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Document number 136172 
 
Dear Medicinrådet, 

On behalf of BeiGene, I would like to thank you for the fast assessment of our drug Brukinsa® in the 

indication of Waldenstrom's macroglobulincemia.  

Your assessment is well received and appreciated by us and we have no objections regarding your 

evaluation.  

Please allow me to just comment on your uncertainties with regards to the safety profile of Brukinsa® 

compared to Ibrutinib. 

Like in most RCTs, the study population is intended to optimally reflect the overall patient population in 

most countries. However, there can be of course country-specific differences in real-life. 

Nevertheless, the baseline characteristics in the ASPEN study are aligned between the two arms and 

results demonstrated that the treatment with zanubrutinib was associated with toxicity and tolerability 

advantages, particularly notable for cardiovascular complications which is of special importance for this 

vulnerable patient population due to their age and co-morbidities.  

Overall, the comparisons of the incidence and type of AEs, including grade 3 or higher, serious, 

treatment-related, and AEs leading to treatment discontinuation, suggest that the safety profile for 

zanubrutinib among patients with WM is trending towards less toxicity compared to ibrutinib. AEs leading 

to death occurred in 4 (4.1%) patients in the ibrutinib arm and 1 (1.0%) patient in the zanubrutinib arm. 

Treatment discontinuation due to AEs was reported in 9.2% of the patients from the ibrutinib arm and 

4.0% from the zanubrutinib arm1. 

We believe that with our demonstrated superiority of zanubrutinib compared to ibrutinib due to being at 

least as effective with a more favourable safety profile, we can be a cost-saving treatment and therefore 

valuable treament option for Waldenström patients in Denmark. 

 
1 Tam CS, Opat S, D’Sa S, Jurczak W, Lee HP, Cull G, et al. A randomized phase 3 trial of zanubrutinib vs ibrutinib 

in symptomatic Waldenström macroglobulinemia: The ASPEN study. Blood. 2020;136(18):2038–50. 



 

We are looking forward to your final decision. 

 

Yours sincerely, 

 

Beigene Switzerland GmbH 

 

 

 

 

 

 

 

Cathrin Schäfer 

Sr. Director Market Access Sub-Region Europe  
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Forhandlingsnotat 

 

 28.03.2022 
MGK/ECH 

 

Dato for behandling i 
Medicinrådet  

20.04.2022 

Leverandør BeiGene 

Lægemiddel Brukinsa (zanubrutinib) 

Ansøgt indikation Voksne patienter med Waldenstrøms makroglobulinæmi, som har 
modtaget mindst én tidligere behandling, eller til 
førstelinjebehandling af patienter, som er uegnede til kemo-
immunterapi, 

 

Forhandlingsresultat 

Amgros har opnået følgende pris på Brukinsa (zanubrutinib): 

Tabel 1: Forhandlingsresultat 

Lægemiddel Styrke/dosis Pakningsstørrelse AIP (DKK) Forhandlet 
SAIP (DKK) 

Rabatprocent 
ift. AIP 

Brukinsa 
(zanubrutinib) 

80mg / 320mg 
dagligt 

120 stk. kapsler 43.116,68 XXXXXXXXX XXXXXXX 

 

Prisen er ikke betinget af Medicinrådets anbefaling.  

Amgros har forhandlet en aftale med leverandøren. Leverandøren har mulighed for at sætte prisen 

yderligere ned i hele aftaleperioden. 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
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XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

Informationer fra forhandlingen 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXX 

Konkurrencesituationen 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXX 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

Tabel 2: Sammenligning af lægemiddelpriser 

Lægemiddel Styrke/dosis Pakningsstørrelse Pakningspris  

SAIP (DKK) 

Antal 
pakninger/år 

Årlig 
lægemiddelpris 

SAIP pr. år (DKK) 

Brukinsa 

(zanubrutinib) 

80mg/320mg 
dagligt 

120 stk. XXXXXXXXX 12* XXXXXXX 

Imbruvica 
(ibrutinib) 

420mg/420mg 
dagligt 

28 stk. XXXXXXXXX 13 XXXXXXXX 

*12,2 

Status fra andre lande 

Brukinsa (zanubrutinib) er på nuværende tidspunkt under vurdering i 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

Konklusion 

Det er Amgros vurdering, at der er opnået den bedst mulige pris på Brukinsa (zanubrutinib), som det er 
muligt at opnå på nuværende tidspunkt.  
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Application for the assessment of zanubrutinib  
for Waldenström’s Macroglobulinemia 

Instructions for companies  
 
This is the template for submission of evidence to the Danish Medicines Council (DMC) as part of the appraisal process 
for a new pharmaceutical or new indication for an existing pharmaceutical. The template is not exhaustive; companies 
must adhere to the current version of the guidelines alongside using this template when preparing their submission. 
 

 
 
 

  
 

 
 
In addition to this template, the company must submit a health economic model in Excel, with full access to the 
programming code. All the information requested in this template and described in the guidelines must be presented 
in the application. The model can be accompanied by a technical document. The information in the technical document 
will, however, not be considered as part of the application. Hence, all relevant information for the application must also 
be described in the application (including appendices) itself. This can be done by copying the relevant information from 
the technical document into the application, and by presenting it as described in this template and in the guidelines. 
Companies are encouraged to provide the European Public Assessment Report (EPAR) including the scientific discussion 
as an appendix to the submission (draft versions will be accepted).   
When making an evidence submission, companies must ensure that all confidential information is highlighted in yellow 
and provide the expected date of publication. If confidential appendices are provided, these must be watermarked as 
“confidential”. 
 
Version 1.0 
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2. Abbrevations 
AE Adverse event K-M Kaplan-Meier 

AEIs Adverse events of interest LVEF Left ventricular ejection fraction 

AESI Adverse event of special interest LPL Lymphoplasmacytic lymphoma 

BCR B-cell antigen receptor MCL Mantle cell lymphoma 

BTK Bruton’s tyrosine kinase MGUS Monoclonal gammopathy of undetermined 
significance 

DLBCL Diffuse large B-cell lymphoma MRR Major response rate 

CI Confidence interval MUGA Multigated Acquistion Scan 

CLL Chronic lymphocytic leukemia MYD88WT MYD88 wild-type 

CR Complete response NCI-CTCAE the National Cancer Institute Common Toxicity 
Criteria 

CrCl Creatine clearance NE Not estimable 

DMC Danish Medicines Council N/A Not available 

DOR Duration of response OS Overall survival 

ECG Electrocardiogram PD Progressive disease 

ECHO Echocardiogram PFS Progression-free survival 

ECOG-PS Eastern Cooperative Oncology Group Performance 
Status PN Peripheral neuropathy 

EORTC-
QLQ-C30 

European Organization for Research and Treatment of 
Cancer Quality of Life Questionnaire-Core 30 PR Partial response 

HBV Hepatitis B virus QoL Quality of life 

HIV Human immunodeficiency virus SPD Sum of the product of diameter 

HLH Hemophagocytic lymphohistiocytosis TEAE Treatment-emergent adverse event 

IgM Immunoglobulin M TN Treatment naïve 

ILD Interstitial Lung Disease TRAE Treatment-related adverse event 

IPSS International Prognostic Scoring System TTNT Time to next treatment 

IRC Independent Review Committee VGPR Very good partial response 

ITT Intention-to-treat WHIM Warts Hypogammaglobulinemia Immunodeficiency 
Myelokathexis 

IWWM International Workshop on Waldenström 
Macroglobulinemia WM Waldenström’s macroglobulinemia 
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4. Summary 
This submission to the Danish Medicines Council (DMC) is focusing on Waldenström’s macroglobulinemia (WM), which 
is a rare, malignant, slow-growing (indolent) lymphoproliferative B-cell disorder characterized by infiltration of 
lymphoplasmacytic lymphoma (LPL) into the bone marrow and immunoglobulin M (IgM) monoclonal gammopathy (2,3). 
In Denmark, the prevalence of WM is estimated to be approximately 1000 patients and the incidence is approximately 
160 patients per year and higher among men. The median age of Danish patients with WM is 70 years. (4–7)  

Most Waldenström’s macroglobulinemia patients show activating (gain-of-function) mutations in the MYD88 gene in 
their tumor cells, in particular MYD88L265P, which can be noted in more than 90% of patients. Other MYD88 activating 
mutations in WM patients have been described, albeit at low frequency (1-2%). These mutations result in constitutive 
activation of downstream pro-survival and proliferative signaling through Bruton’s tyrosine kinase (BTK) and 
transcription factor NF-κB. BTK is a signalling molecule of the B-cell antigen receptor (BCR) and cytokine receptor 
pathways. In B cells, BTK signalling results in activation of pathways necessary for B-cell proliferation, trafficking, 
chemotaxis, and adhesion.  (1,8–10) 

The intervention that is going to be assessed by the DMC is zanubrutinib which will be indicated for adult patients who 
have received at least one prior therapy, or those in 1st line treatment unsuitable for chemoimmunotherapy (1). 
Zanubrutinib is a next-generation inhibitor of BTK. BTK is a signalling molecule of the B-cell antigen receptor and cytokine 
receptor pathways. In B cells, BTK signalling results in activation of pathways necessary for B-cell proliferation, 
trafficking, chemotaxis, and adhesion. Zanubrutinib forms a covalent bond with a cysteine residue in the BTK’s active 
site, leading to inhibition of BTK activity. (1) 

In Denmark, it is expected that zanubrutinib can be a valuable alternative to treatment with ibrutinib, a first-generation 
BTK inhibitor, which is currently implemented in the national clinical guideline for patients with WM and indicated for 
the same patient population as zanubrutinib. Ibrutinib is currently used as 1st line therapy for treating patients who are 
unfit for chemotherapy and for patients experiencing relapse where the time to next treatment (TTNT) is <1 year. (4)  
In this submission, it is expected that eligible patients for treatment with zanubrutinib are patients who are currently 
treated with ibrutinib according to the clinical guidelines, and based on clinical expert input it is assumed to be 
approximately 207 patients per year in Denmark.  

Zanubrutinib has been compared directly to ibrutinib in the pivotal phase 3 trial (ASPEN study) and this is the first 
comparative phase 3 study exclusively recruiting WM. The study is a randomised, open-label, multicentre study to 
compare the efficacy and safety of zanubrutinib and ibrutinib in patients with WM who required therapy according to 
the consensus panel criteria from the Seventh International Workshop on Waldenström Macroglobulinemia (IWWM). 
(11)  
In the study, WM patients with mutation MYD88L265P (Cohort 1) were randomized 1:1 to receive treatment with ibrutinib 
or zanubrutinib. In total, 201 patients were randomized whereof 101 patients received zanubrutinib and 98 patients 
received ibrutinib. The primary endpoint for in the study was the proportion of patients achieving a complete response 
(CR) or very good partial response (VGPR) assessed by an Independent Review Committee (IRC) assessment based on 
the Sixth IWWM consensus criteria. Secondary endpoints were major response rate (MRR), duration of response (DOR), 
progression-free survival (PFS), anti-lymphoma effect, and resolution of treatment-precipitating symptoms. Exploratory 
endpoints were overall survival (OS) and quality of life (QoL). (11,12)  
Safety was demonstrated by adverse event (AE) assessments including type, incidence, outcome, and severity. Severity 
of AE was graded according to the National Cancer Institute Common Toxicity Criteria (NCI-CTCAE) version 4.03. (11) 

The trial demonstrated zanubrutinib to be at least equally effective treatment choice to ibrutinib, trending towards 
higher activity. Zanubrutinib demonstrated superiority compared to ibrutinib in relation to response and tendency for 
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improved PFS and OS rates. Findings were comparable for anti-lymphoma effect and resolution of treatment-
precipitating symptoms, and patients who achieved VGPR trended toward a greater QoL improvement. (11)  

Treatment with zanubrutinib was further associated with toxicity and tolerability advantages, particularly notable for 
cardiovascular complications. Overall, the comparisons of the incidence and type of AEs, including grade 3 or higher, 
serious, treatment-related, and AEs leading to treatment discontinuation, suggest that the safety profile for 
zanubrutinib among patients with WM is trending towards less toxicity compared to ibrutinib. AEs leading to death 
occurred in 4 (4.1%) patients in the ibrutinib arm and 1 (1.0%) patient in the zanubrutinib arm. Treatment 
discontinuation due to AEs was reported in 9.2% of the patients from the ibrutinib arm and 4.0% from the zanubrutinib 
arm. As the patient group is vulnerable due to age and co-morbidities, the demonstration of less discontinuation due to 
AEs favors the zanubrutinib treatment arm. (11) 

Given that zanubrutinib demonstrated tendency to be at least as effective as ibrutinib with a more favourable safety 
profile and favourable drug interaction properties, it has been agreed with DMC on the 21st of September that the 
submission will include a cost-minimization analysis as the economic part.  
The patient journey and associated relevant costs have been validated by the clinical expert, and the relevant costs that 
should be reflected in the cost-minimization analysis are those related to drug, AEs, and patient-related costs due to 
AEs.              , and AEs are based on 
those reported as grade 3 or above where the clinical expect elaborated if outpatient visits or hospital admissions were 
required. Therefore, costs excluded in the economic analysis are those related to GP and other health care specialists, 
diagnostics and testing, and administration and monitoring.  

In conclusion, it is believed that the submission demonstrate superiority of zanubrutinib compared to ibrutinib due to 
being at least as effective with a more favourable safety profile and being a cost-saving treatment in Denmark. The 
budget impact analysis indicates that recommendation of zanubrutinib will result in a negative budget impact from 
year 1 with ≥ 5 patients being expected to receive zanubrutinib, thus favoring zanubrutinib. The negative budget 
impact will gradually continue the subsequent years as more patients will receive zanubrutinib.   
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5. The patient population, the intervention and choice of comparator 

5.1 The medical condition and patient population 

5.1.1 Pathophysiology and clinical presentation 

5.1.1.1 Pathophysiology 
Waldenström’s Macroglobulinaemia (WM) is a rare, malignant, slow growing (indolent) lympho-proliferative B-cell 
disorder characterized by infiltration of lymphoplasmacytic lymphoma (LPL) into the bone marrow  and immunoglobulin 
M (IgM) monoclonal gammopathy (11,13).  

The etiology of WM is still not completely understood. LPL is a neoplasm of small B-lymphocytes, plasmacytoid 
lymphocytes, and plasma cells. Tumor cells in WM are thought to originate from a memory-like B cell that has undergone 
somatic hypermutation, possibly under the influence of antigen stimulation, but not isotype switching. It thus continues 
to produce IgM. These WM cells differentiate into lymphoplasmacytic cells and plasma cells in the bone marrow. (14) 

About 20% of patients have at least one first-degree relative with WM or other B-cell disorder (15,16), however, most 
cases of WM appear sporadic. Studies have found an elevated risk of developing WM in patients with personal or familial 
history of autoimmune disease, including Sjögren’s syndrome, systemic lupus erythematosus, autoimmune hemolytic 
anemia, Guillain-Barré syndrome, polymyalgia rheumatica, and giant cell arteritis as well as prior history of infectious 
disease (17,18).  

WM is often preceded by a pre-malignant condition called monoclonal gammopathy of undetermined significance 
(MGUS) characterized by the presence of monoclonal IgM but without LPL infiltration into the bone marrow. Patients 
diagnosed with MGUS have a 46-fold increased risk of progression to WM than patients not diagnosed with MGUS. (8) 
About 10% of patients with MGUS develop WM in a time frame of five years (19).  

5.1.1.2 Genetic landscape 
Most WM patients show activating (gain-of-function) mutations in the MYD88 gene in their tumor cells, in particular 
MYD88L265P, which can be noted in more than 90% of patients. Other MYD88 activating mutations in WM patients have 
been described, albeit at low frequency (1-2%). These mutations result in constitutive activation of downstream pro-
survival and proliferative signaling through Bruton’s tyrosine kinase (BTK) and transcription factor NF-κB. (8–10)  

Mutated MYD88 can also be detected in 50-80% of patients with MGUS, suggesting an early oncogenic role for MYD88 
in the pathogenesis of WM (20). Less than 5% of WM patients appear to not harbor any activating MYD88 mutations 
and are classified as MYD88 wild-type (MYD88WT). (8,9)  

Somatic mutations in the C-terminal domain of chemokine receptor CXCR4 are present in 30 to 40% of patients with 
WM. Most observed mutations are similar to those seen in patients with a rare germline mutation that results in a 
syndrome referred to as the Warts Hypogammaglobulinemia Immunodeficiency Myelokathexis (WHIM) syndrome. 
(8,9,21) CXCR4 mutations promote WM cell survival through stimulation of proliferation, migration, and homing of WM 
cells to bone marrow niches (8). Patients with CXCR4 WHIM-like mutations may have a more aggressive disease as 
defined by higher IgM levels, higher risk of hyperviscosity syndrome, and higher bone marrow involvement (8).  

5.1.1.3 Clinical presentation 
Early stages of WM are often indolent and asymptomatic and only progress slowly to symptomatic disease and therefore 
may remain undetected for several years. About 75% of patients are symptomatic at the time of diagnosis and indicated 
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for treatment. (22,23) About 70% of patients with asymptomatic WM at diagnosis ultimately develop symptomatic WM 
over a time frame of five to ten years (19). 

WM presents with a variety of symptoms, which are mostly related to the tumor’s main characteristics, infiltration of 
the bone marrow by LPL, and elevated levels of serum IgM paraprotein (3,8). Common symptoms presenting at 
diagnosis are constitutional B symptoms such as fever, fatigue, night sweat, and weight loss. More than half of WM 
patients present with these symptoms at diagnosis. (8,24)  

Impairment of hematopoiesis due to tumor infiltration into the BM, in combination with iron deficiency due to 
overproduction of hepcidin by lymphoplasmacytic cells, commonly results in anemia (3,21). Anemia represents the most 
common reason for WM patients to require treatment, being present in 72% of patients at the start of treatment in 
clinical practice (24). More extensive bone marrow tumor infiltration can cause other cytopenias (i.e., 
thrombocytopenia, leukopenia) (3,21), which can aggravate the symptomatic burden of WM (21).  

Increased IgM production can result in progressive symmetrical sensorimotor peripheral neuropathy (PN). It is 
estimated that PN is present in about 20% of patients with WM at diagnosis (25–29). Other IgM-related problems 
include coagulation disorders, cryoglobulinemia, Raynaud’s syndrome, vasculitis, and cold agglutinin hemolytic anemia. 
Approximately 3% of patients with WM have amyloidosis (commonly light-chain type) due to paraprotein deposits that 
result in organ dysfunction: bullae or papules in the skin; bleeding, diarrhea, and malabsorption in the GI tract; 
proteinuria and renal failure when involving the kidney (3,21,30).  

The most common IgM-related complication is hyperviscosity syndrome, which affects up to 35% of patients (31). 
Hyperviscosity syndrome manifests by the skin and mucosal bleeding and neurological symptoms (e.g., headache, 
diplopia, vertigo, ataxia, tinnitus, confusion, and epistaxis) and requires immediate treatment with plasmapheresis 
(30,31). Currently, how good or how long a response will be for an individual patient cannot be accurately predicted. 
The response is assessed using the quantitative IgM level through complete response (CR)/very good partial response 
(VGPR), as the IgM level correlates well with the overall disease activity (32,33).  

About 20% of patients show extramedullary infiltration at the time of diagnosis, most commonly in lymphatic tissues. 
Upon disease relapse after frontline treatment, lymphadenopathy or hepatosplenomegaly are more common, affecting 
about 50% of patients. Other extramedullary sites of involvement are rare (4.4% of patients) and can involve lungs, soft 
tissue, central nervous system, kidneys, and bones. (3,21) However, with disease progression, extramedullary disease 
that poses the threat of end-organ damage becomes more and more common. (21) 

Involvement of the central nervous system (Bing-Neel syndrome) is a rare, severe complication of WM that manifests 
with heterogenous neurological symptoms affecting balance, motor control, vision, and cognitive abilities (34,35). Bing-
Neel Syndrome is usually presented during relapsed disease but may be present at diagnosis (36).  

5.1.1.4 Patient population 
The relevant patient population for this application is the population included in the regulatory indication of 
zanubrutinib, i.e. adult patients with WM who have received at least one prior therapy, or treatment for patients 
unsuitable for chemoimmunotherapy. In Denmark, the median age is 70 years with the incidence being higher among 
men (4,5). 

5.1.1.5 Prognosis with current treatment 
WM generally has a chronic indolent course and remains incurable to this date. During the course of disease, patients 
experience multiple relapses of symptomatic, more rapidly progressing cancer requiring several lines of therapy before 







 
   

Side 14/89 
 

Medicinrådet    Dampfærgevej 21-23, 3. sal   DK-2100 København Ø    +45 70 10 36 00    medicinraadet@medicinraadet.dk     www.medicinraadet.dk 

 

 
Figure 1. Overview of WM treatment (4). (The yellow marked information is were ibrutinib is considered.) 
*Patients with cold agglutinin disease and MAG-neuropathy can be treated with Rituximab monotherapy.  
^Rituximab should be excluded from the initial treatment if the patient has a high M-component due to the risk of developing IgM flare 
 
Zanubrutinib will be indicated for the treatment of adult patients with WM who received at least one prior therapy or 
treatment-naïve patients unfit for chemoimmunotherapy which is the same indication as ibrutinib. Because of this and 
the similarity in mechanisms of action, ibrutinib is the most relevant current treatment to highlight (1,11).  
Ibrutinib is currently used as 1st line therapy for treating treatment-naïve patients who are unfit for 
chemoimmunotherapy. In patients experiencing relapse, ibrutinib is currently used as 2nd or 3rd line treatment (4)  

5.2.2 Choice of comparator 

The main alternative treatment expected to be replaced by zanubrutinib is ibrutinib. Ibrutinib is a first-generation BTK 
inhibitor and hence has a similar main mechanism of action as zanubrutinib. Zanubrutinib has demonstrated a higher 
bioavailability, less off-target kinase inhibition as well as favorable drug interaction properties compared to ibrutinib 
(42,43). The choice of ibrutinib as a comparator for zanubrutinib in Denmark has been validated by the clinical expert.  
Ibrutinib for WM has not been assessed by the Danish Medicines Council or by RADS; however, ibrutinib was approved 
for standard use for patients with WM who have received one prior treatment or who are not fit for R-chemotherapy, 
by KRIS on the 1st of March 2016(44). In the KRIS application, it is specified that ibrutinib for WM can also be used for 
patients that up until that point did not have any other treatment options; mainly patients with primary or secondary 
refractory disease, and elder/frail patients who cannot tolerate the side effects of R-chemotherapy. Furthermore, it is 
stated that treatment with ibrutinib will not include any additional monitoring or tests for patients compared with 
former usual practice(45). The clinical expert confirmed that there is no difference in monitoring and tests for the two 
treatments. Moreover, ibrutinib is administered orally as a tablet which can be done at home, whereas R-chemotherapy 
(R-CD and R-Benda) is administered intravenously or subcutaneously at the hospital, which has been confirmed by a 
clinician(45). This indicates that ibrutinib potentially requires less resources due to the oral administration. The cost of 
the drugs is the most relevant factor if cost-effectiveness is considered.  
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Method of administration Oral (48) 

Dosing 420 mg once daily (48) 

Should the pharmaceutical be 
administered with other medicines? 

Ibrutinib can be taken in combination with rituximab is indicated for the treatment 
of adult patients with WM (48) 

Treatment duration/criteria for end of 
treatment 

Treatment should continue until disease progression or no longer tolerated by the 
patient (48) 

Necessary monitoring, both during 
administration and during the 
treatment period 

Prior to the administration of ibrutinib treatment (48) 

• Viral reactivation: Hepatitis B virus (HBV) status should be established 
before initiating treatment with ibrutinib. If patients have positive 
hepatitis B serology, a liver disease expert should be consulted before the 
start of treatment and the patient should be monitored and managed 
following local medical standards to prevent hepatitis B reactivation. 

During the treatment period (48) 

• Mild or moderate renal impairment: Hydration should be maintained and 
serum creatinine levels monitored periodically. 

• Severe renal impairment: only administered if the benefit outweighs the 
risk and monitor patients closely for signs of toxicity. 

• Hepatic impairment: Monitor patients for signs of ibrutinib toxicity and 
follow dose modification guidance as needed. 

• Bleeding-related events: Monitor for signs and symptoms of bleeding as 
anticoagulants or medicinal products that inhibit platelet function 
(antiplatelet agents) concomitantly with ibrutinib increases the risk of 
major bleeding. 

• Leukostasis: Cases of leukostasis have been reported in patients treated 
with ibrutinib why patients should be closely monitored.  

• Splenic rupture: Disease status and spleen size should be carefully 
monitored (e.g. clinical examination, ultrasound) when ibrutinib treatment 
is interrupted or ceased. 

• Infections: Patients should be monitored for fever, abnormal liver function 
tests, neutropenia, and infections and appropriate anti-infective therapy 
should be instituted as indicated. 

• Cytopenia: Monitor complete blood counts monthly.  

• Interstitial Lung Disease (ILD): Monitor patients for pulmonary symptoms 
indicative of ILD. 

• Cardiac arrhythmia and cardiac failure: Periodically monitor all patients 
clinically for cardiac manifestations, including cardiac arrhythmia and 
cardiac failure.  

• Cerebrovascular accidents: regular monitoring of patients. 

• Tumor lysis syndrome: Monitor patients closely and take appropriate 
precautions. 

• Non-melanoma skin cancer: Monitor patients for the appearance of non-
melanoma skin cancer. 

• Hypertension: Regularly monitor blood pressure in patients treated with 
ibrutinib and initiate or adjust antihypertensive medication throughout 
treatment with ibrutinib as appropriate. 
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7. Efficacy and safety  
7.1 Efficacy and safety of zanubrutinib compared to ibrutinib for Waldenström’s macroglobulinemia 

7.1.1 Relevant studies 

The main source of data on efficacy and safety of zanubrutinib in the WM indication and also the main source of 
comparative data with ibrutinib is the pivotal phase 3 study ASPEN (11). This is a randomized open-label phase 3 study 
comparing zanubrutinib to ibrutinib in patients with WM who required treatment based on consensus criteria outlined 
in Dimopoulos et al (2014)(50). Eligible patients had relapsed/refractory (R/R) WM after ≥1 prior line of therapy or 
treatment naïve (TN) WM unsuitable for standard chemoimmunotherapy based on the presence of documented 
comorbidities or risk factors. (11) 

There are two cohorts. Cohort 1 (n=201) are patients with MYD88L265P. These patients were randomized 1:1 to either 
receive ibrutinib (n=99) or zanubrutinib (n=102). Cohort 2 (n=28) consisted of patients with wild type or unknown 
MYD88 mutational status. (11) A study schematic is presented in Figure 2. 
For detailed study characteristics refer to appendix B. For baseline characteristics of patients included in each study 
refer to Appendix C. 

 
Figure 2. Overview of the study design of the ASPEN study (11). 

In Cohort 1, at the date of August 31, 2019 data cut-off, with a median study follow-up time of 19.4 months, 20 patients 
(19.6%) randomized to zanubrutinib and 21 patients (21.2%) randomized to ibrutinib had discontinued treatment (11). 
See Table 8 for the patient disposition in Cohort 1 intention-to-treat (ITT) analysis set. 
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Major response rates (MRR) and duration of response (DOR) also showed tendency 
to greater response in the zanubrutinib arm.  

Progression-free survival and overall 
survival Trends for improved PFS at 12, 18,    months, and for improved OS at 18. 

Anti-lymphoma effect Comparable findings in reductions from baseline for both treatments. 

Resolution of treatment-precipitating 
symptoms Comparable findings for both treatments. 

Quality of Life (QoL) Patients who achieved VGPR trended toward gaining greater improvement.  

 

7.1.2.2 CR/VGPR 
At data cut-off in August 2019, the IRC-assessed VGPR in Cohort 1 for the ITT analysis set was 28.4% (95% CI: 20-38) in 
the zanubrutinib arm and 19.2% (95% CI: 12-28) in the ibrutinib arm (2-sided p-value = 0.0921). No patient achieved a 
CR. Investigator-assessed rates of VGPR were 28.4% and 17.2% in the zanubrutinib and ibrutinib arms, respectively 
(P=0.0437). Concordance rates between IRC- and investigator-assessed best responses were 94% for the zanubrutinib 
arm and 95% for the ibrutinib arm. (11,52) 

For R/R patients the result for VGPR/CR were 29% (95% CI: 20-40) vs 20% (95% CI: 12-30) in favor of zanubrutinib (p= 
0.12), and for TN patients 26% (95% CI: 9-51) vs 17% (95% CI: 4-41) in favor of zanubrutinib (p=0.54). Median times to 
achieve VGPR were skewed in favor of zanubrutinib; for TN patients the median time was 5.6 and 22.1 months for 
zanubrutinib and ibrutinib, respectively (p=0.35), and for R/R patients the median time was 4.7 and 5.1 months for 
zanubrutinib and ibrutinib, respectively (p=0.17). (11)  
At the more recent data cut-off in August 2020,             

               
                  
              . 

(51) 

In Cohort 1, subgroup differences in the rate of VGPR/CR showed a tendency to favor zanubrutinib compared to ibrutinib 
in prognostically more difficult to treat populations such as those with higher IgM (≥ 40 g/L), cytopenias (anemia, 
thrombocytopenia), extramedullary disease, and especially for the subgroups having medium/high IPSS scores (Figure 
3.  
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Figure 3. Forest plot of subgroup differences in the rate of CR/VGPR (11).  
*Unstratified rate difference and 95% CIs. 
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7.1.2.3 Major response rate (MRR) 
At data cut-off in August 2019, MRRs among zanubrutinib and ibrutinib patients were 77.5% (95% CI: 68-85) and 77.8% 
(95% CI: 68-86) for the overall ITT analysis set, respectively. MRRs among TN patients were 74% (95% CI: 49-91) and 
67% (95% CI: 41-87), and 78% (95% CI: 68-87) and 80% (95% CI: 70-88) among R/R patients, for zanubrutinib and 
ibrutinib, respectively  The noninferiority hypothesis for MRR difference was not tested due to a lack of statistically 
significant superiority of CR/VGPR rates for zanubrutinib. (11) 

At data cut-off in August 2020,              
                        

                  (51) 

7.1.2.4 Duration of response (DOR) 
The median duration of CR/VGPR and the major response were not estimable for the overall ITT population. However, 
the 18-month event-free rates for duration of CR/VGPR were 93% (95% CI: 59-99) in the ITT zanubrutinib arm and 64% 
(95% CI: 29-85) in the ITT ibrutinib arm. The 18-month event-free rates for duration of CR/VGPR for TN patients were 
100% (95% CI: not estimable (NE) for zanubrutinib and NE (95% CI: NE, NE) for ibrutinib. Among R/R patients, this was 
90% (95% CI: 47-99) for zanubrutinib and 64% (95% CI: 29-85) for ibrutinib. (11) 
The 18-month event-free rates for duration of major response were 85% (95% CI: 72-93) in the overall ITT zanubrutinib 
arm and 88% (95% CI: 77-94) in the overall ITT ibrutinib arm. The rates for duration of major response were 80% (95% 
CI: 39-95) and 100% (95% CI: NE,NE) among TN patients, and 87 (95% CI: 73-94) and 86 (95% CI: 73-93) among R/R 
patients, for the zanubrutinib and ibrutinib arm, respectively. (11) 
The event-free rates were estimated by Kaplan-Meier (K-M) methodology, where Greenwood’s formula was used to 
estimate 95% CIs. (11)  
 
At data cut-off in August 2020,                 

                    
                    
                      

                     
   (51)  

As of the data cut-off in August 2020,               
                  

                 
                

               
                

  
                  

                       
                       
            

                  
                       

                      
       (51) 
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After a median follow-up for PFS of 18.0 months, 15% of the overall zanubrutinib arm experienced disease progression 
or death, and after median follow-up for PFS of 18.5 months, 16% of the overall ibrutinib arm experienced disease 
progression or death. Median PFS was not reached for zanubrutinib and ibrutinib. The event-free rates at 18 months 
were comparable for the overall ITT zanubrutinib and ibrutinib arm; 85% (95% CI: 75-91) and 84% (95% CI: 75-90), 
respectively. The event-free rates at 18 months for R/R patients were 86% (95% CI: 74-93) and 82% (95% CI: 71-89) for 
the zanubrutinib and ibrutinib arm, respectively, and for TN patients rates were 78% (95% CI: 52-91) and 94% (95% CI: 
63-99) for the zanubrutinib and ibrutinib arm, respectively. (11) 

At data cut-off, August 2020,                 
                  
       (51) 

                      
                      

                  
                    
              

                    
                       

                       
       

                    
                       

                       
      (51)  

The K-M plots of PFS related to the ITT analysis set from data cut-off in 2019 and 2020 can be found in Figure 5.  
 

5A. K-M plot of PFS (ITT Analysis Set) 
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   AE leading to dose held 55 
 (56.1)  

47 
(46.5)  

  Patients with ≥ 1 TRAE 84 
 (85.7)  

80  
(79.2)  

Patients with ≥ 1 AESI  81 
 (82.7)  

86  
(85.1)  

acardiac failure acute; sepsis (n=2); unexplained death. 
bcardiac arrest after plasmapheresis. 
cgrade 5 sepsis (n=2); grade 5 unexplained death; grade 3 acute myocardial infarction; grade 3 hepatitis; grade 3 pneumonia; grade 2 drug-induced 
liver injury; grade 2 pneumonitis, grade 1 pneumonitis. 
dgrade 5 cardiac arrest after plasmapheresis; grade 4 neutropenia; grade 4 subdural hemorrhage; grade 2 plasma cell myeloma.  
 
7.1.3 Comparative analyses of efficacy and safety 

Not applicable. 

Method of synthesis  
Not applicable. 

Results from the comparative analysis 
Not applicable.  
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8. Health economic analysis 
Ibrutinib is currently recommended and used in Denmark for adult patients with WM who received at least one prior 
therapy or treatment-naïve patients unfit for chemoimmunotherapy. This is the same population which zanubrutinib is 
indicated for. Given the similar mechanisms of action of the two treatments, zanubrutinib is expected to be a valuable 
alternative to ibrutinib in clinical practice and ibrutinib is therefore the most relevant comparator to assess the clinical 
benefits and economic consequences of introducing zanubrutinib. The phase 3 study ASPEN was a direct head-to-head 
study comparing zanubrutinib with ibrutinib which further strengthen the reliability of the value-assessment of 
zanubrutinib in comparison to ibrutinib. 
A cost-minimization approach is applied in this submission as zanubrutinib is shown to be at least as effective and safe 
as the relevant comparator ibrutinib. This was also confirmed by DMC in pre-submission discussions. In the following 
health economic section the headings from the DMC template that are not considered relevant for a cost-minimization 
analysis was removed.  

8.1 Model 

The ASPEN trial found zanubrutinib to be an at least equally effective treatment choice to ibrutinib, trending towards 
higher activity (11). Treatment with zanubrutinib was also associated with toxicity and tolerability advantages over 
ibrutinib, particularly notable for cardiovascular complications. This overall means that zanubrutinib may potentially 
have clinical benefits compared to ibrutinib and can be concluded to be at least as efficacious with a more favourable 
safety profile and favourable drug interaction properties compared to ibrutinib.  
Besides equal efficacy and safety, a clinical expert has also validated that the patient pathway from diagnosis to 
treatment, treatment monitoring etc. also is expected to be similar for the two treatments in Danish clinical practice. 
However, due to the fact that ibrutinib has not previously been assessed by the Danish Medicines Council, as it was 
introduced to the market prior to year 2017, the model will include costs related to the drugs, monitoring, adverse 
events and patients’ time and transportation due to treatment and adverse events.  
 
Cost-minimization approach 
The relevant treatment-related costs to include in the CMA are the drug costs       

, AE costs (as there are some differences in adverse event profiles) and monitoring costs (start-up 
consultations, clinical controls, blood samples and other tests). Patient-related costs reflecting time consumption and 
transportation are included for start up-consultations, clinical controls, blood samples, tests  and adverse events.  
Both treatments are orally administrated as tablets at home and consequently administration costs are not relevant. 
However, it is estimated that each patient will have a start up consultation with a physician, and that the medicine is 
handed out to the patients by a nurse every three months. Both treatments are assumed to be administered daily 
until disease progression or no longer tolerated by the patient/unacceptable toxicity, and similar treatment duration 
and discontinuation is assumed. The clinical expert estimated that the treatment length in clinical practice is 
approximately 4 years for ibrutinib, and expects the same treatment length if patients receive zanubrutinib. Therefore 
the time horizon in this CMA model is 4 years to reflect Danish clinical practice.    
It is estimated that patients on zanubrutinib and ibrutinib will have the same disease course and monitoring after 
treatment stop, and this has therefore been omitted in the analysis due to irrelevancy. In accordance to the DMC’s 
Method Guidelines, a discounting rate of 3,5% is used, and costs are coverted to 2021-prices.   
Cost-minimization analyses are always surrounded with uncertainty as the patient outcome of two different 
treatments are rarely the same. In this case, it is shown that zanubrutinib is at least as effective and safe as ibrutinib 
but with trends towards higher activity and if there is a difference between the treatments, it is likely in favor of 
zanubrutinib. Therefore, a cost-minimization approach can be in this case considered as conservative for zanubrutinib. 
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8.2 Relationship between the data for relative efficacy, parameters used in the model and relevance for Danish 
clinical practice  

Population 
The patient population assessed is the population according to the expected label on zanubrutinib, i.e. adult patients 
with WM who have received at least one prior therapy, or in first line treatment for patients unsuitable for chemo-
immunotherapy (1). This has been validated by the clinical expert.  
 
Intervention 
The intervention is zanubrutinib according to its label and posology described in the Summary of Product Characteristics. 
The recommended total daily dose of zanubrutinib is 320 mg. The daily dose may be taken either once daily (four 80 mg 
capsules) or divided into two doses of 160 mg twice daily (two 80 mg capsules). The length of treatment is not known 
as all patients in the phase 3 ASPEN trial had not stopped treatment at the time of analysis, however it is estimated to 
be the same as for ibrutinib, which has been estimated to be 4 years by the clinical expert.  (11). 
 
Comparator 
The comparator used is ibrutinib, which has a similar mechanisms of action and is indicated for the same WM patient 
population as zanubrutinib. Ibrutinib is currently recommended in Danish treatment guidelines and it is expected that 
zanubrutinib can be a valuable alternative to ibrutinib in clinical practice. Therefore, ibrutinib is seen as the most 
relevant comparator, which also was confirmed by DMC in pre-submission discussions and the clinical expert. The 
recommended dose for ibrutinib is 420 mg once daily, with an estimated treatment length of 4 years due to the clinical 
expert input. 
 
Relative efficacy and adverse reaction outcomes 
The outcomes from the ASPEN trial are described in detail in the dossier. In summary, the ASPEN trial found zanubrutinib 
to be an at least equally effective treatment choice to ibrutinib, trending towards higher activity. Treatment with 
zanubrutinib was also associated with toxicity and tolerability advantages over ibrutinib, particularly notable for 
cardiovascular complications, as well as improvements in the possibility to co-administer zanubrutinib with some other 
commonly used drugs. (11) 

8.3 Resource use and costs  

Patients with WM incur a wide-range of resource use and costs, within and outside the health care system. The ASPEN 
study concluded that zanubrutinib may potentially have clinical benefits compared to ibrutinib and is at least as 
efficacious. If the treatment outcomes are assumed to be at least as good with zanubrutinib as with ibrutinib, a 
conservative assumption is that there are no differences in WM disease-related costs between the two alternatives, 
and the only cost aspect to consider in an economic evaluation is related to the drug. However, because ibrutinib has 
not previously been assessed by the Danish Medicines Council, as it was introduced to the market prior to 2017, it is 
requested that the cost-minimization analysis includes costs related to the drugs, monitoring, adverse events and 
patients by the Danish Medicines Council. 
 
The list in Table 14 is an overview of the costs included in the cost-minimization analysis. 
 
  





















 
   

Side 46/89 
 

Medicinrådet    Dampfærgevej 21-23, 3. sal   DK-2100 København Ø    +45 70 10 36 00    medicinraadet@medicinraadet.dk     www.medicinraadet.dk 

10. Discussion on the submitted documentation  
Clinical data from the ASPEN study 
The reported data from the ASPEN study reflects the same patient population as zanubrutinib is intended to treat in 
Denmark. According to the clinical expert, the characteristics of the study population are overall comparable to the 
Danish setting, thus considered to be transferable. Due to the transferability, it is expected that the efficacy and safety 
data reported in the ASPEN study can also be achieved in Danish patients (11). 
However, the clinical expert pointed out that WM patient population in Denmark often have co-morbidities, and the 
clinical presentation of WM is therefore complicated and thus the treatment choice is dependent on the individual 
patient’s clinical history. When compared to Danish setting, a potential weakness that can be associated with the ASPEN 
study is therefore that findings are not stratified in relation to co-morbidities, why the correlation between effect, 
safety, and co-morbidities is unknown and consequently the treatment outcomes may differ in the Danish patients. 
The choice of comparator in the ASPEN study was validated by the clinical expert to be relevant and is widely used as a 
treatment for WM patients who are treatment-naïve and unfit for chemoimmunotherapy and experiences relapse after 
at least one prior treatment in Denmark. In conclusion, it is considered a strength that a head-to-head study reflecting 
the relevant patient population and relevant comparator in Denmark is used in this submission. 
 
Adjustments to Danish setting 
The data used for estimating the overall WM patient population and patients eligible for treatment is associated with 
uncertainties. On cancer.dk the incidence of WM is reported to be 25 patients per year, whereas the clinical guidelines 
and annual report for malignant lymphomas and CLL report a significantly higher incidence of 170-180 patients per year 
(4–6). According to the clinical expert, the majority (90%) of the patients reported in the annual report are WM patients 
and is evaluated to be representative of the population in Denmark. The incidence number reported on cancer.dk, is 
assessed by the clinical expert to be significantly lower than the clinical practice. 
The prevalence was estimated by the clinical expert to be approximately 200 patients in Region Zealand and was 
assumed to be the same in the other regions of Denmark. Based on this assumption by the clinical expert, the prevalence 
in Denmark is estimated to be around 1000 WM patients.  
As there is a clear discrepancy between literature and clinical practice, and thus an uncertainty surrounding the 
estimates from the literature, the number of eligible patients for treatment with Zanubrutinib was based on clinical 
expert input to best reflect the clinical practice. Moreover, the expected patients that are going to receive zanubrutinib 
is associated with uncertainties, as this number could not be validated by the clinical expert.  
 
Health economic analysis 
The cost-minimization analysis is conducted to reflect the relevant cost components subject to change if Zanubrutinib 
is recommended as standard treatment in Denmark. The relevant cost components include drug costs, hospital cost, AE 
cost and- and patient-related costs, where relevancy in a cost analysis was assessed by a clinical expert. 
 
The two relevant factors resulting in a different costs, are the drug costs and the frequency of AEs. The drug cost is 
highly dependent on the treatment length, however as zanubrutinib and ibrutinib are assumed to have the same effect 
and the dose intensity was equal in the ASPEN study, the treatment length is estimated to be equal. A change in 
treatment length would therefore apply to both treatments, and not change the incremental cost.  
The other factor affecting the incremental cost between the treatments are the frequency of AEs. To accommodate 
this, a sensitivity analysis was made where the frequency of each AEs was changed with +/- 5% points. The sensitivity 
analysis demontrated that zanubrutinib was still favourable even when the frequency of AEs changed.  
Due to the uncertainty associated with the estimated patient population and unknown market uptake, there is also an 
uncertainty associated with the BIA. The market uptake of zanubrutinib patients has however been set at a low rate, 
meaning the BIA is a conservative estimate.  
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Therefore it can be concluded that            

               and that zanubrutinib is 
still favoured even when uncertainties regarding AE frequency is taking into account.  

11. List of experts  
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Appendix A Literature search for efficacy and safety of intervention and 
comparator(s) 

Not applicable. As this submission is based on a pivotal head-to-head phase 3 study comparing zanubrutinib and 
ibrutinib in patients with WM a systematic literature search has been omitted. Thus, Appendix A has not been filled 
out.  
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Main inclusion and exclusion 
criteria 

Inclusion criteria (12): 

• 18 Years and older 
• All sexes eligible for study 
• Clinical and definitive histologic diagnosis of WM 
• Measurable disease, requiring treatment 
• Participants with no prior therapy for WM, must be considered inappropriate 

candidates for treatment with a standard chemoimmunotherapy regimen 
• Age ≥ 18 years old 
• ECOG-PS of 0-2 
• Adequate bone marrow function 
• Adequate renal and hepatic function 
• Echocardiogram (ECHO)/Multigated Acquisition Scan (MUGA) demonstrating left 

ventricular ejection fraction (LVEF)≥ the lower limit of institutional normal 
• Subjects may be enrolled who relapse after autologous stem cell transplant if they are 

at least 3 months after transplant, and after allogeneic transplant if they are at least 6 
months post transplant. 

• Females of childbearing potential must agree to use highly effective forms of birth 
control throughout the course of the study and at least up to 90 days after last dose of 
study drug. Males must have undergone sterilization- vasectomy, or utilize a barrier 
method 

• Life expectancy of > 4 months 

Exclusion criteria (12): 

• Prior exposure to a BTK inhibitor 
• Evidence of disease transformation at the time of study entry 
• Corticosteroids given with antineoplastic intent within 7 days, or chemotherapy given 

with antineoplastic intent, targeted therapy, or radiation therapy within 3 weeks, or 
antibody-based therapy within 4 weeks of the start of study drug 

• Major surgery within 4 weeks of study treatment 
• Toxicity of ≥ Grade 2 from prior anticancer therapy 
• History of other active malignancies within 2 years of study entry, with exception of (1) 

adequately treated in-situ carcinoma of cervix; (2) localized basal cell or squamous cell 
carcinoma of skin; (3) previous malignancy confined and treated locally with curative 
intent 

• Currently active, clinically significant cardiovascular disease such as uncontrolled 
arrhythmia, congestive heart failure, any Class 3 or 4 cardiac disease within 6 months of 
screening 

• QTcF prolongation (defined as a QTcF > 450 msec) 
• Active, clinically significant Electrocardiogram (ECG) abnormalities 
• Unable to swallow capsules or disease significantly affecting gastrointestinal function 

such as malabsorption syndrome, resection of the stomach or small bowel, 
symptomatic inflammatory bowel disease, or partial or complete bowel obstruction 

• Uncontrolled active systemic infection or recent infection requiring parenteral anti-
microbial therapy 

• Known human immunodeficiency virus (HIV), or active hepatitis B or hepatitis C 
• Pregnant or lactating women 
• Any life-threatening illness, medical condition, organ system dysfunction, need for 

profound anticoagulation, or bleeding disorder, which, in the investigator's opinion, 
could compromise the subject's safety 

Any medications which are strong or moderate cytochrome P450, family 3, subfamily A (CYP3A) 
inhibitors or strong CYP3A inducers  
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MYD88L265P/CXCR4WT 
MYD88L265P/CXCR4WHIM 
MYD88L265P/CXCR4UNK 

73 (90) 
8 (10) 

0 

73 (88) 
10 (12) 

0 

17 (94) 
0(0) 
1 (6) 

18 (95) 
1 (5) 

0 

90 (91) 
8 (8) 

1 (1.0) 

91 (89) 
11 (11) 

0 

Bone marrow involvement, 
no. (%)¶ 
Tumor cells, median (min, 
max) 

72 (89) 
 

60 (0, 90) 

77 (93) 
 

60 (0, 90) 

17 (94) 
 

70 (8, 90) 

19 (100) 
 

70 (10, 90) 

89 (90) 
 

60 (0, 90) 

96 (94) 
 

60 (0, 90) 

Extramedullary disease, no. 
(%) 
Lymphadenopathy 
Splenomegaly 
Otherǁ    

58 (72) 
 

53 (65) 
10 (12) 

3 (4) 

64 (77) 
 

63 (76) 
14 (17) 

0 

15 (83) 
 

14 (78) 
3 (17) 

0 

17 (90) 
 

16 (84) 
3 (16) 
1 (5) 

73 (74) 
 

67 (68) 
13 (13) 

1 (1) 

81 (79) 
 

79 (78) 
17 (17) 

4 (2) 

Peripheral blood 
cytopenias, no. (%) 

Haemoglobin ≤ 110 g/L 
Platelet count ≤ 100 x 109/L 
ANC ≤ 1.5 x 109/L 

 

 
43 (53) 
12 (15) 

7 (9) 

 

 
51 (61) 
10 (12) 
8 (10) 

 

 
10 (56) 

0 
0 

 

 
16 (84) 
2 (11) 
3 (16) 

 

 
53 (54) 
12 (12) 

7 (7) 

 

 
67 (66) 
12 (12) 
11 (11) 

Percentages may not add to 100% because of rounding. 
ECOG-PS, Eastern Cooperative Oncology Group performance status; max, maximum; min, minimum; WHIM, warts, hypogammaglobulinemia, infections, myelokathexis; WT, wild-type. 
* Patients were assigned 1 point for each of the following baseline characteristics: age >65 years; hemoglobin ≤11.5 g/dL; platelet count ≤100 x 109/L; β-2 microglobulin level > 3 mg/L; 
and M paraprotein levels >7.0 g/dL. Patients with a score of 0 or 1 (excepting age) were assigned to the low-risk category, those >65 years old or with a score of 2 were assigned to the 
intermediate-risk category. and those with a score ≥3 were assigned to the high-risk category.29

 M-paraprotein levels were quantitated by serum protein electrophoresis. 
† Central laboratory nephelometric assessments. 
‡ Three patients (all zanubrutinib treated and all TN) had second missense mutations detected within the Toll/interleukin-1 receptor (TIR) binding domain of MYD88: M232T, V217F, and P182L. 
Additional mutations were identified in non-TIR binding domains in 4 patients: D165del (R/R zanubrutinib patient); W91ter, G93ter (R/R ibrutinib patient); L72M (RR zanubrutinib patient); and 
T107S, fs24ter (TN zanubrutinib patient).  
§ Mutation testing using a next-generation sequencing method performed in a local laboratory revealed the presence of MYD88L265P

 in baseline bone marrow aspirate. 
¶ Based on imaging studies, as assessed by independent review. Lymphadenopathy was defined as the presence of ≥1 lymph node with a long axis >1.5 cm or other extranodal lesions with a 
short axis > 1.0 cm. Splenomegaly was defined as a spleen length (cranial to caudal) >13 cm. 
ǁ Three patients had discrete extranodal splenic lesions; 1 patient had 2 breast lesions.  

Comparability of patients across studies  

Not applicable as this application only includes one study; a pivotal phase 3 study (ASPEN) directly comparing the 
intervention and comparator.   

Comparability of the study populations with Danish patients eligible for treatment 

Overall, the ASPEN study population reflects the Danish patients that are eligible for treatment with zanubrutinib. 
According to the clinical expert, it should however be mentioned that the median age for R/R patients is 69 years, 
where the Danish population have a median age of 70 years when receiving a diagnosis. Thus, age is skewed and R/R 
patients in Denmark are expected to be 4-5 years elder than the study population. Since the economic evaluation 
does not involve age-related assumptions, this is not expected to affect results.  
Moreover, the expert stated that based on usual practice several Danish patients suffer from anemia, why the 
baseline hemoglobin level does not match Danish setting. At last, Danish patients often have comorbidities, and 
treatment choice is dependent of this as well.  
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Data are for treatment-emergent AEs in all Cohort 1 patients. Listed events were reported in ≥10% of patients (all grade) or for grade ≥3, in ≥5% in either arm. Events are listed in descending order of frequency by all-grade 
incidence in the ibrutinib arm.  
*The difference in all-grade incidence between arms is ≥10%. P=.05, P=.005, and P=.02 for comparisons of all-grade diarrhea, muscle spasms, and peripheral edema, respectively. P=.0004 and P=.02 for the comparisons of all-
grade and grade ≥3 atrial fibrillation, and P=.002 and P=.02 for all-grade and grade ≥3 pneumonia, respectively. All P values (1-sided, testing ibrutinib > zanubrutinib event rates) were calculated using Barnard’s exact test 
without adjustment for multiplicity.  
†Includes the Medical Dictionary for Regulatory Activities–preferred term “neutrophil count decreased” in 1 and 4 patients in the ibrutinib and zanubrutinib arms, respectively.  

 
 

Arthralgia 13 (13) 3 (3) 16 (16) 0 
Fatigue 19 (19) 1 (1) 15 (15) 1 (1) 
Atrial fibrillation/flutter* 2 (2) 0 15 (15) 4 (4) 
Nausea 15 (15) 0 13 (13) 1 (1) 
Vomiting 9 (9) 0 13 (13) 1 (1) 
Pyrexia 13 (13) 2 (2) 12 (12) 2 (2) 
Pneumonia* 2 (2) 1 (1) 12 (12) 7 (7) 
Headache 15 (15) 1 (1) 11 (11) 1 (1) 
Urinary tract infection 10 (10) 0 10 (10) 2 (2) 
Hematuria 7 (7) 0 10 (10) 2 (2) 
Dizziness 13 (13) 0 9 (9) 0 
Constipation 16 (16) 0 7 (7) 0 
Nasopharyngitis 11 (11) 0 7 (7) 0 
Extremity pain 11 (11) 1 (1) 7 (7) 0 
Back pain 14 (14) 4 (4) 6 (6) 0 
Dyspnea 14 (14) 0 6 (6) 0 

Hematologic AEs     
Neutropenia* 29 (29) 19 (20)† 13 (13) 8 (8)† 
Febrile neutropenia 4 (4) 4 (4) 0 0 
Thrombocytopenia 10 (10) 6 (6) 10 (10) 3 (3) 
Anemia 12 (12) 5 (5) 10 (10) 5 (5) 
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Appendix F Comparative analysis of efficacy and safety 
Not applicable. This submission does not include comparative analyses of efficacy and safety as a head-to-head study exists why this can be omitted according to the DMC’s 
method guideline (47). 
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