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Sunum Plani

Diffiiz Biyuk B Huicreli Lenfoma epidemiyoloji

R-CHOP neden yetersiz?

Hiicre kokeni neden dnemli, tespit edilebilir mi?

Hiicre kokeni disinda koti gidisle iliskili genetik alt gruplar var mi? (Double expressor,
double hit)

Hlicre kdkeni, double hit tedaviyi etkilemeli mi?

Bunlarin 6tesinde neleri hedefleyebiliriz?



Sunum oncesi sorular:

e Rutin pratiginizde patoloji raporlariniz GCB veya non-GCB lenfoma ayrimi yapiyor mu?
* Evet
* Hayir

e Rutin pratiginizde patoloji raporlariniz myc ve bcl2 ekspresyon durumunu iceriyor mu?
* Evet
* Hayir

* Double HIT lenfoma (doku fish) tespiti icin ileri genetik yontemler kullaniyor musunuz?
* Evet
* Hayir

. HUc?re kokeni veya genetik ozelliklerini bildiginiz hastalarda tedavi seciminiz degisiyor
mu-
* Evet
* Hayir



DiffGz BUyuk B Hucreli Lenfoma - Epidemiyoloji

e Diffliz BuylUk B Hucreli Lenfoma en sik gortlen Non-Hodgkin Lenfoma alt tipi, tim
NHL lerin yaklasik %25-35’in1 olusturuyor, yillik insidans 7-4.9/100000, medyan tani
yasl 64, erkeklerde hafif dlizeyde daha sik, 5 yillik OS %62 (kemik iligi tutulumu yoksa,

%10 kemik iligi tutulumu varsa)
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FIGURE 1. Estimated Cases and Distribution of Mature Non-Hodgkin Lymphoid Neoplasm Subtypes: United States, 2016.

CLL/SLL indicates chronic lymphocytic leukemia/small lymphocytic lymphoma; DLBCL, diffuse large B-cell lymphoma; NHL, non-Hodgkin lymphoma.
*Includes Waldenstrom macrolobulinemia.
"Includes Hairy cell leukemia variant.
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R-CHOP neden yetersiz?

CHOP plus rituximab

Probability of Event-free Survival
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Figure 1. Event-free Survival among 399 Patients Assigned to Chemotherapy with Cyclophosphamide,

Doxorubicin, Vincristine, and Prednisone (CHOP) or with CHOP plus Rituximab.

Coiffier B et.al, Blood. 2010 Sep 23;116(12):2040-5

Survival Distribution Function

Survival Distribution Function

1.007 Figure 1. Progression-free survival in patients treated with
CHOP and R-CHOP. Median progression-free survival (PFS) was
1.2 years (95% CI: .9-1.8) in the cyclophosphamide, doxorubicin,
0.75 vincristine, and prednisone (CHOP) arm and 4.8 years (95% CI:
2.7-7.6) in the CHOP plus rituximab (R-CHOP) arm (P < .0001).
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1.007 Figure 2. Overall survival in patients treated with CHOP and
R-CHOP. Median overall survival (OS) was 3.5 years (95% CI:
i 2.2-5.5) in the CHOP arm and 8.4 years (95% Cl: 5.4-not
0.75 reached) in the R-CHOP arm (P < .0001).
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Author (trial/phase) N Treatment Patient selection PFS/EFS 0S
Coiffier et al. (GELA/III) 202 R-CHOP x 8 vs X Age 60-80y 57% vs. 38% (2y) 70% vs. 57% (2y)
197 CHOP x 8 Stage IT-TV (35% vs.20% (10y)  43.5% vs.28% (10) |
Pfreundschuh et al. 413 R-CHOP-like* X 6 vs Age 18-60y 79% vs.58% (3y)  93% vs. 84% (3 y)
(MInT/III) 410 CHOP like* x 6 aalPI 0 or 1 74% vs. 56% (6 y) 90% vs. 80% (6y)
Stage I(+bulk or II-IV)
Pfreundschuh et al. 306 R-CHOP-14 x 6 Age61-80y 66.5% (3 y) 78% (3 y)
(RiICOVER-60/III)* 304 R-CHOP-14 x 8 Stage I-IV 63% (3 ) 72.5%(3 y)
209 CHOP-14 X 6 47% (3 y) 68% (3 y)
219 CHOP-14 x 8 53% (3 y) 66% (3 y)
Cunningham et al. (ASCO 2011) 540 R-CHOP-21 x 8 Age61-80y 81% vs. 83% (2y) 81% vs.83% (2y)
(NCRI/IIT) 540 R-CHOP-14 x 6 + G-CSF
Delarue et al. (ASCO 2012) 296 R-CHOP-21 x 8 Age 60-80y 60% vs. 56% (3y)  72% vs.69% (3y)
(LNHO03-6B/I1I) 304 R-CHOP-14 X 6 aalPI >1
Recher et al. (LNH03-2B/III) 196 R-ACVBP Age 18-59 y 87%vs.73% (3y)  92% vs.89% (3 y)
183 R-CHOP aalPI 1
Wilson et al. (NCI/II) 72 DA-EPOCH-R Age >18y 79% (5) 80% (5y)
Stage II-IV

Survival estimates shown for rituximab-containing regimens only and are rounded off where applicable to the nearest whole number.
*87% DLBCL; CHOP-like = CHOP-21 or CHOEP-21 in 92%; radiotherapy given to sites of bulk, extranodal disease (physician’s discretion).

T780% DLBCL.

EFS = event free survival; G-CSF = granulocyte colony-stimulating factor; GELA = Groupe d’Etude des Lymphomes de I’Adulte;
PES = progression-free survival; MInT = MabThera International Study Group; NCRI = British National Cancer Research Institute Study;
OS = overall survival; R = rituximab; RICOVER-60 = rituximab with CHOP Over Age 60 Years; y = year.



+ Detection of oncogenic pathways-related biomarkers
by immunohistochemistry on FFPE

* Cell of origin - prognostic groups
using gene expression in FFPE (NanoString)

* GEP selection of groups for NGS technology
Recognition of specific oncogenic pathways

* Cell of origin = prognostic groups

by immunohistochemistry Diffuz Buyuk B Hucreli
P . .
sl Gigin ~ prognoetio groule Lenfoma’da tarihsel evrim
application of GEP to human lymphomas

* Characterization by immunchistochemistry on FFPE
of MUML1 in normal and malignant lymphoid cells

* Cloning of MUM1/IRFdgene

* Characterization by immunochistochemistry on FFPE
of BCLG in normal and malignant lympheoid cells

* Clening of BCLG gene

* Modern histologic classifications




Distinct types of diffuse large
B-cell lymphoma identified
by gene expression profiling
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Erken ve direncli ntksler, birincil direncli hasta gruplari ->
Acaba ayni hastaligi mi tedavi ediyoruz?

Diffuse large B-cell lymphoma (DLBCL), the most common subtype of non-Hodgkin's lymphoma, is clinically heterogeneous: 40%
of patients respond well to current therapy and have prolonged survival, whereas the remainder succumb to the disease. We
proposed that this variability in natural history reflects unrecognized molecular heterogeneity in the tumours. Using DNA
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Subtype of Diffuse Large-B-Cell Lymphoma

Representative Signature
Genes
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Signature
1 Germinal-center B-cell-like 107 82 61 39 27 15 101 74 56 35 24 14
Stromal Score _—- Activated B-cell-like 93 60 38 23 11 6 90 45 30 17 10 5

> Relative Level of mRNA
Samples from Patients who Received R-CHOP (N=233) Expression

IP'den bagimsiz

Lenz G, Wright G, Dave SS, et al., N Engl J Med. 2008;359(22):2313-2323.



CD10 +

5y EFS, % (95% CI)

No. (%) 5-y 08, % (95% CI) P -3

cD10
Negative 110 (72) 44 (34-53) 018 47 (37-57) .89
Positive 42 (28) 74 (60-87) 51 (35-68)

Bel-6
Negative 67 (44) 30 (18-42) < .001 35 (22-49) .013
Positive 85 (56) 69 (59-79) 57 (46-68)

MUM1
Negative 80 (53) 66 (55-76) .008 62 (51-74) .003
Positive 71 (47) 36 (24-48) 31 (19-43)

Cyclin D2
Negative 133 (87) 58 (45-71) < .001 54 (44-63) < .001
Positive 19 (13) 11 (0-26) 7 (0-20)

Bel-2
Negative 76 (50) 55 (43-66) A7 54 (42-67) A7
Positive 76 (50) 50 (38-61) 42 (30-55)

FOXP1
Negative 57 (39) 58 (45-71) .29 52 (38-66) .25
Positive 90 (81) 50 (39-61) 48 (36-59)

TMA
GCB 64 (42) 76 (66-87) < .001 63 (50-76) .007
Non-GCB 88 (58) 34 (24-45) 36 (25-47)

IPl score
0-2 84 (66) 68 (58-78) < .001 65 (54-76) <.001
35 44 (34) 31 (17-45) 23 (9-37)

*Pvalues were determined by comparing survival distributions using the log-rank test.

GCB (42 cases)

Non-GC (27 cases)

— + MUM1

BCL-6

GCB (22 cases)

Non-GC {61 cases)

Hans, CP. Blood. 2004;103(1):275-282.
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A Colomea's Algorithm B Hans' Algorithm
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Figure 2. Five immunostaining algorithms wsed to assess differentiation profile (GCB vs non-GCB) in patients with DLBCL.



Study
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Choi
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Hans 152
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Gene-expression profiling and not immunophenotypic algorithms predicts
prognosis in patients with diffuse large B-cell lymphoma treated with

immunochemotherapy

*Gonzalo Gutiérrez-Garcia,! *Teresa Cardesa-Salzmann,' Fina Climent,2 Eva Gonzalez-Barca,? Santiago Mercadal,?

José L. Mate,® Juan M. Sancho,? Leonor Arenillas,* Sergi Serrano,* Lourdes Escoda,> Salomé Martinez,5 Alexandra Valera,’
Antonio Martinez,’ Pedro Jares,! Magdalena Pinyol,’ Adriana Garcia-Herrera,! Alejandra Martinez-Trillos,' Eva Ginég,’

Neus Villamor,! Elias Campo,! Luis Colomo,! and Armando Lépez-Guillermo, for the Grup per 'Estudi dels Limfomes de

Catalunya | Balears (GELCAB)

Departments of Hematology and Pathology, Hospital Clinic, University of Barcelona, Institut d'Investigacions Biomédigues August Pi i Sunyer (IDIBAPS),

Barcelona, Spain;

Spain; and *Hospital Joan XXIIl, Tarragona, Spain

Diffuse large B-cell lymphomas (DLBCLs)
can be divided into germinal-center B cell-
like (GCB) and activated-B cell-like (ABC)
subtypes by gene-expression profiling
(GEP), with the latter showing a poorer out-
come. Although this classification can be
mimicked by differentimmunostaining algo-
rithms, their reliability is the object of contro-
versy. We constructed tissue microarrays
with samples of 157 DLBCL patients homo-
geneously treated with immunochemo-
therapy to apply the following algorithms:

Colomo (MUM1/IRF4, CD10, and BCL6
antigens), Hans (CD10, BCL6, and MUM1/
IRF4), Muris (CD10 and MUM1/IRF4 plus
BCL2), Choi (GCET1, MUM1/IRF4, CD10,
FOXP1, and BCL6), and Tally (CD10,
GCET1, MUM1/IRF4, FOXP1, and LMO2).
GEP information was available in
62 cases. The proportion of misclassified
cases by immunohistochemistry com-
pared with GEP was higher when defining

the GCB subset: 41%, 48%, 30%, 60%,
and 40% for Colomo, Hans, Muris, Choi

2ZHospital Duran i Reynals, Hospitalet de Llobregat, Spain; *Hospital Germans Trias | Pujol, Badalona, Spain; “Hospital del Mar, Barcelona,

ﬁnd Tally, respectively. Whereas the Gﬁ
groups showed significantly different

5-year progression-free survival (76% vs
31% for GCB and activated DLBCL) and
overall survival (80% vs 45%), none of the
immunostaining algorithms was able to
retain the prognostic impact of the groups
(GCB vs non-GCB). In conclusion, stratifi-
cation based on immunostaining algo-
rithms should be used with caution in

guiding therapy, even in clinical trials.
, \(Blood. 2011;117(18):4836-4843)
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Prognostic value of immunohistochemical algorithms in
gastrointestinal diffuse large B-cell ymphoma

Hee Sang Hwang', Dok Hyun Yoon’, Cheolwon Suh’, Chan-Sik Park’, Jooryung Huh'
Departments of ' Pathology, *Oncology, University of Ulsan College of Medicine, Asan Medical Center, Seoul, Korea

Background
Diffuse large B-cell lymphoma (DLBCL) is a heterogeneous clinicopathological entity, and
its molecular classification into germinal center B cell-like (GCB) and activated B cell-like

(ABC) subtypes using gene expression profile analysis has been shown to have prognostic
significance. Recent attempts have been made to find an association between im-
munohistochemical findings and molecular subgroup, although the clinical utility of im-
munohistochemical classification remains uncertain.

Methods

The clinicopathological features and follow-up data of 68 cases of surgically resected gas-
trointestinal DLBCL were analyrzed. Using the immunohistochemical findings on tissue
microarray,. the cases were categorized into GCB and non-GCB subtypes according to
the algorithms proposed by Hans, Muris, Choi, and Tally.

Results

The median patient age was 56 yvears (range, 26— 77 years). Of the 68 cases included, 39_7%
(2 7/68) involved the stomach, and 60.3%246 (41/68) involved the intestines. The GCB and
non-SGCB groups sorted according to Hans, Choi, and Tally algorithms, but not the Muris
algorithm, were closely concordant (Hans wvs. Choi, «=0.775, P<20.001; Hans vs. Tally,
k=0.724, P=<-0.001; Choi wvs. Tally, «=0.528, P<10.001). Howewer, there was no prog-
nostic difference between the GCB and non-GCB subtypes, regardless of the algorithm
used. On univariate survival analyses, international prognostic index risk group and depth
of tumor invasion both had prognostic significance.

Conclusion
The Hans, Choi, and Tallyv algorithms might represent identical DLBCL subgroups, but

this grouping did not correlate with prognosis. Further studies may delineate the associa-
tion between immunohistochemical subgroups and prognosis.




Imminohistokimyasal Algoritmalar

e 3 veya 5 boyali algoritmalar kullanilabiliyor.
 GEP ile korelasyonu cogu calismada iyi.
e Avantaj: Rutin kullanimda kolayca uygulanabiliyor.

e Dezavantaj: Standardizasyonun olmamasi, subjektif degerlendirme.
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-EZH2 mutations
-MLL2 mutations
-CREBBP mutations
-EP300 mutations

Blocks to terminal differentiation
-BCL6 expression, EZH2 mutations

jon +\-
t
-MYC and BCL2 translocations
(DHIT) and protein over-expression

MTOR pathway activation

Signaling cascades
-PTEN dellloss (PI3K and AKT

activation)

ABC

-CD79A/B, CARD11, MYD88 mutations,

TNFAIP3 (A20) deletions

Histone modification
-MLL2 mutations

-CREBBP mutations
-EP300 mutations

Blocks to terminal differentiation
-BCLS6 translocations, PRDM1 loss/
mutations

-MYC translocations, MYC and BCL2
protein over-expression

MTOR pathway activation

Signaling cascades
-PI3K and AKT activation
ot -
Mww fvati

Molecular Immuno phenotype

subtype

GCB- CD20, CD10, CD22, (CD30), (BCL2),

olecL  (MYO), BCLG, GCET, HGAL, LMO2
PTEN™—, IRF4—, FOX —,

ABC- CD20, CD22, (CD30), (CD79A/B),

DLECL IRF4, FOXP1, (BCL2), (MYC), BCLE™—,

GCET—, LMO2™,

Presume d cell  Diagnostic
of crigin molecular
features
Germinal center  Gene
B-cell expression
profiling
Post-germinal Gene
center B- cell expression
profiling

Etiology  Frequency’

Unknown ~17 %

Unknown ~15%

Clinical features

Median age 61

Gender dominance: male 2 fermale

Nodal and extranodal

Bone marrow involvement: ~ 15 %

Survival ~60 % at 5 years

Curable ~ 50 %
Median age: 66

Gender dominance: male 2 fermale

Nodal and extranodal

Bone marrow involvement: ~ 15 %

Survival ~40 % at 5 years

Curable ~30 %
DLBCL Subtype | Cellular Origin (GEP) | Oncogenic Mutations/Pathways IHC 3 Year-PFS 3 Year-OS
EZH2 mutations _
BCL-2 translocation GCET (- CD10()
PI3K/Atk/mTOR activation
+ _ e "
GCB Germinal center-B cell PTEN deletion GCET () MUML () 67%-74%*" 80-85%*"
L fPTEN i
085 0 exPress1on GCET (-) CD10 (-) BCL6 (+)
BCL-6 mutations
P FOXP1 (-)
c-rel amplification
BCR/NF-kB activation GCET (+) MUMI (+)
CD79B mutations GCET (-) CD10(-)
ABC Post-germinal B cell CARDI11 mutations BCL6 (-) 40%-52%*" 45%-69%*"
MYD88 mutations GCET (-) CD10 (-)
TNFAIP3 mutations BCL6 (+) FOXP1 (+)
9p24 amplification CD20 (+) CD79a (+)
JAK-STAT activation PAXS (+) OCT2 (+) .
. 86% (with RT)* ‘
PMBL Thymic B cell CIITA translocations BOBI (+) CD30 (+ dim) ° ;‘;lf 1RT) 97%"
A
REL amplification
PDL-1/PDL-2 overexpression slg (-),CD15 (-)

Camicia et al. Molecular Cancer (2015) 14:207, Sandoval et.al,
Current Cancer Drug Targets, 2016, 16, 305-322, Sehn, LH et.al,
Blood. 2015 Jan 1;125(1):22-32

*R-CHOP like regimens. “Lentz ef al. 2008. ° Fu et al. 2008. ¥ At 5 years with DA EPOCH-R regimen. ° Dunleavy et al. 2013. Abbreviations: DLBCL, diffuse large B-cell
lymphoma; GEP, gene expression profile; IHC, immunochistochemistry; PFS, progression-free survival; OS, overall survival; GCB, germinal center B-cell, ABC, activated B-cell,
PMBL, primary mediastinal B-cell lymphoma; R-CHOP, rituximab, cyclophosphamide, doxorubicin, vincristine and prednisone; DA-EPOCH-R, dose-adjusted etoposide,
prednisone, vincristine, cyclophosphamide, doxorubicin and rituximab.
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Table 2. Multivariate Analysis of DHS, IPI, and COQ Subtype With
Progression-Free Survival and Overall Survival in Patients With DLBCL 1.0
Treated With R-CHOP )
Overall Survival Progression-Free Survival
0.8 1
Variable HR 95% ClI P HR 95% CI P
DHS 2 406 244t06.76 <.001 279 1.78t04.37 < .001 0.6
IP| score of ) -
35 275 164t04.60 <.001 272 1.72t04.29 <.001 ]

Non-GCB 1.08 0.641to01.82 .783 1.04 0.65to 1.67 .876

o
N
1

Overall Survival
(proportion)

Abbreviations: COO, cell-of-origin subtype; DHS, double-hit score; DLBCL,
diffuse large B-cell lymphoma; HR, hazard ratio; IPI, International Prognostic == Non-GCB/DHS 0/1 | . \
Index; non-GCB, non-germinal center B-cell-like; R-CHOP, rituximab with Non-GCB/DHS 2

cyclophosphamide, doxorubicin, vincristine, and prednisone.

o
(N
|

P<.001

0 12 24 36 48 60 72 84 96 108

Green et.al, J Clin Oncol 30:3460-3467, Johnson et.al,J Clin Oncol 30:3452-3459 .
Time (months)



Frequency (type of % GC based on Significant impact on Impactof MYC expression

Reference’ ymphomes studiedt ~~ GEP or phenotype Therapyt overall surivall— Witigating Factors alone on sunvival
Johnsonatdl, 2012 9% (DLBCL % RCHOP Adverse Nong reported None

Greenetal 2012% 2% (DLBCL 3% RCHOP Adverse None reported Nane

Hugtdl, 013" 34% (DLBCL % R.CHOP Adverse None reportd Nong

Dunleavy et el 2018 20%§ (OLBCL, ncludss 33% HIV+) 0% DAEPOCH-Raor short course EPOCHRR Nore Nong reported None

Peryetal, 20047 27% (OLACL) 4% R.CHOPor CHOP ke Adverse Noaffactmnon-GCgroup Irtermetate” overal vl
Friedbergetal 2014% 0% (achanced stage DLACL) N/A R.CHOP + iodng-131 ostumomab None None reportd NA

%DE X
that are thlt are
'!t DE GCB ﬂﬂmﬂﬂﬂﬂc DLBHLU lerin yaklasik

%20-30’u double

~ ekspressor. Double

~ ekspressorlerin cogu
non-GCB, double hitlerin
cogu GCB

Study
Green J Clin
Oncol 2012* 37%

S R
Oncol 2012* 201 19% 24% 76%

Hu Blood 2013* 466/ 70%  40% 34%  34% 66% NA_ NA

e o
Haematol 2014* 106 44% 64% 36%
s -
Oncol 20157 339 31% 39% 61%




Double-hit
lymphomas

Double-protein
lymphomas (DPL)

YC pl
WM" 5 i
e aberrancy |
IHC 37% 26%
FISH 12% 8%

% of DLBCL cases



Germinal Merkez DBBHL'da hedeflenebilecek patogenetik mekanizmalar

Immune escape

Constitutively active NK cell
PI3K/AKT/mTORC1 signaling ce cTL
- Genetic alterations:
Growth factors . Activation
e I l‘ Cell death 4 TCR »{ Inactivation

I} BOBA AR R BB R R RR IR R R BB R RRLRTRELY

1 Y ¥
Cell migration Cell growth Proliferation DNA damage Apoptosis Chromatin Chromatin
and metabolism response remodelling remodelling

(repression) (activation)




Idealisib
BKM120 — {',E_KJ'

MK-2206 —| | AKT

Everolimus TORC1
Temsirolimus _Iw

c-Myc Translation:
Everolimus
Temsirolimus
Silvestrol

c-Myc Transcription:
BETI
HDACI

Immune
escape

GSK126
CPI360

PD-L1

Pathways in GCB-DLBCL targeted by

rational drug combinations:

c-MYC + BCL2

c-MYC + PIBK/AKT/mTORC1

c-MYC + EZH2

c-MYC + TGFBR/SMAD

BCL2 + PIBK/AKT/mTORCA1

BCL2 + EZH2

Pidilizumab
Nivolumab

BCL2 + TGFBR/SMAD

EZH2 + PIBK/AKT/mTORC1

EZH2 + TGFpR/SMAD

PIBK/AKT/mTORC1 + TGFBR/SMAD

PD-1/PD-L1 + C-MYC

PD-1/PD-L1 + BCL2

PD-1/PD-L1 + PI3K/AKT/mTORC1

PD-1/PD-L1 + TGFBR/SMAD

PD-1/PD-L1 + EZH2




Germinal Merkez Disi DBBHLda hedeflenebilecek patogenetik mekanizmalar

Chronic active
BCR signaling

Immune escape
Constitutive

MYDB88 signaling NK cell

CTL

CD40L

® ~N

TLRs y \
cD40 Cell death
TTTTTTTTTITTITITIT TTTTTTTTTTITTTTOY I TTTTTTITTTITTITITTI
UL AL AL ITTTTRTIT ] LU
* Cell membrane
k
MYD&8

Genetic alterations:

*Activation
// % Inactivation
b \ "

v ——| K F BCL6
\ETOFICH ) — u

IFNa/p
mgnalmg
A
ceu death ¥ P53
rolrferatlon DNA damage Chromatin
Cell growth and metabolism response Apoptosis remodelling

(activation)



Fostamatinib
Entospletinib

Idealisib
BKM120

e

Everolimus
Temsirolimus

c-Myc Translation:
Everolimus
Temsirolimus
Silvestrol

—]

c-Mye Transcription:
BETI
HDACI

—IQTOH‘:/'\ | ABTJ-1-99

Lenalidomide
cc-122

ros o0 | Kkg) l

1

1

)
A 4

§

AM-0216
AM-0561
PBS-1086

Bortezomib
Carfilzomib

Cell death

AZA, DAC

Cell death

Pidilizumab
Nivolumab

ISIS-STAT3Rx



ABC-DLBCL-specific pathways targeted by rational drug combinations

With inhibitors inhibiting a single molecular target

With dual inhibitors (simultaneously inhibiting two molecular
targets i.e. with dual IKK/NIK kinase inhibitors)

BCR + NFxB NIK + BCL6 BCR + NF-xB + NIK

(i.e. in mutCARD11/mutMyD88 DLBCL) (i.e. in mutCARD11/mutMyD88 DLBCL)
BCR + BCL2 NIK + BECR NF-xB + NIK + BCL2

BCR + c-MYC NIK + IRF4 NF-xB + NIK + c-MYC

BCR + PI3K/AKT/mTORCA IRF4 + BCL2 NF-kB + NIK + IRF4

(i.e. in PTEN-/- DLBCL)

BCR + IRF4 IRF4 + c-MYC NF-kB + NIK + PIBK/AKT/mTORCA1
BCR + STAT3 IRF4 + STAT3 NF-kB + NIK + STAT3

BCR + TGFBR/SMAD

IRF4 + TGFBR/SMAD

NF-xB + NIK + TGFRR/SMAD

BCR + TLRs
(i.e. in mutMyD88 DLBCL)

IRF4 + TLRs
(i.e. in mutMyD88 DLBCL)

NF-xB + NIK + PD-1/PD-L1 ({i.e. in HR-DLBCL)

BCR + PD-1/PD-L1 (i.e. in HR-DLBCL)

IRF4 + PD-1/PD-1L (i.e. in HR-DLBCL)

NF-xB + NIK + BCLG

NF-xB + BCL2

STAT3 + c-MYC

NF-xB + c-MYC

STAT3 + BCL2

NF-xB + PIBK/AKT/mTORC1

STAT3 + PIBK/AKT/mTORCA1

NF-xB + STAT3

STAT3 + c-MYC

NF-xB + TGFpR/SMAD

STAT3 + BCL2

NF-xB + NIK

STAT3 + TGFPR/SMAD

NF-xB + PD-1/PD-L1 (i.e. in HR-DLBCL)

STAT3 + PD-1/PD-L1 (i.e. in HR-DLBCL)




Germinal Merkez ve Germinal Merkez Disi Lenfoma’da Faz 1-1b ve 2 Calismalari Yapilmis

Ajanlar
DLBCL Molecular Subtype Molecular Target Targeted Therapy No.of Patients = ORR(%) | PFS (Months)

ABT-199 9 33% N/A

BCL-2 !
ABT-199 + Rituximab 8 37.50% NA
Idelalisib 9 0% N/A

GCB
Everolimus 47 30% 57
PI3K/AktmTOR

Everolimus + Rituximab 4 38% 8.1
Temserolimus 32 28% 24
Bortezomib + DA-EPOCH-R 12 83% N/A

NF-kB '
Bortezomib + R-CHOP 40 88% N/A
Ibrutinib 1 29% N/A
BTK (BCR pathway) Tbrutinib 25 40% 25
Ibrutinib + R-CHOP 23 95% N/A
ABC Syk (BCR pathway) Fostamatinib 23 2% N/A
PKC-B (BCR pathway) Enzastaurin 35 22% N/A
Lenalidomide 108 28% 27
Lenalidomide 11 45% 205

[mmunomodulation 3 ' |
Lenalidomide+ Rituximab 12 28% 28
Lenalidomide + R-CHOP 60 98% NR




Germinal Merkez ve Germinal Merkez Disi Lenfomalar’da Ozellikler
Patogenetik Mekanizmalari Hedef Alan Ajanlar’n Stregiden Faz 1-2
calismalari

Olilcogemc DLBCL Therapeutic Agents Clinical Trials
Mutation/Pathway Molecular Subtype
EZH2 GCB EZH2 inhibitors (i.e. E7438) Ongoing phase I°"-*
BCL-6 GCB BCL6 inhibitors Preclinical trials™
BCL-2 GCB/ABC BH-3 mimetics (i.e. ABT-199) Phase ['™'"7
PI3K inhibitors Phase I'**
(i.e. idelalisib, copanlisib, IP1145)
mTOR inhibitors
PISK/AKT/mTOR GCB (i.e. everolimus, temsirolimus) Phase I/I1"®""
AKT inhibitors
(i.e. nelfinavir, MK-2206) Phase I/IT'"*'"
Proteasome inhibitors Phase I/II and ongoing
NF-kB pathway ABC (i.e. bortezomib, carfilzomib) phase [I['*20:128:31
Lenalidomide Phase I/II and ongoing phase [I]'#*'¢":165-167
BCR pathway-BTK ABC BTK inhibitors (i.e. ibrutinib) Phase I/Il and ongoing phase I11"**""
BCR pathway-Syk ABC Syk inhibitors (i.e. fostamatinib) Phase I/1I'*
PKC inhibito
BCR pathway-PKC-B ABC _ mbTors Phase [/
(i.e. enzastaurin sotrastaurin)
JAK/STAT pathway ABC : ‘TA.K.EImhlbltors . Phase I and ongoing phase I1'**"*’
(i.e. ruxolitinib and pacritinib)
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Lenalidomide Combined With R-CHOP Overcomes
Negative Prognostic Impact of Non—Germinal Center B-Cell
Phenotype in Newly Diagnosed Diffuse Large B-Cell
Lymphoma: A Phase II Study

Grzegorz S. Nowakowski, Betsy LaPlant, William R. Macon, Craig B. Reeder, James M. Foran, Garth D. Nelson,
Carrie A. Thompson, Candido E. Rivera, David ]. Inwards, Ivana N. Micallef, Patrick B. Johnston, Luis F. Porrata,
Stephen M. Ansell, Randy D. Gascoyne, Thomas M. Habermann, and Thomas E. Witzig




P< 001
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Fig 2 Outcarmes of historical cantrol patiants treatea with RB-=CHOP {rituximab plus cyclophosphamide, doxorubicin, vincristing, and prednisong) and study patients
treatad with R2CHOP (lenalicomide addad 1o B-CHOP) based on germinal center B-cell (GCB) varsus non-GCB diffuse large B-call lymphoma (DLECL) subtype. (A)
Pragressian-free survival in patients treated with B-CHOP in non-GCB versus GCB DLBCL. (B) Progression-free survival in patients treated with B2CHOP in non-GCB
varsus GCB DLBCL. {C) Owverall survival in patients treated with B=CHOP in GCB warsus non-GCB DLBCL. (D) Overall survival of patients treated with B2CHOP in

non-GCE versus GCB DLBCL.
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Lenalidomide plus R-CHOP21 in elderly patients with
untreated diffuse large B-cell lymphoma: results of the
REALO7 open-label, multicentre, phase 2 trial

Umberto Vitolo, Annalisa Chiappella, Silvia Franceschetti, Angelo Michele Carella, lleana Baldi, Giorgio Inghirami, Michele Spina, Vincenzo Pavone,
Marco Ladetto, Anna Marina Liberati, Anna Lia Molinari, Pierluigi Zinzani, Flavia Salvi, Pier Paclo Fattori, Alfonso Zaccaria, Martin Dreyling,
Barbara Botto, Alessia Castellino, Angela Congiu, Marcello Gaudiano, Manuela Zanni, Giovannine Ciccone, Gianluca Gaidano, Giuseppe Rossi,

on behalf of the Fondazione Italiana Linfomi

italya ve Almanya’dan 13 merkez, 60-80 yas hastalarin dahil edildigi Faz 1 ve 2 uzatma calismasi. Toplam 49
hasta Faz 2 koluna dahil edilmis. Lenalidomide 15 mg 1-14.glnler + R-CHOP 21

32 hastada hiicre kokeni verisi mevcut, 16’si GCB 16’si Non-GCB GCB hastalarinda %81 tam yanit Non-GCB
hastalarda %88 tam yanit. B

100 _LH
g L L A
3 75
5 Il LL Il I
1]
£ 504
c
=]
¢
g 254
o
— GCB
Non-GCB
0 T T T T T T T T
0 6 12 18 24 30 36 42 48
Number at risk Time since diagnosis (months)

GCB 16 14 12 11 8 6 3 3 2
Non-GCB 16 15 15 12 10 5 3 3 1 Lancet Oncology Volume 15, No.7, p730-737,June 2014



Combination of ibrutinib with rituximab, cyclophosphamide,
doxorubicin, vincristine, and prednisone (R-CHOP) for
treatment-naive patients with CD20-positive B-cell
non-Hodgkin lymphoma: a non-randomised, phase 1b study

Anas Younes, Catherine Thieblemont, Franck Morschhauser, lan Flinn, Jonathan W Friedberg, Sandy Amorim, Benedicte Hivert, Jason Westin,
Jessica Vermeulen, Nibedita Bandyopadhyay, Ronald de Vries, Sriram Balasubramanian, Peter Hellemans, Johan W Smit, Nele Fourneau,
Yasuhiro Oki
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www.thelancet.com/oncology Vel 15 August 2014
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Frontline rituximab, cyclophosphamide, doxorubicin, and prednisone
with bortezomib (VR-CAP) or vincristine (R-CHOP) for
non-GCB DLBCL

Fritz Offner,' Olga Samoilova,® Evgenii Osmanov,® Hyeon-Seok Eom,* Max S. Topp,® Jodo Raposo,® Viacheslav Pavlov,’
Deborah Ricci,? Shalini Chaturvedi,® Eugene Zhu,® Helgi van de Velde,'® Christopher Enny,® Aleksandra Rizo,®

and Burhan Ferhanoglu'"
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Blood. 2015 Oct 15; 126(16): 1893-1901



Randomized Phase 2 Open-Label Study of R-CHOP + Bortezomib in Patients (Pts) with Untreated
Non-Germinal Center B-Cell-like (Non-GCB) Subtype Diffuse Large Cell Lymphoma (DLBCL): Results

from the Pyramid Trial (NCT00931918)

John P. Leonard, Kathryn Kolibaba, James A. Reeves, Anil Tulpule, lan W. Flinn, Tatjana Kolevska, Robert Robles, Christopher Flowers, Robert Collins, Nicholas J.
DiBella, Steven W. Papish, Parameswaran Venugopal, Andrew Horodner, Amir Tabatabai, Julio Hajdenberg, George Mulligan, Rachel Neuwirth, Kaveri Suryanarayan

Dixie-Lee Esseltine, Sven de Vos

Blood 2015 126:811;

11% vs 14%: IPl low/low-int/high-int/high 24/25/38/12% vs 26/28/33/13%. After a
median follow-up of 31.5 mos, 2-yr PFS was 77% vs 82% (HR 0.77; 90% CI: 0.45,
1.30; p=0.70). In pts with high-int/high IPI, 2 yr PFS was 64% vs 72% (HR 0.66; 90%

\

Progresyonsuz sagkalim farki yok, GEP yerine
Hans algoritmasinin kullanilmasi, R-CHOP
kolunda dahi beklenenden yiksek PFS



Young Patients With Non—Germinal Center B-Cell-Like

Diffuse Large B-Cell Lymphoma Benefit From Intensified 379 hasta, hans algoritmasi
Chemotherapy With ACVBP Plus Rituximab Compared R-ACVBP (R_d oxorubicin,
With CHOP Plus Rituximab: Analysis of Data From the . . . .
Groupe d’Etudes des Lymphomes de I’Adulte/Lymphoma siklofosfamid, vindesin,
Study Association Phase III Trial LNH 03-2B bleomisin, prednisolone — R-
Corirme Hiaioun, Framgoise Berger, Christophe Fermé, Marse. Christine Coppim, Olfvics Casasnovas, CHOP), 18-59 yas

Catherine Thieblemont, Tony Petrella, Karen Leroy, Gilles Salles, Bettina Fabiani, Franck Morschauser,
Nicolas Mounier, Bertrand Coiffier, Fabrice Jardin, Philippe Gaulard, Jean-Philippe Jais, and Hervé Tilly
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Upfront Autologous Stem Cell Transplantation Overcome the poor Prognosis of Non-Germinal
Center Subtype of diffuse Large B-Cell Lymphoma in Patients with Advanced Stage and Elevated
Serum Lactate Dehydrogenase
Yu Ri Kim, Soo-Jeong Kim, June-Won Cheong, Yundeok Kim, Ji Eun Jang, Jung Yeon Lee, Deok-Hwan Yang, Hyewon Lee, Hyeon-Seok Eom, Yoo Hong Min, Jin Seok
Kim
Blood 2014 124:3998, 195 ileri evre ve yuksek Idh’li Non GCB hastasi, Hans
algoritmasi, konvansiyonel R-CHOP tamamlandiktan
sonra en az PR ise Otolog KHN

1.0 1.0
le—o—m—o—»—»—o—o—w—o—o—o 1
»
l" ASCT patients l}
patien
0.8+ ‘L 0.8 *
hey . | —_— ;
e | .
B P < % ASCT patients
ﬁ —
a R - E
> 06 = g
> Non-transplant patients » 067 By
=1 |
7] 8 el -
E - b —
= 0.4 - o
g % 0.4 e e e
o 8 Non-transplant patients
0.2 >
2 0.2
P=0.032 o
0.0 T - T , Y P=0.011
0 20 40 60 80 100
0.0 T T T T T

Overall survival and progression free survival according to autologous hematepoietic stem cell transplantation in non-GCB 0 20 40 60 80 100

Type DLBCL.

months



The different roles of molecular classification according
to upfront autologous stem cell transplantation
in advanced-stage diffuse large B cell lymphoma patients
with elevated serum lactate dehydrogenase

Yu Ri Kim ' - Soo-Jeong Kim ' - June-Won Cheong' - Deok-Hwan Yang? - Hyewon Lee> -
Hyeon-Seok Eom? - Yong Oh Sung® - Hyo Jung Kim® - Hye Jin Kang® - Won-Sik Lee” -

Yong Park® - Woo-Ick Yang® - Yoo Hong Min' - Jin Seok Kim"
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Fig. 2 Kaplan-Meier analysis according to the germinal center B cell
(GCB) subtype and non-GCB subtype between the ASCT and non-
ASCT groups. a Shows overall survival (OS) and b shows progression-
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free survival (PFS) according to molecular classification in the non-
ASCT group. OS and PFS according to molecular classification in the
ASCT group are shown in e, d, respectively

219 evre 3-4 DBBHL hastasi,
4-8 kiir RCHOP sonrasi OKHN

veya izlem

Ann Hematol, epub



Germinal Merkez Disi Lenfomali Hastalari Iceren ve
Sonuclari Beklenen Faz 2-3 Calismalar

Study Eligihility Arms Study age nt
REMoDLB MNewly diagnosed patients with DLBCL. Stage | bulky and stages lIHV. R-CHOP Bortezomib
All receive 1 cycle of R-CHOP. Then, ABC patients are randomized. VS,
R-CHOP-B
PYRAMID MNewly diagnosed non-GCB patients, all stages. R-CHOP Bortezomib
VS,
Ve-R-CHOP
LYM2034 MNewly diagnosed non-GCB patients, stages I-IV. R-CHOP Bortezomib
VS,
Vc-R-CAP
PHOENIX Newly diagnosed non-GCB patients, stages II-IV. R-CHOP Ibrutinib
VS,
I-R-CHOP
ECOG1412 Newly diagnosed DLBCL, stage Il bulky disease and stages lII-IV. R-CHOP Lenalidomide

VS.
R2-CHOP



Everolimus combined with R-CHOP-21 for new, untreated,

diffuse large B-cell lymphoma (NCCTG 1085 [Alliance]):
safety and efficacy results of a phase 1 and feasibility trial

Patrick B Johnston, Betsy LaPlant, Ellen McPhail, Thomas M Habermann, David | Inwards, lvana N Micallef, Joseph P Colgan,
Grzegorz 5 Nowakowski, Stephen M Ansell, Thomas E Witzig

26 DBBHL hastasi, Lymph2Cx algoritmasi ile %46 GCB %54 Non-GCB, Everolimus
10 mg 1-14.gunler+R-CHOP 21, %100 Tam metabolik yanit, 12. Ayda %100 Olaysiz
Sagkalim, Hastalarin 9’u 12.ay1 gecmis ve halen olaysiz takip ediliyor.

Lancet Haematol 2016 , June 2016, epub



Double HIT Lenfomalar’da RCHOP ile Kiyaslamali Birinci Sira Tedavi Calismalari

Reference

No. of Patients

Treatment

Qutcome (Median)

Comments

Petrich et als0

3

R-CHOP (32%)

PFS: 10.9; 0S: 21.9 mo

Median follow-up: 23 mo

R-Hyper CVAD/MA (21%)
R-EPOCH (21%)

R-CoDox-M/IVAC (14%)

PFS (R-CHOP): 7.8 mo versus
26.6 mo (for any “intensive”

regimen; p = 0.001)

No difference between intensive regimens

Consolidative SCT: no
improvement in OS in
CR patients (p = 0.14)

Oki et ale®

Johnson et al®

129 (93 with both MYC
and BCLZ translocation)

54

R-CHOP

2-yr EFS

R-Hyper CVAD/MA
R-EPOCH

CHOP-like (43%)

Overall: 33% (overall)
R-CHOP; 25%

Increased 0S with R-EPOCH c/w R-CHOP

(p = 00577 R-CHOP bitin

R-Hyper CVAD/MA: 32%
R-EPOCH: 67%

CR

R-CHOP: 20%

R-EPOCH: 68%

R-Hyper CVAD/MA: T0%
05

calismalarda yetersiz

CNS involvement: 13% at 3 yrs .
kaliyor. En ideal yanitlar

/ DA-EPOCH-R, R-Hyper-
CVAD/MA, R-CODOX-
M/IVAC ile elde

edilebiliyor.

BCLZ protein-negative cases (more favorable)

BCL-U (36 patients) R-CHOP (20%) R-CHOP: 14 yr
DLBCL (17 patients) HDT (11%) CHOP: 5 mo
Palliative (26%)
Li et als? BCL-U (33 patients) R-CHOP (39%) 0S: 18.6 mo Median age: 55

DLBCL (23 patients)

R-Hyper CVAD/MA (57%)

Aggressive chemotherapy nor
SCT associated with
increased PFS/0S

Abbrevations: BCL-U, B-cell lymphoma, unclassifiable with features intermediate between DLBCL and BL; R, rituximab; CHOP, cyclophosphamide, doxarubicin, vincristine, prednisone; Hyper CVAD/
MA, hyper-fractionated cyclophosphamide, doxerubicin, vincristine, dexamethasone/methotrexate, cytarabine; EPOCH, etoposide, prednisone, doxorubicin, cyclophosphamide, doxorubicin; CoDox-M/
IVAC, cyclophosphamide, vincristing, doxorubicin, methotrexate, ifosfamide, etoposide, cytarabine; PFS, progression-free survival; 05, overall survival; SCT, stem cell transplant.

*Consolidative SCT in 50% R-EPOCH versus 4% R-CHOP group.



OZET

 Double HIT Ilenfomalar ayiklaninca Germinal Merkez Lenfoma hastalarinin RCHOP
ile yanitlari yeterli dizeyde gorilmektedir. Bu nedenle DHL patoloji raporlarinda
yer almali.

* Double Ekspressor hastalarin prognozu hiicre kokeninden bagimsiz olarak daha
kdtd, bu nedenle daha efektif tedaviler almalari gerekmekte, double
ekspressorlik durumu mutlaka patoloji raporunda yer almali.

* Double HIT ve Double Ekspressor hastalar ayiklandiktan sonra Germinal Merkez
Disi Lenfomalarin prognozu Germinal Merkez Lenfomalara gore izole R-CHOP ile
belirgin kotu, bu nedenle hicre kdkeni hakkinda bilgi mutlaka bulunmalidir.

e Germinal Merkez Lenfomalar icin R-CHOP iyi bir secenek olarak goriilse de hedefe
donlk toksisitesi dusuk tedaviler ile yanit oranlari daha da iyilestirilebilir. Bu
nedenle eger mimkilnse bu hasta grubu da klinik calismalara dahil edilebilir.



OZET

e Double HIT Lenfomalar icin herhanii bir standart induksiyon rejimi henliz kanit diizeyi KUksek bir sekilde
onerilememektedir. Mimkinse bu hastalar klinik calismalara dahil edilmeli, eger mimkiin degil ise daha
etkin (DA-R-EPOCH, R-HyperCVAD gibi) indiksiyon rejimleri ile tedavi edilmeliler. Mevcut indUksiyon tedavisi
sonrasl veya konvansiyonel R-CHOP sonrasi ilk sira otolog kok hicre nakline yonlendirilebilirler.

 Germinal Merkez Disi Lenfomalarin prognozu Germinal Merkez Lenfomalara gore daha kétu oldugundan
mumbkunse bu hastalar klinik calismalara yonlendirilmeli eger mimkin degil ise patogenetik mekanizmalari
hEIdef ala}p;_k ek tedaviler (Ibrutinib, Lenalidomid, Everolimus gibi) konvansiyonel R-CHOP tedavisine
eklenmelidir.

* Yine bu hastalarda ilk sira o’_coloi kék hiicre nakli mevcut koti prognpstik etkiyi elimine edebileceginden bir
tedavi secenegi olarak 6zellikle kemosensitif hastalarda dustnulebilir.

* Double Ekspressér lenfomalar ile ilgili ciddi bir literattir eksikligi mevcut. Double HIT’ler bu gruptan
ayristirllmali. Kalan hastalarin biyik cogunlugunun Germinal Merkez Disi Lenfomalar olacagini bilmek
Germinal Merkez Disi Lenfomalar icin glindeme gelecek her yaklasimin bu gruba da yansitilabilecegini
dusindirmekte.
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