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[ Abstract ]| Background and purpose: Relapsed or refractory diffuse large B-cell lymphoma (DLBCL) can be treated with
chimeric antigen receptor T-cell (CAR-T) therapy. Imaging-based biomarkers may help identify patients likely to achieve clinical
response to this immunotherapy. In this study, an 18-fluoro-2-deoxy-D-glucose positron emission tomography-computed tomography
("F-FDG PET/CT) based model was developed to assess the progression-free survival (PFS) and overall survival (OS) of patients
with relapsed or refractory (R/R) DLBCL who received CAR-T therapy. Methods: We retrospectively analyzed clinical and imaging
data from patients with DLBCL who underwent CAR-T therapy at the First Affiliated Hospital of Soochow University between
March 2017 and January 2022. Inclusion criteria: (1 age =18 years old; 2) pathologically confirmed R/R DLBCL; 3 "*F-FDG PET/
CT performed before CAR-T cell therapy; @) complete clinicopathologic data; (5 patients must have measurable lesions. Exclusion
criteria: () patients with incomplete clinical or imaging data; (2) patients with other types of malignant tumors; (3) patients who have
received granulocyte colony-stimulating factor treatment within 1 month prior to PET/CT scan. This study was reviewed by the
Ethics Committee of the First Affiliated Hospital of Soochow University (ID: 2025256). Receiver operating characteristic (ROC)
curves were used to determine the optimal thresholds for maximum standardized uptake value (SUV,,,,), tumor metabolic volume
(MTV), and total glycolysis (TLG), and the patients were classified into high-risk and low-risk groups. Univariate and multivariate
Cox regression analyses were used to identify potential prognostic factors and construct predictive models, which were visualized
by drawing nomogram. Area under the ROC curve was used to assess the performance of each model. Results: A total of 61 patients
(37 male patients and 24 female patients, aged 26-75 years) with DLBCL who underwent '*F-FDG PET/CT prior to CAR-T infusion
were included. The median follow-up was 14 months; 36 patients (59.02%) had disease progression and 25 patients (40.98%) died.
Multivariate analysis showed that grade of cytokine release syndrome (CRS) [Hazard ratio (HR)=3.671; P=0.003] and MTV
(HR=0.171, P=0.004) were independent prognostic factors for OS; Eastern Cooperative Oncology Group (ECOG) score (HR=2.411,
P=0.019), grade of CRS (HR=2.499; P=0.027), and MTV (HR=0.338, P=0.007) were independent prognostic factors for PFS. The
combined model (MTV, ECOG score, grade of CRS) was better than the clinical model (ECOG score, grade of CRS), and metabolic
parameter model (MTV) in predicting PFS and OS. Conclusion: '"*F-FDG PET/CT metabolic parameter MTV in combination with
traditional clinical risk factors (ECOG score, Grade of CRS) could identify patients with ultra-high risk of DLBCL.

[ Key words ] Diffuse large B-cell lymphoma; PET/CT; MTV; CAR-T; Prognosis
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infusion between March 2017 and January 2022 (n=141)

DLBCL patients who underwent "*F-FDG PET/CT diagnosis prior to CAR-T

;

Inclusion criteria:

(D Age =18 years;

(2 Pathologically confrmed R/R DLBCL;

3 "F-FDG PET/CT performed before CAR-T therapy;
@ Availability of clinical-pathologic data;

(® Presence of measurable lesions

Exclusion criteria:

(D Incomplete clinical or imaging data (n=55);

'

A total of 61 patients were enrolled in the study

'

Model establishment

> (2) History of other active malignancies (n=15);
3 G-CSF administration within 1 month prior
to PET/CT scan (n=10)

E1 BEMNFHRITEREZE

Fig. 1 Flowchart of patients' inclusion and exclusion criteria
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Tab. 1 Clinical characteristics of patients

[(n(%)]

Characteristic Case

Age/year median (range) 53 (26-75)
Gender

Male 37 (60.7)

Female 24 (39.3)
Ann Arbor stage

-1 7(11.5)

m-Iv 54 (88.5)
B symptom 26 (42.6)
LDH>ULN 31(50.8)
ECOG

0-1 46 (75.4)

=2 15 (24.6)
IPI (at diagnosis)

Low-risk (0-2) 35(57.4)

High-risk (3-5) 26 (42.6)
BM 16 (26.2)
Prior lines of chemotherapy >2 19 (31.1)
Prior ASCT 17 (27.9)
Grade of CRS

1-2 50 (82.0)

3-4 11 (18.0)
ICANS 6(9.8)
DE 35 (57.4)

LDH: Lactate dehydrogenase; ULN: Upper limit of normal; ECOG:
Eastern Cooperative Oncology Group; IPI: International prognostic
index; BM: Bone marrow infiltration; ASCT: Autologous stem cell
transplant; DE: Bcl-2/c-MYC double expression.

2.2 "“F-FDG PET/CTH4E
FAISUV . H17.20 (1.51~46.39)
AL TLGH496.00 (0.11~4 902.38) , Hifif
MTV }103.00 cm® (1.00~846.00 cm’) ,
fD e N28.70 cm (0~76.00) . ASHFFEF
ROCHIZ&#i ESUV ... MTV., TLGHID,,,
SO a ol N = N B 05 < o A =1l W = R 2
K4, fEPFSH, SUV,... MTV., TLGAI
D, B AEBIE 251k 5.160 ( AUC=0.707,
P=0.004) . 70.000 cm’® (AUC=0.688,

P=0.014) . 244.038 ( AUC=0.708, P=0.005) .
6.200 cm ( AUC=0.561, P=0.455) ; fEOS
H, SUV,.,. MTV. TLGHID,, M &£ &
B4 51°45.820 ( AUC=0.664, P=0.017) .
35.500 cm® ( AUC=0.665, P=0.019) . 421.164
(AUC=0.702, P=0.003) F116.400 ( AUC=
0.586, P=0.247) .
23 EEZMAMETEEMAZ ENLLE

WHE Luganod7 8L PEM AR e, 2701 /8 &
(44.26% ) Z:CAR-TIRYT Ja ik 5 %%, 344
BE (55.74% ) R ARG, Hip114&
HRIFIR A 2, AR BT, 196k
ARt e, R oE gl Mk 58 S
LDH/KF-. ICANS., MTV. TLGM&SUV, Z5A
it L (P<0.05) 3 MTV., TLGMSUV,,,
AR g MmA R A TR R RS (R2) .
24 BHERERSERESH

AW R R ZRE ML H K Cox vl 14y
BFrvlAl 1l R R AE A AR 2 80 5 AR R 2 ]
MR (K3, 4) o FERREE2HH, LDH
(P=0.024) . ECOG¥F4r (P=0.011) . CRS
4 (P=0.002) . ICANS (P=0.003) .
c-Myc/Bel-28 WKL (P=0.011) . MTV
(P=0.001) . TLG (P=0.004) . SUV, .\
( P=0.002 ) FID,,, (P=0.005) S5OSH %,
LDH ( P=0.045) . ECOG¥F43 (P<<0.001) .
CRS/3+%% (P=0.006) . ICANS ( P=0.020) .
MTV ( P=0.001) . TLG ( P=0.003) FISUV,,,,
( P=0.002) FID,, (P=0.010) SPFSHI¥. %
FIMTV 582 PFSFIOS B EAHE (E2) o

B Z M A ot 24 AR g A
2R, LT ZHERE R, KA
RIMCRSZr4 ( P=0.003 ) HIMTV ( P=0.004) 1/}
s MOSH HA S E LMTEINZE . ECOG
5 (P=0.019) . CRS4r%% (P=0.027) FAIMTV
( P=0.007 ) {ENPFSHBS SR 2, 3 HA R
S P
25 HEENWESIEMS

T MPFS (ECOGIE4r . CRSAF% Al
MTV ) F1OS ( CRSAFHAMTV ) HCoxZ N %
A AT R ARAS (A 2 37 JRUS: PR 2R ) S ) T A 7
I AL K T AT AR B (K13, 4) o ROC
£k, EHPFSHIOS T, LG LhI
RIEH (ECOGIF4y. CRSHM ) . RS Hus
R (MTV) HAESEMAUC (ES) .
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Tab.2 Comparison between complete and incomplete metabolic response groups

Variable Complete metabolic response (7=27)  Not complete metabolic response (n=34) F value P value
Age/year 0.091 0.763
<60 20 (74.07) 24 (70.59)
>60 7(25.93) 10 (29.41)
Gender 0.528 0.467
Male 15 (55.56) 22 (64.71)
Female 12 (44.44) 12 (35.29)
Ann Arbor stage 2.365 0.224
-1 5(18.52) 2(5.88)
- 22 (81.48) 32 (94.12)
B symptom 0.066 0.798
Yes 12 (44.44) 14 (41.18)
No 15 (55.56) 20 (58.82)
LDH > ULN 8.703 0.003
Yes 8(29.63) 23 (67.65)
No 19 (70.37) 11 (32.35)
ECOG 2.496 0.114
0-1 23 (85.19) 23 (67.65)
=2 4 (14.81) 11 (32.35)
IPI (at diagnosis) 3.344 0.067
Low-risk (0-2) 19 (70.37) 16 (47.06)
High-risk (3-5) 8(29.63) 18 (52.94)
BM 0.002 0.962
Yes 7(25.93) 9(26.47)
No 20 (74.07) 25(73.53)
Grade of CRS 1.570 0.317
1-2 24 (88.89) 26 (76.47)
3-4 3(11.11) 8(23.53)
ICANS 5.284 0.030
Yes 0(0.00) 6 (17.65)
No 27 (100.00) 28 (82.35)
Prior lines of chemotherapy 0.052 0.820
>2 8(29.63) 11 (32.35)
<2 19 (70.37) 23 (67.65)
Prior ASCT 0.075 0.785
Yes 8(29.63) 9(26.47)
No 19 (70.37) 25(73.53)
DE 3.313 0.069
Yes 12 (44.44) 23 (67.65)
No 15 (55.56) 11 (32.35)
MTYV, median 32.00 (1.00-846.00) 148.00 (1.00-655.00) 0.021"
TLG, median 86.29 (0.11-4902.38) 844.48 (9.00-4840.00) 0.006"
SUV ey (X £5) 11.500 =7.786 20.352 £10.415 0.001"
D,..» median 32.30 (0.00-75.80) 26.35 (0.00-76.30) 0.864"

" Independent-samples -test; “: Mann-Whitney U test.
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Tab.3 The results of the univariate Cox regression analysis
(N PES
Variable
HR (95% CI) P value HR (95% CI) P value
Age>60 0.560 (0.223-1.407) 0.217 0.769 (0.351-1.684) 0.511
Male 1.361 (0.604-3.067) 0.457 1.352 (0.670-2.727) 0.400
Ann Arbor stage ll-IV 1.259 (0.389-4.074) 0.701 0.695 (0.269-1.794) 0.452
B symptom 1.012 (0.447-2.291) 0.978 1.053 (0.527-2.105) 0.884
LDH > ULN 0.396 (0.177-0.887) 0.024 0.493 (0.246-0.986) 0.045
ECOG =2 0.268 (0.098-0.736) 0.011 0.175 (0.067-0.456) <<0.001
IPI (at diagnosis) = 3 0.670 (0.294-1.525) 0.340 0.553 (0.271-1.126) 0.102
BM 1.136 (0.457-2.824) 0.784 1.422 (0.666-3.034) 0.363
Grade of CRS 3-4 0.140 (0.041-0.480) 0.002 0.212 (0.071-0.637) 0.006
ICANS 0.080 (0.015-0.428) 0.003 0.164 (0.036- 0.748) 0.020
Prior lines of chemotherapy >2 0.746 (0.300-1.854) 0.528 0.658 (0.300-1.444) 0.297
Prior ASCT 1.851 (0.745-4.599) 0.185 1.414 (0.652-3.065) 0.380
DE 0.350 (0.156-0.784) 0.011 0.529 (0.265-1.056) 0.071
MTV 3.815 (1.692-8.600) 0.001 3.218 (1.607-6.444) 0.001
TLG 3.305 (1.475-7.409) 0.004 2.892 (1.440-5.811) 0.003
SUV 1 - 0.002 3.393 (1.573-7.316) 0.002
Dyx 3.356 (1.436-7.846) 0.005 2.604 (1.255-5.405) 0.010
F4 ZEECoxEIFSHTER
Tab. 4 The results of the multivariate Cox regression analysis
(0N PFS
Variable
HR (95%CTI) P value HR (95%CTI) P value

LDH > ULN 0.899 (0.314-2.575) 0.820 1.013 (0.447-2.296) 0.975
ECOG =2 1.537 (0.511-4.626) 0.444 2.411 (1.158-5.022) 0.019
Grade of CRS 3-4 3.671 (1.556-8.659) 0.003 2.499 (1.109-5.631) 0.027
ICANS 0.613 (0.112-3.340) 0.571 0.485 (0.135-1.738) 0.267
DE 2.118 (0.810-5.542) 0.126 1.750 (0.841-3.641) 0.134
MTV 0.171 (0.051-0.574) 0.004 0.338 (0.155-0.741) 0.007
TLG 1.275 (0.332-4.897) 0.723 2.554 (0.397-16.426) 0.323
SUV 1 - 0.050 0.259 (0.046-1.459) 0.126
D 0.621 (0.124-3.104) 0.562 1.336 (0.397-4.495) 0.640

‘max
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100 1001~ — Grade of CRS 1-2 100fr —MTV>355
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%) %) %)
O 40 o 40 O 40
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0 HR=0.268, 95% CI: 0.098-0.736, P=0.011 0 HR=0.140, 95% CI: 0.041-0.480, P=0.002 0 HR=3.815, 95% CT: 1.692-8.600, P=0.001
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
t/month t/month t/month
Number at risk Number at risk Number at risk
ECOG<2 46 33 19 9 4 1 0 glr{aéiel?zf 50 35 21 11 3 3 1 0 MTV=>355 39 19 13 7 6 3 1 0
ECOG=2 15 6 6 3 2 0 0 0 MTV<355 22 20 12 5 3 1 0 0
Grade of
CRS 3-4 11 4 4 1 1 1 0 0
D ECOG E Grade of CRS F MTV
100 — ECOG<2 1001 — Grade of CRS 1-2 100 — MTV>70
30 ---ECOG=2 30 --- Grade of CRS 3-4 30 ---MTV=70
=l = ol S
z Z z
o~ o 40t a
L 20
o HR=0.175, 95% CI- 0.067-0.456, P<0.01 0 HR=0.212, 95% CI: 0.071-0.637, P=0.006 0 HR=3.218, 95% CI: 1.607-6.444, P=0.001
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
t/month t/month t/month

Number at risk

ECOG<2 45 24

13 8 7 4 1 0

ECOG=2 14 3 2 1 0 0 0 0

Points

CRS

ECOG

MTV

Total points

1-yeas PFS

2-yeas PFS

3-yeas PFS

Points

CRS

MTV

Total points

1-yeas PFS

2-yeas PFS

3-yeas PFS

Number at risk
Grade of

Number at risk
MTV>70 34 9 4 4 3 2 1 0

49 25 13 8 6 3 1 0
CRS 1-2 MTV70 25 18 11 5 4 2 0 0
Grade of
CRS34 10 2 2 1 1 1 0 0
E2 EHFEHHTHL
Fig. 2 Kaplan-Meier survival curve analysis
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Fig.3 The nomogram model for predicting PFS
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Fig.4 The nomogram model for predicting OS
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