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Gilead response to Medicinrådets anbefaling vedr. axicabtagene ciloleucel til andenlinje-

behandling af patienter med DLBCL 

We in Gilead acknowledge the substantial work that has clearly been put into making the assessment 

report. We appreciate the proactivity shown from the secretariat and the expert committee's’ side 

regarding including the newest data from ZUMA-7 in the assessment. This means that the report is based 

on solid evidence from a large phase 3 trial with extensive follow-up time (median 47,2 months). We would 

like to clarify and address four points made in the assessment report. 

Point 1: ZUMA-7 is designed to provide a direct comparison of axi-cel as second line treatment for 

patients who are primary refractory or have failed first line chemo-immunotherapy versus salvage 

chemotherapy and HDT-ASCT 

Medicinrådet notes on page 5 and 77 that there are no [OS] data from ZUMA-7 specifically for the 

subgroup of patients who achieve a response to induction therapy and undergo HDT with stem cell 

support. Furthermore, Medicinrådet states for this subgroup, it is therefore uncertain whether 

axicabtagene ciloleucel (axi-cel) is a more effective treatment than SoC. 

We firmly emphasize that ZUMA-7 was designed to provide a direct comparison of axi-cel versus salvage 

chemotherapy and HDT-ASCT. To our knowledge, there is no evidence available determining which 

patients will have a response to salvage chemotherapy before initiating the treatment. Given that it is not 

known ex ante which patients will have a response to salvage chemoimmunotherapy, and because the 

majority of patients do not reach definitive therapy with HDT-ASCT, ZUMA-7 randomly assigned subjects 

who intended to proceed to either CAR T-cell therapy or second-line SOCT before the receipt of salvage 

chemoimmunotherapy by design.  

The comparison of all subjects randomized to the axi-cel arm to the subgroup of subjects randomized to 

the SOCT arm and underwent HDT-ASCT is not a valid analysis and violates the principle of intention-to-

treat analyses. The subjects in the SOCT arm who underwent HDT-ASCT represent the minority of 

subjects who responded to salvage chemotherapy and proceeded to HDT-ASCT (36% of the full analysis 

set), thus representing those with the best outcomes. However, at the time of randomization, it is not 

known who will respond to salvage chemotherapy, and therefore there is bias in selecting this subset of 

subjects randomized to the SOCT arm in comparison to all subjects in the axi-cel arm.  

Moreover, the relevant positioning for axi-cel in Danish clinical practice is after the failure of first-line 

treatment. The EMA market authorisation indication states that axi-cel is indicated for the treatment of 

adult patients with diffuse large B-cell lymphoma (DLBCL) and high-grade B-cell lymphoma (HGBL) that 

relapses within 12 months from completion of, or is refractory to, first-line chemoimmunotherapy. The 

subgroup that DMC refers to, i.e., patients who are not responding to salvage chemo would be treated in 

the 3L setting. Yescarta is also indicated for treatment in this setting supported by the ZUMA-1 data but is 

currently not recommended for usage in Denmark. 

Point 2: Number patients eligible for axi-cel in second-line DLBCL 

Medicinrådet estimates on page 67/77, that 30 patients would receive axi-cel in second-line treatment of 

DLBCL in Denmark if it is recommended. Gilead believes that this is a gross overestimation. Gilead has 

provided data on the eligible number of patients in the HTA submission that is based on the Danish 

Lymphoma registry (LYFO) and Danish clinical expert. Based on these data, there are 35 patients with r/r 

DLBCL who relapse ≤12 months. Out of these 35 patients, the Danish expert estimated that 10 patients 

start treatment with R-ICE DHAP GDP, while 5 patients finally receive a stem cell infusion. Our estimate of 

the number of patients who are intended for ASCT are thefore 10 patients per year resulting in a budget 

impact substantially lower than what is presented in the assessment report.  
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4. Summary 

Axicabtagene ciloleucel (axi-cel), sold under the brand name Yescarta®, is a CD19-directed genetically modified 

autologous T-cell immunotherapy product that binds to CD19-expressing cancer cells and normal B cells. Axi-cel is 

approved in the United States (US) and Europe for adult patients with relapsed or refractory DLBCL and primary 

mediastinal large B-cell lymphoma (PMBCL) after two or more lines of systemic therapy (third-line) (3).  

 

DLBCL is an aggressive and rare subtype of non-Hodgkin’s lymphoma (NHL) (4), and CAR T-cell therapies are new 

innovative treatment options for patients with DLBCL. Axi-cel belongs to this new breakthrough class of CAR T-cell 

therapies and is already an important treatment option in DLBCL in the 3L setting in other Nordic countries and 

worldwide. The European Society for Blood and Marrow Transplantation (EBMT) recommends anti-CD19 CAR T 

therapy for patients with high-risk r/r DLBCL and unknown chemosensitivity, with these options replacing autologous 

stem cell transplantation (ASCT) as the standard of care in 2L treatment (5). 

 

DLBCL progresses rapidly and has an expected survival of less than one year if untreated (6). Despite an improvement 

in survival outcomes since the introduction of rituximab, a third of DLBCL patients either fail to achieve remission with 

1L or relapse after 1L chemo-immunotherapy and survival outcomes are particularly poor in these patients (7–10). The 

three-year Event Free Survival (EFS) of patients with early relapse (≤12 months) is less than half of the three-year EFS 

recorded in patients relapsing after 12 months (20% versus 45%, respectively). Similarly, a reduced three-year overall 

survival (OS) rate is seen in early relapse patients compared to those with later relapse (39% versus 64%) (11). Current 

Danish first-line (1L) treatment of DLBCL is the chemotherapeutic regimen cyclophosphamide, doxorubicin, vincristine 

and prednisone (CHOP) in combination with the anti-CD20 monoclonal antibody rituximab (R-CHOP) (12). Although R-

CHOP has improved outcomes for patients with DLBCL overall, some patients still experience disease progression, and 

approximately 35% of patients are refractory or experience relapse (r/r) after 1L (7,12). Standard second-line (2L) 

therapy for chemotherapy-sensitive r/r DLBCL patients <65 years without considerable comorbidities involves high-

dose therapy (HDT) + ASCT. R-DHAP (rituximab, cisplatin, cytarabine and dexamethasone) and R-ICE (rituximab, 

ifosfamide, carboplatin, and etoposide) are frequently applied salvage chemotherapy regimens in Denmark in 2L. 

These regimens aim at inducing complete or partial response (12). However, patients receiving 2L curative 

chemotherapy and ASCT incur substantial costs, and around 80% of these transplant-intended 2L r/r DLBCL patients 

do not achieve long-term remission with currently available treatment options (7). In addition, only around 50% of 

transplant-intended patients actually receive ASCT (7).  

 

In 2L DLBCL, the efficacy and safety of axi-cel have been demonstrated in the ZUMA-7 trial, which is a phase III, 

randomised, open-label, multicentre study. The trial included adult patients with r/r LBCL after 1L rituximab and 

anthracycline-based chemotherapy who were randomised 1:1 to axi-cel and standard of care (SoC). Thus, ZUMA-7 

comprises a head-to-head comparison of axi-cel and SoC, which was used to demonstrate the value of axi-cel in the 

current application to the Danish Medicines Council (DMC). The head-to-head comparison included results on event-

free survival (EFS); overall survival (OS); objective response rate (ORR); progression-free survival (PFS); time to next 

therapy (TTNT); duration of response (DOR); and EuroQol five-dimensional five-level visual analogue scale (EQ-5D-5L 

VAS).  

 

The head-to-head comparison of axi-cel and SoC showed that axi-cel reduced the risk of an EFS event significantly 

compared to SoC by reducing the hazard for experiencing an event by 60% (hazard ratio (HR): 0.40). Axi-cel also 

demonstrated improvements in the interim analysis of OS and PFS was longer for axi-cel compared with SoC. DOR in 

the axi-cel group was numerically longer than in the SoC group and axi-cel demonstrated a significantly higher ORR 

compared with SoC. Axi-cel also demonstrated an acceptable safety profile with a relative risk (RR) for experiencing at 

least one serious adverse event (SAE) compared to SoC of 1.1 (95% CI: 0.9, 1.4) and a RR for experiencing at least one 
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Grade 3 or higher SAE compared to SoC of 1.1 (95% CI: 0.8, 1.4). A higher proportion of patients developed CRS in the 

axi-cel group compared to the SoC group (92% compared to 6%); however, none of the events were fatal.  

 

The health economic analysis presented in the current application was a cost-utility (CU) analysis that estimated the 

incremental cost and quality-adjusted life years (QALY) associated with axi-cel treatment compared to SoC. The CU 

analysis was informed by a partitioned survival model with three health states: event-free, post-event and death. The 

CU analysis had a limited societal perspective in accordance with DMC guidelines and considered all relevant hospital-

related costs, costs covered by public health services, treatment-related costs, municipal costs and costs related to 

patient time and transport costs. An incremental cost-effectiveness ratio (ICER) of DKK 501,397 was estimated in the 

CU analysis base case. Various deterministic sensitivity analyses (DSA) were conducted as well as a probabilistic 

sensitivity analysis (PSA) to assess the uncertainty in the base case result. The DSA showed that the base case ICER is 

most sensitive to changes in the pharmacy purchasing price (PPP) of axi-cel and the HR for SoC OS to axi-cel OS. 

Reducing the time horizon from 50 years to five years also showed a large impact on the base case ICER. In the cost-

effectiveness plane from the PSA, 100% of the alternative ICERs were in the Northeast quadrant of the graph, where 

axi-cel is more effective and costly compared to the current SoC in Denmark. At a willingness-to-pay threshold of DKK 

500,000, axi-cel is cost-effective in 47% of the PSA simulations. If the willingness-to-pay threshold is DKK 1,000,000, 

axi-cel is cost-effective in 100% of the PSA simulations.     

 

The health economic analysis also included a budget impact analysis. The budget impact analysis estimated the 

budgetary implication of recommending axi-cel as standard treatment of r/r DLBCL ≤12 months in Denmark over five 

years. The budget impact analysis estimated that the budgetary impact will be DKK 19.8 million in year 5 and DKK 82.9 

million over all five years if axi-cel is recommended in Denmark.     

 

New effective therapies are needed in Denmark to address the high medical unmet need in DLBCL patients who are 

r/r ≤12 months after first-line chemoimmunotherapy. Axi-cel is already an important treatment option in DLBCL in the 

3L setting in other Nordic countries and has been approved in the US for 2L DLBCL. In addition, axi-cel is the first CAR T 

treatment to present five-year follow-up data showing durable long-term survival (13). With the ZUMA-7 study, axi-cel 

has shown superiority when compared with the current SoC in 2L, bringing patients the hope of a cure in an even 

earlier setting. In Denmark, CAR T treatments are currently not available for lymphoma patients in 3L, underscoring 

the high unmet need for a curative alternative, especially for patients who are r/r <12 months after first-line therapy. 
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5. The patient population, the intervention and choice of comparator(s) 

5.1 Diffuse large B-cell lymphoma  

DLBCL is an aggressive and rare subtype of NHL. NHL is a malignancy of the lymphatic system and comprises a group 

of more than 90 cancers (4). These cancers primarily originate in B cells but can also originate from T cells and natural 

killer cells. The B cells (also called B lymphocytes) develop and mature in the bone marrow and lymph nodes (14). In 

DLBCL, the abnormal B-cell lymphocytes are larger than normal and have stopped responding to the signals that 

usually limit the growth and reproduction of cells (14). Different variants of the disease can be identified by 

performing advanced tests on the lymph node specimen. The centroblastic, immunoblastic and anaplastic variants are 

most common (15).  

 

NHL can be broadly divided into two prognostic groups: indolent lymphomas and aggressive lymphomas (16). 

Aggressive NHLs, such as DLBCL, progress more rapidly and have an expected survival of less than one year if 

untreated (6). However, DLBCL may be cured with intensive combination chemotherapy regimens (16), ASCT (17) or 

with CAR T-cell therapies (18). 

 

Until recently, the DLBCL subtype HGBCL was subsumed under DLBCL. In the updated 2016 revision of the World 

Health Organisation (WHO) classification of lymphoid neoplasms, HGBCL was classified as a separate entity rather 

than being classified under DLBCL (19). HGBCL comprises two types of lymphomas: HGBCL with MYC and BCL2 and/or 

BCL6 rearrangements and HGBCL, not otherwise specified (20). The pivotal phase III study for axi-cel in the present 

indication, the ZUMA-7 trial, included patients with histologically proven large B-cell lymphoma, as defined by WHO in 

2016, including DLBCL and HGBCL with or without MYC and BCL2 and/or BCL6 rearrangement (21). Given that HGBCL 

was subsumed under DLBCL until recently, all DLBCL studies published prior to the 2016 change in classification of 

lymphoid neoplasms are presumed to cover HGBCL as well.  
 

5.1.1 Clinical presentation of DLBCL 

DLBCL manifests as a rapidly enlarging painless mass at a nodal or, in about 40% of cases, an extra-nodal site 

anywhere in the body (14,22). The most common site of extra-nodal involvement is the stomach or gastrointestinal 

tract, but the disease can arise in any organ (14). About one third of patients with DLBCL present with so-called ‘B 

symptoms’, which include fevers, night sweats, and unexplained weight loss (4), and some patients present with 

symptoms related to organ involvement (15). Additional common signs and symptoms which are similar to other less 

serious diseases include fatigue, coughing, itchy skin and loss of appetite (23).  
 

5.1.2 DLBCL epidemiology  

DLBCL most often appears in middle-aged or older adults and is most frequently diagnosed in people with a median 

age of 55-74 years (24–27). However, DLBCL can also occur in young adults and children. In Denmark, the Danish 

Lymphoma Group (DLG) reported a median age of DLBCL at diagnosis of 67 years in 2015, and a Danish population-

based study from 2017 reported a median age of 65 in newly diagnosed DLBCL patients (28,29). Around 60% are not 

diagnosed with DLBCL until the disease is advanced, usually stage III or IV. In the remaining 40%, the disease is 

diagnosed at a localised stage (14). DLBCL is more common in men than in women (a male/female ratio of 1.20 was 

reported in the Danish population-based study from 2017 (29)), and more common among individuals of Hispanic or 

Caucasian descent (25,27).  
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intended for ASCT, as per the ZUMA-7 trial inclusion criteria. The characteristics of the patient population from ZUMA-

7 are presented in Table 71 in the appendix C.  

 

During the preparation of the current application, Danish clinical experts with vast experience in DLBCL were 

consulted on the characteristics of the Danish DLBCL patient population who were r/r <12 months from completing 1L 

therapy. The Danish clinical experts informed that the median age at relapse for all DLBCL patients in Denmark is 69 

years. The median age of the total ZUMA-7 population, who all were refractory or had a relapse, was 59 years. Around 

67% of those who relapse are ≥65 years in Denmark, which was 30% of the total population in the ZUMA-7 trial. The 

Danish study by Arboe et al. 2019 (38) presents data from LYFO and found that of all DLBCL patients who received 1L 

treatment, 12.7% were primary refractory and 15.1% relapsed (including both early and late relapse). Overall, 23.6% 

of DLBCL patients who received 1L treatment were r/r (38). According to the experts, most relapsed patients are men. 

In the ZUMA-7 trial, 66% of the total population were men and 74% of the total population had primary refractory 

disease after 1L therapy. They also informed that 97% of the Danish patient population have DLBCL as disease type 

compared to 69% of the total population from the ZUMA-7. The rest of the characteristics in Table 71 were similar 

between the Danish population and the trial population.   

 

5.2 Current treatment options and choice of comparator(s) 

5.2.1 Current treatment options 

 

In Denmark, there is a clinical guideline for treating DLBCL which is published by the DLG (updated in 2021) in 

cooperation with the Danish Multidisciplinary Cancer Groups (DMCG.dk) and the Regions’ Clinical Quality 

Development Programme (RKKP) (12). In the guideline, the choice of 1L treatment regimen is based on stage 

classification at diagnosis or relapse and the international prognostic index (IPI). Current 1L treatment of DLBCL is the 

chemotherapeutic regimen cyclophosphamide, doxorubicin, vincristine and prednisone (CHOP) in combination with 

the anti-CD20 monoclonal antibody rituximab (R-CHOP) (12). Different R-CHOP regimens are applied depending on 

age and the presence of considerable comorbidities. Although R-CHOP has improved outcomes for patients with 

DLBCL overall, some patients still experience disease progression, and approximately 35% (i.e., one third) of patients 

are refractory or experience relapse after 1L (7,12).  

 

Standard second-line (2L) therapy for chemotherapy-sensitive r/r DLBCL patients <65 years without considerable 

comorbidities involves HDT + ASCT. R-DHAP (rituximab, cisplatin, cytarabine and dexamethasone) and R-ICE 

(rituximab, ifosfamide, carboplatin, and etoposide) are frequently applied salvage chemotherapy regimens aimed at 

inducing complete or partial response (12). For patients with non-germinal center B-cell (non-GCB) DLBCL, no 

evidence exists demonstrating the superiority of R-DHAP versus R-ICE; however, for GCB DLBCL patients, R-DHAP is 

associated with higher PFS and higher OS (12). 2L treatment options for the DLBCL patients for whom HDT is not an 

option include experimental treatments, or, in patients with good performance status, platinum-based chemotherapy. 

R-GDP (rituximab, gemcitabine, dexamethasone and cisplatin), R-GemOx (rituximab, gemcitabine, oxaliplatin) or R-ICE 

are preferred in non-GCB DLBCL patients due to low toxicity. Updates in the SoC are now being implemented in 

international clinical guidelines as seen in the updated National Comprehensive Cancer Network (NCCN) guideline (42) 

where 2L DLBCL patients are accessed according to time to relapse from 1L treatment and thereafter CAR T eligibility. 

The updated EBMT handbook for ASCT (2022) also confirms that CAR T-cell therapy can be considered SoC in 2L DLBCL 

if the patients are relapsed within 12 months (43). 
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6. Literature search and identification of efficacy and safety studies 

The efficacy and safety of axi-cel have been assessed in the ZUMA-7 trial (63). The ZUMA-7 trial is a phase III 

randomised, open-label, multicentre international study of axi-cel compared to SoC in adult DLBCL patients who have 

refractory disease or have relapsed within 12 months from 1L therapy with an anti-CD20 monoclonal antibody and an 

anthracycline-containing chemotherapy regimen, and who intend to proceed to HDT + ASCT (63).  

 

Since the ZUMA-7 trial is a head-to-head trial of axi-cel and DLBCL SoC, no literature search was conducted in 

accordance with the DMC method guideline (64). This approach was discussed with the DMC at a dialogue meeting on 

17 May 2022. Based on this, the headings in this section have been deleted.   
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7. Efficacy and safety  

7.1 Relevant study 

The efficacy and safety of axi-cel is being evaluated in ZUMA-7, the largest (359 patients enrolled) phase III 

randomised controlled trial comparing CAR T-cell therapy to SoC in 2L DLBCL for r/r patients who are intended for 

transplant with a median follow-up of approximately two years. A brief description of the trial will be provided in the 

following. Please see Appendix B for a detailed presentation of the main study characteristics and Appendix C for 

baseline characteristics of patients included in the ZUMA-7 trial. 

 

The ZUMA-7 trial is a phase III, randomised, open-label, multicentre study. 437 patients were assessed for eligibility and 

78 were excluded (69 did not meet eligibility criteria, 4 were withdrawn by investigator and 5 had other reasons) i.e., 

359 patients were enrolled and randomised. Patients were randomised 1:1 to axi-cel and SoC with randomisation being 

stratified by response to 1L therapy (primary refractory, relapse ≤6 months of 1L therapy, or relapse >6 and ≤12 months 

of 1L therapy) and 2L age-adjusted International Prognostic Index (aaIPI) (0 to 1, or 2 to 3, indicating high risk), as 

assessed at the time of screening. For subjects randomised to axi-cel, treatment consisted of lymphodepleting 

chemotherapy followed by a single IV infusion of axi-cel. Bridging therapy using corticosteroids was allowed prior to 

lymphodepleting chemotherapy for subjects with high disease burden, at the investigator’s discretion. For subjects 

randomised to SoC, treatment consisted of a single protocol-defined, platinum-based salvage chemotherapy regimen 

as selected by the treating investigator. Subjects who responded to salvage chemotherapy were to proceed to HDT with 

or without total body irradiation (TBI), followed by ASCT.  

 

Subsequent therapy (3L and beyond) was recorded for all randomised subjects until one of the following occurred: the 

subject completed the long-term follow-up period, was considered lost to follow-up, withdrew full consent or died. 

Subsequent therapies were administered to treat a subject’s progressive disease (PD), and included chemotherapy, 

immunotherapy (including CAR T-cell therapies), targeted agents, as well as allo- or ASCT and radiation therapy. 

Nineteen subjects (11%) in the axi-cel arm received subsequent SCT, including 11 subjects who received ASCT and eight 

subjects who received allo-SCT.  Although crossover between the treatment groups was not planned, patients who did 

not have a response to SoC could receive cellular immunotherapy outside the protocol (treatment switching) (63). 

Patients in the SoC group who relapsed or did not respond to treatment were permitted to switch onto CAR T-cell 

therapy (e.g., tisagenlecleucel or axi-cel). Therefore, crossover adjustment analyses were required to reflect a Danish 

healthcare setting and provide efficacy estimates for OS if patients in the ZUMA-7 trial were not permitted to switch. 

Two crossover adjustment methods were explored, and results are presented in section 7.2.2.1. 

 

Subjects in both treatment arms were assessed for response and progression at the same times relative to 

randomisation: study day 0, study days 50, 100, 150, and month 9, then every 3 months thereafter until month 24, 

and then every 6 months from months 30 to 60. For a subject who completed the long-term follow-up period, the 

study was to take approximately 5 or 15 years to complete as determined by randomisation to the SoC or axi-cel 

groups, respectively.  
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Figure 1: ZUMA-7 schema 

Abbreviations: auto-SCT, autologous stem cell transplant; CAR, chimeric antigen receptor; HDT, high-dose therapy; R-DHAP, 

rituximab + dexamethasone, high-dose cytarabine and cisplatin; R-ESHAP, rituximab + etoposide, methylprednisolone, cytarabine, 

cisplatin; R-GDP, rituximab + gemcitabine, dexamethasone and cisplatin/carboplatin; R-ICE, rituximab + ifosfamide, carboplatin, and 

etoposide; SOCT, standard of care therapy; Study Day, number of days from the day of randomisation; Treatment day, number of 

days from the day of axicabtagene ciloleucel treatment. 

aAt the discretion of the investigator, corticosteroid bridging therapy could have been considered for subjects with high disease 

burden at screening.  

bMinimum observation period: 7 days unless otherwise required by country regulatory agencies (e.g., 10 days for subjects treated 

in Germany, Switzerland, and France) 

cDisease assessments were to be calculated from the date of randomisation and not the date of dosing with axicabtagene ciloleucel 

or SOCT. Independent of the treatment arm, study procedures and disease assessments were to occur at the same protocol-

defined timepoints.   

 

7.2 Efficacy results from the ZUMA-7 trial 

The ZUMA-7 trial is a head-to-head trial of axi-cel and SoC; thus, direct comparative analyses are presented for all the 

outcomes presented in section 7.2. Information on the analyses and results is also provided in Appendix F. Gilead 

Sciences found it relevant to present results on the following outcomes: 

• EFS; 

• OS; 

• ORR; 

• PFS; 

• TTNT; 

• DOR; and 

• EQ-5D-5L VAS.  

7.2.1 Results on event-free survival 

EFS is a widely accepted, robust and early efficacy outcome in clinical trials involving patients with DLBCL, on the basis 

of retrospective analyses of randomised trials that have shown a correlation between improvements in EFS and OS 
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(see Appendix D) (63). The primary endpoint in ZUMA-7 was EFS defined as the time from randomisation to the 

earliest date of disease progression per the Lugano Classification (65), commencement of new lymphoma therapy, 

death from any cause, or a best response of SD up to and including the response at the day 150 assessment after 

randomisation, according to blinded central review.  

 

EFS was analysed on the full analysis set (FAS) population. Kaplan–Meier estimates were provided for EFS and a HR 

with 95% confidence interval (CI) was calculated from a Cox proportional-hazards model with stratification according 

to the randomisation stratification factors (response to 1L therapy (primary refractory versus relapse ≤6 months of 1L 

therapy versus relapse >6 and ≤12 months of 1L therapy) and 2L age-adjusted IPI (0 to 1 versus 2 to 3) as collected via 

interactive voice/web response system (63)). Nonproportionality among the treatment groups was assessed by 

comparing the standardised martingale residuals over time to a normal distribution at the 5% level (see Figure 2) (66). 

A plot of the standardised residuals over time was provided. If the comparison of the standardised martingale 

residuals over time was significant, a piece-wise Cox model was used for the analysis. For the stratified piece-wise Cox 

model, 2 or more equal-length intervals of 12 weeks were considered (67). This was to include 1 scheduled tumour 

assessment in each interval. These models allowed estimation of the overall as well as within-interval treatment HR 

(21).  

 

 

Figure 2: Standardised score process plot for EFS per central assessment (FAS population) 

 

Event/censoring time was calculated as event/censoring date – randomisation date +1 (= days) / 30.4375 (= months). 

The absolute difference in EFS is presented as the difference in EFS rates at 24 months and difference in median EFS. 

The absolute differences were calculated based on the HR with the method suggested in Appendix 6 in the DMC 

guideline (68). 

 

Median EFS (according to blinded central review) was significantly longer in the axi-cel group: the median EFS was 8.3 

months (95% CI: 4.5, 15.8) in the axi-cel group compared to 2.0 months (95% CI: 1.6, 2.8) in the SoC group. The 

estimated EFS at 24 months was 41% (95% CI: 33%, 48%) in the axi-cel group compared to 16% (95% CI: 11%, 22%) in 

the SoC group (63). Results are summarised in Table 6. 
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Figure note:  RPSFT (70) was used to adjust treatment drop in from SoC to CAR T-cell therapy. OS is defined as the time from the 

randomisation date to the date of death from any cause. Subjects who have not died by the analysis data cutoff date (March 2021) 

was censored at their last contact date prior to the data cutoff date with the exception that subjects known to be alive or 

determined to have died after the data cutoff date was censored at the data cutoff date. The stratification factors were response to 

first-line therapy (primary refractory versus relapse ≤ 6 months of first-line therapy versus relapse >6 and ≤12 months of first-line 

therapy) and second-line age-adjusted IPI (0 to 1 versus 2 to 3) as collected via interactive voice/web response system. Stratified (or 

unstratified) Cox regression models were used to provide the estimated HR and 95% CIs for axi-cel relative to SoC. 

7.2.3 Results on progression-free survival 

PFS can be used as a measure for the degree and length of disease control after patients have received a treatment. In 

the ZUMA-7 trial, PFS was a secondary outcome and defined as the time from randomisation to disease progression 

per the Lugano Classification (65) as determined by investigator assessment or death from any cause. Censoring was 

based on the following criteria:  

Subjects alive who did not meet the criteria for progression at the analysis data cut-off date (18 March 2021) had PFS 

time censored at the last evaluable disease assessment. 

Subjects who received subsequent new lymphoma therapy (with the exception of HDT, TBI for HDT, and ASCT while in 

a protocol therapy-induced response) in the absence of documented disease progression had their last evaluable 

disease assessment date censored before the commencement of the subsequent new lymphoma therapy. 

Auto/allo-SCT that occurred while a subject was in response from a protocol-specified therapy was not considered a 

PFS event, and such subjects were censored for PFS at the last evaluable disease assessment before the auto/allo-SCT 

for subjects in the axi-cel group and were censored at the last evaluable disease assessment date for subjects in the 

SoC group for the primary analysis of PFS. 

The analysis of PFS was conducted on the FAS population and analysed with the same methods as the analysis of EFS. 

Disease outcomes were based on investigator assessment. Stratified Cox regression models were used to provide the 

estimated HR and 95% CIs for axi-cel relative to SoC. The absolute difference was calculated based on the HR with the 

method suggested in Appendix 6 in the DMC guideline (68), and the absolute difference in PFS rates at 24 months and 

absolute difference in median PFS are presented.  

At the data cut-off from 18 March 2021, the median PFS time was longer in the axi-cel group compared to the SoC 

group: 14.7 months (95% CI: 5.4, not estimable) compared to 3.7 months (95% CI: 2.9, 5.3) (63). The Kaplan-Meier 
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7.2.8 Summary of efficacy results 

The primary objective of the ZUMA-7 trial was to determine whether axi-cel is superior to SoC, as measured by central 

assessment of EFS. As demonstrated in section 7.2.1, the primary objective was met, and at the time of data cut-off 

(March 2021), the median study duration was 24.9 months, and the risk of an EFS event for subjects in the axi-cel 

group was significantly reduced compared with the SoC group: The hazard for experiencing an event was reduced by 

60% (HR: 0.40) in the axi-cel group compared to the SoC group. Axi-cel also demonstrated efficacy in the updated 

interim analysis of OS that favoured axi-cel over SoC where the hazard was reduced by 29% (HR: 0.71), but statistical 

significance was not reached based on the alpha spent at this interim analysis. Other secondary outcomes were also 

consistent with the primary outcome in favouring axi-cel over SoC: PFS was longer for axi-cel compared with SoC, and 

DOR in the axi-cel group was numerically longer than in the SoC group. In terms of ORR, axi-cel demonstrated a 

significantly higher ORR compared with SoC (RR: 1.7). 

 

7.3 Safety results from the ZUMA-7 trial 

A secondary objective of the ZUMA-7 trial was to evaluate the safety of axi-cel compared to SoC. In the following, 

proportions of patients with AEs and SAEs are presented for the safety analysis set, i.e., subjects in the axi-cel group 

who received a single infusion of axi-cel and subjects in the SoC group who received at least one dose of salvage 

chemotherapy. In addition, discontinuation data is presented. All-cause discontinuation data was analysed on the FAS 

population and presented separately for subjects who received axi-cel or SoC and subjects who did not receive axi-cel 

or SoC. Discontinuation due to TEAEs was analysed in the safety analysis set. Common AEs observed with CAR T-cell 

therapy are CRS and neutropaenia, which are also reported in the following. Neurologic toxicities are often reported 

for CAR T-cell therapies and therefore also reported.    

 

7.3.1 Adverse events and serious adverse events 

In the ZUMA-7 trial, an adverse event (AE) was defined as any untoward medical occurrence in a study subject, and 

treatment-emergent AEs (TEAEs) were defined as any AE with onset on or after the axi-cel infusion for the axi-cel arm 

and as any AE with onset on or after the first dose of salvage chemotherapy for the SoC group. The event was not 

necessarily related to the study treatment. Investigators were responsible for ensuring that any AEs observed by the 
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8. Health economic analysis 

The health economic analysis conducted in the present application is a cost-utility analysis. The purpose of the health 

economic analysis was to estimate the cost-effectiveness of treating adult patients with r/r DLBCL who are intended 

for ASCT (referred to as transplant-intended throughout this application) with axi-cel versus SoC. The analysis was 

based on a global CU model adjusted to a Danish setting. The global model was designed to accommodate as much of 

the available evidence as possible and accurately reflect the condition of DLBCL patients with r/r within 12 months. 

 

8.1 Model 

The health economic model is a three-state partitioned survival model estimating the costs and QALYs of treating 

transplant-intended adult DLBCL patients who have refractory disease or have relapsed within 12 months from 1L 

chemo-immunotherapy with axi-cel compared to SoC. The model also estimates the incremental cost-effectiveness 

ratio (ICER). A budget impact model is also included, and both models have been developed in Excel.  

A Danish clinical expert in DLBCL was consulted in the preparation of this application. The Danish clinical expert 

validated country-specific inputs in the model to ensure alignment with Danish clinical practice. In addition, all applied 

extrapolations were validated by clinical experts on an international advisory board. The health economic model was 

reviewed and quality checked by an in-house team member experienced in model quality assurance who was not 

directly involved in the development of the model. 

8.1.1 Model structure 

The model consists of three mutually exclusive health states: event-free, post-event and death. Figure 11 illustrates 

the model structure.  

 

 

Figure 11: Model structure 
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8.1.2 Patient flow in the model 

The patient cohort enters the model in the event-free health state. After each model cycle, patients can either stay in 

the same state, have an event and therefore proceed to the post-event state, or they can die. Once a patient reaches 

the post-event health state, they can stay in that state or die, but they cannot transition back to the event-free health 

state. 

In the model, an event is defined as either disease progression, initiation of the next line of therapy or death. 

However, patients do not need to have disease progression to receive the next line of treatment. If patients have SD 

as best response from 2L therapy, they are moved to the next line of treatment, given the severe nature of the 

condition.  

The proportion of the cohort remaining in the event-free health state over time is derived directly from the 

extrapolated EFS curves (see section 8.3.2). State membership for the death health state is calculated as 1 minus the 

OS curve, and state membership for the post-event health state is calculated as the difference between the OS curve 

and the EFS curve (the proportion of patients who are still alive but are no longer event-free). The post-event 

subsequent therapy is determined by the TTNT curve. This is illustrated in Figure 12. It should be noted that Figure 12 

is purely illustrative and not based on any efficacy data reported elsewhere in this document. 

 

Figure 12: Implementation method of the partitioned survival model, estimating health state occupancy through 

the disaggregation of sequential event curves 

Note: The figure is purely illustrative and is not based on any efficacy data reported elsewhere in this document. 

 

The choice to capture EFS in the model structure rather than PFS was driven by two factors. First, EFS is the primary 

endpoint of the ZUMA-7 trial informing the model and the endpoint for which the trial is powered. Second, EFS as 

primary endpoint is considered clinically valid, and an EFS event is associated with decrements in QoL and therefore 

appropriate for use in the modelling. Compared to OS and PFS, EFS has the added value of capturing the burden of 

disease because treatment failure, PR or relapse signify a reduced QoL and substantial morbidity or mortality 

associated with disease progression, use of toxic salvage therapies or both (75). For patients achieving a durable CR, 

EFS captures the clinical relevance of delaying or preventing relapse, which is known to increase the likelihood of long-

term survival or cure. EFS therefore enables a holistic evaluation of disease-related outcomes of a treatment that may 

fail to achieve statistical significance on OS (75).  

 

Furthermore, due to the severe nature of DLBCL, it is common practice to move patients to the next line of therapy if 

their best response is SD. In discussions with clinicians in the development phase of the model, the clinicians believed 
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that QoL for patients with SD may be as poor as for patients with PD in this setting, as both SD and PD patients initiate 

yet another treatment pathway with similar challenges, expectations and health effects. In addition, the Danish 

clinical expert who was consulted during the preparation of the present health economic analysis informed that due 

to the aggressiveness of DLBCL, SD as best response is not satisfactory, and in that situation, treatment should be 

changed. Thus, from a clinical perspective, it makes sense to use EFS rather than PFS.  

8.1.3 Applied perspective 

In the base case, a restricted societal perspective was applied in accordance with the DMC guidelines (76). This means 

that all relevant hospital-related costs, costs covered by public health services, treatment-related costs incurred by the 

patient, municipal costs, costs related to patient time and transport costs were considered in the analysis. Indirect 

costs, such as productivity loss, were not included. The health effects for patients were estimated based on the 

expected lifetime of patients and HRQoL. 

8.1.4 Time horizon 

In the base case, the health economic model applied a lifetime time horizon, which was set to 50 years. This time 

horizon was deemed acceptable as the mean age of patients in the ZUMA-7 trial was 57.2 years, i.e., patients in the 

model had a mean age of 57.2 years in cycle 0. Scenario analyses were conducted with shorter time horizons. 

8.1.5 Cycle length and half-cycle correction 

The model has a cycle length of one month (365.25 days/12 months = 30.44 days per month), which was deemed a 

sufficient length of time to account for changes in EFS and OS. The monthly cycle length allows for ease of 

interpretation of model engine outputs, and it also enables accurate modelling of outcomes without impairing 

computational efficiency by having many cycles in the model engines. The cycle length allows alignment with 

chemotherapy treatment regimens, which are applied in cycles measured in weeks. 

Since endpoints from ZUMA-7 are included based on the observation of patients at the end of each month, half-cycle 

correction was used.  

8.1.6 Discounting 

Both costs and QALYs were discounted at a rate of 3.5% starting from year one, in line with the Danish Ministry of 

Finance (77) and DMC guidelines (76). In the model, the discount was applied per year. By default, the discount rates 

were not varied in the PSA. For the purposes of calculating life years in each health state, the undiscounted values 

were used. In the fully incremental results, discounted life years were considered. 

8.1.7 General mortality  

Survival estimates were corrected for all-cause mortality in the Danish general population. This ensures that the rate 

of death observed in the model for patients with r/r DLBCL (regardless of response or long-term response) will not 

drop below that expected in the general Danish population. The most recent National Life Tables for Denmark (78) 

were sourced and matched to the ZUMA-7 trial population based on age and gender. This is to ensure that the 

extrapolated OS better matches expected long-term mortality rates due to causes other than R/R DLBCL.  

 

Evidence shows that long-term survivors with DLBCL who do not relapse within five years have a long-term survival 

similar to that of the general population, with a standardised mortality ratio (SMR) of 0.99 (95% CI: 0.88 to 1.10, not 

statistically different) (79). However, a previous analysis in DLBCL reported that the SMR for patients who were event-

free at 24 months in American and French cohorts showed a trend for a higher mortality rate than the age- and 



























  
   

Page 64/175 
 

 

 

 
Figure 13: Overview of the extrapolations used in the base case 

 

In the following, we describe the process of selecting the MCM with the best fit for the data. Information on the 

standard parametric models and spline models can be found in Appendix G.   

8.3.2 Extrapolations of EFS 

Kaplan Meier plots, Cox regression results and proportion of patients at risk at each time point for EFS from the 

ZUMA-7 trial are presented in Figure 14. 
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Source: Survival_parameters sheet in model. The applied MCMs are highlighted.  
Abbreviations: OS: overall survival, AIC: Akaike information criterion, BIC: Bayesian information criteria, Axi-cel: axicabtagene 
ciloleucel, SoC: Standard of care. 

 
Figure 15: MCMs of partitioned survival: non-proportional hazards models of EFS for axi-cel and SoC  
 

The MCMs were applied in the base case based on the rationale described in section 12.1. The clinical plausibility of 

the curves in Figure 15 was discussed with the consulted Danish clinical expert, who informed that for axi-cel, the 

most plausible curve was the Gompertz. For SoC, the clinical expert did not favour any specific curve, and the 

exponential curve was chosen based on the best statistical fit. Thus, the Gompertz and exponential models were 

applied to extrapolate EFS for axi-cel and SoC, respectively, in the base case. 

8.3.3 Extrapolation of OS 

The Kaplan Meier plots and proportion of patients at risk at each time point for OS are provided in Figure 16, with 

goodness-of-fit criteria for the seven MCMs provided in Table 37. As seen in Table 37, the best statistical fit was 

largely similar across models; thus, the clinical plausibility was important to select the most appropriate model. The 

extrapolations of OS using MCMs for up to 180 months are presented in Figure 17. Please note that the SoC data 

presented in Figure 16 and Table 37 are taken directly from the ZUMA-7 trial and not adjusted for the confounding 

impact of CAR T-cell therapy in subsequent lines. The goodness-of-fit criteria and extrapolations with the standard 

parametric models can be found in Appendix G.   
 

Gamma 812.3 821.9 744.3 753.9 

Generalised gamma 809.9 822.7 746.3 759.1 





  
   

Page 68/175 
 

 

Source: Survival_parameters sheet in model. The applied MCMs are highlighted. 
Abbreviations: OS: overall survival, AIC: Akaike information criterion, BIC: Bayesian information criteria, Axi-cel: axicabtagene 
ciloleucel, SoC: Standard of care. 
 

 
Figure 17: MCMs of partitioned survival: Non-proportional hazards models of OS for axi-cel and SoC 

Note: SoC curves not used in the base case, as treatment switching is applied due to the absence of CAR T-cell therapy in 

subsequent lines. 
 

8.3.3.1 Treatment switching 

While axi-cel and other CAR T-cell therapies are indicated for subsequent therapy in patients receiving 2L SoC, the 

proportion of patients receiving CAR T-cell therapies in subsequent lines of therapy varies across countries, and the 

ZUMA-7 data does not accurately reflect Danish clinical practice. Of the 120 SoC patients receiving subsequent 

therapy in ZUMA-7 (safety analysis set), 97 received off-protocol CAR T-cell therapy (“switched”) (81%). In Denmark, 

CAR T is not recommended as subsequent therapy after ASCT. If axi-cel has a beneficial effect on OS, the standard OS 

analysis will underestimate the OS benefit of axi-cel compared to SoC in the absence of switching, e.g., in countries 

where CAR T-cell therapy is not available as subsequent therapy or is not used as subsequent therapy to the same 

extent as in the ZUMA-7 trial. Established statistical methods that can model the OS benefit in the absence of 

switching are available (69). Methods such as rank-preserving structural failure time (RPSFT) models and inverse 

probability of censoring weighting (IPCW) models have often been used in oncology to account for this issue and are 

generally regarded as appropriate methods for handling treatment switching (89). We followed NICE TSD 16 guidance 

when implementing the methods correcting for treatment switching. This included performing both ICPW and 

RPSFTM models with full, partial or no recensoring. Ultimately, we found that the RPSFT model with full recensoring 

gave plausible estimates of the counterfactual survival times, i.e., the survival times that would have been observed in 

the absence of CAR T-cell therapy in subsequent lines in the SoC arm (69).  
 

For patients in the SoC group who switched to subsequent CAR T-cell therapy during the trial, treatment switching-

adjusted HR was estimated using the RPSFT model with full recensoring. The results are provided in Table 38. In the 

model, the reciprocal HR is applied to the axi-cel curve to estimate the simulated SoC OS curve in the absence of 

subsequent CAR T-cell therapies.  

Generalised gamma 702.1 714.9 718.3 731.0 
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for differences across treatment arms was undertaken. Data at later time points were less well populated, particularly 

in the SoC arm, given its greater EFS rate, and should be interpreted with caution. 

 

In ZUMA-7, HRQoL data was collected using the EQ-5D, collected on the five-level response item scale (EQ-5D-5L). In 

the axi-cel arm, data were collected at the day of screening, the first day of conditioning chemotherapy, the day of axi-

cel administration, and months 2, 3, 5, 9, 12, 15, 18, 21 and 24 after randomisation. In the SoC arm, the data were 

collected at the day of screening, approximately five days after randomisation (during the first cycle of salvage 

chemotherapy), at the time of disease assessment (assumed to be approximately day 50/month 2), the day of 

transplant for those receiving ASCT, and then days 100 and 150 post-randomisation (months 3 and 5) as well as 

months 9, 12, 15, 18, 21 and 24. Study visits were classified as five different time periods, including 1) pre-treatment 

(all visits with a date before treatment start), 2) axi-cel on-treatment, event-free (visits after the axi-cel start date and 

prior to the axi-cel treatment end date or date of event (whichever is sooner)), 3) SoC on-treatment, event-free (visits 

after the SoC treatment start date and prior to the SoC treatment end date or date of event (whichever is sooner)), 4) 

off-treatment, event-free (all visits that were after the treatment end date and prior to the date of event) 5) post-

event (visits after the date of event).  

 

In the QoL analysis set, the mean EQ-5D-5L VAS scores in the axi-cel and SoC arm were comparable at screening. The 

results of MMRM models showed a statistically significant and clinically meaningful difference in mean change of 

scores for the EQ-5D-5L VAS from screening in favour of axi-cel at Study Day 100 (estimated difference 13.7 [95% CI: 

8.5, 18.8]; adjusted p <0.0001) and Study Day 150 (estimated difference 11.3 [95% CI: 5.4, 17.1]; adjusted p = 0.0004). 

Figure 19 illustrates the mean EQ-5D-5L VAS score and CI 95% over time by treatment arm, including the number of 

patients at each time point. To calculate the utilities associated with each health state based on the ZUMA-7 QoL 

analysis set, observations were collapsed if there were more than one observation within a time period by taking the 

mean index score for that patient across the multiple observations within the time periods. This was done to avoid 

patients with more than one visit in a time period driving the results. The utility values associated with each of the 

time periods were estimated using the MMRM. Each of the calculated EQ-5D-5L indices was the dependent variable in 

five separate MMRM model series. Covariates included in the MMRM were model-based time period and grade 3 or 4 

TEAE (if applicable), each treated as discrete variables. A CS covariance matrix was used for the analyses. Missing data 

for the EQ-5D-5L, was not imputed or replaced for individual items or the VAS. Missing data was handled under the 

missing-at-random (MAR) assumption. A likelihood-based approach can adequately address MAR data without the 

need for multiple imputation and the MMRM model serves as a likelihood-based approach. Thus, the MMRM is 

sufficient for handling missing data under the MAR assumption.  
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Figure 19: Mean (95% CI) EQ-5D-5L VAS scores over time, by treatment arm (QoL analysis set) 

Note: Data cut-off date = 18MAR2021.  

Abbreviations: CI: Confidence interval; VAS: Visual analogue scale. 

 

 

8.4.1 Overview of health state utility values in the model 

As valid HRQoL data were collected in clinical trials, these data have been used to inform the health states in the 

model. The EQ-5D-5L data from ZUMA-7 have been indexed with Danish preference weights from Jensen et al. 2021 

(91). Of the patient enrolled in ZUMA-7, 296 patients (165 in the axi-cel arm and 131 in the SoC arm) had baseline 

HRQoL responses. The health state axi-cel on treatment included responses from 158 patients, the health state SoC on 

treatment included responses from 116 patients and the health state off treatment included responses from 243 

patients. The post-event health state was based on data from the safety management cohort from ZUMA-1 which 

consisted of 87 EQ-5D-5L observations from 34 patients. 

 

Aligned with the model health states shown in Figure 11, utility data were stratified by clinical outcome measures for 

the event-free health state. In addition, assessments prior to an event in the axi-cel arm were disaggregated by the 

period before or after axi-cel infusion. The rationale behind this was that prior to the infusion, patients can be 

considered in a relapsed state following 1L therapy and given the time taken to manufacture axi-cel after 

leukapheresis, patients can remain in this state for several weeks. This approach has been taken in previous models 

for other CAR T-cell therapies in the subsequent therapy setting (92,93). In the model, this utility is applied to the EFS 

state for axi-cel for the first month, corresponding to the median time from leukapheresis to infusion observed in 

ZUMA-7, and for the first three months for SoC (94). 

 

The utility values for the event-free health states in the model were based on the mean EQ-5D-5L from ZUMA-7. A 

utility of 0.848 was applied for the axi-cel “on-treatment, event-free” health state, and a utility value of 0.841 was 

applied for the SoC “on-treatment, event-free” health state. The utility value applied for “off-treatment” in the event-

free health state was 0.858. In ZUMA-7, only few observations were made on the EQ-5D-5L post-event health state, 
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utilities included in the model (based on DMC guidelines) and 2) the general population utilities were changed to 

those from Jensen et al. 2021 (97), i.e., the HSUVs are lower than the general population utilities. Please see section 

8.7.1 for more information on the scenario analyses.  

8.5 Resource use and costs  

To estimate the resource use and costs associated with treating r/r DLBCL patients with axi-cel and SoC, data from 

ZUMA-7, the available summary of product characteristics (SPC) of all included drugs, input from the Danish clinical 

expert, assumptions, and guidelines from Danish hospitals were applied. In the following, a description of each cost 

element and how the element was valued in the health economic analysis are presented.  

 

8.5.1 Treatment costs of axi-cel and SoC 

The costs related to the treatment with axi-cel and SoC were included in the model. All drug costs were based on 

pharmacy purchasing prices (PPP) obtained at the end of May and beginning of June 2022, and costs incurred at the 

hospital were based on 2022 DRG tariffs. 

Axi-cel treatment-related costs 

In the axi-cel arm, the costs related to axi-cel treatment were divided into four distinct phases:  

• leukapheresis; 

• bridging chemotherapy; 

• conditioning chemotherapy; and  

• axi-cel administration.  

 

Leukapheresis 

During leukapheresis, leucocytes are harvested from the patients’ blood. The cost of leukapheresis at the Danish 

hospitals was based on the 2022 DRG tariff ‘16PR03’ of DKK 9,580 (99). The proportion of patients in the axi-cel arm 

who received leukapheresis was obtained from ZUMA-7 (99% was applied in the model). The 99% was applied in the 

model whether the patients received an infusion of axi-cel or not: in ZUMA-7, 94% of patients received an infusion of 

axi-cel (63), which was applied in the model. It was assumed that leukapheresis is performed at an outpatient visit. 

The patients who did not receive an axi-cel infusion, either due to AEs or a manufacturing failure, but who did not die 

prior to infusion, were assumed to have received an alternative therapy in the trial and would therefore be considered 

to have an EFS event, and so, their treatment would be captured under subsequent therapies. Patients initiated 

leukapheresis within approximately 5 days of randomisation. The median time from leukapheresis to axi-cel 

delivery to the trial site was 18 days and was dependent on when the investigator requested delivery. The 

median time (Q1, Q3) from randomisation to axi-cel infusion was 29 days (27, 34) and depended on patient 

scheduling and confirmation of eligibility for axi-cel infusion (63). 

 

Bridging therapy 

In ZUMA-7, patients in the axi-cel arm could only receive glucocorticoid bridging therapy whilst waiting for 

manufacturing and infusion. Since CAR T-cell therapy is currently not recommended in Denmark for DLBCL in any 

treatment lines, a standard practice for bridging therapy has not been established in Denmark. Therefore, the applied 

bridging therapy in the model was based on bridging therapy in the ZUMA-7 trial, and glucocorticoid was applied. 

Dexamethasone was applied at a dose of 30 mg daily for two days, and the applied PPP was obtained from 

www.medicinpriser.dk. Bridging therapy of corticosteroids was allowed prior to lymphodepleting chemotherapy for 
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cel OS 
(ZUMA-7) 

Axi-cel: % 
receiving 
axi-cel 0.91 0.97 2,175,077 2,352,416 4.51 4.51 481,758 521,036 39,279 

Populatio
n norm 
male: 70-
79 

 0.65 0.98 2,263,747 2,263,747 4.34 4.69 521,340 482,923 38,417 

Utility: 
post-
event 0.74 0.85 2,263,747 2,263,747 4.42 4.61 512,422 490,836 21,587 

Mean age 
(years) 56 58 2,262,910 2,264,866 4.63 4.40 488,707 515,189 26,481 

Populatio
n norm 
female: 
70-79 0.65 0.98 2,263,747 2,263,747 4.43 4.60 511,476 491,707 19,769 

Populatio
n norm 
male: 80+ 0.58 0.87 2,263,747 2,263,747 4.43 4.60 511,303 491,867 19,436 

Populatio
n norm 
male: 50-
59 0.65 0.98 2,263,747 2,263,747 4.44 4.59 509,376 493,664 15,712 

Utility: 
off-
treatment 
pre-event 0.84 0.88 2,263,747 2,263,747 4.43 4.60 510,522 492,592 17,930 

 

 

Figure 20: Tornado diagram  
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Figure 21: Cost-effectiveness plane from PSA 
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Figure 22: Cost-effectiveness acceptability curve (CEAC) from PSA 
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10. Discussion on the submitted documentation  

 

Clinical evidence 

Axi-cel provides a new innovative, potentially curative treatment option in 2L DLBCL. The clinical documentation for 

the efficacy and safety of axi-cel was based on the ZUMA-7 trial, the first phase III, randomised, open-label, 

multicentre study that evaluates the efficacy of axi-cel compared with SoC as 2L therapy in adults with DLBCL who 

were refractory or relapsed within a year of 1L chemoimmunotherapy.  

 

The primary objective of ZUMA-7 was to determine whether axi-cel is superior to SoC, as measured by central 

assessment of EFS. The selection of EFS as primary endpoint provides several advantages compared to alternative 

endpoints such as OS and PFS. 

 

Firstly, OS as the primary endpoint for evaluating efficacy of cancer treatments can be challenging, e.g., due to the 

molecular, immunophenotypic, and biologic heterogeneity of haematological malignancies (HMs), which present a 

major challenge for enrolling a sufficient number of patients to adequately power the analysis of OS due to 

fragmentation of the eligible population (75). With multiple lines of therapy available in most HMs, survival benefit 

attributable to the new treatment could be confounded by post-progression treatments. As such, surrogate endpoints 

based on tumour assessment which consider earlier events such as treatment failure, relapse or progression in 

addition to death may be more meaningful indicators of efficacy in HMs (75).  

 

Secondly, EFS may offer better assessment of the efficacy of a particular drug compared to survival because it is 

unaffected by subsequent uncontrolled, potentially biased interventions after failure to attain, or relapse from, 

remission (107–109). In addition, EFS has the advantage of reaching an endpoint sooner than OS: at the 24-month 

follow-up of the ZUMA-7 trial, 72 (40%) subjects in the axi-cel group and 81 patients (45%) in the SoC group had died 

(21). Given the earlier occurrence of disease progression/commencement of a new lymphoma therapy (both 

components of EFS), EFS was quicker to evaluate than survival (21).  

 

Finally, compared to OS and PFS, EFS has the added value of capturing the burden of disease because treatment 

failure, PR or relapse signify a reduced QoL and substantial morbidity or mortality associated with disease progression, 

use of toxic salvage therapies or both (75). For patients achieving a durable CR, EFS captures the clinical relevance of 

delaying or preventing relapse, which is known to increase the likelihood of long-term survival or cure. EFS therefore 

enables a holistic evaluation of disease-related outcomes of a treatment that may fail to achieve statistical significance 

on OS. As part of the EMA evaluation, the CHMP stated regarding the ZUMA-7 protocol that ‘the choice of EFS as 

primary endpoint is endorsed, and it is agreed that it is an appropriate endpoint for demonstrating clinical benefit in 

2L DLBCL, as it allows a comprehensive analysis of all the potential clinically relevant positive and negative outcomes’ 

(110). 

 

In terms of the clinical value of axi-cel as a 2L treatment in DLBCL patients who have relapsed or are refractory within 

12 months of 1L chemoimmunotherapy, the ZUMA-7 trial demonstrated the efficacy of axi-cel versus SoC in terms of a 

4-fold increase in EFS (8.3 months vs 2.0 months; p<0.0001). Furthermore, the safety profile of axi-cel in ZUMA-7 was 

largely comparable to the one observed in ZUMA-1 and real-world use to date; compared to ZUMA-1, there was a 

reduced occurrence of CRS, NE, and overall grade ≥3 AEs. In addition, more patients successfully completed treatment 

with axi-cel vs SoC.  
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Economic evidence 

In the health economic analysis, an incremental QALY gain associated with axi-cel of 4.51 was estimated, and an 

incremental cost associated with axi-cel of DKK 2,263,747 was estimated. Thus, in the base case, the ICER for axi-cel 

compared to SoC was DKK 501,397 per QALY. Several sensitivity analyses were undertaken to investigate the robustness 

of the base case result. The DSA found that the parameters with the largest impact on the base case ICER were the PPP 

of axi-cel and the HR for SoC OS to axi-cel OS. The PSA included all parameters relevant for the analysis conducted in 

the present application and showed that axi-cel is a more effective and more costly alternative compared to the current 

Danish SoC in 100% of the simulations. The robustness of the result was supported by the study by Perales et al. 2022 

(111), which evaluated the cost-effectiveness of axi-cel compared to SoC for 2L DLBCL in a US setting. The study reported 

very similar results to those reported in the present application. Perales et al. 2022 reported an ICER of USD 66,381 per 

QALY gained (DKK 499,432) compared to the DKK 501,397 per QALY reported in the present application.    

 

To account for the differences in patient characteristics in the ZUMA-7 trial, base case model and Danish clinical practice, 

the characteristics of the modelled patients were aligned to match the Danish population based on expert clinician 

feedback and validation. 

 

The CU analysis utilised robust head-to-head data from ZUMA-7 and explored various approaches to extrapolating 

survival outcomes beyond the ZUMA-7 trial data. These suggest that the existing OS trend observed in the ZUMA-7 trial 

may grow to substantial long-term benefits for patients with DLBCL. Furthermore, the prolonged EFS as observed for 

treatment with axi-cel is a key driver in the improvement in HRQoL. These results are supported by the recently 

published primary PRO analysis of ZUMA-7, which shows a quicker return to normal HRQoL in the axi-cel arm compared 

to SoC (82). 

 

Many of the inputs applied in the model were either informed or validated by a Danish clinical expert with vast 

experience in DLBCL or informed by guidelines from Danish hospitals: thus, we are confident that the inputs used in the 

model reflect Danish clinical practice for treating DLBCL. In addition, the efficacy outcomes applied in the model came 

from ZUMA-7, which is the largest head-to-head trial of any CAR T vs SoC providing strong evidence for the efficacy of 

axi-cel relative to current SoC. The model has undergone internal quality checks as well as an external quality assurance 

process. The model has been “pressure-tested” in advisory board meetings with health economic experts and cost-

effectiveness market payers, including review of the ZUMA-7 development plan in 2L DLBCL, review of the CEA methods, 

model inputs, extrapolation methodology, base case model findings and scenario analysis results.  
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Main inclusion and 
exclusion criteria 

Key inclusion criteria 

• Histologically proven large B-cell lymphoma, including the following types 
defined by WHO 2016: 

DLBCL not otherwise specified (GCB or activated B-cell type [ABC]) 

High-grade B-cell lymphoma (HGBL) with or without MYC and BCL2 and/or BCL6 
rearrangement 

DLBCL arising from FL 

T-cell/histiocyte rich large B-cell lymphoma 

DLBCL associated with chronic inflammation 

Primary cutaneous DLBCL, leg type 

Epstein-Barr virus (EBV) + DLBCL 

• Relapsed or refractory disease after 1L chemoimmunotherapy 

o Refractory disease defined as no complete remission to 1L therapy; 
individuals who are intolerant to 1L therapy are excluded. 

• PD as best response to 1L therapy 

• SD as best response after at least 4 cycles of 1L therapy (e.g., four cycles of R-
CHOP) 

• PR as best response after at least 6 cycles and biopsy-proven residual disease 
or disease progression ≤12 months of therapy 

• Relapsed disease defined as complete remission to 1L therapy followed by 
biopsy-proven relapse ≤12 months of 1L therapy 

• Individuals must have received adequate 1L therapy, including at a minimum: 

o anti-CD20 monoclonal antibody unless investigator determines that 
tumour is CD20-negative; and 

o an anthracycline-containing chemotherapy regimen. 

• No known history or suspicion of CNS involvement by lymphoma 

• Eastern cooperative oncology group (ECOG) performance status of 0 or 1 

• Adequate bone marrow function, as evidenced by: 

o absolute neutrophil count (ANC) ≥ 1000/uL; 

o platelet ≥75,000/uL; and 

o absolute lymphocyte count ≥ 100/uL. 

• Adequate renal, hepatic, cardiac, and pulmonary function as evidenced by: 

o creatinine clearance (Cockcroft Gault) ≥ 60 mL/min; 

o serum alanine aminotransferase/aspartate aminotransferase 
(ALT/AST) ≤ 2.5 Upper limit of normal (ULN); 

o total bilirubin ≤ 1.5 mg/dl; 
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Germinal center B-cell-like 109 (61) 99 (55) 208 (58) 

Activated B-cell-like 16 (9) 9 (5) 25 (7) 

Unclassified 17 (9) 14 (8) 31 (9) 

Not applicable 10 (6) 16 (9) 26 (7) 

Missing data 28 (16) 41 (23) 69 (19) 

Response to first-line therapy at randomisation – no. (%) 

Primary refractory disease 133 (74) 131 (73) 264 (74) 

Relapse at ≤12 months after the imitation or 
completion of first line-therapy 

47 (26) 48 (27) 95 (26) 

Disease type according to central laboratory – no. (%) 

Diffuse large B-cell lymphoma‖ 126 (70) 129 (67) 246 (69) 

High-grade B-cell lymphoma, not otherwise specified 0 1 (1) 1(<1) 

High-grade B-cell lymphoma, including 
rearrangement of MYC with BCL2 or BCL6 or both 

31 (17) 25 (14) 56 (16) 

Not confirmed or missing data 18 (10) 28 (16) 46 (13) 

Other 5 (3) 5 (3) 10 (3) 

Disease type according to the investigator – no. (%) 

Large B-cell lymphoma, not otherwise specified 110 (61) 116 (65) 226 (63) 

T-cell or histiocyte-rich large B-cell lymphoma 5 (3) 6 (3) 11 (3) 

Epstein-Barr virus-positive diffuse large B-cell 
Lymphoma 

2 (1) 0 2 (1) 

Large-cell transformation from follicular lymphoma 19 (11) 27 (15) 46 (13) 

High-grade B-cell lymphoma, including 
rearrangement of MYC with BCL2 or BL6 or both 

43 (24) 27 (15) 70 (19) 

Primary cutaneous diffuse large B-cell lymphoma, leg 
type 

1 (1) 0 1 (<1) 

Other 0 3 (2) 3 (1) 

Prognostic marker according to central laboratory – no. (%) 

High-grade B-cell lymphoma, double or triple hit 31 (17) 25 (14) 56 (16) 
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* Patients were randomly assigned to receive axi-cel (axi-cel) or standard care. Percentages may not total 100 because of rounding.  

† Race and ethnic group were determined by the investigator.  

‡ Eastern Cooperative Oncology Group (ECOG) performance-status scores are assessed on a 5-point scale, with a score of 0 indicating no symptoms 

and higher scores indicating greater disability. A score of 1 indicates that the patient is ambulatory but restricted from strenuous activity.  

§ Values are the second-line age-adjusted International Prognostic Index (IPI) at randomisation, which were similar to the second-line age-adjusted 

IPI according to the investigator as entered into the clinical database. The second-line age-adjusted IPI is used to assess prognostic risk on the basis 

of various factors after adjustment for patient age and extranodal status at the time of diagnosis of refractory disease; risk categories are assessed 

as low (0 factors), intermediate (1 factor), or high (2 or 3 factors).  

¶ The molecular subgroup as assessed by the investigator was as follows: germinal center B-cell–like in 96 patients (53%) in the axi-cel group, 84 

(47%) in the standard-care group, and 180 (50%) overall; non–germinal center B-cell–like in 47 (26%), 54 (30%), and 101 (28%), respectively. The 

molecular subgroup was not assessed in 37 patients (21%) in the axi-cel group, 41 (23%) in the standard-care group, and 78 (22%) overall.  

‖ The definition of diffuse large B-cell lymphoma according to the central laboratory included cases of incomplete evaluation that were due to 

inadequate sample amount or sample type, for which further classification of the subtype was not possible. Diffuse large B-cell lymphoma, not 

otherwise specified, according to the World Health Organization 2016 definition,12 is also included.  

** CD19 staining was not required for participation in the trial. Testing was conducted by the central laboratory.  

†† The data shown were as collected on the diagnosis history case-report form.  

‡‡ An elevated lactate dehydrogenase level was defined as a level that was above the upper limit of the normal range according to the local 

laboratory.  

§§ Tumour burden was determined on the basis of the sum of product diameters of the target lesions, according to the Cheson criteria,16 and was 

assessed by the central laboratory. 

 

Comparability of patients across studies  

Not applicable since only one study was included.  

Comparability of the study population with Danish patients eligible for treatment 

The Danish clinical experts consulted during the preparation of the present application gave a description of the 

Danish patient population with r/r DLBCL. The Danish clinical experts informed that the median age at relapse in 

Denmark is 69 years compared to a median age of the total ZUMA-7 population of 59 years. Around 67% of those who 

Double-expressor lymphoma 57 (32) 62 (35) 119 (33) 

MYC rearrangement 15 (8) 7 (4) 22 (6) 

Not applicable 74 (41) 70 (39) 144 (40) 

Missing data 3 (2) 15 (8) 18 (5) 

CD19+ status on immunohistochemical testing – no. 
(%)** 

144 (80) 134 (75) 278 (77) 

Bone marrow involvement – no. (%)†† 17 (9) 15 (8) 32 (9) 

Elevated lactate dehydrogenase level – no. (%)‡‡ 101 (56) 94 (53) 195 (54) 

Median tumour burden (Range) mm2§§ 2123 

(181-22,538) 

2069 

(251-20,117) 

2118 

(181-22,538) 
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relapse are ≥65 years in Denmark, which was 30% of the total population in the ZUMA-7 trial. According to the 

experts, most relapsed patients are men, and they indicated that 40% of patients who have been treated with 1L 

therapies have refractory disease after 1L therapies, i.e., have SD as best response to 1L therapies. In the ZUMA-7 

trial, 66% of the total population were men, and 74% of the total population had primary refractory disease after 1L 

therapy. They also informed that 97% of the Danish patient population have DLBCL as disease type compared to 69% 

of the total population from the ZUMA-7. The rest of the characteristics in Table 71 were similar between the Danish 

population and the trial population.   
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Appendix F Comparative analysis of efficacy and safety 

The comparative analysis presented in the current application is a direct comparative analysis and results are presented in Appendix E.  
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Appendix G Extrapolation  

In the following we present first the method of mixture cure modelling and then a presentation 

of the methodology and results for extrapolating EFS, OS and TTNT data from the ZUMA-7 trial.  

12.1 Mixture cure modelling 

It is well established that standard parametric survival models are limited in their use for 

modelling hazard functions that follow more complex patterns (128). Given a realistic probability 

of long-term cure for some patients with DLBCL, observed survival in a cohort of patients is 

composed of two groups of patients: those with short-term mortality who fail to achieve a cure in 

one group, and those with mortality related to non-DLBCL causes with potential long-term 

survival in the other group, termed the ‘cure fraction’. This leads to a change in the hazards of 

death over time, or a plateau in the survival, as those who are cured are eventually revealed, 

which can be observed as a plateau in the Kaplan Meier curve. 

 

MCMs work on the assumption that observed survival in the trial population represents a mix of 

patients who are “cured” and “not cured” (87). The survival of the cured population is similar to 

that of the general population associated with all-cause mortality obtained from age- and 

gender-matched Danish lifetables as per background mortality. Moreover, the non-cured 

patients are burdened by the additional risk of excess mortality related to the disease. The 

survival estimates for the overall population treated with a potentially curative intervention is 

the weighted average of the survival among the cured and non-cured patients. For OS, the 

survival function is described as: 
𝑆(𝑡) = 𝑆∗(𝑡)[𝑝 + (1 − 𝑝)𝑆𝑢(𝑡)] 

 

Where S(t) denotes survival probability at time t, S* is the survival in the general population 

associated with background mortality, Su is the survival probability associated with the excess 

disease-related risk, and p denotes the cure fraction. For the models, Su will be derived from the 

latest published lifetables from Denmark to reflect current all-cause mortality. Similarly, for EFS, 

an MCM has been used to extrapolate long-term estimates. In the model, the parametric survival 

curves for the two groups can be found on the ‘survival’ tab. 

 

The rationale for choosing MCMs is described below. The use of MCMs is statistically feasible 

regardless of the intervention used, as the model will determine a cure fraction based on the 

observed trial data and exogenous mortality data. However, good practice dictates that it should 

only be used when a “cure” is clinically feasible. Empirical evidence has suggested that relapsed 

patients with DLBCL who remain event-free for at least five years after ASCT have long-term 

survival comparable to non-cancer patients (9). This was supported by feedback from interviews 

with clinical experts during the development of the model. ASCT reflects an opportunity for a 

sustained remission in DLBCL, and previous studies have shown this effect for CAR T-cell 

therapies in the 3L setting (129). Furthermore, a recent study looking at the accuracy of different 

extrapolation techniques in the ZUMA-1 trial (a phase II single-arm study of patients given axi-cel 

in 3L DLBCL) found that MCMs were the most accurate models for predicting OS in the long term 

(88). This study fitted spline, mixture cure, non-mixture cure and single-distribution models to 

the 12-month ZUMA-1 data cut. Extrapolations were then evaluated against the 24-, 36- and 48-

month follow-up data using a range of metrics, including AIC and BIC. Single parametric models 
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poorly predicted long-term survival in axi-cel-treated patients: therefore; the use of MCMs can 

be justified in this case. 

It should be noted that for EFS, the probability of being cured in terms of long-term survival is not 

being explicitly estimated, as the definition of EFS includes not only survival, but also disease 

progression or use of next lymphoma therapy, as per the ZUMA-7 protocol. Accordingly, the 

“cure” fraction estimated in the EFS model evaluates a group that has not experienced an event, 

which is expected to be highly correlated to the cure fraction for OS. For this reason, it is better 

described as the event-free fraction. Whilst a “cured” patient would not be expected to progress, 

this depends on the timing of the cure (either pre- or post-event). Given the fact that some 

patients could theoretically be cured as a result of their subsequent therapy, particularly in the 

SoC arm, where they are eligible for subsequent CAR T-cell therapy, a post-event cure is clinically 

feasible. It is assumed in the MCMs that patients who are cured are cured from time 0 

(randomisation) for the purposes of the statistical fit to the data. As a result, the cure fraction for 

OS would be expected to be higher than for EFS to account for both pre- and post-event cures 

(i.e., at 2L and beyond), whereas EFS only captures the event-free cure (i.e., cure at 2L). For both 

OS and EFS, the survival function for the non-cured patients has been evaluated with the 

following functional forms: 

• exponential; 

• Weibull; 

• Gompertz; 

• lognormal; 

• loglogistic; 

• gamma; and 

• generalised gamma. 

The cure fraction is simultaneously estimated using logistic regression with maximum likelihood 

estimation. In Table 74, we list the cure fraction as estimated by the MCMs and ZUMA-7. Please 

note that the cure fractions should be interpreted with caution, since cure fractions represent 

the proportion of patients that experiences adjusted general population mortality, as determined 

by the logistic model, which only uses data on the pattern of death observed in the trial.  

To determine whether joint extrapolation models could be fitted for both the axi-cel and SoC 

arms, the proportional hazards assumption was evaluated. The proportional hazards assumption 

requires the hazard in one treatment arm to be a constant proportion to the hazard in the other 

treatment arm, with the proportion equating to the HR. Although the hazard may vary with time, 

the ratio of the hazard rates is constant. To assess the proportional hazards assumption, a three-

step process was followed. First, Cox regression models and Kaplan Meier curves were reviewed 

to assess the presence of an overall treatment effect of axi-cel over SoC, with the graph and the 

confidence intervals of the HR providing an indication as to whether this treatment effect is 

observed across a sufficient amount of the trial follow-up time. Secondly, the proportional 

hazards assumption of the Cox models was statistically and graphically evaluated using a 

Schoenfeld residuals plot and the proportional hazards test as outlined by Grambsch and 

Therneau (130). Finally, a diagnostic plot of the log cumulative hazards over the log of the follow-

up time for ZUMA-7 (log-log plots) was assessed. The three-stage process represents a robust 

statistical method for assessing proportional hazards, with failure at each step providing 

sufficient grounds to dismiss the proportional hazards assumption. The proportional hazards 

assumption was upheld if 1) a treatment effect was observed, 2) the fit to the Schoenfeld 
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Figure 24: Kaplan Meier plot for EFS 

 

 
Figure 25: Log-log plot for EFS model 

 

The seven standard parametric models, the seven MCMs and the spline models were fitted to 

each arm of the ZUMA-7 trial data. The goodness-of-fit criteria for the standard parametric 
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Source: Survival_parameters sheet and spline parameters sheet in model. 
Abbreviations: EFS: event free survival, AIC: Akaike information criterion, BIC: Bayesian information criteria, 
Axi-cel: axicabtagene ciloleucel, SoC: Standard of care. 

 

 

Figure 26: Standard parametric models of partitioned survival: non-proportional hazards models of EFS 

for axi-cel and SoC 

 
Figure 27: MCMs of partitioned survival: non-proportional hazards models of EFS for axi-cel and SoC  

 

Of the standard parametric models, the Gompertz model provided the best statistical fit for both 

axi-cel and SoC. In contrast to the standard parametric models, the MCMs using a loglogistic 

model for the uncured fraction provided the best fit for axi-cel and demonstrated a clear plateau 

in survival as observed in ZUMA-7 and the exponential model for SoC. The EFS curves for the one-

, two- and three-knot spline models using hazard, odds and normal scales are provided in Figure 

28. 

Two knots normal 780.2885 793.0603 719.0 731.7 

Three knots normal 790.1753 806.1401 717.7 733.7 
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Figure 28: EFS curves from restricted cubic spline models for axi-cel and SoC 

 

The MCMs were applied in the base case based on the rationale described in section 12.1. The 

clinical plausibility of the curves in Figure 27 was discussed with the consulted Danish clinical 

expert, who informed that for axi-cel, the most plausible curve was the Gompertz. For SoC the 

clinical expert did not favour any specific curve, and the exponential curve was chosen because it 

was the best statistical fit. Thus, the Gompertz and exponential models were applied to 

extrapolate EFS in the base case. 

12.3 Extrapolation of overall survival 

The Kaplan Meier plots for OS are provided in Figure 29, log-log plots are provided in Figure 30 

and goodness-of-fit criteria for the seven parametric distributions and the seven MCMs are 

provided in Table 76. As seen in Table 76, the best statistical fit was largely similar across models; 

thus, the clinical plausibility was important to the selection of the most appropriate model. The 

presented data is based on the ZUMA-7 trial, in which patients in the SoC arm could receive CAR 

T-cell therapy in subsequent lines, and is not reflective of Danish clinical practice, where CAR T-

cell therapy is not recommended in subsequent lines. The SoC data presented is therefore not 

the data used in the base case. 
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Figure 29: Kaplan-Meier plots of overall survival 
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Source: Survival_parameters sheet and spline sheet in model. 
Note: *SoC curves not used in the base case, as treatment switching is applied due to the absence of CAR T-
cell therapy in subsequent lines. 
Abbreviations: OS: overall survival, AIC: Akaike information criterion, BIC: Bayesian information criteria, Axi-
cel: axicabtagene ciloleucel, SoC: Standard of care. 

The extrapolations of OS with the standard parametric models and MCMs up to 180 months are 

presented in Figure 31 and Figure 32, respectively. Please note that these have not been 

corrected for background mortality or fitted to a relative survival framework. 

 

 
Figure 31: Parametric distribution models of partitioned survival: Non-proportional hazards models of OS 

for axi-cel and SoC  

 
Figure 32: MCMs of partitioned survival: Non-proportional hazards models of OS for axi-cel and SoC 

Note: SoC curves not used in the base case, as treatment switching is applied due to the absence of CAR T-

cell therapy in subsequent lines. 

 

Of the standard parametric models, the lognormal model provided the best statistical fit. Of the 

MCMs that were clinically plausible, the loglogistic model provided the best statistical fit. The OS 

curves for the one-, two-, and three-knot spline models using hazard, odds and normal scales are 

provided in Figure 33. 
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Source: Calculated from Excel model (Undiscounted OS). 
Note: *not treatment switching adjusted. 
Abbreviations: Axi-cel: axicabtagene ciloleucel, SoC: Standard of care. 
 

12.3.1 Treatment switching adjusted SoC OS 

As described in section 8.3.3.1 treatment switching adjusted HR estimated using the RPSFT model 

with full recensoring was used to inform the SoC OS curve. The Kaplan Meier plots for treatment 

switching adjusted OS are provided in  34 and log-log plots are provided in  35. 

 

 
            

 

Weibull 87.2% 82.0% 94.1% 88.6% 

Gompertz 88.8% 83.6% 90.6% 85.3% 

Lognormal 65.4% 47.0% 90.7% 85.1% 

Loglogistic 77.9% 68.8% 91.1% 85.1% 

Gamma 83.3% 78.0% 94.2% 88.7% 

Generalised gamma 85.9% 80.8% 84.0% 76.2% 
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  Kaplan-Meier plots for TTNT 
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Source: Survival_parameters sheet and spline parameters sheet in model.  
Abbreviations: TTNT: Time to next therapy, AIC: Akaike information criterion, BIC: Bayesian information 
criteria, Axi-cel: axicabtagene ciloleucel, SoC: Standard of care. 

 
Figure 39: Parametric distribution models: Non-proportional hazards models of TTNT for axi-cel and SoC 

 

Mixture cure models 

Exponential 798.2 804.6 844.1 850.5 

Weibull 790.9 800.4 822.3 831.9 

Gompertz 799.5 809.1 839.7 849.3 

Lognormal 791.9 801.4 819.6 829.1 

Loglogistic 778.6 788.2 805.0 814.6 

Gamma 787.2 796.8 815.1 824.6 

Generalised gamma 787.8 800.6 814.3 827.0 

Spline models 

One knot odds 787.8 797.3 822.1 831.7 

Two knots odds 771.7 784.5 802.9 815.6 

Three knots odds 765.6 781.5 802.6 818.5 

One knot hazard 785.1 794.7 815.7 825.3 

Two knots hazard 775.2 788.0 806.5 819.3 

Three knots hazard 764.5 780.5 801.6 817.5 

One knot normal 803.3 812.9 851.4 861.0 

Two knots normal 770.6 783.4 802.6 815.3 

Three knots normal 774.1 790.1 803.8 819.8 
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Outpatient visits (months 1 to 6) PES (units per cycle): 

axi-cel 
2.0 0.1 Gamma 

Outpatient visits (months 1 to 6) PES (units per cycle): 

SoC 
2.0 0.1 Gamma 

Outpatient visits (months 7 to 24) PES (units per cycle): 

axi-cel 
2.0 0.1 Gamma 

Outpatient visits (months 7 to 24) PES (units per cycle): 

SoC 
2.0 0.1 Gamma 

Outpatient visits (years 2 to 3) PES (units per cycle): axi-

cel 
2.0 0.1 Gamma 

Outpatient visits (years 2 to 3) PES (units per cycle): SoC 2.0 0.1 Gamma 

Outpatient visits (years 4 to 5) PES (units per cycle): axi-

cel 
2.0 0.1 Gamma 

Outpatient visits (years 4 to 5) PES (units per cycle): SoC 2.0 0.1 Gamma 

Utility: on-treatment axi-cel 0.85 0.015911146 Beta 

Utility: on-treatment SoC 0.84 0.01671258 Beta 

Utility: off-treatment pre-event 0.86 0.010905505 Beta 

Utility: post-event 0.79 0.029081633 Beta 

Utilities: time on axi-cel 1.00 0.05 Lognormal 

Utilities: time on SoC 3.00 0.15 Lognormal 

Population norm male: 18-29 0.87 0.04355 Beta 

Population norm male: 30-39 0.85 0.0424 Beta 

Population norm male: 40-49 0.83 0.0417 Beta 

Population norm male: 50-59 0.82 0.0409 Beta 

Population norm male: 60-69 0.82 0.0409 Beta 

Population norm male: 70-79 0.81 0.04065 Beta 

Population norm male: 80+ 0.72 0.03605 Beta 

Population norm female: 18-29 0.87 0.04355 Beta 

Population norm female: 30-39 0.85 0.0424 Beta 

Population norm female: 40-49 0.83 0.0417 Beta 

Population norm female: 50-59 0.82 0.0409 Beta 



 
   

 Page 163/175 
 

 

Population norm female: 60-69 0.82 0.0409 Beta 

Population norm female: 70-79 0.81 0.04065 Beta 

Population norm female: 80+ 0.72 0.03605 Beta 

Rate of CRS: axi-cel 0.06 0.018867013 Lognormal 

Unit cost of CRS 52,165.80 2,608.29 Gamma 

Rate of Neurologic events: axi-cel 0.21 0.031336951 Lognormal 

Rate of neurologic events: SoC 0.01 0.005934639 Lognormal 

Unit cost of Neurologic events 26,440.40 1322.02 Gamma 

Axi-cel: % receiving leukapheresis 0.99 0.007774245 Beta 

Axi-cel: % receiving axi-cel 0.94 0.017701224 Beta 

Axi-cel: % receiving bridging therapy 0.36 0.035798743 Beta 

Axi-cel: % receiving conditioning chemotherapy 0.96 0.015286886 Beta 

Axi-cel: unit cost of CT scans (pre-treatment) 3,753.00 187.65 Gamma 

Axi-cel: unit cost of CT scans (midway treatment) 3,753.00 187.65 Gamma 

Axi-cel: unit cost of CT scans (post-treatment) 3,753.00 187.65 Gamma 

Unit cost of leukapheresis 9,580.00 479 Gamma 

Unit cost: follow-up: 0-6 mths: outpatient visits 3,225.00 161.25 Gamma 

Unit cost: follow-up: 0-6 mths: blood test 230.00 11.5 Gamma 

Unit cost: follow-up: 6-12 mths: outpatient visits 3,225.00 161.25 Gamma 

Unit cost: follow-up: 6-12 mths: blood test 230.00 11.5 Gamma 

Unit cost: follow-up: 12-24 mths: outpatient visits 3,225.00 161.25 Gamma 

Unit cost: follow-up: 12-24 mths: blood test 230.00 11.5 Gamma 

Unit cost: follow-up: 2-5 years: outpatient visits 3,225.00 161.25 Gamma 

Unit cost: follow-up: 2-5 years: blood test 230.00 11.5 Gamma 

SoC SCT eligible: % receiving R-DHAP 0.33 0.03523434 Beta 

SoC SCT eligible: % receiving R-ICE 0.67 0.035236189 Beta 

SoC SCT eligible: % receiving high-dose chemotherapy 0.63 0.036185046 Beta 

SoC SCT eligible: % receiving ASCT 0.63 0.036185046 Beta 

SoC SCT eligible: % receiving stem cell harvest 0.73 0.033374044 Beta 

CT scans (pre-treatment) unit cost 3,753.00 187.65 Gamma 
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CT scans (midway treatment) unit cost 3,753.00 187.65 Gamma 

CT scans (post-treatment) unit cost 3,753.00 187.65 Gamma 

Unit cost of stem cell harvest 18,391.00 919.55 Gamma 

ASCT procedure cost 111,255.00 5,562.75 Gamma 

Unit costs: follow-up: 0-6 mths: outpatient visits 3,225.00 161.25 Gamma 

Unit costs: follow-up: 0-6 mths: blood test 230.00 11.5 Gamma 

Unit costs: follow-up: 6-12 mths: outpatient visits 3,225.00 161.25 Gamma 

Unit costs: follow-up: 6-12 mths: blood test 230.00 11.5 Gamma 

Unit costs: follow-up: 12-24 mths: outpatient visits 3,225.00 161.25 Gamma 

Unit costs: follow-up: 12-24 mths: blood test 230.00 11.5 Gamma 

Unit costs: follow-up: 2-5 years: outpatient visits 3,225.00 161.25 Gamma 

Unit costs: follow-up: 2-5 years: blood test 230.00 11.5 Gamma 

Axi-cel: acquisition cost 2,440,000.00 122,000 Normal 

Bendamustine formulation 1 acquisition cost 73.40 3.67 Normal 

Bendamustine formulation 2 acquisition cost 234.80 11.74 Normal 

Carboplatin formulation 1 acquisition cost 84.00 4.2 Normal 

Carboplatin formulation 2 acquisition cost 

 

203.00 

 

10.15 

 

Normal 

 

Carmustine formulation 1 acquisition cost 

 

3,945.00 

 

197.25 

 

Normal 

 

Cisplatin formulation 1 acquisition cost 

 

100.00 

 

5 

 

Normal 

 

Cisplatin formulation 2 acquisition cost 

 

200.00 

 

10 

 

Normal 

 

Cyclophosphamide formulation 1 acquisition cost 

 

61.04 

 

3.052 

 
Normal 

Cyclophosphamide formulation 2 acquisition cost 

 

153.75 

 

7.6875 

 
Normal 

Cyclophosphamide formulation 3 acquisition cost 

 

307.50 

 

15.375 

 
Normal 

Cytarabine formulation 1 acquisition cost 

 

100.00 

 

5 

 
Normal 

Cytarabine formulation 2 acquisition cost 150.00 7.5 Normal 
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Dexamethasone formulation 1 acquisition cost 

 

5.19 

 

0.2596 

 
Normal 

Dexamethasone formulation 2 acquisition cost 

 

2.16 

 

0.10785 

 
Normal 

Epirubicin formulation 1 acquisition cost 

 

110.60 

 

5.53 

 
Normal 

Epirubicin formulation 2 acquisition cost 

 

442.76 

 

 

22.138 

 
Normal 

Etoposide formulation 1 acquisition cost 

 

71.37 

 

3.5685 

 
Normal 

Etoposide formulation 2 acquisition cost 

 

278.72 

 

13.936 

 
Normal 

Fludarabine formulation 1 acquisition cost 

 

1,310.15 

 

65.5075 

 
Normal 

Fludarabine formulation 2 acquisition cost 

 

3,275.25 

 

163.7625 

 
Normal 

Gemcitabine formulation 1 acquisition cost 

 

350.00 

 

17.5 

 
Normal 

Gemcitabine formulation 2 acquisition cost 

 

370.00 

 

18.5 

 
Normal 

Gemcitabine formulation 3 acquisition cost 

 

385.00 

 

19.25 

 
Normal 

Gemcitabine formulation 4 acquisition cost 

 

420.00 

 

21 

 
Normal 

Ifosfamide formulation 1 acquisition cost 

 

330.00 

 

16.5 

 
Normal 

Lenalidomide formulation 1 acquisition cost 

 

1,309.52 

 

65.47619048 

 
Normal 

Lenalidomide formulation 2 acquisition cost 

 

1,390.48 

 

69.52380952 

 
Normal 

Lenalidomide formulation 3 acquisition cost 

 

1,580.95 

 

79.04761905 

 
Normal 

Lenalidomide formulation 4 acquisition cost 

 

1,523.81 

 

76.19047619 

 
Normal 

Melphalan formulation 1 acquisition cost 

 

4,500.00 

 

225 

 
Normal 

Prednisone formulation 1 acquisition cost 

 

0.56 

 

0.02819 

 
Normal 
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Prednisone formulation 2 acquisition cost 

 

2.08 

 

0.103835 

 
Normal 

Rituximab formulation 1 acquisition cost 

 

1337.90 

 

66.895 

 
Normal 

Rituximab formulation 2 acquisition cost 

 

6,687.00 

 

334.35 

 
Normal 

Rituximab formulation 3 acquisition cost 

 

12,377.73 

 

618.8865 

 
Normal 

Nivolumab formulation 1 acquisition cost 

 

3,690.69 

 

184.5345 

 
Normal 

Nivolumab formulation 2 acquisition cost 

 

9,168.23 

 

458.4115 

 
Normal 

Nivolumab formulation 3 acquisition cost 

 

22,003.74 

 

1,100.187 

 
Normal 

Pembrolizumab formulation 1 acquisition cost 

 

23204.61 

 

1160.2305 

 
Normal 

Unit cost: Chemotherapy OP admin. simple parenteral 
1st 

3,225.00 161.25 Gamma 

Unit cost: Chemotherapy OP admin. more complex 
parenteral 1st 

3,225.00 161.25 Gamma 

Unit cost: Chemotherapy OP admin. complex 1st 3,225.00 161.25 Gamma 

Unit cost: chemotherapy OP admin. subsequent in 
cycle 

3,225.00 161.25 Gamma 

Unit cost: chemotherapy IP admin.  10,106.00 505.3 Gamma 

3L axi-cel arm: % receiving R-Chemo 0.89 0.0445 Beta 

3L axi-cel arm: % receiving Nivolumab 0.03 0.00125 Beta 

3L axi-cel arm: % receiving Pembrolizumab 0.03 0.00125 Beta 

3L axi-cel arm: % receiving Radiotherapy 

 

0.27 

 

0.0135 

 
Beta 

3L axi-cel arm: % receiving ASCT 

 

0.05 

 

0.0025 

 
Beta 

3L SoC arm: % receiving Nivolumab 0.03 0.00125 Beta 

3L SoC arm: % receiving Pembrolizumab 0.03 0.00125 Beta 

3L SoC arm: % receiving R-Lenalidomide 0.10 0.005 Beta 

3L SoC arm: % receiving R-Benda 0.10 0.005 Beta 

3L SoC arm: % receiving Prednisone 0.35 0.0175 Beta 

3L SoC arm: % receiving Allo-SCT 

 

0.05 

 

0.0025 

 
Beta 

3L: allo-SCT - unit cost 747,851.00 37,392.55 Gamma 
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3L: radiotherapy unit cost 8,604.00 430.2 Gamma 

3L: radiotherapy (palliative) unit cost 34,020.00 1,701 Gamma 

Palliative care unit cost: End-of-life care 193,320.0 9,666 Gamma 

Outpatient visits (months 1 to 6) unit cost 3,225 161.25 Gamma 

Outpatient visits (months 7 to 24) unit cost 3,225 161.25 Gamma 

Outpatient visits (years 2 to 3) unit cost 3,225 161.25 Gamma 

Outpatient visits (years 4 to 5) unit cost 3,225 161.25 Gamma 

Nurse visits unit cost 441.0 22.05 Gamma 

Specialist nurse visits unit cost 441.0 22.05 Gamma 

Inpatient days unit cost 2,185.0 109.25 Gamma 

Blood test unit cost 230.0 11.5 Gamma 

PET-CT unit cost 8,949.0 447.45 Gamma 

District nurse unit cost 441.0 22.05 Gamma 

CT scans unit cost 3,753.0 187.65 Gamma 

SoC EFS- MCM: exponential Theta -1.64 0.21 
Multivariate normal 

SoC EFS- MCM: exponential rate -1.05 0.09 

Axi-cel OS- MCM: generalised_gamma Theta 0.10 0.27 

Multivariate normal 

Axi-cel OS- MCM: generalised_gamma Mu 2.72 0.16 

Axi-cel OS- MCM: generalised_gamma Sigma -0.37 0.23 

Axi-cel OS- MCM: generalised_gamma Q 0.89 0.41 

Axi-cel OS- MCM: gamma Theta 0.03 0.26 

Axi-cel OS- MCM: gamma shape 0.58 0.20 

Axi-cel OS- MCM: gamma rate -2.14 0.34 

Axi-cel EFS- MCM: Gompertz Theta -0.56 0.23 

Multivariate normal Axi-cel EFS- MCM: Gompertz shape -0.04 0.03 

Axi-cel EFS- MCM: Gompertz rate -1.66 0.14 

Axi-cel TTNT- MCM: loglogistic Theta -0.28 0.16 

Multivariate normal Axi-cel TTNT- MCM: loglogistic shape 0.75 0.10 

Axi-cel TTNT- MCM: loglogistic scale 1.57 0.08 

SoC TTNT- MCM: generalised_gamma Theta -1.32 0.19 

Multivariate normal 

SoC TTNT- MCM: generalised_gamma Mu 1.27 0.09 

SoC TTNT- MCM: generalised_gamma Sigma -0.30 0.06 

SoC TTNT- MCM: generalised_gamma Q 0.43 0.16 

SoC TTNT- MCM: gamma Theta -1.32 0.19 
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SoC TTNT- MCM: gamma shape 0.68 0.11 

SoC TTNT- MCM: gamma rate -0.69 0.13 
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