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Executive Summary  

Background 

The chimeric antigen receptor (CAR) T-cell therapies tisagenlecleucel (tisa-cel) and axicabtagene 

ciloleucel (axi-cel) are provisionally listed in Appendix 1 of the Health Insurance Benefits Ordinance 

in Switzerland until 31 December 2024 for the third-line treatment of B-cell acute lymphoblastic 

leukaemia (B-ALL), diffuse large B-cell lymphoma (DLBCL) and primary mediastinal B-cell 

lymphoma (PMBCL). This health technology assessment (HTA) evaluates the available evidence 

regarding the efficacy, effectiveness, safety, costs, cost-effectiveness and budget impact of tisa-cel 

and axi-cel compared to standard care in these populations. Ethical, legal, social and organisational 

issues associated with these therapies are also explored. 

Methods 

A systematic review of clinical studies was conducted in Medline, Embase, the Cochrane Library 

and the INAHTA HTA database up to 13 April 2023. Systematic reviews, randomised controlled 

trials (RCTs), non-randomised studies of interventions (NRSI) and single-arm studies were eligible 

for inclusion. Indirect comparisons between single-arm studies of CAR T-cell therapies and standard 

care were deemed inappropriate for the clinical evaluation due to the significant risk of confounding. 

Relevant outcomes were overall survival (OS), progression-free survival (PFS), complete response 

rate (CRR), overall response rate (ORR), treatment-free interval (TFI), health-related quality of life 

(HRQoL), treatment discontinuation, and adverse events including B-cell aplasia, cytokine release 

syndrome (CRS) and immune effector cell-associated neurotoxicity syndrome (ICANS). The overall 

certainty of evidence for critical outcomes was assessed using the Grading of Recommendation, 

Assessment, Development and Evaluations (GRADE) approach. Random-effects meta-analyses 

were conducted using R. 

A systematic review of economic studies was undertaken in the same databases as the clinical 

evaluation, plus Econlit and the websites of HTA institutes. Data were extracted from retrieved cost 

and cost-effectiveness studies, and the results described narratively. One study was directly 

applicable to the HTA context, having been conducted from the perspective of the Swiss healthcare 

payer. This study was funded by the company (Novartis) who developed Kymriah® (tisa-cel 

proprietary drug). Additional evaluations were made to assess the cost-effectiveness of axi-cel for 

patients with relapsed or refractory (r/r) large B-cell lymphoma (LBCL) in the Swiss setting, and to 

provide comparable evaluations for tisa-cel for patients with r/r B-ALL or DLBCL. The methodology 

adopted was guided by the existing literature. 
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Objective of the HTA report 

The objective of a health technology assessment (HTA) is to generate a focused assessment of various 

aspects of a health technology. The analytic methods applied to assess the value of using a health 

technology, their execution and the results are described. The analytical process is comparative, 

systematic and transparent, and involves multiple stakeholders. The domains covered in an HTA report 

include clinical effectiveness and safety; costs, cost-effectiveness and budget impact; and ethical, legal, 

social and organisational issues. The purpose is to inform health policy and decision-making to promote 

an efficient, sustainable, equitable and high-quality health system.  
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1 Policy question and context 

The chimeric antigen receptor (CAR) T-cell therapies tisagenlecleucel (tisa-cel; Kymriah®) and 

axicabtagene ciloleucel (axi-cel; Yescarta®) are provisionally listed in Appendix 1 of the Health 

Insurance Benefits Ordinance and reimbursed by mandatory health insurance until 31 December 2024.4 

The therapies are reimbursed as third-line therapies for patients with refractory or relapsed (r/r) B-cell 

acute lymphoblastic leukaemia (B-ALL) (Kymriah®), patients with r/r diffuse large B-cell lymphoma 

(DLBCL) (Kymriah® and Yescarta®) and patients with primary mediastinal B-cell lymphoma (PMBCL) 

(Yescarta®). To inform future reimbursement decision for these CAR T-cell therapies, the contemporary 

available evidence is to be re-evaluated.  

This HTA report has been produced to evaluate the available evidence regarding the efficacy, 

effectiveness and safety of tisa-cel and axi-cel compared to standard care. This HTA report also 

evaluate the costs, cost-effectiveness and budget impact of these CAR T-cell therapies, and explores 

ethical, legal, social and organisational issues associated with their use. 

2 Research question 

This HTA report addresses the following research question: 

Are the CAR T-cell therapies tisagenlecleucel (Kymriah®) and axicabtagene ciloleucel (Yescarta®) 

clinically effective, safe and cost-effective compared to the current standard of care for the treatment of 

B-cell acute lymphoblastic leukaemia, diffuse large B-cell lymphoma and primary mediastinal B-cell 

lymphoma? 
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5 Population, Intervention, Comparator, Outcome (PICO) 

The PICO and study selection criteria for the 3 eligible populations for this HTA are outlined in Table 3, 

Table 4 and Table 5 and described in Sections 5.1 to 5.4. 

Table 3 PICO and study selection criteria, population 1 

Population Children and young adults (up to age 25) with refractory B-ALL, or have relapsed B-ALL after stem 
cell transplantation, or have relapsed B-ALL after 2 or more lines of therapy  

Intervention(s) Tisagenlecleucel (Kymriah®) therapy (i.e. the entire treatment complex of CAR T-cell therapy)  
Excluded: stem cell therapy following CAR T-cell therapy 

Comparator Standard care 
Excluded: stem cell therapy following standard care 

Outcome(s) Overall survival 
Progression-free survival 
Complete response rate 
Overall response rate 
Treatment-free interval 
Health-related quality of life a 
Treatment discontinuation b  
Adverse events c  

Economic 
outcome(s) 

Costs, utilities, Lys, QALYs, cost-effectiveness/cost-utility, ICER, budget impact 

Study design Systematic reviews or HTA reports with or without meta-analyses of primary randomised controlled 
trials and/or non-randomised studies of interventions. In the absence of existing reviews, primary 
comparative study designs will be included. In the absence of comparative study designs, single-arm 
studies relating to the intervention will be included.  
For the economic literature review, only full economic evaluations will be included. 

Limits Publication date from 1 January 2010 
No language limitations applied 
Sample size at least 10 patients in each treatment arm 

Publication type Peer-reviewed publications with full description of methods and results 
Excluded: narrative reviews, letters to the editor, conference abstracts, opinion articles. 

Abbreviations: 
B-ALL = B-cell acute lymphocytic leukaemia, CAR T-cell = chimeric antigen receptor T-cell, HTA = health technology assessment, ICER = 
incremental cost-effectiveness ratio, LY = life year, QALY = quality-adjusted life year.  
Notes: 
a using any reliable and valid instrument. 
b defined as production failure, patient died waiting for infusion, patient decided against infusion during pre-infusion therapies. 
c including cytokine release syndrome, B-cell aplasia, cytopenia, hypogammaglobulinaemia, infection etc.  
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Table 4 PICO and study selection criteria, population 2 

Population Adults with refractory or relapsed DLBCL (according to WHO classification of haematopoietic and 
lymphatic neoplasms, 2008) after at least 2 lines of therapy 

Intervention(s)* Tisagenlecleucel (Kymriah®) therapy (i.e. the entire treatment complex of CAR T-cell therapy) 
Axicabtagene ciloleucel (Yescarta®) therapy (i.e. the entire treatment complex of CAR T-cell therapy) 
Excluded: stem cell therapy following CAR T-cell therapy 

Comparator Standard care 
Excluded: stem cell therapy following standard care 

Outcome(s) Overall survival 
Progression-free survival 
Complete response rate 
Overall response rate 
Treatment-free interval 
Health-related quality of life a 
Treatment discontinuation b  
Adverse events c 

Economic 
outcome(s) 

Costs, utilities, Lys, QALYs, cost-effectiveness/cost-utility, ICER, budget impact 

Study design Systematic reviews or HTA reports with or without meta-analyses of primary randomised controlled 
trials and/or non-randomised studies of interventions. In the absence of existing reviews, primary 
comparative study designs will be included. In the absence of comparative study designs, single-arm 
studies relating to the intervention(s) will be included.  
For the economic literature review, only full economic evaluations will be included. 

Limits Publication date from 1 January 2010 
No language limitations applied 
Sample size at least 10 patients in each treatment arm 

Publication type Peer-reviewed publications with full description of methods and results 
Excluded: narrative reviews, letters to the editor, conference abstracts, opinion articles. 

Abbreviations: 
DLBCL = diffuse large B-cell lymphoma, CAR T-cell = chimeric antigen receptor T-cell, HTA = health technology assessment, ICER = 
incremental cost-effectiveness ratio, LY = life year, QALY = quality-adjusted life year. 
Notes: 
* The analysis will evaluate tisagenlecleucel (tisa-cel) and axicabtagene ciloleucel (axi-cel) compared to placebo separately; tisa-cel and axi-
cel will not be compared directly or indirectly. 
a using any reliable and valid instrument. 
b defined as production failure, patient died waiting for infusion, patient decided against infusion during pre-infusion therapies. 
c including cytokine release syndrome, B-cell aplasia, cytopenia, hypogammaglobulinaemia, infection etc. 
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Table 5 PICO and study selection criteria, population 3 

Population Adults with refractory or relapsed PMBCL after at least 2 lines of therapy 
Intervention(s) Axicabtagene ciloleucel (Yescarta®) therapy (i.e. the entire treatment complex of CAR T-cell therapy) 

Excluded: stem cell therapy following CAR T-cell therapy 

Comparator Standard care 
Excluded: stem cell therapy following standard care 

Outcome(s) Overall survival 
Progression-free survival 
Complete response rate 
Overall response rate 
Treatment-free interval 
Health-related quality of life a 
Treatment discontinuation b  
Adverse events c 

Economic 
outcome(s) 

Costs, utilities, Lys, QALYs, cost-effectiveness/cost-utility, ICER, budget impact 

Study design Systematic reviews or HTA reports with or without meta-analyses of primary randomised controlled 
trials and/or non-randomised studies of interventions. In the absence of existing reviews, primary 
comparative study designs will be included. In the absence of comparative study designs, single-arm 
studies relating to the intervention will be included. 
For the economic literature review, only full economic evaluations will be included. 

Limits Publication date from 1 January 2010 
No language limitations applied 
Sample size at least 10 patients in each treatment arm 

Publication type Peer-reviewed publications with full description of methods and results 
Excluded: narrative reviews, letters to the editor, conference abstracts, opinion articles. 

Abbreviations: 
CAR T-cell = chimeric antigen receptor T-cell, HTA = health technology assessment, ICER = incremental cost-effectiveness ratio, LY = life 
year, PMBCL = primary mediastinal B-cell lymphoma, QALY = quality-adjusted life year. 
Notes: 
a  using any reliable and valid instrument. 
b defined as production failure, patient died waiting for infusion, patient decided against infusion during pre-infusion therapies. 
c including cytokine release syndrome, B-cell aplasia, cytopenia, hypogammaglobulinaemia, infection etc. 
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Tumour lysis syndrome (TLS), is a spontaneous and rare oncological emergency characterised 

by a group of metabolic disorders, including hyperkalaemia, hyperphosphataemia, hypocalcaemia 

and hyperuricaemia, typically occurring as a result of various cancer treatments leading to end-

organ damage.97 TLS identified and deemed relevant by the study investigators of each trial were 

considered appropriate to the analysis. 

Secondary malignancies, defined as the occurrence of a new cancer unrelated to the original 

malignancy, may occur as a result of cancer treatment.98 Secondary malignancies identified and 

deemed relevant by the study investigators of each trial were considered appropriate to the 

analysis. 

A minimum clinically important difference (MCID) is the smallest difference in a specific outcome 

measure that would warrant a change in patient management to produce patient-perceived 

improvement. Other metrics used to determine the smallest change in outcome measurement that 

translates to a patient feeling better, as well as changes in function, include the minimally important 

difference, minimally important change and minimal clinically important improvement.99-101 MCIDs for 

HRQoL are detailed in Appendix F. 
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6 HTA key questions 

For the evaluation of the technology the following key questions covering central HTA domains, as 

designated by the EUnetHTA Core Model (clinical effectiveness, safety, costs, cost-effectiveness, 

budget impact, ethical, legal, social and organisational aspects), are addressed: 

1. In children and young adults (up to age 25) with r/r B-ALL after SCT or 2 or more lines of therapy, 

is tisa-cel safe and efficacious/effective compared to standard care? 

2. In adults with r/r DLBCL after at least 2 lines of therapy, are tisa-cel and axi-cel safe and 

efficacious/effective compared to standard care? 

3. In adults with r/r PMBCL after at least 2 lines of therapy, is axi-cel safe and efficacious/effective 

compared to standard care? 

4. In children and young adults (up to age 25) with r/r B-ALL after SCT or 2 or more lines of therapy, 

is tisa-cel cost-effective compared to standard care? 

5. In adult patients with r/r DLBCL after at least 2 lines of therapy, are axi-cel and tisa-cel cost-

effective compared to standard care? 

6. In adult patients with r/r PMBCL after at least 2 lines of therapy, is axi-cel cost-effective 

compared to standard care? 

7. What is the potential budget impact of continued funding of CAR T-cell therapies for the currently 

reimbursed populations? 

8. Are there ethical, legal, social or organisational issues related to tisa-cel or axi-cel use in 

Switzerland? 
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These studies primarily comprised DLBCL patients, but may also include patients with PMBCL, 

tFL, TC/HRBCL and/or HGBCL. This decision was made in consultation with the Federal Office 

of Public Health (FOPH) owing to the limited evidence available that strictly met the inclusion 

criteria defined in the protocol. 

3. Publication bias and subgroup analysis was not conducted owing to limited data availability. 
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7.3 Results effectiveness, efficacy and safety 

7.3.1 PRISMA flow diagram 

Figure 2 PRISMA flow diagram 

 
Abbreviations:  
ELSO = ethical, legal, social organisational domains, HTA = health technology assessment, k = number of publications, NRSI = non-
randomised study of intervention, n = number of trials, RCT = randomised control trial, SA = single-arm study.  
Notes: 
* Total does not equal the sum of all HTA domains as publications can be included in multiple HTA domains.  
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7.3.2 Study characteristics and quality assessment of included studies 

7.3.2.1 Study characteristics 

Overall, 27 studies were included in the assessment of clinical effectiveness and safety (full list reported 

in Appendix B). The characteristics of each included trial are briefly described below per study design, 

with additional details presented in Table 6 to Table 8. 

7.3.2.1.1 Non-randomised studies of interventions 

In total, 4 NRSIs were included in the assessment of clinical effectiveness and safety of axi-cel and tisa-

cel: one single centre and 3 multicentre (5, 10, 11 sites). All NRSIs were conducted in the USA, with 2 

conducted in 10 and 11 countries, respectively (see Table 6 and Table 7). One NRSI compared tisa-

cel to conventional chemotherapy for B-ALL, one compared axi-cel to salvage chemotherapy in LBCL, 

one compared axi-cel to no axi-cel in LBCL, and one compared tisa-cel to rituximab plus chemotherapy, 

followed by SCT in LBCL. 

The sample size in the 4 included NRSIs was 38, 205, 371 and 412, respectively. The median duration 

of follow-up ranged from 21 days to 15.5 months. Participants were most commonly male, with ages 

varying across the populations of interest. In the B-ALL population, the age of children/young adults 

ranged from 3 months to 25 years. In adult patients included in the LBCL populations, age ranges were 

poorly reported, with the median age between 52.7 and 63 years.  

For clinical effectiveness, the most frequently studied outcomes included OS, PFS and ORR. For safety, 

the most reported outcomes included CRS and ICANS. TFI, HRQoL, SAEs, AEs, TRAEs/TEAEs, B-cell 

aplasia, B-cell aplasia duration, cytopenia, hypogammaglobulinaemia, IVIG use to treat 

hypogammaglobulinaemia, infections, TLS and secondary malignancies were not reported.  

7.3.2.1.2 Single-arm studies 

In total, 23 single-arm studies were included in the assessment of clinical effectiveness and safety of 

axi-cel and tisa-cel. Of these single-arm studies, 16 were multicentre and 7 were single-centre. The 

included studies were conducted in various countries; 18 studies included study centres in the USA. 

One study had a centre in Switzerland.117 

Seven single-arm studies investigated tisa-cel in B-ALL, 14 investigated axi-cel in LBCL, and 9 

investigated tisa-cel in LBCL. All studies investigated the use of a single IV infusion of either axi-cel or 

tisa-cel; where specified, the median dose administered to study participants is reported as a table note 

to Table 6, Table 7 and Table 8. 
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7.3.5 Evidence table: tisa-cel for LBCL 

Table 8 Characteristics of included studies assessing the clinical effectiveness and safety of tisa-cel in patients with LBCL 

Study; Core 
reference; 
Associated 
references 

Study design;  
Country; 
Number of centres; 
Funding 

Intervention(s); 
Lymphodepletion type, n (%); 
Median follow-up (range) 

Sample size; 
Median age (range); 
Male sex, n (%) 

Indication, n (%); 
Prior lines of therapy 

Histology, n (%); 
Stage, n (%) 

Outcomes 

NRSI 
Maziarz 2022146 Retrospective, NRSI 

(propensity-matched, 
historical control; 
JULIET vs CORAL) 
 
JULIET: 10 countries 
C 
CORAL: 12 countries 
(NR) 
 
JULIET: Multicentre 
(27 sites) 
CORAL: Multicentre 
(NR) 
 
Novartis 

Tisa-cel 
 
NR 
 
8.3 (NR) months 

n=166 
 
Mean 55.8 (±12.9) 
years 
 
104 (62.7) 

Relapsed or refractory DLBCL 
after at least two lines of prior 
therapy 
 
Median 3 (range 1-8) 

DLBCL 
 
1 or II: 42 (26.4) 
III or IV: 117 (73.6) 

OS 
ORR 

Standard of care 
(chemotherapy, followed by 
SCT) 
 
NA 
 
4.9 (NR) months 

n=205 
 
Mean 52.7 (±11.5) 
years 
 
130 (63.4) 
 

Relapsed or refractory DLBCL 
after at least two lines of prior 
therapy 
 
Median 2 (range 2-6) 

DLBCL 
 
1 or II: 77 (36.6) 
III or IV: 128 (62.4) 
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7.3.6.2 Axi-cel for LBCL 

The risk of bias in the NRSIs of axi-cel for LBCL is summarised in Figure 4.127,146 The study by Neelapu 

2021 was rated as having a low risk of bias.128 The study by Mian 2021 was rated as having a serious 

risk of bias due to confounding not controlled for in the analysis; the risk of confounding was elevated 

due to baseline imbalances in histology, performance status and stem cell use.127  

Figure 4 Risk of bias in NRSIs of axi-cel for LBCL 

 
Abbreviations:  
LBCL = large B-cell lymphoma, NRSI = non-randomised study of interventions. 

The risk of bias in the included single-arm studies of axi-cel for LBCL is summarised in Table 10. 

Overall, 2 studies were rated as having a low risk of bias,138,141 and 12 a moderate risk of bias.129-

137,139,140 None of the included studies blinded the outcome assessors to the intervention status; most 

did not define outcomes of interest a priori and most included patients with varying stages of disease. 

Furthermore, studies rated as having a moderate risk of bias were further downgraded primarily due to 

retrospective study design, unclear reporting of enrolment method (i.e. consecutive or non-

consecutive), single-centre study design, and a lack of reporting on dosage of CAR T infusions. 
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Table 10 Risk of bias in single-arm studies of axi-cel for LBCL 
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7.3.9.1.2 Single-arm 

A summary of the single-arm effectiveness evidence for tisa-cel in B-ALL is presented in Table 14.  

Table 14 Summary of single-arm effectiveness evidence for tisa-cel in B-ALL 

Outcome* Ghorashian 
2022117 Ravich 2022126 Pasquini 2020125 Moskop 2022124 ENSIGN 

2019122,123,150 
ELIANA 
20182,120,121 Dourthe 2021119 Summary 

estimate 
 (n=35) (n=31) (n=249) (n=14) (n=64) (n=79) (n=51)  

Median follow-up, days/months 14 months (IQR: 
9 to 21) 

386 days (range: 
11 to 1187) 

13.4 months 
(range: 3.5 to 
27.9) 

231 days (range: 
44 to 856) 

24 months 
(range: 0.1 to 
36.5) 

38.8 months (NR) 
15.5 (95% CI: 
12.2 to 17.9) 
months 

NA 

Overall survival, n (%) (95% CI) 29 (84.0) (95% 
CI: 64.0 to 93.0) 

19 (67.4) (95% 
CI: 7.9 to 81.0) 

192 (77.2) (95% 
CI: 69.8 to 83.1) 10 (71) NR 50 (62.8) (95% 

CI: 50.7 to 72.7) 
38 (74.0) (95% 
CI: 57.0 to 85.0) 

k=6 , n=459 
69% at 20 
months (number 
at risk: 76; 95% 
CI: 63 to 75) 

Overall survival, median months 
Not reached 
(95% CI: not 
reached) 

Not reached (NR) 
Not estimable 
(95% CI: 20.63 to 
NE) 

NR 
29.9 months 
(95% CI: 15.1 to 
42.4) 

Not reached (NR) NR NA 

Progression-free survival, 
probability (%) (95% CI) NR NR NR NR NR NR NR NA 

Progression-free survival, median 
months NR NR NR NR NR NR NR NA 

Complete response rate, n (%) 24/28 (86.0)  25/30 (83.0)  213 (86.0)  7 (50.0)  43 (67.0)  66 (84.0) NR 
k=6, n=464 
79% (95% CI: 70 
to 87) 

Overall response rate, n (%) NR NR NR NR 45/64 (70.0)  61/92 (66.0) NR 
k=2, n=156 
68% (95% CI: 60 
to 75) 

Treatment-free interval, median 
months NR NR NR NR NR NR NR NR 

HRQoL, mean change (95% CI) NR NR NR NR NR 
26.30 (95% CI: 
11.94 to 40.66), 
p<0.0001, n=14§ 

NR 
k=1 , n=14 
mean change 
26.30 (95% CI: : 



























 

CAR T-Cell Therapies | HTA Report 74 

Figure 20 B-cell aplasia duration in B-ALL patients receiving tisa-cel (single-arm) 

 
Abbreviations: 
B-ALL = B-cell acute lymphoblastic leukaemia, CI = confidence interval, mo = months, MRAW = raw, untransformed mean, SD = standard deviation, 
tis-cel = tisagenlecleucel. 

7.3.10.9 Cytopenia 

Cytopenia was not reported in the included NRSI. Overall, 3 single-arm studies reported cytopenia in patients 

with B-ALL being treated with tisa-cel (Figure 21). Between 2 and 14 months (longest follow-up), 43% (95% CI: 

23 to 63) reported cytopenia of any grade. Considerable heterogeneity was reported.  

Figure 21 Cytopenia in B-ALL patients receiving tisa-cel (single-arm) 

 
Abbreviations: 
B-ALL = B-cell acute lymphoblastic leukaemia, CI = confidence interval, mo = months, tis-cel = tisagenlecleucel. 
Notes: 
* Median timepoint. 

7.3.10.10 Hypogammaglobulinaemia  

Hypogammaglobulinaemia was not reported in the included NRSI. Overall, 4 single-arm studies reported 

hypogammaglobulinaemia in patients with B-ALL being treated with tisa-cel (Figure 22).117,120,122,125 Between 1 

and 60 months (longest follow-up), 56% (95% CI: 33 to 78) reported hypogammaglobulinaemia of any grade. 

Considerable heterogeneity was reported.  

Figure 22 Hypogammaglobulinaemia in B-ALL patients receiving tisa-cel (single-arm) 

 
Abbreviations: 
B-ALL = B-cell acute lymphoblastic leukaemia, CI = confidence interval, mo = months, tis-cel = tisagenlecleucel. 
Notes: 
* Median timepoint. 
** Point of last follow-up. 
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7.3.10.11 Use/administration of IVIG to treat hypogammaglobulinaemia 

Usage or administration of IVIG was not reported in the included NRSI. Overall, 3 single-arm studies reported 

use/administration of IVIG to treat hypogammaglobulinaemia in patients with B-ALL being treated with tisa-cel 

(Figure 23).117,120,125 Between 1 and 14 months (longest follow-up), 77% (95% CI: 48 to 97) reported 

use/administration of IVIG to treat hypogammaglobulinaemia. Considerable heterogeneity was reported. 

Figure 23 Use or administration of IVIG to treat hypogammaglobulinaemia in B-ALL patients receiving 

tisa-cel (single-arm) 

 
Abbreviations: 
B-ALL = B-cell acute lymphoblastic leukaemia, CI = confidence interval, mo = months, tis-cel = tisagenlecleucel. 
Notes: 
* Median timepoint. 

7.3.10.12 Infections 

Infections were not reported in the included NRSI. Overall, 4 single-arm studies reported infections in patients 

with B-ALL being treated with tisa-cel (Figure 24).117,120,122,125 Between 1 and 14 months (longest follow-up), 43% 

(95% CI: 37 to 48) reported infections of any grade. Low heterogeneity was reported. 

Figure 24 Infections in B-ALL patients receiving tisa-cel (single-arm) 

 
Abbreviations: 
B-ALL = B-cell acute lymphoblastic leukaemia, CI = confidence interval, mo = months, tis-cel = tisagenlecleucel. 
Notes: 
* Median timepoint. 

7.3.10.13 Tumour lysis syndrome 

TLS was not reported in the included NRSI. Overall, 2 single-arm studies reported TLS in patients with B-ALL 

being treated with tisa-cel (Figure 25).120,122 Between 2 and 60 months (longest follow-up), 4% (95% CI: 1 to 8) 

reported TLS. Little to no heterogeneity was reported.  
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Figure 25 Tumour lysis syndrome in B-ALL patients receiving tisa-cel (single-arm) 

 
Abbreviations: 
B-ALL = B-cell acute lymphoblastic leukaemia, CI = confidence interval, mo = months, tis-cel = tisagenlecleucel. 
 

7.3.10.14 Secondary malignancies 

Secondary malignancies were not reported in the included NRSI. Overall, 2 single-arm studies reported 

secondary malignancies in patients with B-ALL being treated with tisa-cel (Figure 26).2,125 Between 1 and 12 

months (longest follow-up), 2% (95% CI: 1 to 4) reported secondary malignancies. Little to no heterogeneity was 

reported. 

Figure 26 Secondary malignancies in B-ALL patients receiving tisa-cel (single-arm) 

 
Abbreviations: 
B-ALL = B-cell acute lymphoblastic leukaemia, CI = confidence interval, mo = months, tis-cel = tisagenlecleucel.  
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Outcome* 

Mian 2021127 Neelapu 2021128 Summary 
estimate 

Axi-cel (n=27) No axi-cel (n=11) Difference (95% 
CI) Axi-cel (n=81) 

Salvage 
chemotherapy 
(n=331) 

Difference (95% 
CI) 

1.47) 
Treatment-free interval, median months NR NR NR NR NR NR NR 

HRQoL, mean (SD) NR NR NR NR NR NR NR 

Treatment discontinuation, n NA NA NA NA NA NA NR 
Abbreviations: 
Axi-cel = axicabtagene ciloleucel, CI = confidence interval, HR = hazard ratio, LBCL = large B-cell lymphoma, n = number, NA = not applicable, NR = not reported, NRSI = non-randomised studies of interventions, RR = risk 
ratio, auto-SCT = autologous stem cell transplant, SD = standard deviation, SoC = standard of care, HRQoL = quality of life. 
Notes: 
* All outcomes reported at longest follow-up. 
** Relative effects calculated as patients alive after standard of care vs CAR T, with HR or RR < 1 favouring CAR T (highlighted in blue font). 

7.3.11.1.2 Single-arm 

A summary of the single-arm effectiveness evidence for axi-cel in LBCL is presented in Table 18. 

Table 18 Summary of single-arm effectiveness/efficacy evidence for axi-cel in LBCL (1 of 2) 

Outcome* Gauthier 2022133 NCT03601442138 Bachy 2022129 Baird 2021130 Benoit 2023131 Bethge 2022132 Grana 2021134 

 (n=68) (n=156) (n=209) (n=41) (n=15) (n=173) (n=37) 

Median follow-up, days/months 3 months (NR) 12.4 months (NR) 13 months (95% 
CI: 12.1 to 13.5) 

19.8 months 
(range: 3.3 to 27.6) 5.3 months (NR) 11 months (range: 

1 to 29) 11 months (NR) 

Overall survival, probability (95% CI) NR NR 63.5 (95% CI: 55.0 
to 70.8) 

68.7 (95% CI: 55.2 
to 85.4) NR NR NR 

Overall survival, median months NR NR NR Not reached (16.6 
to NE) NR NR 7.5 months (NR) 

Progression-free survival, probability 
(95% CI) NR NR 46.6 (95% CI: 38.5 

to 54.3) 
63.4 (95% CI: 49.6 
to 80.9) 6.3 (42) 60.55 (35) NR 

Progression-free survival, median 
months NR NR NR 6.1 months (3.1 to 

NE) 3.2 months (NR) NR 5.8 months (NR) 

Complete response rate, n (%) 36 (53.0) 66/149 (44.0) 126 (60.3)  27 (66.0) 5 (33.0) 73 (42.0) 11 (30.0) 
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Outcome* Gauthier 2022133 NCT03601442138 Bachy 2022129 Baird 2021130 Benoit 2023131 Bethge 2022132 Grana 2021134 

Overall response rate, n (%) 49 (72.0) 77/149 (52.0) 168 (80.4) 36 (88.0) 7 (47.0) 128 (74.0) NR 
Treatment-free interval, median 
months NR NR NR NR NR NR NR 

HRQoL, mean (SD) NR NR NR NR NR NR NR 

Treatment discontinuation, n 0 (0.0) 12/168 (7.0) NR 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
Abbreviations: 
axi-cel = axicabtagene ciloleucel, CI = confidence interval, LBCL = large B-cell lymphoma, n = number, NA = not applicable, NE = not estimable, NR = not reported, SD = standard deviation, HRQoL = quality of life. 
Notes: 
* All outcomes reported at longest follow-up. 
 

Table 18b Summary of single-arm effectiveness/efficacy evidence for axi-cel in LBCL (continued, 2 of 2) 

Outcome* Melody 
2022135 Panaite 2022136 Sesques 2020139 ZUMA-9 2020145 Pinnix 2020137 ZUMA-1141-144,151 Sim 2019140 Summary 

estimate 
 (n=97) (n=53) (n=28) (n=298) (n=124) (n=101) (n=11)  

Median follow-up, days/months 30 days (NR) NR 5.7 months (NR) 
12.9 months 
(range: 3.2 to 
20.7) 

11.1 months 
(95% CI: 9.9 to 
12.3) 

63.1 months 
(range: 58.9 to 
68.4) 

3.3 months 
(range 1.1 to 
12) 

NA 

Overall survival, n (%; 95% CI) NR NR 20 (73.7) (95% 
CI: 55.9 to 97.0) 

187/275 (68.0) 
(95% CI: 63 to 
74) 

NR 43 (42.6) (95% 
CI: 32.8 to 51.9) 

9 (87.5) (95% 
CI: 67.3 to 100) 

k=6, n=654 
53% (number at 
risk: 90; 95% CI: 
49 to 59) at 20 
months 

Overall survival, median months NR NR 
Not reached 
(95% CI: 4.6 to 
not reached) 

Not reached (95% 
CI: NR) 21.9 months (NE) 

25.8 months 
(95% CI: 12.8 to 
NE) 

NR NA 

Progression-free survival, n (%; 
95% CI) NR NR 13 (45.7) (95% 

CI: 29.3 to 71.3) 

129/275 (47) 
(95% CI: 41 to 
53) 

46 (37) (95% CI: 
26.4 to 44.1) 

32 (31.8) (95% 
CI: 22.9 to 41.1) 

 
11 (100) (95% 
CI: 0 to 1) 

k=7, n=778 
36% (number at 
risk: 95; 95% CI: 
32 to 40) at 20 
months 

Progression-free survival, median 
months NR NR 

3.1 months (95% 
CI: 2.9 to not 
reached) 

8.3 months (95% 
CI: 6.0 to 15.1) 

6.2 months (95% 
CI: 4.1 to 8.3) 

5.9 months 
(95% CI: 3.3 to 
15) 

NR NA 

Complete response rate, n (%) NR NR 10/25 (40.0) 90/112 (80.0) 60 (48.0) 59 (58.0) 
3/7 (43.0) NR k=12, n=1,061 

52% (95% CI: 43 



 

CAR T-Cell Therapies | HTA Report                      81 

Outcome* Melody 
2022135 Panaite 2022136 Sesques 2020139 ZUMA-9 2020145 Pinnix 2020137 ZUMA-1141-144,151 Sim 2019140 Summary 

estimate 
to 60) 

Overall response rate, n (%) NR 37 (70.0) 12/25 (48.0) 225/275 (82.0) 96 (77.0) 84 (83.0)  
5/7 (71.0) NR 

k=11, n=1,240 
73% (95% CI: 65 
to 80) 

Treatment-free interval, median 
months NR NR NR NR NR NR NR NA 

HRQoL, mean (SD) NR NR NR NR NR NR NR NA 

Treatment discontinuation, n 0 (0.0) 0 (0.0) NR 23 (8.0) 24/148 (16.0) 10/111 (9.0) NR 
k=12, n=1,247 
3% (95% CI: 0 to 
8) 

Abbreviations: 
Axi-cel = axicabtagene ciloleucel, CI = confidence interval, LBCL = large B-cell lymphoma, n = number, NA = not applicable, NE = not estimable, NR = not reported, SD = standard deviation, tisa-cel = tisagenlecleucel, 
HRQoL = health-related quality of life. 
Notes: 
* All outcomes reported at longest follow-up. 
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7.3.11.2 Overall survival 

Overall, 2 NRSIs reported OS in patients with LBCL when comparing axi-cel to no axi-cel (Mian 2021) or salvage 

chemotherapy (Neelapu 2021).127,128 At longest follow up, both studies reported statistically significant OS in 

favour of axi-cel (Figure 27). The overall GRADE certainty of evidence for axi-cel versus standard care was 

assessed to be very low (Mian 2021) and moderate (Neelapu 2021). 

Figure 27 Overall survival in LBCL patients receiving axi-cel (NRSI) 

 
Abbreviations: 
Axi-cel = axicabtagene ciloleucel, CAR T = chimeric antigen receptor T cell, CI = confidence interval, HR = hazard ratio, IV = inverse variance, LBCL = 
large B-cell lymphoma, NRSI = non-randomised studies of interventions. 

One NRSI and 6 single-arm studies illustrated OS using KM curves (Figure 28).127,129,130,139,144,145 In the NRSI, 

survival gradually declined over the follow-up period. Survival was 92% (24 at risk; 95% CI: 83 to 100) at 3 

months, 82% (14 at risk; 95% CI: 67 to 100) at 6 months, and 61% (4 at risk; 95% CI: 41 to 91) at 12 months. 

The single-arm studies illustrated a similar decline in survival for LBCL patients receiving axi-cel.129,130,139,144,145 

Survival was 82% (480 at risk; 95% CI: 79 to 85) at 5 months, 70% (359 at risk; 95% CI: 66 to 73) at 10 months, 

and 53% (90 at risk; 95% CI: 49 to 59) at 20 months. 

Figure 28 Combined overall survival curves in LBCL patients receiving axi-cel (NRSI and single-arm) 

 
Abbreviations: 
axi-cel = axicabtagene ciloleucel, LBCL = large B-cell lymphoma, mo = months, NRSI = non-randomised studies of interventions, SA = single-arm 
studies. 
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7.3.11.3 Progression-free survival 

Overall, one NRSI reported PFS in patients with LBCL when comparing axi-cel to no axi-cel.127 At 16 months, 

Mian 2021 reported statistically significant PFS in favour of axi-cel (Figure 29). The overall GRADE certainty of 

evidence for axi-cel versus no axi-cel was assessed to be very low. 

Figure 29 Progression-free survival in LBCL patients receiving axi-cel (NRSI) 

 
Abbreviations: 
axi-cel = axicabtagene ciloleucel, CAR T = chimeric antigen receptor T cell, CI = confidence interval, HR = hazard ratio, IV = inverse variance, LBCL = 
large B-cell lymphoma, NRSI = non-randomised studies of interventions. 

 

One NRSI and 6 single-arm studies illustrated PFS using KM curves (Figure 30).127,129,130,137,139,144,145 Overall 

PFS was 47% (288 at risk; 95% CI: 43 to 51) at 10 months, and 36% (95 at risk; 95% CI: 32 to 40) at 20 months. 

Figure 30 Combined progression-free survival curves in LBCL patients receiving axi-cel (NRSI and 

single-arm) 

 
Abbreviations: 
axi-cel = axicabtagene ciloleucel, LBCL = large B-cell lymphoma, mo = months, NRSI = non-randomised studies of interventions, SA = single-arm 
studies. 
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7.3.11.4 Complete response rate 

Overall, 2 NRSIs reported CRR in patients with LBCL, comparing axi-cel to no axi-cel (Mian 2021) or salvage 

chemotherapy (Neelapu 2021).127,128 At longest follow up, there was no evidence of a statistically significant 

difference in patients treated with axi-cel compared to no axi-cel; a statistically significant difference favouring 

axi-cel was observed compared to salvage chemotherapy (Figure 31). The overall GRADE certainty of evidence 

was assessed to be very low for axi-cel versus no axi-cel, and moderate for axi-cel versus salvage chemotherapy. 

Figure 31 Complete response rate in LBCL patients receiving axi-cel (NRSI) 

 
Abbreviations: 
axi-cel = axicabtagene ciloleucel, CAR T = chimeric antigen receptor T cell, CI = confidence interval, LBCL = large B-cell lymphoma, MH = Mantel-
Haenszel, mo = months. 

Overall, 11 single-arm studies reported CRR in patients with LBCL being treated with axi-cel (Figure 32). 

Between 3 and 63 months (longest follow-up), 52% (95% CI: 43 to 60) achieved CR. Considerable heterogeneity 

was reported. The overall GRADE certainty of evidence was assessed to be very low. 

Figure 32 Complete response rate in LBCL patients receiving axi-cel (NRSI and single-arm) 

 
Abbreviations: 
axi-cel = axicabtagene ciloleucel, B-NHL = B-cell non-Hodgkin lymphoma, CI = confidence interval, DLBCL = diffuse large B-cell lymphoma, LBCL = 
large B-cell lymphoma, mo = months. 
Notes: 
* Median timepoint. 
** Point of last follow-up. 
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7.3.11.5 Overall response rate 

Two NRSIs reported ORR in patients with LBCL, comparing axi-cel to no axi-cel (Mian 2021) or salvage 

chemotherapy (Neelapu 2021).127,128 At longest follow up, a statistically significant difference favouring axi-cel 

was observed in both studies (Figure 33). The overall GRADE certainty of evidence was assessed to be very 

low for axi-cel versus no axi-cel, and moderate for axi-cel versus salvage chemotherapy. 

Figure 33 Overall response rate in LBCL patients receiving axi-cel (NRSI) 

Abbreviations: 
axi-cel = axicabtagene ciloleucel, CI = confidence interval, DLBCL = diffuse large B-cell lymphoma, LBCL = large B-cell lymphoma, MH = Mantel-
Haenszel, mo = months. 

Overall, 11 single-arm studies reported ORR in patients with LBCL being treated with axi-cel (Figure 34). 

Between 1 and 63 months (longest follow-up), 73% (95% CI: 65 to 80) achieved OR. Considerable heterogeneity 

was reported. The overall GRADE certainty of evidence was assessed to be very low. 

Figure 34 Overall response rate in LBCL patients receiving axi-cel (single-arm) 

 
Abbreviations: 
axi-cel = axicabtagene ciloleucel, B-NHL = B-cell non-Hodgkin lymphoma, CI = confidence interval, DLBCL = diffuse large B-cell lymphoma, LBCL = 
large B-cell lymphoma, mo = months. 
Notes: 
* Median timepoint. 

7.3.11.6 Treatment-free interval 

TFI was not reported in the included NRSI or single-arm studies. 

7.3.11.7 Health-related quality of life 

HRQoL was not reported in the included NRSI or single-arm studies. 
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7.3.13.1 Effectiveness/efficacy summary tables: Tisa-cel for LBCL 

7.3.13.1.1 NRSI 

Table 20 Summary of NRSI effectiveness evidence for tisa-cel vs SoC in LBCL 

Outcome Maziarz 2022146 

Tisa-cel (n=163) SoC (n=205) Difference (95% 
CI) 

Summary 
estimate 

Median follow-up, days/months 8.3 months (NR) 4.9 months (NR) NA NA 

Overall survival, probability (95% CI)** 8.25 (95% CI: 
5.82 to 12.42) 

4.86 (95% CI: 3.52 
to 6.08) 

HR 0.60 (95% CI: 
0.44 to 0.77) 

k=1, n=368 
HR 0.60 (95% CI: 
0.44 to 0.77) 

Overall survival, median months NR NR NR NR 

Progression-free survival, probability 
(95% CI) NR NR NR NR 

Progression-free survival, median 
months NR NR NR NR 

Complete response rate, n (%) NR NR NR NR 

Overall response rate, n (%) 54/143 (38) 59 (29) RR: 1.31 (95% CI: 
0.97 to 1.77) 

k=1, n=348 
RR:1.31 (95% CI: 
0.97 to 1.77) 

Treatment-free interval, median 
months NR NR NR NR 

HRQoL, mean (SD) NR NR NR NR 

Treatment discontinuation, n NR NR NR NR 

Abbreviations: 
B-ALL = B-cell acute lymphoblastic leukaemia, CI = confidence interval, HR = hazard ratio, n = number, NA = not applicable, NR = not reported, NRSI 
= non-randomised studies of interventions, SD = standard deviation, SoC = standard of care, tisa-cel = tisagenlecleucel, HRQoL = health-related quality 
of life. 
Notes: 
* Relative effects calculated as patients alive after standard of care vs CAR T, with HR < 1 favouring CAR T (highlighted in blue font). 
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7.3.13.1.2 Single-arm 

A summary of the single-arm effectiveness evidence for tisa-cel in LBCL is presented in Table 21. 

Table 21 Summary of single-arm effectiveness/efficacy evidence for tisa-cel in LBCL 

Outcome* Bachy 
2022129 

Gauthier 
2022133 

Pasquini 
2020125 

NCT03601442
138 Yagi 2022149 Benoit 

2023131 
Bethge 
2022132 

Sesques 
2020139 JULIET3,147,148 Summary 

estimate 
 (n=209) (n=31) (n=155) (n=84) (n=21) (n=10) (n=183) (n=33) (n=115)  

Median follow-up, 
days/months 

13 months 
(95% CI: 12.1 
to 13.5) 

3 months (NR) 
11.9 months 
(range: 3.8 to 
19) 

13.8 months 
(NR) 

6.3 months 
(range: 0.4 to 
14.8) 

11.2 months 
(NR) 

11 months 
(range: 1 to 
29) 

5.7 months 
40.3 months 
(IQR: 37.8 to 
43.8) 

NA 

Overall survival, 
probability (95% CI) 

102 (48.80) 
(95% CI: 
39.70 to 
57.20) 

NR 
86/152 (56.3) 
(95% CI: 44.2 
to 66.8) 

NR 
14.53 (69.2) 
(95% CI: 43.7 
to 84.9) 

NR NR 
22 (65.7) 
(95% CI: 48.8 
to 85.6) 

54 (49) (95% 
CI: 39 to 59) 

k=5, n=529 
44% (number 
at risk: 73; 
95% CI: 39 to 
50) at 15 
months 

Progression-free 
survival, probability 
(95% CI) 

69 (33.20) 
(95% CI: 
25.70 to 
40.80) 

NR NR NR 
11 (53.1) 
(95% CI: 28.3 
to 72.7) 

NR NR 
15 (44.2) 
(95% CI: 29.4 
to 66.5) 

51 (32.9) 
(95% 24.5 to 
44.1) 

k=4, n=377 
30% (number 
at risk: 47; 
95% CI: 25 to 
36) at 15 
months 

Complete response 
rate, n (%) 88 (42.10) 10 (32.0) 60/152 (39.5)  29/82 (35.0) 13 (62.0) 1 (10.0) 59 (32.0) 12/31 (39.0) NR 

k=8, n=719 
37% (95% CI: 
33 to 42) 
 

Overall response 
rate, n (%) 138 (66.0) 18 (58.0) 93/152 (61.0) 34/82 (41.0) NR 2 (20.0) 128/173 (74.0) 13/31 (42.0) 61 (53.0) 

k=8, n=803 
55% (95% CI: 
45 to 65) 
 

Treatment-free 
interval, median 
months 

NR NR NR NR NR NR NR NR NR NA 

HRQoL, mean 
change (SD)           
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7.3.13.2 Overall survival 

One NRSI reported OS in patients with LBCL treated with tisa-cel, which demonstrated a statistically significant 

effect favouring tisa-cel (Figure 49).146 The follow-up duration of the analysis was not reported. The overall 

certainty of the evidence was very low. 

Figure 49 Overall survival curves in LBCL patients receiving tisa-cel (NRSI)  

 
Abbreviations: 
CAR T = chimeric antigen receptor T cell, CI = confidence interval, IV = inverse variance, LBCL = large B-cell lymphoma, NRSI = non-randomised 
studies of interventions. 

Overall, 5 single-arm studies reported OS in patients with LBCL treated with tisa-cel.125,129,147,149 KM curves from 

the single-arm studies illustrate similar survival rates for LBCL patients receiving tisa-cel. All 5 curves had similar 

trends, regardless of sample size, with comparable rates of change. At the 5-month timepoint the probability of 

survival across all curves was around 70% (number at risk: 290; 95% CI: 66 to 75). The probability dropped to 

53% (number at risk: 146; 95% CI: 48 to 58) at 10 months and 44% (number at risk: 73; 95% CI: 39 to 50) at 15 

months. Between 15 and 50 months the probability of survival for the combined single-arm studies plateaued at 

around 40%.  

Figure 50 Overall survival curves in LBCL patients receiving tisa-cel (single-arm only)  

 
Abbreviations: 
LBCL = large B-cell lymphoma, mo = months, SA = single-arm, tisa-cel = tisagenlecleucel.
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7.3.13.3 Progression-free survival 

Overall, 4 single-arm studies reported PFS in patients with LBCL treated with tisa-cel.3,129,139,149  

KM curves from the single-arm studies illustrate similar PFS for LBCL patients receiving tisa-cel. All 4 curves 

had similar trends with comparable rates of change. At the 1-month timepoint the probability of survival across 

all curves was around 85% (number at risk: 310; 95% CI: 81 to 88). PFS probability dropped to 49% (number at 

risk: 158; 95% CI: 44 to 54) at 3 months, 41% (number at risk: 118; 95% CI: 36 to 46) at 5 months and 30% 

(number at risk: 47; 95% CI: 25 to 36) at 15 months. Between 15 and 40 months (longest follow-up) the probability 

of survival for the combined single-arm studies plateaued at around 30%.  

Figure 51 Progression-free survival curves in LBCL patients receiving tisa-cel (single-arm only) 

 
Abbreviations: 
LBCL = large B-cell lymphoma, mo = months, SA = single-arm, tisa-cel = tisagenlecleucel. 

7.3.13.4 Complete response rate 

No NRSIs matching the PICO criteria were identified. Overall, 8 single-arm studies reported CRR in patients with 

LBCL treated with tisa-cel (Figure 52). Between 3 and 13 months (longest follow-up), 37% (95% CI: 33 to 42) 

achieved a complete response. Moderate heterogeneity was reported. The overall GRADE certainty of evidence 

was assessed to be very low. 
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Figure 52 Complete response rate in LBCL patients receiving tisa-cel (single-arm) 

 
Abbreviations: 
B-NHL = B-cell non-Hodgkin lymphoma, CI = confidence interval, DLBCL = diffuse large B-cell lymphoma, LBCL = large B-cell lymphoma, mo = months, 
NR = not reported, tis-cel = tisagenlecleucel. 
Notes: 
* Median timepoint.  

7.3.13.5 Overall response rate 

One NRSI reported ORR in patients with LBCL when comparing tis-cel to standard care.152 At longest follow up, 

the study did not report a statistically significant result (Figure 53). The overall GRADE certainty of evidence for 

tis-cel versus standard care was assessed to be very low.  

Figure 53 Overall response rate in LBCL patients receiving tis-cel (NRSI) 

 
Abbreviations: 
CI = confidence interval, DLBCL = diffuse large B-cell lymphoma, LBCL = large B-cell lymphoma, MH = Mantel-Haenszel, mo = months, tis-cel = 
tisagenlecleucel. 

Overall, 8 single-arm studies reported ORR in patients with LBCL treated with tisa-cel (Figure 54).125,129,131-

133,138,139,147 Between 3 and 24 months (longest follow-up), 53% (95% CI: 42 to 64) achieved an overall response. 

Considerable heterogeneity was reported. The overall GRADE certainty of evidence was assessed to be very 

low. 

Figure 54 Overall response rate in LBCL patients receiving tisa-cel (single-arm) 
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cell therapies are not yet known, so such extrapolations are uncertain. The time horizon and discount 

rate were shown to be important drivers of the ICER in scenario analysis, with the major impact being 

on the incremental QALY side of the ICER equation. This highlights the relative benefit of tisa-cel on 

survival outcomes as a critical component. Moreover, while the selection of comparator aligned with 

existing evaluations and HTAs, it failed to capture complexities in the treatment of r/r B-ALL, meaning 

that uncertainty exists around the incremental benefit attributed to CAR T-cell therapy in the calculations.  

Base case estimates of financial impact for tisa-cel in the management of r/r B-ALL suggest treatment 

costs of CHF3.4 million and CHF3.8 million in 2023 and 2027, respectively (assuming 6 successfully 

infused patients in 2023 and 7 in 2027). Accounting for cost offsets for potential comparators, net cost 

of CHF2.5 million in 2023 was estimated, increasing to CHF2.7 million by 2027. 

Axi-cel showed an ICER of CHF88,346 for r/r LBCL when compared to a historical control (i.e. survival 

data from CORAL extension studies). The ICER was higher when compared to POLA-BR 

(CHF102,220). ICERs for tisa-cel for the treatment of r/r DLBCL when compared to historical control or 

POLA-BR were estimated at CHF129,840 and CHF157,437, respectively. Base case extrapolations for 

axi-cel and tisa-cel demonstrated survival rates of 33.3% and 22.4% at 80 years of age, respectively, 

which were optimistic relative to alternate extrapolations. The generalised gamma distribution used in 

scenario analysis suggested survival rates of 22.7% and 16.7%, respectively. Concerns were also raised 

over the applicability of the historical control arm to contemporary Swiss practice (due to rituximab-naïve 

cohorts of the CORAL extension studies). Moreover, several alternative comparators have temporary 

listings on the Specialty List for r/r DLBCL (tafasitamab [in combination with lenalidomide and 

subsequent monotherapy]; polatuzumab [in combination with rituximab and bendamustine]) or r/r 

PMBCL (pembrolizumab). Again, the time horizon and discount rate were shown to be important drivers 

of the ICER in comparisons with historical controls for both axi-cel and tisa-cel.  

Base case estimates of financial impact for CAR T-cell therapy with axi-cel or tisa-cel in patients with r/r 

DLBCL or PMBCL suggest treatment costs of CHF37.3 million and CHF 60.9 million in 2023 and 2027, 

respectively (assuming 77 successfully infused patients in 2023 [49 axi-cel; 28 tisa-cel] and 125 in 2027 

[80 axi-cel; 45 tisa-cel]). Accounting for cost offsets for potential comparators, net cost of CHF30.0 

million in 2023 was estimated, increasing to CHF49.0 million by 2027. These projections may be 

impacted by a practice shift moving CAR T-cell therapies into the second-line treatment setting (not 

accounted for in the projections). 
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A mock evaluation constructed to inform a review of the NICE approach to appraising regenerative 

medicines and cell therapy products, which was referenced by several included studies and provides 

useful information for model conceptualisation and construction, is also described narratively below.  
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Study ID  Setting; 
perspective 

Currency; 
costing 
year 

Comparator(s) Clinical data 
sources 

Methods 
(model; time 
horizon; 
discount rate) 

Incremental 
cost 

Incremental 
effect 

Conclusion (Cost 
effective?) 

Potential 
conflicts/funder 

Sarkar, 
2019159 

United 
States; third-
party payer 
(societal in 
sensitivity) 

2017 US 
dollar 

Clofarabine, 
etopside and 
cyclophosphamide  

Maude 2018 
Hijiya 2011 

Microsimulation 
state-transition 
model; lifetime; 
3.0% p.a. 

USD528,200 
(CHF504,230) 

QALYs: 8.18 Tisa-cel would be 
considered cost-effective. 
ICER: USD64,600 
(CHF61,668) 

National Institutes 
of Health (funder) 

Thielen, 
2020160 

the 
Netherlands; 
healthcare 
payer and 
societal (as 
base case) 

Euro 
(costing 
year NR) 

(1) clofarabine, (2) 
clofarabine, 
etoposide and 
cyclophosphamide, 
or (3) 
blinatumomab 

ELIANA, ENSIGN 
and B2101J 
Hijiya 2011, von 
Stackelberg 2016, 
Evoltra summary 
of product 
characteristics 

3-state PSM; 
lifetime; 4.0% 
p.a. for costs 
and 1.5% p.a. 
for effects 

EUR391,876 
(CHF416,037), 
EUR358,759 
(CHF380,878), 
EUR285,420 
(CHF303,018) vs 
clofarabine, 
clofarabine 
combination, 
blinatumomab.  

LY: 13.27, 
11.55, 10.84; 
QALYs: 10.77, 
9.56, 9.01; vs 
clofarabine, 
clofarabine 
combination, 
blinatumomab 

At a WTP of EUR80,000, 
tisa-cel is cost-effective. 
ICER: EUR36,378 
(CHF38,621), EUR37,531 
(CHF39,845) and 
EUR31,682 (CHF33,635) vs 
clofarabine, clofarabine 
combination, blinatumomab 

Novartis (funder) 

Wakase, 
2021161 

Japan; 
healthcare 
payer 
(societal in 
scenario) 

2018 
Japanese 
yen 

Blinatumomab 
(base case) or 
clofarabine 
combination 
therapy 
(sensitivity) 

ELIANA, ENSIGN 
and B2101J 
(pooled) 
Von Stackelberg 
2016 (BLIN) 
Hijiya 2011, 
Locatelli 2009, 
Miano 2012 
(pooled; 
clofarabine 
combination) 

Hybrid decision 
tree and 3-
state PSM; 
lifetime, 2.0% 
p.a. 

JPY17,300,081 
(CHF149,558) 
and 
JPY25,289,867 
(CHF218,629) vs 
blinatumomab, 
clofarabine 
combination 

LYs: 9.4 and 
10.6; QALYs: 
8.5, 9.6; vs. 
blinatumomab; 
clofarabine 
combination 

Cost-effective 
ICER: JPY2,035,071 
(CHF17,593), 
JPY2,644,702 (CHF22,863) 
vs blinatumomab; 
clofarabine combination 

Novartis (funder) 
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Study ID  Setting; 
perspective 

Currency; 
costing 
year 

Comparator(s) Clinical data 
sources 

Methods 
(model; time 
horizon; 
discount rate) 

Incremental 
cost 

Incremental 
effect 

Conclusion (Cost 
effective?) 

Potential 
conflicts/funder 

Wang, 
2022162 

Singapore; 
healthcare 
payer 

Singapore 
dollar and 
US dollar 
(costing 
year NR) 

Blinatumomab or 
salvage 
chemotherapy 

ELIANA, ENSIGN 
and B2101J 
Von Stakelberg 
2011, von 
Stackelberg 2016 
(pseudo IPD) 

Hybrid decision 
tree and 3-
state PSM; 
lifetime; 3.0% 
p.a. 

SGD452,317 
(CHF312,970) 
and SGD389,679 
(CHF269,629) vs 
salvage 
chemotherapy 
and 
blinatumomab 

LYs: 11.78, 
8.70; QALYs: 
9.87, 7.50; vs 
salvage 
chemotherapy 
and 
blinatumomab 

Tisa-cel likely to be cost-
effective. 
ICER: SGD45,840 
(CHF31,718) and 
SGD51,978 (CHF35,965) 
vs salvage chemotherapy 
and blinatumomab 

Novartis Singapore 
(funder) 

Whittington, 
2018163 

United 
States; 
healthcare 
payer 

2017 US 
dollar 

Clofarabine 
monotherapy 

B2202, B2205J 
and B2101J trials 
(pseudo-IPD) 
Jeha 2006 

Hybrid decision 
tree and 3-
state PSM; 
lifetime; 3.0% 
p.a. 

USD329,498 
(CHF314,545) 

LYs: 7.91 
QALYs: 7.18 

Tisa-cel likely provides 
gains in survival and seems 
to be priced in alignment 
with these benefits. 
ICER: USD45,871 
(CHF43,789) 

Institute for Clinical 
and Economic 
Review (funder) 

Abbreviations: 
B-ALL = B-cell acute lymphoblastic leukaemia, CHF = Swiss franc, DLBCL = diffuse large B-cell lymphoma, FLA-IDA = fludarabine, cytarabine and idarubicin, ICER = incremental cost-effectiveness ratio, IPD = individual 
patient data, LY = life year, NR = not reported, PFS = progression-free survival, PSM = partitioned survival model, QALY = quality-adjusted life year, r/r = relapsed or refractory, SCT = stem cell transplantation, tisa-cel = 
tisagenlecleucel, WTP = willingness-to-pay. 
Notes: 
A Results reported as difference in mean outcomes (mean outcomes calculated from 100,000 simulations for each scenario). Base case results reported across 3 scenarios, based on varying assumed percentage of patients 
with PFS at 5 years. Range captures the variation in results across these scenarios.  
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Study ID  Setting; 
perspective 

Currency; 
costing 
year 

Comparator(s) Clinical data 
sources 

Methods 
(model; time 
horizon; 
discount rate) 

Incremental cost Incremental 
effect 

Conclusion 
(Cost 
effective?) 

Potential 
conflicts/funder 

Population: r/r LBCL 
Hillis, 
2022166 

Canada; 
healthcare 
payer and 
societal 

2021 
Canadian 
dollar 

BSC (several 
chemotherapy 
options) 

ZUMA-1 (IPD) 
SCHOLAR-1 (IPD) 

3-state PSM; 
lifetime; 1.5% 
p.a. 

Payer: 
CAD485,693 
(CHF352,119) 
Societal: 
CAD606,010 
(CHF439,347) 

LY: 6.19 
QALY: 4.57 

Axi-cel may be 
cost-effective. 
ICER: Payer: 
CAD106,392 
(CHF77,132); 
Societal: 
CAD132,747 
(CHF96,239) 

Gilead Sciences 
Canada (funder) 

Roth, 
2018167 

United States; 
healthcare 
payer 

2017 US 
dollar 

Salvage 
chemotherapy (R-
DHAP) 

ZUMA-1 (IPD) 
SCHOLAR-1 

3-state PSM; 
lifetime; 3.0% 
p.a. 

USD380,184 
(CHF362,931) 

LY: 6.90 
QALYs: 6.54 

Axi-cel is 
clinically 
promising and 
potentially cost-
effective. 
ICER: 
USD58,146 
(CHF55,507) 

Kite, a Gilead 
Company 
(funder) 
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8.1.2.2 Findings: cost-effectiveness 

8.1.2.2.1 Study characteristics 

The retrieved studies included economic evaluations from Canada,166 China,164 Japan,161,172 the 

Netherlands,160 Singapore,162,169,173 Spain,158 Switzerland,1 and the United States. 

157,159,163,165,167,168,170,171 Most studies evaluated the cost-utility of CAR T-cell therapies (tisa-cel and/or 

axi-cel) over a lifetime horizon, except one study with a long-term time horizon of 15 years.169 

Overall, 7 studies evaluated tisa-cel for adults with r/r DLBCL,1,165,169-173 while 8 studies evaluated tisa-

cel for children or young adults with r/r B-ALL.1,157-163 Most studies evaluating axi-cel assessed its cost-

effectiveness as a treatment for adults with r/r LBCL, which combines DLBCL, PMBCL and transformed 

follicular lymphoma. This aligns with the population included in the ZUMA-1 trial.141 In total, 3 studies 

evaluated axi-cel for adult patients with r/r LBCL.166-168 Two studies evaluated axi-cel for DLBCL, 

although they also used clinical data from the ZUMA-1 trial.164,165 

Of the 7 studies evaluating tisa-cel in DLBCL, 4 were funded by the company (Novartis) that developed 

Kymriah® (tisa-cel proprietary drug),1,171-173 while 5 of the 8 studies evaluating tisa-cel in B-ALL were 

supported by Novartis.1,158,160-162 Two of 3 studies evaluating axi-cel in LBCL were funded by the 

company (Kite, a Gilead company) that developed Yescarta® (axi-cel proprietary drug).166,167 Modelling 

techniques employed across each of these groups of company-funded studies appear to be similar. For 

example, several tisa-cel studies funded by Novartis used a hybrid decision tree and 3-state partitioned 

survival model (PSM) with a 1-month cycle length and a lifetime horizon.1,161,162,171-173 Both Gilead-

funded studies used 3-state PSM.166,167 

For studies including a population of adults with DLBCL, the comparator was typically defined as a blend 

of various salvage chemotherapy/chemoimmunotherapy regimens, followed by SCT in some patients 

(generally, based on the proportion receiving subsequent SCT in the clinical trials informing the efficacy 

estimates). For studies including a population of adults with LBCL, the comparator included salvage 

chemotherapy or best supportive care (BSC) chemotherapy, followed by SCT in some patients. Clinical 

data were sourced from either the CORAL extension studies or the SCHOLAR-1 trial.174-176 

For studies including a population of children and young adults with B-ALL, the comparators included 

salvage chemotherapy (fludarabine, cytarabine and idarubicin), clofarabine monotherapy, clofarabine 

combination therapy (clofarabine, cyclophosphamide and etoposide) or blinatumomab, followed by SCT 

in some patients. Clinical data were sourced from a range of studies, depending on the comparator 

being considered.177-182 
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(CHF395,360) for tisa-cel in ALL, EUR342,903 (CHF364,045) for tisa-cel in DLBCL, and EUR366,562 

(CHF389,162) for axi-cel.200 CAR T-cell product expenses accounted for more than 80% of these costs. 

Two studies analysed the cost of CAR T-cell therapy (axi-cel and tisa-cel in combination) for LBCL and 

DLBCL patients.199,202 These studies found that CAR T drug cost accounted for the majority of the overall 

cost and that AEs can increase the total cost.199,202 For example, Chacim 2022 reported that CAR T-cell 

product costs account for 97.0% of overall medical costs. Excluding the product price, inpatient care 

accounted for 57% of remaining costs.202 This was supported by 2 studies that considered costs 

associated with tisa-cel only.208,209 Both reported that the largest cost component was the list price of 

CAR T, either for treating young patients with r/r B-ALL or for adult patients with r/r DLBCL. The major 

driver of additional costs related to AE management.208,209 

Lyman 2020 and Snyder 2021,203,206 found that the total cost of care and the cost associated with 

travelling were both higher for those in the academic hospital setting cohorts. The authors suggested 

that availability of CAR T therapy will increase if it could be used in non-academic hospitals. 

8.2 Methodology for the economic evaluation  

8.2.1 Research question 

The target population, interventions (axi-cel, tisa-cel) and comparator (SoC) are as previously described 

(Section 5). The remaining aspects of the research question are addressed below: perspective, time 

horizon, outcome measures and a representative definition of SoC required for the economic analyses. 

8.2.2 Perspective 

A Swiss healthcare payer perspective was adopted. Direct medical costs for services principally covered 

by mandatory health insurance were included, irrespective of the actual payer (e.g. health insurer, other 

social insurer, government [federal, canton, community] or patient). Non-medical and indirect costs (e.g. 

travel, informal care or productivity losses) were not considered. Costs were reported in Swiss francs 

for a common costing year of 2023. 

8.2.3 Time horizon 

The time horizon of an economic evaluation should be sufficient to capture in full the differences in costs 

and effects of the options being compared.213 To capture these differences fully, a lifetime horizon was 

required, as CAR T-cell therapies are intended to improve the prognosis of patients with cancer. This 

required extrapolation of observed data, increasing uncertainty in the evaluation. Scenario analyses with 

reduced time horizons were undertaken to explore the impact of this uncertainty on economic outcomes. 
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discontinuing treatment prior to infusion were assigned costs for leukapheresis as well as bridging 

therapy in a percentage of patients, but no costs for the CAR T-cell therapy product. 

The economic evaluation accounted for TRAEs associated with CAR T-cell therapy, including those 

occurring during the hospitalisation episode for infusion (notably CRS and ICANS), as well as the 

ongoing costs for IVIG required for prolonged hypogammaglobulinaemia with severe or recurrent 

infections. 

8.2.7.1 Subsequent SCT 

Patients may receive subsequent allogenic SCT after CAR T-cell therapy. One clinician suggested 

subsequent SCT applies for the indication of B-ALL but not for DLBCL or PMBCL. In a review article, 

Cappell 2023 suggest long-term follow-up data indicate CD19-targeted CAR T-cells are likely to be 

curative for a subset of patients with B-cell lymphomas, but may need to be combined with consolidative 

allogenic SCT to enable long-term remissions for patients with B-ALL.216 However, the review adds that 

in paediatric B-ALL patients, a substantial proportion of patients have long-term remissions after tisa-

cel alone without consolidative allogenic SCT, suggesting that a cure is possible without consolidative 

allogeneic SCT in some paediatric patients.216 

Expert advice from a paediatric oncologist suggests it is becoming increasingly clear that many 

physicians expect CAR T-cell therapy to be more frequently used as a bridge to SCT, depending on the 

course of aplasia and MRD status. CAR T-cell therapy may be consolidated with SCT if B-cell aplasia 

is lost early (3 months) and depending on MRD status. The literature notes that the extent to which CAR 

T-cell therapy is a standalone curative treatment, and whether patients need additional SCT either as 

consolidation for remission or treatment of relapse post-infusion, remain central and elusive 

questions.217 

Subsequent SCTs were not explicitly built into the model structure. Given the reported use of 

consolidative allogenic SCT in B-ALL patients, costs and disutilities associated with subsequent 

allogenic SCT were incorporated in the B-ALL model for a proportion of the model cohort in both the 

CAR T-cell therapy and blinatumomab arms. These proportions were informed by the clinical trials from 

which survival data were drawn, supplemented with Swiss-specific estimates. 

No costs or disutilities for subsequent SCTs were incorporated into the LBCL models, based on 

feedback that subsequent SCTs do not apply for DLBCL or PMBCL, and that it would be very unlikely 

to perform a transplant following a comparator therapy in the third-line setting.  
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8.2.8 Cost inputs 

Healthcare resource use relating to CAR T-cell therapies and comparator therapies were identified, 

measured and valued. Peer-reviewed and grey literature sources were searched for resource utilisation 

estimates, with preference given to Swiss-specific sources. Furthermore, expert opinion was sought 

from Swiss clinicians.  

Healthcare resources consumed were valued using Swiss diagnosis-related group (DRG) costs for 

inpatient services, the Spezialitätenliste for medicine costs, the Analysenliste for laboratory costs and 

TARMED for outpatient medical services. 

8.2.9 Clinical inputs  

Data sources informing PFS or EFS and OS outcomes for patients receiving CAR T-cell therapies were 

selected from the studies included in the clinical review (Section 7). Data sources were selected for use 

in the economic evaluation according to their level of evidence. No RCT data and limited NRSI data 

were identified, therefore data from single-arm studies were considered. 

The clinical review was limited to studies including a CAR T-cell therapy arm. As single-arm study data 

had to be used for the economic evaluation, additional evidence for the comparator arm was needed for 

the incremental benefit of CAR T-cell therapy to be assessed. A pragmatic approach was taken to 

identifying potentially relevant data sources for the comparators, including a search of known economic 

evaluations and HTAs on CAR T-cell therapies as well as clinical practice guidelines for the target 

populations. Where reasonable, sources used in the existing studies were considered to inform 

comparative survival outcomes for the modelling. As required, additional literature was sought to inform 

comparative survival estimates, with either new evidence for newly identified comparators (focusing on 

key trials) or updated evidence on previously considered comparators (i.e. updated results from 

previously used trials or from expanded access studies). 

As data from single-arm studies were used for the economic evaluation, the incremental benefit of CAR 

T-cell therapy was based on a naïve treatment comparison between CAR T-cell therapy and the 

comparator, introducing significant uncertainty into the evaluation. 

To estimate QALYs, health state utilities and treatment-related and AE-related disutilities were 

incorporated into the model. A pragmatic approach was taken to identify potentially relevant sources for 

utilities and disutilities, including a search of known economic evaluations and HTAs for the populations 

of interest. 





























 

CAR T-Cell Therapies | HTA Report 157 

8.4.1.1.7 Cost of progression 

A one-off cost upon disease progression was built into the analysis using Swiss DRG costings for 

leukaemia admissions (R63B, R63D or R63E) or lymphoma admissions (R61A-D) for B-ALL and LBCL 

populations, respectively. 

Table 42  Model inputs for a one-off cost upon disease progression 

Resource Source Unit cost (CHF) [range] Proportion 
of cohort 

Comments  

Progression cost for 
B-ALL patients 

Swiss DRGs 
R63B, R63D 
and R63E 

21,241.50 [10,290.00 to 
38,734.50] 

Upon 
progression 

Simple average across DRGs. 
Range costed using Swiss DRGs 
R63E and R63B, respectively. 

Progression cost for 
LBCL patients 

Swiss DRGs 
R61A-D 

19,887.00 [9,145.50 to 
39,984] 

Upon 
progression 

Simple average across DRGs. 
Range costed using Swiss DRGs 
R61D and R61A, respectively. 

Abbreviations: 
B-ALL = B-cell acute lymphoblastic leukaemia, CAR = chimeric antigen receptor, CHF = Swiss franc, DRG = diagnosis related group, LBCL 
= large B-cell lymphoma. 
 

8.4.1.2 Comparator costs 

Costs considered for comparator therapies included those for relevant chemotherapy or immunotherapy 

regimens, subsequent allogenic SCT (for B-ALL populations) and a one-off cost upon disease 

progression.  

For the B-ALL population, the economic model compared CAR T-cell therapy (± allogenic SCT) to 

blinatumomab (± allogenic SCT). A pragmatic approach was taken in comparing CAR T-cell therapy to 

a single comparator in an exemplar-type fashion. Blinatumomab was prioritised for modelling as it has 

been considered previously in the literature and by other HTA agencies. Both blinatumomab (± allogenic 

SCT) and inotuzumab (± allogenic SCT) were included when calculating potential cost offsets in the 

BIA. A 50-50 split between the 2 regimens was, arbitrarily, assumed for the BIA (see Section 8.6.2).  

For the LBCL population, historical control was the primary comparator used in the economic modelling. 

A simplified costing approach applied R-GEMOX treatment costs to the comparator arm in this 

comparison (an arbitrary selection). POLA-BR was considered in supplementary analyses, with 

corresponding treatment costs assigned. These additional analyses allowed for an exploration of how 

choice of comparator impacts the ICER. The choice to explore this comparator in secondary analyses 

was an arbitrary selection.  

R-GEMOX, GEMOX, POLA-BR, rituximab plus bendamustine, tafasitamab plus lenalidomide and 

pembrolizumab (for a proportion of PMBCL patients only) were all considered when calculating potential 

cost offsets for LBCL patients in the BIA. Specifically, pembrolizumab costs were considered for 1.2% 

of the LBCL cohort (r/r PMBCL accounted for approximately 2.5% of all DLBCL/PMBCL patients; 
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Section 8.6.2). For the remainder of the LBCL cohort, an average cost across potential salvage 

regimens (i.e. R-GEMOX, bendamustine and rituximab, POLA-BR, tafasitamab and lenalidomide, 

GEMOX) was derived, with each regimen assumed to account for 20% of use. 

A summary of the costing approaches adopted is provided below.  

8.4.1.2.1 Treatment: administration costs 

Both inpatient and outpatient administration settings were considered when costing the comparator 

therapies, with an assumed 50-50 split across settings for LBCL populations. For paediatric B-ALL 

patients, only inpatient admissions were considered for the costings. 

Inpatient administrations were costed using Swiss DRGs R61A-D for LBCL populations and Swiss 

DRGs R63B, R63D and R63E for the B-ALL population (verified via expert consultation). Surcharge 

codes were added where applicable (Section 8.4.1.2.2). 

Outpatient administration cost calculations were based on TARMED positions and the Analysenliste. 

The calculation included costs for a physician consultation and an oncology day clinic stay for each 

infusion day of the cycle and laboratory tests once per cycle. Drug costs, based on Spezialitätenliste 

pricing (Section 8.4.1.2.2), were then added. 

8.4.1.2.2 Treatment: drug costs 

The regimens considered as potential comparators are outlined below. Cost calculations for both the 

economic modelling and the BIA assumed that patients would receive one of the comparator options. 

For the inpatient setting, surcharge codes (in addition to the assigned Swiss DRG costings) were applied 

where appropriate, including rituximab (ZE-2023-62), lenalidomide (ZE-2023-89), pembrolizumab (ZE-

2023-137), blinatumomab (ZE-2023-138) and inotuzumab (ZE-2023-166). For the outpatient setting, 

drug costs per Spezialitätenliste pricings applied. 

8.4.1.2.2.1 R-GEMOX 

Salvage chemotherapy with R-GEMOX was costed according to the following dosing schedule: 2-week 

cycle repeated up to 8 cycles; rituximab 375 mg/m2 IV on day 1, gemcitabine 100 mg/m2 IV on day 1 

and oxaliplatin 100 mg/m2 IV on day 1.240 Costing calculations assumed a median of 5 cycles (range: 1 

to 8 cycles) across treated patients.241 

In the base case economic model, costs for R-GEMOX were included for the historical control 

comparator. A summary of R-GEMOX therapy costs is provided in Table 43. 













 

CAR T-Cell Therapies | HTA Report 164 

8.4.2 Survival outcomes 

A limited selection of NRSIs was identified in the clinical review; however, none provided complete data 

to inform the economic analysis (i.e. considered a relevant comparator or reported both OS and PFS). 

Therefore, data from single-arm studies on the CAR T-cell therapies and comparator therapies were 

utilised in the analyses. 

Single-arm studies on the CAR T-cell therapies were identified in the clinical evidence review (Section 

7). Additional data on comparator therapies were retrieved via pragmatic searches, allowing the 

incremental benefit of CAR T-cell therapy to be assessed. Nevertheless, there is very high uncertainty 

in the comparisons made given the absence of reliable comparative evidence. Moreover, separate 

parametric models were fitted to individual treatment arms. 

8.4.2.1 CAR T-cell therapies 

Clinical evidence on CAR T-cell therapies was sourced from the pivotal studies for each population (i.e. 

ELIANA for tisa-cel in B-ALL; ZUMA-1 for axi-cel in LBCL patients; JULIET for tisa-cel in DLBCL).2,3,144 

8.4.2.1.1 Tisa-cel for B-ALL 

The existing Swiss economic evaluation of tisa-cel in r/r B-ALL used pooled data from the ELIANA trial 

(data cut-off 13 April 2018), the ENSIGN trial (data cut-off 6 October 2017) and the B2101J trial (data 

cut-off May 2018).1  

Since publication of the existing Swiss evaluation, updated outcome data for the ELIANA cohort across 

a median follow-up time of 38.8 months have been published.2 Overall, 97 patients were enrolled in the 

trial and received apheresis, and 79 (81.4%) received a tisa-cel infusion.  

EFS data were reported in the ELIANA trial. EFS was defined in the study as the time from infusion to 

the earliest of: death from any cause after remission, relapse or treatment failure (i.e. no response or 

discontinuation due to death, AEs, lack of efficacy or progressive disease, or new anticancer therapy). 

KM curves for OS and EFS based on these updated outcome data were digitised, and parametric 

survival models were fitted to the reconstructed IPD. The reconstructed KM curve for OS for the ELIANA 

cohort was reported in Figure 7, alongside results from 5 other single-arm studies that showed similar 

trends (regardless of sample size) with comparable rates of change (Section 7.3.9.2). EFS was not 

reported in Section 7.3.9. Survival outcomes were modelled for the entire cohort of infused patients (i.e. 

not stratified by response status). Figures displaying the fitted standard parametric curves and fitted 

spline models and tabulated AIC and BIC statistics for the fitted curves, are provided in Appendix G. 
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Figure 74 Example extrapolated survival outcomes for tisa-cel in r/r DLBCL 

 
Abbreviations: 
DLBCL = diffuse large B-cell lymphoma, OS = overall survival, PFS = progression-free survival, r/r = relapsed or refractory, tisa-cel = 
tisagenlecleucel. 
Note: 
Start age is assumed to be 56 years of age. Year 0 corresponds to age 56; year 1 to age 57; year 20 to age 76 etc.  

8.4.2.2 Comparator therapies 

A pragmatic approach was taken to identify literature on comparators in the third-line setting, beginning 

with a search of known economic evaluations on CAR T-cell therapies. Where reasonable, sources used 

in the existing studies were considered to inform comparative survival outcomes for the modelling. 

Additional literature was sought as required, with either new evidence for newly identified comparators 

(focusing on key trials) or updated evidence on previously considered comparators (i.e. updated results 

from previously used trials or from expanded access studies). Applicability of the comparative evidence 

to the Swiss setting was also explored. 

8.4.2.2.1 B-ALL 

Alternative therapy options (excluding palliative care) for children and young adults (up to 25 years of 

age) with refractory B-ALL or relapsed B-ALL after SCT or 2 or more lines of therapy and most relevant 

in the current Swiss context, include compassionate use of blinatumomab or inotuzumab as a potential 

bridge to allogenic SCT (see Section 8.2.5). 

The existing Swiss economic evaluation considered salvage chemotherapy fludarabine, cytarabine and 

idarubicin (FLA-IDA), clofarabine combination therapy or blinatumomab as comparators.1 Clinical 

evidence was sourced from von Stackelberg 2011 (salvage chemotherapy); Hijiya 2011, Locatelli 2009 

and Miano 2012 (clofarabine combination therapy); and von Stackelberg 2016 (blinatumomab, B-

ALL).177-181 Four other retrieved studies also considered blinatumomab as a potential comparator, all 
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Figure 75  Kaplan Meier curve for blinatumomab OS, generated from reconstructed IPD 

 

Abbreviations: 
IPD = individual patient data, OS = overall survival. 
 

OS: blinatumomab for B-ALL 

The lognormal and generalised gamma distributions showed the best statistical fit to OS data (i.e. 

showed the lowest AIC values). At 3, 5 and 10 years, the fitted lognormal curve suggested survival 

probabilities of 23.4%, 14.2% and 6.2%, while the generalised gamma distribution suggested survival 

probabilities of 26.1%, 17.9% and 10.0%. Of the flexible spline models fitted, 1-knot models using an 

odds or probit model provided the best statistical fit (i.e. lowest AIC of the flexible spline models). These 

curves suggested similar extrapolated survival probabilities to the best-fitting parametric models, 

therefore these have not been considered. A lognormal distribution was selected for the base case as 

it provided the lowest AIC value and aligns with the modelling used for the intervention in this population. 

Scenarios using a lognormal distribution followed by assumed long-term survivorship extrapolations 

beyond year 5 and considering an alternative parametric distribution (generalised gamma) were 

undertaken.  

8.4.2.2.1.1.1 EFS: blinatumomab for B-ALL 

An EFS outcome, as defined in the ELIANA trial, was not reported in the blinatumomab studies. Instead, 

as done in previous evaluations including the York mock model, EFS was derived from the reconstructed 

OS curve by assuming a constant cumulative HR of 0.83.1,197,255 
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8.4.2.2.1.1.2 Applicability to the Swiss context 

Blinatumomab is not listed on the Spezialitätenliste for paediatric patients; however, expert advice states 

that patients may be treated under compassionate use principles. Further clinical advice states that, in 

practice, CAR T-cell therapy, blinatumomab and allogenic SCT (as well as inotuzumab) are considered 

as complementary modalities used in various combinations with one another. The evaluation for this 

HTA did not capture such complexities, and results should therefore be interpreted in view of this. 

8.4.2.2.1.2 Summary of comparative survival 

KM plots generated from the reconstructed IPD for OS for tisa-cel and blinatumomab are presented in 

Figure 76. 

Figure 76 OS Kaplan Meier curves for tisa-cel and blinatumomab, generated from 

reconstructed IPD 

 

Abbreviations: 
IPD = individual patient data, OS = overall survival, tisa-cel = tisagenlecleucel. 

Extrapolations informed by lognormal curves, both with and without a switch to SMR-adjusted 

background mortality beyond year 5, are shown in Figure 77. After 10 years (age of model cohort: 21 

years), survival rates of 37.9% and 6.2% for CAR T-cell therapy and blinatumomab, respectively, were 

modelled. After 40 years (age of model cohort: 51 years), survival rates of 16.2% and 0.7% were 

modelled (Figure 77). 
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Figure 78 Kaplan Meier curve for a DLBCL historical control, generated from reconstructed 

IPD 

 

Abbreviations: 
DLBCL = diffuse large B-cell lymphoma, IPD = individual patient data, OS = overall survival. 

8.4.2.2.2.1.1 OS: historical controls for LBCL 

Model diagnostics for the fitted curves indicated the spline models with 2 knots provided the best fit for 

the data (i.e. showed the lowest AIC values). A 2-knot spline model using a hazard model was selected 

for the base case, given it provided the lowest AIC value. This model suggested survival probabilities at 

3, 5 and 10 years of 16.4%, 13.4% and 10.0%. The generalised gamma was the best-fitting parametric 

distribution (based on AIC) and it was considered as an alternative selection in the scenario analysis. 

Beyond year 3, the generalised gamma suggested lower survival probabilities than the base case 2-

knot spline model. Specifically, the generalised gamma suggested survival probabilities at 3, 5 and 10 

years of 14.6%, 8.4% and 3.3%. 

8.4.2.2.2.1.2 PFS: historical controls for LBCL 

PFS was not reported for the defined historical control cohort. As in existing evaluations, PFS was 

derived from OS by assuming a constant cumulative HR of 0.65.1  

8.4.2.2.2.1.3 Applicability to the Swiss context 

A retrospective study describing the outcomes of Swiss patients with DLBCL after high-dose 

chemotherapy and autologous SCT provides evidence on the management of high-risk or relapsed 

DLBCL in Switzerland before the availability of CAR T-cell therapies.256 After autologous SCT, r/r 
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8.4.2.2.2.2.1 OS: Polatuzumab vedotin for LBCL 

The best-fitting curve to the OS data was a generalised gamma curve (i.e. it showed the lowest AIC 

value), followed by 1-knot spline models. Based on the AIC, the generalised gamma distribution was 

selected for the base case. Scenario analyses focused on the CAR T-cell therapy versus historical 

control comparisons; testing of alternative extrapolations for POLA-BR was not prioritised. 

8.4.2.2.2.2.2 PFS: Polatuzumab vedotin for LBCL 

A generalised gamma curve fit the PFS data best, followed by a lognormal model (i.e. they showed the 

lowest and second lowest AICs, respectively). A generalised gamma distribution was selected for the 

base case. Compared to the best-fitting flexible spline model (1-knot probit model), the generalised 

gamma suggested slightly higher survival probabilities beyond year 5 (5- and 10-year probabilities of 

20.7% and 12.2% for the 1-knot spline model, and 20.9% and 13.4% for the generalised gamma). 

Scenario analyses focused on the CAR T-cell therapy vs. historical control comparisons; testing of 

alternative extrapolations for POLA-BR was not prioritised. 

8.4.2.2.2.2.3 Applicability to the Swiss context 

Polatuzumab in combination with bendamustine and rituximab (i.e. POLA-BR) is temporarily reimbursed 

on the Spezialitätenliste for the treatment of adult patients with r/r DLBCL who are ineligible for 

haematopoietic SCT (temporary limitation until 30 April 2026).245 POLA-BR may be used as a stand-

alone treatment or as a bridging therapy to other treatments, including CAR T-cells. The EBMT/EHA 

handbook suggests that the potential for polatuzumab to serve as a curative treatment is small if it exists 

at all, but that it may be a good candidate as a bridging therapy prior to CAR T-cell therapy.238 

Observational evidence provides some insight to the utilisation patterns of polatuzumab in practice. A 

retrospective observational study has analysed the outcomes of German patients treated with 

polatuzumab vedotin under the German compassionate use program.259 Patients (n=105) were eligible 

for treatment if they had failed at least 2 lines of therapy and received polatuzumab (± chemotherapy 

backbone) as a salvage treatment (n=54; 51.4%) or as a bridging treatment (n=51; 48.6%) to CAR T-

cell therapy or allogenic SCT. One retrospective observational study analysed the outcomes of Italian 

patients (n=55) treated with polatuzumab and rituximab (with [n=36] or without [n=19] bendamustine) 

via an early access program.260 In this study, polatuzumab was used as a bridge to CAR T-cell therapy 

in one patient.260 Another retrospective observational study analysed the outcomes of United Kingdom 

(UK) patients treated with polatuzumab (n=133) via the Early Access to Medicines Scheme or the 

Cancer Drugs Fund with the intent to bridge to CAR T-cell therapy (n=40; 31%), as reinduction therapy 

with planned SCT consolidation (n=13; 9.8%) or as a stand-alone treatment (i.e. no planned CAR T-cell 
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therapy or SCT; n=78; 58.6%).261 Expert clinical advice is that some Swiss centres are switching to 

POLA-BR as a bridging therapy prior to CAR T-cell therapy.  

Regarding use of POLA-BR as a stand-alone treatment, POLA-BR may provide an option for patients 

unable to receive CAR T-cell therapy.258 In the modelling, it was considered as a comparator to CAR T-

cell therapies in scenario analysis. 

8.4.2.2.2.3 Summary of comparative survival 

8.4.2.2.2.3.1 Axi-cel for LBCL 

Comparisons made include axi-cel versus a historical control (i.e. the CORAL extension cohorts) and 

axi-cel versus POLA-BR. KM plots generated from the reconstructed IPD by comparison are provided 

in Figure 80 and Figure 81. 

 

Figure 80 OS Kaplan Meier curves for axi-cel and a historical control, generated from 

reconstructed IPD 

 
Abbreviations: 
axi-cel = axicabtagene ciloleucel, IPD = individual patient data, OS = overall survival. 
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Figure 81 OS Kaplan Meier curves for axi-cel and POLA-BR, generated from reconstructed IPD 

 
Abbreviations: 
axi-cel = axicabtagene ciloleucel, IPD = individual patient data, OS = overall survival, POLA-BR = polatuzumab, bendamustine and 
rituximab. 

 

Extrapolations used in the base case modelling for OS are shown in Figure 82.  

Figure 82 Extrapolated OS outcomes for axi-cel and relevant comparators 

 
Abbreviations: 
axi-cel = axicabtagene ciloleucel, k1 = 1-knot, k2 = 2-knots, OS = overall survival, POLA-BR = polatuzumab, bendamustine and rituximab, 
SPL = spline model.  
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8.4.2.2.2.3.2 Tisa-cel for DLBCL 

Comparisons made included tisa-cel versus a historical control (i.e. the CORAL extension cohorts) and 

tisa-cel versus POLA-BR. KM plots generated from the reconstructed IPD by comparison are provided 

in Figure 83 and Figure 84. 

Figure 83 OS Kaplan Meier curves for tisa-cel and a historical control, generated from 

reconstructed IPD 

 
Abbreviations: 
IPD = individual patient data, OS = overall survival, tisa-cel = tisagenlecleucel. 

Figure 84 OS Kaplan Meier curves for tisa-cel and polatuzumab, generated from reconstructed 

IPD 

 
Abbreviations: 
IPD = individual patient data, OS = overall survival, tisa-cel = tisagenlecleucel. 
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8.5 Results: cost-effectiveness 

8.5.1 Tisa-cel for B-ALL 

One directly applicable study assessing the cost-effectiveness of tisa-cel in children and young adults 

with r/r B-ALL was identified (Section 8.1.2).1 Key economic findings are reported narratively, followed 

by results of the economic modelling performed for the current HTA. 

The economic evaluation of tisa-cel relative to blinatumomab for this HTA was informed by indirect 

treatment comparisons. Results should be interpreted in view of the limitations of such comparisons. 

The results should also be considered in view of the fact that, in practice, CAR T-cell therapy, 

blinatumomab and allogenic SCT (as well as inotuzumab) are considered as complementary modalities 

used in various combinations with one another. The evaluation for this HTA was not constructed to 

capture such complexities. Instead, the evaluation compared CAR T-cell therapy to blinatumomab, with 

both therapies followed by allogenic SCT in a proportion of patients. Costs and disutilities were included 

for patients modelled to receive allogenic SCT. 

8.5.1.1 Literature findings 

Moradi-Lakeh 2021 presented an economic evaluation of tisa-cel compared to salvage chemotherapy 

(FLA-IDA), clofarabine combination therapy, and blinatumomab (as 3 separate comparisons) from the 

perspective of the Swiss mandatory health insurance system (societal perspective in sensitivity 

analysis).1 The publication reported an incremental cost for tisa-cel compared to blinatumomab of 

CHF226,344 (2023 CHF225,154), incremental effects of 6.89 LYs and 6.22 QALYS, and an ICER of 

CHF36,419 (2023 CHF36,227). Inclusion of productivity gain, the discount rate, HR for the comparator 

versus tisa-cel, and the time horizon were shown to have the biggest impact on the ICER in a one-way 

DSA. PSA suggested tisa-cel to have a 100% chance of being cost-effective at a hypothetical WTP of 

CHF100,000. 

8.5.1.2 ICER 

Incremental cost-effectiveness of tisa-cel relative to blinatumomab for paediatric and young adult 

patients (<25 years of age; assumed age of 11 years at treatment initiation) with r/r B-ALL over a lifetime 

(88-year) time horizon, as estimated in the analyses conducted for this HTA, are presented in Table 54. 

Findings of the evaluations undertaken for this HTA indicate a higher ICER (CHF70,634) than does the 

existing economic evidence.  
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Figure 88 ICER as a function of CAR T-cell therapy product price, B-ALL population 

 
Abbreviations: 
B-ALL = B-cell acute lymphoblastic leukaemia, CAR = chimeric antigen receptor, CHF = Swiss franc, ICER = incremental cost effectiveness 
ratio, QALY = quality-adjusted life year. 

8.5.2 Axi-cel for LBCL 

No existing economic evidence on axi-cel for the treatment of r/r LBCL in the Swiss healthcare context 

was identified in the literature (Section 8.1.2). Results generated for this HTA are presented. 

Base case results are presented for axi-cel relative to a historical control and POLA-BR. Subsequent 

SCT use was not explicitly modelled (no cost or disutilities for SCT were included in the LBCL model). 

Modelling was informed by naïve treatment comparisons and results should be interpreted in view of 

this limitation. Sensitivity analyses were conducted on the model, which compared axi-cel to a historical 

control. Comparisons against POLA-BR are presented as scenario analyses, providing a range of 

potential ICER values. 

ICER 

Incremental cost-effectiveness of axi-cel relative to each comparator for the management of patients 

with r/r LBCL in the third-line setting over a lifetime horizon (42 years; assumed age of 58 years at 

treatment initiation) are presented in Table 56.  

Axi-cel was associated with higher expected per patient costs, LYs and QALYs relative to all 

comparators. Axi-cel demonstrated the most favourable cost-effectiveness relative to a historical control, 

followed by POLA-BR.  
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Table 56 Lifetime extrapolated ICERs of axi-cel for patients with r/r LBCL 

 Axi-cel Historical control POLA-BR 
Expected cost per patient (CHF) 460,856 79,582 102,831 
Incremental cost (CHF) NA 381,274 358,025 
Expected LYs per patient 8.22 2.83 3.82 

Incremental LYs NA 5.39 4.40 
Expected QALYs per patient 6.33 2.02 2.83 
Incremental QALYs NA 4.32 3.50 
ICER (cost per QALY gained) NA 88,346 102,220 

Abbreviations: 
axi-cel = axicabtagene ciloleucel, CHF = Swiss franc, ICER = incremental cost-effectiveness ratio, LY = life year, NA = not available, POLA-
BR = polatuzumab, bendamustine and rituximab, QALY = quality-adjusted life year. 

8.5.2.1 Univariate sensitivity analysis 

Figure 89 shows the impact of uncertainty in cost, utility and proportion inputs on the ICER for axi-cel 

in comparison to a historical control. Major drivers of the ICER included the CAR T-cell therapy product 

price, and administration costs associated with the hospital episode for treatment with either the 

comparator or CAR T-cell therapy.  

Additional uncertainties introduced by modelling assumptions, including extrapolation assumptions, are 

discussed in Section 8.5.2.3.  

Figure 89 Tornado diagram of uncertainty in parameter values, axi-cel compared to historical 

control 

 

Abbreviations: 
axi-cel = axicabtagene ciloleucel, CART = chimeric antigen receptor T-cell therapy, EV = expected value, ICER = incremental cost-
effectiveness ratio, ICU = intensive care unit, IVIG = intravenous immunoglobulin, PFS = progression free survival, RGEMOX = rituximab, 
gemcitabine, oxaliplatin. 
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8.5.2.2 Probabilistic sensitivity analysis 

PSA explored the combined uncertainty across cost, utility and patient percentage inputs. Note that 

uncertainty introduced through methodological assumptions relating to the time horizon, discount rate, 

source of HSUV, duration of IVIG for patients requiring replacement therapy after tisa-cel, and 

extrapolation approach adopted, is not reflected in the PSA results. These were explored through 

scenario analysis (Section 8.5.2.3).  

A mean expected ICER of CHF88,560 per QALY gained (95% C: from PSA: CHF85,770 to 

CHF107,259) was estimated. The CEAC is presented in Figure 90. When considering WTP thresholds 

of CHF50,000, CHF100,000 and CHF150,000, axi-cel had probabilities of cost-effectiveness of 0.0%, 

93.9% and 100%, respectively, compared to historical control.  

Figure 90 Cost-effectiveness acceptability curve, axi-cel compared to historical control 

 
Abbreviations: 
CHF = Swiss francs; QALY = quality-adjusted life year; WTP = willingness-to-pay. 

8.5.2.3 Scenario analysis 

Scenario analyses tested the impact of time horizon, discount rate, source of HSUV, duration of IVIG 

for patients requiring replacement therapy after tisa-cel, included cost components, and extrapolation 

approach adopted. Results for the comparison with a historical control are shown in Table 57. 
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8.5.3.1 Literature findings 

Moradi-Lakeh 2021 presented an economic evaluation of tisa-cel compared to salvage chemotherapy 

from the perspective of the Swiss mandatory health insurance system (societal perspective in sensitivity 

analysis).1 The publication reported an incremental cost for tisa-cel compared to salvage chemotherapy 

of CHF255,835 (2023 CHF254,489), incremental effects of 2.63 LYs and 2.26 QALYS, and an ICER of 

CHF113,179 (2023 CHF112,584). Start age, discount rate, treatment costs for tisa-cel, and the inclusion 

of productivity gain were shown to have the biggest impact on the ICER in one-way DSA. PSA suggested 

tisa-cel to have 35% (approximate) and 86.6% probabilities of being cost-effective at WTP thresholds of 

CHF100,000 and CHF150,000 per QALY, respectively. 

8.5.3.2 ICER 

Incremental cost-effectiveness of tisa-cel relative to each comparator for the management of patients 

with r/r DLBCL in the third-line setting over a lifetime horizon (44-year time horizon) is presented in Table 

58. Findings of the present evaluation indicate a slightly higher ICER (CHF157,437) than does the 

existing economic evidence for tisa-cel relative to a historical salvage chemotherapy control 

(CHF129,840 per QALY). Economic outcomes appear less favourable for tisa-cel relative to the 

alternative comparator considered in the current analysis (CHF157,437 per QALY compared with POLA-

BR). 

Table 58 Lifetime extrapolated ICER of tisa-cel for the treatment of r/r DLBCL 

 Tisa-cel Historical control POLA-BR 

Expected cost per patient (CHF) 455,611 78,566 102,800 
Incremental cost (CHF) NA 377,045 352,811 
Expected LYs per patient 6.44 2.86 3.85 
Incremental LYs NA 3.58 2.59 
Expected QALYs per patient 5.10 2.20 2.86 
Incremental QALYs NA 2.90 2.24 

ICER (cost per QALY gained) NA 129,840 157,437 
Abbreviations: 
CHF = Swiss franc, DLBCL = diffuse large B-cell lymphoma, ICER = incremental cost-effectiveness ratio, LY = life year, POLA-BR = 
polatuzumab, bendamustine and rituximab, QALY = quality-adjusted life year, tisa-cel = tisagenlecleucel.  
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8.5.3.3 Univariate sensitivity analysis 

Figure 92 displays the impact of uncertainty in cost, utility and proportion inputs on the ICERs of tisa-

cel relative to a historical control. CAR T product price (CHF370,755 ±20%), assumed duration of 

comparator treatment, and hospitalisation costs for the administration of CAR T-cell therapy or the 

comparator, demonstrated the greatest impact. Across uncertainty ranges for the biggest driver (CAR 

T-cell therapy product price), the ICER ranged from CHF106,604 to CHF153,077. 

Additional uncertainties introduced by modelling assumptions, including extrapolation assumptions, are 

discussed in Section 8.5.3.5. 

Figure 92 Tornado diagram of uncertainty in parameter values, tisa-cel compared to historical 

control for DLBCL 

 

Abbreviations: 
CAR T = chimeric antigen receptor T-cell therapy, DLBCL = diffuse large B-cell lymphoma, EV = expected value, ICER = incremental cost-
effectiveness ratio, ICU = intensive care unit, IVIG = intravenous immunoglobulin, PFS = progression free survival, RGEMOX = rituximab, 
gemcitabine, oxaliplatin. 
 

8.5.3.4 Probabilistic sensitivity analysis 

PSA explored the combined uncertainty across cost, utility and patient percentage inputs. Note that 

uncertainty introduced through methodological assumptions relating to the time horizon, discount rate, 

source of HSUV, duration of IVIG for patients requiring replacement therapy after tisa-cel, and 

extrapolation approach adopted is not reflected in the PSA results. These were explored through 

scenario analysis (Section 8.5.3.5). 

A mean expected ICER of CHF130,157 per QALY gained (95% CI from PSA: CHF126,028 to 

CHF157,836) was estimated. The CEAC is presented in Figure 93. When considering WTP thresholds 
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of CHF50,000, CHF100,000 and CHF150,000, tisa-cel had probabilities of cost-effectiveness of 0.0%, 

0.0% and 94.8%, respectively, compared to the historical control.  

Figure 93 Cost-effectiveness acceptability curve, tisa-cel compared to historical control for 

DLBCL 

 
Abbreviations: 
CHF = Swiss francs; QALY = quality-adjusted life year; WTP = willingness-to-pay. 

8.5.3.5 Scenario analysis 

Scenario analyses tested the impact of time horizon, discount rate, source of HSUV, duration of IVIG 

for patients requiring replacement therapy after tisa-cel, included cost components, and extrapolation 

approach adopted. Results for the comparison with a historical control are shown in Table 59. Again, 

time horizon and discount rate demonstrated the largest impact on the ICER. Inclusion of additional 

longer-term costs post infusion (i.e. monthly IVIG for 40 years or additional mean monthly healthcare 

costs for 2 years post-infusion), and one-way changes in the selection of extrapolation approach for OS 

demonstrated moderate impacts.  
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Scenario 3: Assumed percentage of infusions from slot requests (87.5%) and growth rate from 

epidemiological approach 

In this scenario, 2 assumptions used in estimating the annual number of CAR T infusions and slot 

requests were altered: (1) growth rate based on epidemiological approach (i.e. Scenario 2), and (2) 

percentage of infusions from slot requests of 87.5% (Scenario 1). When both assumptions are altered 

simultaneously, the numbers of CAR T infusions and slot requests were 72 and 82, respectively, in 

2027. The estimated cost of CAR T and net costs were CHF34.96 million and CHF28.47 million, 

respectively. 

Scenario 4: All lymphodepleting chemotherapy provided as inpatient 

In the base case analysis, the unit cost of lymphodepleting chemotherapy was estimated based on the 

assumption that all lymphodepleting chemotherapies are administered as outpatient services. However, 

this assumption is subject to uncertainty (i.e. lymphodepletion may be given in the inpatient setting prior 

to infusion). As previously mentioned, when lymphodepleting chemotherapy is provided in an inpatient 

setting, relevant cost is covered under the same Swiss DRG as for the CAR T infusion without a 

surcharge. The estimated cost of CAR T and net cost is CHF60.69 million and CHF48.85 million, 

respectively, in 2027 (n=125 and n=150). 

Scenario 5 and 6: All bridging chemotherapy provided as inpatient or outpatient 

In the base case, bridging chemotherapy was assumed to occur across both the inpatient and outpatient 

settings. Experts suggest that most bridging chemotherapy is administered as inpatient treatment, but 

some Swiss centres are switching to polatuzumab as a bridging therapy provided in an outpatient 

setting. Under scenarios assuming all bridging chemotherapy varies from 100% inpatient to 100% 

outpatient, the estimated cost of CAR T varied from CHF60.77 million to CHF61.12 million in 2027. The 

corresponding net costs varied between CHF48.93 million and CHF49.27 million (for both scenarios, 

n=125 and n=150). 

Scenario 7: All Infusions of CAR T-cells have no/little ICU stay and no tocilizumab 

DRG codes for CAR T infusion are classified based on different levels of care and treatment required, 

ranging from those with no or minimal need for ICU stay (Scenario 7) to the most challenging and severe 

cases of complications (Scenario 8). When all patients were assigned to the DRG code involving no or 

little ICU stay and no tocilizumab, the estimated cost of CAR T was CHF59.14 million and the estimated 

net cost was CHF47.30 million in 2027 (n=125 and n=150).  
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Scenario 2023 2024 2025 2026 2027 

Comparator costs (CHF) 6,888,941 7,978,565 9,068,188 10,157,811 11,247,435 
Net cost (CHF) 30,257,316 35,043,113 39,828,911 44,614,709 49,400,506 
Scenario 2: Assumed growth rate from epidemiological approach 
CAR T infusions 66 67 69 70 72 
Slot requests 79 81 83 85 87 
CAR T costs (CHF) 31,978,759 32,757,968 33,537,177 34,316,386 35,095,594 
Comparator costs (CHF) 6,220,013 6,371,573 6,523,133 6,674,692 6,826,252 
Net cost (CHF) 25,758,746 26,386,395 27,014,044 27,641,693 28,269,343 
Scenario 3: Assumed percentage of infusions from slot requests (87.5%) and growth rate from epidemiological 
approach 

CAR T infusions 66 67 69 70 72 
Slot requests 75 77 79 80 82 
CAR T costs (CHF) 31,852,745 32,628,884 33,405,022 34,181,160 34,957,298 

Comparator costs (CHF) 5,907,236 6,051,174 6,195,112 6,339,051 6,482,989 
Net cost (CHF) 25,945,510 26,577,710 27,209,910 27,842,109 28,474,309 
Scenario 4: All lymphodepleting chemotherapy provided as inpatient 
CAR T infusions 77 89 101 113 125 
Slot requests 92 107 121 136 150 
CAR T costs (CHF) 37,171,019 43,050,356 48,929,694 54,809,032 60,688,369 
Comparator costs (CHF) 7,253,699 8,401,016 9,548,333 10,695,650 11,842,967 
Net cost (CHF) 29,917,320 34,649,341 39,381,361 44,113,382 48,845,403 

Scenario 5: All bridging chemotherapy provided as inpatient 
CAR T infusions 77 89 101 113 125 
Slot requests 92 107 121 136 150 
CAR T costs (CHF) 37,222,891 43,110,434 48,997,976 54,885,518 60,773,061 
Comparator costs (CHF) 7,253,699 8,401,016 9,548,333 10,695,650 11,842,967 
Net cost (CHF) 29,969,193 34,709,418 39,449,643 44,189,869 48,930,094 
Scenario 6: All bridging chemotherapy provided as outpatient 
CAR T infusions 77 89 101 113 125 

Slot requests 92 107 121 136 150 
CAR T costs (CHF) 37,433,855 43,354,766 49,275,676 55,196,587 61,117,497 

Comparator costs (CHF) 7,253,699 8,401,016 9,548,333 10,695,650 11,842,967 
Net cost (CHF) 30,180,157 34,953,750 39,727,344 44,500,937 49,274,530 
Scenario 7: All infusion of CAR T has no/little ICU stay and no tocilizumab 
CAR T infusions 77 89 101 113 125 
Slot requests 92 107 121 136 150 
CAR T costs (CHF) 36,223,286 41,952,721 47,682,156 53,411,591 59,141,025 

Comparator costs (CHF) 7,253,699 8,401,016 9,548,333 10,695,650 11,842,967 
Net cost (CHF) 28,969,588 33,551,705 38,133,823 42,715,941 47,298,059 
Scenario 8: All infusion of CAR T requires ICU stay and ~3 doses tocilizumab, and occasional ventilation 
CAR T infusions 77 89 101 113 125 

Slot requests 92 107 121 136 150 
CAR T costs (CHF) 39,816,363 46,114,114 52,411,866 58,709,617 65,007,369 
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Scenario 2023 2024 2025 2026 2027 

Comparator costs (CHF) 7,253,699 8,401,016 9,548,333 10,695,650 11,842,967 
Net cost (CHF) 32,562,664 37,713,099 42,863,533 48,013,968 53,164,402 
Scenario 9: Full uptake �± assumed number of patients receiving CAR T using epidemiological estimates 
CAR T infusions 210 212 214 215 217 
Slot requests 253 255 257 259 261 
CAR T costs (CHF) 102,555,080 103,334,296 104,113,512 104,892,728 105,671,944 
Comparator costs (CHF) 19,947,427 20,098,988 20,250,549 20,402,110 20,553,671 
Net cost (CHF) 82,607,653 83,235,308 83,862,963 84,490,618 85,118,273 

Scenario 10: IVIG administration for patients who receive comparator therapy (60% of total slot requests) 
CAR T infusions 77 89 101 113 125 

Slot requests 92 107 121 136 150 
CAR T costs (CHF) 37,293,213 43,191,878 49,090,543 54,989,208 60,887,873 
Comparator costs (CHF) 9,085,945 10,523,068 11,960,191 13,397,315 14,834,438 
Net cost (CHF) 28,207,268 32,668,810 37,130,351 41,591,893 46,053,435 
Scenario 11: Different combinations of comparator regimens, omitting tafasitamaib & lenalidomide for patients 
with DLBCL (24.7% each for other 4 regimens) 
CAR T infusions 77 89 101 113 125 
Slot requests 92 107 121 136 150 
CAR T costs (CHF) 37,293,213 43,191,878 49,090,543 54,989,208 60,887,873 
Comparator costs (CHF) 4,702,613 5,446,425 6,190,236 6,934,048 7,677,860 
Net cost (CHF) 32,590,600 37,745,453 42,900,306 48,055,159 53,210,012 

Scenario 12: Different combinations of comparator regimens, all patients with DLBCL (98.8%) receive GEMOX 
comparator therapy 
CAR T infusions 77 89 101 113 125 
Slot requests 92 107 121 136 150 

CAR T costs (CHF) 37,293,213 43,191,878 49,090,543 54,989,208 60,887,873 
Comparator costs (CHF) 2,041,840 2,364,798 2,687,756 3,010,714 3,333,671 
Net cost (CHF) 35,251,372 40,827,080 46,402,787 51,978,494 57,554,201 
Scenario 13: Different combinations of comparator regimens, taken out tafasitamaib & lenalidomide and POLA-
BR for patients with DLBCL (32.9% each for other 3 regimens) 

CAR T infusions 77 89 101 113 125 

Slot requests 92 107 121 136 150 
CAR T costs (CHF) 37,293,213 43,191,878 49,090,543 54,989,208 60,887,873 
Comparator costs (CHF) 3,681,348 4,263,626 4,845,905 5,428,183 6,010,462 
Net cost (CHF) 33,611,865 38,928,252 44,244,638 49,561,025 54,877,411 

Abbreviations: 
CAR = chimeric antigen receptor, CHF = Swiss franc, DLBCL = diffuse large B-cell lymphoma, GEMOX = gemcitabine and oxaliplatin, ICU 
= intensive care unit, IVIG = intravenous immunoglobulin, PMBCL = primary mediastinal B-cell lymphoma, POLA-BR = polatuzumab, 
bendamustine and rituximab.  
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8.6.3.2 Uncertainty analyses in B-ALL population 

Scenario 1: Assumed number of patients potentially eligible for CAR T using epidemiological 

estimates 

In the BIA base case estimates, the utilisation data for 2022 in the SBST registry were used as the basis 

for extrapolations, while the assumed growth in utilisation was based on trends observed in the 

epidemiological estimates (i.e. population growth only). By using the estimated number of patients from 

the epidemiological approach in this scenario an alternate estimate was provided. The estimated costs 

of CAR T-cell therapy and net costs were CHF2.58 million and CHF1.84 million, respectively, in 2027 

(n= 5). 

Scenario 2: All lymphodepleting chemotherapy provided as outpatient 

As previously discussed in the sensitivity analysis for scenario 4 within the DLBCL/PMBCL population, 

when lymphodepleting chemotherapy is provided as inpatient treatment, relevant cost is covered under 

the same Swiss DRG as for the CAR T-cell infusion without a surcharge. In this scenario, when 

lymphodepleting chemotherapy is provided as an outpatient treatment, an outpatient surcharge has to 

be considered. The estimated cost of CAR T and net cost is CHF3.47 million and CHF2.49 million, 

respectively, in 2027 (n= 6). 

Scenario 3: All Infusion of CAR T has no/little ICU stay and no tocilizumab 

As for the sensitivity analysis for scenario 7 in the DLBCL/PMBCL population, uncertainties arise when 

allocating patients to specific DRG codes, given that these codes take into account the complexity and 

resource needs of individual patients. When 100% of the population required no or little ICU stay and 

no tocilizumab, the estimated cost of CAR T and net cost is CHF3.22 million and CHF2.24 million, 

respectively, in 2027 (n= 6). 

Scenario 4: All infusion of CAR T requires ICU stay and ~3 doses tocilizumab, and occasional 

ventilation 

Similar to the sensitivity analysis for scenario 8 in the LBCL population, when assuming all patients 

developed SAEs that require extensive intervention and ICU monitoring, estimated cost of CAR T and 

net cost is CHF3.51 million and CHF2.52 million, respectively, in 2027 (n= 6). 

Scenario 5: Assumed number of patients receiving CAR T-cell therapy annually, upper bound  

In the BIA base case estimates, the utilisation data for 2022 in the SBST registry were used as the basis 

for extrapolations. However, utilisation data for 2022 were below 2021 figures (n=6 vs n=8). An upper 

bound analysis was undertaken, setting the number of CAR T-cell infusions for 2023 to 10 (20% increase 
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on the observed 2021 figure of 8). Estimated cost of CAR T and net cost is CHF5.67 million and CHF4.07 

million, respectively, in 2027 (n= 10). 

Table 67 Uncertainty analyses on projected net cost of CAR T vs comparators in B-ALL population 

 Scenario 2023 2024 2025 2026 2027 
 Scenario 1: Assumed number of patients potentially eligible for CAR T using epidemiological estimates 

A CAR T infusions 4 4 5 5 5 
B Slot requests 4 4 5 5 5 
C CAR T costs (CHF) 2,501,966 2,520,976 2,539,986 2,558,996 2,578,006 
D Comparator costs (CHF) 712,665 718,080 723,495 728,910 734,325 
E Net cost (CHF) 1,789,301 1,802,896 1,816,491 1,830,086 1,843,681 

 Scenario 2: All lymphodepleting chemotherapy provided as outpatient 
F CAR T infusions 6 6 6 6 6 
G Slot requests 6 6 6 6 6 

H CAR T costs (CHF) 3,396,805 3,415,889 3,434,973 3,454,057 3,473,141 
I Comparator costs (CHF) 964,566 969,985 975,404 980,823 986,242 
J Net cost (CHF) 2,432,239 2,445,904 2,459,569 2,473,234 2,486,899 
 Scenario 3: All infusion of CAR T has no/little ICU stay and no tocilizumab 
K CAR T infusions 6 6 6 6 6 
L Slot requests 6 6 6 6 6 
M CAR T costs (CHF) 3,153,841 3,171,560 3,189,279 3,206,998 3,224,717 

N Comparator costs (CHF) 964,566 969,985 975,404 980,823 986,242 

O Net cost (CHF) 2,189,275 2,201,575 2,213,875 2,226,175 2,238,475 
 Scenario 4: All infusion of CAR T requires ICU stay and ~3 doses tocilizumab, and occasional ventilation 
P CAR T infusions 6 6 6 6 6 
Q Slot requests 6 6 6 6 6 
R CAR T costs (CHF) 3,430,397 3,449,670 3,468,943 3,488,216 3,507,488 
S Comparator costs (CHF) 964,566 969,985 975,404 980,823 986,242 
T Net cost (CHF) 2,465,831 2,479,685 2,493,539 2,507,392 2,521,246 
 Scenario 5: Number of patients receiving CAR T annually, upper bound  

U CAR T infusions 10 10 10 10 10 
V Slot requests 10 10 10 10 10 

W CAR T costs (CHF) 5,612,153 5,631,178 5,650,203 5,669,228 5,688,253 
X Comparator costs (CHF) 1,598,577 1,603,996 1,609,416 1,614,835 1,620,254 
Y Net cost (CHF) 4,013,575 4,027,181 4,040,787 4,054,393 4,067,999 

Abbreviations: 
B-ALL = B-cell acute lymphoblastic lymphoma, CAR = chimeric antigen receptor, CHF = Swiss franc, ICU = intensive care unit. 
 

8.6.3.3 Scenario analysis: CAR T product price 

Uncertainty surrounds the current and future pricing of CAR T products. Surcharge codes apply but the 

tariffs for these codes are unpublished, so scenarios focusing on the product price were conducted. 

Base case costs of CHF379,500 and CHF370,755 were assumed for axi-cel and tisa-cel, respectively. 

A sensitivity analysis where the assumed product price for CAR T-cell therapies was reduced between 
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9.2.4 Findings: organisational issues 

The 5 included publications highlighted 4 potential organisational issues related to the treatment of B-

ALL and LBCL with CAR T-cell therapies.207,287-289,291  

The first organisational issue is the progression of disease that may occur during the manufacturing of 

CAR T-cells.288,291 Given that B-ALL and LBCL are aggressive conditions, it is not uncommon for patients 

to deteriorate between leukapheresis and the CAR T-cell infusion. The disease progression that may 

occur during the manufacturing process can result in patients being deemed ineligible for the infusion 

once the CAR T cells are received by the treatment centre, or can result in death for some patients.287,291 

Provision of bridging chemotherapy may be a way to address the disease progression that may occur 

during the CAR T-cell therapy manufacturing process.287,288 

The second organisational issue is the management of toxicities (i.e. CRS, ICANS, TLS) associated 

with CAR T-cell therapy.288,291 These toxicities can be life-threatening and need to be treated 

immediately.288,291 The general treatment for both CRS and ICANS is tocilizumab and 

corticosteroids.288,291 TLS is generally treated using SoC.288 Due to the severity of these toxicities, 

medical staff involved in patient care must be able to identify the conditions and provide early 

intervention.288,289 

The third organisational issue is resource utilisation.207 Ring 2022 states that within the European 

healthcare context, when the resource utilisation related to the manufacturing of the CAR T product is 

excluded, the therapy utilises less resources than autologous SCT.207  

The final organisational issue is that of ensuring the ongoing education of treating medical practitioners 

(e.g. nurses, physicians) in CAR T-cell therapy and the corresponding treatment processes.287,289 A 

barrier to the integration of CAR T-cell therapy into the health system is the lack of knowledge 

surrounding patient eligibility, treatment processes and the product itself.287,289 In the US, 59% of 

referring physicians let the treatment centres determine which of the 2 CAR T-cell therapies (i.e. axi-cel 

or tisa-cel) the patient should receive, because they feel they possess insufficient information about the 

products or process.287 In addition, treating physicians in the US were unaware that bridging 

chemotherapy can be used to slow disease progression during the CAR T-cell therapy manufacturing 

process.287 Nurses have been highlighted as being vital to ensuring successful patient management 

throughout the CAR T-cell therapy process,289 because they guide the patient through the multistep 

process of CAR T-cell therapy and help to identify and manage AEs (e.g. toxicities).289 To ensure that 

CAR T-cell therapy reaches its full potential in benefiting patients it is paramount that medical 

practitioners are familiar with the treatment process and are able to clearly communicate the process to 

patients and their caregivers.287-289,291 
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10.2 Ongoing clinical trials 

Ten ongoing clinical trial records were identified in the clinical trial databases (summarised in Appendix 

I), of which 3 will be conducted in a mixed population of B-ALL and LBCL patients, 6 will be conducted 

in LBCL or B-cell NHL patients, and 1 will be conducted in children and young adults with B-ALL. No 

studies will solely investigate PMBCL; however, these patients will be included in trials investigating 

LBCL patients. Of the ongoing clinical trials, 4 will evaluate axi-cel, 3 will evaluate tisa-cel and 3 will 

evaluate multiple CAR T-cell therapies (including axi-cel, tisa-cel and/or others). All ongoing trials are 

single-arm cohort studies or case-control studies with unclear comparator arms, thus will not contribute 

new information to warrant reconsideration of the evidence for axi-cel or tisa-cel in the proposed 

populations in the near future. 

10.3 Risk of insertional mutagenesis 

On 28 November 2023, the FDA issued a statement outlining reports of T-cell malignancies occurring 

in patients that had received CD-19-directed CAR T-cell therapies.306 These reports had been received 

by the FDA from clinical trials and/or postmarking adverse event data sources. The specific CAR T-cell 

therapies that were implicated were not named, rather, the entire class of CD-19-directed therapies was 

implicated, including tisa-cel and axi-cel.306 At the time of writing this HTA, the FDA are currently 

investigating the risk of T cell malignancy with serious outcomes, including hospitalisation and death, 

and recommend all patients treated with a CD-19-direct CAR T-cell therapy be monitored for secondary 

malignancy for the remainder of their lives.306 The statement also noted that, despite these reports, the 

overall benefits of these products continue to outweigh the potential risks for their approved uses.306 
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