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Abstract

Complications occurring after lymphodepleting chemotherapy (LDC) may delay chimeric antigen receptor (CAR) T-cell in-
fusion. The effect of these delays on clinical outcomes is unclear. We performed a retrospective analysis of 240 patients
with relapsed/refractory large B-cell lymphoma treated with standard-of-care axicabtagene ciloleucel (axi-cel) and iden-
tified 40 patients (16.7%) who had delay in axi-cel infusion. Of these, 85% had delay due to infection. At time of LDC initi-
ation, patients with delayed infusion had lower absolute neutrophil count (P=0.006), lower platelets (P=0.004), lower he-
moglobin (P<0.001) and higher C-reactive protein (P=0.001) than those with on-time infusion. Patients with delayed infusion
had lower day 30 overall response rates (59.0% vs. 79.4%; P=0.008) and shorter median progression-free survival (PFS) (3.5
vs. 8.2 months; P=0.002) and overall survival (7.8 vs. 26.4 months; P=0.046) than those with on-time infusion. The associ-
ation with PFS was maintained on multivariate analysis. There was also an association between extent of delay and sur-
vival, with shorter median PFS in patients who had delays of 2-5 days (1.8 vs. 8.2 months; P=0.001) and >5 days (4.6 vs. 8.2
months; P=0.036), but not 1 day (5.7 vs. 8.2 months; P=0.238). Following propensity score matching, patients with delayed
infusion continued to have shorter median PFS (3.5 vs. 6.0 months; P=0.015). Levels of pro-inflammatory cytokines on day
of infusion were significantly higher in patients with delayed infusion. Together, these findings suggest that delays in CAR
T-cell administration after initiation of LDC are associated with inferior outcomes. Further studies are needed to guide
strategies to improve efficacy in such patients.

Introduction

Prior to chimeric antigen receptor (CAR) T-cell infusion, a
conditioning regimen of lymphodepleting chemotherapy
(LDC) is typically administered. This LDC regimen is criti-
cal for CAR T-cell efficacy and functions through multiple
mechanisms, including alterations in circulating cytokine
levels and effects on recipient lymphocytes, myeloid-de-
rived suppressor cells (MDSC) and other regulatory cells.*
While the importance of LDC is well-established, the op-
timal dose and timing of LDC have not been conclusively
determined and guidelines for LDC administration in the

clinical setting vary by product and indication. The guide-
lines for axicabtagene ciloleucel (axi-cel) are most strin-
gent, dictating that fludarabine and cyclophosphamide
be administered on days -5, -4 and -3 prior to CAR T-cell
infusion.® In contrast, the guidelines for lisocabtagene
maraleucel (liso-cel) and tisagenlecleucel (tisa-cel) provide
arange of acceptable infusion dates, with liso-cel infusion
recommended to occur 2-7 days after LDC completion and
tisa-cel infusion recommended to occur 2-11 days after
LDC completion for diffuse large B-cell lymphoma and
2-6 days after LDC completion for follicular lymphoma.®’
Despite best efforts, clinical and logistical complications
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occurring after LDC administration may delay CAR T-cell
infusion. The effect of these delays on clinical outcomes is
unclear and no guidelines are available regarding how long
of a delay is permissible before additional LDC is required.
Previous studies have reported that longer time from leu-
kapheresis to cell infusion (vein-to-vein time) is associated
with worse outcomes following axi-cel therapy.® However,
vein-to-vein time includes product manufacturing time as
well as logistical delays preceding LDC and is not a sensi-
tive measure to assess the impact of delays after LDC on
CAR T-cell efficacy. Thus, we performed a single-center
retrospective study to examine the impact of delays in cell
infusion after LDC administration on clinical outcomes and
cytokine levels in large B-cell lymphoma (LBCL) patients
treated with axi-cel.

Methods

Patient selection and assessment

This is a retrospective cohort analysis of 240 consecutive
patients with relapsed or refractory LBCL treated with
standard-of-care (SOC) axi-cel at our institution between
January 2018 and December 2021. SOC was defined as
administration of commercial product outside of a clinical
trial. The study was approved by the Institutional Review
Board of MD Anderson Cancer Center and conducted in
accordance with our institutional guidelines and the prin-
ciples of the Declaration of Helsinki. Delayed cell infusion
was defined as axi-cel infusion occurring > 6 days after the
initiation of LDC (i.e., after the originally scheduled day 0)
and the extent of delay was calculated accordingly (e.g.,
axi-cel infusion the day following the originally scheduled
day O represents a 1-day delay). Baseline characteristics
for all patients were collected on the day of initiation of
LDC. Cytokine release syndrome (CRS) and immune effec-
tor cell-associated neurotoxicity syndrome (ICANS) were
graded for up to 30 days after axi-cel infusion, according
to the CARTOX grading system from January 2018 to April
2019, and according to ASTCT criteria from May 2019 on-
ward.®"® Performance status was defined according to the
Eastern Cooperative Oncology Group (ECOG)." Response
status was determined by the Lugano 2014 classification.”

Quantification of cytokine levels

Cytokine levels were quantified by immunoassay of plasma
samples from the day of axi-cel infusion collected prior
to cell infusion. Quantification was performed using MSD
V-Plex Cytokine Panel1 Human and Proinflammatory Panel
1 Human kits (Meso Scale Diagnostics, Rockville, MD).

Statistical methods

Association between categorical variables was evaluated
using a x? test or Fisher’s exact test. Differences in contin-
uous variables between patient groups were evaluated by
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the Mann-Whitney U test (2 groups) or Kruskal-Wallis test
(3 or more groups). For cytokine analyses, false discovery
rate (FDR) g values were calculated to account for multiple
comparisons. Progression-free survival (PFS) was defined
as the time from the start of axi-cel infusion to progression
of disease, death, or last follow-up (whichever occurred
first). Overall survival (OS) was defined as the time from
the start of axi-cel infusion to death or last follow-up. PFS
and OS were calculated for all patients in the study and
for subgroups of patients using Kaplan-Meier estimates
and were compared between subgroups using the log-rank
test. Only factors significant (P<0.05) on univariate analysis
were included in multivariate models. Propensity score
matching of patients with on-time infusion to those with
delayed infusion was performed based on variables which
differed significantly between the two groups. A propensity
score was calculated using logistic regression and patients
with on-time infusion were matched 3:1 with patients who
had delayed infusion. Statistical analyses were completed
using SPSS 24, GraphPad Prism 8, and R version 4.1.1.

Results

Two hundred and forty patients with relapsed or refracto-
ry LBCL received SOC axi-cel between January 2018 and
December 2021. Of these, 40 (16.7%) had a delay in axi-cel
infusion, defined as infusion occurring 26 days following
initiation of LDC. The extent of infusion delay in these pa-
tients is shown in Figure 1. The reasons for delay included
concern for active infection (e.g., fever, pneumonia, sepsis)
in 34 patients (85%), need for disease-related procedures
(e.g., thoracentesis, radiation therapy) in three patients
(7.5%), and logistical reasons in three patients (7.5%). Base-
line characteristics at time of LDC initiation in patients
with on-time and delayed cell infusion are shown in Table
1. On univariate analysis, patients with delayed cell infu-
sion had lower absolute neutrophil count (ANC; P=0.006),
lower platelets (P=0.004), lower hemoglobin (P<0.001) and
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Figure 1. Extent of infusion delay in patients receiving axicabta-
gene ciloleucel.
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Table 1. Baseline characteristics of overall populations.

Characteristic Overall population

N=240
Age in years, median (range) 60 (18-85)
Male, N (%) 161 (67.1)
ECOG 2-4, N (%) 39 (16.3)
IPI score 3-5, N (%) 132 (55.0)
LDH U/L >UNL, N (%) 160 (66.7)
ANC <120x10%/L*, N (%) 35 (14.6)
Plt <75x10%L*, N (%) 57 (23.8)
Hgb <9.0 g/dL*, N (%) 68 (28.3)
CRP >3.0 mg/dL*, N (%) 100 (41.7)
Ferritin >2,000 ng/mL*, N (%) 46 (19.2)
CrCl mL/mi, median (range) 86 (15-152)
LDC dose reduced, N (%) 31 (12.9)
Total Flu dose mg/m2, median (range) 90 (45-90)
Total Cy dose mg/m?, median (range) 1,500 (900-1,500)
Prior therapies =3, N (%) 195 (81.3)
Bridging therapy use, N (%) 126 (52.5)
Refractory disease, N (%) 185 (77.1)
Previous autologous SCT, N (%) 50 (20.8)
Previous allogeneic SCT, N (%) 4(1.7)

A.P. Jallouk et al.

On-time cell infusion Delayed cell infusion

N=200 N=40 P
59 (18-84) 63 (24-85) 0.961
135 (67.5) 26 (65.0) 0.854
31 (15.5) 8 (20.0) 0.485
105 (52.5) 27 (67.5) 0.116
129 (64.5) 31 (77.5) 0.142
23 (11.5) 12 (30.0) 0.006
40 (20.0) 17 (42.5) 0.004
47 (23.5) 21 (52.5) <0.001
74 (37.0) 26 (65.0) 0.001
36 (18.0) 10 (25.0) 0.378

86 (15-152) 88 (25-141) 0.827

24 (12.0) 7 (17.5) 0.437

90 (45-90) 90 (45-90) 0.191

1,500 (900-1,500) 1,500 (1,000-1,500) 0.052

159 (79.5) 36 (90.0) 0.181
105 (52.5) 21 (52.5) 1.0

155 (77.5) 30 (75.0) 0.837

39 (19.5) 11 (27.5) 0.287

2(1.0) 2 (5.0) 0.130

*Cutoff values derived from CAR-HEMATOTOX score.?? ECOG: European Cooperative Oncology Group; IPIl: International Prognostic Index; LDH:
lactate dehydrogenase; UNL: upper limit of normal; ANC: absolute neutrophil count; Plt: platelets; Hgb: hemoglobin; CRP: C-reactive protein;
CrCLl: creatinine clearance; LDC: lymphodepleting chemotherapy; Flu: fludarabine; Cy: cyclophosphamide; SCT: stem cell transplant.

higher C-reactive protein (CRP; P=0.001) than patients with
on-time cell infusion. On multivariate analysis, low ANC
(P=0.025) and elevated CRP (P=0.037) remained associated
with infusion delay. No difference in baseline ferritin levels
was noted between the two groups (P=0.378). At the time
of CAR T-cell infusion, median absolute lymphocyte count
(ALC) was 30 cells/uL (range, 0-1,900) in patients with on-
time infusion and 0 cells/uL (range, 0-100) in patients with
delayed cell infusion, demonstrating a lack of significant
lymphocyte recovery by the time of cell infusion in both
populations.

Patients with delayed cell infusion had similar rates of
any-grade CRS (90% vs. 93.5%), grade 3-4 CRS (12.5% vs.
8.0%), any-grade ICANS (65% vs. 64.5%) and grade 3-4
ICANS (42.5% vs. 39.5%) compared to patients with on-
time cell infusion (Figure 2A). However, there was a trend
toward increased rate of grade 3-4 cytopenias at day 30
in patients with delayed cell infusion compared to those
with on-time cell infusion (74.3% vs. 58.0%; P=0.09). Pa-
tients with delayed cell infusion had a significantly lower
day 30 overall response rate (59.0% vs. 79.4%; P=0.008)
and numerically lower complete response rate (43.6% vs.
54.3%) than those with on-time cell infusion (Figure 2B).

After a median follow-up of 25.7 months (95% confidence
interval [CI]: 22.6-28.8), patients with delayed infusion
had significantly shorter median PFS (3.5 vs. 8.2 months;
P=0.002) and OS (7.8 vs. 26.4 months; P=0.046) compared
to those with on-time infusion. The majority of deceased
patients in both groups had disease recurrence/progression
documented as their cause of death (Online Supplementary
Table S7).

An association between extent of delay and survival was
observed, with significantly shorter median PFS in patients
who had delay of 2-5 days (1.8 vs. 8.2 months; P=0.001)
and >5 days (4.6 vs. 8.2 months; P=0.036) but no signifi-
cant difference in median PFS for patients with a delay of
1 day (5.7 vs. 8.2 months; P=0.238) compared to those with
on-time infusion (Figure 3). Patients with a delay of 2-5
days also had significantly shorter median OS (6.6 vs. 25.6
months; P=0.003) compared to those with on-time infusion.
The association between delayed infusion and shorter PFS
was maintained on multivariate analysis including age, In-
ternational Prognostic Index score, lactate dehydrogenase
(LDH) and CRP (hazard ratio [HR]=1.567; 95% CI: 1.045-2.351;
P=0.03). When comparing patients with a delay of 1 day, 2-5
days, and >5 days, the only differences in baseline charac-
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Figure 2. Toxicity and response rates of patients with on-time (N=200) and delayed (N=40) cell infusion. (A) Toxicity of patients
with on-time and delayed cell infusion. (B) Response rates of patients with on-time and delayed cell infusion. CRS: cytokine
release syndrome; ICANS: immune effector cell-associated neurotoxicity syndrome; ORR: overall response rate; CR: complete

response; **P<0.01

teristics were that patients with a delay of >5 days were
more likely to have low ANC (P=0.010) and patients with a
delay of 1 day were more likely to have a prior autologous
stem cell transplant (P=0.027) than patients in the other
two groups (Online Supplementary Table S2). Concern for
infection remained the predominant reason for infusion
delay in all three groups (Online Supplementary Table S3).
All logistical delays resulted in only 1 day infusion delay
and all delays >5 days were due to infection.

As the baseline characteristics of patients with delayed
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infusion were noted to differ from those with on-time in-
fusion, propensity score matching was performed based
on variables which differed significantly between the two
groups: baseline ANC, platelets, hemoglobin and CRP. No
significant differences in the characteristics of the matched
cohorts were identified (Table 2). In the matched cohorts,
patients with delayed infusion had significantly shorter
median PFS (3.5 vs. 6.0 months; P=0.015) and a trend to-
wards shorter OS (7.8 vs. 23.9 months; P=0.194) compared
to those with on-time infusion (Figure 4).

Figure 3. Progression-free and overall sur-
vival of all patients with on-time and de-

Median PFS P
(months) Value

8.2 - layed cell infusion. (A) Progression-free
5.7 0.238 survival (PFS) of all patients with on-time
1.8 0.001 and delayed cell infusion. (B) Overall sur-
4.6 0.036 vival (OS) of all patients with on-time and
delayed cell infusion.
MedianOS P
(months) Value
26.4 -
25.6 0.709
6.6 0.003
11.2 0.306
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Table 2. Baseline characteristics of matched populations.

Characteristic
Total patients, N=136

Age in years, median (range)

Male, N (%)

ECOG 2-4, N (%)

IPI score 3-5, N (%)

LDH U/L >UNL, N (%)

ANC <12x10°%L*, N (%)

Plt <75x10°%L*, N (%)

Hgb <9.0 g/dL*, N (%)

CRP >3.0 mg/dL*, N (%)

Ferritin >2,000 ng/mL*, N (%)

CrCl mL/min, median (range)

LDC dose reduced, N (%)

Total Flu dose mg/m?, median (range)
Total Cy dose mg/m?, median (range)
Prior therapies =3, N (%)

Bridging therapy use, N (%)
Refractory disease, N (%)

Previous autologous SCT, N (%)

Previous allogeneic SCT, N (%)

Oon-time cell infusion Delayed cell infusion

A.P. Jallouk et al.

N=96 N=40 P
61 (18-84) 63 (24-85) 0.513
70 (72.9) 26 (65.0) 0.410
14 (14.6) 8 (20.0) 0.451
54 (56.3) 27 (67.5) 0.254
64 (66.7) 31 (77.5) 0.227
18 (18.8) 12 (30) 0.175
25 (26.0) 17 (42.5) 0.069
36 (37.5) 21 (52.5) 0.128
48 (50.0) 26 (65.0) 0.132
25 (26.0) 10 (25.0) 0.899
84 (27-152) 88 (25-141) 0.850
13 (13.5) 7 (17.5) 0.599
90 (60-90) 90 (45-90) 0.297
1,500 (900-1,500) 1,500 (1,000-1,500) 0.076
77 (80.2) 36 (90.0) 0.213
53 (55.2) 21 (52.5) 0.851
76 (79.2) 30 (75.0) 0.652
18 (18.8) 11 (27.5) 0.260
0 (0) 2 (5.0) 0.085

*Cutoff values derived from CAR-HEMATOTOX score.?? ECOG: European Cooperative Oncology Group; IPI: International Prognostic Index; LDH:
lactate dehydrogenase; UNL: upper limit of normal; ANC: absolute neutrophil count; Plt: platelets; Hgb: hemoglobin; CRP: C-reactive protein;
CrCl: creatinine clearance; LDC: lymphodepleting chemotherapy; Flu: fludarabine; Cy: cyclophosphamide; SCT: stem cell transplant.

In order to further investigate the impact of delayed cell
infusion on biological factors known to influence CAR
T-cell efficacy, plasma cytokine levels on the day of cell
infusion from 41 patients (15 with delayed infusion [6 with
1 day delay, 6 with 2-5 day delay and 3 with >5 day delay],
26 with on-time infusion) were measured and compared
between groups (Figure 5). Levels of pro-inflammatory
cytokines, such as tumor necrosis factor-a (TNF-a), TNF-4,
interferon-y (IFN-y), interleukin-1p (IL-1p), IL-2, IL-5, IL-6,
IL-7 and ferritin were significantly higher in patients with
delayed cell infusion than in patients with on-time cell in-
fusion (g<0.05). In contrast, levels of IL-12p70 and vascular
endothelial growth factor (VEGF) were significantly lower
in patients with delayed cell infusion (q<0.05).

Discussion

In this study, we showed that delays in cell infusion oc-
curring after initiation of LDC were associated with inferior
outcomes in patients receiving standard-of-care axi-cel
for LBCL. These delays were relatively common, occurring
in 16.7% of patients in our institutional cohort, and were

most frequently due to concern for infection. Despite
infection being the most common reason for delay, the
most common cause of death for patients with either on-
time or delayed infusion remained disease recurrence/
progression. Unlike previous studies that examined the
association between vein-to-vein time and outcomes,? our
study focused on the time period between initiation of LDC
and cell infusion. This period excludes the time required
for CAR T-cell manufacturing as well as logistical delays
in obtaining the CAR T-cell product and scheduling CAR
T-cell administration. Instead, this relatively short period
represents a time in which patients are actively receiving
chemotherapy and in which unexpected clinical deterio-
ration may force providers to decide whether to proceed
with CAR T-cell infusion under suboptimal conditions or
delay until the patient’s clinical status improves. Little
evidence has been available regarding the consequences
associated with either strategy. Our study is the first to
show that patients with delayed cell infusion have inferior
survival outcomes.

Due to the retrospective nature of this study, it is difficult
to determine how much of this difference in outcomes is
driven by differences in the baseline characteristics of our
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A Progression-Free Survival
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Figure 4. Progression-free and overall sur-
vival of propensity score matched cohorts.

E 100+ N (months) Value (A) Progression-free survival (PFS) of pro-
$ 1 — On-Time Cell Infusion 96 6.0 - pensity score matched cohorts. (B) Over-
3 —— Delayed Cell Infusion 40 35  0.015 all survival (OS) of propensity score
w matched cohorts.
> 50
E
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n
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E
]
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2
n- T I ' 1

0 6 12 18 24 30
Time (months)
On-Time Cell Infusion 96 60 46 36 25 12
Delayed Cell Infusion 40 21 15 13 11 6

Number at risk

study populations. Previous studies examining the impact
of bridging therapy prior to CAR T-cell administration have
faced similar challenges as patients requiring bridging ther-
apy typically have more aggressive disease, which predis-
poses them to worse outcomes.® In our case, there were
no differences in disease-related characteristics such as
IPI score, elevated LDH, use of bridging therapy or refrac-
tory disease between patients with on-time and delayed
infusion. Instead, patients with delayed cell infusion had
lower ANC, lower platelets, lower hemoglobin and higher
CRP at time of LDC initiation compared to those with on-
time infusion. These findings are consistent with a pro-in-
flammatory state and compromised bone marrow function
which could predispose patients to develop infections
which, in turn, lead to CAR T-cell infusion delays. In order
to adjust for these differences, we conducted a propensity
score matched analysis based on these variables which
continued to demonstrate shorter PFS in patients receiv-
ing delayed cell infusion. While prospective data are still
needed, this finding suggests that the inferior outcomes
noted in this patient population are not entirely due to
differences in their baseline characteristics.

Our study also identified an association between extent of
delay and survival, with significantly shorter median PFS
noted in patients who had delay of 2-5 days and >5 days,
but not delay of 1 day. These results must be interpreted
with caution given the small number of patients involved.

This limitation also complicates efforts to understand
the differences between these subgroups. For instance,
although the general characteristics of each subgroup
were broadly similar, only the 1-day delay group contained
patients with logistical delays. Nevertheless, only three pa-
tients were delayed for this reason and 77% of the patients
in this subgroup were delayed due to concern for infection.
Similarly, patients with delays >5 days were more likely to
have low ANC than patients in the other two subgroups but
patients with delays of 1 day and 2-5 days had similar rates
of low baseline ANC. The limitations of subgroup analysis
are especially important to note with our cytokine anal-
ysis, where sample availability has further decreased the
number of patients in each group. For these reasons, we
are unable to draw any conclusions regarding differences
in cytokine levels among these subgroups. Nevertheless,
it remains possible that time-dependent changes in cy-
tokine profiles may impact CAR T-cell efficacy. The time
course of cytokine changes induced by LDC is particularly
important given the disparate recommendations for timing
of CAR T-cell administration by product.®” Larger studies
are needed to elucidate the relationship between timing of
CAR T-cell infusion, systemic cytokine milieu, and clinical
outcomes.

Our analysis of plasma cytokine levels on the day of cell
infusion demonstrated significantly higher levels of pro-in-
flammatory cytokines (e.g., TNF-a, TNF-f, IFN-y, IL-18, IL-2,
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Cytokines Increased in Delayed Cohort
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Figure 5. Cytokine levels on the day of axi-cel infusion in patients with delayed (N=15) and on-time (N=26) cell infusion. Each
column represents a single patient. Significance level was tested by Mann-Whitney U test. False discovery rate (FDR) q value was
calculated for multiple testing correction. Dark grey bars are statistically significant at a level of q<0.05. Light grey bars are not

statistically significant at a level of q<0.05.

IL-5, IL-6, IL-7, ferritin) in patients with delayed cell infusion
compared to those with on-time infusion. These results
are suggestive of a systemic pro-inflammatory state and
are consistent with the finding that most infusion delays
were due to concern for infection. Although some cyto-
kines, such as IL-7, have been shown to improve CAR T-cell
function in isolation, pro-inflammatory states manifested
by high levels of plasma IL-6 and ferritin have previously
been associated with poor CAR T-cell expansion and lower
durable response rates after administration of axi-cel.*"®
Multiple mechanisms have been proposed to explain this
association, including increased numbers of circulating
MDSC and increased intra-tumoral expression of immune
checkpoint ligands driven by inflammmatory signaling path-
ways. In particular, macrophages and the cytokines they
produce play a complex role in determining CAR T-cell
efficacy.® Macrophage gene expression within the tumor
microenvironment has been closely tied to intra-tumoral
IFN signaling, and the presence of high numbers of intra-tu-
moral macrophages has been associated with poor CAR
T-cell expansion, impaired tumor infiltration and inferior
outcomes with a variety of CAR T-cell products.*'"®

Due to the key role IFN-y plays in inflammatory signaling,
several groups have examined the impact of IFN-y blockade
on CAR T-cell efficacy and toxicity. Although large-scale
clinical trials have not yet been performed, preclinical da-

ta and case reports suggest that IFN-y blockade with the
antibody emapalumab may ameliorate CAR T-cell toxicity
without compromising efficacy.®*' Furthermore, systemic
pro-inflammatory states and IFN-y signaling in particular
have been associated with the development of prolonged
cytopenia after CAR T-cell therapy.?>?® This finding may
explain the trend toward increased rates of grade 3-4
cytopenias at day 30 in patients receiving delayed cell
infusion. Given the increased level of circulating IFN-y in
patients with delayed cell infusion, the impact of IFN-y
blockade in these patients would be another interesting
area to explore.

In the event of unavoidable delays, it is important to care-
fully consider whether to proceed with cell infusion im-
mediately or to further delay infusion until all active issues
have resolved and the patient is able to receive another
course of LDC. Although our data suggest that delays in
cell infusion are associated with inferior outcomes, pro-
ceeding with cell infusion in the setting of active infection
has also been associated with poor outcomes and is not
recommended.?*?¢ Further studies are needed to inform
this decision-making process, which will require consider-
ation of the reason for delay as well as the patient’s clinical
characteristics, disease course and laboratory findings.
Additional studies are also needed to determine whether
delayed cell infusion has a similar impact on outcomes

Haematologica | 109 May 2024
1466



ARTICLE - Delayed CAR T-cell Infusion

with other CAR T-cell products or lymphodepleting agents
(such as bendamustine). Furthermore, as novel condition-
ing strategies and interventions targeting inflammatory
pathways (such as IFN-y blockade) are developed, their
application in patients experiencing unavoidable delays in
cell infusion would be a promising area of investigation.
We acknowledge multiple limitations of this study, including
its single-center and retrospective nature, its focus on a
single CAR T-cell product and lymphodepleting regimen,
the small size of certain subgroups, and the lack of data
regarding CAR T-cell expansion and natural killer cell re-
constitution.

In conclusion, our data suggest that delays in axi-cel in-
fusion following administration of LDC, particularly those
lasting 22 days, are associated with inferior survival out-
comes and increased pro-inflammatory milieu. Further
studies are needed to guide management of this patient
population and determine whether additional conditioning
strategies or other interventions directed at improving CAR
T-cell function in these patients would be beneficial.
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