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ABSTRACT

Ciltacabtagene autoleucel (cilta-cel) was FDA-approved in February 2022 for the treatment of
relapsed/refractory multiple myeloma after 4 lines of therapy. On CARTITUDE-1 trial, grade 23
cytopenias and infections were common. Herein, we sought to characterize cytopenias and
infections after cilta-cel infusion in the standard-of-care setting. This multicenter retrospective
study included 105 patients who received cilta-cel; 91 reached day-90 and 49 reached day-180
follow-up. Grade =3 cytopenia was present among 52% of patients on day-30, and 24% of
patients on day-90. Based on the newer immune effector cell-associated hematotoxicity
(ICAHT) grading for neutropenia severity, 11 patients (10%) experienced grade =3 early ICAHT
in the first 30 days, while only 3 (3.3%) experienced grade 23 late ICAHT after day-30. On
univariate analysis, any grade thrombocytopenia at apheresis was associated with grade =3
cytopenia at both days 30 and 90. Granulocyte colony-stimulating factor was administered to
65%, transfusion support to 38%, thrombopoietin agonists to 10%, intravenous immunoglobulin
to 52%, and CD34+ stem cell boosts to 9.5% of patients. Infections occurred in 49% of patients
and were severe in 32%. Earlier infections in the first 30 days were equally bacterial (42%) and
viral (42%). Later infections between days 31-100 and after day 100 were mostly viral (59%
and 60%), with only 32% and 12% being grade =3 at each time period. On univariate analysis,
worse ECOG performance status at lymphodepletion, higher maximum grade of CRS, delayed
neurotoxicity, steroid and anakinra use, and lower IgA levels at day 90 were associated with
severe infections.



INTRODUCTION

Multiple myeloma is an incurable plasma cell neoplasm despite recent advancements in
therapeutic modalities. The proclivity for relapse and refractoriness to conventional plasma cell-
directed treatments, including proteasome inhibitors (PIs), immunomodulatory agents (IMiDs),
and anti-CD38 antibodies, underscores the challenging clinical landscape marked by inferior
outcomes.”™ Ciltacabtagene autoleucel (cilta-cel) is a second-generation autologous B-cell
maturation antigen (BCMA)-targeting chimeric antigen receptor (CAR) T-cell therapy that
incorporates dual camelid sites, providing high avidity against the BCMA antigen.>® In February
2022, cilta-cel became the second CAR T-cell therapy to receive approval from the US Food
and Drug Administration (FDA) for relapsed or refractory multiple myeloma (RRMM) after
exposure to four or more prior lines of therapy.® This approval was based on the CARTITUDE-1
trial, which demonstrated a 98% overall response rate, 83% stringent complete response, and a
median progression-free survival of 34.9 months.>****

Despite these remarkable efficacy outcomes, cilta-cel has been linked to some serious and
potentially life-threatening toxicities. Cytopenias were noted to be the most common treatment-
emergent adverse event in the phase 1b/2 CARTITUDE-1 trial, including grade =3 neutropenia
(95%), grade =3 anemia (68%), and grade =3 thrombocytopenia (60%), with approximately 90%
and 60% of grade =3 neutropenia and thrombocytopenia, respectively, resolving to grade < 2 by
day 60.>'" These were partially attributed to lymphodepleting (LD) chemotherapy with
fludarabine and cyclophosphamide (Flu/Cy) given before the cilta-cel infusion. Cytopenias were
managed with growth factors and blood product transfusion per institutional guidelines.>®
Infections were also noted in the majority of patients (58%) of whom 20% were grade =3, and
resulted in death in 4% of patients. Upper respiratory tract infections were most common overall
(16%), with the most frequent grade 23 infections being pneumonia (8%) and sepsis (4%).

Although infections and cytopenias are well-known sequelae related to myelosuppression post
cilta-cel administration, longitudinal data on duration and recovery of cytopenias are limited. In
this retrospective multicenter study, we evaluated cellular and humoral reconstitution, infections,
and the requirement for supportive interventions in response to treatment-related cytopenias
among patients with RRMM treated with standard-of-care (SOC) cilta-cel, prior to its FDA
approval in the second-line setting. The goal was to enhance our understanding of the short and
long-term safety of cilta-cel, particularly for patients who would have been excluded from clinical
trials due to comorbidities or preexisting cytopenias, which may help optimize supportive care
strategies and improve overall patient outcomes.

METHODS
Patients and data collection

This was a multi-institutional retrospective analysis of consecutive adult patients with RRMM
who underwent treatment with SOC cilta-cel after four or more prior lines of therapy between
May 11, 2022, and May 30, 2023. Each participating center obtained independent institutional
review board approval, which included a waiver of informed consent. The study adhered to the
principles of the Declaration of Helsinki, and the data abstraction was performed by trained
personnel. Data extracted from patient records included demographics, baseline disease status
and prior therapies, complete blood counts, myeloma labs, bone marrow biopsy reports,
infection data, and supportive medication administration. Patients underwent apheresis
following institutional procedures between March 11, 2022, and March 13, 2023. Cytopenia data
were collected at the following time points: apheresis, pre-LD, day 0, day 7, day 14, day 21, day
30, day 90, and day 180 post-infusion.



Definitions and clinical assessment

Cytopenias were graded according to Common Terminology Criteria for Adverse Events
(CTCAE) v5.0" and immune effector cell-associated hematotoxicity (ICAHT).** Immune-
mediated toxicities were graded by the American Society of Transplantation and Cellular
Therapy Consensus (ASTCT) consensus criteria.'* Response was assessed based on the
International Myeloma Working Group criteria.™ Antimicrobial prophylaxis was provided to all
patients per institutional guidelines as previously published.*®

Neutropenia was defined as per CTCAE v5.0, with grade 1 signifying absolute neutrophil count
(ANC) less than the lower limit of normal, or < 1,800 cells/uL based on the clinical laboratory.
Neutropenia was designated at grade =3 if ANC was less than 1,000 cells/uL, as per CTCAE.
Neutrophil recovery was defined as the first day of ANC greater than 500 cells/uL sustained on
two consecutive days without G-CSF use in the past 7 days.

An infection was defined as any instance of viral, bacterial, or fungal disease identified by
microbiological data, radiographic findings, or clinical symptoms per retrospective chart review,
censored at day 100. Severe infection was defined as an infection requiring intravenous (V)
antibiotics and/or hospitalization, which by CTCAE criteria would be grade 3 or higher. Infections
diagnosed outside of the institution were classified based on patient report and available
medical records. The onset of fever following CAR T-cell infusion without microscopic,
radiographic or symptomatic evidence of infection was attributed to CRS and not counted as an
infection. Although there were some differences based on institutional protocols, overall
infectious prophylaxis strategies were similar across all centers in our study, and in accordance
with previously published guidelines (Tables A-E in Supplement).'”

All definitions of immunity were based on the clinical laboratory definitions. For herpes simplex
virus (HSV) 1/2 immunoglobulin G (IgG), an antibody titer <0.89 was considered negative and
titer 21.10 was considered positive (immune); titer 20.90 and <1.09 was indeterminate. For
varicella-zoster virus (VZV) IgG antibodies, results were reported as positive (immune),
negative, or equivocal. Cytomegalovirus (CMV) IgG antibodies were reported as positive
(immune) or negative. Pneumococcal testing was comprised of 14 separate IgG antibody titers,
and an antibody concentration >1.0 ug/mL was considered long-term protection (immunity).

Statistical analysis

Associations between patient characteristics and grade =3 cytopenias at day 30 and 90 were
evaluated using Wilcoxon rank sum for continuous variables as well as Pearson’s Chi-squared
and Fisher’s exact tests for categorical variables. Box and whisker plots were used to illustrate
trends in inflammatory markers from apheresis to day 180. Time-series plots were used to
visualize cellular and humoral immune reconstitution from apheresis to day 180. Kruskal-Wallis
rank sum tests were used to assess the differences in inflammatory markers and cellular and
humoral reconstitution over time. Time-to-event analysis was used to model infection density.
Evolution of viral titers and pneumococcal titers from apheresis to day 180 were illustrated using
alluvial plots®?° and a heatmap,? respectively. Statistical tests were two-sided and a p < 0.05
was considered statistically significant. All statistical analyses were conducted using R version
4.1.2. and GraphPad Prism version 8.0.2.

Although underpowered, we performed an exploratory multivariable logistic regression analysis
of risk factors associated with grade =3 cytopenia at day 90. The a priori risk factors assessed
included the number of prior lines of therapy (continuous, per 1 line of therapy), high marrow
burden (250%; yes, no), and grade =3 cytopenia at day -5 (yes, no). A forest plot was used to
depict each odds ratio (OR) and 95% confidence interval (CI) from the multivariable analysis.



RESULTS
Patient characteristics

The study included a total of 105 patients, all of whom underwent apheresis followed by LD
chemotherapy and cilta-cel infusion (Figure 1). The baseline patient characteristics are
described in Table 1. The median time from apheresis to cilta-cel infusion was 69.5 days (Table
S1). All patients had received at least four prior lines of therapy. Among them, 77 (73%) were
triple-class refractory, and 88 (84%) had a history of autologous stem cell transplant. When gain
of 1q was included as a high-risk cytogenetic feature, 64 (72%) patients were classified as
carrying high-risk cytogenetics. LD chemotherapy consisted of Flu/Cy, as in CARTITUDE-1%?, in
82% of the patient cohort, cladribine/cytarabine (Clad/Cy) in 7%, single-agent
cyclophosphamide in 6%, and bendamustine in 6%. Most patients included in this cohort (45%)
would not have been considered eligible for the pivotal CARTITUDE-1 trial. Thirty-two (36%)
patients had high CAR-HEMATOTOX scores at baseline before cilta-cel infusion.??* The
median follow-up from cilta-cel infusion was 6 months.

Safety and response outcomes

The overall response rate (ORR) was 92%, with 64 (63%) patients achieving complete response
(CR) or better, as the best response in the first 90 days after cilta-cel infusion (Table S2).
Immune-mediated toxicity from treatment was manageable, with grade =3 cytokine release
syndrome (CRS) and grade =3 immune effector cell-associated neurotoxicity syndrome (ICANS)
each occurring in 3 patients (3%). Analysis of inflammatory markers showed that C-reactive
protein (CRP) was highest at day 7 post-infusion, while ferritin and lactate dehydrogenase
(LDH) levels peaked at day 14 post-infusion (Figure S1). Fourteen patients (13%) experienced
delayed neurotoxicity, including parkinsonian-like syndrome (2.9%), Bell's palsy (5.7%),
polyneuropathy (2.9%), and posterior reversible encephalopathy syndrome (PRES; 1.9%). A
total of 59 patients (56%) received tocilizumab and 42 (40%) received steroids for adverse
event management. Immune effector cell-associated hemophagocytic lymphohistiocytosis-like
syndrome (IEC-HS) ** was clinically diagnosed in 2 patients (2%).

Cytopenias

Though cytopenias were common at baseline with >80% of patients having any grade cytopenia
at both apheresis and day -5, grade =3 cytopenias were more commonly seen after LD. In
detail, cytopenias were most prevalent at day 7 after cilta-cel, with 104 patients (99%)
experiencing any grade cytopenia and 72 (69%) experiencing any grade =3 cytopenia, based on
CTCAE criteria (Table 2A). Notably, on day 7 after cilta-cel, severe neutropenia and anemia had
reached their peaks (59% and 21%, respectively). Grade 23 cytopenia of any kind persisted in
54 patients (52%) at day 30, and median platelet count was lowest at day 30 (Figure 2). While
cytopenias generally improved over time, there were 12 patients (13%) at day 90 and 7 (14%) at
day 180 with prolonged severe (grade =3) neutropenia. The prevalence of grade =3 cytopenias
and recovery over time is shown graphically in Figure 3. Based on the newer ICAHT grading for
neutropenia severity, 11 patients (10%) experienced grade =3 early ICAHT in the first 30 days
after cilta-cel infusion, while only 3 (3.3%) experienced grade 23 late ICAHT after day 30 (Table
2B).

Moreover, we examined bone marrow biopsy findings before and after cilta-cel (Table 3). While
the proportion of patients with marrow hypocellularity did increase from baseline (16%) to day
30 (33%), the majority of patients had normocellular marrow findings at each timepoint, ranging
from 39% of patients at day 30 to 50% at day 180. Median marrow cellularity remained 30-40%
throughout the time studied. The median CD138+ plasma cell percentage in the bone marrow



decreased to 0% at both time points. There were no significant findings to suggest marrow
fibrosis or dysplasia.

We conducted univariable analyses to assess risk factors for any cytopenia of grade =3 (by
CTCAE criteria). Patients with the following characteristics were more likely to have grade =3
cytopenia (any lineage) at day 30: baseline extramedullary disease (p=0.016), high-risk
cytogenetics (not including gain 1q, p=0.028; including gain 1q, p=0.045), receipt of more than 4
prior lines of therapy (p=0.026), any grade anemia or thrombocytopenia at apheresis (p <0.001
and p=0.001, respectively), any grade cytopenia at pre-LD (p=0.021), high CAR-HEMATOTOX
score (p=0.006) and tocilizumab use (p=0.001) (Tables S3 and S4). Patients who developed
early ICAHT were more likely to have baseline cytopenias (at apheresis [p=0.002] or prior to
lymphodepletion [p=0.047]), earlier onset of CRS (p<0.006), earlier maximum CRS grade
(p=0.004), longer CRS duration (p=0.003), and tocilizumab use (p=0.005) (Tables S5 and S6).

We also conducted a similar analysis for patients who had ongoing grade =3 cytopenia at day
90 after cilta-cel. Patients with grade =3 cytopenia at this point were more likely to be more
heavily pre-treated with triple-class refractory disease (p=0.03) and have any grade
thrombocytopenia at apheresis (p=0.022) (Table S7). When evaluating cytopenias using the
ICAHT definition, those with late ICAHT (defined as neutropenia observed beyond day 30 with
the severity [grade 1-4] defined by the depth of neutropenia) were more likely to have baseline
high-risk cytogenetics, triple class refractory disease and more likely to be ineligible for the
pivotal CARTITUDE-1 trial (Table S8). We conducted an exploratory multivariable logistic
regression analysis of selected risk factors associated with grade =3 cytopenia by CTCAE
criteria at day 90 but did not identify any statistically significant associations (Table S9, Figure
S2).

Supportive Therapies

Supportive therapies administered after cilta-cel infusion are summarized in Table 4. A total of
68 patients (65%) received granulocyte colony-stimulating factor (G-CSF) support with a median
duration of 23.5 days and ending at a median of 32.5 days post-infusion. Neutrophil recovery
occurred at a median of 16.5 days following cilta-cel infusion. In total, 40 patients (38%)
received transfusional support at any time post-cilta-cel, mostly within the first 30 days.
Transfusions after day 30 were needed in 16 patients (15%) for packed red blood cells (pRBC)
and 15 (14%) for platelet transfusion. Eleven patients (10%) received thrombopoietin (TPO)
agonist support, starting at a median of 36 days post-infusion and continuing for a median of 29
days. Fifty-five patients (52%) received IVIG, started at a median of 67 days post-infusion, and
continued for a median of 75 days. Ten patients (9.5%) received a CD34+ stem cell boost,
administered at a median of 91 days post-infusion with a median dose of 2.8 x 1076 cells/kg. All
patients, except one, responded to the stem cell boost with a median time to hematologic
recovery of 21 days (range 6-96).

Infections

There were 88 total infections reported in 51 patients (49%). Twenty-eight of the infections
(32%) were severe and were reported in 15 patients (14%). The cumulative incidence of
infections and infection density are shown in Figure 4. In the first 30 days, bacterial infections
and viral infections were equally common, with 13 cases of each reported (Table S10A). There
were 5 total fungal infections in the study, mostly thrush (60%), all occurring within the first 30
days (Figure 4A). Between days 31 and 100, viral infections were most common (59%), and
42% of these were due to rhinovirus/enterovirus (Table S10B, Figure 4C). After day 100, viral
infections remained most common (60%), including 4 cases of COVID-19 (27%) and 4 cases of



parainfluenza (27%) (Table S10C). Respiratory infections were the most common type of
bacterial infection seen throughout the study (Figure 4B).

On univariable analysis the following characteristics were associated with an increased risk of
severe infections: male sex, ECOG performance status 22 at lymphodepletion (p=0.012), higher
maximum grade of CRS (p=0.036), delayed neurotoxicity (p=0.025), steroid use (p=0.042), and
anakinra use (p=0.024) (Table S11). Interestingly, we did not observe any association of severe
infections with markers of immunodeficiency (Table S12) with the exception of low IgA levels at
day 90 (p=0.014) being associated with higher risk of severe infections.

Immunity

We explored the evolution of viral and pneumococcal immunity after cilta-cel by comparing
changes in antibody titers between apheresis and day 90. In detail, the evolution in viral
immunity to herpes simplex virus (HSV)-1/2 and varicella zoster virus (VZV) was analyzed in 24
patients with paired antibody IgG levels (Figure S3). Of these, 2 patients (8%) lost immunity to
HSV between apheresis and day 90, and 1 patient (4%) gained immunity without evidence of
HSV infection (Figure S3A). Twelve out of these 24 patients had HSV antibody levels done at
day 180, showing loss of HSV immunity in an additional 2 patients (17%).

Regarding VZV immunity, 3 of the 24 patients were excluded from analysis due to equivocal
VZV antibody results at either apheresis or day 90. Among the remaining 21 patients, 3 (14%)
lost immunity to VZV between apheresis and day 90 (Figure S3B). Ten of these 21 patients had
VZV antibody levels one at day 180, showing no change in VZV immunity after day 90.

The evolution in bacterial immunity to Streptococcus pneumoniae was analyzed in the same 24
patients based on 14 separate paired pneumococcal antibody titers between apheresis and day
90 (Figure S4). Ten patients (42%) lost pneumococcal immunity in at least one IgG antibody
titer. Four patients (17%) acquired pneumococcal immunity in at least one antibody titer. There
was no proven pneumococcal infection in any of these four patients, but one patient did have
unspecified bacterial bronchitis on day 54 post-infusion.

Survival Outcomes

Last, we compared the progression-free survival (PFS) of patients based on the current grading
systems for CAR T-related hematologic toxicity (Figure S5). There was no statistically significant
difference in PFS when comparing patients based on the presence of grade =3 cytopenia (any
lineage) by CTCAE at day 30 or 90, early ICAHT, or late ICAHT of any grade. Only the CAR-
HEMATOTOX (HT) score was prognostic, showing significantly decreased PFS in patients with
high HT score compared to patients with low HT score (p = 0.0017). At the end of follow-up, 16
patients had expired, including 38% due to myeloma progression and the remainder due to non-
relapse mortality (Figure S6). The most common cause of non-relapse mortality was infection
(31% of all deaths, Table S13).

DISCUSSION

While CAR T-cell therapy has revolutionized the treatment of RRMM, severe and/or prolonged
cytopenias and risk of infection are significant toxicities with BCMA-directed CAR T, and lead to
considerable morbidity and mortality. "*>? This multi-center retrospective study provides a
comprehensive characterization of the incidence, severity, and duration of cytopenias and
associated infections in patients with RRMM receiving cilta-cel. We also describe risk factors
associated with severe or prolonged cytopenias.



In CARTITUDE-1, cytopenias were the most common treatment-related adverse event, and we
observed a comparable high incidence of cytopenias in the real-world cohort.> Similar to the
pivotal CARTITUDE-1 trial, this was a heavily pre-treated population, although 45% of patients
would not have met the clinical trial eligibility criteria. Severe, grade = 3 cytopenias (per CTCAE
grade) were most common in the first few weeks after cilta-cel, with two-thirds of patients
experiencing severe cytopenias at day 7 and 14 and this improved to about half of the patients
by day 30. When evaluating individual cell lineages, the highest incidence of myelosuppression
with grade =3 neutropenia was noted at day 7 (59%) and improved to 30-40% between days 14-
30. At 3- and 6-months post cilta-cel, 13-14% of patients had grade =3 neutropenia with
absolute neutrophil count < 1000/uL. Thrombocytopenia was also common, although incidence
of grade =3 thrombocytopenia was lower and followed a different trajectory with a later nadir.
Prior to start of LD chemotherapy, around 5% of patients had grade =3 thrombocytopenia. This
increased to a third of patients at day 7 and 14 post cilta-cel, and up to 40% of patients at days
21 and 30. By 3- and 6-months post cilta-cel, only 12% and 4% of patients had grade =3
thrombocytopenia. Grade =3 anemia was less common and only seen in around 20% of
patients at day 7, 10% subsequently until day 30, and less than 5% afterward. The etiology of
cytopenias is multi-factorial with contributions from both lymphodepletion chemotherapy and
CAR T-related inflammation. Indeed, we observed a bimodal trend in the trajectory of some cell
lineages, with initial dip from lymphodepletion, improvement, and subsequent worsening. 2”2

Treatment of cytopenias included growth factor support and transfusions and this data provides
expectations on supportive care and management as patients may transition back to their local
oncologists after day 30. The use of G-CSF was common with about half of the patients needing
GCSF at the 1-month mark post cilta-cel, although the range was wide and some patients
continued to need G-CSF several months post CAR T-cell therapy. TPO agonists were used in
10% of patients, with a few patients needing them for several months. Management of
cytopenias often requires close collaboration between the CAR T center and local oncologists.
Notably, ~15% of patients required either pRBC or platelet transfusions after day 30, while 10%
required a stem cell boost due to persistent severe cytopenias beyond day 90.

A previous real-world study described cytopenia patterns after idecabtagene vicleucel (ide-cel),
another commercial BCMA-directed CAR T-cell therapy product. *® In parallel to our study, any
grade = 3 cytopenia was most prevalent at day 7 after ide-cel infusion; however, the observed
rate was somewhat higher than the rate seen in our study (94% vs 69%). At day 30, the rate of
any severe cytopenias (65%) was still elevated; severe neutropenia (39%) was similar to that
seen with SOC cilta-cel, however, rates of severe anemia (29%) and severe thrombocytopenia
(51%) were numerically higher compared to those seen with cilta-cel. Eventually, by day 90,
severe cytopenias improved in the majority of the patients as seen in our study.

We identified sub-groups of patients at higher risk of grade 23 cytopenias at day 30 and 90,
although given our small sample size, the power to detect such an association was limited.
Extramedullary disease, high-risk cytogenetics, >4 prior therapies, baseline cytopenias, high
CAR-HEMATOTOX score, and tocilizumab use were associated with a higher risk of severe
cytopenias at day 30. At day 90, risk factors included more heavily pre-treated disease and
baseline thrombocytopenia at apheresis. Notably, neither bridging therapy nor the use of
alkylators as bridging therapy were associated with grade =3 cytopenia.

Infections are common after CAR T-cell therapy and constitute the most common cause of non-
relapse mortality, which is consistent with our observed data.”*' Two previous studies have
described infectious complications with BCMA-directed CAR T-cell therapies. The first was a
single-center analysis that included 55 patients on clinical trials, of whom 55% received ide-cel,
15% cilta-cel, and 31% an experimental product.®” In total, 47 infections were reported in 29



patients (53%), with 53% of infections occurring within the first 100 days post-infusion (40%
bacterial, 53% viral, 92% mild-moderate, and 68% involving the respiratory tract).’* A
multicenter study of 52 patients who received SOC ide-cel reported infectious complications
until day 100 post-infusion. Infections occurred in 54% of patients and were grade =3 in 23%.°
Earlier infections in the first 30 days were typically bacterial (68%) and severe (50%). Later
infections between days 31 and 100 were 50% bacterial and 42% viral; only 13% were grade
23. Longer time from last bridging treatment to LD was the only significant risk factor for
infection.®

When comparing our infection data with the data from the studies mentioned above, we had a
similar proportion of patients who experienced an infection following CAR T (49% in our study
vs 54% and 53% in the studies above). In addition, while the number of patients with severe
infections was numerically lower with SOC cilta-cel compared to SOC ide-cel (14% vs 23%,
respectively), the number of infections of any grade within 100 days of CAR T-cell infusion was
higher with SOC cilta-cel (62 vs 46), despite antibiotic prophylaxis.® With SOC ide-cel, early
infections in the first 30 days were typically bacterial (68%), and later infections between days
31-100 were more evenly distributed between bacterial and viral causes, as cited above. In
contrast, with SOC cilta-cel, early infections were evenly distributed between bacterial (42%)
and viral (42%) causes, while later infections were mostly viral (~60%).'® When comparing our
infection data with CARTITUDE-1, the number of patients who developed an infection (49% vs
58% on trial) or severe infection was numerically higher in the trial (14% vs 20% on trial).> Direct
comparisons of infectious complications are limited by the fact that our knowledge and
infectious disease prophylaxis have rapidly evolved in a short time period from the approval of
ide-cel to cilta-cel, with more widespread use of IVIG and other prophylactic measures.

Most institutions in the US and internationally have adopted the post-autologous hematopoietic
cell transplant revaccination practices after administration of CAR T-cell therapy, however, data
on immunity post-CAR T are very limited.** A prior study with SOC ide-cel found evidence that
immunity for HSV, VZV, CMV, and pneumococcus is lost in a proportion of patients but not
universally.16 Likewise, we observed that immunity for HSV, VZV, and pneumococcus is lost in a
proportion of patients after cilta-cel. Notably, vaccine immunity loss was less common in CD19
CAR T, which may contrast with BCMA CAR T.% Given these findings, revaccination may be
particularly beneficial post cilta-cel, especially for pneumococcus. Future studies with longer
follow-up and larger patient cohorts are necessary to assess antibody titers over time for all
commonly used vaccines.

Limitations of our study include its relatively small sample size and retrospective nature. Longer
follow-up and a larger number of patients are needed to fully elucidate the risk factors and
longer-term patterns of hematologic and infectious complications after administration of
commercial cilta-cel. Furthermore, daily post-infusion ANC data was not available; thus,
categorization into clinical phenotypes of neutrophil recovery was not possible.?* Prospective
studies will be important to provide insights into more standardized use of supportive care
measures, including common strategies for antimicrobial prophylaxis as well as the use of G-
CSF, stem cell boosts, and IVIG.

In conclusion, cytopenias and infections are common complications following the administration
of SOC cilta-cel. A significant proportion of deaths were attributed to non-relapse mortality,
particularly infections, highlighting the critical need for enhanced supportive care strategies. As
cilta-cel is increasingly used in earlier lines of therapy, optimizing supportive care protocols such
as growth factor support, IVIG, and infection prophylaxis will be paramount for improving patient
outcomes.
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Table 1. Patient baseline characteristics.

Characteristic N =105
Follow-up time from infusion (months), Median (Range) 6.0 (0.4 - 13.5)
Age (years), Median (Range) 63.0 (30.0 — 76.0)
2 70 years, n (%) 23 (22%)
Male Sex, n (%) 58 (55%)
Extramedullary disease, n (%) 31 (30%)
Unknown 1
High marrow burden (250%), n (%) 18 (18%)
Unknown 3
ECOG at LD, n (%)
0-1 97 (94%)
22 6 (5.8%)
Unknown 2
R-ISS at CAR-T infusion, n (%)
I 21 (23%)
Il 44 (48%)
1 26 (29%)
Unknown 14
High risk cytogenetics (not including gain 1q), n (%) 43 (49%)
High risk cytogenetics (including gain 1q), n (%) 64 (72%)
Deletion 17p at Infusion, n (%) 27 (29%)
Unknown 11
t(4:14) at Infusion, n (%) 14 (15%)
Unknown 14
t(14:16) at Infusion, n (%) 6 (7.6%)
Unknown 26
Gain/amp 1921, n (%) 48 (53%)
Unknown 15
Bridging Therapy, n (%) 91 (87%)
Prior autoSCT, n (%) 88 (84%)
Prior alloSCT, n (%) 0 (0%)
Prior BCMA-directed therapy, n (%) 9 (8.6%)
Refractory to Immunomodulatory agent, n (%) 91 (87%)
Refractory to Proteasome Inhibitor, n (%) 91 (87%)
Refractory to Anti-CD38 monoclonal antibody, n (%) 96 (91%)
Double-refractory, n (%) 82 (78%)
Triple-refractory, n (%) 77 (73%)
Penta-refractory, n (%) 28 (27%)
Eligible for CARTITUDE trial, n (%) 47 (45%)
CAR-HEMATOTOX score, n (%)
Low 57 (64%)
High 32 (36%)
Unknown 16

Patient baseline characteristics prior to cilta-cel. LD: lymphodepletion chemotherapy. ECOG: Eastern
Cooperative Oncology Group. R-ISS: Revised International Staging System. Double-refractory disease:
Refractory to an immunomodulatory agent (IMiD) and a proteasome inhibitor (PI). Triple-refractory disease:
Refractory to an IMiD, PI and daratumumab. Penta-refractory disease: Refractory to lenalidomide,
pomalidomide, bortezomib, carfilzomib and daratumumab.



Table 2. Incidence and severity of cytopenias in the first 180 days following cilta-cel.

A. Cytopenias by CTCAE grading

Patients — n (%) Apheresis| Day -5 Day 0 Day 7 Day 14 Day 21 Day 30 Day 90 | Day 180
N=105 | N=105 | N=105 | N=105 | N=103 | N=103 | N=103 N=91 N =49
Neutropenia
Any grade 31 (30%) | 33 (31%) | 71 (68%) | 85 (81%) | 69 (67%) | 66 (64%) | 69 (67%) | 36 (40%) | 21 (43%)
Grade = 3 5 (4.8%) | 9 (8.6%) | 35 (33%) | 62 (59%) | 43 (42%) | 30 (29%) | 40 (39%) | 12 (13%) | 7 (14%)
Anemia
Any grade 59 (56%) | 68 (65%) | 81 (77%) | 93 (89%) | 82 (80%) | 77 (75%) | 73 (71%) | 44 (48%) | 18 (37%)
Grade = 3 5 (4.8%) | 14 (13%) | 19 (18%) | 22 (21%) | 10 (9.7%) | 9 (8.7%) | 11 (11%) | 4 (4.4%) | 0 (0%)
Thrombocytopenia
Any grade 42 (40%) | 42 (40%) | 67 (64%) | 89 (85%) | 78 (76%) | 85 (83%) | 86 (83%) | 48 (53%) | 24 (49%)
Grade = 3 3(2.9%) | 5(4.8%) |10 (9.5%) | 28 (27%) | 32 (31%) | 41 (40%) | 41 (40%) | 11 (12%) | 2 (4.1%)
Any cytopenia
Any grade 88 (84%) | 87 (83%) |104 (99%)[104 (99%)| 98 (95%) | 98 (95%) | 97 (94%) | 69 (76%) | 35 (71%)
Grade = 3 13 (12%) | 20 (19%) | 70 (67%) | 72 (69%) | 60 (58%) | 56 (54%) | 54 (52%) | 22 (24%) | 8 (16%)
B. Cytopenias by ICAHT grading
Characteristic N =105 N =91
Any Grade Early ICAHT, n (%) 55 (52%) -
Grade 2 3 Early ICAHT, n (%) 11 (10%) -
Any Grade Late ICAHT, n (%) - 26 (29%)
Grade 2 3 Late ICAHT, n (%) - 3 (3.3%)

A) Numbers and percentage of patients with any grade and grade = 3 leukopenia, neutropenia, anemia,
thrombocytopenia and any cytopenia from apheresis to day 180 by Common Terminology Criteria for
Adverse Events (CTCAE) grading. Any grade cytopenias: Neutropenia with absolute neutrophil count
(ANC) < 1800/uL, Anemia with hemoglobin (Hb) < 11.4 g/dL, Thrombocytopenia with platelets (PIt) <
143,000/uL; Grade 3 cytopenias: Neutropenia with ANC < 1000/uL, Anemia with Hb < 8 g/dL,
Thrombocytopenia with Plt < 50,000/uL. B) Patients with any grade and grade = 3 cytopenia by Immune
Effector Cell-Associated Hematotoxicity (ICAHT) grading. Any grade early ICAHT: ANC < 500/uL for <14
days between days 0-30. Grade 3 early ICAHT: ANC < 500/uL for = 14 days OR ANC < 100/uL for =7
days, between days 0-30. Any grade late ICAHT: ANC < 1500/uL after day 30. Grade 3 late ICAHT: ANC <
500/uL after day 30. Evaluable patients are those who survived and had not progressed at each time

point.




Table 3. Bone marrow biopsy findings before and after cilta-cel CAR-T therapy.

. Baseline Day 30 Day 90 Day 180
Characteristic N = 105 N :y103 N 391 Ni 49
Marrow cellularity, n (%)

Hypercellular 23 (23%) 14 (19%) 7 (10%) 5 (31%)
Hypocellular 16 (16%) 25 (33%) 22 (30%) 2 (13%)
Normocellular 47 (46%) 29 (39%) 35 (48%) 8 (50%)
Suboptimal 5 (4.9%) 5 (6.7%) 2 (2.7%) 1 (6.3%)
Variable 11 (11%) 2 (2.7%) 7 (10%) 0 (0%)
Unknown 3 28 18 33
Marrow cellularity (%), Median (Range) 35(1-100) | 30(0.3-80) | 30(0—85) | 40 (5-90)
Unknown 8 36 20 34
% CD138 positive by IHC, Median (Range) | 7.8 (0 — 95) 0 (0-30) 0 (0-20) 0 (0-95)
Unknown 5 26 17 34
Fibrosis grade, Median (Range) 0(0-2) 0(0-1.5) 0(0-1.5) 0(0-121)
Unknown 22 43 19 34
Dysplasia present, n (%) 7 (8.5%) 0 (0%) 1 (1.4%) 2 (13%)
Unknown 23 43 19 34

Bone marrow biopsy findings at baseline, day 30, day 90, and day 180. Fibrosis was graded as 0 (none),
1 (mild), 2 (moderate) or 3 (marked). IHC: immunohistochemistry.




Table 4. Supportive therapies and neutrophil recovery after cilta-cel CAR-T therapy.

Characteristic N =105
Granulocyte colony stimulating factor (G-CSF) —n (%) 68 (65%)
First day of G-CSF — median (range) 11 (1 - 40)
Last day of G-CSF — median (range) 32.5(5-309)
G-CSF duration (days) — median (range) 23.5(0-297)
CD34+ stem cell boost — n (%) 10 (9.5%)
Day of CD34+ stem cell boost — median (range) 91 (35— 265)
Dose of stem cell boost (CD34+ cells x 10°/kg) — median (range) 2.8(1.9-7.4)
Day of neutrophil recovery — median (range) 16.5 (2 — 330)
ANC never fell below 500 cells/uL — n (%) 12 (11.4%)
Did not recover neutrophils prior to death, PD or day 100 — n (%) 3 (2.9%)
Transfusion post-CART —n (%) 40 (38%)
pRBC transfusion within 30 days 33 (31%)
Platelet transfusion within 30 days 23 (22%)
pRBC transfusion >30 days 16 (15%)
Platelet transfusion >30 days 15 (14%)
Thrombopoietin (TPO) agonist — n (%) 11 (10%)
First day of TPO agonist — median (range) 36 (23-77)
Last day of TPO agonist — median (range) 65 (30 — 309)
TPO agonist duration (days) — median (range) 29 (3-258)
Intravenous immunoglobulin (IVIG) —n (%) 55 (52%)
First day of IVIG — median (range) 67 (12 — 225)
Last day of IVIG — median (range) 142.5 (12 — 463)
IVIG duration (days) — median (range) 75 (0 - 381)

When the exact day of supportive therapy initiation or discontinuation was unknown due to administration
outside of the institution, day of first or last documentation of use in the medical record was used as a
surrogate. Neutrophil recovery was defined as first day of ANC greater than 500 cells/uL sustained on two
consecutive checks without G-CSF use in the prior 7 days. Median and range of neutrophil recovery
reflects data for the 90 patients whose ANC fell below 500 cells/uL after cilta-cel and recovered in the

absence of death or progression. pRBC: Packed red blood cell.




Figure Legends:
Figure 1. Patient Flow Diagram

Description of the patient cohort. Patients were censored at time of death or 7 days after
progressive disease (PD). Flu/Cy: Fludarabine and cyclophosphamide. LD: Lymphodepletion.
Cilta-cel: Ciltacabtagene autoleucel. CRS: Cytokine release syndrome. NT: Neurotoxicity. IEC-
HS: Immune effector cell-associated hemophagocytic lymphohistiocytosis (HLH)-like syndrome.
PML.: Progressive multifocal leukoencephalopathy.

Figure 2. Cellular and humoral immune reconstitution after cilta-cel

Time-series plots for cellular and humoral immune reconstitution. Solid blue lines reflect median
values and gray areas reflect 95% confidence intervals. A) Median white blood cell (WBC) trend
(k/uL) from apheresis to day 180. B) Median absolute neutrophil count (ANC) trend (k/uL) from
apheresis to day 180. C) Median CD4 T-cell count (k/uL) from apheresis to day 180, based on
flow cytometry. D) Median hemoglobin (Hb) trend (g/dL) from apheresis to day 180. E) Median
absolute lymphocyte count (ALC) trend (k/uL) from apheresis to day 180, based on complete
blood count (CBC). F) Median CD8 T-cell count (k/uL) from apheresis to day 180, based on flow
cytometry. G) Median platelet (PIt) trend (k/uL) from apheresis to day 180. H) Median
immunoglobulin G (IgG) trend (mg/dL) from apheresis to day 180. I) Median CD19 B-cell count
(k/uL) from apheresis to day 180, based on flow cytometry.

Figure 3. Cytopenias over time

Prevalence of grade = 3 cytopenias at apheresis, day -5, day 30, day 90, and day 180. Grade 3
cytopenias: Anemia with Hb < 8 g/dL, Neutropenia with ANC < 1000/uL, Thrombocytopenia with
Plt < 50,000/uL.

Figure 4. Cumulative incidence of infection and infection density

Cumulative incidence of infection and infection prevalence following cilta-cel infusion. (A)
Cumulative incidence of infection by type of infection (bacterial, fungal, and viral) and severity.
(B) Cumulative incidence of bacterial infections by type and severity. (C) Cumulative incidence
of viral infections by type and severity. CNS: Central nervous system. Gl: Gastrointestinal. SSTI:
Skin and soft tissue infections. CMV: Cytomegalovirus. RSV: Respiratory syncytial virus. VZV:
Varicella zoster virus (shingles).



Received LD chemotherapy
followed by cilta-cel
infusion (N = 105)

A4

Not evaluable (N = 2)
e 1 died at day 12 due to PD
e 1 died at day 13 due to grade 5 CRS

Reached day 30 follow-up
(N =103)

v

Reached day 90 follow-up
(N=91)

Censored or not evaluable (N = 12)

e 1 died at day 43 due to multiple severe infections

e 1 died at day 70 due to severe adenovirus
infection with multi-organ failure

e 1 died at day 90 due to toxicity/ pneumonia

e 3 had PD (at days 27, 28 and 43)

e 6 had no follow-up data within 14 days of day 90

v

Reached day 180 follow-up
(N =49)

Censored or not evaluable (N = 42)

e 2 died due to delayed parkinsonian NT (at days 93
and 162)

1 died at day 95 due to IEC-HS

1 died at day 103 due to PML

5 had PD (at days 94, 104, 118, 122 and 132)

33 had no follow-up data within 14 days of day 180
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SUPPLEMENT

DETAILS OF ANTIBIOTIC PROPHYLAXIS

A. Moffitt Cancer Center

Antiviral prophylaxis:

Acyclovir 800mg PO BID

Start

Day -1 or when ANC < 500/uL (whichever occurs first)

Stop Day 360 (12 months)

PJP prophylaxis: Bactrim SS 1 tablet PO daily or alternative (pentamidine, atovaguone)
Start Day 30
Stop Day 180 (6 months) or when CD4 count > 200 cells/microliter

Antifungal prophylaxis:

Fluconazole 400mg PO daily

Start

When ANC < 500/uL

Stop

When ANC > 500/uL

Other considerations

Voriconazole 200mg PO BID for history of invasive fungal infection,
neutropenia >14 days on admission, anticipated steroid duration >14
days, or patients with ANC < 500/uL for > 14 days post-CAR T infusion
with long-term cytopenias anticipated.

Antibacterial prophylaxis:

Levofloxacin 500 mg PO daily

Start

When ANC < 500/uL

Stop

When ANC > 500/uL

B. Stanford University

Antiviral prophylaxis:

Acyclovir 800 mg PO BID. Can decrease to 400 mg BID after 1 month

Start

Day +1

Stop Minimum 12 months, stop when CD4 > 200 cells/microliter
PJP prophylaxis: Bactrim SS 1 tablet PO daily or alternative (atovaquone)

Start Day +14 or sooner if on high dose steroids for 24 days

Stop Minimum 12 months, stop when CD4 >200 cells/microliter

Antifungal prophylaxis:

Posaconazole 300 mg PO daily

For prolonged severe neutropenia (ANC < 500/uL) >7 days OR prolonged

Start steroid use for 24 days OR if methylprednisolone 1g is given OR persistent
neutropenia at Day +28 OR consider for late onset severe neutropenia
Stop Per provider discretion when off steroids or resolution of neutropenia.

Typically stop Day +30

Antibacterial prophylaxis:

Levaquin 750 mg PO daily

When ANC < 500/uL, if neutropenia occurs after Day +30 or lasts >14 days

Start and is not responsive to G-CSF. Case by case in other situations when on
prolonged steroids for CAR-T related AEs and neutropenic.
Stop When ANC > 500/uL

C. University of Kansas Medical Center

Antiviral prophylaxis:

Acyclovir 800 mg PO BID

Start

Day of cell infusion

Stop

Continue until CD4 >200 cells/microliter

PJP prophylaxis:

Bactrim DS 1 tablet PO BID twice/week or alternative (pentamidine,
dapsone, atovaquone)

Start

Day 20

Stop

Continue until CD4 >200 cells/microliter

Antifungal prophylaxis:

Fluconazole 400 mg PO daily

Start

Day -2 of HDC

Stop

Post-nadir ANC >500/ulL x1

Other considerations

Antibacterial prophylaxis:

Levofloxacin 750 mg PO daily

Start

Day -2 of HDC

Stop

When ANC > 500/uL




D. University of Utah, Huntsman Cancer Institute

Antiviral prophylaxis:

Acyclovir 800mg PO BID

Start

Day 0

Stop

6 months or until CD4 is >200 cells/microliter, whichever is longer

PJP prophylaxis:

Bactrim SS 1 tablet once daily is the preferred agent (alternatives:
pentamidine, atovaquone, dapsone)

Start

Day 30

Stop

Day 180 or when CD4 is > 200 cells/microliter, whichever is longer

Other considerations

If patients receive >1 dose of tocilizumab, >3 days of corticosteroids (e.g.,
210 mg dexamethasone per day) or one dose =1g methylprednisolone 1V)
or second-line agents for CRS management (eg, anakinra, siltuximab),
begin PJP prophylaxis with IV pentamidine until standard PJP prophylaxis is
started at day +30

Antifungal prophylaxis:

Fluconazole 400 mg PO daily (alternative = caspofungin)

Start

When ANC < 500/uL

Stop

When ANC > 500/uL

Other considerations

Patients with the following criteria are started on Posaconazole rather than
fluconazole:
1. History of allogeneic transplant within 6 months prior to CAR-T
2. History of invasive mold infection on active therapy within 6 months of
CAR-T
3. Patients who are neutropenic prior to day 0
4. Severe neutropenia (ANC <500/uL ) for > 2 weeks. Posaconazole should
be continued until neutropenia resolution.
5. If patients receive >1 dose of tocilizumab, >3 days of corticosteroids (eg,
=10 mg dexamethasone per day) or one dose =1g methylprednisolone 1V),
or second-line agents for management of CRS (eg, anakinra, siltuximab),
switch patients from fluconazole to anti-mold active prophylaxis with
Posaconazole 300 mg PO or IV daily.
a. Continue Posaconazole for 30 days after discontinuation of
immunosuppression (corticosteroid, tocilizumab, anakinra, etc.) or
longer at the discretion of the infectious disease team.
6. Voriconazole or isavuconazole are alternatives to posaconazole on
hospital discharge.

Antibacterial prophylaxis:

Levofloxacin 500 mg PO daily (alternatives: ciprofloxacin, cefpodoxime)

Start

When ANC < 500/uL

Stop

When ANC > 500/uL

E. MD Anderson Cancer Center

Antiviral prophylaxis:

Valacyclovir 500 mg PO daily

Start

Day 0

Stop

Day 360 at least (At least 1 year post CAR-T infusion; may stop after 1 year
if CD4 count > 200 cells/microliter)

PJP prophylaxis:

Pentamidine inhaled or IV once weekly, before or after, CAR-T infusion, and
then: Bactrim 1 DS tablet PO every Monday, Wednesday, Friday or 1 SS
tablet PO daily

Start

For Bactrim: 3-4 weeks after infusion

Stop

For Bactrim: At least 1 year post-infusion; may stop after 1 year if CD4 count
> 200 cells/microliter

Antifungal prophylaxis:

Fluconazole 200-400 mg PO daily

Start

CAR-T infusion day or when ANC < 500/uL

Stop

Continue until ANC > 500/uL for 3 consecutive days without growth factor
support

Other considerations

For high-risk patients: Posaconazole 300 mg PO or IV daily

Antibacterial prophylaxis:

Levofloxacin 500 mg PO daily

Start

ANC = 500/uL

Stop

ANC > 500/uL for 3 consecutive days without growth factor support




SUPPLEMENTARY TABLES

Table S1. Apheresis and product characteristics

Characteristic N =105
Collection goal (TBV), Median (Range) 46 (2.0-6.7)
Whole blood processed (L), Median (Range) 14.886 (6.268 — 30.542)
Final collection volume (mL), Median (Range) 247 (93 —460)
Access type, n (%)

Central venous catheter 70 (67%)
Peripheral 35 (33%)
Run time (min), Median (Range) 243 (102 - 614)
Time from apheresis to CAR-T infusion (days), Median 69.5 (49 — 134)

(Range)
Total bags infused, Median (Range) 1(1-2)
Total dose volume (mL), n (%)
140 2 (1.9%)
70 94 (90%)
30 8 (7.7%)
Total cell dose (million cells), Median (Range) 0.6 (0.1-0.9)

Description of apheresis data and cilta-cel product characteristics. TBV: Total blood volume.



Table S2. Clinical outcomes following cilta-cel therapy

Characteristic N =105
CRS maximum grade — n (%)
0 25 (24%)
1 57 (54%)
2 20 (19%)
3 1(1%)
4 1(1%)
5 1(1%)
Time to CRS onset (days) — median (range) 7(0-13)
Time to maximum severity CRS (days) — median (range) 7(0-13)
Duration of CRS (days) — median (range) 2(1-11)
ICANS maximum grade — n (%)
0 91 (87%)
1 6 (5.7%)
2 5 (4.8%)
3 1 (1%)
4 2 (1.9%)
5 0 (0%)
Time to ICANS onset (days) — median (range) 8(1-51)
Time to maximum severity ICANS (days) — median (range) 8.5 (1 —53)
Duration of ICANS (days) — median (range) 2(1-42)
Delayed Neurotoxicity — n (%) 14 (13%)
Parkinsonian 3 (2.9%)
Bell’s palsy 6 (5.7%)
Polyneuropathy 3 (2.9%)
PRES 2 (1.9%)
Treatment for toxicity — n (%)
Steroid use 42 (40%)
Tocilizumab use 59 (56%)
Anakinra use 7 (6.7%)
IEC-HS 3 (3%)
Day 30 response — n (%)
ORR 82 (83%)
CR or sCR 27 (27%)
MRD negative 16/18 (89%)
VGPR 15 (15%)
PR 40 (40%)
MRD negative 61 (87%)
Day 90 response — n (%)
ORR 85 (89%)
CRorsCR 45 (47%)
MRD negative 27 (90%)
VGPR 24 (25%)
PR 16 (17%)
MRD negative 58 (87%)
Best response in first 90 days — n (%)
ORR 94 (92%)
CRor sCR 64 (63%)
MRD negative 41 (64%)
MRD unknown 23 (36%)
VGPR 15 (15%)
PR 15 (15%)

CRS: Cytokine release syndrome. ICANS: Immune effector cell-associated neurotoxicity syndrome. IEC-HS: Immune Effector Cell-
Associated Hemophagocytic Lymphohistiocytosis-Like Syndrome ORR: Overall response rate, calculated as patients with at least
partial response (PR). CR: Complete response. sCR: Stringent complete response. MRD: Minimal residual disease. VGPR: Very
good partial response.



Table S3. Patient characteristics by grade = 3 cytopenia by CTCAE at day 30

Grade 2 3 cytopenia at day 30

Characteristic No, N =49 Yes, N =54 p-value
Age (years), Median (Range) 63 (30 — 76) 63 (33 - 76) 0.8
270 years, n (%) 10 (20%) 12 (22%) 0.8
Male Sex, n (%) 27 (55%) 29 (54%) 0.9
Extramedullary disease, n (%) 9 (19%) 22 (41%) 0.016
Unknown 1 0
High marrow burden (250%), n (%) 6 (13%) 10 (19%) 0.4
Unknown 1 2
Circulating Plasma Cells at pre-LD, n (%) 0 (0%) 1(3.7%) 0.5
Unknown 17 27
ECOG status at LD, n (%) >0.9
0-1 45 (96%) 51 (94%)
22 2 (4.3%) 3 (5.6%)
Unknown 2 0
R-ISS at CAR-T infusion, n (%) 0.2
I 13 (31%) 8 (17%)
Il 17 (40%) 27 (57%)
1 12 (29%) 12 (26%)
Unknown 7 7
High risk cytogenetics (not including gain 1q), n (%) 14 (35%) 27 (59%) 0.028
Unknown 9 8
High risk cytogenetics (including gain 1q), n (%) 25 (61%) 37 (80%) 0.045
Unknown 8 8
Number of prior lines of therapy, Median (Range) 5(3-15) 53-12) 0.13
>4, n (%) 27 (55%) 41 (76%) 0.026
Bridging Therapy, n (%) 43 (88%) 46 (85%) 0.7
Prior autoSCT, n (%) 42 (86%) 45 (83%) 0.7
Prior BCMA-directed therapy, n (%) 5 (10%) 4 (7.4%) 0.7
Refractory to Immunomodulatory agent, n (%) 42 (86%) 47 (87%) 0.8
Refractory to Proteasome Inhibitor, n (%) 41 (84%) 48 (89%) 0.4
Refractory to Daratumumab or Isatuximab, n (%) 46 (94%) 48 (89%) 0.5
Double-refractory, n (%) 38 (78%) 42 (78%) >0.9
Triple-refractory, n (%) 37 (76%) 38 (70%) 0.6
Penta-refractory, n (%) 12 (24%) 15 (28%) 0.7
Eligible for CARTITUDE trial, n (%) 22 (45%) 24 (44%) >0.9
Marrow Cellularity (%) at Day 30, Median (Range) 30 (0.3-80) 30 (0.3 -80) >0.9
Unknown 16 20
Any grade cytopenia at apheresis, n (%) 6 (73%) 50 (93%) 0.009
Neutropenia at apheresis ( 9%) 6 (30%) >0.9
Anemia at apheresis 8 (37%) 39 (72%) <0.001
Thrombocytopenia at apheresis 2 (24%) 30 (56%) 0.001
Any grade cytopenia at day -5, n (%) 6 (73%) 49 (91%) 0.021
Neutropenia at day -5 ( 8%) 23 (43%) 0.008
Anemia at day -5 24 (49%) 42 (78%) 0.002
Thrombocytopenia at day -5 3(27%) 27 (50%) 0.015
CAR-HEMATOTOX score, n (%) 0.006
Low 33 (80%) 24 (52%)
High 8 (20%) 22 (48%)
Unknown 8 8

Distribution of patient characteristics by grade =_3 cytopenia by CTCAE grading at day 30 using Wilcoxon rank sum test, Pearson's
Chi-squared test, and Fisher's exact test for univariate analysis. P values < 0.05 are represented in bold. LD: lymphodepletion
chemotherapy. ECOG: Eastern Cooperative Oncology Group. R-ISS: Revised International Staging System. Double-refractory
disease: Refractory to an immunomodulatory agent (IMiD) and a proteasome inhibitor (Pl). Triple-refractory disease: Refractory to
an IMiD, Pl and daratumumab. Penta-refractory disease: Refractory to lenalidomide, pomalidomide, bortezomib, carfilzomib and
daratumumab.



Table S4. Association of clinical outcomes with grade > 3 cytopenia by CTCAE at day 30 post
cilta-cel.

Grade 2 3 cytopenia at day 30

Characteristic No, N =49 Yes, N = 54 p-value
Total cell dose (million cells), Median (Range) 0.6 (0.4 -0.8) 0.6 (0.1-0.9) 0.3
CRS Maximum Grade, n (%) 0.2
No CRS 15 (31%) 10 (19%)
Grade 1 or 2 34 (69%) 43 (80%)
Grade =23 0 (0%) 1(1.9%)
Day of onset of CRS relative to infusion, Median 7(3-11) 6.5(0-13) >0.9
(Range)
Day of Max CRS (relative to infusion), Median 7(3-11) 7(0-13) >0.9
(Range)
Duration of CRS (days), Median (Range) 3(1-5) 2(1-8) 0.4
ICANS Maximum Grade, n (%) 0.3
No ICANS 46 (94%) 45 (83%)
Grade 1 or 2 2 (4.1%) 7 (13%)
Grade =3 1(2.0%) 2 (3.7%)
Day of onset of ICANS relative to infusion, Median 8(6-14) 8 (1-51) 0.9
(Range)
Day of Max ICANS (relative to infusion), Median 8(7-14) 8 (1-53) 0.9
(Range)
Duration of ICANS (days), Median (Range) 2(1-2) 1(1-42) >0.9
Delayed Neurotoxicity, n (%) 7 (14%) 7 (13%) 0.8
Treatment for toxicity, n (%)
Steroid Use 17 (35%) 23 (43%) 0.4
Tocilizumab Use 19 (39%) 38 (70%) 0.001
Anakinra Use 2 (4.1%) 4 (7.4%) 0.7
Day 30 response, n (%)
ORR 35 (78%) 47 (90%) 0.087
sCRor CR 12 (27%) 15 (29%) 0.8
Day 90 response, n (%)
ORR 42 (98%) 43 (86%) 0.065
sCRor CR 22 (51%) 23 (46%) 0.6
Best ORR at < 12 months, n (%) 0.7
<PR 2 (4.3%) 4 (7.5%)
PR or better 45 (96%) 49 (92%)

Distribution of clinical outcomes by grade = 3 cytopenia by CTCAE grading at day 30 using Wilcoxon rank sum test, Pearson's Chi-
squared test, and Fisher's exact test for univariate analysis. P values < 0.05 are represented in bold. CRS: Cytokine release
syndrome. ICANS: Immune effector cell-associated neurotoxicity syndrome. ORR: Overall response rate, calculated as patients with
at least partial response (PR). CR: Complete response. sCR: Stringent complete response.



Table S5. Patient characteristics by any grade early ICAHT

Any Grade Early ICAHT

Characteristic No, N =50 Yes, N=55 p-value
Age (years), Median (Range) 65(30-76) 61(33-76) 0.2
270 years, n (%) 11 (22%) 12 (22%) >0.9
Male Sex, n (%) 31 (62%) 27 (49%) 0.2
Extramedullary disease, n (%) 13 (27%) 18 (33%) 0.5
Unknown 1 0
High marrow burden (250%), n (%) 7 (15%) 11 (20%) 0.4
Unknown 2 1
Circulating Plasma Cells at pre-LD, n (%) 0 (0%) 2 (6.3%) 0.5
Unknown 21 23
ECOG status at LD, n (%) 0.2
0-1 48 (98%) 49 (91%)
22 1(2.0%) 5(9.3%)
Unknown 1 1
R-ISS at CAR-T infusion, n (%) 0.6
I 9 (22%) 12 (24%)
Il 22 (54%) 22 (44%)
1 10 (24%) 16 (32%)
Unknown 9 5
High risk cytogenetics (not including gain 1q), n (%) 21 (55%) 22 (44%) 0.3
Unknown 12 5
High risk cytogenetics (including gain 1q), n (%) 29 (74%) 35 (70%) 0.6
Unknown 11 5
Number of prior lines of therapy, Median (Range) 5 (3 -15) 5(4-12) 0.2
>4, n (%) 29 (58%) 41 (75%) 0.072
Bridging Therapy, n (%) 45 (90%) 46 (84%) 0.3
Prior autoSCT, n (%) 41 (82%) 47 (85%) 0.6
Prior BCMA-directed therapy, n (%) 6 (12%) 3 (5.5%) 0.3
Refractory to Inmunomodulatory agent, n (%) 44 88% 47 (85% 0.7

(88%) )
Refractory to Proteasome Inhibitor, n (%) 43 ( ) 48 (87%) 0.8
Refractory to Daratumumab or Isatuximab, n (%) 44 (88%) 52 (95%) 0.3
Double-refractory, n (%) 40 (80%) 42 (76%) 0.7
Triple-refractory, n (%) 37 ( ) 40 (73%) 0.9
5 (30%) )
)

Penta-refractory, n (%) 0% 13 (24% 0.5
Eligible for CARTITUDE trial, n (%) 23 (46% 24 (44%) 0.8
Marrow Cellularity (%) at Day 30, Median (Range) 30(0.3-70) 30(0.3-80) 0.5
Unknown 15 23
Any cytopenia at apheresis, n (%) 36 (72%) 52 (95%) 0.002
Neutropenia at apheresis 9 (18%) 22 (40%) 0.014
Anemia at apheresis 22 (44%) 37 (67%) 0.016
Thrombocytopenia at apheresis 5 (30%) 27 (49%) 0.046
Any cytopenia at day -5, n (%) 38 (76%) 49 (89%) 0.075
Neutropenia at day -5 1(22%) 22 (40%) 0.047
Anemia at day -5 28 (56%) 40 (73%) 0.073
Thrombocytopenia at day -5 5 (30%) 27 (49%) 0.046
CAR-HEMATOTOX score, n (%) 0.10
Low 30 (73%) 27 (56%)
High 11 (27%) 21 (44%)
Unknown 9 7

Distribution of patient characteristics by any grade early ICAHT between days 0-30 using Wilcoxon rank sum test, Pearson's Chi-
squared test, and Fisher's exact test for univariate analysis. P values < 0.05 are represented in bold. LD: lymphodepletion
chemotherapy. ECOG: Eastern Cooperative Oncology Group. R-ISS: Revised International Staging System. Double-refractory
disease: Refractory to an immunomodulatory agent (IMiD) and a proteasome inhibitor (Pl). Triple-refractory disease: Refractory to
an IMiD, Pl and daratumumab. Penta-refractory disease: Refractory to lenalidomide, pomalidomide, bortezomib, carfilzomib and
daratumumab.



Table S6. Association of clinical outcomes with any grade early ICAHT at day 30 post cilta-cel

Any Grade Early ICAHT

Characteristic No, N =50 Yes, N = 55 p-value
Total cell dose (million cells), Median (Range) 0.6 (0.3-0.8) 0.6 (0.1 -0.9) 0.4
CRS Maximum Grade, n (%) 0.1
No CRS 15 (30%) 10 (18%)
Grade 1 or2 35 (70%) 42 (76%)
Grade =23 0 (0%) 3 (5.5%)
Day of onset of CRS relative to infusion, Median 7(3-12) 6 (0-13) <0.001
(Range)
Day of Max CRS (relative to infusion), Median 8(3-12) 6 (0-13) 0.004
(Range)
Duration of CRS (days), Median (Range) 2(1-5) 3(1-1) 0.003
ICANS Maximum Grade, n (%) 0.3
No ICANS 45 (90%) 46 (84%)
Grade 1 or 2 5(10%) 6 (11%)
Grade =3 0 (0%) 3 (5.5%)
Day of onset of ICANS relative to infusion, Median 8(8-9) 6.0 (1.0, 51.0) 0.7
(Range)
Day of Max ICANS (relative to infusion), Median 8.0 (8.0, 12.0) 9.0 (1.0, 53.0) >0.9
(Range)
Duration of ICANS (days), Median (Range) 1.0(1.0, 3.0) 4.0 (1.0, 42.0) 0.2
Delayed Neurotoxicity, n (%) 7 (14%) 7 (13%) 0.8
Treatment for toxicity, n (%)
Steroid Use 16 (32%) 26 (47%) 0.11
Tocilizumab Use 21 (42%) 38 (69%) 0.005
Anakinra Use 3 (6.0%) 4 (7.3%) >0.9
Day 30 response, n (%)
ORR 36 (82%) 46 (84%) 0.8
sCRor CR 11 (25%) 16 (29%) 0.6
Day 90 response, n (%)
ORR 41 (98%) 44 (83%) 0.039
sCRor CR 22 (52%) 23 (43%) 0.4
Best ORR at < 12 months, n (%) 0.3
<PR 2 (4.3%) 6 (11%)
PR or better 45 (96%) 49 (89%)

Distribution of clinical outcomes by any grade early ICAHT between days 0-30 using Wilcoxon rank sum test, Pearson's Chi-squared
test, and Fisher's exact test for univariate analysis. P values < 0.05 are represented in bold. CRS: Cytokine release syndrome.
ICANS: Immune effector cell-associated neurotoxicity syndrome. ORR: Overall response rate, calculated as patients with at least
partial response (PR). CR: Complete response. sCR: Stringent complete response.



Table S7. Patient characteristics by grade = 3 cytopenia by CTCAE at day 90

Grade 2 3 cytopenia at day 90

Characteristic No, N =69 Yes N =22 p-value
Age (years), Median (Range) 63 (30 - 76) 64.5 (47 - 73) 0.8
270 years, n (%) 17 (25%) 3 (14%) 0.4
Male Sex, n (%) 37 (54%) 10 (45%) 0.5
Extramedullary disease, n (%) 21 (31%) 6 (27%) 0.7
Unknown 1 0
High marrow burden (250%), n (%) 11 (16%) 4 (19%) 0.7
Unknown 2 1
Circulating Plasma Cells at pre-LD, n (%) 1(2.3%) 0 (0%) >0.9
Unknown 25 14
ECOG status at LD, n (%) >0.9
0-1 64 (94%) 21 (95%)
22 4 (5.9%) 1(4.5%)
Unknown 1 0
R-ISS at CAR-T infusion, n (%) 0.2
I 17 (28%) 3(17%)
Il 31 (51%) 7 (39%)
1 13 (21%) 8 (44%)
Unknown 8 4
High risk cytogenetics (not including gain 1q), n (%) 24 (42%) 12 (63%) 0.11
Unknown 12 3
High risk cytogenetics (including gain 1q), n (%) 41 (71%) 14 (74%) 0.8
Unknown 1 3
Number of prior lines of therapy, Median (Range) ( -15) (4 11) 0.3
>4 41 (59%) 7(7T7%) 0.13
Bridging Therapy, n (%) 59 (86%) 19 (86%) >0.9
Prior autoSCT, n (%) 57 (83%) 19 (86%) >0.9
Prior BCMA-directed therapy, n (%) 4 (5.8%) 1(4.5%) >0.9
Refractory to Inmunomodulatory agent, n (%) 61 (88%) 17 (77%) 0.3
Refractory to Proteasome Inhibitor, n (%) 62 (90%) 6 (73%) 0.075
Refractory to Daratumumab or Isatuximab, n (%) 64 (93%) 9 (86%) 0.4
Double-refractory, n (%) 57 (83%) 3 (59%) 0.023
Triple-refractory, n (%) 54 (78%) 12 (55%) 0.030
Penta-refractory, n (%) 8 (26%) 3 (14%) 0.2
Eligible for CARTITUDE trial, n (%) 32 (46%) 12 (55%) 0.5
Marrow Cellularity (%) at Day 90, Median (Range) 30 (0 —85) 25 (0 - 62.5) 0.2
Unknown 15 5
Any cytopenia at apheresis, n (%) 56 (81%) 20 (91%) 0.3
Neutropenia at apheresis 20 (29%) 6 (27%) 0.9
Anemia at apheresis 36 (52%) 4 (64%) 0.3
Thrombocytopenia at apheresis 22 (32%) 13 (59%) 0.022
Any cytopenia at day -5, n (%) 57 (83%) 19 (86%) >0.9
Neutropenia at day -5 20 (29%) 6 (27%) 0.9
Anemia at day -5 46 (67%) 14 (64%) 0.8
Thrombocytopenia at day -5 25 (36%) 10 (45%) 0.4
CAR-HEMATOTOX score, n (%) 0.4
Low 38 (66%) 15 (75%)
High 20 (34%) 5 (25%)
Unknown 11 2

Distribution of patient characteristics by grade =_3 cytopenia by CTCAE grading at day 90 using Wilcoxon rank sum test, Pearson's
Chi-squared test, and Fisher's exact test for univariate analysis. P values < 0.05 are represented in bold. LD: lymphodepletion
chemotherapy. ECOG: Eastern Cooperative Oncology Group. R-ISS: Revised International Staging System. Double-refractory
disease: Refractory to an immunomodulatory agent (IMiD) and a proteasome inhibitor (Pl). Triple-refractory disease: Refractory to
an IMiD, Pl and daratumumab. Penta-refractory disease: Refractory to lenalidomide, pomalidomide, bortezomib, carfilzomib and
daratumumab.



Table S8. Patient characteristics by any grade late ICAHT (beyond day 30)

Any Grade Late ICAHT

Characteristic No, N =65 Yes, N =26 p-value
Age (years), Median (Range) 64 (30 — 76) 62 (46 — 73) 0.6
> 70 years, n (%) 17 (26%) 3 (12%) 0.13
Male Sex, n (%) 36 (55%) 11 (42%) 0.3
Extramedullary disease, n (%) 20 (31%) 7 (27%) 0.7
Unknown 1 0
High marrow burden (250%), n (%) 9 (14%) 6 (24%) 0.3
Unknown 2 1
Circulating Plasma Cells at pre-LD, n (%) 1(2.4%) 0 (0%) >0.9
Unknown 23 16
ECOG status at LD, n (%) 0.3
0-1 59 (92%) 26 (100%)
22 5(7.8%) 0 (0%)
Unknown 1 0
R-ISS at cart infusion, n (%) 0.12
I 18 (31%) 2 (10%)
Il 28 (47%) 10 (50%)
1 13 (22%) 8 (40%)
Unknown 6 6
High risk cytogenetics (not including gain 1q), n (%) 21 (39%) 15 (68%) 0.020
Unknown 1 4
High risk cytogenetics (including gain 1q), n (%) 37 (67%) 18 (82%) 0.2
Unknown 10 4
Number of prior lines of therapy, Median (Range) ( -15) 553-11) 0.4
>4 39 (60%) 19 (73%) 0.2
Bridging Therapy, n (%) (83%) 24 (92%) 0.3
Prior autoSCT, n (%) 53 (82%) 23 (88%) 0.5
Prior BCMA-directed therapy, n (%) (7 7%) 0 (0%) 0.3
Refractory to Inmunomodulatory agent, n (%) 58 (89%) 20 (77%) 0.2
Refractory to Proteasome Inhibitor, n (%) 59 (91%) 9 (73%) 0.045
Refractory to Daratumumab or Isatuximab, n (%) 61 (94%) 22 (85%) 0.2
Double-refractory, n (%) 54 (83%) 6 (62%) 0.028
Triple-refractory, n (%) 51 (78%) 15 (58%) 0.045
Penta-refractory, n (%) 16 (25%) 5 (19%) 0.6
Eligible for CARTITUDE trial, n (%) 26 (40%) 18 (69%) 0.012
Marrow Cellularity (%) at Day 90, Median (Range) 30 (0—85) 30 (10 - 62.5) 0.9
Unknown 13 7
Any cytopenia at apheresis, n (%) 53 (82%) 23 (88%) 0.5
Neutropenia at apheresis 5(23%) 1 (42%) 0.067
Anemia at apheresis 34 (52%) 16 (62%) 0.4
Thrombocytopenia at apheresis 24 (37%) 1 (42%) 0.6
Any cytopenia at day -5, n (%) 54 (83%) 22 (85%) >0.9
Neutropenia at day -5 6 (25%) 10 (38%) 0.2
Anemia at day -5 42 (65%) 8 (69%) 0.7
Thrombocytopenia at day -5 25 (38%) 10 (38%) >0.9
CAR-HEMATOTOX score, n (%) 0.7
Low 38 (69%) 15 (65%)
High 17 (31%) 8 (35%)
Unknown 10 3

Distribution of patient characteristics by any grade late ICAHT after day 30 using Wilcoxon rank sum test, Pearson's Chi-squared
test, and Fisher's exact test for univariate analysis. P values < 0.05 are represented in bold. LD: lymphodepletion chemotherapy.
ECOG: Eastern Cooperative Oncology Group. R-ISS: Revised International Staging System. Double-refractory disease: Refractory
to an immunomodulatory agent (IMiD) and a proteasome inhibitor (Pl). Triple-refractory disease: Refractory to an IMiD, Pl and
daratumumab. Penta-refractory disease: Refractory to lenalidomide, pomalidomide, bortezomib, carfilzomib and daratumumab.



Table S9. Multivariable analysis of risk factors associated with grade > 3 cytopenia by CTCAE at
day 90

Characteristic N Event N OR!' 95% CI' p-value
(Intercept) 79 21 0.38 0.09, 1.67 0.2
High marrow burden (=250%) 14 4 1.10 0.26, 3.92 0.9
Grade > 3 cytopenia at day -5 14 4 1.1 0.27, 3.88 0.9
Number of prior lines of therapy 79 21 0.99 0.78,1.22 >0.9

Exploratory multivariable logistic regression analysis of risk factors associated with grade = 3 cytopenia at day 90, by CTCAE
grading. Odds ratio (OR) and 95% confidence interval (Cl) are shown for the association of each selected patient. No statistically
significant risk factor was identified.



Table S10. Details of infections after cilta-cel

A. Infections in the first 30 days

Infection Type Incidence, N = 31
Bacterial, n (%) 13 (42%)
Unspecified bacterial abscess 1

Unspecified bacterial pneumonia
Burkholderia species (mycetohabitans rhizoxinica) bacteremia
Clostridioides difficile colitis
Enterocolitis with pneumatosis
Klebsiella oxytoca bacteremia
Klebsiella pneumonia
MRSA bacteremia
MRSA pneumonia
Staphylococcus epidermidis central line associated bacteremia
VRE bacteremia
Fungal, n (%) 5 (16%)
Unspecified fungemia 1
Mold/rhizopus pneumonia 1
Thrush 3
Viral, n (%) 13 (42%)
Astrovirus gastroenteritis 1
Cytomegalovirus viremia
COVID-19
Parainfluenza virus
Rhinovirus +/- enterovirus
Respiratory syncytial virus
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B. Infections day 31 — 100

Infection Type Incidence, N = 32

Bacterial, n (%) 13 (41%)
Unspecified bacterial bronchitis 2
Unspecified bacterial folliculitis
Unspecified bacterial upper respiratory infection
Unspecified bacterial perirectal abscess
Unspecified bacterial pneumonia
Clostridioides difficile colitis
Pseudomonas aeruginosa bacteremia due to myositis
Pseudomonas aeruginosa bacteremia secondary to pneumonia/bronchiectasis
Streptococcus mitis bacteremia
Shiga-like toxin-producing e. coli colitis 1

Viral, n (%) 19 (59%)
Adenovirus 2
Cytomegalovirus viremia
COVID-19
Influenza A
Norovirus gastroenteritis
Progressive multifocal leukoencephalopathy due to JC virus
Rhinovirus +/- enterovirus
Respiratory syncytial virus
Varicella zoster virus (shingles)
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C. Infections after day 100

Infection Type Incidence, N = 25
Bacterial, n (%) 10 (40%)
Unspecified bacterial cellulitis 1
Unspecified bacterial cystitis
Unspecified bacterial pneumonia
Unspecified bacterial sinusitis
Unspecified periodontitis
Unspecified otitis
Haemophilus influenzae pneumonia
Viral 15 (
COVID-19
Metapneumovirus
Parainfluenza
Rhinovirus +/- enterovirus
Respiratory syncytial virus
Unspecified viral upper respiratory infection

0%)
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88 total infections occurred in 51 (49%) patients. There were 28 total severe infections in 15 patients. 6 patients
experienced infection in the first 30 days then had another infection between days 31 - 100. A) In the first 30 days
after cilta-cel, 31 infections occurred in 23 patients; 15 severe infections occurred in 9 patients. B) Between days 31
and 100, 32 infections occurred in 24 patients, with 10 severe infections occurred in 7 patients. C) After day 100, 25
infections occurred in 17 patients, 3 severe infections occurred in 3 patients.



Table S11. Association of severe infections with patient characteristics and clinical outcomes

Characteristic

Patients with severe Infection

No

Yes

N =85 N = 20 p-value
Age (years), Median (Range) 63 (30 — 76) 64 (33, 75) 0.8
270 years 19 (22%) 4 (20%) >0.9
Male Sex, n (%) 42 (49%) 16 (80%) 0.013
Extramedullary disease, n (%) 24 (29%) 7 (35%) 0.6
Unknown 1 0
High marrow burden (250%), n (%) 14 (17%) 4 (20%) 0.7
Unknown 3 0
ECOG status at LD, n (%) 0.012
0-1 81 (98%) 16 (80%)
22 2 (2.4%) 4 (20%)
Unknown 2 0
R-ISS at CAR-T infusion, n (%) 0.2
I 19 (26%) 2 (11%)
Il 36 (49%) 8 (44%)
1 18 (25%) 8 (44%)
Unknown 12 2
High risk cytogenetics (not including gain 1q), n (%) 34 (49%) 9 (50%) >0.9
Unknown 15 2
High risk cytogenetics (including gain 1q), n (%) 52 (73%) 12 (67%) 0.6
Unknown 14 2
Number of prior lines of therapy, Median (Range) 5(3-15) 5.5(4-10) 0.6
>4, n (%) 55 (65%) 15 (75%) 0.4
Bridging Therapy, n (%) 73 (86%) 18 (90%) >0.9
Prior autoSCT, n (%) 73 (86%) 15 (75%) 0.3
Prior BCMA-directed therapy, n (%) 8 (9.4%) 1(5.0%) >0.9
Refractory to Inmunomodulatory agent, n (%) 75 (88%) 16 (80%) 0.5
Refractory to Proteasome Inhibitor, n (%) 74 (87%) 17 (85%) 0.7
Refractory to Daratumumab or Isatuximab, n (%) 77 (91%) 19 (95%) >0.9
Double-refractory, n (%) 67 (79%) 15 (75%) 0.8
Triple-refractory, n (%) 62 (73%) 15 (75%) 0.9
Penta-refractory, n (%) 21 (25%) 7 (35%) 0.3
Eligible for CARTITUDE trial, n (%) 38 (45%) 9 (45%) >0.9
Total cell dose (million cells), Median (Range) 0.6(0.1-0.9) 0.6(0.42-0.7) 0.6
Granulocyte colony stimulating factor (G-CSF), n (%) 54 (64%) 14 (70%) 0.6
CD34 stem cell boost, n (%) 7 (8.2%) 3 (15%) 0.4
Intravenous immunoglobulin (IVIG), n (%) 43 (51%) 12 (60%) 0.4
CRS Maximum Grade, n (%) 0.036
No CRS 24 (28%) 1(5.0%)
Grade 1 or 2 59 (69%) 18 (90%)
Grade =3 2 (2.4%) 1(5.0%)
ICANS Maximum Grade, n (%) 0.072
No ICANS 76 (89%) 15 (75%)
Grade 1 or 2 8 (9.4%) 3 (15%)
Grade 23 1(1.2%) 2 (10%)
Delayed Neurotoxicity, n (%) 8 (9.4%) 6 (30%) 0.025
Treatment for toxicity, n (%)
Steroid Use 30 (35%) 12 (60%) 0.042
Tocilizumab Use 45 (53%) 14 (70%) 0.2
Anakinra Use 3 (3.5%) 4 (20%) 0.024

Distribution of severe infections by patient baseline characteristics and clinical outcomes using Wilcoxon rank sum test, Pearson's
Chi-squared test, and Fisher's exact test for univariate analysis. P values < 0.05 are represented in bold. LD: lymphodepletion
chemotherapy. ECOG: Eastern Cooperative Oncology Group. R-ISS: Revised International Staging System. Double-refractory
disease: Refractory to an immunomodulatory agent (IMiD) and a proteasome inhibitor (Pl). Triple-refractory disease: Refractory to
an IMiD, Pl and daratumumab. Penta-refractory disease: Refractory to lenalidomide, pomalidomide, bortezomib, carfilzomib and
daratumumab. CRS: Cytokine release syndrome. ICANS: Immune effector cell-associated neurotoxicity syndrome.



Table S12. Association of severe infections with cell counts and immunoglobulin levels

Characteristic

Patients with severe Infection

No

Yes

N =85 N = 20 p-value

CD4 count at apheresis, Median (Range) 270 (79 — 843) 241 (73 — 465) 0.3
Unknown 48 8

CD8 count at apheresis, Median (Range) 304 (75— 1,295) 470 (30 - 1,608) 0.7
Unknown 48 8

CD19 count at apheresis, Median (Range) 14 (1 - 303) 9.5 (1-193) 0.7
Unknown 48 8

IgG at day -5, Median (Range) 590 (109 — 9,976) 296 (109 — 4,020) 0.2
Unknown 40 7

IgA at day -5, Median (Range) 9(2-1,216) 14 (2 -2,526) 0.5
Unknown 41 7

IgM at day -5, Median (Range) 7(5-84) 5(5-27) 0.6
Unknown 41 7

WBC at day -5, Median (Range) 4.0(0.7-8.9) 4.8(1.7-10.2) 0.15

ANC at day -5, Median (Range) 2.4 (0.0-6.9) 29(0.6-7.7) 0.3

CAR-HEMATOTOX score, n (%) 0.052
Low 49 (69%) 8 (44%)
High 22 (31%) 10 (56%)
Unknown 14 2

IgG at day 90, Median (Range) 368 (101 — 1,243) 347 (123 — 459) 0.5
Unknown 13 10

IgA at day 90, Median (Range) 1(1-64) 1(1-16) 0.014
Unknown 14 10

IgM at day 90, Median (Range) 2(2-27) 2(2-16) >0.9
Unknown 14 10

WBC at day 90, Median (Range) 3.6 (1.0-9.2) 3.6(1.1-8.2) 0.8
Unknown 9 5

ANC at day 90, Median (Range) 2.0(0.1-7.1) 1.8(1.0-5.1) 0.9
Unknown 9 5

CD4 count at day 90, Median (Range) 176 (50 — 479) 146 (75 — 932) 0.7
Unknown 38 13

CD8 count at day 90, Median (Range) 325.5 (50 — 1,992) 211 (47 — 516) 0.1
Unknown 39 13

CD19 count at day 90, Median (Range) 6 (0 —152) 0(0-99) 0.10
Unknown 14 2

Distribution of severe infections by cell counts and immunoglobulin levels using Wilcoxon rank sum test, Pearson's Chi-squared test,
and Fisher's exact test for univariate analysis. P values < 0.05 are represented in bold. WBC: White blood cell. ANC: Absolute
neutrophil count.



Table S13: Causes of Death

Cause of Death Total Deaths, N = 16 (100%)
Myeloma Progression 6 (38%)
Infection 5 (31%)
Non-ICANS delayed Neurotoxicity 3 (19%)
Cytokine Release Syndrome 1 (6%)
IEC-HS 1(6%)

IEC-HS, Immune Effector Cell-Associated Hemophagocytic Lymphohistiocytosis-Like Syndrome; ICANS, Immune
effector cell-associated neurotoxicity syndrome



SUPPLEMENTARY FIGURES

Figure S1. Inflammatory markers after cilta-cel
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Box and whisker plots for inflammatory markers with Kruskal-Wallis rank sum tests for P-values. Trends from apheresis to
day 180, represented with a log, scale, for: A) Lactate dehydrogenase (LDH); B) Ferritin; and C) C-reactive protein (CRP). All were
clinically significant with P < 0.001.



Figure S2. Forest plot for multivariable analysis of grade > 3 cytopenia by CTCAE at day 90
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Forest plot of the association of selected patient characteristics with grade 2 3 cytopenia at day 90, by CTCAE grading.
Actual values for odds ratio (OR) and 95% confidence interval (Cl) for each characteristic are provided in Table S9.



Figure S3. Evolution of viral immunity after cilta-cel
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Alluvial plots for evolution of viral immunity. A) Comparison of paired HSV 1/2 IgG antibodies from apheresis, day 90, and day
180, N = 24. Per clinical lab definitions a titer < 0.89 was considered negative and > 1.10 was considered positive. While titers >
0.90 and < 1.09 would have been considered indeterminate, there were no patients with indeterminate values. 12 patients did not
have data at day 180. B) Comparison of paired VZV IgG antibodies from apheresis, day 90, and day 180, N = 24. Results were
reported as positive, negative, or equivocal. Due to inability to categorize equivocal as truly positive or negative, 3 patients with
equivocal results at apheresis and/or day 90 were excluded from this analysis. 11 patients did not have data at day 180.



Figure S4. Evolution of pneumococcal immunity after cilta-cel
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Heat map for evolution of pneumococcal immunity. Comparison of 14 separate paired pneumococcal IgG antibody titers from
apheresis and day 90, N = 24. Each column represents a patient. Per the clinical lab definition an antibody concentration > 1.0
ug/mL was considered long-term protection (immunity).



Figure S5. Survival analysis by cytopenia grading
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Progression free survival (PFS) by the different grading systems for hematologic toxicity. Kaplan-Meier PFS curves depict
differences in survival of the patients by (A) CAR-HEMATOTOX score (low versus (vs) high); (B) CTCAE grade > 3 cytopenia at day
30 (no vs yes); (C) Early immune effector cell-associated hematotoxicity (ICAHT) (no vs yes); (D) CTCAE grade > 3 cytopenia at
day 90 (no vs yes); and (E) Late ICAHT (no vs yes). Only the CAR-HEMATOTOX score showed a statistically significant difference
in PFS (P=0.0017).



Figure S6. Non-relapse mortality
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