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Abstract

Background: Autologous anti-CD19 chimeric antigen receptor (CAR) T-cell therapy
is an effective treatment for approximately 40% of relapsed/refractory large B cell
lymphomas (LBCL), and early identification of patients at risk for relapse or pro-
gression after CAR T-cell therapy represents a clinical need.

Methods: The authors conducted a single-center prospective study on 47 relapsed/
refractory LBCL receiving CAR T-cell therapy to evaluate the prognostic value of
baseline and after infusion ®F-fluorodeoxyglucose positron emission tomography
(PET)-computed tomography. Qualitative and quantitative metabolic parameters
were evaluated before lymphodepletion, at day 30 and 90 post-infusion.

Results: Deep variation of standardized uptake value (SUV)ean between baseline
and day 30 correlated with response at day 90 (hazard ratio [HR], 1.49; 95% confi-
dence interval [Cl], 1.01-2.2); p = .04) and better progression-free survival (PFS) (HR,
0.63; 95% Cl,0.41-0.97); p = .04). In the overall population, 1-year PFS was 63% for
Deauville score (DS)1-3 and 39% for DS4-5 patients, respectively (p =.02), however,
the prognostic role of DS was lost when survivals are analyzed by considering 38
patients not progressing at 30 days. In these patients, in partial response or stable
disease, the combination of DS and variation of SUVcan allowed identification of
three groups with different prognosis: patients with DS1-3 and those with DS4-5
and decreased SUV,,c.n had similar 1-year PFS of 62% and 61%, whereas patients
with DS4-5 and increased SUV ean, had a poorer 1-year PFS of 33% (p = .04).
Conclusions: PET parameters and association of DS and variation of SUVean at
30 days could help in identify patients at high risk of CAR T-cell failure.
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PET ASSESSMENT IN CAR T-CELL TREATMENT

Lay summary:
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INTRODUCTION

CD19-directed chimeric antigen receptor (CAR) T-cells represent a
novel treatment paradigm for patients with relapsed and refractory
diffuse large B cell lymphoma (DLBCL) and primary mediastinal B cell
lymphoma (PMBCL). However, despite the encouraging results re-
ported in clinical trials and in real-world setting,X™* durable responses
are observed in approximately 35%-40% of patients then the iden-
tification of easy and reliable biomarkers for early prediction of
outcome represents a clinical need.

Factors influencing the CAR T cell outcome are related to pre-
infusion and post-infusion variables. Among all clinical and labora-
tory data considered for prediction of response, tumor burden is the
most consolidated prognostic factor as described in recent studies
showing that a high tumor burden correlates with an Eastern
Cooperative Oncology Group (ECOG) > 1, the need for bridging
therapy and poor clinical outcome.>¢

In lymphoma patients, the evaluation of baseline tumor burden
and clinical response is formally done by positron emission tomog-
raphy (PET) that allows a visual assessment through the 5-point
Deauville score (DS) and a quantitative assessment of the meta-
bolic activity of the tumor lesions. It is well consolidated that baseline
evaluation of metabolic tumor volume (MTV) and total lesion
glycolysis (TLG) correlates with clinical response and progression-
free survival (PFS) in patients receiving standard immunochemo-
therapy.””?

Preliminary data suggest that PET parameters could also play a
role as prognostic factors in large B cell lymphoma (LBCL) receiving
anti-CD19 CAR T-cells. Dean et al.’® observed that relapsed and
refractory lymphoma patients treated with axicabtagene ciloleucel
(axi-cel) with low MTV at baseline had significantly superior overall
survival and PFS in comparison to patients with high MTV. Similarly,

lacoboni et al.?

reported that high baseline TMTV was associated
with lower PFS in patients receiving anti-CD19 CAR T-cells.
Early disease evaluation at day 30 is a clinically relevant time-

point to predict long-term response or failure to CAR T-cells.

e This is a single-center prospective study on 47 lymphoma patients receiving
commercial chimeric antigen receptor T-cell therapy aimed to evaluate the
prognostic value of baseline and after infusion *®F-fluorodeoxyglucose positron

emission tomography.
e Among patients in partial remission or stable disease at day 30, the authors

observed two subgroups with significantly different prognosis; patients with
Deauville score (DS)4-5 and a concomitant reduction of standardized uptake
value (SUV)mean had higher probability of long-lasting response than those with
DS4-5 and an increase of SUV hean.

CAR T-cell, Deauville score, lymphoma, PET, SUV

However, the interpretation of the day-30 PET can be problematic
due to the presence of confounding factors related to inflammation
induced by the CAR T-cells. Although patients with progression of
disease at day 30 must be considered not responding to CAR T-cells
and candidates to new treatments, prognosis of patients with DS4 or
DS5 without clinical progression is not clear. Recently, Al Zaki et al.'2
observed that patients in partial remission (PR)/stable disease (SD)
(DS4-5) at day 30-PET following CAR T-cells with standardized up-
take value (SUV)n.x >10 experienced a higher risk of progression
than patients with lower SUV. Generally, the analysis of day-30 PET
is typically confined to DS assessment, whereas no data exist about
the analysis of PET parameters variations between baseline and day
30. We suppose that a combined analysis of DS and quantitative PET
parameters at day 30 could be helpful in establishing long-term ef-
ficacy of CAR T-cells and in identifying patients that require new
treatments.

In the present study, we investigated the day-30 PET assessment
by DS in relation to survivals and the relationship between baseline
quantitative PET parameters or their variation over time with clinical
response and survival outcomes. A secondary objective was to
explore the combination of DS and quantitative PET parameters as
prognostic tools in patients not progressing at 30 days after CAR T-

cells.

MATERIALS AND METHODS
Patients

This observational prospective study enrolled all consecutive pa-
tients treated at Fondazione IRCCS Istituto Nazionale dei Tumori in
Milano with axicabtagene ciloleucel or tisagenlecleucel (axicel or
tisacel) between March 2019 and July 2021. All patients had a
baseline *®F-fluorodeoxyglucose (FDG) PET performed before lym-
phodepletion (LD) and a PET reassessment at 30 (PET-30) and
90 days (PET-90) after infusion. Inclusion criteria included (1)
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diagnosis of DLBCL, PMBCL, or transformed-follicular cell lym-
phomas (tFCL), (2) measurable nodal disease, and (3) at least
3 months of follow-up.

All patients received LD with fludarabine and cyclophosphamide
followed by infusion of axicel or tisacel. Evidence of progressive
disease or relapse at any time was recorded as CAR T-cell failure.
Patients gave their written consent. The study was approved by
ethical committee of Fondazione IRCCS Istituto Nazionale dei
Tumori (INT178/19).

PET/computed tomography imaging and analysis

PET scans all have been performed at the same center, followed by
the same technicians, and analyzed by the same physicians, allowing a
large uniformity in execution and interpretation. All patients per-
formed 8F-FDG PET a few days before LD therapy, 30 days after
CAR T-cell infusion, and 90 days after CAR T-cell infusion. At sub-
sequent follow-up time points, PET was used only in patients with
persistent ®F-FDG uptake or in patients with suspected relapse,
otherwise a computed tomography (CT) scan was performed. All 18F-
FDG PET were evaluated by senior nuclear medicine physicians.
Clinical response was assessed according to Lugano criteria,*® and all
PET examinations were evaluated based on DS.

18E.FDG PET/CT image acquisition was performed according to
the European Association of Nuclear Medicine guidelines.’* Patient
preparation with fasting at least 6 h before ®F-FDG injection and
blood glucose levels below 200 mg/dL were requested. PET/CT im-
aging was performed approximately 1 hour after intravenous
administration of 3-4 MBg/kg of ®F-FDG using either a Philips
Gemini TF 64 (Philips Healthcare, Cleveland, Ohio) or General Elec-
tric Discovery 710 (General Electric Healthcare, Waukesha, Wis-
consin) PET/CT scanner. All PET images were acquired from the base
of the skull to mid-thigh and corrected for attenuation using the
acquired CT data. No intravenous contrast agents were administered.
All images were reviewed on PET volume computer-assisted reading
(VCAR) software (GE Healthcare). PET/CT images were evaluated
qualitatively for identified nodal or extra-nodal FDG-avid lesions.
PET metabolic parameters (SUVpax, SUVmean, and SUVpea) and
volume-based parameters (MTV and TLG) were calculated defining a
volume of interest for each lesion by automatic delineation with the
estimated threshold algorithm supplied with PET-VCAR software. It
was visually confirmed that only the intended structures were
included. In this study, the lesion metabolic volume was automatically
segmented using an adaptive iterative algorithm that separated the
target volume from the background tissue by weighting the SUV .«
and the SUVean Within the target volume with a weighting factor,
represented as a Boolean variable. This segmentation strategy was

previously used in different solid tumors>®

and can robustly,
accurately, and precisely segment also small lesions in PET imaging.!”
To be representative of the entire lymphoma, SUV,c,« and mean are
reported as median value calculated across all lesions of each patient

and SUV,,., as maximum values of SUV between all lesions. Total

MTV (TMTV) and total TLG (TTLG) were calculated as the sum of all
individual lesions.

All PET parameters were calculated at baseline and at every time
point. The variation of every single PET parameter between baseline
and PET-30 was calculated as A = (baseline value - PET-30 value)/
baseline value x 100.

Statistical analysis

Overall response rate (ORR) was calculated at 30 and 90 days as the
percentage of patients achieving complete remission (CR) or PR. A
univariate logistic regression model was implemented for each
considered variable (i.e., PET parameter) to assess the association
with response at 30 or 90 days. PFS was calculated as the time from
infusion to the progression and overall survival (OS) as time until
death. A landmark analysis was performed starting from the time of
PET-30 when were considered parameters at 30 days or in terms of A.
The prognostic role of each PET and clinical variable was investigated
in terms of PFS using a univariate Cox regression model. The rela-
tionship between continuous variables and the outcome was inves-
tigated by resorting to a regression model based on restricted cubic
splines.*® PET variables, retaining their significance after adjusting for
significant clinical variables, were included in an initial multivariate
model and a backward selection procedure was used to reach a final
parsimonious model. According to the required number of event per
variable, standard or penalized estimations were used to build
multivariate model.2??° In addition, time-dependent receiver oper-
ating characteristic (ROC) curve analyses were implemented and the
corresponding area under the curve (AUC) were computed to eval-
uate the performance of the quantitative PET parameters to pre-
dicted patient progression at specific time points by using the inverse
probability of censoring weighting method.?* Quantitative PET pa-
rameters were dichotomized through the cutoff that better separates
patients at high- or low-risk of progression following Hothorn et al.?2
to make their clinical interpretation easier. The Kaplan-Meier method
was used to estimate the pattern of PFS for dichotomous variables,
and survival curves were compared using the log-rank test.

All statistical analyses were performed with SAS (Version 9.4;
SAS Institute) and R software by adopting a significance level of
a = 0.05. Adjustments for multiple testing were not performed due to
the exploratory nature of this study and coherently with its gener-

ating hypothesis purpose.?®

RESULTS
Patient characteristics

A total of 47 patients were included in this study, and all clinical data
are detailed in Table 1. Patients were affected by DLBCL-NOS
(h = 21, 45%), high-grade lymphomas (n = 10, 21%), PMBCL
(n = 14, 30%), and tFCL (n = 2, 4%). Median age was 55 years (range,
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TABLE 1 Patient characteristics at starting lymphodepletion
therapy

Patient characteristics N =47 %
Age, median (range), years 55 (22-70)
Sex

Female 15 32

Male 32 68
Histology

DLBCL NOS 21 45

DLBCL (tFCL) 2 4

DLBCL/high grade 10 21

PMBCL 14 30
ECOG

0 34 72

1 13 28
Bridging therapy

No 6 13

Yes 41 87
Radiotherapy as bridge

No 30 64

Yes 17 36
LDH pre LD

Normal value 29 62

High value (>ULN) 18 38
CRP pre LD

<5 mg/dL 37 79

>5 mg/dL 10 21
Bulky (lesion >10 cm)

No 31 66

Yes 16 34
Extranodal disease

No 33 70

Yes 14 30
Ferritin levels pre LD

Normal value 13 28

High value (>ULN) 34 72
CAR T-cell

Axicabtagene ciloleucel 31 66

Tisagenlecleucel 16 34

Abbreviations: CAR, chimeric antigen receptor; CRP, C-reactive protein;
DLBCL, diffuse large B cell lymphoma; ECOG, Eastern Cooperative
Oncology Group; LD, lymphodepletive chemotherapy; LDH, lactate
dehydrogenase; NOS, not otherwise specified; PMBCL, primary
mediastinal B cell lymphoma; tFCL, transformed follicular cell
lymphoma; ULN, upper limit of normal.

22-70) and the majority of patients had an ECOG 0 (72%). Before LD,
41 (87%) patients received bridging therapy that included radio-
therapy in 17 (36%) of them. At the time of LD, values of lactate
dehydrogenase (LDH) and C-reactive protein (CRP) above the upper
normal value were observed in 38% and 21% of patients, respec-
tively, and bulky disease intended as a single mass with a diameter
>10 cm was present in 16 patients (34%).

All patients performed PET/CT (PET-baseline) at a median time
of 9 days before infusion of CAR T-cells, PET-30 at a median of
32 days, and PET-90 at a median of 98 days after infusion for a total
of 136 examinations. Axicabtagene ciloleucel and tisagenlecleucel
were infused to 31 (66%) and 16 (34%) patients, respectively.

Response to CAR T-cells

At a median follow-up time of 12 months (interquartile range, 8-
20 months), 38 patients were alive and nine died of disease pro-
gression with an estimated 1-year OS and PFS of 83% (95% Cl, 66%-
92%) and 46% (95% Cl, 30%-60%), respectively (Figure 1). A total of
23 (49%) progressions were observed. No late serious toxic events
were observed, and all events beyond day 90 were progressions or
deaths related to lymphoma.

ORR at 30 days was 68% (32 of 47): 21 patients achieved CR and
11 patients achieved PR. ORR at 90 days was 62% (26 of 41): 21
patients were in CR and five patients were in PR. At day 90, 6 pa-
tients were not evaluable for response. No toxic deaths were re-
ported in this cohort.

The qualitative evaluation of PET/CT at 30 days identifies 21
patients with DS1-3 (one patient with DS1, 12 patients with DS2,
and eight patients with DS3), 14 patients with DS4, and 12 patients
with DS5. In the DS5 group, eight patients presented a progressive
disease whereas four patients showed a SD. In one patient, DS at
30 days was not evaluable but at 90 days reached a CR. The disease
evaluation at day 30 and at day 90 is shown in the consort diagram
(Figure 2), three patients in CR at day 30 progressed at day 90. No
specific clinical or imaging characteristics were identified as prog-
nostic in these patients.

One year PFS was 63% (95% Cl, 34%-82%) for DS1-3 and 39%
(95% Cl, 19%-58%) for DS4-5 patients, respectively (p = .02). To
better evaluate the prognostic role of DS we analyzed survivals by
considering patients not in progression at 30 days (n = 38) and we
observed 1-year PFS of 62% (95% Cl, 33%-82%) in D1-3 and 51%
(95% Cl, 26%-72%) in D4/5 group, respectively (HR, 1.96 [95% Cl,
0.68-5.67]; p = .2) (Figure 3A).

As concerns the considered clinical variables, only high LDH
values and the presence of extranodal involvement at CAR T-cells
infusion were associated with a worst PFS whereas high levels of
ferritin, CRP, specific extranodal sites, and the presence of bulky
disease by CT scan did not have that association (Table S1).

Seventeen patients received radiotherapy as bridging therapy. At

day 30, nine were in complete remission whereas eight showed DS4
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FIGURE 2 CONSORT diagram showing response of patients at 30 days after chimeric antigen receptor T-cells according to Lugano
criteria and detailed by DS assessment. In the bottom section of the diagram: disease response at 90 days according to Lugano criteria.
Patients highlighted in yellow are the patients considered for study analysis. DS indicates Deauville score; CR, complete response; PR, partial

response; SD, stable disease; PD, progressive disease; NE, not evaluable

or DS5. The uptake was reported in sites of previous radiotherapy in
only five cases (30%). Following tisagenlecleucel, we observed eight
patients with complete remissions (DS1-3), six patients with pro-
gressive disease, and two patients with DS4. The 30 days ORR was

similar to response observed with axi-cel.

Quantitative PET parameters and response to CAR
T-cells

Quantitative PET parameters of all patients were calculated at
baseline, at PET-30 and at PET-90 and descriptive statistics for each

considered PET parameter at baseline and in terms of A are reported
in Table S2.

Possible association with response and PFS was investigated
for all parameters. No statistically significant association was seen
between baseline quantitative PET parameters and response to
CAR T-cells at 30 and 90 days (Figure S1). Differently, patients
with a deeper variation of SUV ., between baseline and PET-30
(high ASUVjean) had higher probability to be in PR or CR at day
90 (OR, 3.49 [95% CIl, 1.25-9.77], p = .02) (Table 2). Median
ASUV hean Was 18% (range, —94% to 88%) for patients in SD/
progressive disease (PD) at day 90 and 51% (range, —11% to
91%) for patients in CR/PR. On the contrary the variation of
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FIGURE 3 Kaplan-Meier curves for progression-free survival probability in patients not progressing at day 30 according to (A) Deauville

score, (B) ASUV ean, and (C) their combination

SUVmax TLG, MTV, TTLG, and TMTV was not statistically asso-
ciated with response (Figure S2).

In the bivariate Cox model, among baseline parameters, only
baseline SUV,,. resulted significantly associated with PFS (HR, 1.59;
95% Cl, 1.12-2.24; p = .01) whereas baseline SUVean, MTV, TLG,
TMTV, and TTLG were not (Table 3). Conversely, analysis of variation
of PET parameters between baseline and day 30 showed that
ATMTV, ASUV ean, and ATLG were associated with PFS as illustrated
in Figure S3.

In the bivariate Cox model including significant clinical variables,
only high LDH value resulted associated with a higher risk of CAR T-
cells failure (HR, 2.7 [95% ClI, 1.1-6.7], p = .03). From bivariate Cox
models including LDH and each of the significant PET variables, only
ASUV jean and ATTMV retained their significance. From an initial
model including the above variables, the backward selection pro-
cedure identifies a final model including ASUV ., and LDH. Specif-
ically, high ASUV ean Was associated with a better PFS (HR, 0.6 [95%
Cl, 0.4-0.9], p = .02) whereas high LDH values were associated with a
worse PFS (HR, 3.3 [95% Cl, 1.3-8.2]; p = .01) (Table S3). This result
was confirmed by penalized Cox regression model as the number of

events was reduced in landmark analysis. The time-dependent ROC

curve performed at 91, 182, 273, and 365 days showed that the best
AUC values was observed at 91 days that represents the time at
which we observed the best predictive performance of the ASUVean
(Figure S4).

We pursued analyses investigating the prognostic value of the
combination between qualitative and quantitative PET parameters.
For this purpose, by dichotomizing ASUV ,can Using as cutoff 0%,
(that means classify patients with an increased or a decreased
SUV nean Value between baseline and PET-30), we observed that
patients with reduction of SUV,ean presented a significant better PFS
in comparison to the counterpart, being PFS of 58% (95% Cl, 37%-
76%) versus 33% (95% Cl, 8%-62%), respectively (p .01)
(Figure 3B).

We further evaluated whether variation of SUV ., between

baseline and day 30 could identify different prognostic subgroups in
association with DS assessment. Interestingly, the combination of
variations of SUV ean and DS at PET-30 allowed the identification of
three subgroups of patients. For this analysis, we excluded eight
patients known to have a very poor prognosis because of a PD status
at day 30 and one patient that was not evaluable at 30 days. For the
groups of patients with DS1-3 and DS4-5 associated with reduction
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TABLE 2 Univariate logistic model

Univariate logistic model

Response at 30 days Response at 90 days

Variable OR 95% ClI p OR 95% ClI p

Baseline SUVh,« 061 030 123 .17 080 036 178 .58
Baseline SUViyean 057 028 119 .14 111 0469 179 .68
Baseline TLG 115 075 177 53 117 080 171 .42
Baseline MTV 127 082 198 .29 122 084 178 .30
Baseline TTLG 0.67 031 147 .32 118 083 166 .36
Baseline TMTV 085 039 182 .67 117 068 201 .56

A SUV pax - - - - 103 081 131 81
ASUV nean - - - - 349 125 977 .02
ATLG - - - - 209 081 538 .13
AMTV - - - - 096 083 111 .62
ATTLG - - - — 571 052 6258 .15
ATMTV - - - — 457 064 3266 .13

Note: A = (baseline value - PET-30 value)/baseline value x 100.

Abbreviations: MTV, metabolic tumor volume; SUV, standardized
uptake value; TLG, total lesions glycolysis; TMTV, total MTV; TTLG,
total TLG.

TABLE 3 Univariate Cox model for PFS of quantitative PET
parameters

PET parameters HR 95% Cl p
SUV ax baseline 1.59 1.12 2.24 01
SUV nean baseline 1.42 0.96 2.08 .08
MTV baseline 0.82 0.49 1.37 44
TLG baseline 0.91 0.58 1.42 .69
TMTV baseline 1.27 0.88 1.84 .20
TTLG baseline 1.26 0.88 1.80 22
Variables®
ASUV ax 1.07 0.68 1.70 76
ASUVyean 0.63 0.41 0.97 .04
ATTLG 0.73 0.52 1.02 .06
ATMTV 0.68 0.48 0.95 .02
AMTV 1.12 0.66 191 .67
ATLG 0.69 0.49 0.96 .03

Note: A = (baseline value - PET-30 value)/baseline value x 100.

Abbreviations: Cl, confidence interval; HR, hazard ratio; MTV, metabolic
tumor volume; PET, positron emission tomography; PFS, progression-
free survival; SUV, standardized uptake value; TLG, total lesions
glycolysis; TMTV, total MTV; TTLG, total TLG.

2Landmark analysis at PET-30.

of SUV nean, We observed similar prognosis (1-year PFS of 62% [95%
Cl, 33%-82%] and 61% [95% Cl, 25%-83%)). In the group including

patients with DS4-5 associated with increased SUViean, we

observed a poorer prognosis (1-year PFS of 33% [95% Cl, 5%-68%))
(b = .04) (Figure 3C).

DISCUSSION

Early identification of parameters associated with long-lasting
response or progression after CAR T-cell infusion represents an
unmet medical need. There is a great interest in understanding the
prognostic value of the early disease assessment at day 30 to plan a
salvage treatment as early as possible. This is even more important in
the near future when we will have new immunotherapies such as
bispecific antibodies or new cellular therapies.

By excluding patients progressing early after CAR T-cell infusion
for which a new treatment is mandatory, patients in PR or SD
represent a clinical dilemma for clinicians. In fact, approximately
20%-30% of patients experienced PR or SD at day 30 but only a
minority of them achieved a long-lasting response. In the real-life
study by US Lymphoma CAR T Consortium,® only 30% of patients
in PR and 7% of those in SD at day 30 achieved a subsequent CR.

Recently, Kuhnl et al.?*

investigated the use of the visual assessment
by DS score at day 30 following CAR T-cell infusion. They confirmed
the prognostic role of DS and that long-term PFS (ranging from 63%
to 77%) was achieved in patients with DS1-3 and DS4 previously
exposed to radiotherapy whereas an inferior response was described
in the remaining patients with DS4-5.

In our cohort we confirmed the prognostic value of DS, in fact
patients with DS 4-5 represent a population with high probability to
fail the CAR T-cell treatment. However, when we excluded patients
with PD at day 30 who are patients known to have a very poor
prognosis, the DS was not able to distinguish long-lasting responders
from patients who will relapse. These data confirm that interpreta-
tion of a residual PET positivity early at day 30 can be difficult due to
the presence of inflammation, tumor flare, and pseudoprogression.
The hypothesis of our project is that a combination of DS and
quantitative assessment could strengthen the PET evaluation and
support the identification of patients with very poor prognosis.

We decided to include in our analyses the quantitative PET pa-
rameters as potential markers of CAR T activity. ASUV has been
already explored as a prognostic factor in a cohort of patients
affected by newly diagnosed DLBCL treated with R-CHOP or
R-ACVBP. During first-line therapy, the authors showed that
ASUV nax >66% at interim PET was associated with a better PFS and
0S.2> However, few experiences are reported in patients treated
with CAR T-cells.

In our study, we observed that a deeper variation of SUV ncan
between baseline and day 30 is associated with a higher probability
of response at day 90 and longer PFS. Variation of SUV is a param-
eter that is easy to assess, and it reflects well the reduction in
metabolic activity inside the lymphoma mass. There is some debate
about the most reliable quantitative approach by FDG-PET for
monitoring lymphoma patients. In this article, SUV ,ean are reported

as median value calculated across all lesions of each patient,



262 |

PET ASSESSMENT IN CAR T-CELL TREATMENT

therefore it seems that SUV ean reflects well the burden of disease
and the presence of multiple heterogenic lymphoma lesions. As a
consequence, ASUV,ean represents the variation of the SUV of the
entire disease burden. We identified the cutoff of ASUV ean as 0% as
the best value to dichotomize our cohort in subgroups with different
prognosis. This results in an easy tool for PET interpretation because
patients can be easily assigned to the group with increased or
decreased SUV ean at day 30.

Based on the results observed with the analysis of SUV nean, We
explored the prognostic value of a combination of ASUV can and DS,
and we identify three prognostically different groups of patients.
Interestingly, among DS4-5 patients, we observed two subgroups
with significantly different prognosis; patients with DS4-5 and a
concomitant reduction of SUV ,ean at day 30 had a higher probability
of long-lasting response than those with DS4-5 and an increase of
SUV nean-

To our knowledge, this is the first article exploring the prognostic
value of the variation of PET parameters before and after CAR T-cell
infusion in association to DS. This is of great interest for the inter-
pretation of PET-30 and early identification of patients requiring
further therapies.

The major limitation of this study is the limited sample size,
however, the monocentric design of the study allowed homogeneity
in PET execution and interpretation and also in baseline and follow-
up reassessment of patients. Another limit of this study concerns the
segmentation/threshold method, the delineation on MTV s still
considering challenging due to the low signal-to-noise ratio of PET
images and limited spatial resolution associated with partial volume
effects. No general agreement has been reached concerning which
segmentation approach performs best. We used an adaptive iterative
algorithm for segmentation based on our experience, and we did not
observe clinical correlation when we tested the 41% threshold (data
not showed). The findings of this study should be considered with
caution and will need further investigation in larger studies.

Our results disagree with published observations of the impact
of baseline disease parameters on response. Vercellino et al.?®
showed that a TMTV higher than 80 ml, but not tumor bulk defined
by CT scan, was associated with a higher risk of early relapse and
death. We observed only a significant association between baseline
SUVmax and PFS, but no association was observed for baseline TMTV
and TTLG. Whether baseline SUV,,.x indirectly represents the
extension and proliferation index of single lymphoma lesion, TMTV
and TTLG probably suffer by the large heterogeneity of our popu-
lation in terms of histotype (inclusion of DLBCL and primary medi-
astinal B-cell lymphomas and high-grade lymphomas) and disease
burden. Similarly, in univariate analysis, baseline high LDH levels and
the presence of extranodal lesions were associated with a poorer
prognosis, however, ferritin, CRP, and bulky disease were not. This
can be due to the limited sample size. Interestingly, patients receiving
tisa-cel had a similar proportion of response at 30 days in comparison
to those receiving axi-cel, suggesting similar response kinetics after

treatment with the two products.

Patients included in the present analyses are representative of a
population treated with CAR T-cells in a real-life setting with a
percentage of patients with high LDH and with bulky disease com-
parable with other published cohorts. Similarly, the observed clinical
responses are superimposable with those observed in other groups of
patients treated outside clinical studies.

In conclusion, we observed that a combination of qualitative and
quantitative PET parameters could help in interpretation of early
reassessment of CAR T-cells patients. Patients with a reduction of
SUVinean early after 30 days have an increased probability of
response at 90 days and to survive free of progression.

Moreover, prognostic evaluation of patients with a response that
is difficult to establish because of a 30-day PET showing PR or SD
could be supported by analysis of quantitative PET parameters. In
fact, patients not progressing at day 30 with PET showing DS4-5 and
concomitant reduction of SUV ,can Seems a subgroup with a good
prognosis whereas those with an increased SUV ,ean are not. This
observation could help in planning new therapeutic strategies for

patients identified as non-responders.
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