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The International Non-Hodgkin's Lymphoma Prognostic Factors Project. N Engl J Med 1993; 329(14):987-994.
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Pfreundschuh M, et al. Lancet Oncol 2011; 12:1013-1022.
Coiffier B, et al. Blood 2010; 116:2040-2045.
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Table 2. International prognostic index (IPT)

International prognostic index (I1PI) Estimated 3-yvear
. prog ¥
1 IPI A3 'éj\ overall survival
00 - [26-29] (95% CI)
Risk factors Age =60 years

Serum LDH > normal
K Stage TI-TV

Performance status 2—4

Extranodal sites > 1

\’3 Risk categories Low 0-1 91 (89-94)
e — Low intermediate 2 81 (73-86)
v 50 4 High intermediate 3 65 (58-73)
O — High 4-5 59 (49-6
=5 g 5 59 (49-69)
R

Age-adjusted international prognostic index
(aalPI) in patients <60 years

=
= IEJ% Risk factors Serum LDH > normal
Stage II-TV
Performance status 2—4
Risk categories Low 0 98 (96-100)
O I I I I I Low intermediate 1 92 (87-95)
0 2 4 6 8 1 0 High intermediate 2

B8] (£F) High 3 }‘3 (66-82)

Tilly H, et al. Ann Oncol 2015;26 Suppl 5:v116.
Shipp MA, et al. N Engl J Med 1993; 329:987-994.
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The International Non-Hodgkin's Lymphoma Prognostic Factors Project. N Engl J Med 1993; 329(14):987-994.
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Zhou Z, et al. Blood 2014; 123(6):837-42.
Ziepert M, et al. J Clin Oncol 2010; 28(14):2373-80.
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An enhanced International Prognostic Index (NCCHRH-IPI]) for patients with
diffuse large B-cell lyvmphoma treated in the rituximab era

Zheng Zhou, Laurie H. Sehn, Alfred W. Rademaker, Leo |. Gordon, Ann S LaCasce, Allison
Crosbhy-Thaompsan, Asn Wandarplas, Andreaw DO, ZeleanatZ Gragory A Abael, Maria A RodrigueaZz,
Auavyparn MNMadesmanes, Mark S, Raminskl, Myron S, C2ucEman, Michasl Millenson, Joyae MNiland,
Randy D. Gascoyne, Joseph M. Connors, Jonathan W. Friedberg and Janse N, Winter

Table 4. Comparison of NCCN-PI to IPI for risk stratification and

Table 3. The NCCN-IP| outcomes of 5-y 0S and PFS in the NCCN and BECCA cohorts
A= - Score 5y 05 5.y PFS
NCCN-IPI Pl NCCNAPI Pl NCCN-IPI  IPI
Age.y NCCN cohort
=40 o =60 1 (n = 1650)
>60 10 <75 2 Low 04 (19%) 01 (38%) 96% 50% 91% B5%
S75 3 L4 2.3 (42%) 2 (26%) 82% 7% 74% 56%
, w 45 (31%) 3 (22%) 64% 62% §51% 522,
LDH, normalized Hgh =6 (8%) 4.5 (14%) 33% 54% 30% 399
>l =3 1 BCCA cohort
~3 9 (n = 1138)
Ann Arbor stage NIV 1 Low O (12%)  O-1(33%) 96% 84% 94% B1%
. L4 5.3 (37% 5 (24 77% 759, 799, 562
Extranodal disease’ 1 %) (24%)
w 45 (37%) 3 (22%) 56% 54% 54% 54%
Perfomance status =2 1 Hgh =6 (14%)  4-5(21%)  38%  43%  B85%  41%

‘Disazea in bone mamow, CNS, [verGl tract, or ng. *Percent of cohod.




NCCN-IPI vs IPI

NCCN-NHL
1.00 1 ; 1.00 7 « b
96% ::I 900/°|_
0.75 1 82% 0.75 A ;;[;OLI
HI 0
c/) 64% i
S 050 1 0.50 A 549
H
0.25 A 33% 0.25 1
NCCN-IPI IPI
O -I 1 1 1 1 1 O -I 1 1 1 1
0 1 2 3 4 5 0 1 2 3 4 5
AY18] (£F) BCCA A78] (5F)
1.00 1 1.00 7
84% L
0.75 1 0.75 1 72% LI
0 — Sy P
O 050 - 0.50 1 %o HI
43% H
0.25 1 0.25 1
NCCN-IPI IPI
04 : : : : 04 : : : :
0 1 2 3 4 5 0 1 2 3 4 5
A7) (£F) A& (5F)

Zhou Z, et al. Blood 2014; 123(6):837-42.
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Figure 3: Kaplan-Meier curves for overall survival according to (A) IPI, (B) NCCN-IPI, and (C) GELTAMO-IPL.

Table 6: Results of reclassification calibration statistics

Comparison ¥ statistics p-value
IPI vs. NCCN-IPI IP1 6.46 0.0110
NCCN-IPI 1.69 0.1941
IPI vs. GELTAMO-IPI IPI 10.32 0.0013
GELTAMO-IPI 3.25 0.0712
?PI)(;TCN-IPI vs. GELTAMO- NCCN-IPI 0.06 ]
GELTAMO-IPI 1.60 -

Kim WS. Oncotarget. 2017 Sep 18;8(54):92171-92182.
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Diffuse large B-cell lymphoma: R-CHOP failure—what to do?

WVeTY e
o i

Bertrand Coiffier and Clémentine Sarkozy

Centre Hospitalier Lyon-5Sud, Hospices Ciis de Lyon, Fleme-Beénite, France

Several other exploratory studies have retrospectively investigated
multiple parameters that may be associated with low CR rates, shorter
event-free survival (EFS), shorter PES, or shorter OS. Table 1 lists
clinical, radiologic, genetic, and antigenic parameters that have been
associated with outcome over the last 5 years. Most of the studies
included only a small number of patients, and although several studies
correlated their findings with prognostic indices or cell of origin, none
of them sought correlations between outcome and DHL, THL., or DPL
subtypes. Therefore, their clinical usefulness and impact on the phy-

£ = T 3 i =

e . e e e
DLBCL patients seems to be low. Neither the International Prognostic

Index nor its modified forms (eg, the Revised International Prognostic
Index) allow these refractory patients to be recognized. Given that cell
of origin has not been associated wi DHL or DPL, it does not
seem to be a useful parameter for recognizing these patients either.
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High-risk Patients with DLBCL

Include:

Elderly patients with concomitant diseases at the time of
DLBCL diagnosis

— (increase the risk of toxic effects of standard R-CHOP regimen)

Young patients with aggressive characteristics

— (standard R-CHOP does not result in a high complete response rate and
low relapse rate)

A high score on the age-adjusted International Prognostic Index

Presence of MYC rearrangement and BCL2 rearrangement
(double-hit DLBCL)

Coiffier, Lancet Oncology, 2012 Vol.13
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JFGCBEE T T

10 100 -
0.8 80 -
0.6 ceh < 60 - GCB (n=64)
U) N
@) N
04 - Type 3 O 404
0.2 7 ABC 20 A JEGCB (n=88)
P<0.001 P<0.001
00 1 I 1 I 1 0 1 1 1 1 1 1 1 1 1 1 1
0 2 4 6 8 10 0 2 4 6 81012 14 16 18 20 22
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—IUAR AR 15268 2EDL BCL B E TG ERR R SR ER A D TTHITE R T LSBT cONARIES IS REDLBCLIFH TI/E DR, 2
1. Rosenwald A, et al. N Engl J Med 2002; 346:1937-1947.
2. Hans CP, et al. Blood 2004; 103(1):275-82.



Overall survival probability
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=

Deng L], et al. Oncotarget. 2015;6(28):25061-25073.
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Genetic landscape of hepatitis B
virus-associated diffuse large B-cell
lymphoma

Weicheng Ren, Xiaofei Ye, Hong Su, Wei Li,

Dongbing Liu, Mohammad Pirmoradian, Xianhuo Wang,
Bo Zhang, Qiang Zhang, Longyun Chen, Man Nie,

Yao Liu, Bin Meng, Huigiang Huang, Wenqi Jiang,

Yixin Zeng, Wenyu Li, Kui Wu, Yong Hou,

Klas G. Wiman, Zhiming Li, Huilai Zhang, Roujun Peng,
Shida Zhu, and Qiang Pan-Hammarstrom

Blood 2018 :blood-2017-11-817601; doi: https://doi.org/10.11
82/blood-2017-11-817601

-- Blood. 2018 March



Clinical features of HBsAg+ and HBsAg- DLBCL

patients in our cohort

% %
41 163

No. of patients

Age (years) |

6 (14.6%) 83 (50.9%) <0.0001

35 (85.4%) 80 (49.1%) Total DLBCL

Elevated LDH L A
28 (68.3%) 78 (47.9%) 0.0192 i - HBsAg+ (n=34)
I 13 (31.7%) 85 (52.1%) g |

£ 100

17 (41.5%) 64 (39.3%) 0.7969 ?

24 (58.5%) 99 (60.7%) € i |
Stage | 5 501

R 12(29.3%) 89 (54.6%) 0.0037 o

T 20 (70.7%) 74 (45.4%)

WP 0 —
[ER 19 (46.3%) 116 (71.2%)  <0.0001 0 5 100 150 200
. 22 (53.7%) 55 (28.8%) Overall survival

13 (31.7%) 28 (17.2%) 0.0379

T 28 (68.3%) 135 (82.8%)

6 (14.6%) 12 (7.4%) 0.1422

[T 35(85.4%) 151 (92.6%)




Genetic landscape of HBV-associated

DLBCL

HBV infection-assocated pathways: p53, BCR,
JAK/STAT, NF-KB

p53 signaling /cell cycle BCR/NF-kB signaling
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Genetic landscape of HBV-associated

DLBCL
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Genetic landscape of HBV-associated

DLBCL

* 14 Nonsilent mutation driver genes

KLF2, TMSB4X, CD70, BCL6, FAS,
TNFRSF14, UBE2A, CD58, SGK1,
ZFP36L1,CXCR4, FOXO1, CSK, MSL2.
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. IFHN118BFiEDLBCLEE , 47% Ki-67531k , 53% Ki-67{E&EiX
9% R-CHOP&YfT

- 5Ki-67{{FTAEEHELY , ERABEIFLEMAEER (65.2% vs 81.7% ,
P=0.030 ) FI3FELHEBEFZERITE ( 56.4% vs 73.3%, P=0.020 )
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Li ZM, et al. Eur J Haematol. 2012;88(6):510-517.
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Figure 2. Outcomes according to the S-IPI and interim PET/CT. (A) PFS and OS in the low and high risk groups, as determined by S-IPI. Redistribution of the
(B) low and (C) high risk groups into PET negative and positive groups. Differences between the 2-year PFS and OS between the PET negative and positive
eroups were significant. 5-IPL, standard International Prognostic Index; PET, positron emission tomography; CT, computed tomography; PES, progression free
survival, OS, overall survival.

Jiang M et al. Oncol Lett. 2017 Dec;14(6):6715-6723.
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DHL - Outcome

e Response to treatment (14 studies)
— CR rate from 25% to 64%, refractory?

* PFS (14 studies)
— 10 studies: median 8 months (4 — 20 m)
— 3 studies: % h:éll%, 4y: 16%, 5y: 27%

* OS (38 studies)

— 3 without difference (165, 66, and 37 patients)

— 30 studies with shorter median OS
* Median 15 months (4-26 m)

2016 ASH
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DPL - Outcome

* Response rate (4 studies)
— CR rates from 35% to 89%, refractory?

* PFS (16 studies)
— 1 study: no difference
— Median PFS: 13 months (6 — 26 m)
— 4 studies: % 3y: 39% and 30%, 5y: 27% and 46%
e OS (38 studies)
— 3 studies without difference 39, 60, and 285 pts
— 35 studies with shorter median OS
— Median OS 24 months (10 - 60 m)
— 5 studies: 2y 54%, 3y 43% and 40%, 5y 30% and 52%

2016 ASH
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MYC expression

BCL2 expression

Sesques P, Johnson NA. Blood. 2017 Jan 19;129(3):280-288.
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2012 120: 3986-3996
Prepublished online September 5, 2012;
doi: 10 1182/blood-2012-05-433334

Mutational profile and prognostic significance of TP33 in diffuse large
B-cell lymphoma patients treated with R-CHOP: report from an
International DLBCL Rituximab-CHOP Consortium Program Study

- —I20125F &FTFBLOODHIBAFIIATR , EEIRARTPS3ERIEES
FEHCRITEINME.

o KE2IMMARHIL , FESZR-CHOP 250647 AZDLBCLEE
PN

BLOOD 2012 120: 3986-3996



TP53z8357EDLBCLEE R HI=R

506151 £ 4 43 52 R-CHOPEL R-CHOPFE VS TF

No.of patients  Prevalence HNo. of nutations No. of mutation variants

Taotal patients B0 133 a9
P atients with WT-TF53” 395 T89% 1 1
Patients with MUT-TPS3t 111 132 eli
Fatients with missense mutationst 2 18.2% 107 74
Fatients with nonsense mutations 14 2.8% 14 9
Fatients with a 2-bp deletion ¢ ausing reading frame shift 2 0.4% 2 2
Fatients with silent mutationss 2 0.6% 2 G
Patients with a rutaticon atthe splicing sitesd] 7 1.4% T ]

BLOOD 2012 120: 3986-3996
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TP532DLBCLIARTIfG D F
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BLOOD 2012 120: 3986-3996
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BLOOD 2012 120: 3986-3996
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Percent survival

P53: more important than MYC or BCL-27?

b v MYT=40%, P53<50% e
— MYC<40%, F53=50%
—— MYCr»=400%, PS3<50% -
100 4 100 ree, —— MYCe=40%, PS3>=50% 100 4 o
s s TP S S -~ *ﬁu A
2 b 5 £ Ll\a
2 . =< [
= L.ql] p<0.0001 fs; \ b
50 - E 50 - L 'g' - 2 SR L
| g 2 |
1 _ p=<0.0001 ¥ p=0.005
0 - - r - ' 0 : : : - . o - - - : .
0 20 40 60 80 100 0 20 40 60 20 100 o 20 40 &0 80 100
05 (Months) 05 (Months) 05 (Months)

Owverall Survival in 201 untreat& DLBCL

p53 expression versus MYC rearrangement (MYC-R) and MYC expression (MYC) or
DPL (MYC and BCL-2 hyperexpression)

Multivariate analysis: both MYC-R and p53 expression are independent

XJ] Wang et al. Mod. Pathol 2016, on line
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Biomarker Mechanism Prognosis

Bcl-2 Anti-apoptosis Unfavourable
Bcl-6 Transcription factor, GC Favourable

CD10 Peptidase, GC Favourable

CD5 Unfavourable
FOXP1 Transcription factor, AB Unfavourable
MUM1 Transcription factor, AB Unfavourable
EBV+/CD30+ Unfavourable
Ki-67 (>80%) Unfavourable
MYC Unfavourable

Gascoyne R, et al. Curr Opin Oncol 2004; 16:436-441.



HEMaEXARHRE

Other Prognostic Factors

* Around 200 papers published during the last 5 years
 Different types

— Clinical & biologic: low serum albumin, anemia, low
lymphocyte count, co-morbidities ...

— Imaging: PET (interim/end), necrosis, metabolic volume

— Oncogenes: loss SLC2A16 (doxorubicin transporter),
FooxP1 expression, Stat3 or STAT5 mutations

— Pathways: TP53, NF-kB, miR-15, CDKN2A loss

— Antigens: HLA-G, sIL-2R, VEGFR3, CD59, survivin,
circulating free DNA/RNA

W

See Table 1 in the Educational Book ‘

2016 ASH
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Which ones look at?

Mostly retrospective analyses

Few patients (less than 100)

No correlation with other prognostic factors
Few correlation with COO

No correlation with C-MYC rearrangement or
hyperexpresﬂon

2016 ASH
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Recommendations

* For all patients with DLBCL
— HIC analysis
» (D20, CD5, CD30, bel-2, MYC, Ki-67, p53
— Cell of origin (GC vs. Non GC)
* HIC Hans (CD10, hcl-6, MUM1)

~ Cell of Origin
» Gene expression profiling (NanoString)

- FiSH analysis HEFREIEF T IHCOHrBCL-2 , MYC , P53
» MYC, BCL-2, BCL-6, LARFISHZ#T MYC , BCL2 , BCL-6HYEEE

2016 ASH
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Assoicated with Poor Survival in DLBCL

Overall Survivial all Cohort (PD-L1)
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®Patients with PD-L1+ DLBCL had
inferior overall survival (OS) compared
with that in patients with PD-L1- DLBCL.

®In contrast, there was no significant
difference in OS between mPD-L1+ and
mPD-L1-DLBCL.

Junichi Kiyasu, Blood, 2015



FeAIBT(E : PD-1-PD-L1/PD-L2%E[Dia77

AaeEIERAFnon-GCB DLBCL

P=.1764 P = 0575 P= 2782 F= ;E{HB

10[}—-ﬁ 100 ’1 1(}D—ﬁ
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Percentage of samples
S
Percentage of samples
o
(=]
Percentage of samples
o
o

| | 1 | D | I ﬂ T T
GCB non-GCB GCB non-GCB GCB non-GCB GCB non-GCB
n=16 n=235 n=30 n=234 n=7 n=19 n=53 n=88

Chinese Swedish American Total
Cytogenetic alterations affecting the PD-L1/PD-L2 locus (copy number gains,
amplifications, and translocations) are more frequent in the non-GCB subtype.

Translocations and amplifications in the PD-L1/PD-L2 locus were
exclusively found in non-GCB samples or ABC samples in the American
cohort.

Qiang Pan-Hammarstrom and Huilai zhang, Blood, 2016



PD-L1 translocation is associated with a poor

survival of the patients
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Qiang Pan-Hammarstrom and Huilai zhang, Blood, 2016
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