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Burkitt lymphoma

« 1,250 cases per yearin the US
« 11,285 globally

BL-like lymphoma
mith 11q aberration

Burkitt
lymphoma

M YC //(E—Iymphoblastic

L lymphoma
earrangement
"~ Blastoid mantle cell
lymphoma

Swerdlow SH, World Health Organization, IARC; 2017
Molyneux et al., Lancet. 2012
SEER data, 2015-2018
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Classical Hodgkin
lymphoma
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Diagnosis

Cyto-
morphology

HGBCL with MYC and Large / medium cells
BCL2 and/or BCLé s

starry sky
rearrangements

More pleomorphic

starry sky
DLBCL with MYC
Large cells
rearrangement
Lymphoblastic Large lymphoblasts
lymphoma TdT+

CD10

75-90%

+/-

+/-

BCL6

typically
+

+/-

+/-

+ if
rearranged

+/-

+/-

+ 40%

rare

May be
complex

May be

+/-
complex

May be
complex

- Variable
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MYCrearrangement

4%, Negative

5%, MYC-IGK/L
22%, MYC BA probe

7%, Negative
2%, MYC-BCLé

12%, MYC-IGL
6%, MYC-IGK

Evens AM, et al. Blood 2021
Thomas et al. ASH 2021/ medRxiv
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In clinical

practice

68%, MYC-IGH

By NGS

73%, MYC-IGH

9%
It 73
T &
£ 2 4
19 20

“% ASH Image Bank

Copyright © 2021 AmericaSociety of Hematology.
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Molecular features

_|' Activating/inhibiting pathway
\‘ Activating/inactivating mutation
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1.7%

Evasion of
apoptosis

Schmitz R, et al., Nature. 2012
Sander S, et al., Cancer Cell. 2012
Zayac & Olszewski. Leuk Lymphoma 2020

s GPCR signaling
19%

Thomas et al. ASH 2021 / medRxiv b -
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Clinical presentation

Localized: 10% Dlssemmd’red 90%

Single mass — typically cecum/appendix
Sometimes resected
Normal LDH

Widely disseminated disease
Extranodal, leukemic
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Prognosis: low-risk BL

Olszewski AJ, et al. J Clin Oncol 2021
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Tumor <10

Study Low-risk BL

Magrath et al., 1996

Mead et al., 2002

Wang et al., 2003

LaCasce et al., 2004

Evens et al., 2006

Ribera et al., 2013

Dunleavy et al., 2013

Ribrag et al., 2016

Noy et al., 2015

Roschewski et al., 2020

Single extra-abdominal mass or
resected abdominal disease
LDH <ULN

Stage lor i

No fumor =10 cm
PSOorl

LDH <ULN

Single extra-abdominal mass or
resected abdominal disease
LDH <ULN

Single site of disease <10 cm
LDH <ULN

Stage l or i
Tumor <10 cm
PSOor

LDH <ULN

“Non-bulky” stage I/II

Resected stage | or abdominal st. Il
disease

B: No bone marrow or CNS involvement

Stage | with single tumor <10 cm
or resected infra-abdominal disease
LDH <ULN

Stage lor i
Tumor <7 cm
PSOor 1

LDH <ULN

17%

23%

37%

21%

20%

22%

17%

48%

6%

13%



Multiple overlapping prognostic factors
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100%

?0%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Evens AM, et al. Blood 2021

Age >60

46%

24%

Stage 3/4 Abnormal LDH
78%
74%
59%
I 0%
mDIBCL mBL



Burkitt lymphoma International Prognostic index

1.0
£09°
= g?_‘- 65%
Variable Derivation Vallda.hon E 0.6 —
us International 057
S ha-
N 633 457 8 03
2037
Age, median (IQR) 47 (33-59) 46 (34-59) £027 - 9590
0.1 1 — Progression-free survival
Age 240, % 63% 64% 0.0, . : : . :
0 12 24 36 48 60
Age 260, % 23% 24% Months since diagnosis
Male sex, % 76% 77%
HIV+, % 22% 23%
1.0
PS ECOG 22, % 22% 35% = 09
T £ 0.8 75%
Stage 3/4, % 78% 79% . m : ST 2071
>1 extranodal site, % 43% 54% e § E'?'
CNS involvement, % 19% 10% | = % o
& v 0.3+
0.2
LDH > ULN, % 74% 77% £021 . gsma
LDH >3x ULN, % 42% 46% 0.0 — Progression-free survival
Stage 1 or 2 with LDH <ULN, % 8% 13% 0 o 60
onths since diagnosis
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BL-IPI

- Age 240

* Poor performance status
* LDH > 3x ULN

* CNS involvement

Lasso
coefficient

PS ECOG 2-4 043

Age =40 053

LDH >3xULN 0.40

CNS involvement 0.50
No MYCrearrangement
Sex

>2 extranodal sites

HIvV

Marrow involvement
Stage 4

Stage 3/4

Hemoglobin <11.5 g/dL

[ Lasso selection
I Backward stepwise
I Forward stepwise

B symptoms
Albumin <3.5 g/dL

) T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Percent of models with variable selected

Olszewski AJ, et al. J Clin Oncol 2021
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0.21
0.18
0.20
0.21

Progression-Free Survival

Risk factors:
40 4 Intermediate + Age =40
gk + Performance status = 2
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o 304
1=
2 = Low
a
Low . .
= 20 S High risk (46%] ™ Ini.
—
8 .
e |
5 High
o
10 -
Q4
V] 1 z 3 4
Number of Risk Factors
1.0 4 927 04 96%
o ]
0.9 9 82%
0.8 g
72% _
0.7 - 7]
0.6 5
0.5 - 5 63%
0.4 53% 44 gy -
0.3 4 ELIPIgroup 3 ] BLIPIgroup m .:\(
0.2 |L°“' . ] P < 0001 21 :'OW g Jp- 03 . A&’
ntermediate | === Intermediate
P = .0001
0.7 4 High ]Pi.U’U’U'I ,“ . 1 ] High ] = i “
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46
36

 BURKIMAB

n=277

BL-IPI: validation in clinical trials
 DA-EPOCH-R

n=113

10%

Intermediate

High
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00
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28
62 ol
Low Int High

28%

62%

100%
787
56%

100%
82%
56%

......

100%
8%
g

Low (n=22); 3yr PFS (95% CI): 100% [NA)

L

Ty

-t

= Intermediate (n=65); 3yr PFS5 (95% Cl): 78% (66%, 87%)

High [n=143); 3yr PFS (95% Cl): 562 (47%, 63%)
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p<0.001
—

5

Ribera et al.,

Low

Intermediate

High

24 27

Survival proportion

49

Leuk Lym 2022; Lakhotia et al.,

27% 84%

49% 94% NR

24% 67% NR

BL-IPI High and CN5/BM/PE Negative

1.00 o v
TI.I' Low/In | SBM
"1* S L eamiate st CHRN S Fasire T
as0 Blood and marrow
& involvement are
02 highly prognostic
after DA-EPOCH-R
vso| P=0.0006
H ;; % .
ASH 202] e b0 progression in months from on-study date



Historical approach to treatment of Burkitt lymphoma
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One shot: either cure or death

Start immediately: deal with tumor lysis

Intensive “short-course” chemotherapy

Short duration: no maintenance

Prevent CNS recurrence

Prevent death from sepsis



Treatment: short, intensive chemotherapy

1 \ 64%

{—-rrs
95% Cl

CODOX-M/
Burkimab IVAC

i =
N - =
']

qr

o o o
W oW
1 1 1

roqression-free sunvival

P
o O
b

o
o
1

hyper-

CVAD/MA : ¢ 0 12 24 36 a8 60

1.0 4
0.9 -
0.8 1 70%
0.7 1
0.6 1
0.5 1
0.4 1
0.3 1
0.2 1

014 —0Os
0.0 - 95% CI

Owerall survival

DA-EPOCH-R

Evens AM, et al. Blood 2021 0 12 24 36 48 60

Maonths since diagnosis
M
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Largest clinical trials in Burkitt lymphoma

* Phase 3: LMB # rituximab * Phase 2 GMALL regimen

e N=258 .. *N=363 =~ ™ 82%
80 0.8 }_*
‘.‘l‘-\
% N 707 0.6 TSR i
A 60%
T 0 0.4 <55 yrs: 0.82 + 0.03 (N=265)
3 >55 yrs: 0.60 + 0.05 (N=98)
0.21 P<0.0001
HR =0.51 (95% CI1 0.30-0.80) P=0.012 0.0 _ ‘ . ‘
° 12 24 36 0 2 4 6

years

Risk factors for OS:

No bone marrow or
_
; . &
ACE 299 BEIE
—— { Bone marrow involvement

Male sex
>60
Ribrag V, et al. Lancet 2016 Hoelzer D, et al. Blood 2014
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Treatment in the real world

First-line therapy

60%
40%
-
us International
m CODOX-M/IVAC 31% 65%
m DA-EPOCH-R 29% 10%
m hCVAD/MA 31% 9%
Other 10% 16%

19th International Ultmann Chicago Lymphoma Symposium

Progression-free survival

1.0 - log-rank P=.04
0.9 - stratified P=.22
0.8 -
0.7 -
0.5 -
0.4 -
0.3 -
0.2 PES at 3 years

' — CODOX-M/IVAC 71% (64-77)
0.1 4 == DA-EPOCH-R 62% (55-69)
0o0d — hyperCVAD/MA  67% (60-73)

0 12 24 36 48 60

Months since diagnosis

Evens AM, et al. Blood 2021



Other retrospective studies

100 %
|

| =

Overall survival
50 % 75 %
L

25 %

0 %

— Number of events = 47

| |
0 2

|
4

1
6

1
8

T
10

Time since diagnosis (years)

CODOX-M/IVAC 124 96
Hyper-CVAD 41 29
DA-EPOCH 28 17
BFM/GMALL 66 53

Other 5 4

Jakobsen LH, et al. Br J Haematol 2020; Oosten LEM, et al. Ann Hematol 2018

59
20
10
38
3

33
7
3

19
2

17
2
1

14
1
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* Next cycle should start when neutrophil countis > 1.5 x 10%/L and platelets are >100 x 10%/L

Pre-phase:
+ CODOX-Mand IVAC order may be reversed for patients with parenchymal CNS disease

Dexamethasone, 20 mg +
cyclophosphamide, 200 mg/m2 daily x 5 days,

R_CO DOX_ M IVAC for patients with tumor lysis syndrome R-CODOX-M (cycle 1 and 3) R-IVAC (cycle 2 and 4)
or organ failure precluding CODOX-M Day 1 2 3 4 5 15 16 21 1 2 3 4 5 6 21

I:l Cyclophosphamide, 800 mg/m? I:l |:|
R . i . . Doxorubicin, 50 mg/m? .
Dose Intense Inpatlent I:' Vincristine, 1.4 mg/m?(cap 2 mg) I:'

=

. I:l Methotrexate, 3000 mg/m? over 2-4 h
S hO rt- 3 months + hydration/alkalinization with NaHCO;
+ leucovorin 200 mg/m2once 24h later

> Low risk = 3 x CODOX rleucovorn 15 mg/me very o
> ngh YISK 9 4 CyCIeS Ifosfamide, 1500 mg/m2 over 3 hours |:||:||:||:||:|

+ mesna 1500 mg/m2 over 24 hours

I:l Etoposide, 60 mg/m? DDDDD

II Cytarabine, 2000 mg/m?every 12 h IIII
+ corticosteroid eye drops every 6 h for 4 days

Excel Ient. CNS control YN Te—— y Y A
> Ea rly h |gh—d Ose methotrexate A IT cytarabine, 50 mg + hydrocortisone, 50 mg A A A A A A 4—?A l

O Pegfilgrastim, 6 mg O O Urm%?ﬂf eor

> |VAC - CNS penetra nt I:l Rituximab, 375 mg/m? D |:| |:| ;iﬁiﬂﬁsgitfh

Timing can be adjusted for outpatient administration CNS disease

Best delivered in academic setting EFS/PFS
Regimen
OK for HIV+ at 2 years ai2 years

.
« Not for age > 50-55 ? Magrath, Blood 1984 16 [2-35] 95% 92%
Mead, Blood 2008 37 [17-76] 77% 65% 73% 8%
AMC-048, Noy. Blood 2015 42 [19-55] NR 69% 69% 3%
Jacobson & LaCasce, Blood 2014 Lacasce, Leuk Lym 2004 47 [18-65] 90% 64% 71% 0%
Evens, Blood 2020 44 [23-70] 80% 80% 84% 5%
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DA-EPOCH-R: lower intensity, high cure rate

OK up to age 85 years

OK for HIV+ patients
¢ SC-EPOCH-RR

Low-risk: 3 cycles = 100% EFS!
* No intrathecal injections
High-risk: 6 cycles
* Cabe delivered as outpatient
* Requires very close monitoring

 BUT....
* Not for parenchymal CNS disease
» Strict intrathecal schedule
* Requires expertise in dose adjustments

Roschewski M, et al. JCO 2020 Dunleavy K, et al. NEJM 2013
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100 \
80 -
85%
T 60
)
o0
20 4 .
All patients
0 2 20 50 & 100
Time {months)
Low risk
Stage <2
ECOGPS <1
NormalLDH —— DA-EPOCH-RRx2 ——

Tumor <7 cm
(all)

High risk
Stage > 3
ECOGPS =>2 DA-EPOCH-R x 6
Elevated LDH —— with
Tumor =7 cm IT methotrexate
{any)

EFS (%)

100

80

60

40

20 4

100%
Low risk
0 2|u 4|0 ﬁlﬂ 80
Time (months)
Neg
DA-EPOCH-RR x 1
PET scan ]
DA-EPOCH-R x 4
with
Pos IT methotrexate
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HIV-associated BL

Median CD4 count 217 /mm3  * Worse outcomes with low CD4

VL undetectable 21%
HAART 39%

* No significant difference + rituximab

1.0 log-rank P=0.42 0.9 P=013
094 % stratified P=0.72 = 0'8
081 \\ S 07
= i
: 07- 2 0.6 I
? 06- — 5 g'i
05+ 203
2 04- S . ] — CODOX-MztIVAC
3 0 = 0294 __ pagepocH
2 0.37 014 — hcvaDima
o 0.2+ PFS at 3 years 0.0 T T T T T T
014 = HIV-negative 65% (60-69) 0 12 24 36 48 60
" o
0.0 HIV-positve  60% (51-68) i Months since diagnosis
' o S ! ' ] W 150 91 78 75 62 48
’ 2 Montzlfs since d%ﬁgnosis * 0 : gg gg ?; H :3 E—j
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Atallah-Yunes SA, et al., Lancet Haematol. 2020 Alderuccio JP, et al., Blood Adv. 2021

21



CNS control in Burkitt lymphoma

CNS involvement

[} [} [}
No CNS involvement Baseline CNS involvement
5| — CODOXMAVAC — SHR [95% CI] 45| — CODOXMIVAC — SHR [95%Cl]
~~  hyperCVADMA 051 [0.09-279] vs. CODOX-M/VAC —  hyperCVADMA 0,81 [0.20-3.23] vs. CODOX-MIVAC
Leptomeningeal 40%-4 — DA-EPOCHR 369 [1.34-10.18] vs. others 40%4 — DA-EPOCHR 374 [154-9.07] vs. others
a7 (15%) 35% 35%
2 3 35%
'E 30% ‘E 30% -
2 25% 2 5%
£ 204 £ 20%
2 2
Parenchymal 8 15% 3 12%
20 (3%) 10% 79 10% |
5% - — - 3% 5% —
Unspecified 04 = . . % [ . 01, _ : . . .
3 (1%) 0 1 2 3 4 5 0 1 2 3 4 B
Years from diagnosis Years from diagnosis
N N
iz No CNS CNS | 160 114 93 72 57 41 m 34 18 15 15 12 B
involvement involvement m 148 93 71 a7 29 13 m 35 14 11 10 8 4
— = 155 107 85 88 53 40 = 40 2 18 12 10 7

80+

- Unteted « All patients with CNS recurrence after DA-EPOCH-R had IT MTX
g 60 Il Other
g —peniared « Only 57% had strict adherence to protocol schedule
40 Il DA-EPOCH
g

« Only 45% who had baseline CNS involvement followed the protocol schedule

204

0-
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First-line therapy: 2022

L | Burkitt ymphoma } L
Low risk High risk
= Stage I/l (all other patients)
* Normal LDH ¢
+ ECOG 0-1

~ »All'tumors <7 cm Cytoreductive pre-phase if:

= high burden of disease
l = evidence of TLS
= renal / liver dysfunction

DA-EPOCH-R x2 cycles:

= No CNS prophylaxis CNS involvement
Interim PET

HOVON HO127

“\A Enrolled 2021

“q

/ Modified R-CODOX-M/IVAC: Modified R-CODOX-M/IVAC:
DA-EPOCH-R DA-EPOCH-R « 4 cycles (2x CODOX-M, 2x IVAC) « 4 cycles (2x CODOX-M, 2x IVAC)
» 1 more cycle * 4 more cycles « IT MTX and ARAC per protocol « IT MTX and ARAC per protocol
= No CNS prophylaxis * CNS prophylaxis:

8 doses of IT MTX 12mg
on day 1 & 5 of cycles 3-6 If unfit for R-CODOX-M/IVAC If unfit for R-CODOX-M/IVAC, or
DA-EPOCH-R x 6 cycles: stage 1-3, no testicular involvement
= Strict IT (MTX 12 mg) protocol: DA-EPOCH-R x 6 cycles:
- Twice weekly until CSF cleared = CNS prophylaxis:
Zayac & Olszewski. Leuk Lymphoma 2020. (but at minimum 4 weeks) - 8 doses of IT MTX 12mg
- Once weekly for 6 weeks -on day 1 of cycles 1 and 2,
- Monthly for further 4 months -on day 1 & 5 of cycles 3-5
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Relapsed/refractory Burkitt ymphoma

Salvage regimens 5-year PFS after transplantation

R-DHAP
R-ICE

P CRISCRI CR2+ | NotiCR_

S 78%2  27% 4% 19%

e | Allo_
50% 19% 27% 11%
091 R-GDP
08 DA-EPOCH-R
0.7 )
B Number of transplants in the US
S 0.6
= . 40
Z 05 36
35
30 27 27
0.3
> 24
02
20
017~ g%l 15
— Survivor function
007 r—+ - - 1 - - T T T T T T T T 1T T T T 1 10
0 12 24 36 48 60
Months since diagnosis 5
0
2014 2015 2016 2017 2018

Evens AM, et al. Blood 2021 Maramattom LV, et al.,, BBMT 2013 CIBMTR data
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CAR T-cell therapy for Burkitt ymphoma®?

* BL excluded from CAR T-cell trials « Case reports

Patient refractory to:
R-CODOX-M/IVAC

post CAR-T fa

«  R-ESHAP
° Cha”engeS: T AR Avigdor A, et al., Bone Marrow Transplant. 2018
» Time to production » Case series
_ 1 CR||2 PR, 3 no response
» CNS involvement

> Immune evasion?

* Phase 1 trial
* Downregulated MHC |

* Pediatric patients

* CRrate: 78% e

* PFS @1.5y: 78% CD20 CAR

N=6

19th International Ultmann Chicago Lymphoma Symposium Liu 'Y, et al., Blood Adv. 2022 5




Targeted agents in Burkitt lymphoma

=-3
Gene f’ _|2 Basaline: Post Cycle 3: Post Cycle 6
BCR BL GCB - H H
pmximal *’-Vg;ﬂsge %‘5_5;5 .DeVImlstqi: ﬂl“tﬁ,‘: B 12 3000 mﬁ:ﬂ,: ! Beo B 2030 Ewmu‘-n: } U F.
mitochondrial i 1 IR IE
(@ = . : : A | Ve > y
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plasma LDH [U/1]

g

g

S
=]

o

0 31 60 91 121 152 182 213 244 274 305 335
time [days)

Wilke AC, et al., Blood. 2022 Nikolaenko et al., ASH 2021 BleckmanA, et al., AnHematol. 2021
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Conclusions

* BL-IPI provides consistent prognostication
v'Not ready to modify therapy in clinical practice For future clinical trials

e Current treatment relies on R + chemotherapy:
v'R-CODOX-M/IVAC: excellent outcomes for all younger patients
v'DA-EPOCH-R: high cure rate for low-risk BL (NCI definition)

* Priorities for research:

v'incorporate rational targeted agents in first-line and R/R therapy
v Immunotherapy for R/R disease

adamo@brown.edu | Y@ lymphomatic | 2
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ARS question

What therapy would you recommend to this patient?
* previously healthy 50-year-old man - presented with acute bowel obstruction
 Now 3 weeks after an emergency resection of a 6 cm intestinal mass
e pathology shows Burkitt lymphoma with MYC-IGH
* post-operative PET-CT shows no FDG-avid lesions

R-Hyper-CVAD/MA x 4 cycles + intrathecal MTX
R-CODOX-M x 3 cycles + intrathecal MTX
DA-EPOCH-R x 6 cycles + intrathecal MTX
DA-EPOCH-R x 3 cycles, no intrathecal MTX

No further therapy

ok Wb

19th International Ultmann Chicago Lymphoma Symposium
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