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The academic point-of-care anti-CD19 chimeric antigen receptor 
T-cell product varnimcabtagene autoleucel (ARI-0001 cells) shows 
efficacy and safety in the treatment of relapsed/refractory B-cell 
non-Hodgkin lymphoma
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Summary
Varnimcabtagene autoleucel (var-cel) is an academic anti-CD19 chimeric antigen 
receptor (CAR) product used for the treatment of non-Hodgkin lymphoma (NHL) 
in the CART19-BE-01 trial. Here we report updated outcomes of patients with NHL 
treated with var-cel. B-cell recovery was compared with patients with acute lympho-
blastic leukaemia (ALL). Forty-five patients with NHL were treated. Cytokine release 
syndrome (any grade) occurred in 84% of patients (4% grade ≥3) and neurotoxicity 
in 7% (2% grade ≥3). The objective response rate was 73% at Day +100, and the 3-year 
duration of response was 56%. The 3-year progression-free and overall survival were 
40% and 52% respectively. High lactate dehydrogenase was the only covariate with 
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I N TRODUC TION

Chimeric antigen receptor (CAR) T cells targeting CD19, such 
as tisagenlecleucel (tisa-cel),1,2 axicabtagene ciloleucel (axi-
cel),3,4 lisocabtagene maraleucel (liso-cel)5 and brexucabtagene 
autoleucel (brexu-cel),6 have shown impressive results in pa-
tients with relapsed/refractory (R/R) B-cell non-Hodgkin lym-
phoma (NHL), leading to their approval in the European Union 
and other jurisdictions for the treatment of diffuse large B-cell 
lymphoma (DLBCL), primary mediastinal B-cell lymphoma 
(PMBL), transformed follicular lymphoma (tFL), mantle-cell 
lymphoma (MCL) and follicular lymphoma (FL). In addition, 
recent phase 3 data have led to extensions of indications for 
some of these products in patients with less advanced disease 
(first relapse in patients with DLBCL).7,8 Of note, at the time of 
writing this paper, the only indications that are currently re-
imbursed in Spain are the original indications dating back to 
2019 (DLBCL, PMBL and tFL after a minimum of two lines of 
therapy) at an approximate cost of €300 000.

In Spain, the results from the CART19-BE-01 clinical 
trial evaluating the safety and efficacy of the academic an-
ti-CD19 CART-cell product varnimcabtagene autoleucel 
(var-cel, ARI-0001 cells) manufactured by Hospital Clínic 
de Barcelona (HCB),9–11 led to its approval, as Hospital 
Exemption, by the Spanish Agency of Medicines (AEMPS) 
for patients older than 25 years of age with R/R acute lym-
phoblastic leukaemia (ALL).12 The product's price was sub-
sequently agreed upon with the Spanish Ministry of Health 
at €89 270. Furthermore, var-cel has been granted PRIority 
MEdicines designation by the European Medicines Agency 
for the same indication. Var-cel is not approved for the treat-
ment of R/R NHL, but a name-based compassionate use may 
be requested for the same cost. These requests are individ-
ually approved by the AEMPS and a National Committee 
of Experts in CART-cell therapy. Patients with R/R NHL 
treated under compassionate use are those not covered by the 
approved indications of commercial CART-cell products.

Here we report the updated outcomes of all consecu-
tive patients with R/R NHL treated with var-cel within the 
CART19-BE-01 clinical trial9 and subsequent compassionate use.

M ATER I A L S A N D M ETHODS

Patient population

This study includes all patients with CD19-positive R/R 
NHL treated with var-cel (ARI-0001 cells) at HCB from 

July 2017 to August 2022, including patients treated in the 
CART19-BE-01 trial (registered as NCT03144583) and the 
consecutive compassionate use.9 The CART19-BE-01 study 
was a single-arm, multicentre open-label pilot study evalu-
ating the safety and efficacy of var-cel in patients with R/R 
B-cell malignancies. However, patients with NHL were all 
treated at HCB. Eligible patients with NHL had to have all the 
following: (i) CD19-positive DLBCL, MCL or FL; (ii) age from 
2 to 80 years; (iii) no macroscopic involvement of the central 
nervous system (CNS) at infusion, although CNS involve-
ment that was controlled with intrathecal or systemic ther-
apy prior to infusion was allowed; (iv) ECOG performance 
status 0–2; (v) estimated life expectancy from 3 months; and 
(vi) adequate venous access. Patients diagnosed with NHL 
were eligible if they were in second or further relapse and 
were either ineligible for, or had relapsed disease after, hae-
matopoietic cell transplantation (HCT). Key exclusion crite-
ria included history of other malignancy unless it had been 
in remission for more than 3 years; significant renal, hepatic, 
pulmonary or cardiac impairment; active immunosuppres-
sive therapy; HIV infection; active HBV or HCV infection; 
and active infection requiring systemic therapy.

Patients with R/R NHL treated as compassionate use 
had the same inclusion/exclusion criteria but could suffer 
from other types of lymphoma (besides DLBCL, MCL or 
FL) provided that tumour cells were CD19-positive and the 
patients were not eligible for commercial CART-cell therapy 
available in Spain (axi-cel or tisa-cel). The AEMPS and the 
Institutional Review Board/Ethics Committee of HCB ap-
proved the trial, which were conducted in accordance with 
the principles of the Declaration of Helsinki (last updated 
version, Fortaleza, Brazil, 2013). Patients receiving var-cel 
as compassionate use are individually authorised by the 
AEMPS and the National Experts Committee. All patients 
provided informed consent in writing.

For the only purpose of evaluating var-cel persistence 
through B-cell recovery, adult patients with R/R ALL, whose 
outcomes have been reported elsewhere,10 were compared to 
patients with R/R NHL.

Study design and end-points

The primary end-point of the CART19-BE-01 trial was 
safety as determined by the incidence of adverse events 
(AEs) and non-relapse mortality (NRM) at Day +100.9 
AEs of special interest were cytokine release syndrome 
(CRS) and immune effector cell-associated neurotoxicity 

Grant/Award Number: PERIS IPFE 
SLT006/17/301 an impact on progression-free survival. The 3-year incidence of B-cell recovery was 

lower in patients with NHL compared to ALL (25% vs. 60%). In conclusion, in pa-
tients with NHL, the toxicity of var-cel was manageable, while B-cell recovery was 
significantly prolonged compared to ALL. This trial was registered as NCT03144583.

K E Y W O R D S
CAR, CD19, NHL, var-cel

 13652141, 2024, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/bjh.19170 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [04/02/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



   | 527MARTÍNEZ-CIBRIÁN et al.

syndrome (ICANS). For this analysis, CRS and ICANS 
were graded according to the ASTCT 2019 consensus 
grading guidelines.13 Other AEs were graded according to 
common terminology criteria, version 4.0. Efficacy was an-
alysed using the Lugano criteria,14 including bone marrow 
aspirate/biopsy and/or CSF analysis in cases of bone mar-
row and/or CNS involvement, as appropriate. Secondary 
end-points included objective and complete response rates 
(ORR/CRR), duration of response (DOR), progression-
free survival (PFS), overall survival (OS) and cumulative 
incidence of B-cell recovery. The ORR/CRR was assessed 
at Day +28, Day +100, Month +6, Month +12 and Month 
+18, but the prespecified primary efficacy evaluation was 
performed at Day +100 from var-cel infusion. Vein-to-vein 
(V2V) time was defined from leukocytoapheresis to cell 
infusion.

Var-cel production, treatment and persistence

Following screening and confirmation of eligibility, pa-
tients were enrolled and underwent a mononuclear cell 
collection using Spectra Optia (Terumo BCT, Lakewood, 
CO, USA) or Amicus (Fresenius Kabi, Bad Homburg, 
Germany) blood separators. Var-cel was manufactured 
using the CliniMACS Prodigy system (Miltenyi) as previ-
ously described.15,16 Cells were then transduced with a len-
tiviral vector containing the CAR gene construct, which 
comprises the single-chain variable fragment of the anti-
CD19 A3B1 monoclonal antibody, a transmembrane CD8a 
domain, a 4-1BB intracellular costimulatory domain 
and a CD3z intracellular signalling domain. Following 
6–11 days of expansion, depending on cell expansion, the 
cell product was washed, eluted, cryopreserved and tested 
for appearance, identity, purity, potency, sterility and ad-
ventitious agents.15

Before var-cel infusion, patients received fludarabine 
30 mg/m2/day plus cyclophosphamide 300 mg/m2/day on 
Days −6, −5 and –4, followed by a target dose of 1–5 × 106 
CAR+ cells/kg depending on the type of disease (5 × 106 
CAR+ cells/kg for patients with predominantly lympho-
matous disease and 1 × 106 CAR+ cells/kg for patients with 
predominantly leukaemic disease). The first three patients 
received a single intravenous infusion of var-cel on Day 0, 
whereas the remaining patients received the first fraction 
(10%) of var-cel on Day 0, followed by the second (30%) and 
third (60%) fractions separated at least by 24 h if there were 
no signs or symptoms of CRS/ICANS of macrophage acti-
vation syndrome. This amendment was motivated by three 
cases of lethal toxicity in the cohort of patients receiving 
a single intravenous infusion, all of whom were diagnosed 
with ALL.9

Var-cel persistence was measured as time to B-cell recov-
ery (a minimum of two consecutive determinations showing 
the presence of B cells in peripheral blood). Human an-
ti-mouse antibodies (HAMA) were measured as previously 
described.9

Statistical analysis

Response rates are presented with 95% exact Clopper-
Pearson confidence intervals (CIs). NRM was calculated as 
a cumulative incidence from infusion, considering disease 
relapse as a competing event. DOR was calculated, for re-
sponding patients only, from Day +100 until disease pro-
gression, death or the last follow-up. PFS, OS and incidence 
of B-cell recovery were calculated from the day of infu-
sion. All DOR, PFS and OS curves were plotted using the 
Kaplan–Meier method. B-cell recovery was computed as a 
cumulative incidence, considering death without B-cell re-
covery as a competing event. Univariate and multivariate 
analyses of factors with potential impact on PFS (indolent 
vs. aggressive; normal vs. high LDH; age; and dose admin-
istered) were performed using the log-rank test and Cox re-
gression. Univariate and multivariate analysis of factors with 
potential impact on B-cell recovery (diagnosis, age and dose 
administered) was performed using Gray's test and Fine–
Gray regression. Appropriate cut-off levels for cell dose and 
age were explored using maximally selected rank statistics. 
Statistical analyses were performed using R, version 4.2.1 (R 
Foundation for Statistical Computing, Vienna, Austria). The 
CART19-BE-01 trial (EUDRA no 2016-2972-29) was regis-
tered at clini caltr ials. gov (NCT03144583).

R E SU LTS

Baseline characteristics

Ten patients with R/R NHL were enrolled in the 
CART19-BE-01 study and 41 in the subsequent compas-
sionate use. Among these patients, 45 eventually received 
at least one dose of var-cel. The preliminary results ob-
tained in patients included in the CART19-BE-01 trial9 
and in the first six patients with Richter transformation 
(RT)17 have already been published. In two patients, a vi-
able product could not be manufactured; three patients 
abandoned the programme because of rapidly progressing 
disease (one before and two after lymphodepletion chemo-
therapy, respectively); and one patient could not receive 
var-cel in April 2020 because of the COVID-19 pandemic 
and died of progressive disease (Figure 1). Table 1 displays 
the baseline characteristics of the entire patient popula-
tion. Histology subtypes were classified as aggressive 
(DLBCL, tFL, PMBL, MCL, RT, high-grade lymphoma, 
grey-zone lymphoma, primary effusion lymphoma, pri-
mary CNS lymphoma and Burkitt lymphoma) and in-
dolent (FL, splenic marginal zone lymphoma [MZL] and 
splenic diffuse red pulp B-cell lymphoma [SDRPBL]).

Besides the two patients who never received therapy due 
to manufacturing failure (two attempts), four additional pa-
tients required a second manufacturing procedure to secure 
a viable product (9% of all infused patients). The median 
age at inclusion in the CART-cell programme was 57 years 
(range, 19–74), with 25% of patients being older than 65 years. 
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The median of prior lines of therapy was 4 (range, 2–9). 
Moreover, 41 (80%) patients required bridging therapy while 
var-cel was manufactured (Table 2). Patients who eventually 
received therapy did so a median of 40 days (range, 23–195) 
after study inclusion (i.e. signature of informed consent) and 
29 days (range, 18–182) after apheresis. Median cell produc-
tion time was 8 (range, 6–11) days. Lymphodepleting che-
motherapy was administered in an outpatient setting to 33 
(72%) patients. The cut-off date for this analysis was January 
2023. At that time, the median follow-up for survivors was 
12.6 months (range, 3.9–44.6) from study inclusion.

Toxicity

The cumulative incidence of NRM was 0% at Day +100 and 
7% at 3 years, accounting for two patients in total (both di-
agnosed with FL). The first patient died of pneumonia after a 
diagnosis of lung adenocarcinoma 13 months after a var-cel 
infusion. The second patient died of toxic epidermal necrol-
ysis (TEN), which was diagnosed 2 weeks after var-cel in-
fusion and was only partially responsive to corticosteroids. 
Repeated skin biopsies ruled out the presence of CART cells 
on the skin or any other causes. The patient eventually died 
of uncontrolled bacteraemia, in the context of active TEN, 
5 months after therapy. Both patients died while in response 
(complete and partial, respectively), to their FL.

Regarding AEs of special interest, CRS (any grade) oc-
curred in 38/45 infused patients (84%, 95% CI: 71–94), with 
a median onset time of 3 days (range, 0–6) and a median 
duration of 4 days (range, 0–13). There were two cases of 
grade ≥3 CRS (4%, 95% CI: 1–15) and three cases of ICANS 

(7%, 95% CI: 1–18), of which one was grade 3 (2%, 95% CI: 
0–12). As a result of CRS, tocilizumab was administered 
to 13 patients (29%) with grades 1–3 CRS. Moreover, 14/42 
patients received only one (6 patients) or two (8 patients) 
fractions of var-cel, as per protocol, because of significant 
CRS. Macrophage activation syndrome was documented in 
one patient (2%, 95% CI: 0–12). Grade ≥3 neutropenia was 
observed in 43 patients (96%, 95% CI: 85–99), with a me-
dian duration of 13 days (2–89). There were 18 cases (40%, 
95% CI: 26–56) of grade ≥3 anaemia, and there were 24 
cases (53%, 95% CI: 38–68) of grade ≥3 thrombocytopenia. 
 granulocyte-colony-stimulating factor and eltrombopag 
support were needed, for the treatment of cytopenia, in 51% 
and 12% of patients respectively.

Efficacy

The prespecified ORR (at Day +100) was 73% (95% CI: 
58–85), with a CRR of 64% (95% CI: 49–78) for the en-
tire population. The median DOR from response assess-
ment (Day +100) had not been reached and was 56% (95% 
CI: 39–81) at 3 years. Median PFS from cell infusion was 

F I G U R E  1  CONSORT diagram of patients with non-Hodgkin 
lymphoma included in the CART19-BE-01 trial and compassionate use 
programme.

T A B L E  1  Patients' baseline characteristics (intention-to-treat).

Characteristic
Patients 
(n = 51)

Disease type, n (%)

Diffuse large B-cell lymphoma 5 (10)

Primary mediastinal large B-cell lymphoma 2 (4)

High-grade lymphoma 1 (2)

Grey-zone lymphoma 2 (4)

Primary effusion lymphoma 1 (2)

Transformed follicular lymphoma 1 (2)

Primary central nervous system B-cell lymphoma 2 (4)

Richter transformation 10 (20)

Burkitt lymphoma 3 (6)

Follicular lymphoma 12 (23)

Mantle-cell lymphoma 9 (17)

Marginal zone lymphoma 2 (4)

Splenic diffuse red pulp small B-cell lymphoma 1 (2)

Age, median (range) 57 (19–74)

Female sex, n (%) 22 (43)

Prior therapies, median (range) 4 (2–9)

Prior autologous haematopoietic cell transplantation, 
n (%)

18 (35)

Prior allogeneic haematopoietic cell transplantation, n 
(%)

8 (16)

High serum LDH, n (%) 29 (57)

History of bulky disease, n (%) 8 (16)

History of extra-nodal disease, n (%) 38 (75)

History of CNS disease, n (%) 9 (18)

Abbreviation: CNS, central nervous system.
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10.4 months (95% CI: 6.48–not estimable) whereas median 
OS had not been reached. At 3 years, PFS and OS were es-
timated at 40% (95% CI: 26–61) and 52% (95% CI: 36–76) 
respectively. Responses, DOR, PFS and OS by histological 
subtypes are displayed in Table  3 and Figure  2A–C. The 
median cumulative incidence of B-cell recovery had not 
been reached and was estimated at 25% (95% CI: 12–38) at 
3 years. The cumulative incidence of relapse/progression 

was 53% at 3 years (95% CI: 37–71). Of 21 cases of disease 
relapse/progression after cell infusion, 3 (14%) were CD19-
negative, all of them in patients with RT. Table  4 shows 
these outcomes for CART19-BE-01 and compassionate use 
patients separately.

Univariate analysis revealed that both histology (in-
dolent vs. aggressive) and serum LDH (normal vs. high) 
had an impact on PFS. Patients with indolent disease (FL, 
MZL and SDRPBL) had not reached their median PFS, 
whereas patients with aggressive histology had a median 
PFS of 6.7 months (95% CI: 4.3–not estimable). Moreover, 
patients with high serum LDH had a shorter median PFS 
(6.1 months) compared to those with normal LDH (me-
dian not reached).

Var-cel persistence

To contextualise the results of CART-cell persistence, as 
measured by the incidence of B-cell recovery, we evaluated 
134 adult patients treated with var-cel at our institution. We 
observed a significantly lower incidence of B-cell recovery in 
patients with NHL compared to ALL (25% vs. 60% at 3 years, 
Figure 2D). Since the dose administered was different (maxi-
mum dose of 1 × 106 CAR+ cells/kg for ALL vs. 5 × 106 CAR+ 
cells/kg for NHL, depending on tolerability), we also ex-
plored whether the var-cel dose was associated with B-cell 
recovery, but there was no association. We also investigated 
the impact of age, since patients with ALL were significantly 
younger than those diagnosed with NHL. Of note, patients 
younger than 30 years of age had a 62% probability of B-cell 
recovery at 3 years compared to older patients (41%). HAMA 
were detected in 49% and 35% of patients with ALL and 
NHL respectively.

DISCUSSION

In this paper, we present the results obtained with varn-
imcabtagene autoleucel in patients with R/R NHL. With 
a few exceptions, all occurring in earlier phases of our de-
velopment (2017–2018), patients treated with var-cel suf-
fered from disease subtypes that were (and still are) not 
eligible for commercial CART-cell products in Spain (e.g. 
MCL, FL and RT). This is a population of heavily pre-
treated patients, with a median of 4 prior lines of therapy 
and prior autologous and allogeneic HCT in 35% and 16% 
respectively. Moreover, a high proportion (80%) of patients 
required bridging therapy during cell manufacturing to 
control a rapidly proliferating disease. This is comparable 
to most pivotal trials of CART cells for the treatment of 
NHL.1–6

One of the advantages of this programme is the relatively 
short median time from enrolment to infusion (40 days) 
and time from apheresis to infusion (vein-to-vein time, 
29 days). These numbers show an improvement compared 
to the patients originally treated at the CART19-BE-01 

T A B L E  2  Outcomes during cell manufacturing and administration 
(intention-to-treat).

Characteristic
Patients 
(n = 51)

Days from signature of CI to apheresis, median 
(range)

8 (2–48)

Days from signature of CI to infusion, median 
(range)

40 (23–195)

Days from apheresis to infusion (vein-to-vein 
time), median (range)

29 (18–182)

Days of cell production, median (range) 8 (6–11)

Successful productions, n (%)

Two failed attempts (patient never infused) 2 (4)

One failed attempt, one successful production 4 (8)

Successful production in the first attempt 45 (88)

Starting material, n (%)

Fresh mononuclear cells 47 (92)

Frozen mononuclear cells 4 (8)

Use of bridging therapy, n (%) 41 (80)

Type of bridging therapy, n (%)

Cyclophosphamide 12 (29)

R-chemo combinations 8 (20)

Glucocorticoids alone 4 (10)

Ibrutinib and/or venetoclax 13 (32)

Radiotherapy 3 (7)

Intrathecal methotrexate 1 (2)

Administration of lymphodepleting chemotherapy, n (%) (n = 46)a

As inpatient 11 (24)

As outpatient 33 (72)

Both 2 (4)

CD3+ cells/microlitre of peripheral blood at the 
time of apheresis, median (range)

872 (100–9245)

Dose planned

1 × 106 CAR+ cells/kg 2 (4)

5 × 106 CAR+ cells/kg 49 (96)

Type of administration, n (%) (n = 45)

Single dose 3 (7)

Fractionated (all 3 fractions administered) 28 (62)

Fractionated (2 fractions administered) 8 (18)

Fractionated (1 fraction administered) 6 (13)

aOne patient received lymphodepleting chemotherapy but not varnimcabtagene 
autoleucel due to fast disease progression.
Abbreviation: CAR, chimeric antigen receptor.
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trial (54 and 42 days respectively),9 ref lecting a reduced 
incidence of failed/repeated productions over time and 
improved coordination between our centre and other 

referring institutions across the country. Another advan-
tage of our product is its manageable safety profile, with 
grade ≥3 CRS and ICANS documented in 4% and 2% of 

T A B L E  3  Efficacy of varnimcabtagene autoleucel according to disease histology (infused patients only).

Subtype
ORR at Day +100, 
% (95% CI)

CRR at Day +100, 
% (95% CI)

DOR at 3 years, 
% (95% CI)

PFS at 3 years, 
% (95% CI)

OS at 3 years, 
% (95% CI)

Aggressive NHL

DLBCL, PMBL and tFL (n = 7) 57 (18–90) 43 (10–81) 25 (46–100) 14 (2–88) 14 (2–88)

Richter transformation (n = 9) 56 (21–86) 44 (14–79) 80 (52–100) 44 (21–92) 56 (31–99)

Mantle-cell lymphoma (n = 7) 86 (42–99) 86 (42–99) 67 (30–100) 56 (23–100) 67 (30–100)

Other (HGL, GZL, PEL, PCNSL, BL) (n = 8) 63 (24–91) 63 (24–91) 40 (14–100) 19 (4–98) 75 (50–100)

Indolent NHL

Follicular lymphoma (n = 11) 100 (72–100) 82 (48–98) 62 (35–100) 62 (35–100) 72 (44–100)

Other (MZL, SDRPBL) (n = 3) 67 (9–99) 67 (9–99) NE 67 (30–100) 50 (13–100)

Abbreviations: BL, Burkitt lymphoma; CI, confidence interval; CRR, complete response rate; DLBCL, diffuse large B-cell lymphoma; DOR, duration of response; GZL, 
grey-zone lymphoma; HGL, high-grade lymphoma; MZL, marginal zone lymphoma; NE, not estimable; NHL, non-Hodgkin lymphoma; ORR, objective response rate; OS, 
overall survival; PCNSL, primary central nervous system lymphoma; PEL, primary effusion lymphoma; PFS, progression-free survival; PMBL, primary mediastinal B-cell 
lymphoma; SDRPBL, splenic diffuse red pulp B-cell lymphoma; tFL, transformed follicular lymphoma.

F I G U R E  2  Duration of response from evaluation (Day +100) (A); progression-free survival from cell infusion (B); overall survival from cell infusion 
(C) according to disease histology (aggressive vs. indolent). Panel (D) displays the cumulative incidence of B-cell recovery for patients with non-Hodgkin 
lymphoma (all subtypes) compared to those with acute lymphoblastic leukaemia. 
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patients, respectively, and a very low admission rate to the 
intensive care unit. These rates are comparable to those 
obtained with liso-cel,5 tisa-cel,1,2 axi-cel3,4 and brexu-cel6 
in similar patient populations, which is remarkable con-
sidering that the median dose administered to patients is 
significantly higher (5 × 106 CAR+ cells/kg). We believe 
this is the result of a more liberal use of tocilizumab (29% 
of patients) as currently recommended in most guide-
lines,13,18 but more importantly, to the fractionated admin-
istration of our product, which significantly reduced the 
incidence of grade ≥3 CRS from 27% to 4% in patients with 
R/R ALL.9 Of note, our anti-BCMA product (ARI0002h) is 
also administered in fractions, and the incidences of grade 
≥3 CRS/ICANS are equally low.19

With the reduction in the incidence of severe CRS/ICANS, 
persistent cytopenia is becoming one of the major complica-
tions of CART-cell therapy,20 and patients treated with var-
cel are no exception. However, judicious use of drugs such as 
G-CSF and eltrombopag and the existence of a well-established 
at-home hospitalisation programme at our institution have fa-
cilitated the management of this complication in the outpa-
tient setting. Moreover, and in contrast with patients with R/R 
ALL who usually are severely neutropenic at the time of treat-
ment initiation, most (72%) patients with R/R NHL receiving 
var-cel therapy received lymphodepletion chemotherapy in 
the outpatient setting as well, which significantly reduced the 
number of days of hospitalisation and patient burden.

It is difficult to draw definitive conclusions from our study 
in view of the various histological entities included. However, 
we have confirmed a phenomenon already identified with other 
CART-cell products21–23: the value of serum LDH as a potential 
predictive biomarker in patients with R/R NHL treated with 
CART-cell therapy. In our study, patients with high LDH had 
a significantly shorter PFS compared to patients with normal 
LDH levels, and this effect was independent from tumour his-
tology. This finding might highlight the importance of achiev-
ing the best possible disease control prior to var-cel infusion to 
optimise the results of these immune therapies.

Unexpectedly, the cumulative incidence of B-cell recov-
ery was lower for patients with R/R NHL compared to those 
with R/R ALL. Of note, the opposite phenomenon was 

observed when tisa-cel was used to treat paediatric patients 
with ALL (median time to B-cell recovery of 35 months)24 
or adult patients with NHL (median time to B-cell recov-
ery of 7 months).25 Considering that patients with R/R NHL 
treated with var-cel were older than those diagnosed with 
R/R ALL (even after excluding paediatric patients from the 
analysis) and that the median var-cel dose administered to 
patients with R/R NHL was five times higher, we are unsure 
about the contribution of each of these factors (age vs. dose 
vs. disease). Additionally, we found a trend towards a higher 
occurrence of HAMA in patients with ALL (49% vs. 35%), 
but the reasons behind this fact are unclear.

The limitations of this study are numerous and include 
the heterogeneity of the patient population and the post 
hoc statistical analysis. However, all patients were uni-
formly managed in the same institution, and their in-
clusion in the programme was collectively discussed at 
multidisciplinary meetings. Moreover, response to ther-
apy was independently assessed by two specialists follow-
ing consensus guidelines.

In conclusion, we have presented the results obtained 
with var-cel in patients with R/R NHL, mostly in indications 
where commercial CART-cell products are not reimbursed 
in Spain. Despite the histological heterogeneity, we believe 
that var-cel holds promise for the treatment of adult patients 
with R/R NHL, particularly in the case of indolent malig-
nancies. Moreover, the toxicity of the product was man-
ageable, both manufacturing and hospital admission times 
could be shortened, and the product was 3–4 times cheaper 
than axi-cel or tisa-cel, which reduced the burden for pa-
tients, families, healthcare providers and payers.
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T A B L E  4  Efficacy of varnimcabtagene autoleucel according to 
type of administration (CART19-BE-01 trial vs. compassionate use 
programme).

Outcome
CART19-BE-01 
trial (n = 8)

Compassionate use 
programme (n = 37)

ORR at Day +100, % (95% CI) 75 (35–97) 73 (56–86)

CRR at Day +100, % (95% CI) 50 (16–84) 68 (50–82)

DOR at 3 years, % (95% CI) 50 (23–100) 57 (37–88)

PFS at 3 years, % (95% CI) 38 (15–92) 39 (23–65)

OS at 3 years, % (95% CI) 38 (15–92) 59 (41–85)

Abbreviations: CI, confidence interval; CRR, complete response rate; DOR, 
duration of response; NE, not estimable; ORR, objective response rate; OS, overall 
survival; PFS, progression-free survival.
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