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Til Medicinrådet 
 
Vedr. tilbagemelding på Medicinrådets udkast til vurdering af Ibrutinib (Imbruvica) i 
komb. med R-CHOP til patienter med ubehandlet mantle celle lymfom (MCL), som er 
egnet til autolog stamcelletransplantation (ASCT)  
  
Johnson & Johnson takker for det grundige udkast til vurderingen af ibrutinib i kombination 
med R-CHOP til patienter med ubehandlet MCL. Vi sætter stor pris på den gode dialog, som vi 
har haft i forløbet. Med udgangspunkt i vurderingsrapporten vil vi gerne bidrage med følgende 
perspektiver:  
  
Overordnet er vi glade for at se, at Medicinrådet har været pragmatisk i afvejningen af, hvornår 
data eller ændringer har været nødvendige. Dette er afspejlet både i processen og i det udkast 
til vurderingsrapport, som vi har modtaget. Vi har haft en løbende god dialog, og det afspejles 
i vurderingsrapporten, at vi er enige i mange forhold.  
Når det derfor nævnes, at vi ikke har delt data i vurderingsrapporten, skyldes det enten, at vi 
ikke er blevet spurgt (da de ikke er vurderet nødvendigt), eller at det er data, som vi ikke har.  
  
Dog er vi ærgerlige over, at vores mikrocosting-analyse for ASCT ikke er blevet anvendt eller 
indarbejdet som et scenarie i vurderingsrapporten. Mikrocosting-analysen blev udarbejdet for 
at belyse, hvor ressourcekrævende et ASCT-forløb er — både for sundhedsvæsenet og for 
patienten. Vi har derfor interviewet læger, sygeplejersker og andet sundhedspersonale for at 
forstå, hvor meget tid der i gennemsnit anvendes på et ASCT-forløb. I mikrocosting-analysen 
fokuserede vi kun på den del af forløbet, som adskiller sig ved ASCT i forhold til, hvis ibrutinib 
bliver anbefalet som standardbehandling. Medicinrådet har i stedet anvendt DRG-taksten og 
omtaler ASCT som en "engangsbehandling". Det er ikke faktuelt forkert, men det kan virke 
misvisende at kalde en lang og risikofyldt behandlingsmodalitet  en "engangsbehandling". Vi 
er derfor glade for, at Medicinrådet alligevel nævner, at ASCT kan være forbundet med 
alvorlige senfølger for patienter — selvom dette ikke er indregnet i den sundhedsøkonomiske 
model.  
  
Konsekvensen fra vores perspektiv ved at undlade analysen bliver derfor, at 
omkostningseffektiviteten undervurderes, budget konsekvenserne overestimeres, og sidst 
men ikke mindst at det reelle omfang af ressourcetræk for sundhedspersonale og patient 
baseret på lægerne og sygeplejerskernes eget udsagn ikke bliver synligt.  
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Lægemiddel Imbruvica (ibrutinib) 

Ansøgt indikation I kombination med rituximab, cyclophosphamid, doxorubicin, 
vincristin og prednisolon (IMBRUVICA + R-CHOP) skiftevis med R-
DHAP (eller R-DHAOx) uden Imbruvica, efterfulgt af monoterapi 
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Nyt lægemiddel / indikationsudvidelse  Indikationsudvidelse  

 

Prisinformation 

Amgros har følgende pris på Imbruvica (ibrutinib): 

Tabel 1: Forhandlingsresultat 

Lægemiddel Styrke (paknings-
størrelse) 

AIP (DKK) Nuværende SAIP, 
(DKK) 

Nuværende rabat 
ift. AIP 

Imbruvica 140 mg (28 stk.) 12.458,50 aaaaaaaa aaaaa 

Imbruvica 280 mg (28 stk.) 24.916,99 aaaaaaaaa aaaaa 

Imbruvica 420 mg (28 stk.) 37.375,50 aaaaaaaaa aaaaa 

Imbruvica 560 mg (28 stk.) 49.833,98 aaaaaaaaa aaaaa 
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Informationer fra forhandlingen 
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Konkurrencesituationen 

Nuværende førstelinjebehandling for patienter som er egnede til autolog stamcelletransplantation (ASCT), vil 

for størstedelen være kemoterapi efterfulgt af højdosis kemoterapi (HDT) med BEAM og ASCT, jf. 

Medicinrådets vurdering af ibrutinib til behandling af mantle celle lymfom. 
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Tabel 2 viser lægemiddeludgifter på Imbruvica for første års behandling. Der er ikke medregnet 
lægemiddeludgifter til kemoterapi, da disse udgør en mindre del af den samlede lægemiddeludgift. 
 

Tabel 2: Lægemiddeludgift pr. patient pr. år 

Lægemiddel 
Styrke 

(paknings-
størrelse) 

Dosering 
Pris pr. pakning 

(SAIP, DKK) 
Lægemiddeludgift 
pr. år (SAIP, DKK) 

Imbruvica 560 mg (28 
stk.) 

Induktion, 6 serier af 21 dage: 
560 mg dagligt på dag 1-19 i 

serie 1, 3, 5, p.o. 

Vedligeholdelse: 560 mg 
dagligt, p.o. 

aaaaaa aaaaaaa 
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Status fra andre lande 

Tabel 3: Status fra andre lande 

Land Status Link 

Norge Under vurdering Link til status 

England Under vurdering Link til status 

Sverige Anbefalet Link til vurdering 
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coordinates several processes including B-cell fate decisions, as well as the survival and 
proliferation of MCL cells20.  

Diagnosis 

MCL is typically diagnosed through a combination of clinical evaluation, blood tests, one 
or more histologic biopsies (including histopathological and molecular biological 
analyses) and a PET-CT scan. Several cytologic variants of MCL have been described, 
including the classic, blastoid, small cell, and pleomorphic variants, which have different 
clinical behaviour and prognosis21,22. 

Prevalence and presentation 

In Denmark, approximately 60 to 100 people are diagnosed annually23. The prevalence of 
MCL is increasing, with 1 to 2 new cases per 100,000 individuals per year. MCL is three 
times more likely to affect men than women, and most people are diagnosed around the 
age of 6524. Patients eligible for ASCT are, however, typically younger. In particular, the 
15-year updated results of the Nordic MCL2 study7, the mean age of patients deemed 
eligible for ASCT was 56 years. 

Most MCL patients present with an advanced stage disease, with >70% of newly 
diagnosed patients having an Ann Arbor/Lugano Stage III or IV disease. Despite 
presenting with advanced disease, only one-third of patients have B symptoms, including 
fever, weight loss, and night sweats, at diagnosis25.  

Mortality and prognosis 

In 2022, NHL was the 11th most common cause of cancer-related mortality worldwide, 
with an estimated age-standardised mortality rate of 2.9% among males and 1.9% 
among females26. Specific mortality rates for MCL are not well-described in Denmark; 
however inferior overall and net survival outcomes for MCL compared to other forms of 
NHL have been reported27-29. 

Survival outcomes for MCL are influenced by a variety of factors, including: (i) disease 
characteristics; (ii) disease stage; (iii) prognostic factors including age; (iv) fitness (e.g., 
performance status [PS] and suitability for autologous stem cell transplant (ASCT), 
comorbidities); (v) presence of gene aberrations (e.g., TP53 aberrations). 

Disease characteristics associated with poor prognosis include bulky disease, high Ki-67 
proliferation index and blastoid histology.  

Age is a significant prognostic factor in MCL, with younger patients generally having 
better prognosis than older patients. Older patients often have comorbidities and 
reduced tolerance to intensive therapies and ASCT, leading to poorer outcomes30. An 
analysis of SEER data from 2010-2016 showed the five-year relative survival rate is 71.2% 
(95% CI: 68.5 to 73.8) for patients diagnosed between the ages of 20 and 64, compared 
with 54.9% (95% CI: 51.9 to 57.8) for those diagnosed at ≥65 years31. 

Given the frequent presentation at an advanced stage and the need for long-term or 
continuous treatment, MCL has been shown to negatively affect patients’ health-related 
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kinase (BTK)-inhibitors. CAR-T cell can be indicated in case of further progression or 
relapse during treatment with a BTK-inhibitor, although CAR-T therapy remains limited in 
accessibility and is not yet standardised for MCL in Denmark. Other options include 
agents such as BCL-2 inhibitors, immunomodulatory agents and bispecific antibodies. 

Figure 1 Current treatment algorithm 

 

Abbreviations: AlloSCT, allogeneic stem cell transplantation; ASCT, autologous stem cell transplantation; BEAM, 
carmustine, etoposide, cytosar, and melphalan; BTK, Bruton’s tyrosine kinase; R-AraC, rituximab plus 
cytarabine; R-maxiCHOP, rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisolone.  
Adapted from: DMCG5; Eskelund et al.7 

Unmet need 
Despite improvements in MCL treatment, resistance, intolerance and healthcare 
resource burden continue to be significant challenges. As such, there is a persistent 
unmet need for first-line therapy options in MCL that provide more efficacious and 
tolerable treatments, that maintain HRQoL, while minimising healthcare resource 
utilisation and potentially postponing the need for subsequent treatment.    

Current treatment options are associated with relatively poor prognosis, including short 
median overall survival (OS) between 5–7 years, and low survivability, with only 32% of 
patients surviving for >10 years15,36. These outcomes deteriorate with progression, 
underscoring the rationale for early therapeutic intervention. Median progression-free 
survival (PFS) is 47.4 months in first-line (with 46% of patients receiving ASCT), falling to 
14.0 months, 6.5 months, and 5.0 months in second-line, third-line, and fourth-line, 
respectively37. Younger, transplant eligible patients (median age: 56 years) have a 
median OS of 12.7 years, but this is still 14.3 years shorter than that of the general 
population in Europe7,38-40.  
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workload on the inpatient clinics and shifts the management of younger MCL patients to 
an outpatient home-based approach. 

In a cost analysis 51 of health expenditures related to the HDT/ASCT procedure, by 
interviewing 5 HDT experienced clinicians from Aarhus, Odense and Roskilde, an 
estimated cost of appr. 420.000 kr. pr. patient was found. This analysis was made to 
clarify the resource usage of today’s standard of care from a healthcare and patient 
perspective. Even though the DRG tariff for ASCT exists, it doesn’t show how many hours 
that healthcare personnel and patients spend on the procedure. Replacing ASCT with an 
ibrutinib tablet treatment will substantially reduce time spent in hospital for both 
patients and healthcare personnel. For full transparency the full analysis with all 
calculations is shared separately.   

3.4.1 Description of ATMP  

N/A 

3.4.2  The intervention in relation to Danish clinical practice 

Based on the study results of the TRIANGLE trial1 and the treatment recommendations 
published by the DLG5, it is expected that ibrutinib alternating R-maxiCHOP and R-AraC 
followed by ibrutinib maintenance therapy will partially or fully replace the current SoC. 
The shift is likely to alter subsequent treatment strategies, although the change is not 
fully elucidated.  

3.5  Choice of comparator(s)  
The relevant comparator for this submission is the current SoC, defined as induction 
treatment with immunochemotherapy alternating R-maxiCHOP and R-AraC followed by 
HDT/ASCT, with HDT typically consisting of BEAM (carmustine, etoposide, cytarabine, 
and melphalan)39, and rituximab maintenance therapy for up to 3 years. This aligns with 
the current clinical practice as per the DLG5. 

It is assumed that the treatment regimen in the control arm of the TRIANGLE trial (i.e., 
alternating 3 cycles R-CHOP plus placebo (Cycles 1, 3, and 5)/3 cycles R-DHAP (Cycles 2, 
4, and 6) induction followed by HDT [BEAM/THAM] and ASCT with rituximab 
maintenance) and the current SoC are clinically equivalent, as supported by key efficacy 
endpoint data from pivotal clinical trials. In a phase II study conducted by Eskelund et 
al.7, patients (n=160) receiving an alternating regimen of R-maxiCHOP and R-AcaC 
demonstrated an overall response rate (ORR) of 54% and a median PFS of 8.5 years. Of 
the 145 patients who proceeded to ASCT, the median PFS was 11 years. These results are 
consistent with those reported in a phase III trial by Hermine et al.52, where patients 
treated with alternating cycles of R-CHOP and R-DHAP achieved a comparable ORR of 
61% and a median PFS of 7.3 years. Together, these findings support the clinical 
equivalence of the treatment regimens. 

Furthermore, data from Tseng, Stevenson53 indicate that TBI-based conditioning, as used 
in the THAM regimen, is safe and confers similar efficacy to BEAM-based conditioning in 
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Phase 3 MCL Younger study, which showed that the difference between FFS and PFS was 
limited52. Secondary efficacy outcomes included OS, PFS, and ORR, all of which are 
standard, validated outcome measures that have previously been accepted by the DMC 
in assessments for treatments in NHL68. 

 

4. Health economic analysis 

4.1 Model structure 

The model utilises a simple Partitioned Survival Model (PSM) structure with three 
mutually exclusive states: FFS, post-progression survival (PPS) and death. FFS and PPS 
together constitute the OS. The simplicity of the model structure ensures easy 
interpretation of the results and no further statistical complications.  

The OS and FFS curves are directly projected from the clinical efficacy data from 
TRIANGLE trial, described in section 6. As illustrated in Figure 2, the OS curve and the FFS 
curve are directly projected using parameterisations that are deemed appropriate (for 
details, see section 8 and Appendix D), and the vertical distance between the two curves 
is PPS. The key features of the economic model are summarised in section 4.2.  

Figure 2 Features of the economic model  

 
Abbreviations: 1L, first line; FF, failure-free; FFS, failure-free survival; OS, overall survival; PPS, post-progression 
survival 

4.2 Model features 
The key features of the economic model are summarised in Table 6.  
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6. Efficacy  

6.1  Efficacy of ibrutinib without ASCT compared to ASCT 
for previously untreated MCL in patients eligible for 
ASCT 

6.1.1 Relevant studies 

This application builds on the TRIANGLE head-to-head trial (NCT02858258) investigating 
the efficacy and safety of ibrutinib without ASCT versus ASCT. The design for the 
TRIANGLE study (randomised, controlled, and multicentre) generally aligns with national 
treatment guidelines for MCL in Denmark as it is assumed that the current SoC and the 
TRIANGLE treatment basket (arm A) are clinical equivalent (refer to Section 3.5). 
Therefore, the TRIANGLE trial was used in this submission as the main source of evidence 
for the direct comparison of ibrutinib with ASCT, and no indirect comparison or data 
synthesis was necessary.  

An interim analysis of the TRIANGLE trial, based on data collected up to May 22, 2022, 
was published in The Lancet by Dreyling et al.1 However, the comparison of interest in 
this application (Arm A vs. Arm I) was evaluated in a later analysis based on a predefined 
data cutoff date of May 9, 2024, with a median follow-up time was 54.9 months. This is 
the latest available data cut, together with the publication will be the main reference for 
this application. An overview of the TRIANGLE sTtudy is presented in Table 10. Further 
details are provided in Appendix A. 

The planned total sample size was up to 870 participants allocated to 1 of 3 treatment 
arms at a 1:1:1 ratio with randomisation stratified by study group and Mantle Cell 
Lymphoma International Prognostic Index (MIPI) risk group at study entry:  

• Arm A (control): alternating 3 cycles R-CHOP (Cycles 1, 3, and 5)/3 cycles R-
DHAP (Cycles 2, 4, and 6) induction followed by high-dose therapy (THAM or 
BEAM) and ASCT.  

• Arm A+I (experimental): alternating 3 cycles R-CHOP+ibrutinib (Cycles 1, 3, and 
5)/3 cycles R-DHAP (Cycles 2, 4, and 6) induction, followed by high-dose therapy 
(THAM or BEAM) and ASCT, and 2 years ibrutinib maintenance.  

• Arm I (experimental): alternating 3 cycles R-CHOP+ibrutinib (Cycles 1, 3, and 
5)/3 cycles R-DHAP (Cycles 2, 4, and 6) induction, followed by 2 years ibrutinib 
maintenance 
 

As mentioned previously only Arm A (i.e., ASCT) and Arm I (i.e., ibrutinib without ASCT) 
are of interest in this application. A diagrammatic representation of the study design is 
presented in Figure 3. 
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Figure 3 TRIANGLE: Schematic Overview of the Study Design  

 

Abbreviations: ASCT, autologous stem cell transplantation; Arm A; ASCT; Arm A+I; ibrutinib with ASCT; Arm I, 
ibrutinib without ASCT; R-CHOP, rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisolone; R-
DHAP, rituximab, dexamethasone, cytarabine, and cisplatin 

Participants with a treatment response of stable disease at the end of induction (EoI) 
immunochemotherapy or progressive disease (PD) were to discontinue study treatment. 
Therefore, THAM or BEAM conditioning prior to ASCT (Arm A+I and Arm A) and ibrutinib 
maintenance (Arm I) was only to be applied to participants who achieved a complete or 
partial remission after induction immunochemotherapy. Similarly, ibrutinib maintenance 
was only to be applied to participants randomized to Arm A+I who achieved a complete 
or partial remission after ASCT. In participants who did not achieve a remission at EoI 
(which was considered treatment failure), further treatment was considered upon the 
discretion of the treating physician. Participants who discontinued treatment for reasons 
other than PD were to continue to have regular response evaluations per protocol. 

As evidence supporting rituximab maintenance treatment (Le Gouill 201781) was not yet 
established at the start of the study, rituximab maintenance was not considered a study 
treatment in TRIANGLE trial However, upon its implementation in the national guidelines 
for a participating country (please see clinicaltrials.gov [NCT02858258] for full list of 
study locations), rituximab maintenance was to be administered to participants, per the 
recommendation of the site´s study group since the decision on rituximab maintenance 
had to be consistent for all 3 study arms to avoid treatment-related bias. Application and 
management of rituximab maintenance therapy followed the standards of the 
participating study groups. Refer to Appendix M for median duration of rituximab 
maintenance therapy in Arm I+A and Arm A.  
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Not done 1 3 

Cytology (MCL), n (%)   

Blastoid/Pleomorphic 29 (11.8) 27 (11.3) 

Classic/Small cell 217 (88.2) 211 (88.7) 

Not done 22 31 

Ann Arbor stage, n (%)   

I 0 1 (0.4) 

II 16 (6.0) 8 (3.0) 

III 26 (9.7) 22 (8.2) 

IV 226 (84.3) 236 (88.4) 

Not done 0 2 

p53 expression, n (%)    

N   

<=50% 149 (84.2) 149 (87.6) 

>50% 28 (15.8) 21 (12.4) 

Not done 91 99 

Ki-67, n (%)   

N   

<30% 161 (67.4) 157 (66.8) 

>=30% 78 (32.6) 78 (33.2) 

Not done 29 34 

Abbreviations: ASCT, autologous stem cell transplantation; BMI, body mass index; MCL, mantle cell lymphoma; 
MIPI, Mantle Cell Lymphoma International Prognostic Index. 
Note: Baseline results include values collected outside of the 28-day screening window 
Note: Percentages are calculated with the number of subjects in each treatment group with available data as 
denominator. 
a. Patients were stratified by mantle cell lymphoma international prognostic index (MIPI) score (low risk [<5.7] 
vs. intermediate risk [>=5.7 and <6.2] vs. high risk [>=6.2). 

6.1.3 Comparability of the study population(s) with Danish patients eligible for 

treatment 

The characteristics used in the health economic model is taken from the TRIANGLE trial. 
The difference between the values used in the health economic model and the Danish 
population is not very significant except the median age.  
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Subjects who completed treatment, n 
(%) 

180 (67.2) 234 (87.0) 414 (70.1) 

Subjects who are still on treatment, n 
(%) 

0 0 0 

Subjects who discontinued study 
treatment, n (%) 

88 (32.8) 34 (12.6) 122 (22.7) 

Safety Analysis Set, n* 265 268 533  

Abbreviations: ASCT, autologous stem cell transplant. 
*One participant from Arm A did not receive study treatment, thus is not included in the safety analysis set. In 
addition, 3 participants who were randomly assigned to Arm I received ASCT, and therefore are considered as 
part of Arm A+I for safety analysis and reporting. 

Fewer participants in the ASCT arm (34 [12.6 %]) discontinued treatment compared with 
the ibrutinib without ASCT arm (88 [32.8 %]). In the ibrutinib without ASCT arm, the most 
common reason for discontinuation of study treatment was AEs (21.3%). For the ASCT 
arm the most common reason for discontinuation of study treatment was progressed 
disease (4.5%).  

6.1.4.1 Failure-free survival (FFS) 

The primary endpoint is FFS defined as time from randomisation to stable disease at end 
of immuno-chemotherapy, progressive disease, or death from any cause, whichever 
comes first. Calculation of FFS uses the following data from medical review: end of 
induction response, date of first progression, date of death, date of end of induction 
staging, last date without progression. For patients without evaluable end of induction 
staging result, FFS is censored 1 day after randomisation. Patients who progressed or 
died during induction or after response to induction will have an FFS event recorded at 
date of progression or date of death. Patients with stable disease at end of induction will 
have an FFS event at the end of induction staging. If two or more FFS events occur, the 
earlier event counts for FFS evaluation. In patients with complete or partial remission to 
induction and without progression or death, FFS will be censored at the last contact date 
without progression. FFS is calculated in months from date of randomisation to either 
the date of the first FFS event or the censoring date. 

FFS is described by KM plots and KM estimates uncorrected for the sequential design 
with selected survival probabilities with two-sided 95% confidence intervals reported in 
1-year steps and compared by one-sided log rank tests with significance level of 
0.016665. The analysis was done using Cox regression with two-sided 98.33% CIs for HR. 

Kaplan Meier estimates of FFS – Full analysis set  
At the time of the data cut-off for the primary analysis (9th May, 2024), a total of 148 FFS 
events (61 in the ibrutinib without ASCT [including 1 stable disease at end of induction], 
and 87 in the ASCT arm [including 5 stable disease at end of induction]) were observed 
by the EU MCL Network case evaluation of investigator assessment per protocol criteria8. 
The median time on study for all TRIANGLE participants was 54.9 months (range: 0–91)8. 
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Figure 4 Kaplan-Meier curves of FFS (Ibrutinib without ASCT vs. ASCT; FAS) 

 

Abbreviations: ASCT, autologous stem cell transplant; A+I, ibrutinib with ASCT arm; FFS, failure-free survival; I, 
ibrutinib without ASCT arm, A, ASCT arm. 
Source: Janssen Research & Development [Data on file]8  

Kaplan Meier estimates of FFS – Subgroup analyses 
Forest plots of FFS by central EU MCL Network case evaluation for subgroups defined by 
baseline clinical disease characteristics (sex [male, female], MIPI risk group [low, 
intermediate, high], Ki-67 index [<30%, ≥30%, not done], cytology of MCL [blastoid or 
pleomorphic, classic or small cell, not done], p53 expression [≤50%, >50%, not done], 
and rituximab maintenance [yes, no]) are presented for ibrutinib without ASCT vs. ASCT 
in Figure 58. 

The treatment effect was generally consistent across these subgroups, demonstrating 
greater improvements for participants in the ibrutinib without ASCT arm compared with 
participants in the ASCT arm8. The exception to this was participants with a blastoid or 
pleomorphic MCL diagnosis. Among these patients, similar FFS outcomes were reported 
in the ibrutinib without ASCT and the ASCT arms8. However, given the low number of 
participants with blastoid or pleomorphic MCL (29 vs. 27 in the ibrutinib without ASCT 
and ASCT arms, respectively), no conclusions can be drawn8. 
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Figure 5 Forest plot of subgroup analyses on FFS (Ibrutinib without ASCT vs. ASCT; FAS) 

 

Abbreviations: A, ASCT arm; FAS, full analyses set; I, ibrutinib without ASCT arm; MCL, mantle cell lymphoma; 
MIPI, Mantle Cell Lymphoma International Prognostic Index. 
Note: For the comparison of the treatment effect between the subgroups of patients who received and did not 
receive rituximab maintenance, it should be considered that fixed-duration ibrutrinib/rituximab maintenance 
was only initiated in those patients who achieved a response to treatment after induction or ASCT in the 
ibrutinib without ASCT and ASCT arms, respectively. 
Source: Janssen Research & Development [Data on file]8  

6.1.4.2 Overall survival (OS) 

OS is defined as time from randomisation to death. In patients without documented 
death during observation time, OS is censored at the last contact date alive. If the last 
contact date is before randomisation, OS is censored one day after randomisation. 
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b. Two-sided p-value is from an unstratified log-rank test. 
Data cutoff date: 09 May 2024.  
Source: Janssen Research & Development [Data on file]8 

 

Figure 6 Kaplan-Meier curves of overall survival (Ibrutinib without ASCT vs. ASCT; FAS) 

 

Abbreviations: ASCT, autologous stem cell transplant; A, ASCT arm; A+I, ibrutinib with ASCT arm; I, ibrutinib 
without ASCT arm; PFS, progression-free survival. 
Source: Janssen Research & Development [Data on file]8 

Kaplan Meier estimates of OS – Subgroup analyses 
Forest plots of OS by central EU MCL Network case evaluation for subgroups defined by 
baseline clinical disease characteristics (sex [male, female], MIPI risk group [low, 
intermediate, high], Ki-67 index [<30%, ≥30%, not done], cytology of MCL [blastoid or 
pleomorphic, classic or small cell, not done], p53 expression [≤50%, >50%, not done], 
and rituximab maintenance [yes, no]) are presented for ibrutinib without ASCT vs. ASCT 
in Figure 78. 
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kinase inhibitors (12.3%, 11.9% and 3.8% in the ibrutinib+BR treatment group and 19.8%, 
16.8% and 18.3% in the placebo+BR treatment group, respectively). Subsequent BTK 
inhibitors (including ibrutinib) were received by 11 (4.2%) subjects in the ibrutinib+BR 
treatment group and by 52 (19.8%) subjects in the placebo+BR treatment group.  

The main differences between the populations of TRIANGLE and SHINE from which the 
utilities are derived are: 1) The TRIANGLE population is younger than the SHINE 
population (median age 57 vs. 71 years in SHINE), 2) the population for TRIANGLE is 
transplant-eligible while the population for SHINE is ineligible for ASCT, and 3) the 
primary end point is PFS in SHINE and FFS in TRIANGLE. For more details, see Appendix A. 

To address the differences in the two trials, SHINE data were used with an applied utility 
decrement in the cycle where transplant occurs to account for the impact of the 
transplant. As for the age difference, FFS utilities were adjusted using a utility multiplier 
derived from the Danish general population utility. However, the FFS utility from the 
SHINE trial might exceed the corresponding age adjusted general population utility in the 
Danish population, and the effect will persist even after adjusted to the younger 
TRIANGLE trial population. Finally, FFS is a more stringent measure of patients’ disease 
progression (see section 6), which will likely result in a higher health-state utility than the 
PFS. Therefore, using PFS state utility to proxy the FFS state utility is likely to be a 
conservative approach. A scenario analysis, in Section 12.2.1, using the PFS state 
categorisation for patients instead of FFS in the health economics model is explored.  

Utility values in the PD are derived from the RAY-3001 trial, which analysed patients with 
R/R MCL. RAY-3001 is a randomised, controlled, open-label, multicenter, Phase 3 study 
of approximately 280 eligible subjects to evaluate the efficacy and safety of ibrutinib 
when compared with temsirolimus in subjects with relapsed or refractory MCL who have 
received at least 1 prior rituximab-containing chemotherapy regimen. The primary 
objective of the study is to evaluate whether treatment with ibrutinib compared with 
temsirolimus would result in prolongation of progression-free survival in subjects that 
are described above. The study ran from 3 December 2012 to 15 December 2016 (clinical 
data cutoff date for final analysis). At the final analysis, subsequent antineoplastic 
systemic therapy was received by 63 subjects (45.3%) in the ibrutinib arm and 100 
subjects (70.9%) in the temsirolimus arm. As observed at primary analysis, subsequent 
therapy use was generally lower for the ibrutinib arm compared with the temsirolimus 
arm. Ibrutinib was the most common subsequent therapy in the temsirolimus arm, 
received by 55 subjects (39.0%) at the final analysis compared with 32 subjects (22.7%) 
at the primary analysis; at final analysis 1 subject (0.7%) in the ibrutinib group received 
retreatment with ibrutinib after stopping treatment with ibrutinib for reasons not 
related to PD. In the ibrutinib arm, 7 subjects received subsequent treatment with 
temsirolimus. The most common other subsequent systemic antineoplastic therapies for 
both treatment arms were the same as those reported at primary analysis and included: 
rituximab (24.5% of subjects in the ibrutinib arm and 28.4% of subjects in the 
temsirolimus arm), bendamustine (17.3% and 18.4%, respectively), cytarabine (12.2% 
and 14.2%, respectively), and cyclophosphamide (11.5% and 16.3%, respectively). Stem 
cell transplants were received as subsequent therapy by 2 subjects (1.4%) in the ibrutinib 
arm and 4 (2.8%) subjects in the temsirolimus arm. 
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The results of the EQ-5D-5L assessment from the SHINE trial is presented in Figure 16. 
Change from baseline in EQ-ED-5L scores were similar for patients treated with ibrutinib 
+ bendamustine and rituximab (BR) compared to patients only treated with BR.  

Abbreviations: EQ-5D, EuroQol 5 dimensions; VAS, visual analogue scores.   

 

10.3.4 HSUV and disutility results  

As described in section 9.1, the model includes all grade ≥ 3 treatment-emergent AEs 
experienced by at least 5% of patients in the safety population in either the ibrutinib arm 
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Figure 17 Tornado chart 

Abbreviations: ASCT, autologous stem cell transplant; R-CHOP, Rituximab + Cyclophosphamide, Hydroxydaunorubicin, Oncovin, and Prednisone; R-DHAP, Rituximab + Dexamethasone, High-dose Ara-C 
(cytarabine), and Platinum (cisplatin); FFS, BSA, body surface area; PF, progression free; BCNU, carmustine
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Figure 18 Scatter plot of the probability sensitivity analyses 
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Figure 20 Convergence plot of the estimated mean ICER 

Abbreviations: ICER, incremental cost-effectiveness ratio.  
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Appendix C. Comparative analysis of efficacy  
Not applicable. 
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Appendix D. Extrapolation  

D.1 Extrapolation of overall survival 

D.1.1 Data input 

IMBRUVICA + R-CHOP 

OS was measured in the TRIANGLE trial, a three-arm, randomised, open-label, phase 3 
superiority trial of the European Mantle Cell Lymphoma Network. Induction treatment 
with immunochemotherapy alternating R-maxiCHOP and R-AraC followed by HDT and 
ASCT, and rituximab maintenance therapy was used as a comparator. 

R-DHAP (or R-DHAOx) without IMBRUVICA (followed by IMBRUVICA monotherapy) 

OS was measured in the TRIANGLE trial, a three-arm, randomised, open-label, phase 3 
superiority trial of the European Mantle Cell Lymphoma Network. 

ASCT 

The relevant comparator for OS ASCT, induction treatment with immunochemotherapy 
alternating R-maxiCHOP and R-AraC followed by HDT and ASCT, and rituximab 
maintenance therapy.  

Population 

The target population of interest consisted of a total of 537 patients from the TRIANGLE 
trial.  

A total of 33 deaths (12.3%) were reported in the ibrutinib arm, compared to 60 deaths 
(22.3%) in the ASCT arm. This difference represents a statistically significant and clinically 
meaningful improvement in OS for the ibrutinib arm. The Cox regression analysis yielded 
a HR of 0.522 (95% CI: 0.341–0.799; two-sided nominal p=0.0023), indicating a 47.8% 
reduction in the risk of death for patients receiving ibrutinib compared to those treated 
with ASCT. 

While the median OS was not reached in either treatment arm, KM OS rate estimates at 
54 months were 87.3% for the ibrutinib arm and 77.9% for the ASCT arm. Notably, an 
initial drop in the KM plot of OS for the ASCT arm was observed at approximately six 
months. This decline is likely attributable to the initiation of high-dose chemotherapy 
and autologous stem cell transplantation, reflecting the toxicity associated with high-
dose chemotherapy. 

The KM estimates for OS, comparing the ibrutinib and ASCT arms, are presented in 
Figure 21. 
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Log-logistic       

Log-normal       

Gamma       

Generalised gamma       
Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; OS, overall survival.  

D.1.5 Evaluation of visual fit  

Kaplan-Meier curves of OS for ibrutinib without ASCT and ASCT are presented in Figure 
24. Due to the immaturity of the data, it is very hard to determine which 
parameterisation fits the best. All the distributions fit relatively well up to the point 
where the clinical data stops being available. 
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D.1.6 Evaluation of hazard functions 

Plots of the estimated hazard functions for all fitted parametric models (exponential, 
Weibull, log-normal, log-logistic, generalised gamma, gamma and Gompertz) are 
presented in Figure 25 (ASCT arm) and Figure 26 (Ibrutinib arm).  

For the ASCT arm, the smoothed hazard shows a continuously decreasing trend over 
time. Models that allow for time-dependent hazards (all except the exponential) exhibit 
a similar overarching trend of decreasing hazards over time. However, the log-normal, 
log-logistic, and generalised gamma models initially project an increase in hazard, 
followed by a continuous decrease. In contrast, the exponential model assumes a 
constant hazard over time, which does not align with the smoothed hazard observed for 
the ASCT arm in the TRIANGLE trial. 

For the ibrutinib arm, the smoothed hazard was relatively stable during the first 25–30 
months but then showed a continuous decline over time. None of the parametric models 
closely aligned with this hazard shape. However, four models (lognormal, log-logistic, 
Gompertz, and generalised gamma) projected long-term trends of decreasing hazards 
over time. Despite this similarity in long-term trends, the hazard functions of these 
models differed significantly. For example, the generalised gamma model projected 
steeply increasing hazards during the first 10–15 months, while the Gompertz model 
projected decreasing hazards already from the start. In contrast, the Weibull and gamma 
models projected increasing hazards over time, which clearly failed to align with the 
observed trend of decreasing hazards. Lastly, the exponential model, by definition, 
projected a constant hazard over time. While this aligned relatively well with the 
smoothed hazard during the first 25–30 months, it failed to capture the subsequent 
decreasing trend.  
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Figure 25 Observed Hazard of OS for ASCT and different parameterisations 

 

Figure 26 Observed Hazard of OS for ibrutinib and different parameterisations 
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D.1.8 Adjustment of background mortality 

As per DMC, all models were adjusted to Danish background mortality. 

D.1.9 Adjustment for treatment switching/cross-over 

Not applicable. 

D.1.10 Waning effect 

Not applicable. 

D.1.11 Cure-point 

Not applicable.  

D.2 Extrapolation of failure-free survival 

D.2.1 Data input 

IMBRUVICA + R-CHOP 

FFS was measured in the TRIANGLE trial, a three-arm, randomised, open-label, phase 3 
superiority trial of the European Mantle Cell Lymphoma Network and was used for the 
base case. Induction treatment with immunochemotherapy alternating R-maxiCHOP and 
R-AraC followed by HDT and ASCT, and rituximab maintenance therapy was used as a 
comparator. 

R-DHAP (or R-DHAOx) without IMBRUVICA (followed by IMBRUVICA monotherapy) 

FFS was measured in the TRIANGLE trial, a three-arm, randomised, open-label, phase 3 
superiority trial of the European Mantle Cell Lymphoma Network. 

ASCT 

As described above, the relevant comparator for FFS is ASCT, induction treatment with 
immunochemotherapy alternating R-maxiCHOP and R-AraC followed by HDT and ASCT, 
and rituximab maintenance therapy.  

Population 

The target population of interest consisted of a total of 537 patients from the TRIANGLE 
trial.  

Using the protocol-specified truncated sequential probability ratio test (tSPRT) 
boundary-based approach, and based on a two-sided significance level of 1.67%, the 
ibrutinib arm demonstrated a statistically significant improvement in FFS compared to 
the ASCT arm, with an HR (based on an unstratified Cox regression model) of 0.639 (two-
sided 98.33% CI: 0.428–0.953; p=0.0068). This represents a statistically significant 36.1% 
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reduction in the risk of SD at the end of induction, PD, or death for participants in the 
ibrutinib vs ASCT arm.  

KM estimates for FFS comparing ibrutinib and ASCT are presented in Figure 27.  

Abbreviations: KM, Kaplan-Meier; FFS, failure free survival; ASCT, autologous stem cell transplant. 

D.2.2 Model 

As described previously, standard parametric survival models were used to extrapolate 
FFS. The following distributions were used: 

• Exponential 
• Weibull 
• Gompertz 
• Log-logistic 
• Log-normal 
• Gamma 
• Generalised gamma 

D.2.3 Proportional hazards 

The Schoenfeld residuals (Figure 28) and the log-cumulative hazard plot (Figure 29) for 
the population are shown below. Visual inspection of the log-cumulative hazard reveals 
evidence of a potential violation of the PH assumption, as the two curves appear to 
converge over time. This observation is further supported by the Schoenfeld residuals 
plot and the statistically significant test score from the corresponding test (p-value = 

. In this context, statistical significance indicates a violation of the PH assumption. 
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Given the results from both the log-cumulative hazard plot and the Schoenfeld residuals 
plot, there is no justification for applying joint fits or restricting the analysis. 
Consequently, independent fits were performed. For both treatment arms, the log-
cumulative hazards suggest a change in the hazard over time, with a slight decrease 
observed as time progresses. 
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D.2.6 Evaluation of hazard functions 

Plots of the hazard functions for the parametric models for FFS are presented in Figure 
31 and Figure 32, along with the chosen statistical fits.  

For ASCT, the smoothed hazard shows a continuously decreasing trend over time, 
appearing linear. Models with time-dependent hazards, such as the generalised gamma 
and log-normal, aligned well with the smoothed hazard after an initial brief period of 
increasing hazards. The Gompertz model also closely matched the smoothed hazard. In 
contrast, the Weibull and gamma models predicted decreasing hazards over time but 
had dissimilar shapes, with their slopes decreasing progressively over time. 

For ibrutinib, the smoothed hazard exhibited a complex trend: it initially decreased 
gently from month 0 to 25, increased slightly for 5–10 months, and then began a 
continuous but gradual decline until month 50. Beyond month 50, the slope became 
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steeper. Given this pattern, it is uncertain whether the hazard will continue to decrease 
indefinitely; it may stabilise or even increase, as observed earlier. 

Among the parametric models, none closely aligned with the smoothed hazard function. 
However, the log-normal, log-logistic, and generalised gamma models shared a broadly 
decreasing trend, albeit with notable deviations at a granular level. The exponential 
model may also be a reasonable alternative, given the lack of a clear and consistent 
trend in the smoothed hazard. Conversely, the Weibull, Gompertz, and gamma models 
appeared less suitable, as they predicted continuously increasing hazards over time, 
which was not supported by the observed data. 
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Abbreviation: FAS, full analysis set; FFS, failure-free survival. 

D.2.7 Validation and discussion of extrapolated curves 

Based on the GoF criteria using AIC and BIC, visual inspection of survival curves and 
hazard functions, and clinical plausibility, the exponential model was selected for the 
ibrutinib arm, while the Weibull model was chosen for the ASCT arm. These models were 
also used to extrapolate OS. 

The exponential model was a clear choice for the ibrutinib arm for FFS, as it met all 
selection criteria without violations and it maintained consistency with the parametric 
distribution chosen for the OS endpoint in the base case. The most challenging criterion 
was ensuring alignment between the exponential model’s hazard function and the 
observed hazard trends within the trial. Although hazards are rarely completely constant, 
the within-trial hazard trend was ambiguous, making the assumption of a constant 
hazard appropriate. The log-logistic model was strongly considered for FFS in the 
ibrutinib arm due to its favourable GoF based on AIC and its hazard function, which 
partially aligned with the smoothed hazard. However, it was ultimately rejected because 
using the log-logistic model for FFS while extrapolating OS with the exponential model 
would result in the gap between the ibrutinib arm’s FFS and OS curves narrowing over 
time, contradicting the KM estimates. Although this convergence becomes particularly 
pronounced beyond the 20-year mark, the contradiction might not be overly 
problematic. Therefore, the log-logistic model should be considered for extrapolating FFS 
in the ibrutinib arm in a scenario analysis. The log-normal model was also strongly 
considered for the ibrutinib arm for reasons similar to the log-logistic model, but its use 
would lead to an even more pronounced convergence of the FFS and OS curves. 
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For the ASCT arm, the selection of the Weibull model was less straightforward compared 
to the exponential model for the ibrutinib arm. While the log-normal model 
demonstrated the best statistical fit (based on AIC and BIC) and showed superior visual 
alignment with the smoothed hazard, the Weibull model was ultimately preferred due to 
its clinical plausibility. Although the Weibull model’s statistical fit was inferior (ΔAIC=4.9 
and ΔBIC=4.9) and its alignment with the smoothed hazard was less optimal compared to 
the log-normal model, its hazard function still exhibited some degree of alignment with 
the smoothed hazard, making it a valid option. The primary justification for selecting the 
Weibull model was its ability to produce clinically plausible FFS estimates. In contrast, 
the log-normal model generated estimates that were inconsistent with clinical 
expectations. Weibull also maintained consistency with the parametric distribution 
chosen for the OS endpoint for the ASCT arm in the base case. Specifically, if the log-
normal model were employed for FFS while OS was extrapolated using the Weibull 
model, the projections would suggest that no patients would experience progression 
beyond approximately the 15-year mark. Furthermore, the log-normal model implied 
that patients treated with ASCT would remain failure-free to a greater extent than those 
treated with ibrutinib from year 14 onwards. Such outcomes are not supported by the 
observed data, particularly when the exponential model is applied to the ibrutinib arm. 

Alternative models were explored in scenario analyses, including the Weibull model for 
the ibrutinib arm, the exponential model for the ASCT arm, the log-normal model for 
both treatment arms, and the log-logistic model for both treatment arms.  

D.2.8 Adjustment of background mortality 

As per DMC, all models were adjusted to Danish Background mortality. 

D.2.9 Adjustment for treatment switching/cross-over 

Not applicable. 

D.2.10 Waning effect 

Not applicable. 

D.2.11 Cure-point 

Not applicable. 

 

Appendix E. Serious adverse 
events 
All serious AEs are reported in Table 56. In this application, as stated, safety data (AEs) 
are presented as treatment-emergent serious adverse events (TESAE).   
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Oral candidiasis     

Pneumonia fungal     

Pseudomonas infection    

Respiratory tract infection    

Staphylococcal infection     

Streptococcal bacteraemia      

Anal abscess     

Bacteraemia     

Candida infection    

Candida pneumonia     

Cerebral fungal infection     

Cholecystitis infective     

Clostridium colitis     

Enteritis infectious     

Enterobacter sepsis   

Enterococcal infection    

Enterovirus infection    

Epididymitis     

Erysipelas    

Escherichia bacteraemia    

Escherichia infection     

Fungal infection    

Gastroenteritis    

Groin abscess    

Infected cyst     
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Intervertebral discitis   

Klebsiella infection   

Neutropenic sepsis     

Oral herpes     

Osteomyelitis     

Pharyngitis     

Pneumonia staphylococcal     

Respiratory syncytial virus infection     

Serratia infection    

Soft tissue infection     

Tracheostomy infection     

Varicella zoster virus infection     

Wound infection     

Febrile neutropaenia 28 (10.6)  19 (7.1)  

Thrombocytopaenia 2 (0.8)  6 (2.2)  

Anaemia     

Pancytopaenia     

Leukocytosis     

Neutropaenia     

Splenic infarction     

Diarrhoea 2 (0.8)  3 (1.1)  

Vomiting 9 (3.4)  4 (1.5)  

Nausea      

Enteritis     

Stomatitis     
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Abdominal pain     

Gastric haemorrhage     

Gastrointestinal inflammation     

Abdominal wall mass     

Anal haemorrhage     

Constipation     

Dental caries     

Enterocolitis    

Gastrooesophageal reflux disease     

Ileus     

Ileus paralytic    

Intestinal haemorrhage     

Intestinal perforation    

Large intestinal obstruction     

Rectal haemorrhage     

Acute kidney injury 18 (6.8)  14 (5.2)  

Renal failure 5 (1.9)  4 (1.5) 

Urinary retention    

Renal impairment    

Pyrexia 8 (3.0)  8 (3.0)  

Asthenia    

Catheter site haemorrhage    

Chills     

Fatigue    

General physical health 
deterioration 
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Mucosal inflammation    

Catheter site pain     

Hernia    

Infusion site extravasation     

Malaise    

Sudden death     

Atrial fibrillation 12 (4.5)  1 (0.4)  

Left ventricular dysfunction     

Myocardial infarction    

Pericarditis    

Acute myocardial infarction   

Bradycardia     

Cardiovascular disorder     

Dilated cardiomyopathy     

Pericardial effusion     

Sinus node dysfunction    

Blood creatinine increased 5 (1.9)  4 (1.5)  

Platelet count decreased 0 6 (2.2)  

Electrocardiogram T wave inversion     

Hepatic enzyme abnormal     

Liver function test increased     

Neutrophil count decreased     

Urine output decreased     

White blood cell count increased     

Interstitial lung disease    
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Acute respiratory distress syndrome     

Dyspnoea    

Pneumonitis     

Pleural effusion     

Pneumothorax    

Pulmonary oedema    

Respiratory failure     

Clavicle fracture   

Dialysis related complication     

Femoral neck fracture     

Infusion related reaction     

Jaw fracture     

Limb injury     

Shunt stenosis     

Upper limb fracture     

Malignant melanoma    

Follicular thyroid cancer     

Oesophageal adenocarcinoma     

Prostate cancer     

Rectal adenocarcinoma     

Renal neoplasm     

Syncope     

Presyncope     

Seizure     

Cerebral infarction    
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Appendix F. Health-related quality 
of life 
Not relevant.
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Disease 
management cost - 
FFS off active 
treatment 

373 317 429 Gamma 

Disease 
management cost - 
PD 

527 448 607 Gamma 

Progression cost 5,947 5,055 6,838 Gamma 

Patient 
characteristics 

    

BSA 1.99 1.68 2.28 Log-normal 

Weight 80 68 92 Log-normal 

Adverse event 
frequencies 

    

Group I - 
Neutropenia 

0.39 0.33 0.45 Beta 

Group I - Anaemia 0.22 0.18 0.25 Beta 

Group I - 
Thrombocytopenia 

0.35 0.29 0.40 Beta 

Group I - Febrile 
neutropenia 

0.14 0.12 0.16 Beta 

Group I - 
Leukopenia 

0.09 0.08 0.11 Beta 

Group I - Platelet 
count decreased 

0.29 0.25 0.34 Beta 

Group I - 
Neutrophil count 
decreased 

0.24 0.21 0.28 Beta 

Group I - White 
blood cell count 
decreased 

0.06 0.05 0.07 Beta 
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Group I - Gamma-
glutamyltransferase 
increased 

0.02 0.02 0.03 Beta 

Group I - 
Pneumonia 

0.05 0.05 0.06 Beta 

Group I - Sepsis 0.01 0.01 0.01 Beta 

Group I - Stomatitis 0.02 0.01 0.02 Beta 

Group I - Nausea   0.04 0.04 0.05 Beta 

Group I - Diarrhoea 0.05 0.05 0.06 Beta 

Group I - Mucosal 
inflammation 

0.02 0.02 0.02 Beta 

Group I - 
Hypokalaemia 

0.06 0.05 0.07 0.07 

Group A - 
Neutropenia 

0.39 0.33 0.45 0.39 

Group A - Anaemia 0.34 0.29 0.39 0.34 

Group A - 
Thrombocytopenia 

0.43 0.36 0.49 0.43 

Group A - Febrile 
neutropenia 

0.27 0.23 0.30 0.27 

Group A - 
Leukopenia 

0.11 0.10 0.13 0.11 

Group A - Platelet 
count decreased 

0.33 0.28 0.38 0.33 

Group A - 
Neutrophil count 
decreased 

0.23 0.20 0.27 0.23 

Group A - White 
blood cell count 
decreased 

0.13 0.11 0.15 0.13 
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Group A - Gamma-
glutamyltransferase 
increased 

0.04 0.03 0.05 0.04 

Group A - 
Pneumonia 

0.04 0.03 0.05 0.04 

Group A - Sepsis 0.03 0.02 0.03 0.03 

Group A - 
Stomatitis 

0.08 0.07 0.09 0.08 

Group A - Nausea 0.08 0.07 0.09 0.08 

Group A - 
Diarrhoea 

0.06 0.05 0.07 0.06 

Group A - Mucosal 
inflammation 

0.13 0.11 0.15 0.13 

Group A - 
Hypokalaemia 

0.04 0.04 0.05 0.04 

Dose Intensity – 
Front line 
treatment 

    

Rituximab - 
Induction 

1 0 1 Uniform 

Cyclophosphamide 1 0 1 Uniform 

Doxorubicin 1 0 1 Uniform 

Vincritine 1 0 1 Uniform 

Prednisone 1 0 1 Uniform 

Ibrutinib – 
Induction 

0.95 0 1 Uniform 

Ibrutinib – 
Consolidation 

0.95 0 1 Uniform 

Ibrutinb – 
Maintenance 

0.93 0 1 Uniform 
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Rituximab – 
Maintenance 

1 0 1 Uniform 

Cyclophosphamide 
- Maintenance 

1 0 1 Uniform 

Doxorubicin - 
Maintenance 

1 0 1 Uniform 

Vincristine – 
Maintenance 

1 0 1 Uniform 

Prednisone - 
Maintenance 

1 0 1 Uniform 

Dose intensity – 
subsequent 
treatment 

    

Ibrutinib 1 0 1 Uniform 

Brexu-cel 1 0 1 Uniform 

Frequency of MRU 
in 1L 

    

Full blood count – 
Induction 

0.10 0.08 0.11 Gamma 

Imaging – Induction 0.02 0.02 0.02 Gamma 

Haematologist visit 
- Induction 

0.08 0.07 0.09 Gamma 

PET Scan – 
Induction 

0.02 0.02 0.02 Gamma 

Infection 
Prophylaxis - 
Induction 

0.06 0.05 0.07 Gamma 

Full blood count – 
Consolidation 

0.11 0.10 0.13 Gamma 

Haematologist visit 
- Consolidation 

0.17 0.15 0.20 Gamma 
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PET Scan – 
Consolidation 

0.06 0.05 0.07 Gamma 

Infection 
Prophylaxis - 
Consolidation 

0.06 0.05 0.07 Gamma 

Full blood count – 
Maintenance, ASCT 
containing arm 

0.57 0.49 0.66 Gamma 

Haematologist visit 
– Maintenance, 
ASCT containing 
arm 

0.52 0.44 0.60 Gamma 

CT Scan - 
Maintenance, ASCT 
containing arm 

0.09 0.07 0.10 Gamma 

Infection 
Prophylaxis - 
Maintenance, ASCT 
containing arm 

0.06 0.05 0.07 Gamma 

Full blood count – 
Maintenance, Non-
ASCT containing 
arm 

0.52 0.44 0.60 Gamma 

Haematologist visit 
– Maintenance, 
Non-ASCT 
containing arm 

0.52 0.44 0.60 Gamma 

CT Scan - 
Maintenance, Non-
ASCT containing 
arm 

0.09 0.07 0.10 Gamma 

Infection 
Prophylaxis - 
Maintenance, Non-
ASCT containing 
arm 

0.06 0.05 0.07 Gamma 

Full blood count – 
Off active 
maintenance 

0.29 0.24 0.33 Gamma 
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Haematologist visit 
– Off active 
maintenance 

0.06 0.05 0.07 Gamma 

Infection 
Prophylaxis - Off 
active maintenance 

0.06 0.05 0.07 Gamma 

Abbreviations: AE, adverse event; ASCT, autologous stem cell transplant; BSA, body surface area; FFS, failure 
free survival; HSUV, health state utility value; IV, intravenous; PD, progressed disease; PSA, probability 
sensitivity analysis; R-DHAP, Rituximab + Dexamethasone, High-dose Ara-C (cytarabine), and Platinum 
(cisplatin).
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Appendix H. Literature searches 
for the clinical assessment 
Not applicable.    
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• Narrative reviews, 
SLRs/network meta-
analyses1 

Limits • Time limit: Full text publications: No 
restriction; Conference titles/ 
abstracts: 2020-2025  

• Geography: No restriction 
• Language: English 

• Time limit: Conference 
abstracts published before 
2020 

Abbreviations: CAHPS, Consumer Assessment of Healthcare Providers and Systems; CGI, Caregiver Inventory; 
EORTC QLQ-C30, European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire - 
Core 30; EQ-5D, EuroQol 5-Dimension; FACT-Fatigue, Functional Assessment of Chronic Illness Therapy – 
Fatigue; FACT-General, Functional Assessment of Cancer Therapy – General; HUI, Health Utilities Index; MCL, 
mantle cell lymphoma; RCT, Randomised Controlled Trial; SF, Short Form; SG, Standard Gamble; SLR, 
Systematic literature review; TTO, Time trade-off; ZBI, Zarit Burden Interview. 
1 SLR/ network meta-analyses were included at abstract review stage to search their reference lists for any 
missed studies and subsequently excluded during the full text review stage. 

I.1.4 Systematic selection of studies  

A total of 501 references were identified from electronic database searches conducted 
on 7th December 2023 (Embase: 440; MEDLINE: 61, PsycINFO: 0). After removing 
duplicates (n=82), titles and abstracts of 419 references were screened against the 
eligibility criteria. During the screening process, 317 references were excluded, and 102 
potentially relevant references were retrieved for full-text assessment. Of these 102 
references, 97 references were excluded, resulting in the inclusion of five relevant 
publications from four unique studies. These four studies on 1L MCL patients were 
retained for data extraction and are discussed in detail in the below sections. Due to the 
limited data identified for 1L MCL patients in the SLR, Janssen recommended to include 
additional data from four studies on broader lymphoma patients in which outcomes 
specific to the 1L MCL patients were not reported. Although these studies did not meet 
the eligibility criteria defined in the SLR, these were considered of potential interest. 

A SLR update conducted on 9th May 2025 (from 2023-current) identified 165 references 
from the electronic database searches (Embase: 140; MEDLINE: 25, PsycINFO: 0). The 
new records were checked against the original SLR and the duplicates were removed 
(n=6); the remaining 159 publications were screened against the eligibility criteria. After 
the title and abstract screening, all 159 references were excluded. Additionally, four 
records were identified through other methods (conference search and HTA reviews), 
resulting in the inclusion of four publications from three unique studies. In total, nine 
publications from seven unique studies were included in the combined original (n=5 
publications) and updated SLR (n=4 publications). Similar to the original SLR, one study 
including broader lymphoma patients, in which outcomes specific to the 1L MCL patients 
were not reported, was also included; therefore, a total of five studies were included the 
combined original (n=4 publications) and updated SLR (n=1 publication). 

The PRISMA diagram in Figure 33 presents the results of the SLR update described 
above. A detailed PRISMA diagram presenting the results of original SLR is presented in 
Figure 34. 
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Figure 33 PRISMA flowchart for study selection of humanistic SLR (original - 7th December 2023 and SLR update - 9th May 2025) 

 
Source: Adapted from Page et al. (2021)90. 
Note: Additionally, five studies (four from the original SLR and one from the SLR update) on broader lymphoma patients were included in which outcomes specific to the 1L MCL patients were not 
reported.
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Figure 34 PRISMA flowchart for study selection of humanistic SLR (original SLR - 7th December 2023) 

 
Source: Adapted from Page et al. (2021)90. 
Note: Because of the limited data identified and included in the humanistic SLR, four studies in which outcomes were not separable for population of interest were also include 
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I.1.7 Quality assessment and generalizability of estimates 

N/A 

I.1.8 Unpublished data  

N/A 
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Limits • Time limit: Full text 
publications: 2013 to 
current; Conference 
abstracts: 2020-2025 

• Geography: No restriction 
• Language: English 

• Time limit: Full text publications 
before 2013; Conference abstracts 
published before 2020 
 

Abbreviations: ER, Emergency Room; GP, General Practitioner; HCRU, Healthcare resource utilisation; ICER, 
Incremental cost-effectiveness ratio; LY, Life-years; MCL, Mantle cell lymphoma; N/A, Not applicable; QALY, 
Quality-adjusted life-years; SLR, Systematic literature review. 

Notes: SLR/ network meta-analyses were included at abstract review stage to search their reference lists for 
any missed studies and subsequently excluded during the full text review stage. 

J.1.4 Systematic selection of studies  

A total of 443 references were identified from electronic database searches conducted 
on 7th December 2023 (Embase®: 397; MEDLINE®: 40, EconLit®: 6). After removing 
duplicates (n=71), titles and abstracts of 372 references were screened against the 
eligibility criteria. During the screening process, 329 references were excluded, and 43 
potentially relevant references were retrieved for full-text assessment. Of these 43 
references, 33 references were excluded, resulting in the inclusion of 10 relevant 
publications. Overall, 10 included publications on full-text assessment were retained for 
data extraction and are discussed in detail in the sections below.  

A SLR update conducted on 9th May 2025 (from 2023-current) identified 156 references 
from the electronic database searches (Embase®: 83; MEDLINE®: 52; EconLit®: 2; and 
INAHTA: 19). The new records were checked against the original SLR, and the duplicates 
were removed (n=16); the remaining 140 publications were screened against the 
eligibility criteria. After the title and abstract screening, 136 references were excluded 
and four potentially relevant references were retrieved for full-text review. During the 
full-text review, one record was excluded, and three records was included. Additionally, 
three records were identified through other methods (conference search and HTA 
reviews), resulting in the inclusion of six publications from five unique studies. In total, 
16 publications from 14 unique studies were included in the combined original (n=10 
publications) and updated SLR (n=6 publications). 

The PRISMA diagram in Figure 36 presents the results of the search described above. A 
detailed PRISMA diagram presenting the results of original SLR is presented in Figure 37.
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Figure 36 PRISMA flowchart for study selection of the economic SLR (original - 7th December 2023 and SLR update - 9th May 2025) 

 
Source: Adapted from Page et al. (2021)90. 
Note: 1) Two references included in the current SLR update were linked to the one identified in the previous SLR;2 Two additional HTA documents, HAS91 and CDA-AMC92 were identified. In the HAS 
reassessment, only clinical data was reported; therefore, it was not included in the report91. Additionally, we identified an HTA report from CDA-AMC, where a submission for acalabrutinib is currently in 
progress. As this submission is not yet finalised, it has also not been included in the report92 
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Figure 37 PRISMA flowchart for study selection of economic SLR (original SLR - 7th December 2023) 

 
Source: Adapted from Page et al. (2021)90.
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J.1.7 Quality assessment and generalizability of estimates 

N/A 

J.1.8 Unpublished data  

N/A 
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Progressive disease, n (%)    

Stable disease at end of induction, n 
(%) 

   

Subject refuses treatment, n (%)    

Withdrawal of consent, n (%)    

Abbreviations: ASCT, autologous stem cell transplant; MCL, Mantle Cell Lymphoma. 

a Other includes e.g., non-MCL diagnosis at baseline and errors. 

Note: Percentages are calculated with the number of subjects in the full analysis set in 
each treatment group as the denominators.  
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