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I 1 Executive summary of the benefit assessment 

Background 
In accordance with §35a Social Code Book (SGB) V, the Federal Joint Committee (G-BA) 
commissioned the Institute for Quality and Efficiency in Health Care (IQWiG) to assess the 
benefit of the drug selinexor in combination with bortezomib and dexamethasone (hereinafter 
referred to as “selinexor + bortezomib + dexamethasone”). The assessment is based on a dossier 
compiled by the pharmaceutical company (hereinafter referred to as the “company”). The 
dossier was sent to IQWiG on 29 September 2022. 

Research question 
The aim of this report is to assess the added benefit of selinexor + bortezomib + dexamethasone 
in comparison with the appropriate comparator therapy (ACT) in adult patients with multiple 
myeloma who have received at least one prior therapy. 

The research question presented in Table 2 results from the ACT specified by the G-BA. 

Table 2: Research question of the benefit assessment of selinexor 
Therapeutic indication ACTa 
Adult patients with multiple 
myeloma who have received 
at least one previous 
treatmentb, c 

 Bortezomib in combination with pegylated liposomal doxorubicin 
or 
 bortezomib in combination with dexamethasone 
or 
 lenalidomide in combination with dexamethasone 
or 
 elotuzumab in combination with lenalidomide and dexamethasone 
or 
 carfilzomib in combination with lenalidomide and dexamethasone 
or 
 carfilzomib in combination with dexamethasone 
or 
 daratumumab in combination with lenalidomide and dexamethasone 
or 
 daratumumab in combination with bortezomib and dexamethasone 

a. Presented is the ACT specified by the G-BA. In cases where the ACT specified by the G-BA allows the 
company to choose a comparator therapy from several options, the respective choice of the company is 
printed in bold. 

b. It is assumed that high-dose chemotherapy with stem cell transplantation is not an option for the patients at 
the time point of their current treatment. 

c. It is assumed that the special situation of refractory patients is taken into account when choosing the ACT. 
ACT: appropriate comparator therapy; G-BA: Federal Joint Committee 
 

Following the G-BA’s specification, the company selected bortezomib in combination with 
dexamethasone (bortezomib + dexamethasone) as ACT from the specified options.  
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The assessment is conducted by means of patient-relevant outcomes on the basis of the data 
provided by the company in the dossier. Randomized controlled trials (RCTs) are used for the 
derivation of the added benefit. This concurs with the company’s inclusion criteria. 

Study pool and study design 
The BOSTON study was included in the benefit assessment. 

The BOSTON study is a completed, active-controlled, open-label RCT comparing selinexor + 
bortezomib + dexamethasone versus treatment with bortezomib + dexamethasone. 

The study included adult patients with relapsed and/or refractory multiple myeloma with 1 to 3 
prior therapies. Patients had to have a general condition according to the Eastern Cooperative 
Oncology Group Performance Status (ECOG PS) of 0 to 2 and must not have discontinued prior 
bortezomib treatment due to grade ≥ 3 toxicity according to the Common Terminology Criteria 
for Adverse Events (CTCAE). In addition, at least 6 months had to have passed since the most 
recent bortezomib therapy before starting the study medication. Prior stem cell transplantation 
or ineligibility for stem cell therapy was not an inclusion criterion, but any autologous stem cell 
transplantation had to have taken place at least 1 month previously. According to the Summary 
of Product Characteristics (SPC) of bortezomib, prior stem cell transplantation or unsuitability 
for stem cell transplantation is a precondition for initiating treatment with bortezomib + 
dexamethasone. About 65% of the patients in the BOSTON study had not received prior stem 
cell transplantation. The company did not state whether stem cell transplantation was not 
suitable for these patients and whether this was also not a suitable treatment option at the time 
of the current therapy.  

A total of 402 patients were randomized to the study arms: 195 patients to the intervention arm 
and 207 patients to the comparator arm. 

Treatment with selinexor + bortezomib + dexamethasone was initially in a 3-week cycle. From 
the ninth cycle onwards, the treatment was administered in 5-week cycles. Treatment with 
bortezomib + dexamethasone in the comparator arm deviated from the specifications of the 
SPC of bortezomib in that bortezomib was not discontinued after the recommended maximum 
number of 8 cycles.  

Treatment with the randomized study medication was discontinued, among other things, when 
disease progression or unacceptable toxicity occurred. In the event of disease progression and 
confirmation of progression by an independent committee, it was possible to switch from the 
comparator arm to treatment with selinexor (treatment switching). The company did not provide 
any further information on subsequent antineoplastic therapies. 

The primary outcome was progression-free survival (PFS). Patient-relevant secondary 
outcomes were overall survival, morbidity, health-related quality of life and adverse events 
(AEs). 



Extract of dossier assessment A22-100 Version 1.0 
Selinexor (multiple myeloma, ≥ 1 prior therapy) 23 December 2022 

Institute for Quality and Efficiency in Health Care (IQWiG) - I.8 - 

Data cut-offs 
Analyses on 3 data cut-offs are available.  

 15 February 2021: data on mortality, morbidity, and health-related quality of life 

 22 March 2022: data on mortality 

 5 June 2022: data on side effects 

Risk of bias and certainty of conclusions 
The risk of bias across outcomes is rated as low for the BOSTON study. For the results on 
overall survival, the risk of bias is rated as high, since due to the lack of information on the 
subsequent therapies used, it cannot be assessed whether the patients in both treatment arms 
received guideline-compliant subsequent antineoplastic therapies. In addition, approximately 
39% of patients in the comparator arm crossed over to treatment with selinexor + bortezomib + 
dexamethasone (n = 66 [32%]) or selinexor + dexamethasone (14 [7%]) in the sense of 
treatment switching. There is no information available regarding the times at which the patients 
switched treatment or reasons for the switch. 

The risk of bias of the results on the outcomes of serious AEs (SAEs), severe AEs, as well as 
gastrointestinal disorders (severe AEs), peripheral neuropathy (severe AEs), cataract (severe 
AEs), and further specific AEs is rated as high. Even though the median treatment durations are 
comparable between the treatment arms, there are clear differences in the reasons for treatment 
discontinuation. At the data cut-off on 15 February 2021, 83 (43%) patients in the intervention 
arm had discontinued treatment prematurely due to disease progression, compared with 123 
(60%) in the comparator arm. In contrast, 89 (46%) patients in the intervention arm 
discontinued treatment for other reasons (discontinuation by the patient, AE/toxicity, lost to 
follow-up, noncompliance, physician’s decision, other), compared with 60 (29%) patients in 
the comparator arm. For the mentioned outcomes of the category of side effects, there are 
incomplete observations for various reasons due to the follow-up observation linked to the 
treatment duration and a possible association between outcome and reason for treatment 
discontinuation. The use of bortezomib beyond 8 cycles is not in compliance with the 
specifications in the SPC of bortezomib. Furthermore, it ultimately remains unclear from the 
information provided by the company whether autologous stem cell therapy was not suitable 
for the patients at the time of the current therapy. Due to the small proportion of patients 
pretreated with autologous stem cell therapy, the certainty of conclusions of the results is 
additionally reduced. 

In this situation, only hints, e.g. of an added benefit, can therefore be derived on the basis of the 
BOSTON study. 
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Results 
Overall survival 
For the outcome of overall survival, no statistically significant difference between treatment 
groups was found. However, this result has a high risk of bias already due to the high proportion 
of patients with treatment switching from the comparator arm to the intervention arm and the 
missing data on subsequent therapies. Furthermore, there are uncertainties regarding the 
transferability of the results to the German health care context. In addition, there is a late 
crossing of the Kaplan-Meier curves for the total population. The observed effect modification 
by the characteristic of age might explain the crossing graphs. Without further information on 
the number of patients in the respective subgroup (age ≥ 65 years and age < 65 years) who 
switched from the comparator arm to treatment with selinexor and on the time points the 
treatment switches took place, the results on overall survival cannot be meaningfully 
interpreted. 

In the overall assessment, the results for the outcome of overall survival are not considered to 
be meaningfully interpretable and are not used for deriving the added benefit. This results in no 
hint of an added benefit of selinexor + bortezomib + dexamethasone in comparison with 
bortezomib + dexamethasone; an added benefit is therefore not proven. 

Morbidity 
Symptoms (EORTC QLQ-C30 and EORTC QLQ-CIPN20) 
No suitable data are available for the outcomes on symptoms, recorded with the European 
Organisation for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30 
(EORTC QLQ-C30) and the EORTC QLQ – Chemotherapy-Induced Peripheral Neuropathy 20 
(CIPN20). This results in no hint of an added benefit of selinexor + bortezomib + 
dexamethasone in comparison with bortezomib + dexamethasone; an added benefit is therefore 
not proven. 

Health status (EQ-5D VAS) 
No suitable data are available for the outcome of health status, recorded with the EQ-5D visual 
analogue scale (VAS). This results in no hint of an added benefit of selinexor + bortezomib + 
dexamethasone in comparison with bortezomib + dexamethasone; an added benefit is therefore 
not proven. 

Health-related quality of life 
EORTC QLQ-C30 
No suitable data are available for the outcome of health-related quality of life, recorded with 
the EORTC QLQ-C30 functional scales. This results in no hint of an added benefit of 
selinexor + bortezomib + dexamethasone in comparison with bortezomib + dexamethasone; an 
added benefit is therefore not proven. 
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Side effects 
SAEs and severe AEs 
For the outcomes of SAEs and severe AEs, a statistically significant difference was found to 
the disadvantage of selinexor + bortezomib + dexamethasone in comparison with bortezomib + 
dexamethasone. This results in a hint of greater harm of selinexor + bortezomib + 
dexamethasone in comparison with bortezomib + dexamethasone for each of these outcomes. 

Discontinuation due to AEs 
No statistically significant difference was found between treatment groups for the outcome of 
discontinuation due to AEs. This results in no hint of an added benefit of selinexor + 
bortezomib + dexamethasone in comparison with bortezomib + dexamethasone; an added 
benefit is therefore not proven. 

Gastrointestinal disorders (severe AEs) and cataract (severe AEs) 
For each of the outcomes of gastrointestinal disorders (severe AEs) and cataract (severe AEs), 
a statistically significant difference was found to the disadvantage of selinexor + bortezomib + 
dexamethasone in comparison with bortezomib + dexamethasone. This results in a hint of 
greater harm of selinexor + bortezomib + dexamethasone in comparison with bortezomib + 
dexamethasone for each of these outcomes. 

Peripheral neuropathy (severe AEs) 
No suitable data are available for the outcome of peripheral neuropathy (severe AEs). This 
results in no hint of greater or lesser harm from selinexor + bortezomib + dexamethasone in 
comparison with bortezomib + dexamethasone; greater or lesser harm is therefore not proven. 

Further specific AEs 
Cardiac disorders (AEs), respiratory, thoracic and mediastinal disorders (SAEs), blood and 
lymphatic system disorders (severe AEs), infections and infestations (severe AEs), general 
disorders and administration site conditions (severe AEs), metabolism and nutrition disorders 
(severe AEs) 
A statistically significant difference to the disadvantage of selinexor + bortezomib + 
dexamethasone in comparison with bortezomib + dexamethasone was shown for each of the 
outcomes of respiratory, thoracic and mediastinal disorders (SAEs), blood and lymphatic 
system disorders (severe AEs), general disorders and administration site conditions (severe 
AEs) and metabolism and nutrition disorders (severe AEs). This results in a hint of greater harm 
of selinexor + bortezomib + dexamethasone in comparison with bortezomib + dexamethasone 
for each of these outcomes. 

For the outcome of infections and infestations (severe AEs), there is an effect modification by 
the characteristic of sex. For women, there is a hint of greater harm of selinexor + bortezomib + 
dexamethasone in comparison with bortezomib + dexamethasone. For men, there is no hint of 
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greater or lesser harm of selinexor + bortezomib + dexamethasone in comparison with 
bortezomib + dexamethasone; greater or lesser harm is therefore not proven for male patients. 

Probability and extent of added benefit, patient groups with therapeutically important 
added benefit3 
Overall, this results in exclusively negative effects of selinexor + bortezomib + dexamethasone 
in comparison with bortezomib + dexamethasone. All these negative effects are related to 
outcomes in the category of side effects and only refer to the shortened time period until 30 days 
after discontinuation of treatment. 

Since no suitable data are available for the outcome categories of morbidity and health-related 
quality of life, and the results for the outcome of mortality cannot be meaningfully interpreted, 
it is not possible to weigh up the benefits and harms.  

A meaningful interpretation of the results on overall survival is not possible in the present data 
situation. This also concerns the observed effect modification by age, which shows a 
disadvantage for patients < 65 years and an advantage for those ≥ 65 years of age. Neither added 
benefit nor lesser benefit can be derived on the basis of the data situation described.  

In summary, added benefit of selinexor + bortezomib + dexamethasone in comparison with the 
ACT is not proven for adult patients with multiple myeloma who have received at least one 
prior therapy. 

Table 3 shows a summary of the probability and extent of added benefit of selinexor + 
bortezomib + dexamethasone. 

 
3 On the basis of the scientific data analysed, IQWiG draws conclusions on the (added) benefit or harm of an 

intervention for each patient-relevant outcome. Depending on the number of studies analysed, the certainty of 
their results, and the direction and statistical significance of treatment effects, conclusions on the probability of 
(added) benefit or harm are graded into 4 categories: (1) “proof”, (2) “indication”, (3) “hint”, or (4) none of the 
first 3 categories applies (i.e., no data available or conclusions 1 to 3 cannot be drawn from the available data). 
The extent of added benefit or harm is graded into 3 categories: (1) major, (2) considerable, (3) minor (in 
addition, 3 further categories may apply: non-quantifiable extent of added benefit, added benefit not proven, or 
less benefit). For further details see [1,2]. 
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Table 3: Selinexor + bortezomib + dexamethasone – probability and extent of added benefit  
Therapeutic 
indication 

ACTa Probability and extent of 
added benefit 

Adult patients with 
multiple myeloma who 
have received at least 
one previous 
treatmentb, c 

 Bortezomib in combination with pegylated liposomal 
doxorubicin 

or 
 bortezomib in combination with dexamethasone 
or 
 lenalidomide in combination with dexamethasone 
or 
 elotuzumab in combination with lenalidomide and 

dexamethasone 
or 
 carfilzomib in combination with lenalidomide and 

dexamethasone 
or 
 carfilzomib in combination with dexamethasone 
or 
 daratumumab in combination with lenalidomide and 

dexamethasone 
or 
 daratumumab in combination with bortezomib and 

dexamethasone 

Added benefit not proven 

a. Presented is the ACT specified by the G-BA. In cases where the ACT specified by the G-BA allows the 
company to choose a comparator therapy from several options, the respective choice of the company is 
printed in bold.  

b. It is assumed that high-dose chemotherapy with stem cell transplantation is not an option for the patients at 
the time point of their current treatment. 

c. It is assumed that the special situation of refractory patients is taken into account when choosing the ACT. 
ACT: appropriate comparator therapy; G-BA: Federal Joint Committee 
 

The approach for the derivation of an overall conclusion on the added benefit is a proposal by 
IQWiG. The G-BA decides on the added benefit. 
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I 2 Research question 

The aim of this report is to assess the added benefit of selinexor + bortezomib + dexamethasone 
in comparison with the ACT in adult patients with multiple myeloma who have received at least 
one prior therapy. 

The research question presented in Table 4 results from the ACT specified by the G-BA. 

Table 4: Research question of the benefit assessment of selinexor 
Therapeutic indication ACTa 
Adult patients with multiple 
myeloma who have received 
at least one previous 
treatmentb, c 

 Bortezomib in combination with pegylated liposomal doxorubicin 
or 
 bortezomib in combination with dexamethasone 
or 
 lenalidomide in combination with dexamethasone 
or 
 elotuzumab in combination with lenalidomide and dexamethasone 
or 
 carfilzomib in combination with lenalidomide and dexamethasone 
or 
 carfilzomib in combination with dexamethasone 
or 
 daratumumab in combination with lenalidomide and dexamethasone 
or 
 daratumumab in combination with bortezomib and dexamethasone 

a. Presented is the ACT specified by the G-BA. In cases where the ACT specified by the G-BA allows the 
company to choose a comparator therapy from several options, the respective choice of the company is 
printed in bold. 

b. It is assumed that high-dose chemotherapy with stem cell transplantation is not an option for the patients at 
the time point of their current treatment. 

c. It is assumed that the special situation of refractory patients is taken into account when choosing the ACT. 
ACT: appropriate comparator therapy; G-BA: Federal Joint Committee 
 

Following the G-BA’s specification, the company selected bortezomib in combination with 
dexamethasone (bortezomib + dexamethasone) as ACT from the specified options.  

The assessment is conducted by means of patient-relevant outcomes on the basis of the data 
provided by the company in the dossier. RCTs are used for the derivation of the added benefit. 
This concurs with the company’s inclusion criteria. 
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I 3 Information retrieval and study pool 

The study pool of the assessment was compiled on the basis of the following information: 

Sources of the company in the dossier: 

 study list on selinexor (status: 22 July 2022) 

 bibliographical literature search on selinexor (last search on 22 July 2022) 

 search in trial registries/trial results databases for studies on selinexor (last search on 
26 July 2022) 

 search on the G-BA website for selinexor (last search on 26 July 2022) 

To check the completeness of the study pool: 

 search in trial registries for studies on selinexor (last search on 11 October 2022); for 
search strategies, see I Appendix A of the full dossier assessment 

The check did not identify any additional relevant studies.  

I 3.1 Studies included 

The study presented in the following table was included in the benefit assessment. 

Table 5: Study pool – RCT, direct comparison: selinexor + bortezomib + dexamethasone vs. 
bortezomib + dexamethasone 
Study Study category Available sources 

Study for the 
approval of 
the drug to 
be assessed 

(yes/no) 

Sponsored 
studya 

 
 

(yes/no) 

Third-party 
study 

 
 

(yes/no) 

CSR 
 
 

(yes/no 
[citation]) 

Registry 
entriesb 

 
(yes/no 

[citation]) 

Publication 
and other 
sourcesc 
(yes/no 

[citation]) 
BOSTON Yes No Yesd Yes [3] Yes [4-6] Yes [7-14] 
a. Study for which the company was sponsor. 
b. Citation of the trial registry entries and, if available, of the reports on study design and/or results listed in the 

trial registries. 
c. Other sources: documents from the search on the G-BA website and other publicly available sources. 
d. Karyopharm Therapeutics Inc. was sponsor of the study. The marketing authorization holder in the EU for 

the drug under assessment (selinexor) is Stemline Therapeutics B.V. 
CSR: clinical study report; G-BA: Federal Joint Committee; RCT: randomized controlled trial 
 

I 3.2 Study characteristics 

Table 6 and Table 7 describe the study used for the benefit assessment. 
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Table 6: Characteristics of the study included – RCT, direct comparison: selinexor + bortezomib + dexamethasone vs. bortezomib + 
dexamethasone 
Study  Study 

design 
Population Interventions 

(number of 
randomized 
patients) 

Study duration Location and period of study Primary outcome; 
secondary 
outcomesa 

BOSTON RCT, 
open-
label, 
parallel 

Adults (≥ 18 years) with 
relapsed and/or refractory 
multiple myeloma with 
 1 to 3 prior therapiesb  
 disease progression on 

or after most recent 
regimen 
 ECOG PS ≤ 2 

Selinexor + 
bortezomib + 
dexamethasone 
(N = 195) 
Bortezomib + 
dexamethasone 
(N = 207)c 

Screening: ≤ 28 days 
before initiation of study 
medication 
 
Treatment: until disease 
progressionc, unacceptable 
toxicity, consent 
withdrawal, death, or end 
of study 
 
Observation: outcome-
specificd, consent 
withdrawal, lost to follow-
up, death, or end of study 
(maximum of 5 years after 
end of treatment) 

123 centres in 21 countries: 
Australia, Austria, Belgium, Bulgaria, 
Canada, Czech Republic, France, 
Germany, Greece, Hungary, India, 
Israel, Italy, Poland, Romania, Russia, 
Serbia, Spain, Ukraine, United 
Kingdom, USA 
 
6/2017–6/2022 
 
Data cut-offs: 
 Interim analysis: 21 January 2019 
 Primary analysis: 18 February 2020 
 Final efficacy analysis: 15 February 

2021 
 Supplementary analysis on overall 

survivale: 22 March 2022 
 Final safety analysis: 5 June 2022 

Primary: PFSf  
Secondary: overall 
survival, morbidity, 
health-related quality 
of life, AEs 

a. Primary outcomes include information without consideration of the relevance for this benefit assessment. Secondary outcomes include only information on relevant 
available outcomes for this benefit assessment. 

b. Induction therapy followed by stem cell transplant and consolidation or maintenance therapy was considered as one prior therapy. 
c. Patients with disease progression could switch to treatment with selinexor + bortezomib + dexamethasone or selinexor + dexamethasone, depending on whether or 

not bortezomib was tolerated.  
d. Outcome-specific information is provided in Table 8. 
e. Data cut-off requested by EMA. 
f. With Amendment 3 to the study protocol (17 August 2018), the previous primary outcomes of PFS and ORR were changed to PFS as the only primary outcome. 
AE: adverse event; ECOG PS: Eastern Cooperative Oncology Group Performance Status; EMA: European Medicines Agency; N: number of randomized patients; 
ORR: overall response rate; PFS: progression-free survival; RCT: randomized controlled trial; vs.: versus 
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Table 7: Characteristics of the intervention – RCT, direct comparison: selinexor + 
bortezomib + dexamethasone vs. bortezomib + dexamethasone (multipage table) 
Study Intervention Comparison 
BOSTON Selinexor 100 mga orally: 

 per cycle: days 1, 8, 15, 22 and 29 
+ 
bortezomib 1.3 mg/m² BSA SC: 
 per cycle: days 1, 8, 15 and 22 
+ 
dexamethasone 20 mg orally: 
 per cycle: days 1, 2, 8, 9, 15, 16, 22, 23, 29 and 30 
One cycle has 5 weeks 

Bortezomib 1.3 mg/m² BSA SC: 
 cycles 1–8: days 1, 4, 8 and 11 
 from cycle 9b: days 1, 8, 15 and 22  
+ 
dexamethasone 20 mg orally: 
 cycles 1–8: days 1, 2, 4, 5, 8, 9, 11 and 12 
 from cycle 9b: days 1, 2, 8, 9, 15, 16, 22, 

23, 29, and 30 
One cycle has 3 weeks (cycles 1–8) or 5 
weeks (from cycle 9) 

 Treatment adjustments 
 Dose escalation (not in compliance with SPC) of selinexor combination from cycle 3 if a PR was 

not achieved within the first 2 cycles, the current dose level was tolerated, and no AEs (CTCAE 
grade >2) had occurred by the time of dose escalation: 
 selinexor 60 mg orally: days 1, 3, 8, 10, 15, 17, 22, 24, 29 and 31 
 bortezomib 1.3 mg/m² BSA SC: days 1, 3, 8, 10, 15, 17, 22, 24, 29 and 31 
 dexamethasone: 20 mg orally: on same day as selinexor 
 Dose reduction due to toxicity: 
 selinexor: according to the SPC 
 bortezomib (in the event of peripheral neuropathy to 1.3 mg/m² BSA once a week, otherwise 

according to the SPC) 
 dexamethasone (to a minimum dose of 10 to 12 mg twice a week)  

 Permitted pretreatment 
 prior treatment with bortezomib or other PI, provided all of the following criteria are met: 
 best response achieved with prior bortezomib ≥ PR and with the last PI therapy (alone or in 

combination) ≥ PR 
 no discontinuation of bortezomib treatment due to grade ≥ 3 toxicity 
 ≥ 6-month PI-treatment-free interval prior to initiation of study medication 
 glucocorticoids ≤ 2 weeks prior to initiation of study medication 
Non-permitted pretreatment 
 autologous stem cell transplantation < 1 month or allogeneic stem cell transplantation < 4 months 

prior to initiation of study medication 
 radiationc, chemotherapy, immunotherapy or any other anticancer therapy ≤ 2 weeks prior to 

initiation of study medication 
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Table 7: Characteristics of the intervention – RCT, direct comparison: selinexor + 
bortezomib + dexamethasone vs. bortezomib + dexamethasone (multipage table) 
Study Intervention Comparison 
 Permitted concomitant treatment 

 required: 5-HT3 antagonists 
 all other medically necessary treatments, including:  
 proton pump inhibitors, anti-hypertensives and glucose-lowering drugs 
 anti-infectives 
 red blood cell or platelet transfusion, anticoagulants, antianaemics (erythropoietin, 

darbepoetin), growth factors (e.g. G-CFS) and platelet stimulators 
 palliative radiotherapy to non-target lesions (interruption of study treatment for ≥ 1 day before 

and ≥ 1 day after radiation) 
 paracetamol or paracetamol-containing productsd 

Non-permitted concomitant treatment 
 other anticancer treatment 
 for selinexor: GSH-, S-adenosylmethionine-, or N-acetylcysteine-containing products 
 for bortezomib and dexamethasone: according to local SPCs 

a. In no case may the selinexor dose exceed 70 mg/m2 BSA. 
b. Administration of bortezomib + dexamethasone beyond 8 cycles is not in compliance with the European 

approval [15], but with the US approval [16]. 
c. Localized radiation to a single site at least 1 week before initiation of study medication is permitted. 
d. On the day of selinexor administration: ≤ 1 g/day allowed. 
5-HT3: 5-hydroxytryptamine type 3; BSA: body surface area; G-CSF: granulocyte colony-stimulating factor; 
GSH: glutathione S-transferase; PI: proteasome inhibitor; PR: partial response; RCT: randomized controlled 
trial; SC: subcutaneous  
 

The BOSTON study is a completed, active-controlled, open-label RCT comparing selinexor + 
bortezomib + dexamethasone versus treatment with bortezomib + dexamethasone. 

The study included adult patients with relapsed and/or refractory multiple myeloma with 1 to 3 
prior therapies. Patients had to have a general condition according to ECOG PS of 0 to 2 and 
must not have discontinued prior bortezomib treatment due to grade ≥ 3 toxicity according to 
CTCAE. In addition, at least 6 months had to have passed since the most recent bortezomib 
therapy before starting the study medication. Prior stem cell transplantation or ineligibility for 
stem cell therapy was not an inclusion criterion, but any autologous stem cell transplantation 
had to have taken place at least 1 month previously. According to the SPC of bortezomib [15], 
prior stem cell transplantation or unsuitability for stem cell transplantation is a precondition for 
initiating treatment with bortezomib + dexamethasone. About 65% of the patients in the 
BOSTON study had not received prior stem cell transplantation. The company did not state 
whether stem cell transplantation was not suitable for these patients and whether this was also 
not a suitable treatment option at the time of the current therapy.  

Randomization of the patients was stratified by Revised International Staging System (R-ISS) 
stage at screening (I/II versus III), the number of prior lines of treatment (1 versus > 1) and 
prior proteasome inhibitor therapies (no versus yes). A total of 402 patients were randomized 
to the study arms: 195 patients to the intervention arm and 207 patients to the comparator arm. 
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Treatment with selinexor + bortezomib + dexamethasone was in 5-week cycles, largely in 
compliance with the SPC [17]. Selinexor dose escalation in the event of insufficient response 
after 2 cycles of therapy, as stipulated in the study protocol, does not correspond to the 
specifications of the SPC. However, according to the company, this only affected about 5% of 
the patients in the intervention arm.  

Treatment with bortezomib + dexamethasone in the comparator arm was initially in a 3-week 
cycle. From the ninth cycle onwards, the treatment was administered in 5-week cycles. The 
treatment deviated from the specifications of the SPC of bortezomib [15] in that bortezomib 
was not discontinued after the recommended maximum number of 8 cycles.   

Patients in both study arms were required to receive 5-HT3 antagonists unless contraindicated. 
The company described in Module 4 A of its dossier that about 88% of patients in the selinexor 
arm were treated with 5-HT3 antagonists, but only about 36% of patients in the comparator 
arm. The company did not describe why the proportions of prophylactic therapy with 5-HT3 
antagonists differed greatly between the arms. However, it cannot be assumed that this is solely 
due to the presence of contraindications. A recommendation for the administration of the 5-HT3 
antagonists can be found in the SPC of selinexor, but there is no such recommendation in the 
SPC of bortezomib. Furthermore, since the emetogenic potential of bortezomib is considered 
low [18], a systematic undersupply of patients in the comparator arm is not assumed in the 
present case. 

Treatment with the randomized study medication was discontinued, among other things, when 
disease progression or unacceptable toxicity occurred. In the event of disease progression, it 
was possible to switch from the comparator arm to treatment with selinexor (treatment 
switching) if the progression was confirmed by an independent committee. Switching to the 
triple combination of selinexor + bortezomib + dexamethasone was possible if bortezomib was 
tolerated by the patients. Patients who did not tolerate bortezomib therapy could switch to the 
dual combination of selinexor + dexamethasone. The company did not provide any further 
information on subsequent antineoplastic therapies. 

The primary outcome was PFS. Patient-relevant secondary outcomes were overall survival, 
morbidity, health-related quality of life and AEs. 

Data cut-offs 
A total of 5 data cut-offs are available for the BOSTON study. In the dossier, the company 
presented analyses on 3 data cut-offs. Originally, 2 interim analyses were planned: The first 
interim analysis was planned after reaching about 30% or 81 PFS events for a possibly 
necessary adjustment of sample size planning. This analysis was performed on 21 January 2019 
after reaching 113 PFS events with no resulting adjustments. A second interim analysis was 
planned after reaching about 201 PFS events (about 75% of planned events). Contrary to the 
original planning, this analysis now represents the final efficacy data cut-off (data cut-off on 
18 February 2020).  
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At the request of the Committee for Medicinal Products for Human Use (CHMP), the company 
also conducted analyses for the data-off on 15 February 2021 for the outcomes of PFS, duration 
of response, objective response rate, overall survival, and AEs. In the dossier, the company 
additionally presented post hoc data on patient-reported outcomes (PROs) for this data cut-off.  

For overall survival, results are available for the data cut-off of 22 March 2022, which was 
requested by the European Medicines Agency (EMA) as part of the marketing authorization 
procedure (third CHMP request for supplementary information).  

In the dossier, results on side effects are available for the data cut-off on 5 June 2022. This 
analysis was not prespecified and, according to the company, was carried out by the company 
at the end of the study. In the dossier, the company thus presented results for a total of 3 data 
cut-offs: 

 15 February 2021: data on mortality, morbidity, and health-related quality of life 

 22 March 2022: data on mortality 

 5 June 2022: data on side effects 

The company did not provide the results of the first 2 data cut-offs (21 January 2019 and 
18 February 2020). It justified this by stating that no further gain in knowledge could be derived 
from this compared with the later data cut-offs. 

The company did not explain why it presented data for 3 different data cut-offs and not for one 
joint data cut-off (for example, for the last mortality analysis from 22 March 2022). For the 
outcomes on morbidity and health-related quality of life, the company presented only data of 
the data cut-off from 15 February 2021. Patient-reported outcomes on morbidity and health-
related quality of life were recorded until the end of treatment. At the data cut-off of 
15 February 2021, 21 patients in the intervention arm and 16 patients in the comparator arm 
were still under treatment. Due to this small number, it is not expected that the submission of 
results on later data cut-offs would notably change the data situation for the PROs. However, it 
would be possible for the company to submit analyses for the data cut-off of 22 March 2022. 

As there was only one patient in each study arm between the data cut-off of 22 March 2022 and 
the final safety data cut-off of 5 June 2022, the analyses of the AE outcomes for the data cut-
off of 6 May 2022 are used for these outcomes despite the lack of information regarding the 
reason for the data cut-off. 

Uncertainties of the BOSTON study 
Number of patients with stem cell transplantation 
In the BOSTON study, the proportion of patients with prior stem cell transplantation was about 
35%. The company did not provide any information on whether the stem cell transplantations 
were autologous or allogeneic. According to the S3 guideline on multiple myeloma, autologous 
stem cell therapy should be offered to all transplant-eligible patients, both in the first-line setting 
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and in relapse [19]. A proportion of only about 1 third of patients with stem cell transplantation 
thus appears low with regard to the German health care context. The limited transferability to 
the German health care context resulting from this was most recently discussed in the benefit 
assessment of daratumumab [20]. 

Taking into account that autologous stem cell transplantation is part of the standard therapy in 
multiple myeloma in most countries, the EMA also considers the proportion of patients with 
prior stem cell transplantation in the BOSTON study to be relatively low. 

As described, the company did not provide any additional information on whether high-dose 
chemotherapy with stem cell therapy was a treatment option for the patients at the time of the 
start of the study. Since the suitability of high-dose chemotherapy with stem cell therapy is 
weighed on the basis of individual factors and should be offered to all patients who are 
candidates for autologous stem cell transplantation, including relapsed patients, it remains open 
whether there are also patients in the study population for whom stem cell therapy would have 
been an adequate treatment option at the time of the current therapy.  

Number of bortezomib cycles 
According to the SPC of bortezomib [15], patients achieving a response or a stable disease after 
4 cycles of therapy with bortezomib + dexamethasone can continue to receive the same 
combination for a maximum of 4 additional cycles. In the comparator arm of the BOSTON 
study, treatment with bortezomib + dexamethasone could be administered for more than 
8 cycles. In addition, after the eighth cycle, the company extended the cycle length from 3 to 5 
weeks. Administration beyond 8 cycles and adjustment to a 5-week cycle is in compliance with 
US approval [16]. The company did not provide any information on the proportion of patients 
in the BOSTON study who were actually treated with bortezomib beyond the eighth cycle. 

The current S3 guideline generally recommends continuation of therapy until disease 
progression, depending on the initial response, tolerability, toxicity and the patient’s wishes. It 
does not make a recommendation specifically for bortezomib-containing treatment [19]. The 
guideline by the German Society for Haematology and Medical Oncology (DGHO) 
recommends treating patients with bortezomib up to 2 cycles after the best response [21]. 

If tolerated, continuation of bortezomib therapy beyond 8 cycles thus appears possible in 
principle, but there is no clear recommendation to extend the cycle length in accordance with 
the US approval. As the company did not provide any information on the number of patients 
who received bortezomib beyond the 8 cycles, the existing uncertainties are taken into account 
in the certainty of conclusions. 

Treatment switching 
At the data cut-off of 22 March 2022, approximately 32% (N = 66) of patients from the 
comparator arm had switched to treatment with selinexor + bortezomib + dexamethasone and 
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approximately 7% (N = 14) had switched to selinexor + dexamethasone. This treatment 
switching is taken into account in the assessment of the risk of bias at outcome level.  

Uncertainties do not lead to study exclusion 
Overall, the uncertainties described do not lead to the exclusion of the study from the benefit 
assessment, but are taken into account when assessing the certainty of conclusions of the results 
and lead to a limitation of the certainty of conclusions (see Section I 4.2). 

Planned duration of follow-up observation 
Table 8 shows the planned duration of patient follow-up observation for the individual 
outcomes. 

Table 8: Planned duration of follow-up observation – RCT, direct comparison: selinexor + 
bortezomib + dexamethasone vs. bortezomib + dexamethasone  
Study 

Outcome category 
Outcome 

Planned follow-up observation  

BOSTON  
Mortality  

Overall survival Until death, maximum of up to 5 years after end of 
treatment 

Morbidity  
Symptoms/health status 
(EORTC QLQ-C30 symptom scales, 
EORTC QLQ-CIPN20, EQ-5D VAS) 

Until the last dose of the study medication 

Health-related quality of life 
(EORTC QLQ-C30) 

Until the last dose of the study medication 

Side effects  
All outcomes in the category of side effects  Up to 30 days after the last dose of the study medication or 

until initiation of a new anti-myeloma therapy (including 
crossover) 

EORTC: European Organisation for Research and Treatment of Cancer; QLQ-C30: Quality of Life 
Questionnaire-Core 30; QLQ-CIPN20: Quality of Life Questionnaire – Chemotherapy-Induced Peripheral 
Neuropathy 20; RCT: randomized controlled trial; VAS: visual analogue scale 
 

The observation periods for the outcomes of morbidity, health-related quality of life and side 
effects were systematically shortened because they were recorded only for the time period of 
treatment with the study medication (plus 30 days for side effects). Drawing a reliable 
conclusion on the total study period or the time to patient death, however, would require 
surveying these outcomes for the total period, as was done for survival. 

Characteristics of the study population 
Table 9 shows the characteristics of the patients in the included study. 
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Table 9: Characteristics of the study population and study/treatment discontinuation – RCT, 
direct comparison: selinexor + bortezomib + dexamethasone vs. bortezomib + dexamethasone 
(multipage table) 
Study 
Characteristic 

Category 

Selinexor + 
bortezomib + 

dexamethasone 
Na = 195 

Bortezomib + 
dexamethasone 

 
Na = 207 

BOSTON   
Age [years], mean (SD) 65 (10) 67 (9) 
Sex [F/M], % 41/59 44/56 
Family origin   

Asian 25 (13) 25 (12) 
African 4 (2) 7 (3) 
European 161 (83) 165 (80) 
Other 0 (0) 1 (< 1) 
Missing data 5 (3) 9 (4) 

ECOG PS, n (%)   
0 69 (35) 77 (37) 
1 106 (54) 114 (55) 
2 20 (10) 16 (8) 

R-ISS stage, n (%)   
I 56 (29) 52 (25) 
II 117 (60) 125 (60) 
III 12 (6) 16 (8) 
Not available 10 (5) 14 (7) 

Disease duration: time between first diagnosis and randomization 
[years] 

  

Mean (SD) 4.5 (3.3) 4.4 (3.3) 
Median (min; max) 3.8 (0.4; 23.0) 3.6 (0.4; 22.0) 
Type of myeloma at diagnosis, n (%)   

IgG 111 (57) 127 (61) 
IgA 39 (20) 35 (17) 
IgD 1 (1) 1 (< 1) 
IgE 0 (0) 0 (0) 
IgM 1 (1) 2 (1) 
None 0 (0) 0 (0) 
Missing 43 (22) 42 (20) 

High-risk chromosomal abnormalities (baseline or initial 
diagnosis), n (%) 

  

del(17p)/p53 21 (11) 16 (8) 
t(14;16) 7 (4) 11 (5) 
t(4;14) 22 (11) 28 (14) 
1q21 80 (41) 71 (34) 
del(17p)/p53 or t(14;16) or t(4;14) or 1q21 97 (50) 95 (46) 
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Table 9: Characteristics of the study population and study/treatment discontinuation – RCT, 
direct comparison: selinexor + bortezomib + dexamethasone vs. bortezomib + dexamethasone 
(multipage table) 
Study 
Characteristic 

Category 

Selinexor + 
bortezomib + 

dexamethasone 
Na = 195 

Bortezomib + 
dexamethasone 

 
Na = 207 

Prior therapies, n (%)   
Number of prior therapies, n (%)   

1 99 (51) 99 (48) 
2 65 (33) 64 (31) 
3 31 (16) 44 (21) 

Prior stem cell transplant 76 (39) 63 (30) 
Prior anti-myeloma radiotherapy 30 (15) 41 (20) 
Prior anti-myeloma surgery 11 (6) 14 (7) 
Prior anti-myeloma therapy, n (%)   

Bortezomib 134 (69) 145 (70) 
Carfilzomib 20 (10) 21 (10) 
Ixazomib 6 (3) 3 (1) 
Daratumumab 11 (6) 6 (3) 
Lenalidomide 77 (39) 77 (37) 
Pomalidomide 11 (6) 7 (3) 

Refractory to prior therapy, n (%)   
Bortezomib 18 (9) 29 (14) 
Carfilzomib 5 (3) 5 (2) 
Ixazomib 2 (1) 1 (< 1) 
Daratumumab 10 (5) 6 (3) 
Lenalidomide 53 (27) 53 (26) 
Pomalidomide 10 (5) 6 (3) 
Thalidomide 24 (12) 34 (16) 

Treatment discontinuationb at data cut-off 15 Feb 2021, n (%)c, d 174 (89) 188 (92) 
Treatment discontinuationb at data cut-off 22 Mar 2022, n (%) ND ND 
Treatment discontinuationb at data cut-off 5 Jun 2022, n (%)c, e 195 (100) 204 (100) 
Study discontinuation at data cut-off 15 Feb 2021, n (%)c, f 122 (63) 126 (62) 
Study discontinuation at data cut-off 22 Mar 2022, n (%)g ND ND 
Study discontinuation at data cut-off 5 Jun 2022, n (%)c, h 195 (100) 204 (100) 
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Table 9: Characteristics of the study population and study/treatment discontinuation – RCT, 
direct comparison: selinexor + bortezomib + dexamethasone vs. bortezomib + dexamethasone 
(multipage table) 
Study 
Characteristic 

Category 

Selinexor + 
bortezomib + 

dexamethasone 
Na = 195 

Bortezomib + 
dexamethasone 

 
Na = 207 

a. Number of randomized patients. Values that are based on other patient numbers are marked in the 
corresponding line if the deviation is relevant. 

b. It is unclear whether the data refer to the discontinuation of all or of any of the drug components. 
c. These figures refer to the safety population (195 vs. 204 patients). 
d. Common reasons for treatment discontinuation in the intervention arm vs. the control arm were disease 

progression (39% vs. 58%), discontinuation by patient (19% vs. 10%), and AE/toxicity (17% vs. 13%). 
e. Common reasons for treatment discontinuation in the intervention arm vs. the control arm were disease 

progression (43% vs. 60%), discontinuation by patient (19% vs. 11%), and AE/toxicity (17% vs. 13%). 
f. Common reasons for study discontinuation in the intervention arm vs. the control arm were death (35% vs. 

39%), discontinuation by patient (20% vs. 19%), and lost to follow-up (6% vs. 3%). 
g. According to the EPAR, 194 (99%) vs. 206 (99%) patients in the intervention arm vs. the control arm had 

discontinued the study at the data cut-off. Common reasons for study discontinuation were death (38% vs. 
40%), discontinuation by patient (20% vs. 21%), and lost to follow-up (7% vs. 4%). 

h. Common reasons for study discontinuation in the intervention arm vs. the control arm were death (38% vs. 
40%), discontinuation by patient (20% vs. 20%), termination of the study by sponsor (30% vs. 33%). 

ECOG PS: Eastern Cooperative Oncology Group Performance Status; F: female; Ig: immunoglobulin; ISS: 
international staging system; M: male; n: number of patients in the category; N: number of randomized 
patients; RCT: randomized controlled trial; R-ISS: Revised International Staging System; SD: standard 
deviation 
 

The patient characteristics were largely balanced between the study arms. The mean age of the 
patients was about 66 years and the proportion of female patients was slightly lower than the 
proportion of male patients in both arms. According to the inclusion criteria, all patients had 
received at least one prior anti-multiple myeloma regimen before study inclusion. 
Approximately 70% of the patients had already been treated with bortezomib in prior lines of 
treatment. About 35% had received prior stem cell transplantation (see Section I 3.2). 

The number of treatment and study discontinuations are comparable in both arms at the 
respective data cut-offs.  

Information on the course of the study 
Table 10 shows the patients’ mean/median treatment duration and the mean/median observation 
period for individual outcomes. 
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Table 10: Information on the course of the study – RCT, direct comparison: selinexor + 
bortezomib + dexamethasone vs. bortezomib + dexamethasone 
Study 
Duration of the study phase 

Outcome category 

Selinexor + bortezomib 
+ dexamethasone 

N = 195 

Bortezomib + 
dexamethasone 

 
N = 207 

BOSTON   
Data cut-off 22 March 2022   
Treatment duration [months]    

Median [min; max] ND ND 
Mean (SD) ND ND 

Observation period [months]    
Overall survivala   

Median [95% CI] 33.6 [32.3; 35.2]b 33.8 [32.9; 35.7]b 

Mean (SD) ND ND 
Data cut-off 15 February 2021   
Treatment duration [months]b   

Median [min; max] 6.8 [0.3; 39.2] 7.2 [0.2; 39.7] 
Mean (SD) 10.9 (10.1) 10.1 (9.0) 

Observation period [months]    
Morbidity, health-related quality of lifec   

EQ-5D ND ND 
EORTC QLQ-C30 ND ND 
EORTC-QLQ-CIPN20 ND ND 

Data cut-off 5 June 2022   
Treatment duration [months]b   

Median [min; max] 6.8 [0.3; 47.7] 7.2 [0.2; 45.9] 
Mean (SD) 11.5 (11.5) 10.5 (10.0) 

Observation period [months]    
Side effects ND ND 

a. The observation period is calculated on the basis of the observed time until censoring of all non-deceased 
patients. 

b. The data on the median observation period for overall survival was taken from the EPAR. 
c. These data refer to the safety population (195 vs. 204 patients). 
d. Patient-reported outcomes were recorded until the end of randomized treatment. 
CI: confidence interval; EORTC QLQ-C30: European Organisation for Research and Treatment of Cancer 
Quality of Life Questionnaire-Core 30; EORTC QLQ-CIPN20: European Organisation for Research and 
Treatment of Cancer Quality of Life Questionnaire – Chemotherapy-Induced Peripheral Neuropathy 20; 
max: maximum; min: minimum; N: number of randomized patients; ND: no data; RCT: randomized controlled 
trial; SD: standard deviation 
 

The observation periods are comparable between the intervention arm and the comparator arm. 
The company did not provide any information on the observation period of the PROs of 
morbidity and health-related quality of life as well as side effects. The observation period of 
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these outcomes was linked to the treatment duration, so that the observation periods are notably 
shorter compared with overall survival. For these outcomes, conclusions can therefore be drawn 
only regarding the period under treatment (plus 30 days for side effects). 

Information on subsequent therapies 
According to the information in the study documents, the subsequent therapies administered 
after the study had to be recorded at regular intervals. In its dossier, the company did not present 
corresponding analyses of which subsequent therapies the patients in the intervention arm or in 
the comparator arm had received. However, the company itself stated in Module 4 A that the 
subsequent therapies have an essential influence on overall survival and that almost every 
patient in the present therapeutic indication receives subsequent therapy.  

The results of the outcome of overall survival are profoundly influenced by the subsequent 
antineoplastic therapies used after disease progression or relapse. The use of adequate 
subsequent therapies is thus of great importance for the assessment of the results on overall 
survival. For the BOSTON study, it is not possible to assess whether the patients in both 
treatment arms received guideline-compliant subsequent therapy due to the lack of information 
on the subsequent therapies used. This is taken into account when assessing the risk of bias for 
the results of the outcome of overall survival (see Section I 4.2). 

Risk of bias across outcomes (study level) 
Table 11 shows the risk of bias across outcomes (risk of bias at study level). 

Table 11: Risk of bias across outcomes (study level) – RCT, direct comparison: selinexor + 
bortezomib + dexamethasone vs. bortezomib + dexamethasone  
Study 
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BOSTON Yes Yes No No Yes Yes Low 
RCT: randomized controlled trial 
 

The risk of bias across outcomes is rated as low for the BOSTON study.  

Limitations resulting from the open-label study design are described in Section I 4.2 with the 
outcome-specific risk of bias. 
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Transferability of the study results to the German health care context 
The company described that transferability of the results of the BOSTON study to the German 
health care context was limited, which was shown by effect modifications, caused by the health 
care context, in various outcomes, especially in overall survival. It described an effect 
modification for the outcome of overall survival by the characteristic of region for a subgroup 
formed post hoc, which included the countries considered by the company to correspond to the 
German health care context (Austria, Belgium, France, Italy, Spain, Czech Republic, Greece, 
Hungary, Poland, Bulgaria, Romania, Great Britain, USA and Canada [EU/GB/NA] versus 
Australia, Israel, India, Russia, Serbia, Ukraine [rest of the world, ROW]). For example, the 
company attributed an increased number of deaths in India to a different health care structure 
compared with Germany. In particular, it considered the results for the EU/GB/NA subgroup 
to be representative for the German health care context. In total, 255 patients (63.4%) in the 
EU/GB/NA region had been treated in countries that provided health care comparable to the 
one in Germany, according to the company. 

The company did not provide any further information on the transferability of the study results 
to the German health care context.  

In agreement with the company, the transferability of the results of the BOSTON study to the 
German health care context is assessed as limited. However, the subgroup formed post hoc is 
not suitable to represent the German health care context. The prespecified regional subgroup of 
region 2 (Australia, Austria, Belgium, France, Germany, Israel, Italy, Spain, Great Britain) 
appears to correspond more closely to the German health care context than the EU/GB/NA 
subgroup formed post hoc. No effect modification can be derived for overall survival from the 
prespecified subgroup analyses on regions. 

The uncertainties described above regarding the transferability of the study results in the present 
data situation are taken into account in the interpretation of the results. 
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I 4 Results on added benefit 

I 4.1 Outcomes included 

The following patient-relevant outcomes were to be included in the assessment: 

 Mortality 

 overall survival 

 Morbidity 

 symptoms measured with the EORTC QLQ-C30 and EORTC QLQ-CIPN20 symptom 
scales 

 health status recorded with the EQ-5D VAS 

 Health-related quality of life 

 health-related quality of life measured with the EORTC QLQ-C30 functional scales 

 Side effects 

 SAEs 

 severe AEs (CTCAE grade ≥ 3) 

 discontinuation due to AEs 

 gastrointestinal disorders (System Organ Class [SOC], severe AEs) 

 peripheral neuropathy (Preferred Term [PT], severe AEs) 

 cataract (PT, severe AEs) 

 further specific AEs, if any 

The choice of patient-relevant outcomes deviates from that made by the company, which used 
further outcomes in the dossier (Module 4 A).  

Table 12 shows the outcomes for which data were available in the included study.  
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Table 12: Matrix of outcomes – RCT, direct comparison: selinexor + bortezomib + 
dexamethasone vs. bortezomib + dexamethasone 
Study Outcomes 
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BOSTON Yes Noc Noc Noc Yes Yes Yes Yes Yes Yes Yes 
a. Severe AEs are operationalized as CTCAE grade ≥ 3. 
b. The following events are considered (coded according to MedDRA): “cardiac disorders” (SOC, AEs), 

“respiratory, thoracic and mediastinal disorders” (SOC, SAEs), “blood and lymphatic system disorders” 
(SOC, severe AES), “infections and infestations” (SOC, severe AEs), “general disorders and administration 
site conditions” (SOC, severe AEs) and “metabolism and nutrition disorders” (SOC, severe AEs). 

c. No suitable data available; see body of text below for reasons. 
AE: adverse event; CTCAE: Common Terminology Criteria for Adverse Events; EORTC QLQ-C30: European 
Organisation for Research and Treatment of Cancer-Core 30; EORTC QLQ-CIPN20: European Organisation 
for Research and Treatment of Cancer Quality of Life Questionnaire – Chemotherapy-Induced Peripheral 
Neuropathy 20; MedDRA: Medical Dictionary for Regulatory Activities; PT: Preferred Term; RCT: 
randomized controlled trial; SAE: serious adverse event; SOC: System Organ Class; VAS: visual analogue 
scale 
 

Analyses of the company on the patient-reported outcomes of symptoms (EORTC 
QLQ-C30 and EORTC QLQ-CIPN 20), health status (EQ-5D VAS) and health-related 
quality of life (EORTC QLQ-C30 are not suitable 
In Module 4 A, the company presented responder analyses for the symptoms and health-related 
quality of life outcomes (recorded with the EORTC QLQ-C30 and the EORTC QLQ-CIPN20) 
as well as the outcome of health status (recorded with the EQ-5D VAS). In Module 4 A, they 
were operationalized as “time to first deterioration” (from study start to a subsequent recording 
of PROs) by ≥ 15 points each (respective scale range of 0 to 100). However, the early benefit 
assessment procedure requires analyses at a response threshold of 10 points for the EORTC 
QLQ-C30 and its additional modules [22]. 

In addition, the company presented analyses of the continuous data on the weekly rate of change 
using a linear mixed effects model (which corresponds to a random coefficients model), in 
which a linear adjustment is made and the difference in rates is used as the effect measure. In 
contrast to a mixed-effects model with repeated measures (MMRM), this model can take 
different recording time points into account.  
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Both operationalizations, responder analyses analysed as time to first deterioration as well as 
the analysis of continuous data, are in principle suitable to allow drawing conclusions on the 
added. In the present data situation, however, the analyses presented are considered unsuitable, 
irrespective of the question of the response threshold. This is justified below: 

In the BOSTON study, the treatment regimens differed between the study arms: Selinexor + 
bortezomib + dexamethasone was administered in a 5-week cycle for the entire duration of the 
study, while the cycle length in the comparator arm was 3 weeks for the first 8 cycles. PROs 
were recorded on the first day of each cycle. In the intervention arm, recording thus took place 
every 5 weeks. For patients in the comparator arm, however, recording took place every 
3 weeks. From the ninth cycle onwards, the treatment regimen and thus also the recording of 
PROs in the comparator arm was changed to a 5-week cycle, analogous to the intervention arm 
(see Table 13). 

Table 13: Recording time points of the PROs in the study arms 
Treatment 
arms Recording time points (weeks) 

Selinexor + 
bortezomib + 
dexamethasone 

0  5   10  15  20   25  30  35 … 

Bortezomib + 
dexamethasone 

0 3  6 9  12 15 18  21 24  29  34  … 

 

The company’s approach of performing the recording on the first day of each cycle, regardless 
of cycle length, is appropriate because by doing so, the company avoided performing recordings 
at different time points within a cycle and thereby reduced potential bias caused by this factor. 
However, the different cycle lengths between the intervention arm and the comparator arm over 
the first 8 cycles resulted in an increased number of recording time points in the comparator 
arm: Up to week 21, there were 4 recording time points in the intervention arm, and 7 recording 
time points in the comparator arm. This can potentially lead to more frequent observations of a 
deterioration in the study arm with more recordings (comparator arm) than in the study arm 
with fewer recordings (intervention arm). 

The Kaplan-Meier curves show that, for most scales, the majority of events occurred early, so 
that these events occurred predominantly in the period of the different frequencies of recording 
(in the first 8 cycles). For this reason, the analyses presented cannot be interpreted on the basis 
of the information available. 

In the present situation with different cycle lengths, there is no optimal analysis strategy, 
because, on the one hand, the recording at the beginning of each cycle is appropriate in both 
arms, but, on the other, this leads to the described problem of the different number of recordings. 
Therefore, additional analyses are required. One possibility would be to consider only the 
recordings that took place at the same time points for the period of the first 8 cycles for the 
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responder analyses, for example. In the present constellation, however, this would mean that 
only the recording at week 15 would be included in the analysis, leaving the vast majority of 
recordings unconsidered. In the present situation, it therefore seems appropriate to include all 
the recording time points that are no more than one week apart (see Table 14). This results in 
an equal number of recordings in both arms. 

Table 14: Recording time points to be considered in an analysis with the same number of 
recordings 
Treatment 
arms Recording time points (weeks)a 

Selinexor + 
bortezomib + 
dexamethasone 

0  5   10  15  20   25  30  35 … 

Bortezomib + 
dexamethasone 

0   6 9   15   21 24  29  34  … 

a. The recordings at weeks 3, 12 and 18 in the comparator arm with bortezomib + dexamethasone are not 
included. 

 

Regardless of the question of the different number of recording time points, it is clear from 
looking at the graphs on the PROs that a model with linear adjustment, which is done in a 
random coefficients model, is not appropriate.  

I 4.2 Risk of bias 

Table 15 describes the risk of bias for the results of the relevant outcomes. 
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Table 15: Risk of bias across outcomes and outcome-specific risk of bias – RCT, direct 
comparison: selinexor + bortezomib + dexamethasone vs. bortezomib + dexamethasone 
Study  Outcomes 
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BOSTON L Hc –d –d –d He, f He, f He, g He, f He, f He, f He, h 
a. Severe AEs are operationalized as CTCAE grade ≥ 3. 
b. The following events are considered (coded according to MedDRA): “cardiac disorders” (SOC, AEs), 

“respiratory, thoracic and mediastinal disorders” (SOC, SAEs), “blood and lymphatic system disorders” 
(SOC, severe AES), “infections and infestations” (SOC, severe AEs), “general disorders and administration 
site conditions” (SOC, severe AEs) and “metabolism and nutrition disorders” (SOC, severe AEs). 

c. High proportion of patients who switched from the comparator arm to the intervention arm during the course 
of the study (38.6%); no information on the time points of switching; no information on subsequent 
therapies. 

d. No suitable data available; for the reasoning, see Section I 4.1. 
e. Analysis by safety population: all patients who were included in the study and received at least one dose of 

the study medication, analysis by the treatment the patient received (SVd or Vd). 
f. Patients with incomplete observation due to clearly different reasons for treatment discontinuation. 
g. Lack of blinding in the presence of subjective decision on treatment discontinuation. 
h. Lack of blinding in specific AEs that are non-severe or non-serious. 
AE: adverse event; CTCAE: Common Terminology Criteria for Adverse Events; EORTC QLQ-C30: European 
Organisation for Research and Treatment of Cancer-Core 30; EORTC QLQ-CIPN20: European Organisation 
for Research and Treatment of Cancer Quality of Life Questionnaire – Chemotherapy-Induced Peripheral 
Neuropathy 20; H: high; L: low; MedDRA: Medical Dictionary for Regulatory Activities; PT: Preferred Term; 
RCT: randomized controlled trial; SAE: serious adverse event; SOC: System Organ Class; VAS: visual 
analogue scale 
 

For the results on overall survival, the risk of bias is rated as high, since due to the lack of 
information on the subsequent therapies used, it cannot be assessed whether the patients in both 
treatment arms received guideline-compliant subsequent antineoplastic therapies. In addition, 
approximately 39% of patients in the comparator arm crossed over to treatment with selinexor + 
bortezomib + dexamethasone (n = 66 [32%]) or selinexor + dexamethasone (14 [7%]) in the 
sense of treatment switching [23]. There is no information available regarding the times at 
which the patients switched treatment or reasons for the switch. The sensitivity analyses 
presented by the company using a rank preserving structural failure time model (RPSFTM) are 
not usable for the benefit assessment. Firstly, this complex analysis lacks adequate, detailed 
documentation [23] to assess the analysis performed. In particular, the underlying assumption 
of the common treatment effect is to be viewed critically, especially in the oncological field. 
Secondly, the accelerated failure time factor Ψ, which is estimated in the RPSFTM, is not an 
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effect measure for a difference between treatments for overall survival. Instead, Ψ can be used 
to describe for a patient in the intervention arm the scaling factor by which the survival time 
changes compared with the time the patient would have experienced under the control 
intervention. Ψ could be used to calculate survival time analyses and estimate hazard ratios, but 
the company did not present these analyses. Treatment switching is also taken into account in 
the high risk of bias for this outcome. 

No suitable data are available for the outcomes of symptoms (EORTC QLQ-C30, EORTC 
QLQ-CIPN20), health status (EQ-5D VAS), or health-related quality of life (EORTC 
QLQ-C30) (see Section I 4.1). 

The risk of bias of the results on the outcomes of SAEs, severe AEs, as well as gastrointestinal 
disorders (severe AEs), peripheral neuropathy (severe AEs), cataract (severe AEs), and further 
specific AEs is rated as high. Even though the median treatment durations are comparable 
between the treatment arms, there are clear differences in the reasons for treatment 
discontinuation. At the data cut-off on 15 February 2021, 83 (43%) patients in the intervention 
arm had discontinued treatment prematurely due to disease progression, compared with 123 
(60%) in the comparator arm. In contrast, 89 (46%) patients in the intervention arm 
discontinued treatment for other reasons (discontinuation by the patient, AE/toxicity, lost to 
follow-up, noncompliance, physician’s decision, other), compared with 60 (29%) patients in 
the comparator arm. For the mentioned outcomes of the category of side effects, there are 
incomplete observations for various reasons due to the follow-up observation linked to the 
treatment duration and a possible association between outcome and reason for treatment 
discontinuation. 

The risk of bias of the results for the outcome of discontinuation due to AEs as well as for the 
specific AEs that are non-severe/non-serious is additionally rated as high due to the lack of 
blinding. 

Summary assessment of the certainty of conclusions 
The open-label RCT BOSTON is available for the assessment. The risk of bias is rated as high 
for the results of overall survival and side effects. 

As described in Section I 3.2, the use of bortezomib beyond 8 cycles is not in compliance with 
the specifications in the SPC of bortezomib [15]. Furthermore, it ultimately remains unclear 
from the information provided by the company whether autologous stem cell therapy was not 
suitable for the patients at the time of the current therapy. Due to the small proportion of patients 
pretreated with autologous stem cell therapy, the certainty of conclusions of the results is 
additionally reduced. 

In this situation, only hints, e.g. of an added benefit, can therefore be derived on the basis of the 
BOSTON study. 
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I 4.3 Results 

Table 16 summarizes the results of the comparison of selinexor + bortezomib + dexamethasone 
with bortezomib + dexamethasone for adult patients with multiple myeloma who have received 
at least one prior therapy. Where necessary, calculations conducted by the Institute are provided 
in addition to the data from the company’s dossier. The Kaplan-Meier curves on the included 
outcomes are presented in I Appendix B of the full dossier assessment, whereas the results on 
common AEs, SAEs, severe AEs, and discontinuations due to AEs are found in I Appendix C 
of the full dossier assessment.  

Table 16: Results (mortality, morbidity, health-related quality of life, side effects) – RCT, 
direct comparison: selinexor + bortezomib + dexamethasone vs. bortezomib + dexamethasone 
(multipage table) 
Study 
Outcome category 

Outcome 

Selinexor + 
bortezomib + 

dexamethasone 

 Bortezomib + 
dexamethasone 

 Selinexor + bortezomib 
+ dexamethasone vs. 

bortezomib + 
dexamethasone 

N Median time to 
event in months 

[95% CI] 
Patients with 

event 
n (%) 

 N Median time to 
event in months 

[95% CI] 
Patients with 

event 
n (%) 

 HR [95% CI]; 
p-valuea 

Study BOSTON        
Mortality (data cut-off 22 March 2022)      

Overall survival 195 36.7 [31.7; NC] 
74 (38.0) 

 207 NA [26.9; NC] 
83 (40.1) 

 0.93 [0.67; 1.27]; 
0.633 

Morbidity (data cut-off 15 February 2021)      
Symptoms (EORTC QLQ-C30) No suitable datab 
EORTC-QLQ-CIPN20 No suitable datab 
Health status (EQ-5D VAS) No suitable datab 
Health-related quality of life (data cut-off 15 February 2021) 
EORTC QLQ-C30 No suitable datab 
Side effects (data cut-off 5 June 2022)      

AEs (supplementary 
information) 

195 – 
194 (99.5) 

 204 – 
198 (97.1) 

 – 

SAEs 195 – 
109 (55.9) 

 204 – 
79 (38.7) 

 RR: 1.44 [1.17; 1.79]; 
< 0.001c 

Severe AEsd  195 – 
169 (86.7) 

 204 – 
128 (62.7) 

 RR: 1.38 [1.23; 1.56]; 
< 0.001c 

Discontinuation due to AEs 195 – 
42 (21.5) 

 204 – 
35 (17.2) 

 RR: 1.26 [0.84; 1.88]; 
0.275c 

Gastrointestinal disorders 
(SOC, severe AEsd) 

195 – 
35 (17.9) 

 204 – 
7 (3.4) 

 RR: 5.23 [2.38; 11.50]; 
< 0.001c 
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Table 16: Results (mortality, morbidity, health-related quality of life, side effects) – RCT, 
direct comparison: selinexor + bortezomib + dexamethasone vs. bortezomib + dexamethasone 
(multipage table) 
Study 
Outcome category 

Outcome 

Selinexor + 
bortezomib + 

dexamethasone 

 Bortezomib + 
dexamethasone 

 Selinexor + bortezomib 
+ dexamethasone vs. 

bortezomib + 
dexamethasone 

N Median time to 
event in months 

[95% CI] 
Patients with 

event 
n (%) 

 N Median time to 
event in months 

[95% CI] 
Patients with 

event 
n (%) 

 HR [95% CI]; 
p-valuea 

Peripheral neuropathy (PT, 
severe AEsd) 

No suitable datae 

Cataract (PT, severe AEsd) 195 – 
22 (11.3) 

 204 – 
4 (2.0) 

 RR: 5.75 [2.02; 16.40]; 
< 0.001c 

Cardiac disorders (SOC, AEs) 195 – 
35 (17.9) 

 204 – 
16 (7.8) 

 RR: 2.29 [1.31; 4.00]; 
0.003c 

Respiratory, thoracic and 
mediastinal disorders (SOC, 
SAEs) 

195 – 
14 (7.2) 

 204 – 
5 (2.5) 

 RR: 2.93 [1.08; 7.98]; 
0.027c 

Blood and lymphatic system 
disorders (SOC, severe AEsd) 

195 – 
96 (49.2) 

 204 – 
48 (23.5) 

 RR: 2.09 [1.57; 2.78]; 
< 0.001c 

Infections and infestations 
(SOC, severe AEsd) 

195 – 
65 (33.3) 

 204 – 
36 (17.6) 

 RR: 1.89 [1.32; 2.70]; 
< 0.001c 

General disorders and 
administration site conditions 
(SOC, severe AEsd) 

195 – 
50 (25.6) 

 204 – 
16 (7.8) 

 RR: 3.27 [1.93; 5.54]; 
< 0.001c 

Metabolism and nutrition 
disorders (SOC, severe AEsd) 

195 – 
43 (22.1) 

 204 – 
17 (8.3) 

 RR: 2.65 [1.56; 4.48]; 
< 0.001c 

a. HR [95% CI] (stratified Cox regression) and 2-sided p-value (stratified log-rank test); strata for regression 
and significance test: prior PI therapy (yes; no); number of anti-myeloma therapies (1; > 1); R-ISS stage at 
baseline (R-ISS stage III; R-ISS stage I/II; if R-ISS stage was not available, ISS stage was used). 

b. See Section I 4.1 for more detailed reasoning. 
c. Institute’s calculation, effect estimate and 95% CI asymptotic; p-value unconditional exact test, (CSZ 

method according to [24]). 
d. Operationalized as CTCAE grade ≥ 3. 
e. At the final efficacy data cut-off on 15 February 2021, event rates for the PT peripheral neuropathy (severe 

AEs) were 9 (4.6) vs. 18 (8.8). At the later data cut-off on 5 June 2022, the event rates were 6 (3.1) and 13 
(6.4). The lower number of events at the data cut-off on 5 June 2022 is not comprehensible. For this reason, 
the results for this AE are considered not interpretable. 

AE: adverse event; CI: confidence interval; CSZ: convexity, symmetry, z-score; CTCAE: Common 
Terminology Criteria for Adverse Events; EORTC QLQ-C30: European Organisation for Research and 
Treatment of Cancer-Core 30; EORTC QLQ-CIPN20: European Organisation for Research and Treatment of 
Cancer Quality of Life Questionnaire – Chemotherapy-Induced Peripheral Neuropathy 20; HR: hazard ratio; 
n: number of patients with event; N: number of analysed patients; NA: not achieved; NC: not calculable; 
PT: Preferred Term; RCT: randomized controlled trial; RR: relative risk; SAE: serious adverse event; SOC: 
System Organ Class; VAS: visual analogue scale 
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Based on the available information, at most hints, e.g. of an added benefit, can be determined 
for all outcomes (see Section I 4.2). 

Mortality 
Overall survival 
For the outcome of overall survival, no statistically significant difference between treatment 
groups was found. However, there was an effect modification by the characteristic of age (see 
Section I 4.4). In the overall consideration of the present data, a meaningful interpretation of 
the results on overall survival is not possible. This results in no hint of an added benefit of 
selinexor + bortezomib + dexamethasone in comparison with bortezomib + dexamethasone; an 
added benefit is therefore not proven. 

Morbidity 
Symptoms (EORTC QLQ-C30 and EORTC QLQ-CIPN20) 
No suitable data are available for the outcomes on symptoms, recorded with the EORTC QLQ-
C30 and the EORTC QLQ-CIPN20. This results in no hint of an added benefit of selinexor + 
bortezomib + dexamethasone in comparison with bortezomib + dexamethasone; an added 
benefit is therefore not proven. 

Health status (EQ-5D VAS) 
No suitable data are available for the outcome of health status, recorded with the EQ-5D VAS. 
This results in no hint of an added benefit of selinexor + bortezomib + dexamethasone in 
comparison with bortezomib + dexamethasone; an added benefit is therefore not proven. 

Health-related quality of life 
EORTC QLQ-C30 
No suitable data are available for the outcome of health-related quality of life, recorded with 
the EORTC QLQ-C30 functional scales. This results in no hint of an added benefit of 
selinexor + bortezomib + dexamethasone in comparison with bortezomib + dexamethasone; an 
added benefit is therefore not proven. 

Side effects 
SAEs and severe AEs 
For the outcomes of SAEs and severe AEs, a statistically significant difference was found to 
the disadvantage of selinexor + bortezomib + dexamethasone in comparison with bortezomib + 
dexamethasone. This results in a hint of greater harm of selinexor + bortezomib + 
dexamethasone in comparison with bortezomib + dexamethasone for each of these outcomes. 

Discontinuation due to AEs 
No statistically significant difference was found between treatment groups for the outcome of 
discontinuation due to AEs. This results in no hint of an added benefit of selinexor + 
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bortezomib + dexamethasone in comparison with bortezomib + dexamethasone; an added 
benefit is therefore not proven. 

Gastrointestinal disorders (severe AEs) and cataract (severe AEs) 
For each of the outcomes of gastrointestinal disorders (severe AEs) and cataract (severe AEs), 
a statistically significant difference was found to the disadvantage of selinexor + bortezomib + 
dexamethasone in comparison with bortezomib + dexamethasone. This results in a hint of 
greater harm of selinexor + bortezomib + dexamethasone in comparison with bortezomib + 
dexamethasone for each of these outcomes. 

Peripheral neuropathy (severe AEs) 
No suitable data are available for the outcome of peripheral neuropathy (severe AEs). This 
results in no hint of greater or lesser harm from selinexor + bortezomib + dexamethasone in 
comparison with bortezomib + dexamethasone; greater or lesser harm is therefore not proven. 

Further specific AEs 
Cardiac disorders (AEs), respiratory, thoracic and mediastinal disorders (SAEs), blood and 
lymphatic system disorders (severe AEs), infections and infestations (severe AEs), general 
disorders and administration site conditions (severe AEs), metabolism and nutrition disorders 
(severe AEs) 
A statistically significant difference to the disadvantage of selinexor + bortezomib + 
dexamethasone in comparison with bortezomib + dexamethasone was shown for each of the 
outcomes of cardiac disorders (AEs), respiratory, thoracic and mediastinal disorders (SAEs), 
blood and lymphatic system disorders (severe AEs), general disorders and administration site 
conditions (severe AEs) and metabolism and nutrition disorders (severe AEs). This results in a 
hint of greater harm of selinexor + bortezomib + dexamethasone in comparison with bortezomib 
+ dexamethasone for each of these outcomes. 

For the outcome of infections and infestations (severe AEs), there is an effect modification by 
the characteristic of sex (see Section I 4.4). For women, there is a hint of greater harm of 
selinexor + bortezomib + dexamethasone in comparison with bortezomib + dexamethasone. 
For men, there is no hint of greater or lesser harm of selinexor + bortezomib + dexamethasone 
in comparison with bortezomib + dexamethasone; greater or lesser harm is therefore not proven 
for male patients. 

I 4.4 Subgroups and other effect modifiers 

The following subgroup characteristics were considered to be relevant for the present benefit 
assessment: 

 sex (men/women) 

 age (< 65/≥ 65 years) 

 R-ISS stage (stage I and stage II/stage III) 
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The mentioned characteristics were defined a priori. 

Interaction tests are performed if at least 10 patients per subgroup are included in the analysis. 
For binary data, there must also be at least 10 events in at least one subgroup. 

Only the results with an effect modification with a statistically significant interaction between 
treatment and subgroup characteristic (p-value < 0.05) are presented. In addition, subgroup 
results are presented only if there is a statistically significant and relevant effect in at least one 
subgroup. 

Table 17 summarizes the subgroup results of the comparison of selinexor + bortezomib + 
dexamethasone with bortezomib + dexamethasone for adult patients with multiple myeloma 
who have received at least one prior therapy.  

Where necessary, calculations conducted by the Institute are provided in addition to the data 
from the company’s dossier. 

Kaplan-Meier curves on the presented event time analyses can be found in I Appendix B.2 of 
the full dossier assessment. 
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Table 17: Subgroups (overall survival, morbidity, health-related quality of life, side effects) – 
RCT, direct comparison: selinexor + bortezomib + dexamethasone vs. bortezomib + 
dexamethasone 
Study 
Outcome 

Characteristic  
Subgroup 

Selinexor + 
bortezomib + 

dexamethasone 

 Bortezomib + 
dexamethasone 

 Selinexor + bortezomib + 
dexamethasone vs. 

bortezomib + dexamethasone 
N Median time to 

event in months 
[95% CI] 

Patients with 
event 
n (%) 

 N Median time to 
event in months 

[95% CI] 
Patients with 

event 
n (%) 

 HR [95% CI] p-value 

Study BOSTON         
Mortality         
Overall survivala         

Age         
< 65 years 86 34.2 [24.6; NC] 

38 (44.2) 
 75 NA 

21 (28.0) 
 1.85 [1.05; 3.27]  0.031 

≥ 65 years 109 NA [32.2; NC] 
36 (33.0) 

 132 26.6 [21.4; NC] 
62 (47.0) 

 0.63 [0.41; 0.95] 0.028 

Total       Interaction:  0.003 
Side effects         

Infections and 
infestations (SOC, 
severe AEsb)c 

        

Sex         
Men 115 – 

29 (25.2) 
 113 – 

22 (19.5) 
 RR: 1.30 [0.79; 2.11]d 0.321 

Women 80 – 
36 (45.0) 

 91 – 
14 (15.4) 

 RR: 2.93 [1.71; 5.02]d < 0.001 

Total       Interaction: 0.028 
a. Data cut-off 22 March 2022. 
b. Operationalized as CTCAE grade ≥ 3. 
c. Data cut-off 5 June 2022. 
d. Institute’s calculation, effect estimate and 95% CI asymptotic; p-value unconditional exact test, (CSZ 

method according to [24]). 
AE: adverse event; CI: confidence interval; CSZ: convexity, symmetry, z-score; CTCAE: Common 
Terminology Criteria for Adverse Events; EORTC QLQ-C30: European Organisation for Research and 
Treatment of Cancer-Core 30; EORTC QLQ-CIPN20: European Organisation for Research and Treatment of 
Cancer Quality of Life Questionnaire – Chemotherapy-Induced Peripheral Neuropathy 20; HR: hazard ratio; 
n: number of patients with event; N: number of analysed patients; NA: not achieved; NC: not calculable; 
RCT: randomized controlled trial; RR: relative risk; SOC: System Organ Class 
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Mortality 
Overall survival 
For the outcome of overall survival, there was an effect modification by the characteristic of 
age. A statistically significant difference in favour of selinexor + bortezomib + dexamethasone 
in comparison with the ACT was shown for patients ≥ 65 years of age at study inclusion.  

A statistically significant effect to the disadvantage of selinexor + bortezomib + dexamethasone 
in comparison with the ACT was shown for patients < 65 years of age. 

No statistically significant difference between treatment groups was shown on the basis of the 
results of the total population. However, as described above, this result has a high risk of bias 
already due to the high proportion of patients with treatment switching from the comparator 
arm to the intervention arm and the missing data on subsequent therapies. Furthermore, there 
are uncertainties regarding the transferability of the results to the German health care context. 
In addition, there is a late crossing of the Kaplan-Meier curves for the total population. The 
observed effect modification by the characteristic of age might explain the crossing graphs. 
Without further information on the number of patients in the respective subgroup (age 
≥ 65 years and age < 65 years) who switched from the comparator arm to treatment with 
selinexor and on the time points the treatment switches took place, the results on overall survival 
cannot be meaningfully interpreted. 

In the overall assessment, the results for the outcome of overall survival are not considered to 
be meaningfully interpretable and are not used for deriving the added benefit. This results in no 
hint of an added benefit of selinexor + bortezomib + dexamethasone in comparison with 
bortezomib + dexamethasone; an added benefit is therefore not proven. 

Side effects 
Further specific AEs 
Infections and infestations (severe AEs) 
For the outcome of infections and infestations (severe AEs), there was an effect modification 
by the characteristic of sex. A statistically significant effect to the disadvantage of selinexor + 
bortezomib + dexamethasone in comparison with bortezomib + dexamethasone was shown for 
women. This results in a hint of greater harm of selinexor + bortezomib + dexamethasone in 
comparison with bortezomib + dexamethasone for women. 

For men, in contrast, there was no statistically significant difference between the treatment 
groups. This results in no hint of greater or lesser harm from selinexor + bortezomib + 
dexamethasone in comparison with the ACT; greater or lesser harm is therefore not proven for 
men. 
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I 5 Probability and extent of added benefit 

The probability and extent of added benefit at outcome level are derived below, taking into 
account the different outcome categories and effect sizes. The methods used for this purpose 
are explained in the General Methods of IQWiG [1]. 

The approach for deriving an overall conclusion on the added benefit based on the aggregation 
of conclusions derived at outcome level is a proposal by IQWiG. The G-BA decides on the 
added benefit. 

I 5.1 Assessment of the added benefit at outcome level 

The extent of the respective added benefit at outcome level is estimated from the results 
presented in Section I 4 (see Table 18). 

Table 18: Extent of added benefit at outcome level: selinexor + bortezomib + dexamethasone 
vs. bortezomib + dexamethasone (multipage table) 
Outcome category 
Outcome 

Effect modifier  
Subgroup 

Selinexor + bortezomib + 
dexamethasone vs. bortezomib + 
dexamethasone 
Proportion of events (%)  
Effect estimation [95% CI];  
p-value 
Probabilitya 

Derivation of extentb 

Mortality   
Overall survival Not meaningfully interpretable Lesser/added benefit not proven 
Morbidity   
Symptoms 
(EORTC QLQ-C30) 

No suitable data available Lesser/added benefit not proven 

Symptoms 
(EORTC QLQ-CIPN20) 

No suitable data available Lesser/added benefit not proven 

Health status 
(EQ-5D VAS) 

No suitable data available Lesser/added benefit not proven 

Health-related quality of life  
EORTC QLQ-C30 No suitable data available Lesser/added benefit not proven 
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Table 18: Extent of added benefit at outcome level: selinexor + bortezomib + dexamethasone 
vs. bortezomib + dexamethasone (multipage table) 
Outcome category 
Outcome 

Effect modifier  
Subgroup 

Selinexor + bortezomib + 
dexamethasone vs. bortezomib + 
dexamethasone 
Proportion of events (%)  
Effect estimation [95% CI];  
p-value 
Probabilitya 

Derivation of extentb 

Side effects   
SAEs 55.9 vs. 38.7 

RR: 1.44 [1.17; 1.79] 
RR: 0.69 [0.56; 0.85]c 
p < 0.001 
Probability: “hint” 

Outcome category: serious/severe side 
effects 
0.75 < CIu < 0.90 
Greater harm, extent: “considerable” 

Severe AEs 86.7 vs. 62.7 
RR: 1.38 [1.23; 1.56] 
RR: 0.72 [0.64; 0.81]c 
p < 0.001 
Probability: “hint” 

Outcome category: serious/severe side 
effects 
0.75 ≤ CIu < 0.90 
Greater harm, extent: “considerable” 

Discontinuation due to AEs 21.5 vs. 17.2 
RR: 1.26 [0.84; 1.88] 
RR: 0.79 [0.53; 1.19]c 
p = 0.275 

Greater/lesser harm not proven 

Gastrointestinal disorders 
(severe AEs) 

17.9 vs. 3.4 
RR: 5.23 [2.38; 11.50] 
RR: 0.19 [0.09; 0.42]c 
p < 0.001 
Probability: “hint” 

Outcome category: serious/severe side 
effects 
CIu < 0.75, risk ≥ 5% 
Greater harm, extent: “major” 

Peripheral neuropathy (severe 
AEs) 

No suitable data  Greater/lesser harm not proven 

Cataract (severe AEs) 11.3 vs. 2.0 
RR: 5.75 [2.02; 16.40] 
RR: 0.17 [0.06; 0.50]c 
p < 0.001 
Probability: “hint” 

Outcome category: serious/severe side 
effects 
CIu < 0.75, risk ≥ 5% 
Greater harm, extent: “major” 

Cardiac disorders (SOC, AEs) 17.9 vs. 7.8 
RR: 2.29 [1.31; 4.00] 
RR: 0.44 [0.25; 0.76]c 
p = 0.003 
Probability: “hint” 

Outcome category: non-serious/non-
severe side effects 
CIu < 0.80 
Greater harm, extent: “considerable” 

Respiratory, thoracic and 
mediastinal disorders (SAEs) 

7.2 vs. 2.5 
RR: 2.93 [1.08; 7.98] 
RR: 0.34 [0.13; 0.93]c 
p = 0.027 
Probability: “hint” 

Outcome category: serious/severe side 
effects 
0.90 ≤ CIu < 1.00 
Greater harm, extent: “minor” 

Blood and lymphatic system 
disorders (severe AEs) 

49.2 vs. 23.5 
RR: 2.09 [1.57; 2.78] 
RR: 0.48 [0.36; 0.64]c 
p < 0.001 
Probability: “hint” 

Outcome category: serious/severe side 
effects 
CIu < 0.75, risk ≥ 5% 
Greater harm, extent: “major” 
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Table 18: Extent of added benefit at outcome level: selinexor + bortezomib + dexamethasone 
vs. bortezomib + dexamethasone (multipage table) 
Outcome category 
Outcome 

Effect modifier  
Subgroup 

Selinexor + bortezomib + 
dexamethasone vs. bortezomib + 
dexamethasone 
Proportion of events (%)  
Effect estimation [95% CI];  
p-value 
Probabilitya 

Derivation of extentb 

Infections and infestations 
(severe AEs) 

33.3 vs. 17.6 
RR: 1.89 [1.32; 2.70] 
RR: 0.53 [0.37; 0.76]c 
p < 0.001 
Probability: “hint” 

Outcome category: serious/severe side 
effects 
0.75 ≤ CIu < 0.90 
Greater harm, extent: “considerable” 

Sex   
Men  25.2 vs. 19.5 

RR: 1.30 [0.79; 2.11] 
p = 0.321 

Greater/lesser harm not proven 

Women  45.0 vs. 15.4 
RR: 2.93 [1.71; 5.02] 
RR: 0.34 [0.20; 0.58]c 
p < 0.001 
Probability: “hint” 

Outcome category: serious/severe side 
effects 
CIu < 0.75, risk ≥ 5% 
Greater harm, extent: “major” 

General disorders and 
administration site conditions 
(severe AEs) 

25.6 vs. 7.8 
RR: 3.27 [1.93; 5.54] 
RR: 0.31 [0.18; 0.25]c 
p < 0.001 
Probability: “hint” 

Outcome category: serious/severe side 
effects 
CIu < 0.75, risk ≥ 5% 
Greater harm, extent: “major” 

Metabolism and nutrition 
disorders (severe AEs) 

22.1 vs. 8.3 
RR: 2.65 [1.56; 4.48] 
RR: 0.38 [0.22; 0.64]c 
p < 0.001 
Probability: “hint” 

Outcome category: serious/severe side 
effects 
CIu < 0.75, risk ≥ 5% 
Greater harm, extent: “major” 

a. Probability provided if there is a statistically significant and relevant effect. 
b. Depending on the outcome category, estimations of effect size are made with different limits based on the 

upper limit of the confidence interval (CIu). 
c. Institute’s calculation; inverse direction of effect to enable use of limits to derive the extent of the added 

benefit. 
AE: adverse event; CI: confidence interval; CIu: upper limit of confidence interval; EORTC QLQ-C30: 
European Organisation for Research and Treatment of Cancer-Core 30; EORTC QLQ-CIPN20: European 
Organisation for Research and Treatment of Cancer Quality of Life Questionnaire – Chemotherapy-Induced 
Peripheral Neuropathy 20; RR: relative risk; SAE: serious adverse event; VAS: visual analogue scale 
 

I 5.2 Overall conclusion on added benefit 

Table 19 summarizes the results taken into account in the overall conclusion on the extent of 
added benefit.  
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Table 19: Positive and negative effects from the assessment of selinexor + bortezomib + 
dexamethasone in comparison with bortezomib + dexamethasone  
Positive effects Negative effects 
Total observation period 
– – 
Shortened observation period 
–  Non-serious/non-severe side effects 

 Cardiac disorders: hint of greater harm – extent: “considerable” 
Serious/severe side effects 
 SAEs: hint of greater harm – extent: “considerable” 

including 
 respiratory, thoracic and mediastinal disorders: hint of greater harm – extent: “minor” 
 Severe AEs: hint of greater harm – extent: “considerable” 

including 
 gastrointestinal disorders: hint of greater harm – extent: “major” 
 cataract: hint of greater harm – extent: “major” 
 blood and lymphatic system disorders: hint of greater harm – extent: “major” 
 infections and infestations 

- sex (women): hint of greater harm – extent: “major”  
 general disorders and administration site conditions: hint of greater harm – extent: 

“major” 
 metabolism and nutrition disorders: hint of greater harm – extent: “major” 

The results on the outcome of overall survival are not meaningfully interpretable. 
No suitable data are available for the patient-reported outcomes on morbidity and health-related quality of life. 
AE: adverse event; SAE: serious adverse event 
 

Overall, this results in exclusively negative effects of selinexor + bortezomib + dexamethasone 
in comparison with bortezomib + dexamethasone. All these negative effects are related to 
outcomes in the category of side effects and only refer to the shortened time period until 30 
days after discontinuation of treatment. 

Since no suitable data are available for the outcome categories of morbidity and health-related 
quality of life, and the results for the outcome of mortality cannot be meaningfully interpreted, 
it is not possible to weigh up the benefits and harms.  

A meaningful interpretation of the results on overall survival is not possible in the present data 
situation. This also concerns the observed effect modification by age, which shows a 
disadvantage for patients < 65 years and an advantage for those ≥ 65 years of age. Neither added 
benefit nor lesser benefit can be derived on the basis of the data situation described.  

In summary, added benefit of selinexor + bortezomib + dexamethasone in comparison with the 
ACT is not proven for adult patients with multiple myeloma who have received at least one 
prior therapy. 
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Table 20 summarizes the result of the assessment of the added benefit of selinexor + bortezomib 
+ dexamethasone in comparison with the ACT. 

Table 20: Selinexor + bortezomib + dexamethasone – probability and extent of added benefit  
Therapeutic 
indication 

ACTa Probability and extent of 
added benefit 

Adult patients with 
multiple myeloma who 
have received at least 
one previous 
treatmentb, c 

 Bortezomib in combination with pegylated liposomal 
doxorubicin 

or 
 bortezomib in combination with dexamethasone 
or 
 lenalidomide in combination with dexamethasone 
or 
 elotuzumab in combination with lenalidomide and 

dexamethasone 
or 
 carfilzomib in combination with lenalidomide and 

dexamethasone 
or 
 carfilzomib in combination with dexamethasone 
or 
 daratumumab in combination with lenalidomide and 

dexamethasone 
or 
 daratumumab in combination with bortezomib and 

dexamethasone 

Added benefit not proven 

a. Presented is the ACT specified by the G-BA. In cases where the ACT specified by the G-BA allows the 
company to choose a comparator therapy from several options, the respective choice of the company is 
printed in bold.  

b. It is assumed that high-dose chemotherapy with stem cell transplantation is not an option for the patients at 
the time point of their current treatment. 

c. It is assumed that the special situation of refractory patients is taken into account when choosing the ACT. 
ACT: appropriate comparator therapy; G-BA: Federal Joint Committee 
 

The assessment described above deviates from that of the company, which derived an indication 
of considerable added benefit. 

The approach for the derivation of an overall conclusion on the added benefit is a proposal by 
IQWiG. The G-BA decides on the added benefit. 
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