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ABSTRACT
Richter transformation (RT) is a serious complication of chronic lymphocytic leukaemia (CLL), with poor outcomes. While 
CAR T-cells have shown promise in large B-cell lymphoma, their efficacy in RT remains unclear, and the role of allogeneic stem 
cell transplant (alloSCT) post-CAR T-cells has not been established. This study aimed to assess the clinical response and sur-
vival of patients with RT treated with anti-CD19 CAR T-cells. This retrospective multicentre study, conducted by the European 
Research Initiative on CLL (ERIC), included patients with RT who received anti-CD19 CAR T-cells between 06/2018 and 
01/2024. Progression-free survival (PFS) and overall survival (OS) were evaluated from CAR T-cell infusion. Fifty-four patients 
with RT were treated with anti-CD19 CAR T-cells (academic products, n = 29; commercial products, n = 25). The median age was 
63 years, with 72% having an ECOG performance status (PS) of 0 to 1. Seven patients (13%) underwent alloSCT following CAR 
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T-cell infusion, with the indications being consolidation therapy (n = 4) and relapse/progression (n = 3). The overall response rate 
was 65%, with 46% achieving complete response (CR) at 1 month and 50% at 3 months. The median PFS was 8.0 months (95% CI: 
2.1–13.8) and the median OS was 14.4 months (95% CI: 8.8–19.2). The median PFS was 31.6 months for patients achieving CR 
at 1 or 3 months post CAR T-cells. Significant factors associated with mortality included high ECOG PS (p < 0.001), high LDH 
at CAR T infusion (p = 0.005), ICANS (p = 0.046) and no response at 1 month (p = 0.02). Multivariable Cox regression analysis 
identified treatment response at 1 month (p = 0.001) and increasing age (p = 0.5) as significant predictors of mortality. This study 
shows encouraging response rates and manageable toxicity for patients with RT treated with both academic and commercially 
available CAR T-cell products.

1   |   Introduction

Richter transformation (RT) is a rare complication of chronic 
lymphocytic leukaemia (CLL), where CLL transforms into a 
more aggressive form of lymphoma, most commonly large B-
cell lymphoma (LBCL) [1]. RT is characterised by an aggressive 
clinical course and dismal prognosis. The response to conven-
tional chemoimmunotherapy is often poor (complete response 
[CR] rates of about 20% to 30%) and median progression-free 
survival (PFS) and overall survival (OS) are in the range of 6 
and 12 months, respectively. Chimeric antigen receptor T (CAR 
T)-cell therapy has shown remarkable efficacy in patients with 
de novo aggressive B-cell lymphomas [2–4]. However, due to the 
rarity of RT and the scarcity of clinical trials, data on the effec-
tiveness of CAR T-cells in this setting is limited.

Recently, a multicentre retrospective study evaluated the im-
pact of anti-CD19 CAR T-cell therapy in 30 patients with RT 
(transformation into aggressive LBCL) [5]. This study com-
pared patients with RT to those with de novo LBCL (n = 283) 
and transformed indolent non-Hodgkin's lymphoma (iNHL) 
(n = 141). Therapy with CAR T-cells led to an overall response 
rate of 57% and a CR rate of 47% in patients with RT. Toxicity 
profiles were similar to those observed in other types of lym-
phomas. Despite these response rates, the median OS for pa-
tients with RT was significantly shorter compared to patients 
with de novo LBCL and transformed iNHL (9.9 months vs. 
18 months vs. not reached, respectively). This indicates that 
while CAR T-cell therapy can be effective in RT, its efficacy 
might be less favourable compared to other aggressive lympho-
mas. Another large retrospective analysis included 69 patients 
with RT treated with commercially available CAR T-cells. In 
this cohort, the overall response rate and CR were 63% and 
46%, respectively. Notably, patients who achieved CR had a 
median duration of response of 27.6 months. CAR T-cell ther-
apy was associated with a toxicity profile consistent with pre-
vious observations, with 16% of patients experiencing grade 
≥ 3 cytokine release syndrome (CRS) and 37% experiencing 
grade ≥ 3 immune effector cell-associated neurotoxicity syn-
drome (ICANS) [6].

The current study aims to analyse the response and survival 
rates among patients with RT treated with anti-CD19 CAR T-
cells, with a specific focus on comparing different CAR T-cell 
therapies (commercial and academic) and the role of alloSCT in 
these patients.

2   |   Methods

2.1   |   Data Collection

This is a retrospective international multicentre study, con-
ducted by the European Research Initiative on CLL (ERIC). 
We gathered data from all patients with RT to LBCL who were 
treated with anti-CD19 CAR T-cells in participating centres 
between June 2018 and January 2024. Academic CAR T-cells 
were administered in two centres; Sheba Hospital treated pa-
tients with a CD28-based CAR T-cell therapy targeting CD19, 
utilising the FMC63-scFv, as part of a Phase I/II clinical trial 
(NCT02772198) [7]. The Hospital Clinic of Barcelona adminis-
tered varnimcabtagene autoleucel (ARI-0001), which employs 
the CD19-A3B1 based scFv with a 4-1BB costimulatory domain 
(NCT03144583) [8]. Some of these patients were previously de-
scribed in other publications [5, 9, 10].

We collected data on baseline demographics; dates of CLL and 
RT diagnosis; immunoglobulin heavy variable (IGHV) gene 
somatic hypermutation status; Karyotype data by cytogenetic 
analysis (abnormal = 1 or more abnormalities); Cytogenetic 
status (chromosomes 11q, 13q, 17p and trisomy 12) by fluores-
cence in situ hybridisation (FISH); TP53 gene mutation status 
via Sanger sequencing or next-generation sequencing; prior CLL 
treatment details; treatment type; comorbidities; CAR T-cell 
treatment specifics (date and type); date of last follow-up and 
outcomes; CAR T-cell-related toxicities; and transplant-related 
toxicities.

CAR T-cell-associated toxicity was recorded according to 
ASTCT consensus guidelines [11].

Institutional ethics committee approval was obtained for all par-
ticipating centres.

2.2   |   Statistical Analysis

PFS and OS from the date of CAR T-cell infusion were visu-
alised using the Kaplan–Meier curves. Descriptive statistics 
were used to summarise categorical variables (frequencies and 
relative frequencies) and numeric variables (median and inter-
quartile range). Univariable and multivariable analyses were 
conducted to identify predictors of response and survival. 
The factors evaluated for their correlation with treatment 
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survival included: age, gender, comorbidities, disease status 
prior to CAR T therapy, lactate dehydrogenase (LDH) levels, 
Eastern Cooperative Oncology Group (ECOG) performance 
status (PS), type of CAR T product, occurrence of CRS and 
ICANS, infections and genetic/molecular characteristics. A 
receiver operating characteristic (ROC) curve analysis was 
performed to evaluate the predictive value of LDH and ferritin 
levels for mortality. The optimal cut-off point was determined 
using the Youden Index, which maximises the sensitivity 
and specificity. Statistical significance was set at two-sided 
p < 0.05. Analyses were performed using SPSS (V.27, SPSS 
Inc., Chicago, IL, USA).

3   |   Results

3.1   |   Patient Characteristics

We collected data on 54 patients with RT treated with anti-CD19 
CAR T-cells in 10 participating centres between June 2018 and 
January 2024. Genetic data on CLL showed high-risk disease 
characteristics: 53% (10/19) of patients had an abnormal karyo-
type, 56% (18/32) had del(17p), 58% (11/19) had TP53 mutations 
and 70% (14/20) had unmutated IGHV. The CAR T-cell products 
used were: tisagenlecleucel (n = 20, 37%), Sheba POC (n = 18, 
34%), ARI-0001 (n = 11, 20%), axicabtagene ciloleucel (n = 4, 7%) 
and lisocabtagene maraleucel (n = 1, 2%) (Table 1). The median 
age at CAR T-cell infusion was 63 years (range, 57–70). Prior to 
lymphodepletion, the ECOG PS was 0 to 1 in 39 patients (72%) 
and 2 to 3 in 15 patients (28%). The median number of prior CLL 
treatments was 2 (range, 1–3). Most patients (35/52, 67%) had re-
ceived Bruton tyrosine kinase inhibitors (BTKi) previously, and 
44% (23/52) had been treated with BCL2 inhibitors before RT 
with 36.5% (19/52) receiving both BTKi and BCL2i before RT 
(Table 1). According to Hans criteria, the cell of origin was clas-
sified as non-GCB in 19 out of 23 (82.6%) patients with available 
data and as GCB in 4 of the 23 (17.4%) patients. FISH testing for 
MYC/BCL-2/BCL-6 rearrangements were performed in 21 pa-
tients and none were identified as double/triple hit lymphoma. 
All patients received at least one line of therapy for RT with a 
median number of prior RT treatments of 2 (range, 1–3). At the 
time of RT diagnosis, the majority (n = 41; 76%) were treated 
with R-CHOP as first-line therapy. Additionally, eight patients 
(14%) received either a BTKi or BCL2i), either in combination 
with systemic therapy or as monotherapy. Most patients (67%) 
received bridging therapy, with 14 patients undergoing targeted 
therapy (BTKi, BCL2i, monoclonal antibodies and bispecific 
antibodies), 12 receiving chemotherapy alone, three receiving 
combination therapy (chemotherapy with targeted therapy), and 
the remaining patients receiving steroids (n = 4) or radiotherapy 
(n = 3). Lymphodepletion prior to CAR T-cell infusion included 
fludarabine and cyclophosphamide in 85% (46/54) of patients, 
and bendamustine in 15% (8/54) (Table 1). Notably, LDH levels 
prior to CAR T-cell infusion were significantly higher in patients 
treated with academic CAR T-cell products [274 (IQR: 222–359, 
min–max: 200–400) mU/mL] compared to those treated with 
commercial CAR T-cell products [150 (IQR: 131–193, min–max: 
120–210) mU/mL], p < 0.001. BTKi were not co-administered 
with the CAR-T protocol in the majority of patients (n = 49, 
90.7%).

3.2   |   Toxicity

CRS of any grade occurred in 87% (n = 47) of patients, with 21% 
(n = 10/47) experiencing Grade 3 to 4 CRS. ICANS was observed 

TABLE 1    |    Patient's characteristics.

Characteristics All cohort, n = 54

Age at CAR T-cell Infusion date, 
median (range)

63 (57–70.3)

Gender

Female 17 (31.5%)

Male 37 (68.5%)

Comorbidities at diagnosis

Yes 27 (50%)

Total lines of treatment for CLL, 
median (range)

2 (1–3)

Treated with BTKi at any line of 
treatment

35/52 (67%)

Treated with BCL2i at any line of 
treatment

23/52 (44%)

Total lines of treatment for Richter 
transformation, median (range)

2 (1–3)

Bridging therapy 36 (67%)

LDH (mU/mL) prior to CAR T-cell, 
median (range)

251 (196–342)

Disease status of RT at last imaging 
pre CAR T-cell infusion

N = 43

CR 8 (19%)

PR 10 (23%)

Stable 4 (9%)

Progressive 21 (49%)

ECOG PS at CAR T-cell infusion

0–1 39 (72%)

2–3 15 (28%)

Lymphodepleting regimen

Fludarabine + Cyclophosphamide 46 (85%)

Bendamustine 8 (15%)

CAR T-cell product type

Tisagenlecleucel 20 (37%)

Sheba POC 18 (34%)

ARI-0001 11 (20%)

Axicabtagene ciloleucel 4 (7%)

Lisocabtagene maraleucel 1 (2%)

Receive or continued BTKi in 
combination with CAR T-cells

3 (6%)
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in 22% (n = 12) of patients, with high-grade ICANS affecting 
42% (n = 5) of these individuals. Immune effector cell-associated 
HLH-like syndrome (IEC-HS) was reported in one patient. 
Infections were noted in 41% (n = 22) of patients, with bacterial 
infections being the most common (68%) (Table 2).

CAR T-cells associated toxicities (CRS/ICANS and infections in 
the first 30 days) were significantly higher in academic CAR T-
cells compared to commercial CAR T products (n = 28, 60% vs. 
n = 19, 40%, p = 0.04).

3.3   |   Outcomes

The overall response rate to CAR T-cell therapy was 65%, 
with a CR achieved in 46% of patients at 1 month and 50% 
at 3 months post-infusion (Figure  1). With a median fol-
low-up of 20.2 months (range, 2–57), PFS rates were 56% 
(95% CI: 42%–70%) at 6 months and 41% (95% CI: 27%–56%) 
at 12 months (Figure  2A). The median PFS was 8.0 months 
(95% CI: 2.1–13.8) and the median OS was 14.4 months (95% 
CI: 8.8–19.2) (Figure 2). The median PFS was 31.6 months for 
patients achieving CR at 1 or 3 months post CAR T-cell com-
pared to 1.2 months (95% CI: 0.92–1.6) for patients with stable 
or progressive disease (p < 0.001) (Figure 3A). The median OS 
was not reached for patients achieving CR at 1 or 3 months 
post CAR T-cells compared to 3.37 months (95% CI: 0–10.7) 
for patients with stable or progressive disease (p < 0.001) 

(Figure 3B). There was no significant difference in response 
rates or mortality between the different CAR T products used.

LDH was dichotomised at a cutoff value of 239 U/L. The AUC 
was 0.69 (95% CI: 0.55–0.84; p = 0.008), indicating good discrim-
inative ability. Univariable analysis indicated that low OS was 
significantly associated with a high altered ECOG PS (2–3) at 
the time of CAR T-cell infusion (p < 0.001), high LDH at CAR T 
infusion (p = 0.005), the development of ICANS (p = 0.046) and 
no response at 1 month following CAR T-cell infusion (p = 0.02) 
(Table 3A). Univariable Cox regression analysis identified high 
LDH at CAR T-cell infusion (p = 0.006), development of ICANS 
(p = 0.027), lack of response at 1 month post–CAR T-cell infu-
sion (p = 0.001), and elevated ferritin levels (> 204 ng/mL) at in-
fusion (p = 0.013) as significant predictors for death.

Multivariable analysis by Cox regression confirmed treatment re-
sponse at 1 month as a significant predictor of mortality (Table 3B) 
in addition to increasing age (p = 0.05). No significant differences 
in response rates were observed among patients with various ge-
netic aberrations, such as del(17p), del(13q), del(11q), trisomy 12, 
TP53 mutations or IGHV mutational status (Table S1).

Notably, at 1 month following CAR T-cell therapy, CLL response 
assessment showed a CR in 75% of patients, PR in 7% and disease 
progression in 12%.

3.4   |   Allogeneic Stem Cell Transplantation

Seven patients (13%) underwent alloSCT following CAR T-cell 
infusion. The indication for transplant was consolidation ther-
apy (n = 4) and relapse/progression (n = 3). The median PFS for 
patients undergoing alloSCT (from any reason) (n = 7) and pa-
tients not receiving alloSCT (n = 47) was 6.5 months (95% CI: 
3–9.9) and 8 months (95% CI: 0–16), respectively (p = 0.46). Death 
was observed in 57% (4/7) of these patients, 3 due to transplant-
related toxicities and 1 due to progressive disease.

4   |   Discussion

Chemoimmunotherapy is typically the first-line treatment for 
patients diagnosed with RT, although it is associated with a poor 

TABLE 2    |    Toxicity profile.

Toxicity

CRS—n (%) 47 (87%)

CRS grade N = 47

1 24 (51%)

2 13 (28%)

3 7 (15%)

4 3 (6%)

ICANS 12 (22%)

ICANS grade N = 12

0 0

1 4 (33%)

2 3 (25%)

3 4 (33%)

4 1 (9%)

IEC-HS 1 (1.9%)

Infection after CAR T-cell infusion (within 30 days)

Yes 22 (41%)

Type of infection or aetiology

Bacterial 15 (68%)

Viral 4 (19%)

Other 3 (13%)

FIGURE 1    |    Response rates to CAR T-cells in RT patients. Response 
at 1 month and 3 months post CAR T-cells.
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CR rate, often around 20% or lower, and a median OS of 6 to 
12 months [12–14]. Alternative therapeutic approaches, such as 
combining targeted therapies like venetoclax with R-EPOCH 
[15], have demonstrated an ORR of 62% and a 50% CR rate in 
first-line RT treatment. However, for patients who do not re-
spond to these initial therapies, novel strategies should be con-
sidered for further management.

This study adds valuable insights into the efficacy and safety of an-
ti-CD19 CAR T-cells in patients with RT. The overall response rate 

of 65%, with 50% CR at 3 months, highlights the potential of CAR 
T-cells therapy for RT. Furthermore, Grade 3 and above CRS and 
ICANS were observed only in 18% and 9% of patients, respectively.

Our findings align with previous research but also highlight some 
nuances specific to RT. Notably, Kittai et  al. included patients 
primarily treated with axicabtagene ciloleucel, while our cohort 
comprised half academic-based CAR T-cell treatments and the 
remainder predominantly utilising tisagenlecleucel [6]. This rep-
resents a significant difference between the two cohorts, yet both 

FIGURE 2    |    Survival of all patients. (A) Progression-free survival in patients with RT following CAR T-cell infusion. (B) Overall survival in pa-
tients with RT following CAR T-cell infusion.
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FIGURE 3    |    Survival based on best response to CAR T-cell therapy. (A) Progression-free survival of patients achieving complete response (CR), 
partial response (PR) and progressive disease/stable disease (PD + SD). (B) Overall survival of patients achieving CR, PR and PD + SD.
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TABLE 3    |    (A) Univariable analysis for overall survival, (B) Univariable and Multivariable analysis by Cox regression model.

(A) Univariable analysis for overall survival

Alive, n = 24 Dead; n = 30 p

Age at Richter transformation 59.8 ± 10.1 62.7 ± 9.7 p = 0.30

59.5 [52.5–68.8] 62 [59–69.5]

Age at CAR T-cell infusion 60.8 ± 10.0 64.0 ± 9.5 p = 0.25

60.5 [52.8–70.8] 64 [60.8–71]

Gender

Female 3 (33%) 9 (30%) p = 0.79

Male 16 (67%) 21 (70%)

Comorbidities at diagnosis; yes 10 (42%) 17 (57%) p = 0.27

Disease status at last imaging pre CAR T-cell infusion N = 20 N = 23

CR 5 (25%) 3 (13%) p = 0.38

PR 6 (30%) 4 (17%)

Progressive 7 (35%) 14 (61%)

Stable 2 (10%) 2 (9%)

ECOG PS at CAR T-cell infusion

0 13 (54.2%) 7 (23.3%) p < 0.001

1 11 (45.8%) 8 (26.7%)

2 0 12 (40%)

3 0 3 (10%)

CAR T-cell product type

Axicabtagene ciloleucel 3 (12.5%) 1 (3.3%) p = 0.48

Lisocabtagene maraleucel 0 1 (3.3%)

Academic 13 (54.2%) 16 (53.3%)

Tisagenlecleucel 8 (33.3%) 12 (40.0%)

CRS; Yes 20 (83.3%) 27 (90.0%) p = 0.68

CRS grade

I + II 16 (80%) 21 (78%) p = 1.00

III + IV 4 (20%) 6 (22%)

ICANS; yes 2 (8.3%) 10 (33.3%) p = 0.046

Infection after CAR T-cell infusion (within 30 days)

No 13 (54.2%) 20 (66.7%) p = 0.83

Bacterial 8 (33.3%) 7 (23.3%)

Other 1 (4.2%) 1 (3.3%)

Viral 2 (8.3%) 2 (6.7%)

LDH; Median + IQR 221.5 [156.3–327.3] 283 [234–402] p = 0.015

LDH CUT 239 by ROC > = 239 9 (37.5%) 22 (75.9%) p = 0.005

Treatment response 1 month after CAR-T CR + PR vs. PD + SD 15/17 (88.2%) 13/26 (50%) p = 0.02

Feritin median + IQR 196 [94–311] 346 [111–854] p = 0.17
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studies demonstrate comparable response rates. Regarding toxic-
ity, Kittai et al. reported a 37% high-grade ICANS rate, higher than 
observed in the current study and in line with previous reports in 
the setting of LBCL with axicabtagene ciloleucel [16, 17].

Our analysis indicates that high ECOG PS, high LDH and ferritin 
at CAR T infusion, the development of ICANS and lack of early 
response are significant predictors of poor outcomes. These find-
ings are supported by other studies in LBCL, which have shown 
that altered PS and severe CAR T-cell toxicities are associated with 
worse efficacy outcomes in CAR T-cell therapy [16, 18–20].

Importantly, our study confirmed also in the RT setting that the 
quality of the response is a strong predictor of long-term efficacy, 
with patients who responded to CAR T-cell therapy exhibiting 
a significantly enhanced median OS compared to those with 
stable disease or progressive disease (median not reached ver-
sus 3.3 months, respectively). Remarkably, achieving CR rather 
than PR is specifically associated with improved outcomes and 
durable remission. These findings align with a substantial body 
of literature indicating that achieving an early and deep remis-
sion is a strong predictor of prolonged survival in patients with 
various hematologic malignancies receiving CAR T-cell therapy 
[3, 4, 17, 21–23]. Studies consistently demonstrate that patients 
who attain CR or a significant reduction in tumour burden 
shortly after CAR T-cell infusion are more likely to experience 
durable responses, translating into improved survival rates.

Various genetic aberrations can predict treatment response and 
prognosis in CLL and RT. Increasingly, computational methods 
alongside comprehensive genetic, transcriptomic and epigenetic 
analyses are enhancing our understanding of the biology and 
clonal origins of RT [24]. Notably, our study found no association 
between treatment response and genetic aberrations (cytogenet-
ics or FISH), TP53 mutations or IGHV mutational status. This is 
consistent with prior data demonstrating robust activity of CAR 
T-cell therapy in patients with high-risk features in Diffuse large 

B-cell lymphoma [DLBCL], including those with adverse genetic 
abnormalities [25].

The incidence of overall infections following anti-CD19 CAR 
T-cell therapy varies significantly across studies, ranging from 
10% to 45% [26]. In our cohort, infections were observed in 41% 
of patients, placing our findings at the higher end of the reported 
range. This elevated rate may be attributed to the underlying im-
mune compromise in CLL patients, as well as variations in an-
tibacterial prophylaxis strategies across studies. These findings 
suggest that patients receiving CAR T-cell therapy, particularly 
those with RT, may benefit from heightened vigilance and opti-
misation of antibiotic prophylaxis.

AlloSCT remains a debated topic in the context of RT. In our 
study of 54 patients, 7 (13%) underwent alloSCT following CAR 
T-cell therapy. Similarly, in the study by Benjamini et al., five 
out of 30 patients (17%) received alloSCT, with two undergoing 
transplant as consolidation while in CR, and three in the setting 
of relapse post-CAR T-cell therapy [5]. In contrast, Kittai et al. 
[6] reported that only 4 out of 69 patients (6%) underwent consol-
idative alloSCT. These variations highlight the lack of consensus 
regarding the role of alloSCT in patients with RT treated with 
CAR T-cells. Alternatively, they may reflect the general infea-
sibility of alloSCT in this population, often due to non-response 
to CAR T-cell therapy, advanced age, frailty or its unsuitabil-
ity given the significant rates of transplant-related mortality 
observed in these patients. Additionally, the small numbers do 
not allow any meaningful comparisons between the studies. 
Nevertheless, durability of response in a portion of the patients 
who did not undergo alloSCT may suggest that not all patients 
require consolidation with alloSCT.

There are several limitations to our study. First, it is a retrospec-
tive analysis with a small sample size, which may impact the 
generalisability of the findings. Second, as most of the partici-
pating centres were referral centres, genetic data on CLL were 

B. Univariable and Multivariable analysis by cox regression model

Univariable Multivariable

Odds ratio p 95% CI Odds ratio p 95% CI

Age at CAR T-cell Infusion date 1.02 0.23 0.98–1.06 1.06 0.05 1.01–1.13

Gender = Male vs. female 1.54 0.28 0.7–3.38 2.04 0.27 0.58–7.20

Treatment response 1 month after 
CAR-T CR + PR vs. PD + SD

0.25 < 0.001 0.12–0.56 0.083 < 0.001 0.02–0.31

ICANS; yes vs. no 2.38 0.027 1.10–5.12 5.00 0.065 0.90–27.7

PET-CT prior to CAR-T = Disease status at last imaging pre CAR T-cell infusion

Progressive + Stable (REF.)

Partial response 0.39 0.10 0.13–1.16 0.64 0.53 0.16–2.54

Complete response 0.47 0.23 0.14–1.62 2.37 0.32 0.43–12.9

LDH CUT 239 by ROC > = 239 3.29 0.006 1.39–7.73 0.84 0.82 0.19–3.78

Ferritin at lymphodepletion CUT 
> = 204

2.64 0.013 1.22–5.58 2.43 0.21 0.60–9.80

Note: All bold values have a significance number.

TABLE 3    |    (Continued)
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limited, preventing a definitive assessment of the correlation 
between these variables and CAR-T cell therapy outcomes. 
Additionally, we lacked data on the clonal relationship between 
RT and CLL, as well as CLL status (including Minimal residual 
disease) following CAR T-cell treatment. Lastly, the variability 
among commercial CAR T-cell products introduces challenges 
in interpreting their risk–benefit balance at an individual level, 
as our findings provide limited representation of these commer-
cial therapies.

In summary, while CAR T-cell therapy shows clear efficacy in 
RT, the outcome may not be as favourable as in de novo DLBCL. 
Nevertheless, given the historically poor prognosis associated 
with RT, CAR T-cell therapy represents a meaningful and effec-
tive treatment option for this challenging disease.

The study highlights the need for improved strategies to manage 
toxicities and optimise outcomes, including better patient selec-
tion, combination therapies and supportive care. Durability of 
response in some patients, if demonstrated in future larger trials, 
may challenge the role of alloSCT in RT. Future research should 
focus on refining these approaches and understanding the fac-
tors that influence treatment response and the role of alloSCT. 
Dedicated trials using CAR T-cell in RT are also needed given the 
unmet clinical need in this particularly neglected setting.
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