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Clonal hematopoiesis

Clonal hematopoiesis (CH) is an aging-related phenomenon resulting in the accumulation of
somatic mutations in hematopoietic stem cells.
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CH in patients with B-cell lymphoma
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FIL FOLL12 Trial
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Aims of the study

 To define the prevalence of CH in newly diagnosed FL patients
 To assess the prognostic impact of CH in terms of PFS and OS
 To evaluate whether CH predisposes to a higher frequency of therapy-related toxicities

* To monitor the evolutionary trajectories of CH before and after chemo-immunotherapy
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Study design

R-CHOP/
R-Benda

CH dynamics

211 sequentia;l samples
median time from CIT:

30 months (IQR 12-36)

242 patients
from FOLL12
at baseline

MRD evaluation
with the IGH::BCLZ marker

U Granulocytes

Lymphocytes Monocytes

ASXL1 12 KRAS 2.3
BRCC3 All exons MPL 10
CALR 9 NRAS 2.3
CBL 8.9 PIGA From3to5
CHEK2 All exons PPM1D 5.6
CUX1 All exons PTPN11 3.13
DNMT3A All exons RAD21 All exons
GNAS 8.9 RUNX1 All exons
GNB1 5.6 SF3B1 From 13 to 16
Targeted Next Generation LIid : Socs1H IR alliexons
. IDH2 4 SRSF2 1
Sequencing (NGS) JAK2 1214 TET2 | From3toll
JAK3 13 TP53 From 2 to 11
KDM6A 14 U2AF1 2.6

Target region size: 29710 bp

A CAPP-Seq panel of 28 genes frequently
mutated in CH has been used

CH datasets have been used for comparative
purposes (Vlasschaert et al., Blood. 2023;
Niroula et al., Nat Med. 2021)

A VAF > 1% was set for variant calling
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Patient characteristics

Characteristic Value No. (%)
median 61.5 8-year PFS: 54.8% 8-year 0S: 86.2%
Age (years) range 51.7-69.0
male 116 (47.9)
Nl female 126 (52.1)
Ann Arbor I 29 (12.0) .
stage Il 45 (18.7) Median follow-up: 98 months
v 167 (69.3)
B smptoms No 207 (85.9)
Ll Yes 34 (14.1) 1.00 100
<ULN 117 (48.3) » "
p2m >ULN 125 (51.7) S ors 20
grade 1 40 (19.4) z z
Grading grade 2 116 (56.3) 3 g
grade 3A 50 (24.3) g 0% S 050
Hb 212 g/dl 203 (83.9) E S
<12 g/dl 39 (16.1) g 025 é 025
. <ULN 176 (75.9) a 3
>ULN 56 (24.1) 000
: 0.00
: 0-4 151(63.2) 0 50 100 150
Nodal sit
odalsites >4 88 (36.8) Months of follow-up 0 50 Months offollow-upmo 150
0-1 59 (25.7) Number at risk Number at risk
FLIPI 2 88 (38.3) g a0 165 72 0 g
> GalIBE ? { 0 50 100 150 % AH{ 212 218 s 0
0 50 100 150
ELIPI2 1-2 146 (60.3) Months of follow-up Months of follow-up
3-5 96 (39.7)
[ N R-CHOP 141 (58.3) ]
R-Benda 101 (41.7)




18%
16%

—_

HH:
N
XL

CH positive patients (%

<
0
S
2
g

&
~

20

Mutation count

CONGRESSO
NAZIONALE

REoYgSESRAgEYTgs s
R3sSS¥zegensSssas
g: <G x » a“v Q [
x Q
Median VAF=2.87%
/

5 10 20 40 80
Allele Frequency (%)

CH was identified in 86/242 (35.5%) patients
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N of CH mutations

CH No
CH Yes
TP53 wt
TP53 mut

DNMT3A
TET2
cuxi
TP53
ASXL1
PPM1D
CHEK2

MRD >103
32 (56.1%)
25 (43.9%)
54 (94.7%)
3 (5.3%)

GNB1

B Non synonymous SNVs
B Frameshift

Nonsense

m Splicing

- MmN e ) N
MRD <103 p-value
0,
om0
0,
Taeow 0%

No significant association
between MRD at baseline and CH
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Age 265

Gender

Higher grading

B symptoms

Higher AA stage

ECOG PS

Bone marrow infiltration

B2M high

Lymph nodes >6cm

Lymph node area >4

FLIPI

FLIPI2

MRD positivity EOI

PET positivity EOI

Complete response

Colour scale of -log10 (p)

Positive Correlation
1.4 2 3

CH prevalence (%)
8 &

No. of patients

CH correlates W|th age but not with other baselme cI|n|caI features

=0.98, p = 0.00327

60
Age

No. of mutations

0
1
| >1

20

40 60 80
Age in years
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CH at trial enrolment does not impact on PFS and OS
PFS 0S

CH status == CH- == CH+

T

CH status == CH- == CH+

» 1.00 v 1.00 i L
[T T ——— Ll 1
(@] =
: E B et
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20757 2 0.751 -
3 :
Qo Q0
S 0.501 O 0.50
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s Log-rank -g Log-rank
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3 p=0.66 3 p=0.23
S
g S
O 0.00 O 0.001
0 50 100 150 0 50 100 150

Number at risk

Months of follow-up

(2]
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®© CH-1 156 102 48 0
T CH+{ 86 63 24 0
© 0 50 100 150

Months of follow-up

Number at risk

Months of follow-up

(2]

=]

& ch-{ 156 140 79 0
L CH+{ 86 78 36 0
© 0 50 100 150

Months of follow-up
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CH associates with short and long-term toxicities

=0.002 p=0.006
TET2 + p=0.00 @ 35% -
Anemia

DNMT3A é 30% J
o 0
Thrombocitemia

| A
25% - [ | ! \
© 20% - S 2% 1
€ 0 20%
N o
g 1% S 15% -
< 10% - S
Kidney toxicity . © 10% -
SA) ] . '-E 5% | .
Vascular toxicity 0%

g n 0 e sty e
% » = - <

CH DNMT3A 30% -

Hematological toxicity

Neutropenia grade >3
Cardiological toxicity

0%
Gastrointestinal toxicity TET2 wt TET2 mut TET2 wt TET2 mut
Respiratory toxicity
Colour scale of -log10 (p) p=0.042 =
Positive Correlation g A 8 g
< 80% - g = DTA+
1.4 2 3 "8-’_ i‘g g
S560% - 2 8
. . . . 2 Z e
*  TET2 mutations associate with anemia, < 20% 1 8 o
N . (e8] bt
thrombocythemia, and grade >3 neutropenia 7! HER
< 20% A .
© £ T T T T T T
. . . . 6 © 24 48 72 %6 120 144
e Baseline DTA mutations associate with 0%

increased risk of second primary malignancies TETZwt  TETZ mut o e e ew

DTA+ 53 50 39 23 3 0
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Chemo- |mmunotherapy shapes the CH Iandscape
1 CH dynamics 211 sequential patients
dian ti f CIT:
U g e

30% -p=0.013
25% @ Baseline samples
p=0.003 |
A @ sequential samples
—~ 60% - { \ 20% -

15%
40% - p<0 001
2 30% - 10% - p =0.003
(0]
Z 20% -
3 5% -
o 10%
I
O 0% 0% -

CH atbaseline  CH in sequential DNMT3A TET2 TP53 PPMID CHEK2 ASXL1 JAK2 CUX1
samples
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R-CHOP and R- Benda dlfferentlally expand CH

29% 1 R-CHOP R-Benda
Lo | ( p=0.003 ) fp<0.001 )
—
)
10% - p=0.031
—

5% -

p=0.999

—
0% NN N

TP53 \. PPM1D ) \__TP53 ) \_PPM1D /}

* Both R-CHOP and R-Benda drive PPM1D clonal expansion

* R-Benda selectively drives TP53 clonal expansion

* All patients who acquired TP53 mutations were MRD-negative at the time of sequential CH analysis
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Clonal fitness landscape in sequential samples

ﬁ:lonal finess estimation ° h , o T '
Estimated clonal fitness (s, per year) using weighted ' . '
regression on logit-transformed VAF over time. s 5
Classification 1 1 i _
T Increasing s>+0.25/yr v(t) = 21+ A | 2 @ e =
mmStable 95% Cl of s includes 0 T BT B T A
QDecreasing s<-0.25/yr 2 °
Bottleneck effect ooooooooo N Yia’s sssssssss -10
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off = SSSKRLGISL DTA DDR e = ) !
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Effective allelic population size, Neff (log)
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Treatment

| | | p=0028 01 p<0.001

Baseline Follow-up R-benda R-CHOP DDR mut DDR wt

Effective allelic population size, Neff (log)
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The impact of DDR mutatlons on the development of second prlmary
malignancies (SPM)

g Baseline g POSt'CIT === DTA or Fit DDR- === DTA and/or Fit DDR+
§ 2 § B 1.00
5 — DTA+ § 8 === FitDDR+
2 N7 e DTA- 2 o 7| == Fit DDR- z
E £ i 5 0.75
T &1 T o] 2 ’
8 o 2 ] z HR=2.85
2 2 B 5 025 _
£ o £ o] e p=0.012
5 g ] 0.00
§ T T T T T T g T T T T T T 0 24 48 72 96 120
© 24 48 72 96 120 144 S 24 48 72 3 120 144 Number at risk
Number at risk Months Number at risk Months DTA- and Fit DDR- { 150 143 122 113 79 28
DTA+ andor Fit DDR+| 61 65 74 68 41 7
0 24 48 72 96 120
DTA- 148 136 124 85 27 0 Fit_DDR- 168 154 135 9% 30 0
DTA+ 53 50 39 23 3 0 Fit_DDR+ 33 32 28 14 0 0
Variable N Hazard Ratio p-value . . .
° -
e I — Baseline DTA and post-treatment fit DDR mutations
Ye @] —W—es107.650) 003 independently associate with increased risk of SPM
DTA No 152 n Reference
Yes 59 —— 232(1.01,5.32) 0.0461
Age <65 128 i Reference H H H
: * Patients with DTA or post-treatment fit DDR
265 83 ———— 1.85(0.77,4.48) 0.1711
Trcatment R.CHOP 119 | M Reference mutations have inferior OS in FL
Rbenda 92 | —M— 0.97 (0.42, 2.24) 0.9477

05 1 2 5
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Conclusions

CH is common in newly diagnosed FL
CH TET2 mutations associate with a higher risk of hematological toxicities

R-Benda, compared to R-CHOP, imposes a higher bottleneck on CH clonal expansion of
DDR genes

Patients harboring baseline DTA or post-treatment fit DDR mutations have an
increased risk of second primary malignancies

CH may serve as a potential biomarker to prioritize FL patients to chemo-free
approaches, sparing unnecessary CIT-related adverse events
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