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Introduction

Follicular lymphoma (FL) is the second most common 
lymphoma diagnosed in the United States (US) and West-
ern Europe, accounting for approximately 35% of all non-
Hodgkin lymphomas (NHLs) [1–3]. FL is the most common 
form of indolent lymphoma, with an estimated incidence 
rate of 6 new cases per 100,000 persons per year in the US 
[2, 4]. FL is most frequently diagnosed among people aged 
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Abstract
Axicabtagene ciloleucel (axi-cel) and tisagenlecleucel (tisa-cel) are chimeric antigen receptor (CAR) T-cell therapies used 
to treat adult patients with relapsed or refractory follicular lymphoma (rrFL) after two or more lines of systemic therapy. 
In the absence of head-to-head clinical trials, this study aimed to compare the efficacy, safety, and cost of axi-cel and 
tisa-cel in the treatment of rrFL after at least two lines of treatment. Overall response rate (ORR) and safety signals were 
compared using reporting odds ratios (RORs) with 95% confidence intervals (CIs) at p < 0.05. Progression-free survival 
(PFS), duration of response (DoR), and overall survival (OS) were compared using the Kaplan–Meier method with a log-
rank test. Cost and cost-minimization analyses of drug acquisition, drug administration, serious adverse events (AEs), and 
relapsed management were calculated. Costs were extracted from the IBM-Micromedex Red Book, Centers for Medicare 
and Medicaid Services, and existing literature. Statistical analyses were conducted using Microsoft Excel and R version 
4.0.5. No statistically significant differences were observed between axi-cel and tisa-cel in terms of ORR, DoR, and OS 
(p > 0.05). PFS was significantly better with tisa-cel (p < 0.05). Axi-cel was significantly associated with higher incidences 
of CRS, neurologic events, and grade 3–4 AEs than tisa-cel (ROR > 1, p < 0.05). Axi-cel and tisa-cel cost $512,021 and 
$450,885 per patient, respectively, resulting in savings of US$61,136 with tisa-cel over axi-cel. Tisa-cel appears to have 
a better safety profile, fewer serious AEs, lower mortality rate, and lower cost than axi-cel.

Key points
 ● Axicabtagene ciloleucel (axi-cel) and tisagenlecleucel (tisa-cel) are recently approved gene therapies for treatment of 

adult patients with relapsed or refractory follicular lymphoma after two or more lines of treatment. To date, no data were 
available to understand the differences in their efficacy, safety, and financial impact.

 ● This study compared the two treatments based on pivotal clinical trials.
 ● The results indicated that tisa-cel is a superior treatment over axi-cel, with better efficacy, fewer serious adverse events, 

and less economic burden.

Keywords CAR T cell therapy · Non-hodgkin lymphoma · Cancer immunotherapy · Blood cancer · Hematology

Received: 5 May 2023 / Accepted: 2 August 2023 / Published online: 12 August 2023
© The Author(s) 2023

Efficacy, safety, and cost-minimization analysis of axicabtagene 
ciloleucel and tisagenlecleucel CAR T-Cell therapies for treatment of 
relapsed or refractory follicular lymphoma

Buthainah Ghanem1

1 3

http://orcid.org/0000-0003-1682-4867
http://crossmark.crossref.org/dialog/?doi=10.1007/s10637-023-01389-w&domain=pdf&date_stamp=2023-8-12


Investigational New Drugs (2023) 41:710–718

55–64 years and rarely occurs in patients aged under 18 
years [4, 5].

Patients with FL respond well to the available chemo-
therapeutic regimens, with survival rates of 15–18 years 
[6]. Nevertheless, FL is considered incurable, with approxi-
mately 20% of patients experiencing relapse or becoming 
refractory within 2 years of first-line therapy [7, 8]. Relapsed 
or refractory FL (rrFL) can be managed with rituximab or 
second-generation anti-CD20 antibodies, either as a single 
agent or in combination with chemotherapy, anti-CD20 
maintenance therapy, and stem cell transplant [9]. However, 
successive treatment courses have shown decreased efficacy 
and durations of remission in most patients with FL [10, 11].

Axicabtagene ciloleucel (axi-cel) and tisagenlecleucel 
(tisa-cel) are autologous anti-CD19 chimeric antigen recep-
tor (CAR) T-cell therapies, which were recently approved 
in the US for treatment of adult patients with rrFL after 
two or more lines of systemic therapy [12, 13]. Pivotal 
clinical trials—ZUMA-5 for axi-cel and ELARA for tisa-
cel—showed high rates of durable responses with relatively 
manageable safety profiles in extensively pretreated rrFL, 
including in high-risk patients [14, 15]. ZUMA-5 (axi-cel) 
was a single-arm, multicenter, phase 2 trial with a median 
follow-up period of 17.5 months (interquartile range [IQR] 
14.1–22.6). Overall response rate (ORR) was observed in 
94% of the patients, with 79% having a complete response 
(CR). The most common grade 3 or worse adverse events 
(AEs) were neutropenia (61%), anemia (23%), and throm-
bocytopenia (23%). Grade 3 or higher cytokine release syn-
drome (CRS) occurred in 7% of the patients, and grade 3 or 
higher neurological events occurred in 15% of the patients 
[14]. ELARA (tisa-cel) was a multinational, phase 2 trial 
with a median follow-up period of 16.6 months (IQR 13.8–
20.2). ORR was observed in 89% of the patients, and 74% 
had CR. Neutropenia (32%), anemia (13%), and decreased 
white blood cell count (12%) were the most common grade 
3 or higher AEs. Grade 3 or higher CRS was not reported, 
and grade 3 or higher neurological events occurred in 3% of 
the patients [15]. CAR T-cell therapies are costly. Moreover, 
the long complicated administrative procedure, serious AEs, 
and relapse management lead to cost increases. Therefore, 
mean total healthcare expenditures between CAR T-cell 
therapies [16, 17].

Likewise, the efficacy, safety, and cost of CAR T-cell 
therapies vary. Currently, no head-to-head clinical trials 
have compared these therapies. Thus, this study aimed to 
compare axi-cel and tisa-cel in terms of efficacy, safety, and 
treatment cost for adult patients with rrFL after two or more 
lines of systemic therapy during the first 18–21 months of 
adoption.

Methods

The analysis method was based on the pivotal clinical trials 
of axi-cel (NCT03105336) and tisa-cel (NCT03568461) for 
adults (≥ 18 years old) with FL, including grade 1–3a FL 
relapsed or refractory disease after two or more previous 
lines of therapy. Efficacy, safety, cost, and patient character-
istics were compared between these interventions during the 
first 2 years of treatment.

Efficacy

Primary and secondary efficacy endpoints were assessed 
in this analysis. Primary endpoints included ORR, which 
involved either CR or partial response (PR), stable dis-
ease (SD), and progressive disease (PD). Secondary end-
points included progression-free survival (PFS), duration 
of response (DoR), and overall survival (OS). Efficacy out-
comes had the same definition in both clinical trials. ORR 
was defined as the proportion of patients with the best over-
all disease response to CR or PR; no response indicated 
SD or PD in the case of consistent cancer progression [18]. 
PFS was the time from infusion to disease progression or 
death from any cause. DoR was the time from first objective 
response to disease progression or death from any cause. OS 
was the time from infusion to death from any cause.

In both ZUMA-5 and ELARA, evaluation of primary 
endpoints was based on reporting odds ratio (ROR) with 
a 95% confidence interval (CI) at p < 0.05. Kaplan-Meier 
curves were used to extract secondary endpoints—PFS, 
DoR, and OS—of the two treatments. Comparative efficacy 
was assessed using a log-rank test over 18–21 months. Sta-
tistical analyses were conducted using Microsoft Excel and 
R version 4.0.5.

Safety

RORs with 95% CIs were calculated to assess the dispro-
portionality of grade 3–4 AEs, cytokine release syndrome 
(CRS), and neurologic events at p < 0.05. Grade 3–4 AEs 
included neutropenia, anemia, thrombocytopenia, pyrexia, 
infections, febrile neutropenia, and decreased white blood 
cell and lymphocyte counts. Statistical analyses were con-
ducted using R version 4.0.5.

Cost

Treatment cost for each drug was calculated based on piv-
otal clinical trials. Cost was calculated from the perspective 
of US healthcare payers and included only direct healthcare 
costs. Total cost per patient included the cost of drug acquisi-
tion, administration, AE management, and retreatment with 
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CAR T-cell therapy (relapsed patients). Wholesale acquisi-
tion costs (WACs) of one injection with axi-cel and tisa-
cel were extracted from the IBM-Micromedex Red Book 
[19]. Administration costs of axi-cel and tisa-cel included 
apheresis, bridging therapy, conditioning chemotherapy 
(fludarabine 25–30 mg / m2 / day, and cyclophosphamide 
250–500 mg / m2 / day), two IV injections (for conditioning 
chemotherapy and CAR T-cell therapy), and hospitalization, 
including in the intensive care unit (ICU). The Centers for 
Medicare and Medicaid Services (CMS) and previous liter-
ature were used to estimate administration costs associated 
with CAR T-cell therapy [11, 20–23].

Costs of grade 3–4 AEs, which appeared in at least 5% of 
the patients, and costs of CRS and neurologic events were 
extracted from the literature and inflated to 2022 USD using 
the medical care component of the Consumer Price Index 
from the US Bureau of Labor Statistics [23–27]. Grade 
3–4 AEs included neutropenia, anemia, thrombocytopenia, 
hypoxia, pyrexia, decreased white blood cell count, infec-
tions, and febrile neutropenia. AE costs were calculated by 
multiplying their annual cost by the incidence rate. Eleven 
patients (8.9%) required a second dose of axi-cel therapy; 
they were assumed to follow the same treatment regimen 
as the first dose of axi-cel. No relapse was reported with 
tisa-cel.

Cost-minimization analyses were performed by calculat-
ing incremental costs as percentages between the two drugs. 
Microsoft Excel was used for all analyses.

Patient characteristics

Patient characteristics were compared to determine whether 
these clinical trials were comparable. The patient charac-
teristics were as follows: age (< 65 vs. ≥ 65 years), gender 

(male vs. female), Eastern Cooperative Oncology Group 
(ECOG) performance status (0 vs. ≥ 1), disease stage (I/
II vs. III/IV), follicular lymphoma international prognostic 
index (0–2 vs. ≥ 3), high tumor bulk, and previous lines of 
therapy (phosphoinositide 3-kinase inhibitors [PI3K inhibi-
tor], anti-CD20 monoclonal antibodies [mAb], alkylating 
agent, lenalidomide, and stem-cell transplantation). The 
chi-square test (p < 0.05) was used to examine differences 
between these categorical variables. Statistical analyses 
were conducted using R version 4.0.5.

Results

Efficacy

For the primary endpoints, ORR was slightly higher with 
axi-cel (94%) than with tisa-cel (89%; Table 1), as CR was 
slightly higher with axi-cel (79%) than with tisa-cel (74%). 
PR was the same in both treatments (15%). Nevertheless, 
RORs showed no significant differences (p > 0.05%) for 
ORR, CR, and PR. SD appeared to be the same in axi-cel 
and tisa-cel clinical trials with only 3%, indicating that ROR 
was insignificant (p = 1). In addition, 8% had PD with the 
use of the tisa-cel regimen; however, axi-cel showed no PD. 
Approximately 2% of patients in the axi-cel clinical trial 
had unknown primary efficacy endpoints, and none of the 
participants had unknown outcomes in the tisa-cel clinical 
trial. ROR of PD was significant (p = 0). However, as one 
clinical trial had zero, the ROR result was indeterminate and 
could not be interpreted.

For the secondary efficacy endpoints, the log-rank test 
showed that PFS was insignificant between the two treat-
ments for month 1–11 (Table 1 and S1). From the 12th 

Table 1 Comparison of efficacy endpoints
Variable % of patients in 

ZUMA-5 (axi-cel)
% of patients in 
ELARA (tisa-cel)

ROR (95% CI) p-value*

Primary efficacy endpoints
• Overall response rate (ORR) 94% 89% 1.94 (0.69–5.46) 0.20
• Complete response (CR) 79% 74% 1.32 (0.69–2.55) 0.40
• Partial response (PR) 15% 15% 1.00 (0.46–2.17) 1.00
• Stable disease (SD) 3% 3% 1.00 (0.20–5.08) 1.00
• Progressive disease (PD) 0% 8% 0.00 (0.00-NaN) 0.00
• Unknown 2% 0% Inf (NaN-Inf) 0.16
Secondary efficacy endpoints

Number of patients in 
ZUMA-5 (axi-cel)

Number of patients 
in ELARA (tisa-cel)

Time (months) p-value**

• Progression-free survival (PFS) 86 94 18 0.02
• Duration of response (DoR) 86 81 21 0.09
• Overall survival (OS) 86 94 18 0.18
* p-value was calculated using the RORs, where axi-cel is the reference
** p-value was calculated using the Kaplan–Meier method with log-rank test over the indicated period
Axi-cel: axicabtagene ciloleucel; Tisa-cel, tisagenlecleucel; ROR, reporting odds ratio; CI, confidence interval
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needed one injection only. Conversely, in the ZUMA-5 
(axi-cel) clinical trial, 8.9% of the patients required a sec-
ond dose.

The administration procedure started with the apher-
esis process to harvest peripheral blood mononuclear cells 
at a target dose of 2 × 106 CAR positive T-cells per kg for 
axi-cel and (0.6-6) × 108 CAR positive-T cells for tisa-cel. 
The cost of apheresis was approximately $110.39 accord-
ing to the Physician Fee Schedule Final Rule [20]. Patients 
were allowed to receive bridging therapy consistent with 
their symptoms. A total of 3.2% and 45.4% of the patients 
received bridging therapy for axi-cel and tisa-cel, respec-
tively. Costs of bridging therapy were estimated based on 
previous findings of US$3,638.74 for patients undergoing 
CAR T-cell therapy infusion in the US in 2022 [21]. Bridg-
ing therapy was US$117.38 for axi-cel and US$1,650.56 
for tisa-cel. Conditioning chemotherapy was conducted one 
week before infusion of CAR T-cell therapy. Each patient 
received an intravenous infusion of fludarabine (25–30 mg 
per m2 of body-surface area per day) and cyclophosphamide 
(250–500 mg per m2 per day) on the 5th, 4th, and 3rd days 
prior to CAR T-cell therapy infusion [22]. The total cost was 
US$605.49 for axi-cel and US$473.95 for tisa-cel. Hospi-
talization was the most expensive administrative proce-
dure, costing US$2,868.29 per day [23]. All patients in the 
ZUMA-5 clinical trial (axi-cel) required hospitalization for 
a median of 7 days, with a total cost of US$20,087.45 per 
patient. Approximately 82% of the patients received tisa-cel 
injections while they were in the hospital, and the rest were 
outpatients. However, 65% of outpatients required hospital-
ization after CAR T-cell infusion. The total hospitalization 

month, PFS became significant with better outcomes for 
tisa-cel. The difference continued to be significant until the 
end of the data available (18 months). The log-rank test 
for DoR appeared to be insignificant at the end of the data 
available (21 months). The difference in DoR was insignifi-
cant for month 1–15; however, a significant difference was 
observed at months 16 and 17 (Table S2). Subsequently, 
the difference became insignificant until the end of the 21st 
month. The difference in OS was insignificant between axi-
cel and tisa-cel throughout (month by month) and at the end 
of the 18-month period (Table S3).

Safety

Disproportionality analyses for anemia, decreased white 
blood cell lymphocyte counts, and grade 1 and 2 neuro-
logic events showed insignificant results between axi-cel 
and tisa-cel (Fig. 1). Axi-cel was significantly associated 
with a lower incidence of febrile neutropenia than tisa-cel 
(RORs < 1, p < 0.05). Conversely, axi-cel was significantly 
associated with a higher incidence of neutropenia, throm-
bocytopenia, pyrexia, infections, grade 1 and 2 CRS, and 
grade 3 or higher neurologic events than tisa-cel (RORs > 1, 
p < 0.05). Grade 3 or higher CRS was not associated with 
tisa-cel. Therefore, ROR was infinite.

Cost

Acquisition costs for one injection of axi-cel and tisa-cel 
were US$424,000 and US$399,110, respectively (Table 2) 
[19]. Each patient in the ELARA (tisa-cel) clinical trial 

Fig. 1 RORs for the CRS, neurologic events, and grade 3–4 AEs asso-
ciated with CAR T cell therapies used for the treatment of relapsed 
or refractory follicular lymphoma. CAR T: chimeric antigen receptor-

engineered T; Axi-cel: axicabtagene ciloleucel; tisa-cel, tisagenlecleu-
cel; Ref, reference; AE, adverse event; ROR: Reporting Odds Ratio; 
CI, confidence interval; CRS, cytokine release syndrome
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in favor of axi-cel; 44% of the patients in the axi-cel group 
had a higher risk than that in the tisa-cel group (59.8%).

Discussion

FL is one of the most difficult diseases to treat and is gener-
ally considered incurable. Although patients respond well 
to initial treatment, they tend to relapse or become refrac-
tory multiple times during their lifetime [28, 29]. There is 
no consensus on the best treatment option for patients with 
rrFL [30]. Advanced treatment strategies, such as PI3K 
inhibitors, stem cell transplantation, radiotherapy, and che-
motherapy followed by rituximab maintenance therapy, 
have been shown to improve outcomes, such as OS, PFS, 
and quality of life (QoL), in rrFL patients [31, 32]. Never-
theless, the majority of patients relapse or become refrac-
tory and require multiple lines of treatment [33]. Therefore, 
new therapeutics are required to achieve control with mini-
mal drug-related toxicity. The introduction of axi-cel and 
tisa-cel CAR T-cell therapy in rrFL patients has shown 
promising outcomes with manageable safety profiles. In the 
absence of a head-to-head clinical trial, this analysis com-
pared the efficacy, safety, cost, and patient characteristics of 
axi-cel and tisa-cel for treatment of adult patients with rrFL 
after two or more lines of systemic therapy.

The analysis showed no statistically significant dif-
ferences between the two treatment regimens in terms of 
ORR, CR, PR, or SD (p > 0.05). The median PFS, DoR, and 
OS were not reached in either clinical trial. Patients in the 
ELARA (tisa-cel) trial showed a statistically better PFS than 
those in the ZUMA-5 (axi-cel) trial starting from the 12th 
month. DoR was not significant after 21 months of follow-
up. However, there was a significant difference between the 
16th and 17th months, indicating that short-term follow-up 
is insufficient. Long term follow-up throughout the treat-
ment course is required to understand and compare efficacy 
endpoints. OS was insignificant over 18 months follow-up. 
There is currently no efficacy analysis comparing axi-cel 
and tisa-cel in rrFL; however, Bachy et al. found that axi-cel 
was significantly associated with better ORR, PFS, and OS 

cost was US$37,982 for tisa-cel [11]. Two IV injections 
were required to administer the conditioning chemotherapy 
and CAR T-cell therapy, each costing US$140.16 [20]. The 
total administration cost was US$21,192 for axi-cel and 
US$40,497 for tisa-cel.

Except for CRS and neurologic events, only grade 3–4 
AEs, which occurred in at least 5% of the patients, were 
included in the analysis. CRS, neurological events, and seri-
ous AEs, except for febrile neutropenia, were more intense 
with axi-cel than with tisa-cel. The total cost of AEs was 
calculated by multiplying the AE incidence rate by the 
unit cost for one patient. The total AE cost per patient was 
US$25,109 for axi-cel and US$11,278 for tisa-cel [23–26]. 
The mortality rates reported in pivotal clinical trials were 
12.1% for axi-cel and 7.2% for tisa-cel.

The total treatment cost was US$470,301 per patient 
for axi-cel. However, as there was approximately 8.9% 
relapse with axi-cel, this increased the treatment cost up to 
US$512,021. Tisa-cel was less costly, with a total cost of 
US$450,885 per patient. As no relapse was reported with 
tisa-cel, the treatment cost was lower than that of axi-cel.

The cost-minimization analysis demonstrated that drug 
acquisition and AE management of axi-cel were associated 
with US$24,890 and US$13,831 increase in cost, respec-
tively (Table 3), indicating cost increases of 6% and 55%, 
respectively, with axi-cel over tisa-cel. Administration cost 
was US$19,305 (91%) lower with axi-cel. Incremental total 
cost per patient indicated that US$19,416 (4%) would be 
saved with tisa-cel if there was no relapse, and US$61,136 
(12%) with relapse.

Patient characteristics

The chi-square test showed no statistically significant differ-
ences by age (< 65 vs. ≥ 65 years), gender (male vs. female), 
ECOG performance status (0 vs. ≥ 1), disease stage (I/II 
vs. III/IV), high tumor bulk, and previous lines of therapy 
(Table 4). Only the follicular lymphoma international prog-
nostic index showed a statistically significant difference 
between axi-cel and tisa-cel (p < 0.05). This difference was 

Table 3 Cost-minimization analyses of CAR T cell therapies used for the treatment of relapsed or refractory follicular lymphoma in the US
Variable Axi-cel Tisa-cel Incremental cost* (%)§

(ZUMA-5) (ELARA)
Drug acquisition $424,000 $399,110 $24,890 (6%)
Administration cost $21,192 $40,497 -$19,305 (-91%)
AEs management cost $25,109 $11,278 $13,831 (55%)
Total cost per patient (without relapse) $470,301 $450,885 $19,416 (4%)
Total cost per patient (with relapse) $512,021 $450,885 $61,136 (12%)
*Incremental cost = cost of axi-cel – cost of tisa-cel
§% = (cost of axi-cel – cost of tisa-cel) × 100%/ cost of axi-cel
CAR T: chimeric antigen receptor-engineered T; Axi-cel: axicabtagene ciloleucel; Tisa-cel, tisagenlecleucel; AEs, adverse events
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outcomes. Moreover, the cost-effectiveness analysis model 
was conducted when the costs of axi-cel and tisa-cel were 
the same at US$373,000, whereas axi-cel costs increased, 
with incremental cost of US$24,890 over tisa-cel, in the 
present study [17].

Patient characteristics were compared between ZUMA-5 
and ELARA clinical trials to identify statistically significant 
differences that could affect study outcomes. The results 
revealed that only the follicular lymphoma international 
prognostic index was statistically significant. Approxi-
mately 59.8% of the patients had ≥ 3 (high risk) in the 
ELARA trial compared to 44% in the ZUMA-5 trial. The 
follicular lymphoma international prognostic index was 
used to predict FL survival rates in patients receiving che-
motherapy [41–43]. Consequently, patients in the ELARA 
study had lower odds of better outcomes than those in the 
ZUMA-5 study. In addition, all characteristics were compa-
rable between the two trials.

This analysis indicated that using tisa-cel over axi-cel for 
rrFL after two or more lines of systemic therapy could pro-
vide a comparable efficacy profile for ORR, DoR, and OS, 
a better efficacy profile for PFS, lower mortality rate, lower 
incidence of serious AEs, and US$61,136 savings over the 
first 18 months after adoption. However, further long-term 

than tisa-cel for relapsed or refractory diffuse large B-cell 
lymphoma after two or more previous lines of treatment 
[34]. The same study demonstrated no statistically signifi-
cant differences in terms of DoR. This difference could be 
justified, as the two diseases are subtypes of NHL with dif-
ferent characteristics and clinical aggressiveness (i.e., indo-
lent, aggressive, and highly aggressive) [35, 36]. The two 
diseases are usually managed using different protocols, sug-
gesting that a direct comparison between them might not be 
accurate even if the same drugs are used [37].

Except for febrile neutropenia, axi-cel was significantly 
associated with a higher incidence of serious AEs. These 
findings are consistent with previous studies [34, 38, 39]. 
Therefore, axi-cel might not be the best option for severely 
ill or elderly patients.

This analysis demonstrated that using tisa-cel over axi-
cel for rrFL could provide a comparable efficacy profile 
at lower costs. Previous cost-effectiveness analysis mod-
els found that axi-cel was superior to tisa-cel for relapsed 
or refractory diffuse large B-cell lymphoma at a lower or 
minimally higher cost [17, 40]. Although this study did not 
use a cost-effectiveness analysis model, it measured the 
short-term value-cost relationship. Comparison of different 
diseases could be one of the reasons for the difference in 

Table 4 Comparison of patient characteristics between ZUMA-5 and ELARA clinical trials for relapsed or refractory follicular lymphoma
Variable Axi-cel

ZUMA-5
Tisa-cel
ELARA

p-value*

Age (years)
 • Median (IQR) 60 (53–67) 57 

(49–64)
 • ≥ 65, n (%) 38 (31) 24 (24.7) 0.3324
Gender, n (%) 0.28
 • Male 73 (59) 64 (66)
 • Female 51 (41) 33 (34)
ECOG performance status, n (%) 0.4349
 • 0 78 (63) 56 (57.7)
 • ≥ 1 46 (37) 41 (43.3)
Disease stage, n (%) 0.9861
 • I or II 18 (15) 14 (14.4)
 • III or IV 106 (85) 83 (85.6)
Follicular lymphoma international prognostic index, n (%) 0.01652
 • 0–2 70 (57) 39 (40.2)
 • ≥ 3 54 (44) 58 (59.8)
High tumor bulkδ, n (%) 64 (52) 62 (63.9) 0.06671
 Previous lines of therapy, n (%) 0.1523
 • Previous PI3K inhibitor 34 (27) 20 (20.6)
 • Previous anti-CD20 mAb and alkylating agent 123 (99) 97 (100)
 • Previous lenalidomide 38 (31) 21 (21.6)
 • Previous stem-cell transplantation 30 (24) 35 (36.1)
*X2 test at p < 0.05. δBulky disease was defined as a nodal or extranodal tumor mass > 7 cm in diameter or the involvement of three or more 
nodal sites with diameters > 3 cm
Axi-cel: axicabtagene ciloleucel; Tisa-cel, tisagenlecleucel; IQR, interquartile range; n, number; ECOG: Eastern Cooperative Oncology Group; 
PI3K: Phosphoinositide 3-kinase inhibitors; mAb, monoclonal antibodies
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research with a larger sample size is required to confirm 
these findings.

Limitations

This study was based on data derived from two separate 
clinical trials with different populations and inclusion and 
exclusion criteria. The main limitation of this analysis was 
the absence of a head-to-head clinical trial. WAC was used 
to represent acquisition costs of axi-cel and tisa-cel, which 
did not include rebates, co-payments, or discounts. More-
over, this analysis only estimated direct healthcare costs and 
did not include indirect costs.

Conclusions

The use of axi-cel and tisa-cel CAR T-cell therapies for rrFL 
after two or more lines of treatment appeared to be effec-
tive with manageable safety profiles. Axi-cel was associated 
with a comparable efficacy profile, more serious AEs, and 
higher cost than tisa-cel. However, further research with 
head-to-head clinical trials and patient follow-up over the 
treatment course is required to understand and compare effi-
cacy and safety profiles, as well as to assess the economic 
impact of these CAR T-cell therapies.
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