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Gilead response to DMC regarding the assessment of Tecartus in R/R MCL 

Patients’ access to CAR T-cell therapies based on phase II data has been challenging in Denmark. 

Denmark was among the last countries in Europe to see a positive recommendation for YESCARTA®  in 3L+ 
DLBCL and approval awaited the 5-year data from the phase II ZUMA-1 trial. 

Due to the historic challenges in convincing DMC of the long-term value of cell therapies, Gilead Sciences waited to 
submit Tecartus® (brexu-cel) until 5-year OS data was available and mature for both indications: R/R Mantle Cell 
Lymphoma (MCL) and R/R Acute Lymphoblastic Leukemia (ALL).Yet recently, Tecartus®  for R/R ALL was 
rejected by DMC despite 5-year data from the phase II results from ZUMA-3 showing OS plateauing. DMC’s focus 
on uncertainty in the 3-year data for the intermediary composite outcome RFS, rather than the 5-year OS data, led to 
the removal of a cure assumption. This led to a reduced perceived value of Tecartus® in R/R ALL as the health 
economic model underestimated the observed OS landmarks from ZUMA-3, and thereby the incremental QALYs.  

Since its initial European marketing authorisation for R/R MCL 5 years ago, Tecartus® has been reimbursed across 
the vast majority of the European continent for both R/R MCL and R/R ALL based on the phase II data from 
ZUMA-2 and ZUMA-3, respectively. 

We are pleased that the high severity and unmet need within R/R MCL is recognised by DMC 

That being said, the main health economic analysis in the draft assessment report for Tecartus® in R/R MCL leads 
us to, once more, be concerned about DMC’s approach to extrapolating OS and fear it will continue to substantially 
reduce the perceived value of Tecartus®, i.e. the incremental QALYs estimated. 

It is concerning when DMC’s main analysis produces 2.23 incremental QALYs; where other Nordic HTA 
bodies found 3.54 in Sweden, a range from 2.24 to 5.24 in Finland [1], and Norway skipped the formal health 
economics altogether and simplified their assessment. 

However, in this specific assessment, DMC performed sensitivity analyses which shows the uncertainty on both 
sides of the point estimate in their main health economic analysis. Specifically, we agree that the sensitivity analysis 
put forward in the summary (OS extrapolation using LogNormal, in line with Gilead submission) is reasonable, 
especially given the properties of how the hazard is handled in the LogNormal distribution.   

Further to this, it should be noted that outcomes can be even better than the scenario DMC presents with LogNormal 
extrapolation of trial OS data – data relevant to a Danish setting shows cell therapies provide better outcomes in a 
real world setting than observed in the trial. 

As an example, in Figure 1, the left hand side of the figure shows the real-world survival outcomes of patients 
infused with YESCARTA® for the 3L+ DLBCL indication [2], and the right hand side shows the corresponding 
results from the pivotal trial for the indication: ZUMA-1 [3]. 

Figure 1: OS among YESCARTA® treated 3L+ DLBCL patients in Sweden [left], and in ZUMA-1 [right] 
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3. The patient population, 

intervention, choice of 

comparator(s) and relevant 

outcomes 

3.1 The medical condition 

MCL is a rare and aggressive type of B-cell non-Hodgkin’s lymphoma (NHL), with US 

studies estimating an incidence of < 1 case per 100,000 persons and accounts for 2–10% 

of cases of newly diagnosed NHL [15-19]. Patients generally present with non-specific 

signs and symptoms common to B-cell malignancies, including lymphadenopathy 

(swelling of the lymph nodes), fever and night sweats, weight loss, fatigue, and 

discomfort related to splenomegaly (swelling of the spleen) [15, 17, 20]. MCL is more 

common in men (3:1), and the median age at diagnosis ranges from 60 to 70 years old 

[15, 17]. 

MCL is characterised by a chromosome translocation (11,14) that results in 

overexpression of the cyclin D1 (CCND1) gene and aberrant expression of cyclin D1 in 

lymphocytes [21, 22]. Cyclin D1 has a range of cellular effects, including cell cycle 

regulation, DNA repair and transcriptional regulation; overexpression of cyclin D1 leads 

to deregulation of these cellular events [23]. Cyclin D1 overexpression alone is 

insufficient for malignant transformation; secondary genetic alterations are also required 

to initiate and drive MCL pathogenesis. Due to this, MCL has a high number of recurrent 

genetic and molecular alterations upon diagnosis [23, 24]. 

MCL has a heterogeneous clinical course but is generally considered an aggressive NHL 

with poor prognosis, requiring prompt intervention. Most patients have advanced stage 

disease at diagnosis, where the lymphoma has spread beyond the diaphragm and 

potentially to extra-nodal sites, especially the gastrointestinal tract, spleen and bone 

marrow [15, 16]. 

Overall median survival in MCL is estimated to be between three and five years and is 

the lowest among the different NHL subtypes [17, 25]. 

Despite good potential for response to aggressive front-line therapy options, most 

patients with MCL eventually relapse; the same is true for first-relapse MCL patients 

receiving second-line treatment, including BTKi treatment, to which a subset of patients 

will inevitably develop resistance [7, 26]. 

With each subsequent treatment line, prognosis worsens, and the chance of complete 

remission and remission duration successively decreases from front- to later-line therapy 

[7]. Early relapse to front-line therapy (initiation of second-line treatment within 12 

months) and progression of disease within 24 months of diagnosis (POD24) are 
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associated with a poor prognosis [16]. A retrospective chart review of patients with MCL 

treated in the post-rituximab era (2000–2014) showed complete remission rates 

decreasing from 81% with front-line therapy to 45% with second-line therapy and 30% 

with third-line therapy [7]. Associated PFS and OS rates similarly decreased from 87% 

and 95% at 1 year with front-line therapy to 56% and 83% with second-line therapy and 

to 35% and 72% with third-line therapy [7]. 

Outcomes after BTKi progression are particularly poor [26]. A recent Danish study by 

Trab et al. [27] reported inferior PFS and OS in a real-world setting in Denmark compared 

to clinical trials in patients with R/R MCL after receiving ibrutinib treatment. 

Limited data from retrospective studies suggest that the R-BAC regimen (rituximab + 

bendamustine + cytosine arabinoside) results in favourable response rates in patients 

with R/R MCL after BTKi therapy but the optimal treatment strategy has not been 

established in prospective studies [16]. Moreover, despite favourable response rates, 

durable responses have not been observed with any regimen, with a median PFS of only 

10.1 months (8.6 months with censoring for transplant) reported with the R-BAC 

regimen [28, 29]. In a retrospective, multicentre patient chart review that provides real-

world data to reflect recent clinical practice across seven European countries (SCHOLAR-

2), median OS from initiation of first post-BTKi therapy among 149 patients with R/R MCL 

was just 9.7 months (95% CI: 6.3, 12.7) [10]. A meta-analysis reported OS outcomes for 

post-BTKi standard therapies, where the median OS varied from 2.5 to 19.4 months with 

a lognormal distribution fitted estimated median OS of 9.1 months (95% CI: 7.3–11.3). 

Compared to the expected population in Denmark for brexu-cel, as per ZUMA-2, the 

SCHOLAR-2 population at the start of post-BTKi treatments was slightly older, had more 

patients with Stage IV disease and included 34% patients with Eastern Cooperative 

Oncology Group (ECOG) performance status (PS) 2. When restricting to 59 patients with 

ECOG PS of 0/1 (to match ZUMA-2) and allowing for a minimum of 12-month follow-up, 

the median OS for SoC was 15.7 months (95% CI 10.0–30.9) with an estimated 12-month 

OS of 57.5% [10]. 

As with prognosis, symptoms tend to worsen with relapse and contribute to a worsening 

in the patient's quality of life. Common symptoms of fatigue, fever, night sweats and 

lymphadenopathy are among those reported to be of greatest impact to patients, and 

R/R MCL generally interferes with patients’ quality of life and daily living, often 

preventing them from working, travelling, and performing simple day-to-day activities 

[30]. Such symptoms can often be exacerbated during treatment. Formal health-related 

quality of life (HRQoL) assessments clearly show an impaired HRQoL for patients with 

R/R MCL compared to the general population [31]. For those experiencing relapse and 

facing yet another line of treatment with limited expectation of benefit, there can be 

further emotional and physical trauma [32], not only for themselves but also for their 

families and close network. 
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Figure 1 Current treatment algorithm and treatment options in Danish clinical practice 

 

Abbreviations: B, bendamustine; BAC, bendamustine, cytosine arabinoside; BTKi, Bruton’s tyrosine kinase 
inhibitor; CHOP, cyclophosphamide, doxorubicin, vincristine, prednisone; R, rituximab; R/R MCL, relapsed or 
refractory mantle cell lymphoma. 

3.4 The intervention 

Tecartus® (brexucabtagene autoleucel [brexu-cel]) is a genetically modified autologous 

cell-based product containing T cells transduced ex vivo using a retroviral vector 

expressing an anti-CD19 chimeric antigen receptor (CAR) comprising a murine anti-CD19 

single-chain variable fragment (scFv) linked to the CD28 co-stimulatory domain and the 

CD3-zeta signalling domain. 

Brexu-cel binds to CD19-expressing cancer cells and normal B cells. Following anti-CD19 

CAR-T-cell engagement with CD19-expressing target cells, the CD28 co-stimulatory 

domain and CD3-zeta signalling domain activate downstream signalling cascades that 

lead to T-cell activation, proliferation, acquisition of effector functions and secretion of 

inflammatory cytokines and chemokines. This sequence of events leads to the killing of 

CD19-expressing cells. 

Brexu-cel is approved for the MCL indications with a condition by the EMA since 

December 2020. In addition to the MCL indication, brexu-cel was approved with a 

condition for the treatment of adult patients 26 years of age or above with relapsed or 

refractory B-cell precursor ALL in 02/09/2022 (application number II/0008/G) [1]. 

Brexu-cel is recommended in Sweden, Norway and Finland for both indications. 

Table 3 provides an overview of brexu-cel. 
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reactions, active uncontrolled infection or inflammatory disease or active graft-versus-

host disease (GvHD). 

Screening for hepatitis B virus (HBV), hepatitis C virus (HCV), and human 

immunodeficiency virus (HIV) must be performed before collection of cells for 

manufacturing brexu-cel. In addition, patients need to be monitored daily for the first 

seven days following infusion. Nearly all patients experienced some degree of CRS. 

Severe neurologic adverse reactions (also known as immune effector cell-associated 

neurotoxicity syndrome [ICANS]) have been observed in patients treated with brexu-cel. 

Other special warnings include infections and febrile neutropenia, viral reactivation (e.g. 

HBV), prolonged cytopenias, hypogammaglobulinemia, development of secondary 

malignancies, and tumour lysis syndrome (TLS). 

Brexu-cel is not recommended for patients who underwent an allogeneic stem cell 

transplant and suffer from active acute or chronic GvHD, who have relapsed with CD19-

negative disease after prior anti-CD19 therapy or who have CD19-negative disease or an 

unconfirmed CD19 status. 

3.4.2 The intervention in relation to Danish clinical practice 

As described in section 3.3, there is no single established SoC regimen for the treatment 

of R/R MCL, rather a mix of chemotherapeutic options [16, 35, 37]. Considering the 

available evidence, brexu-cel may be positioned as an alternative to the current SoC in 

Denmark, as depicted in Figure 2. 

Figure 2 Brexu-cel potential place in therapy, in relation to the Danish clinical practice 

 

Abbreviations: B, bendamustine; BAC, bendamustine, cytosine arabinoside; BTKi, Bruton’s tyrosine kinase 
inhibitor; CAR-T, chimeric antigen receptor T-cell therapy; CHOP, cyclophosphamide, doxorubicin, vincristine, 
prednisone; R, rituximab; R/R MCL, relapsed or refractory mantle cell lymphoma. 
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Bendamustine causes intra- and inter-strand 

crosslinks between DNA bases, resulting in cell 

death. 

Cytarabine acts through direct DNA damage 

and incorporation into DNA. 

Method of administration Rituximab, bendamustine, and cytarabine are 

administered as intravenous infusions. 

Dosing Rituximab: 375 mg/m2 on day 1 of a 28-day 

cycle. 

Bendamustine: 70 mg/m2 on days 1 and 2 of a 

28-day cycle. 

Cytarabine: 800 mg/m2 on days 1 to 3 of a 28-

day cycle.  

Dosing in the health economic model 

(including relative dose intensity) 

The health economic model assumes dosing as 

above of repeated 28-day cycles until 

progression or a maximum of six cycles. 100% 

RDI was also assumed for all separate 

treatments in the R-BAC regimen.  

Should the medicine be administered with 

other medicines? 

N/A 

Treatment duration/ criteria for end of 

treatment 

Until progression or a maximum of six cycles. 

Need for diagnostics or other tests (i.e. 

companion diagnostics) 

N/A 

Package size(s) Rituximab: 

• 100 mg x 2 vials IV 

• 500 mg x 1 vial IV 

Bendamustine: 

• 2.5 mg/ml 5 x 10 ml vials IV 

• 2.5 mg/ml 5 x 25 mg vials IV 

• 2.5 mg/ml 5 x 40 ml vials IV 

• 2.5 mg/ml 5 x 100 mg vials IV 

• 25 mg/ml 5 x 4ml vials IV 

Cytarabine: 

• 20mg/ml x 5ml vial IV 

• 20 mg/ml 5 x 5 ml vials IV 

• 100 mg/ml x 10 ml vials IV 
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favourable effects on survival are suggested to be the most persuasive outcome of a 

clinical trial. Prolonged PFS is considered to benefit the patient. 

The Danish treatment guidelines for R/R MCL [35] aim to support decisions for treatment 

for this patient population. OS and PFS are used as indicators for efficacy in the 

guidelines [35] and were included as efficacy endpoints in the ZUMA-2 trial [33]. 

In addition, OS and PFS have been used in previous DMC submissions for other 

lymphomas. In a recent assessment of a treatment for diffuse large B-cell lymphoma 

(DLBCL), the DMC considered PFS and OS to be adequate for the evaluation of efficacy 

[46]. 

4. Health economic analysis 
A previously developed health economic model in Microsoft® Excel was adapted to the 

Danish setting. The treatment effect of Tecartus® (brexu-cel) and SoC were based on 

ZUMA-2 (60 months DCO 1 April 2024) and SCHOLAR-2, respectively. 

4.1 Model structure 

The model is a standard three-state partition survival model (PSM): progression-free 

(pre-progression), progressed (post-progression), and death (Figure 3). The PSM 

framework depends on survival models to estimate the proportion of patients in each 

health state over time. Health state membership is derived directly from the OS and PFS 

survival models, with PFS restricted to ensure it does not exceed OS. Progression is 

calculated as the difference between OS and PFS. The pre-progression health state 

includes responders and patients who remain with stable disease. 

Figure 3 PSM health state distribution over time 

 

Abbreviations: OS: Overall survival; PFS: Progress-free survival. PSM: partition survival model 
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6. Efficacy 

6.1 Efficacy of brexu-cel compared to SoC for adult MCL 

(R/R MCL) patients who have received two or more lines 

of systemic therapy, including a Bruton’s tyrosine kinase 

(BTK) inhibitor 

6.1.1 Relevant studies 

The evidence base for the comparative efficacy consists of IPD from ZUMA-2 (n = 74 for 

the ITT set that included all enrolled/leukapheresed patients), and the SCHOLAR-2 (n = 

59 SoC cohort). 

An overview of both studies is presented in Table 13 and in Appendix A. 

ZUMA-2 is a single-arm, phase 2, multicentre study evaluating the efficacy of brexu-cel in 

subjects with R/R MCL who have been treated with up to five prior regimens, including a 

BTKi. ZUMA-2 included patients aged ≥18 years with an ECOG performance status of 0 or 

1 and histologically confirmed MCL that was R/R to up to five prior regimens, including 

an anthracycline-containing or bendamustine-containing chemotherapy, an anti-CD20 

monoclonal antibody, and BTKi therapy. The primary endpoint was ORR, and secondary 

endpoints included DOR, PFS, OS, HRQoL and safety. The latest available DCO was April 

1, 2024, with a median follow‑up of 67.8 months (range, 58.2‑88.6) in the mITT (n = 68) 

cohort [9]. 

SCHOLAR-2 is a European retrospective, observational, multicentre, international chart 

review of patients aged at least 18 years with R/R MCL, previously treated with a BTKi, 

and with disease progression while on BTKi therapy or who discontinued due to 

intolerance. The primary outcome was OS. Secondary outcomes included patient 

demographics, disease characteristics, and treatment patterns [10]. 

Patients were eligible if they received BTKi therapy and active treatment after 

progressing or being intolerant to BTKi therapy. Patients were further selected for study 

inclusion based on the following eligibility criteria (to match baseline and disease 

characteristics of patients enrolled in the ZUMA-2 trial): 

1. Aged ≥18 years; 

2. Relapsed or refractory MCL; 

3. Received BTKi therapy between July 2012 and July 2018 AND: 

a. While on BTKi therapy had progressive disease, OR 

b. Discontinued BTKi therapy due to intolerance; 

4. Received active therapy post-BTKi for R/R MCL; 

5. No current or history of central nervous system lymphoma; 

6. Have not received CAR therapy or other genetically modified T-cell therapy. 
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SCHOLAR- 2 

[10] 

Retrospective, 

observational, 

multicentre, 

international 

chart review 

study  

Median follow-

up of 27. years. 

Start: July 2012 

End: July 2018. 

≥18 years old with R/R 

MCL. Previous 

treatment with a BTKi, 

with disease progression 

while on BTKi therapy or 

who discontinued due 

to intolerance.  

Subsequent 

systemic anticancer 

treatments 

administered to 

patients with R/R 

MCL following BTKi 

therapy failure. The 

most common 

treatments were 

lenalidomide-

containing therapies 

(17.4%) and 

bendamustine+ 

rituximab (16.85%).  

 Primary outcome: 

The relevant outcome for this application is OS, defined as the time from 

the initiation of the first BTKi therapy to the date of death from any cause. 

The medium follow-up of the study was 27.6 months 

Abbreviations: R/R MCL; refractory/relapsed multiple myeloma, ORR; objective response rate, DOR; duration of response, PFS; progression-free survival, OS; overall survival, BOR; best objective response, AE; adverse event, 
MRD; minimal residual disease.
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Germany 1.4% 18.6% 

Italy 0% 18.6% 

Number of prior therapies (range) 3 (1-5) 3 (1-6) 

1 prior, n (%) 1 (1.4) 3 (5.1) 

2 prior, n (%) 13 (17.6) 21 (35.6) 

3 prior, n (%) 34 (45.9) 19 (32.2) 

4 prior, n (%) 15 (20.3) 6 (10.2) 

5 prior, n (%) 11 (14.9) 9 (15.3) 

6+ prior, n (%) 0 (0.0) 1 (1.7) 

Prior ASCT, n (%) 31 (41.9) 21 (35.6) 

Mean duration of prior BTKi therapy mo. 

(SD) 

11.1 (11.0) 11.9 (12.2) 

Prior BTKi ORR, n (%) 28 (37.8) 23/57 (40.4) 

ECOG performance status   

0, n (%) 47 (63.5) 27 (45.8) 

1, n (%) 27 (36.5) 32 (54.2) 

Disease staging   

I, n (%) 0 (0.0) 5/49 (10.2) 

II, n (%) 2 (2.7) 4/49 (8.2) 

III, n (%) 8 (10.8) 9/49 (18.4) 

IV, n (%) 64 (86.5) 31/49 (63.3) 

Splenic involvement, n (%) 26 (35.1) 16/42 (38.1) 

Extranodal disease, n (%) 43 (58.1) 11/42 (26.2) 

Bone marrow involvement, n (%) 42/73 (57.5)  20/42 (47.6) 

Type of prior BTKi therapy, Any BTKi, n (%) 74 (100) 59 (100) 

Ibrutinib, n (%) 62 (83.8) 56 (94.9) 
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8. Modelling of efficacy in the 

health economic analysis 

8.1 Presentation of efficacy data from the clinical 

documentation used in the model 

8.1.1 Extrapolation of efficacy data 

Clinical data from ZUMA-2 and the real-world study SCHOLAR-2 were used to extrapolate 

PFS and OS for Tecartus® and SoC, respectively. In the base case, standard survival 

models (exponential, Weibull, Gompertz, log-logistic, lognormal, gamma, and 

generalised gamma) were fitted to the individual trial data. Distribution selection 

followed the guidance from the DMC and NICE Decision Support Unit guidance (DSU) 

[52]. Extrapolations were compared visually against Kaplan-Meier curves, and statistical 

fit was evaluated using Akaike Information Criterion (AIC) and Bayesian Information 

Criterion (BIC). Additionally, clinical plausibility was assessed based on the shape of the 

hazard function and estimated PFS in relation to expected OS. Mortality estimates were 

bound by age- and gender-specific natural mortality rates from Danish life tables [53]. 

For Tecartus®, the effectiveness was based on the OS and investigator-assessed PFS 

estimates from the 60-month data-cut of the ZUMA-2 trial (data on file), using the ITT 

population (the FAS [n = 74] population). 

For SCHOLAR-2, a propensity score weighted analysis was initially performed to ensure 

comparability with the intervention group, as represented by the population in the 

ZUMA-2 trial. However, using the FAS of the ZUMA-2 trial, including n = 74 patients (60-

month data for OS; 60-month data for investigator-assessed PFS) and weighted to the 

updated meta-analysis as described, this population gives an effective sample size (ESS) 

of only 36.2 for OS and 16.3 for PFS. The reduced ESS meant insufficient data to run 

robust survival analyses on the weighted data directly. Therefore, the base case analysis 

uses the unweighted KM curves. The unweighted approach is transparent and requires 

fewer assumptions. Finally, weighting the SCHOLAR-2 data to the ZUMA-2 trial 

introduced minor changes to the KM curve, with the unweighted curve indicating 

somewhat better survival in SoC patients; that is, the unweighted comparison is more 

conservative in its estimate of the relative effect.  

The extrapolation of PFS was undertaken as the initial step in the survival modelling 

process, as PFS represents a direct, and earlier clinical endpoint with more mature and 

less confounded data than OS. OS is inherently bounded by PFS (i.e. as disease-related 

death must be preceded by progression), as such modelling OS first, risk generating PFS 

curves that are biologically implausible. 
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Anaemia N/A ZUMA-2 TEAEs of grade ≥3 in ≥5% 

White blood cell 

count decreased 

N/A ZUMA-2 TEAEs of grade ≥3 in ≥5% 

Platelet count 

decreased 

N/A ZUMA-2 TEAEs of grade ≥3 in ≥5% 

Neutropenia N/A ZUMA-2 TEAEs of grade ≥3 in ≥5% 

Hypophosphatemia N/A ZUMA-2 TEAEs of grade ≥3 in ≥5% 

Hypotension N/A ZUMA-2 TEAEs of grade ≥3 in ≥5% 

Hypoxia N/A ZUMA-2 TEAEs of grade ≥3 in ≥5% 

Encephalopathy N/A ZUMA-2 TEAEs of grade ≥3 in ≥5% 

Pneumonia N/A ZUMA-2 TEAEs of grade ≥3 in ≥5% 

Thrombocytopenia N/A ZUMA-2 TEAEs of grade ≥3 in ≥5%  

Any CRS* N/A ZUMA-2  TEAEs of grade ≥3 in ≥5%  

Leukopenia N/A ZUMA-2 TEAEs of grade ≥3 in ≥5% 

Hypertension N/A ZUMA-2 TEAEs of grade ≥3 in ≥5%. 

Pyrexia N/A ZUMA-2 TEAEs of grade ≥3 in ≥5%. 

Confusional state N/A ZUMA-2 TEAEs of grade ≥3 in ≥5%. 

Aspartate 

aminotransferase 

increased 

N/A ZUMA-2 TEAEs of grade ≥3 in ≥5%. 

Hyponatraemia N/A ZUMA-2 TEAEs of grade ≥3 in ≥5%. 

Alanine 

aminotransferase 

increased 

N/A ZUMA-2 TEAEs of grade ≥3 in ≥5%. 

Febrile neutropenia N/A ZUMA-2 TEAEs of grade ≥3 in ≥5%. 

Lymphocyte count 

decreased 

N/A ZUMA-2 TEAEs of grade ≥3 in ≥5%. 
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Note: *CRS events are graded per the revised grading system of Lee et al 2014. All other events are graded per 

CTCAE version 4.03 coded using MedDRA version 26.0 and graded. TEAE is defined as any adverse event with 
onset on or after the anti-CD19 CAR T cells infusion. AEs occurred on/after retreatment are not included. 
Multiple incidences of the same AE in 1 subject are counted once at the highest grade for that subject. 

Percentages are calculated using the total number of subjects in the treatment group as the denominator.  

Source: Data on file, cohort 1 - safety analysis set n = 68, DCO: 05OCT2023. 

9.2 Safety data from external literature applied in the health 

economic model 

N/A 

Acute kidney injury N/A ZUMA-2 TEAEs of grade ≥3 in ≥5%. 

Hypokalaemia N/A ZUMA-2 TEAEs of grade ≥3 in ≥5%. 

Hypocalcaemia N/A ZUMA-2 TEAEs of grade ≥3 in ≥5%. 

Lymphopenia N/A ZUMA-2 TEAEs of grade ≥3 in ≥5%. 

Respiratory failure N/A ZUMA-2 TEAEs of grade ≥3 in ≥5%. 

Sepsis N/A ZUMA-2 TEAEs of grade ≥3 in ≥5% 
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Figure 14 Tornado diagram – Costs 

 

 

Abbreviations: ICU: intensive care unit; IV: intravenous injection; KTE-X19: Tecartus®; PFS: progression-free 
survival. 

Figure 15 Tornado diagram – QALYs 

 

 

Abbreviations: KTE-X19: Tecartus®. Note that since only utilities and HR have a direct effect on the QALYs in the 
DSA, only these three parameters are shown in the tornado diagram. 

 

12.2.2 Probabilistic sensitivity analyses 

Probabilistic sensitivity analysis (PSA) involves drawing values for each parameter 

from its individual uncertainty distribution. The distribution itself is selected to 

reflect the known bounds for the parameter e.g., a beta distribution has been used 

for parameters bounded between 0 and 1. These were informed by the standard 

health economic practice. Contrary to the univariate sensitivity analysis, PSA is 

performed for all selected parameters simultaneously, with the resulting 
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incremental results recorded. This constitutes one ‘simulation’. When the SE were 

unknown, 20% of the mean value was assumed. 

In total, one thousand simulations have been performed, which gives a distribution 

of incremental results and, consequently, an estimate of the overall uncertainty 

surrounding the cost-effectiveness results. The results are presented on a cost-

effectiveness plane in Figure 16 and the probability that each treatment is cost-

effective at different levels of willingness to pay per QALY is presented using a cost-

effectiveness acceptability curve (CEAC), Figure 17. Figure 18 presents the 

convergence plot for the estimated mean. 

Not all parameters are included in the PSA. Time horizon, cycle length, discount 

rates, and drug costs are fixed settings, and, as such, are not included. The result of 

the PSA is a probabilistic ICER of  1,025,298 DKK, in line with the deterministic one. 

Figure 16 Cost-effectiveness scatter plot 

 

  
Abbreviations: KTE-X19: Tecartus®; QALY: Quality-adjusted life years; RW: Real-world. 

 

Figure 17 Cost-effectiveness acceptability curve (CEAC) 

 

 

Abbreviations: KTE-X19: Tecartus®; QALY: Quality-adjusted life years; RW: Real-world. 
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When compared to the smoothed hazard function, most parametric models broadly 

reflect the observed hazard shape, except the exponential, Gompertz, and gamma 

distributions, which deviate notably. Among the remaining models, the lognormal and 

log-logistic distributions demonstrate a closer alignment with the empirical hazard, with 

slightly better concordance than the Weibull and generalised gamma. Taking into 

account the overall fit—statistically, visually, and in relation to the hazard shape—the 

lognormal distribution was selected as the most appropriate model. 

D.1.7 Validation and discussion of extrapolated curves 

The lognormal distribution was identified as the most suitable distribution for 

extrapolating Tecartus® PFS, supported by both statistical goodness-of-fit criteria and 

visual inspection. It reflects the observed hazard profile from the trial and produces a 

gradually declining PFS trajectory over time, consistent with evidence from ZUMA-2. 

D.1.8 Adjustment of background mortality 

The PFS was adjusted for Danish background mortality. 

D.1.9 Adjustment for treatment switching/cross-over 

Not applicable 

D.1.10 Waning effect 

Not applicable 

D.1.11 Cure-point 





 

124 
 

Figure 23 Q-Q Plot, Tecartus® vs SoC 

 

Abbreviations: KTE-X19: Tecartus®; SoC: Standard of care. 

 

The log-cumulative hazard plot shows the two curves crossing (Figure 24). Non-parallel 

and differently shaped hazard curves may indicate a violation of the PH assumption. 

Figure 24 Inverse log-cumulative hazard plot, Tecartus® vs SoC 

 

Abbreviations: KTE-X19: Tecartus®; SoC: Standard of care. 

 

Finally, Schoenfeld residuals were also evaluated (Figure 25). The residuals appear 

random and centred, and the time-varying coefficient remains stable over time, lending 

credibility to the use of a Cox PH model. Moreover, the p-value of 0.5244 from the global 
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Schoenfeld test fails to reach statistical significance, implying no evidence of time-

dependent effects and thus supporting the validity of the PH assumption. 

Figure 25 Schoenfeld residuals plot 

 

Nevertheless, combined with the other diagnostic plots, the PH assumption was 

rejected, and independent parametric distributions were fitted to the model OS data. 

D.2.4 Evaluation of statistical fit (AIC and BIC) 

Goodness-of-fit statistics and landmark survival rates, estimated median, and estimated 

mean survival for OS Tecartus® are described in Table 53. The Weibull distribution 

showed the lowest AIC values; however, most distributions have ΔAIC values smaller 

than 2, which suggests that all models have support from the available evidence. The 

exponential distribution has the lowest BIC, and while the ΔBIC are slightly larger 

compared to the ΔAIC, Weibull, gamma, and the log-logistic, lognormal distributions 

have a reasonably close statistical fit. In terms of landmarks, the exponential distribution 

is a clear outlier, with the lowest predicted OS rates at 10 and 20 years. The Weibull and 

gamma distributions show similar trends, while the lognormal and log-logistic 

distributions exhibit larger OS rates at 10 and 20 years, which align better with the 

plateau observed in the KM of the clinical trial.
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Most parametric distributions align with the initial period of the observed hazard, except 

for the Gompertz and exponential models, which deviate significantly. Among the better-

fitting models, the Weibull distribution was considered to provide the most clinically 

plausible and reliable extrapolation and was therefore selected for the base case. 

D.2.7 Validation and discussion of extrapolated curves 

Using the available evidence in the form of statistical fits and clinical plausibility, the 

lognormal is the most suitable candidate for the extrapolation of Tecartus® OS. For the 

SoC, Weibull was selected as base case due to its better statistical fit and closer 

approximation of the hazard shape at the beginning of the observed period. 

D.2.8 Adjustment of background mortality 

The OS was adjusted for Danish background mortality. 

D.2.9 Adjustment for treatment switching/cross-over 

Not applicable 

D.2.10 Waning effect 

Not applicable 

D.2.11 Cure-point 

Not applicable  
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Pre-Progression Resource 

Use: Blood transfusion 

0.07 0.042603862 0.09403659 Gamma 

Pre-Progression Cured: 

Resource Use: Office visit 

0.17 0.107857879 0.238067317 Gamma 

Post-Progression Resource 

Use: Full blood count 

0.78 0.503157005 1.110584035 Gamma 

Post-Progression Resource 

Use: X ray 

0.06 0.040446705 0.089275244 Gamma 

Post-Progression Resource 

Use: Lactate 

dehydrogenase 

0.44 0.287441247 0.634449401 Gamma 

Post-Progression Resource 

Use: Lymphocyte counts 

0.78 0.503157005 1.110584035 Gamma 

Post-Progression Resource 

Use: Platelet infusion 

0.17 0.107857879 0.238067317 Gamma 

Post-Progression Resource 

Use: Office visit 

0.78 0.503157005 1.110584035 Gamma 

Post-Progression Resource 

Use: Inpatient stay 

0.17 0.107857879 0.238067317 Gamma 

Post-Progression Resource 

Use: Blood transfusion 

0.33 0.215715758 0.476134635 Gamma 

Utilities 

Utility: Pre-progression (up 

to 600 months) 

0.882 0.492393483 0.999843237 Beta 

Utility: Pre-progression, 

cured (beyond 600 months) 

0.824 0.47665635 0.992420931 Beta 

Utility: Post-progression 0.805 0.755906404 0.849839763 Beta 

KTE-X19 Treatment shares 

Infused patients with KTE-

X19 

0.919 0.846917563 0.969544249 Beta 

Bridging Therapy  0.37  0.313295819 0.423718714 Beta 
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Conditioning 

chemotherapy  

0.932 0.864499013 0.97735441 Beta 

Costs 

Admin cost: IV 2,136.00 1382.306577 3051.070738 Gamma 

Admin cost: Conditioning 

Chemotherapy 

2,136.00 1382.306577 3051.070738 Gamma 

Cost: Initial Hospitalisation: 

Inpatient Day (Non-ICU) 

51,697.00 33455.57262 73844.19661 Gamma 

Cost: Stem cell transplant, 

Total from Mobilization 

through 100 Days Post-SCT 

1,035,036.00 669820.7258 1478449.463 Gamma 

Cost: Office visit 2,136.00 1382.306577 3051.070738 Gamma 

Cost: X ray 1,731.00 1120.211931 2472.567157 Gamma 

Cost: Bone Marrow Exam 16,156.00 10455.31136 23077.29347 Gamma 

Cost: Inpatient stay 3,801.80 2460.324506 5430.505961 Gamma 

Cost: Biopsy 5,879.00 3804.578823 8397.58655 Gamma 

Cost: Blood transfusion 4,218.00 2729.667201 6025.007666 Gamma 

Cost: Platelet infusion 6,876.00 4449.784655 9821.705242 Gamma 

Cost: CT Scan 2,401.00 1553.800605 3429.597773 Gamma 

Cost: PET Scan 1,731.00 1120.211931 2472.567157 Gamma 

Hourly wage  188 121.6636875 268.5399339 Gamma 

Patient hours: PFS 0.78 0.504774874 1.114155045 Gamma 

Patient hours: PD 1.555 1.006314011 2.22116807 Gamma 

Patient hours: PFS SoC 4.012 2.596354863 5.730756462 Gamma 

Distance to health care 

provider 

20 12.94294548 28.56807808 Gamma 
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Travel costs per km 3.79 2.452688168 5.413650795 Gamma 

Travel: No. of visits PFS 0.39 0.252387437 0.557077522 Gamma 

Travel: No. of visits PD 0.7775 0.503157005 1.110584035 Gamma 

Travel: No. of visits PFS SoC 2.006 1.298177431 2.865378231 Gamma 

AE cost: CRS 7,143.00 4622.572978 10203.08908 Gamma 

AE cost: Pyrexia 0.00 0 0 Gamma 

AE cost: Anaemia 2,136.00 1382.306577 3051.070738 Gamma 

AE cost: Platelet Count 

decreased 

2,136.00 1382.306577 3051.070738 Gamma 

AE cost: Hypotension 0.00 0 0 Gamma 

AE cost: Neutrophil count 

decreased 

2,208.00 1428.901181 3153.915819 Gamma 

AE cost: White blood cell 

count decreased 

2,136.00 1382.306577 3051.070738 Gamma 

AE cost: Hypoxia 0.00 0 0 Gamma 

AE cost: 

Hypophosphatemia 

2,136.00 1382.306577 3051.070738 Gamma 

AE cost: Neutropenia 2,136.00 1382.306577 3051.070738 Gamma 

AE cost: Hyponatraemia 2,136.00 1382.306577 3051.070738 Gamma 

AE cost: Alanine 

aminotransferase increased 

0.00 0 0 Gamma 

AE cost: Encephalopathy 2,136.00 1382.306577 3051.070738 Gamma 

AE cost: Hypokalaemia 2,136.00 1382.306577 3051.070738 Gamma 

AE cost: Hypocalcaemia 2,136.00 1382.306577 3051.070738 Gamma 

AE cost: Thrombocytopenia 2,136.00 1382.306577 3051.070738 Gamma 
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AE cost: Aspartate 

aminotransferase increased 

0.00 0 0 Gamma 

AE cost: Confusional state 0.00 0 0 Gamma 

AE cost: Hypertension 2,136.00 1382.306577 3051.070738 Gamma 

AE cost: Acute Kidney 

Injury 

51,697.00 33455.57262 73844.19661 Gamma 

AE cost: Leukopenia 2,136.00 1382.306577 3051.070738 Gamma 

AE cost: Lymphocyte count 

decreased 

2,136.00 1382.306577 3051.070738 Gamma 

AE cost: Pneumonia 2,136.00 1382.306577 3051.070738 Gamma 

AE cost: Respiratory Failure 51,697.00 33455.57262 73844.19661 Gamma 

AE cost: Sepsis 51,697.00 33455.57262 73844.19661 Gamma 

AE cost: Febrile 

Neutropenia 

2,136.00 1382.306577 3051.070738 Gamma 

AE cost: Lymphopenia 2,136.00 1382.306577 3051.070738 Gamma 

AE frequencies 

KTE-X19 AE incidence: 

Cytokine release syndrome 

(CRS) 

15.0% 0.054637799 0.282200908 Beta 

KTE-X19 AE incidence: 

Pyrexia 

13.0% 0.058245273 0.224867326 Beta 

KTE-X19 AE incidence: 

Anaemia 

51.0% 0.391313896 0.62812052 Beta 

KTE-X19 AE incidence: 

Platelet Count decreased 

38.0% 0.268310308 0.498494398 Beta 

KTE-X19 AE incidence: 

Hypotension 

22.0% 0.129916448 0.325925149 Beta 

KTE-X19 AE incidence: 

Neutrophil count 

decreased 

53.0% 0.410903854 0.647398375 Beta 
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KTE-X19 AE incidence: 

White blood cell count 

decreased 

41.0% 0.295974173 0.529124448 Beta 

KTE-X19 AE incidence: 

Hypoxia 

21.0% 0.122510329 0.313621059 Beta 

KTE-X19 AE incidence: 

Hypophosphatemia 

22.0% 0.129916448 0.325925149 Beta 

KTE-X19 AE incidence: 

Neutropenia 

34.0% 0.232492924 0.456532801 Beta 

KTE-X19 AE incidence: 

Hyponatraemia 

10.0% 0.040183221 0.182850803 Beta 

KTE-X19 AE incidence: 

Alanine aminotransferase 

increased 

9.0% 0.034754905 0.167812136 Beta 

KTE-X19 AE incidence: 

Encephalopathy 

18.0% 0.098876792 0.278891924 Beta 

KTE-X19 AE incidence: 

Hypokalaemia 

7.0% 0.011547553 0.174617746 Beta 

KTE-X19 AE incidence: 

Hypocalcaemia 

6.0% 0.011868882 0.142983931 Beta 

KTE-X19 AE incidence: 

Thrombocytopenia 

16.0% 0.082813528 0.256521979 Beta 

KTE-X19 AE incidence: 

Aspartate 

aminotransferase increased 

10.0% 0.040183221 0.182850803 Beta 

KTE-X19 AE incidence: 

Confusional state 

12.0% 0.054679453 0.206320459 Beta 

KTE-X19 AE incidence: 

Hypertension 

13.0% 0.060787121 0.22035462 Beta 

KTE-X19 AE incidence: 

Acute Kidney Injury 

7.0% 0.021629922 0.143485442 Beta 

KTE-X19 AE incidence: 

Leukopenia 

15.0% 0.076186853 0.243207296 Beta 
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KTE-X19 AE incidence: 

Lymphocyte count 

decreased 

9.0% 0.034754905 0.167812136 Beta 

KTE-X19 AE incidence: 

Pneumonia 

16.0% 0.088150015 0.248196759 Beta 

KTE-X19 AE incidence: 

Respiratory Failure 

6.0% 0.017182776 0.126852608 Beta 

KTE-X19 AE incidence: 

Sepsis 

6.0% 0.017182776 0.126852608 Beta 

KTE-X19 AE incidence: 

Febrile Neutropenia 

9.0% 0.042338208 0.15316785 Beta 

KTE-X19 AE incidence: 

Lymphopenia 

6.0% 0.017182776 0.126852608 Beta 

Extrapolations 

PFS_KTE-X19_Lognormal 

mu 

3.061 N/A N/A Cholesky 

PFS_KTE-X19_Lognormal 

Log_Sigma 

0.538 N/A N/A Cholesky 

OS_KTE-X19_Lognormal 

mu 

3.549 N/A N/A Cholesky 

OS_KTE-X19_Lognormal 

Log_Sigma 

0.552 N/A N/A Cholesky 

OS_SOC_Weibull_LogScale 3.242 N/A N/A Cholesky 

OS_SOC_Weibull_LogShape -0.192 N/A N/A Cholesky 
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Appendix K. Updated Meta-

Analysis and Indirect Comparison 

of Interventions for Relapsed or 

Refractory Mantle Cell Lymphoma 

Previously Treated with Bruton 

Tyrosine Kinase Inhibitors 
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