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[ Abstract | Background and purpose: Next generation sequencing-identified genetic alterations of diffuse large B cell lymphoma
(DLBCL) and baseline SUV,, detected by *F-FDG PET/CT were correlated with patients’ prognosis. However, their relationship
and the associations with R-CHOP response of DLBCL are still unclear. This study aimed to analyze the association bewteen genetic
alterations and "“F-FDG PET/CT SUV
DLBCL. Methods: A total of 225 cases of primary DLBCL detected by next generation sequencing using 481 lymphoma gene panel
and examined by '"F-FDG PET/CT before treatment between 2022 and 2023 were collected. This study was approved by the Ethics
Committee of Fudan University Shanghai Cancer Center (Ethical No.: 050432-4-2307E) and acquired the informed consent of the

and their correlations with clinicopathological characteristics and R-CHOP response of

max

patients. The translocations of BCL2, BCL6 and MYC were identified by fluorescence in situ hybridization. The clinicopathological
characteristics and the PET/CT scan after R-CHOP chemotherapy were collected. Results: Finally, 191 patients were enrolled in
this study. The frequency of MYD88 mutation, TP53 mutation, copy number variations of CDKN2A4/2B, CD79B mutation in the 191
DLBCL patients were 24.6%, 27.2%, 32.5% and 16.8%, respectively. The range of baseline SUV,,,, was 5.10-63.10 (24.44410.70,
median 22.80). The baseline SUV,,,. of MYD88"*" DLBCL was significantly higher than that of MYD88 wild type (P=0.039). There
nax With other gene alterations including 7P53 mutation, CDKN2A/B loss, CD79B mutation,
KMT2D mutation, TNFAIP3 mutation, B2M mutation, EZH2 mutation, BTG /2 mutation, CREBBP mutation, gene translocations
of MYC, BCL2 and BCL6. The higher SUV . before treatment was correlated with higher serum lactate dehydrogenase (LDH)
level (P=0.012) and non-germinal center B-cell-like (non-GCB) DLBCL (P=0.040). However, there was no significant association
of SUV,,,. with R-CHOP response (P=0.714). TP53 mutation was significantly associated with the poor response of R-CHOP

(P=0.001) and was an independent predictor of non-complete metabolic response (non-CMR). 7P53 mutation combined with Ann

were no significant associations of SUV,

Arbor stage, International Prognostic Index (IPI) score and serum LDH level could better predict R-CHOP response than each factor
alone. Conclusion: MYD88"*" DLBCL had higher baseline '*F-FDG PET/CT SUV,,.. The baseline SUV
with R-CHOP response. However, 7P53 mutation was significantly correlated with poor response of R-CHOP in DLBCL patients.

nax Was not associated
TP53 mutation combined with clinicopathological characteristics could better predict R-CHOP response. The associations of gene
alterations and SUV . with prognosis of DLBCL patients needed to be explored in the future.

[ Key words | Diffuse large B cell lymphoma; Genetic alterations; '*F-FDG PET/CT; SUV,,..; R-CHOP; Therapeutic response
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Primary DLBCL detected by next generation sequencing using 481
lymphoma gene panel and examined by '*F-FDG PET/CT before
treatment from 2022 to 2023 (n=225)

!

Inclusion criteria: Exclusion criteria:
(D Pathologically clear diagnosis of DLBCL; (D No clinicopathologic information (n=20);
) Detected by next generation sequencing using 481 (2 The pathologic diagnosis was not DLBCL
lymphoma gene panel before treatment; > (n=6);
(3 Examined by "*F-FDG PET/CT before treatment; (3 Patients underwent chemotherapy before
(@ Patients who did not receive chemotherapy, PET/CT examination (n=8)
radiotherapy or targeted therapy

v

Patients were eligible for enrollment

(n=191)
v v Y Y Y v
. . . . . Extranodal
Primary site Ann Arbor stage IPI index Serum LDH level Hans classification oreans involved
(n=180) (n=179) (n=178) (n=178) (n=176) & (1=178)

Bl BEMHANHRIRERRIEE

Fig.1 Flow diagram of participant selection

F1 BERKFEZEER S48 °F-FDG PET/CT SUV,,.fBHI%x &

Tab.1 Patients’ clinicopathological characteristics and their correlations with SUV_, detected by PET/CT before treatment

max

Clinicopathological characteristics Case n(%) SUV,.x X£s) P value Mann-Whitney U value
Age/year
<60 117 (61.2) 24.63+11.39 0.888 4276
>60 74 (38.7) 24.14+9.57
Gender
Male 105 (55.0) 24.11+£9.41 0.837 4437
Female 86 (45.0) 24.84+12.13

Primary site

Nodal 56 (31.1) 24.15+£12.31 0.468 3237
Extranodal 124 (68.9) 24.5049.59

Ann Arbor stage
-1 70 (39.1) 23.96+10.95 0.678 3674
Ir-1v 109 (60.9) 24.66+10.25

IPI
Low (0-2) 106 (59.6) 22.814+10.12 0.408 946
High (3-5) 72 (40.4) 26.75+10.76

Serum LDH level (U-L™)

<250 106 (59.1) 22.6949.68 0.012 2975
=250 72 (40.9) 26.67+11.04

Type (IHC)
GCB 84 (47.7) 22.63+9.27 0.040 3194
Non-GCB 92(52.3) 26.21£11.32

=2 extranodal organs involved
Yes 115 (64.6) 24.31+10.71 0.990 3618

No 63 (35.4) 24.40+10.25

IPI: International Prognostic Index; LDH: Lactate dehydrogenase; IHC: Immunohistochemistry; GCB: Germinal center B-cell like.
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%2 DLBCLERZR4HESF-FDG PET/CT SUV,,, 4851
Tab.2 The associations of DLBCL genetic alterations with *F-FDG PET/CT SUV,,,,

Genetic alterations Case n(%) SUV, . (X E5) P value Mann-Whitney U value
MYD88"*" mutation
Positive 47 (24.6) 26.27+8.38 0.039 2662
Negative 144 (75.4) 23.84+11.31

TP53 mutation

Positive 52(27.2) 24.43+10.53 0.953 4569
Negative 139 (72.8) 24.44+10.79

CDKN2A/B
Loss 62 (32.5) 24.2+9.87 0.978 3989
Without loss 129 (67.5) 24.55+11.11

CD79B mutation
Positive 32(16.8) 24.84+12.34 0.693 2431
Negative 159 (83.2) 24.36+10.37

KMT2D mutation
Positive 42 (22.0) 23.524+9.50 0.705 3009
Negative 149 (78.0) 24.70+£11.02

TNFAIP3 mutation

Positive 23 (12.0) 28.13+12.73 0.229 1632
Negative 168 (88.0) 23.93+10.33

B2M mutation
Positive 15(7.9) 29.83+11.14 0.059 932
Negative 176 (92.1) 23.98+10.56

EZH?2 mutation
Positive 8(4.2) 22.33+9.44 0.536 635.5
Negative 183 (95.8) 24.53+10.76

BTG1/2 mutation
Positive 23 (12.0) 26.55+12.54 0.557 1785
Negative 168 (88.0) 24.15+10.43

CREBBP mutation
Positive 13 (6.8) 22.44+9.80 0.423 1001
Negative 178 (93.2) 24.58+10.77

MYC translocation
Positive 25(13.1) 2338+ 11.12 0.364 2921
Negative 166 (86.9) 24.481+10.58

BCLG translocation
Positive 61 (31.9) 24.92+10.17 0.349 4175
Negative 130 (68.1) 24.03x11.16

BCL2 translocation

Positive 14 (7.3) 23.08+9.18 0.699 1975
Negative 177 (92.7) 24.64+10.91

Double-hit
Yes 6(3.1) 22444731 0.777 687.5

No 185 (96.9) 24.53+10.82
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Fig. 2 The genetic alterations of 191 DLBCL patients
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Fig.3 The association of MYD88"**" mutation with *F-FDG PET/
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The baseline SUV,,,, of MYD8S8"** DLBCL was significantly higher
than that of MYD&S8 wild type DLBCL (*: P=0.039).

Whge 0 WoR, TPS3%EAS TR (4 i
M iz 8 1/4 (glucose transporterl/4,
GLUT1/4) my3Rik, % b HR e, fe ot
i 968 200 JEL R AT SR B iR . TP S 35875 {6 22 il Jivogg
AL HG R AR e S A I R g R h A
W% I HE R R O e, AR

W58 it — 2 g A Al B 2SR, A TPS3%878
5"F-FDG PET/CT SUV,fHINFKF&, LT A
U1 R T s e kS T R T i O Y (W i
BT &2 B R 22 b B2 B 2023—202 5 4R 33 97

HIZENGSFIPET/CTARZIM () I Bz WA W4 i 94
7, fdEimE (5261) . JBEEREE (2561) | Wi
(o) . B 1) . IR AR (341) |

BRI (20) RrE i (24)) , HrhTPs3
RS b IE AT 484 (48/94, 51.1% ) . Mann-
Whitney UK: %53 #r 27, TP53%5378 B i i)
SUV,. [l (13.86+6.46 ) .35 T TP5354 Btk

ik (8.14+5.09, P<<0.001, &4) .
30 X3
20
i

>

2
10F
0 1 1

TP53 mutation (+) TP53 mutation (-)

B4 TP53RIELS bR MM *F-FDG PET/CT SUV
:oLEES
Fig. 4 The association of 7P53 mutation with *F-FDG PET/CT
SUV,,.. of epithelial tumors
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The baseline SUV . of epithelial tumors with 7P53 mutation was
significantly higher than that of 7P53 wild type tumors (**: P<<0.001).
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Fig. 5 The associations of DLBCL genetic alterations with R-CHOP response

A significantly higher percentage of 7P53 mutation DLBCL did not reach CMR compared with 7P53 wild type DLBCL (**: P=0.001). There were
no significant associations between other gene alterations of DLBCL and R-CHOP response.
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Tab.3 The associations of DLBCL genetic alterations and *F-FDG PET/CT SUV,,,. with R-CHOP response
Univariate analysis Multivariate analysis
Variable )
OR 95% CI P value OR 95% CI Pvalue Bvalue Std.error Wald y°
SUV
Low 1 [ Reference |
High 1.152 0.542-2.448 0.714
Age/year
<60 1 [ Reference |
>60 1.268 0.584-2.752 0.548
Gender
Male 1 [ Reference |
Female 0.954 0.447-2.033 0.902
Primary site
Nodal 1 [ Reference |
Exnodal 0.510 0.223-1.164 0.111
Ann Arbor stage
-1 1 [ Reference |
IIr-1v 4.672 1.806-12.084  0.001 6.708  1.987-22.640 0.002  1.920 0.605 10.065
IPI
Low (0-2) 1 [ Reference ]
High (3-5) 2.869 1.300-6.331 0.009 0.835  0.234-2.980 0.781 -0.043 0.535 0.006
Serum LDH level (U-L™)
<250 1 [ Reference ]
=250 2.714 1.252-5.887 0.011 2377  0.876-6.453 0.089  0.896 0.491 3.333
Type (IHC)
GCB 1 [ Reference ]
Non-GCB 0.871 0.405-1.871 0.723
=2 extranodal organs involved
No 1 [ Reference ]
Yes 1.519 0.695-3.318 0.295
MYDS88 mutation 0.841 0.346-2.046 0.703
TP53 mutation 3.608 1.638-7.946 0.001 6.331 2.404-16.673 <<0.001  1.765 0.479 13.598
CDKN2A/B loss 0.853 0.372-1.952 0.706
CD79B mutation 0.696 0.243-1.989 0.498
KMT2D mutation 1.173 0.473-2.905 0.731
TNFAIP3 mutation 0.240 0.030-1.901 0.176
B2M mutation 2.065 0.568-7.509 0.271
EZH?2 mutation 2.137 0.485-9.428 0.316
BTG1/2 mutation 1.687 0.590-4.825 0.329
CREBBP mutation 0.841 0.170-4.155 0.832
Double-hit 5.484 0.879-34.238  0.069

DLBCL: Diffuse large B-cell lymphoma; GCB: Germinal center B-cell-like; IHC: Immunohistochemistry; IPI: International Prognostic Index;

LDH: Lactate dehydrogenase; CI: Confidence interval; OR: Odds ratio.
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Fig. 6 ROC curve analysis of the predictive ability of 7P53
mutation combined with clinicopathological characteristics to
R-CHOP response

ROC curve showed that the area under the ROC curve (AUC) of TP53
mutation combined with Ann Arbor stage, IPI score and serum LDH
level to predict R-CHOP response was higher than those of each factor
alone (AUC=0.782, P<C0.001).
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