 0.73; 95% Cl, 0.57-0.95; P=0.02
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Pola-R-CHP R-CHOP
Actualizacion 5 anos: 64.2% (95% CI: 58.78-69.53). 59.1% (95% CI: 53.87-64.40) 5.1 % mayor PFS

Tilly H et al. Polatuzumab Vedotin in Previously Untreated Diffuse Large B-Cell Lymphoma. N Engl J Med. 2022 Jan 27;386(4):351-363.



Consistentemente habia demostrado beneficio diferencial en el subgrupo ABC

B Cell of Origin and Response to Polatuzumab Vedotin in DLBCL
Type Sites
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Palmer AC, Kurtz DM, Alizadeh AA. Cell-of-Origin Subtypes and Therapeutic Benefit from Polatuzumab Vedotin. N Engl J Med. 2023 Aug 24;389(8):764-766.



En forma observacional si parece ser predictivo para Polatuzumab vedotin
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A veces nuestra teoria implicita “nos acomoda”

Edward R Scheffer Cliff - The Predictive Value of Cell-of-Origin Subtype By Hans Algorithm in 718 Patients with Large B Cell Lymphoma Receiving Polatuzumab Vedotin ASH24



Estudio PHOENIX: Ibrutinib - R-CHOP vs Placebo - R-CHOP

EFS (Todos) EFS (ABC)
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Ibrutinib + R-CHOP 419 384 365 356 342 337 328 309 236 159 100 38 4 O
Placebo + R-CHOP 419 400 382 363 347 335 329 301 237 157 99 51 12 0

Younes A, Sehn LH, Johnson P, Zinzani PL, Hong X, Zhu J, Patti C, Belada D, Samoilova O, Suh C, Leppa S, Rai S, Turgut M, Jurczak W, Cheung MC, Gurion R, Yeh SP, Lopez-Hernandez A, Dihrsen U,
Thieblemont C, Chiattone CS, Balasubramanian S, Carey J, Liu G, Shreeve SM, Sun S, Zhuang SH, Vermeulen J, Staudt LM, Wilson W; PHOENIX investigators. Randomized Phase lll Trial of Ibrutinib and
Rituximab Plus Cyclophosphamide, Doxorubicin, Vincristine, and Prednisone in Non-Germinal Center B-Cell Diffuse Large B-Cell Lymphoma. J Clin Oncol. 2019 May 20;37(15):1285-1295.



Phoenix Phase Il Clinical Trial in Previously Untreated
Non-GCB Diffuse Large B Cell Lymphoma
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“Phoenix rises from the ashes”

100% sobrevida MCD y N1 con ibrutinib +
R-CHOP vs 50% R-CHOP solo.

Wilson WH, Wright GW, Huang DW, Hodkinson B, Balasubramanian S, Fan Y, Vermeulen J, Shreeve M, Staudt LM.
Effect of ibrutinib with R-CHOP chemotherapy in genetic subtypes of DLBCL. Cancer Cell. 2021 Dec 13;39(12):1643-1653.€3.



La gran promesa de clasificar es dirigir terapia en el futuro

Treatment Procedure

N=128

¥ R-CHOP x 1 cycle
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Complete Response Rate
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88%
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P=0.003
0%

Treatment Groups

Zhang MC et al. Genetic subtype-guided immunochemotherapy in diffuse large B cell ymphoma: The randomized GUIDANCE-01 trial. Cancer Cell. 2023 Oct 9;41(10):1705-1716.€5.
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El concepto entusiasma pero cautela por el momento
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Es necesario confirmar - desarrollar

Zhang MC et al. Genetic subtype-guided immunochemotherapy in diffuse large B cell ymphoma: The randomized GUIDANCE-01 trial. Cancer Cell. 2023 Oct 9;41(10):1705-1716.€5.



Combination Targeted Therapy in Relapsed Diffuse
Large B-Cell Lymphoma

A Targeted Survival Pathways B Treatment and Follow-up
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Diseno de esquema para DLBCL R/R en base a vias de sobrevida asociadas a las mutaciones oncogeénicas

Melani C et al..Combination Targeted Therapy in Relapsed Diffuse Large B-Cell Lymphoma. N Engl J Med. 2024 Jun 20;390(23):2143-2155



Combination Targeted Therapy in Relapsed Diffuse
Large B-Cell Lymphoma

B Response
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Alto interés respuestas completas en subgrupos de peor pronostico

Melani C, Lakhotia R, Pittaluga S, Phelan JD, Huang DW, Wright G, Simard J, Muppidi J, Thomas CJ, Ceribelli M, Tosto FA, Yang Y, Xu W, Davies-Hill T, Pack SD, Peer CJ, Arisa O,
Mena E, Lindenberg L, Bergvall E, Portell CA, Farah RJ, Lee ST, Pradhan A, Morrison C, Tadese A, Juanitez AM, Lu C, Jacob A, Simmons H, Figg WD, Steinberg SM, Jaffe ES,
Roschewski M, Staudt LM, Wilson WH. Combination Targeted Therapy in Relapsed Diffuse Large B-Cell Lymphoma. N Engl J Med. 2024 Jun 20;390(23):2143-2155



Otras posibles aplicaciones

Distintos riesgos y tipos compromiso SNC
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Bock AM, Wenzl K, Novak JP, Stokes ME, Hopper MA, Krull JE, Dropik AR, Sarangi V, Ortiz M, Stong N, Huang CC, Maurer MJ, King RL, Farooq U, Wang Y, Witzig TE, Ansell SM, Habermann TM,
Cerhan JR, Gandhi AK, Nowakowski G, Novak AJ. Molecular Features of Diffuse Large B-Cell Lymphoma Associated With Primary Treatment Resistance. Hematol Oncol. 2025 Jan;43(1):e70006.
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Caracterizacion y Enfermedad Minima Residual por DNA tumoral circulante

i —
—
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Se describen potenciales biomarcadores predictivos en todos los “omics”

— Germinal Center Post Germinal Center
Counterpart | @ Centroblast ¢ Centrocyte €  Memory B-cell @  Plasmablast
l Protein GCB Non-GCB
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Probablemente el enfoque sea “integrador”

Naoi Y, Ennishi D. Understanding the intrinsic biology of diffuse large B-cell ymphoma: recent advances and future prospects. Int J Hematol. 2025 Mar;121(3):321-325.
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Anecdota: “Una historia de precision”

* Hombre, 47 anos

* Antecedentes
* Colitis Ulcerosa —> Sulfasalasina
* Nefritis intersticial —> Enfermedad renal cronica
* Transplate renal (2014 - madre donante) — Terapia Inmunosupresora

* Consulta: Diplopia y adenopatias (2024)
* Imagenes:
®* Masa en seno cavernoso con compresion extrinseca de 3er par craneano.
* Multiples adenopatias supra e infra diafragmaticas



“Una historia de precision”

* Biopsia:
* Linfoma de Alto Grado Doble Expresor Myc/BCL2

* FISH reordenamiento Myc/BCL2 negativo
* IFT en LCR (-) para linfoma

®* Tratamiento
®* 1eralinea: Pola-R-CHP —> Enfermedad refractaria
* Radioterapia paliativa masa seno cavernoso

* 2nda Linea: Glofitamab - GemOx —> Enfermedad Progresiva (2ndo ciclo)
* 3era Linea:

* Radioterapia (compromiso retrofaringeo con compresion raices dorsales)

* Venetoclax - ICE - R —> RP* —> RT —> Enfermedad progresiva (pre 2ndo ciclo)
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Alemana.

COMENTARIO

Se analizan las poblaciones viables (72% de 200.000 eventos) contenidas en la muestra y constituidas
por las siguientes subpoblaciones:

Linfocitos T: 3%
Linfocitos B: 0%
Células NK: 0%
Monocitos: 0%

Linfocitos Patolégicos: 97%

ANALISIS

En las poblaciones analizadas se observan linfocitos T con expresion de los antigenos CD45 (intenso),
CD3 (intenso), CDS (intenso) y subtipos CD4 y CD8 en relacion normal (0.89) La expresion de TRBC1
es policlonal para ambas subpoblaciones. No se observan linfocitos B ni células NK.

Llama la atencion una gran poblacién de células de gran tamafio y de alta complejidad, con expresion

de CD45 (intenso), CD19 (intenso), CD20 (intenso) y CD38 (muy intenso), en ausencia de expresion de
CD3 CDS5. Esta poblacion expresa cadena liviana kappa exclusiva (monoclonal).

CONCLUSION
Muestra de tejido compatible con una neoplasia de células B grandes



Biopsia Core Lesion femur derecho

Diagnostico Clinico/Antecedentes:
Linfoma de alto grado. Lesion en fémur derecho hipercaptante al PET.

Muestras Enviadas:
Partes blandas , Biopsia de partes blandas por Ag o tru-cut , 3 trucut 16G desde lesion de partes blandas
que rodea femur derecho proximal

Examen Macroscopico:

En formalina 7 fragmentos cordonales de tejido blanquecino amarillento de 3 a 15 mm de longitud por 1
mm de diametro.

Examen Microscopico:

Tejido muscular esquelético infiltrado por proliferacion linfoide atipica de patron de crecimiento difuso,
compuesta por celulas de nucleos grandes, ovoideos, vesiculosos, con uno o mas nucléolos prominentes.
Se reconocen numerosas figuras mitoticas, cuerpos apoptoticos y macrofagos con cuerpos tingibles que
dan un aspecto de cielo estrellado.Se realizo tincion inmunohistoquimica para PD-1 y PD-L1 que
muestran un 10% de tincion en células neoplasicas.

CPS: 10%

Diagnostico:
HALLAZGOS COMPATIBLES CON LINFOMA L DE ALTO GRADO (VER NOTA).



Resultados NGS

| Oncomlne Comprehensive Assay ﬁ

Comprehensive genomic profiling without compromise

Diagnéstico Clinico/Antecedentes: |99 Va”anteS!
Linfoma de alto grado. Lesion en fémur derecho hipercaptante al PET. o
12 patologicas

Muestras Enviadas:
Partes blandas , Panel ONCO-501 , En biopsia H24-28091. Antecedente biopsia H24-28091 (CAS):
HALLAZGOS COMPATIBLES CON LINFOMA B DE ALTO GRADO (partes blandas).

Examen Microscopico:

ESTUDIO DE MUTACIONES PANEL CAS-ONCO501 B24-00392 DE LA MUESTRA H24-28091

Diagnostico:
ALTERACIONES DETECTADAS:

-CARGA MUTACIONAL TUMORAL: 88.45 mut/Mb (ver comentario). —_— |Nestabilidad genomica ¢ neoantigenos?
-INESTABILIDAD MICROSATELITAL: DETECTADA/ALTA (Ver comentario).

-MUTACION T125M EN GEN TP53 (Frecuencia: 41%; c.374C>T; p.Thri125Met; rs786201057). =l QulmloreS|stenc|a
-MUTACION R38G EN GEN PIK3CA (Frecuencia: 47%; c.112C>G; p.Arg38Gly; rs749415085).

-MUTACION R441P EN GEN FBXW?7 (Frecuencia: 44%); c.1322G>C; p.Arg441Pro). \ Accionable?
-MUTACION S2803Pfs* EN GEN ZFHX3 (Frecuencia: 47%,; c.8407delT; p.Ser2803ProfsTer).

-MUTACION W53* EN GEN MTIF2 (Frecuencia: 45%); c.158G>A; p.Trp53Ter).

-MUTACION T380Pfs* EN GEN KCND2 (Frecuencia: 44%; c.1138delA; p.Thr380ProfsTer).

-MUTACION N1263Tfs* EN GEN CSMD3 (Frecuencia: 44%; c.3788delA; p.Asn1263ThrfsTer).

-MUTACION T69Pfs* EN GEN CTCF (Frecuencia: 44%; c.204delC; p.Thr69ProfsTer).

-MUTACION T106Hfs* EN GEN ZNF177 (Frec.: 43%; c.316delA; p.Thr106HisfsTer). Lymphgen: “Other” —> ;A53?
-MUTACION P473Rfs* EN GEN CNTNAP5 (Frecuencia: 42%; c.1418delC; p.Pro473ArgfsTer).

-MUTACION R2653* EN GEN CSMD3 (Frecuencia: 41%; ¢c.7957C>T; p.Arg2653Ter).

-MUTACION W586* EN GEN FUBP1 (Frecuencia: 40%; c.1757G>A; p.Trp586Ter).



“Caldero Magico”

CD 38 intenso PD1/PDL1 10%

Carga Mutacional Tumoral Alta Inestabilidad Microsatelital




“Caldero Magico”

[ASLC
BRIEF REPORT < —
Daratumumab Plus Atezolizumab in Previously ) Check for updats

Treated Advanced or Metastatic NSCLC: Brief
Report on a Randomized, Open-Label, Phase 1b/2

Study (LUC2001 UJNJ-54767414)

Rathi N. Pillai, MD,?* Suresh S. Ramalingam, MD,® Meena Thayu, MD,"

Patricia Lorenzini, RN, Diana A. Alvarez Arias, PhD,“ Christopher Moy, MS,"“
Natalie Hutnick, PhD,“ Roland Knoblauch, MD,“ Huaibao Feng, PhD,®

Colleen Kane, PhD,“ Leora Horn, MD, Martin Reck, MD," Santiago Ponce, MD,%" on
behalf of the LUC2001 Investigators

Seguro (NO eficaz en NSCLC)

Eﬁ'iﬁ:ainﬁ'N "Ramalingam SS, Thayu M, Lorenzini P, Aivarez Arias DA, Moy C, Hutnick N, Knoblauch R, Feng H, Kane C, Horn L, Reck M, Ponce $; LUC2001 Investigators. Daratumumab Pius Atezolizumab in
Previously Treated Advanced or Metastatic NSCLC: Brief Report on a Randomized, Open-Label, Phase 1b/2 Study (LUC2001 JNJ-54767414). JTO Clin Res Rep. 2020 Oct 7;2(2):100104.



“Caldero Magico”




2 ciclos

Respuesta Completa

Deauville 3 !!!

‘.



Reflexiones finales

Historia que se esta escribiendo.

Yo estoy convencido:

Nuevas herramientas —> mecanismos de enfermedad —> biomarcadores
predictivos —> decisiones con mayor precision —> oportunidades

Permitira mayor eficacia y exponer a menos toxicidad.
Desafios
—> incentivos (indicaciones) se desalinean este desarrollo

—> adopcion

Esto tensiona mas a nuestro paises en Latinoameérica



Clinica
Alemana e HOSPITAL
- b PADRE HURTADO
iMUChaS GraCIaS! Creciendo con Ustedes

I\l
..Omm. i v-d'

b

Joaquin Diaz Schmidt

I I I 1.
v d u - - CRINTINTUNTUNT N O

l"l‘ll|llllllll|ll'

- INTUNTUNUNUNUNUNTY

Lo b b e e )
INTUNUNUNUNUNUNUNUN
'I['|III/‘|/'I/lI/'|[lI/‘I
- - - - - - - -

NUNTUNTUN

U

Facultad de Medicina Mail: jodiaz@alemana.cl X = @iHematologo

Clinica Alemana - Universidad del Desarrollo DDA )

. v Z¥cytohance



mailto:jodiaz@alemana.cl

