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DISCLAIMER  
Not a Substitute for Professional Advice 
This report is primarily intended to help Canadian health systems leaders and policymakers 
make well-informed decisions and thereby improve the quality of health care services. While 
patients and others may use this report, they are made available for informational and 
educational purposes only. This report should not be used as a substitute for the application of 
clinical judgment in respect of the care of a particular patient or other professional judgment 
in any decision making process, or as a substitute for professional medical advice. 
 
Liability 
pCODR does not assume any legal liability or responsibility for the accuracy, completeness or 
usefulness of any information, drugs, therapies, treatments, products, processes, or services 
disclosed. The information is provided "as is" and you are urged to verify it for yourself and 
consult with medical experts before you rely on it. You shall not hold pCODR responsible for 
how you use any information provided in this report. 
 
Reports generated by pCODR are composed of interpretation, analysis, and opinion on the 
basis of information provided by pharmaceutical manufacturers, tumour groups, and other 
sources. pCODR is not responsible for the use of such interpretation, analysis, and opinion. 
Pursuant to the foundational documents of pCODR, any findings provided by pCODR are not 
binding on any organizations, including funding bodies. pCODR hereby disclaims any and all 
liability for the use of any reports generated by pCODR (for greater certainty, "use" includes 
but is not limited to a decision by a funding body or other organization to follow or ignore any 
interpretation, analysis, or opinion provided in a pCODR report). 

 
 
 

FUNDING 
The pan-Canadian Oncology Drug Review is funded collectively by the provinces and territories 
with the exception of Quebec, which does not participate in pCODR at this time. 
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INQUIRIES  

Inquiries and correspondence about the pan-Canadian Oncology Drug Review (pCODR) should 
be directed to:  
 
pan-Canadian Oncology Drug Review 
154 University Avenue, Suite 300  
Toronto, ON  
M5H 3Y9 
  
Telephone:  613-226-2553  
Toll Free:  1-866-988-1444  
Fax:   1-866-662-1778  
Email:   info@pcodr.ca   
Website:  www.cadth.ca/pcodr  
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1 GUIDANCE IN BRIEF  

This Clinical Guidance Report was prepared to assist the pCODR Expert Review Committee (pERC) 
in making recommendations to guide funding decisions made by the provincial and territorial 
Ministries of Health and provincial cancer agencies regarding daratumumab (Darzalex) for multiple 
myeloma. The Clinical Guidance Report is one source of information that is considered in the pERC 
Deliberative Framework. The pERC Deliberative Framework is available on the CADTH website 
(www.cadth.ca/pcodr).  

This Clinical Guidance is based on: a systematic review of the literature regarding daratumumab 
(Darzalex) for multiple myeloma conducted by the Hematology Clinical Guidance Panel (CGP) and 
the pCODR Methods Team; input from patient advocacy groups; input from the Provincial Advisory 
Group; input from Registered Clinicians; and supplemental issues relevant to the implementation 
of a funding decision.   

The systematic review and supplemental issues are fully reported in Sections 6 and 7. A 
background Clinical Information provided by the CGP, a summary of submitted Patient Advocacy 
Group Input on daratumumab for multiple myeloma, a summary of submitted Provincial Advisory 
Group Input on daratumumab for multiple myeloma, and a summary of submitted Registered 
Clinician Input on daratumumab for multiple myeloma, and are provided in Sections 2, 3, 4, and 5 
respectively. 

1.1 Introduction  

The purpose of this review is to evaluate the safety and efficacy of daratumumab (Darzalex) on 
patient outcomes for the treatment of patients with multiple myeloma who 1) have received at 
least 3 prior lines of therapy including a proteasome inhibitor (PI) and an immunomodulatory 
agent (IMiD); OR 2) have failed or are intolerant to a PI and who have failed or are intolerant to an 
IMiD. 

Daratumumab is a human monoclonal antibody. Daratumumab has a Health Canada indication for 
the treatment of patients with multiple myeloma who have received at least three prior lines of 
therapy including a proteasome inhibitor (PI) and an immunomodulatory agent (IMiD), or who are 
refractory to both a PI and an IMiD. Marketing authorization with conditions was based on the 
primary efficacy endpoint of overall response rate, as well as the observed duration and depth of 
responses, including stringent complete responses, demonstrated in a single-arm study. The 
recommended dose of daratumumab is 16 mg/kg body weight administered as an intravenous 
infusion according to the following schedule: 

• Weekly for weeks 1 to 8; 

• Every two weeks for weeks 9 to 24; 

• Every four weeks for week 25 onwards until disease progression. 

1.2 Key Results and Interpretation  

1.2.1 Systematic Review Evidence 

The pCODR systematic review included two single-arm, open-label studies, phase two (MMY2002) 
and phase one/two (GEN501) that evaluated daratumumab monotherapy in patients with multiple 
myeloma.1,2 As the recommended dose of daratumumab is 16 mg/kg, results are reported for 
patients who received 16 mg/kg of daratumumab in MMY2002 (n=106) and GEN501 (n=42). 

 
 

http://www.cadth.ca/pcodr
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MMY2002 
MMY2002 included patients with multiple myeloma who received at least 3 prior lines of therapy 
(including PIs and IMiDs) or whose disease was refractory to both PIs and IMiDs. Patients received 
daratumumab intravenously at 16 mg/kg per week for 8 weeks, then every 2 weeks for 16 weeks, 
and then every 4 weeks thereafter. Patients received therapy until disease progression or until 
unmanageable level of toxic events occurred. Eligibility criteria in both studies included Eastern 
Cooperative Oncology Group performance status (ECOG PS) ECOG PS 0-2. Key exclusion criteria 
include clinically significant cardiovascular and respiratory conditions.  

The median age was approximately 64 years. A total of 36 (34%) patients were 65 to 74 years and 
12 (11%) were 75 years or older. Most patients were ECOG PS 0 or 1, with 8% of patients of ECOG 
PS of 2. The median number of prior lines of therapy were 5; most patients had >3 prior lines of 
therapy (82%).  

GEN501 
GEN501 is included patients with multiple myeloma that required systemic therapy and whose 
disease was relapsed or refractory to at least two prior lines of therapy. Patients received 
daratumumab intravenously at 16 mg/kg once weekly (8 doses; where after the first dose a 3 
week washout period occurred and then resumed with weekly doses), then twice monthly (8 
doses), and then monthly for up to 24 months. Patients received therapy until disease progression 
or until unmanageable level of toxic events occurred. Eligibility criteria in both studies included 
Eastern Cooperative Oncology Group performance status (ECOG PS) ECOG PS 0-2. Key exclusion 
criteria include clinically significant cardiovascular and respiratory conditions. 

The median age was 64 years. A total of 16 (38%) patients were 65 to 74 years and 4 (10%) were 75 
years or older. Most patients were ECOG PS 0 or 1, with 5% of patients of ECOG PS of 2. The 
median number of prior lines of therapy were 4; 62% of patients had >3 prior lines of therapy.  

 
Overall, in MMY2002 and GEN501, the majority of patients received previous PIs (99% with 
bortezomib, 50% with carfilzomib), IMiDs (99% with lenalidomide, 63% with pomalidomide, and 44% 
with thalidomide), or allogeneic stem cell transplant (80%). Almost all patients (97%) were 
refractory to their last line of therapy and (95%) refractory to both a PI and IMiD. A proportion of 
patients were refractory to bortezomib + lenalidomide + carfilzomib + pomalidomide (31%).3 

Efficacy 

MMY2002 
The primary endpoint was overall response rate (ORR) and secondary endpoints included duration 
of response (DoR), progression-free survival (PFS), overall survival (OS), and clinical benefit rate 
(CBR).  

Response was seen in 31 patients (29.6%) (see Table 1). The median time to response was 0.9 
months. The duration of response was 7.4 months. Responses were noted in pre-specified 

subgroups, which was irrespective of previous lines of therapy and refractory status. The clinical 

cut-off date was January 9, 2015, 7.7 months after the last person had received first dose (median 
follow-up was 9.3 months). The median PFS was 3.7. The 12-month OS rate was 64.8% and at the 
updated analysis (June 30, 2015 data cut-off), the median OS was 17.5 months. 
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GEN501 
The primary endpoint was safety, which was determined according to the frequencies and 
severities of adverse events (AEs) and was assessed at each treatment visit; an independent 
review committee evaluated all serious adverse events (SAEs), non-SAEs of grade ≥3, and events 
that caused treatment withdrawal. Secondary endpoints included pharmacokinetics, objective 
response according to the IMWG uniform response criteria for myeloma, time to disease 
progression, DoR, PFS, and OS. 

Response was seen in 15 patients (36%) GEN501 (see Table 1). The median time to response was 1 
month. The duration of response was not reached. It is important to note that the primary 
endpoint in GEN501 was safety and that efficacy outcomes were secondary endpoints. Responses 
were noted in exploratory subgroups, which was irrespective of previous lines of therapy and 
refractory status. The median PFS was 5.6 months. The 12-month OS rate was 77%. 

 
Table 1: Efficacy Outcomes of Patients treated at 16 mg/kg in Study MMY2002 and Study GEN5011,2 
Efficacy Outcomes MMY2002 (n=106) GEN501 (n=42) 

Duration of follow-up, median 
(range) 

9.3 months (0.5-14.4) 16.9 months (0.4-24.9) 

Overall Response Rate, n (%) 
n=31  

29.6%, 95%CI: 20.8-38.9 
n=15 

 36%, 95%CI: 22-52 

TTR, months (range) 1.0 months (0.9-5.6) 0.9 months (0.5-3.2) 

DoR, median (95%CI) 7.4 months (5.5-NE) Not reached  

PFS, median (95%CI) 3.7 months (2.8-4.6) 5.6 months (4.2-8.1) 

CBR, % (95%CI) 34.0% (95%CI: 25.0-43.8) NR 

OS, median  Not reached (13.7-NE) NR 

12-month OS rate, % (95%CI) 64.8 (51.2-75.5) 77 (58-88) 

Updated OS, median (June 30, 2015) 17.5 (13.7-NE) - 
Notes: CBR = clinical benefit rate; CI = confidence interval; DoR = duration of response; IMiD = 
immunomodulatory drug; NE = not estimable; NR = not reported; OS = overall survival; PFS = progression-free 
survival; PI = proteasome inhibitor; TTR = time to response 

 

Safety 
 

MMY2002 
The most common treatment emergent adverse events (TEAEs) of any grade (≥20%) were fatigue 
(40%), anemia (33%), nausea (29%), thrombocytopenia (25%), neutropenia (23%), back pain (22%), 
and cough (21%). Grade 3 or higher anemia and thrombocytopenia occurred more frequently in 
responders than non-responders. No patients discontinued daratumumab because of drug-related 
TEAEs, infusion-related reactions, or death. Thirty percent of patients had a serious TEAE and 23% 
had grade 3/4 serious TEAE. Infusion-related reactions occurred in 42% of patients (none of grade 
4), the most common (≥5%): nasal congestion (12%), throat irritation (7%), and cough, dyspnea, 
chills, and vomiting (6% each). Five patients (5%) discontinued treatment due to a TEAE; this, 
however, was not drug-related. A total of 31 (29%) patients died after treatment: 29 (27%) 
patients died because of progressive disease and two (2%) patients died because of an adverse 
event.  
 
GEN501 
In GEN501, the most common adverse events (≥25%) were fatigue, allergic rhinitis, and pyrexia. A 
total of 26% of patients had a grade 3/4 adverse event. Serious adverse events were reported in 
33% of patients who received 16 mg/kg. Seventy-one percent of patients had an infusion-related 
reaction. 
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Overall, in both MMY2002 and GEN501, no patients discontinued treatment with daratumumab due 
to an infusion-related reaction. Infusion related reactions were managed by administering pre-
infusion medications including antihistamines, antipyretics, and corticosteroids. Grade ≥ 3 
infusion-related reactions in GEN501/MMY2002 were uncommon, only one patient in both studies 
experienced grade ≥ 3 dyspnea infusion-related reaction. 

1.2.2 Additional Evidence  

pCODR received input on daratumumab (Darzalex) for multiple myeloma from one patient 
advocacy group Myeloma Canada. Provincial Advisory Group (PAG) input was obtained from all 
nine of the provinces participating in pOCDR. pCODR also received registered clinician input from 
Dr. Donna Reece, jointly with eight other clinicians, on the behalf of Myeloma Canada Research 
Network. 

One supplemental issue was identified during the development of the review process, a critical 
appraisal of Propensity Score Matching Analysis used to inform the economic evaluation. 

1.2.3 Factors Related to Generalizability of the Evidence  

Table 2 addresses the generalizability of the evidence. An assessment of the limitations and sources of bias 
can be found in Sections 6.3.2.1. 
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Table 2: Assessment of generalizability of evidence for daratumumab 
 

Domain Factor Evidence1,2  Generalizability 
Question 

CGP Assessment of Generalizability 

Population 
 

Line of 
therapy 

Study MMY2002 investigated the efficacy and 
safety of daratumumab in patients with 
multiple myeloma who have received at least 3 
prior lines of therapy (including a PI and IMiD) 
or are refractory to both a PI and an IMiD. The 
majority of patients (82%) received greater than 
3 prior lines of therapy in study MMY2002. 

Do trial results apply to 
patients who have 
completed less than three 
prior lines of therapy? 

 

Only if patients are refractory to both a PI 
and an IMID. 

Co-
morbidities 

In Study MMY2002, patients with the following 
were excluded: Chronic obstructive pulmonary 
disease; Hepatitis B, hepatitis C, or HIV; 
Clinically significant cardiac disease; Myocardial 
infarction within one year; Unstable or 
uncontrolled angina or heart failure NYHA Class 
III-IV;  Arrhythmias requiring treatment or 
intervention; Prolonged QT interval at screening 
(QTcF >470msec). 
 
Multiple myeloma is a disease mostly prevalent 
in older adults who may likely have one of these 
comorbidities 

Do trial results apply to the 
relapsed/refractory 
multiple myeloma 
population based on these 
exclusion criteria?  

The CGP were of the opinion that the 
exclusion criteria was too restrictive for 
application to the real-world clinical 
population. Patients who are physically fit, 
even those with previous co-morbidities, 
Hepatitis B, hepatitis C, or HIV, should be 
offered treatment with daratumumab for 
their multiple myeloma.  

ECOG PS In Study MMY2002, inclusion criteria was for 
patients with an ECOG PS of 0,1 or 2 

Do trial results apply to 
patients with an ECOG PS 
>2? If so, why? 

Patients with ECOG PS of 3 would be treated 
with best supportive care. The CGP agreed 
that use of daratumumab in patients with 
ECOG PS of >2 may be appropriate, 
particularly when their ECOG PS is related to 
their multiple myeloma and could be 
potentially improved with daratumumab. 
Treatment with daratumumab should be left 
to physician discretion.  

 Refractory 
patients 

Study MMY2002 included patients who were 
refractory to carfilzomib. 

Carfilzomib is currently not 
funded in Canada. Do trial 
results apply to the 
Canadian population of 
patients with multiple 
myeloma? 
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Domain Factor Evidence  Generalizability 
Question 

CGP Assessment of Generalizability 

Intervention Dosage Patients enrolled in Study MMY2002 received 
daratumumab at a dose of 16 mg/kg. 

Do trial results apply to 
patients on other dose 
schedules? 

Trial results do not apply to other doses such 
as 8 mg/kg. Response rates by dose were very 
different. 

 Pre-infusion 
medication 

All patients in study MMY2002 were to receive 
pre-infusion medications one hour prior to each 
daratumumab dose. For the first and second 
infusions, methylprednisolone 100 mg IV (or an 
equivalent intermediate or long acting 
corticosteroid) was given. For subsequent 
daratumumab infusions, 60 mg of IV 
methylprednisolone was given. In addition, one 
hour prior to all daratumumab infusions, 
acetaminophen 650 to 1000 mg orally and 
diphenhydramine 25 to 50 mg (or equivalent) 
was to be given  

Are these pre-infusion 
medications used in 
Canadian clinical practise?  

Yes.  

Outcomes Endpoint In Study MMY2002 the primary outcome was 
ORR. 

Is ORR a validated surrogate 
for overall survival in 
relapsed refractory multiple 
myeloma? 

As patients in this setting may be in their last 
line of therapy, HrQoL may be more 
important.  
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1.2.4 Interpretation   

Burden of Illness and Need 

In 2015, the incidence of multiple myeloma was 2,700 with 1,400 Canadians dying of the disease. 
Multiple myeloma is incurable with the average age of diagnosis being 62.4 Despite the 
improvement in clinical outcomes with the use of proteasome inhibitors (PI) and 
immunomodulatory drugs (IMiDs) patients eventually become resistant to these agents. Given the 
dismal prognosis of PI and IMiD refractory patients, there is a clear need for novel non-cross-
resistant modalities of treatment that overcome the tumor microenviroment-mediated drug 
resistance and genetic instability of the disease. Daratumumab represents  the first therapeutic 
monoclonal antibody against a unique CD38 epitope of the plasma cell, which when provided to 
heavily pre-treated myeloma patients, has resulted in improved responses as detailed in this 
review.1,2  

Prior to the results of the MMY2002 trial, a randomized control trial comparing daratumumab 
versus best supportive care would have been possible as the clinical efficacy of the drug was 
unclear. With the current results of the MMY2002 trial, and its clinical responses published on PI 
and IMID refractory patients, a trial comparing daratumumab to best supportive care is not 
feasible.  In response to the feedback related to the feasibility of an RCT from the stakeholders, 
the CGP would like to clarify that a trial comparing daratumumab to best supportive care is not 
feasible for pragmatic reasons; the CGP recognize that it would be challenging to conduct an RCT 
of daratumumab versus supportive care given the tacit knowledge of the literature to ask patients 
to be randomized to daratumumab versus supportive (i.e., there would be difficulties in recruiting 
patients for an RCT such as this). Moreover, the CGP are aware of two large RCTs (POLLOX and 
CASTOR) that indirectly evaluate daratumumab combination in the relapsed or refractory multiple 
myeloma patient population. It is clear that PI and IMiD refractory patients have an accelerated 
mortality with no successful treatment options, making daratumumab an essential agent in 
preventing end organ damage from myeloma, improving patient quality of life, and maximizing 
progression free survival and overall survival.  

Effectiveness 

The MMY2002 trial is an open-label non-comparative phase 2 trial2 reporting on the results of 106 
patients receiving daratumumab at a dose of 16 mg/kg who had received a median of five previous 
lines of myeloma therapy (range 2 – 14), with the majority being refractory to PIs and IMIDs (95%). 
The median time to first response was 1.0 months with a median duration of response of 7.4 
months. Overall responses were noted in 31 patients (29.2%, 95% CI 20.8-38.9). Although not 
powered to assess for progression free survival nor overall survival, the PFS was 3.7 months and 12 
month overall survival was 64.8%.  

Similar results were identified in a dose finding phase 1/2 trial (GEN501) for heavily pre-treated 
myeloma patients, with an overall response rate of 36% in 42 patients who received a dose of 16 
mg/kg.1 

Of importance, there was an absence of Health-related Quality of Life (HRQOL) data at time of 
writing. No HRQOL data were collected for the MMY2002 and GEN501 studies. This is particularly 
salient given that Daratumumab would likely represent the “last line” of myeloma therapy. 
Arguably, HRQOL is likely paramount at this point of the illness trajectory and maybe equally as 
important if not more important than PFS or OS.  
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 Safety 

Toxicity:  
In the phase 1/2 trial,1 infusion-related reactions were reported as mild (71% of patients had 
an event of any grade, and 1% had an event of grade 3). In this dose finding trial 53% (N=30) 
of patients in the 8mg/kg and 26% in the 16mg/kg cohort (N=42) had a grade 3 or 4 adverse 
event. The most common adverse events of grade 3 or 4 (in > 5% of patients) were pneumonia 
and thrombocytopenia. 

When looking at specific phase 2 data at a 16mg/kg dose2 in the MMY2002 trial, infusion 
reactions occurred in 42% of patients, with only 5% being grade 3 and no grade 4 reported 
reactions. Such infusion reactions typically occurred with the first infusion and included 
symptoms such as nasal congestion (13 [12%]), throat irritation (7%), and cough, dyspnea or 
chills (6%).  

Nonresponders to daratumumab had higher rates of grade 3 to 4 anemia and 
thrombocytopenia (24 [32%] and 18 [24%] of 75 patients respectively). Grade 3 or higher 
neutropenia was similar in both responders and non-responders (13 and 12% respectively).  

Death:  
Of the 31 patients in the phase 2 trial2 who died after treatment with daratumumab, 29 died due 
to progressive disease and 2 died from adverse events including H1N1 complications and 
complications post aspiration pneumonia. There is no evidence that daratumumab significantly 
increases the rate of treatment related death.  

Other considerations: 
The treatment duration of Daratumumab in this clinical setting is not clearly known. However, as 
reported by the MMY2002 study, the median duration of response was 7.4 months with a PFS of 3.6 
months. Therefore, the Committee speculates that the duration of therapy may be between 3 to 8 
months, depending on individual cases.  

Another aspect of care may relate to combination therapy that could be used in conjunction with 
Daratumumab. The Committee is unclear with the likelihood of this occurring at an individual 
basis or with its incremental associated costs.  

Quality of Data: 
Our review did not identify any randomized controlled trial data evaluating Daratumumab as a 
single agent or in combination in patients who have failed 3 prior lines of therapy or are refractory 
to both PI and IMiD.  At the time of writing, the sponsors have no plans to carry out such a study. 
The Committee acknowledges that such a study would unlikely to be feasible in this clinical 
setting given the current strong perception of daratumumab’s efficacy and usefulness amongst 
clinicians and patients.  

1.3 Conclusions  

The Clinical Guidance Panel concluded that there may be a net clinical benefit of 
daratumumab in patients with heavily treated multiple myeloma.  This conclusion was based 
on the results of a single phase II study of daratumumab in highly-pretreated patients with 
multiple myeloma, showing clinically meaningful responses with a median duration of 
response of 7.4 months in MMY2002. The adverse event profiles were manageable at the 
16mg/kg dose.  The CGP acknowledges a lack of randomized controlled trial evidence 
supporting an overall progression free and overall survival benefit; however, the CPG 
concluded that daratumumab may be efficacious in producing acceptable clinical responses in 
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refractory myeloma patients, a group of patients with limited treatment options and with a 
poor prognosis.  

The Clinical Panel also considered that:  

• In the absence of the randomized controlled study data addressing daratumumab versus 
Best Supportive Care or Therapy (BSC), the Submitter provide a comparative group to the 
cohort treated with daratumumab within the MMY2002/GEN501 studies.  They did so by 
utilizing a Propensity Score Matching Analysis drawing the control arm population from a 
retrospective International Myeloma Foundation (IMF) Chart review conducted in 2015. The 
details, strengths and limitations of this analysis is documented in the report. In brief and 
taking into account comparability as well as the uncertainty of the estimates, the use of 
daratumumab may appear to translate into a favorable PFS and OS HR of 0.44 (95% CI: 
0.31-0.63) and 0.56 (95%CI: 0.42-0.74) respectively; however, the uncertainty in these 
estimates may be greater than the confidence intervals indicated due to known prognostic 
factors that were not included in the propensity score and due to the potential for 
differences in unknown factors. In their feedback, the submitter commented on the 
pERC’s conclusion related to the propensity score matching analysis. Although the CGP 
appreciate the opinion of the clinical expert consulted by the submitter (i.e., staging and 
time since diagnosis may not be as important as other variables in the PSM analysis), the 
CGP reiterated that staging and time since diagnosis have value and, moreover, staging 
and time since diagnosis may be more salient given the absence of a RCT. 

• It is unclear whether the results of the two studies reviewed, which showed in aggregate 
clinically meaningful responses and PFS in patients with heavily-pretreated (defined as 
being double-refractory or who received > 3 prior lines of therapy) multiple myeloma, 
apply equally to patients who are double-refractory and to patients who are refractory to 
three or more lines of therapy.  

• Specific patient populations were excluded from the phase 2 clinical trial including those 
with chronic obstructive pulmonary disease, Hepatitis B or C, HIV, unstable angina or heart 
failure, or unstable cardiac arrhythmia. The exclusion criteria are restrictive to a real 
world myeloma patient population, and treatment should be offered for patients with 
optimized and/ or well controlled pulmonic, cardiac or infectious disease.  

• The MMY2002 trial investigated the efficacy and safety of daratumumab in patients 
who received at least 3 prior lines of therapy (including a PI and IMID), or are 
refractory to both a PI and an IMID. The use of daratumumab should be limited to 
patients who have received either three or more prior lines of therapy or who have 
been shown to be refractory to a PI and an IMID.   

• Acceptable response rates with less adverse event rates were seen at a 16mg/kg dose, 
which should be the recommended dose provided to patients.  

• Infusion reactions are common with initial dosing daratumumab and decrease with 
subsequent exposures. Infusion centers will be required to provide appropriate 
supervision and pre-medication (i.e. corticosteroids) for patients 

• ORR was the primary outcome in MMY2002. It is recognized that for many patients in 
this trial, this was likely their last line of therapy making such an endpoint clinically 
meaningful. Additional endpoints including quality of life may prove to offer more 
understanding of value of cancer therapy.  

• In the pharmacoeconomic model, daratumumab is compared to treatments often used 
in third line therapy or beyond including high dose dexamethasone, bortezomib, 
cyclophosphamide and dexamethasone, and pomalidomide and dexamethasone. Based 
on surveys of Canadian experts, the manufacturer assumes that the average utilization 
of such regiments in Canada is 6%, 18% and 76% respectively. Patients transitioned to 
daratumumab will have failed IMiD and PI therapy, and they typically present with 
higher rates of end organ damage, immunosuppression, and poor hematopoetic 
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reserve. Such a treatment refractory patient population along with the necessity of 
prolonged daratumumab infusions, nursing time, and management of novel toxicities 
will add to the economic burden of its use.  As such, using IMiD or PI based 
comparators for pharmacoeconomic analysis may underestimate the true economic 
costs of daratumumab.  

• In the pharmacoeconomic model, the effectiveness (OS and PFS) and cost estimates of 
Daratumumab came from the combined patient sample from GEN501/MMY2002 study. 
Based on their study designs and patient characteristics, the pooling of study results is 
appropriate. 

• In their feedback to the initial recommendation, PAG commented on the enthusiasm over 
daratumumab/dexamethasone combination therapy and issues around infusion times. The 
CGP feel that daratumumab is valuable in this patient group. The CGP would also like to 
note that a PFS range of 4-6 months is in line with the General Oncology evaluation of 
meaningful PFS. However, the CGP acknowledge that there has been no significant work 
on what constitute a meaningful PFS in hematology oncology/myeloma. According to the 
Institute for Clinician and Economic, additional 3-5 months of OS or PFS was generally 
recommended as the range for minimum clinically meaningful improvements in breast, 
lung, pancreatic and colon cancers.5 Though there are no current specific 
recommendations for multiple myeloma, it may be reasonable to also consider 3-5 months 
for multiple myeloma given the consistency of these recommendations across the four 
different types of cancer noted above.5 It is worth noting that the feedback from PAG 
regarding triplet therapy is out of the scope of the review. No formal review of the 
evidence for triplet therapy was conducted for this report. Lastly, the CGP agree that 
chair time is a concern from a resource perspective and not necessarily from a patient’s 
perspective. 

• Both the registered clinicians and the CGP noted that pERC recognized that additional 
downstream resources and costs would be incurred due to the interference of 
daratumumab with blood compatibility testing. In their feedback, registered clinicians 
comment on their clinical experience related to interference with blood compatibility 
testing and additional downstream resources. The CGP felt that it is slightly more 
work from a blood bank perspective, however it is relatively easy to manage. The CGP 
suspect that the costs would be minimal from a blood bank perspective; as the 
infrastructure is already set up to do so in other clinical contexts. CGP suggested the 
possibility of phenotyping all myeloma patients upon diagnosis with the possibility 
that they may be getting daratumumab, or at minimum, at the time of first red cell 
transfusion. Alternatively, patients who receive daratumumab could also be red cell 
genotyped at the time the drug is ordered for them. 

• In the Submitter’s feedback on pERC’s initial recommendation, they state that it is 
accepted that patients do derive some clinical benefit after they stop taking a drug. 
According to the CGP, though it is not clearly known, it seems plausible that patients 
could derive benefit after they stopped receiving the treatment given the published 
results. Possible assumptions that may explain the amount of clinical benefit derived 
after progression may be that the drug is not actually stopped on progression, and 
rather additional agents are added; or, the progression is biochemical and the drug is 
continued (i.e., in other words, time to progression is not necessarily reflective of the 
time to next treatment/full palliative care). 
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2 BACKGROUND CLINICAL INFORMATION 

2.1 Description of the Condition 

Multiple myeloma is an incurable plasma cell neoplasm that represents 1.3-1.5% of all new cancers 
in Canada with an estimated 2700 new cases annually.6 The median age of diagnosis is 69 years 
with a 5 year overall survival estimated at 48.5%.7  
 
The morbidity and mortality from myeloma stem from direct and indirect effects of the malignant 
plasma cells and its monoclonal protein. The diagnosis of symptomatic multiple myeloma 
(myeloma that necessitates treatment) is made based on the International Myeloma Working 
Group (IMWG) recommendations.8 Specifically, one must document Clonal bone marrow plasma 
cells ≥ 10% and any one of the following: 1) Hypercalcemia, 2) Renal insufficiency, 3) Anemia, 4) 
Bone lesions or 5) Clonal bone marrow plasma cells ≥ 60%, involved:uninvolved serum free light 
chain ratio  ≥100 or > 1 focal lesions on MRI studies.  
 
Without effective therapy, the illness results in a significant decrease in quality of life and is 
universally fatal. The management of symptomatic myeloma is reliant on effective systemic 
chemotherapy and supportive measures (pain control, antibiotics, kyphoplasty, radiation therapy, 
dialysis and psychosocial supports). The median survival of symptomatic myeloma has significantly 
improved over the last 20 years with concurrent improvements in Health Related Quality of Life 
(HRQOL).9-12  Improvements in outcomes, including overall survival have been predominantly 
attributed to improvements in chemotherapeutics.10,13  
 
Based on understanding of myeloma biology and clinical observations, there has been a paradigm 
shift in the “philosophy” of symptomatic myeloma chemotherapeutic management. Previously, 
there has been a reluctance to use more effective medications or medication combinations sooner 
and/or upfront.14 Rather, clinicians were saving therapeutic options in the relapsed and/or 
refractory setting. This approach was rationale when the chemotherapeutics “tool-box” was 
limited, less efficacious and was associated with significant side effect profile. However, with 
better understanding of biology such as clonal tiding,15-18 emergence of more targeted therapies,19 
indirect data from multiple randomized trials,20 it is now widely accepted that effective 
combination novel therapies should be embraced early and continuously while paying attention to 
side effect profile.  
 
Taken together, a strategy of early continuous therapy result in better outcomes (Overall 
Survival,20 Progression Free Survival 1 & 2,20 HRQOL21,22 and possibly economics23) than a strategy 
of intermittent therapies based on symptoms. 

2.2 Accepted Clinical Practice 

The optimal chemotherapeutic management of symptomatic myeloma remains elusive. Radiation 
therapy remains supportive and reserved for management of pain and localized symptomology 
from plasmacytomas (localized myeloma). Given that myeloma is incurable and patients will 
ultimately receive all possible effective chemotherapeutic options. However, there remains no 
consensus on the optimal sequencing of effective therapies. However, it is widely accepted that 
early combination continuous therapy results in superior outcomes as discussed above.  
 
There are 3 main “currently” available/approved classes of chemotherapeutics in Canada include: 
1) Alkylators such as melphalan, cyclophosphamide, liposomal doxorubicin, 2) Immunomodulatory 
agents (IMiD) such as thalidomide, lenalidomide and pomolidomide, 3) Proteosome Inhibitors (PI) 
such as bortezomib and carfilzomib. In principal, an agent from different therapeutic class is often 
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used in combination an agent from another. All these combinations are often employed in 
conjunction with steroids such as dexamethasone to enhance efficacy. The current 
chemotherapeutic management can be conceptualized as follows:  
 
Transplant Eligible patients with symptomatic myeloma 
 

 
 
Transplant Ineligible patients with symptomatic myeloma 
 

 
 
Various combinations of chemotherapeutics are utilized at each stage with the chemotherapeutic 
goal of suppressing the malignant clone(s), achieving complete remission and maintaining the 
remission/suppression, while paying attention to chemotherapeutic side effects.24   
 
Given that patients with myeloma will eventually relapse, further therapy will be required. The 
choice(s) availed is complex and is dependent on 1) prior therapies and responses, 2) side effects, 
3) patient comorbidities/frailty, 4) funding and 4) individual preferences.25 Moreover, it remains 
unclear how the relative contributions of such factors influence eventual choice(s). Historically, it 
was accepted than prior “failed” chemotherapeutics would not be “reused” again in the 
management of relapsed myeloma in the belief there would be no value. However coupled with 
better understanding of myeloma cancer biology and observational studies, it is now widely 
accepted that re-treatment with prior failed agents or in combination with other active agents 
may have further utility.  
 
With respect to management of relapsed and refractory myeloma, classic phase 3 studies have 
supported the use of medications in all the above categories.26-31 Similarly, the above categories 
of agents have been also evaluated in the newly diagnosed setting demonstrating efficacy and 
value.32-37 Taken together, patients with symptomatic myeloma will ultimately receive all possible 
effective chemotherapeutic options.  
 
The monoclonal antibodies represent a new emerging therapeutic “class” of chemotherapeutics 
for the management of myeloma. One of the most developed options is Daratumumab,38-40 a 
human IgG1k monoclonal antibody that binds with affinity to the CD38 molecule, which is highly 
expressed on the surface of multiple myeloma cells. It is believed to induce rapid tumor cell death 
through programmed cell death, or apoptosis, and multiple immune-mediated mechanisms, 
including complement-dependent cytotoxicity, antibody-dependent cellular phagocytosis and 
antibody-dependent cellular cytotoxicity.   
 
Janssen Canada has submitted a request for funding to CADTH pan-Canadian Oncology Drug 
Review on 21 April 2016. Specifically, they are requesting funding for Daratumumab for the 
treatment of patients with multiple myeloma who 1) have received at least 3 prior lines of 
therapy including a proteasome inhibitor (PI) and an immunomodulatory agent (IMiD); OR 2) have 
failed or are intolerant to a PI and who have failed or are intolerant to an IMiD. 
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2.3 Evidence-Based Considerations for a Funding Population 

The population under consideration essentially includes patients with relapsed and/or refractory 
symptomatic myeloma as defined by the IMWG criteria,41 but more specifically for patients who 
have previously received therapies with PI and IMiD. 
 
There are preclinical,42 Phase 11 and Phase 22 studies supporting the potential benefits of 
Daratumumab as a single agent or in combination with other chemotherapeutics in the 
management of patients with myeloma.  
 
In May 2013, Daratumumab received Fast Track Designation and Breakthrough Therapy Designation 
from the US FDA for the treatment of patients with multiple myeloma who have received at least 
three prior lines of therapy including a proteosome inhibitor and an immunomodulatory agent or 
who are refractory to both a PI and an immunomodulatory agent.  Daratumumab has also received 
Orphan Drug Designation from the US FDA and the EMA for the treatment of multiple myeloma. In 
Nov 2015, the US FDA approved Daratumumab injection for intravenous infusion for the treatment 
of patients with multiple myeloma who have received at least three prior lines of therapy, 
including a proteasome inhibitor (PI) and an immunomodulatory agent, or who are refractory to 
both a PI and an immunomodulatory agent.43 
 
To our knowledge there are several ongoing Phase 3 studies examining the use of Daratumumab in 
combination with other known active anti-myeloma agents in relapsed/refractory setting: 
 
Relapsed and Refractory Multiple Myeloma 

1. Addition of Daratumumab to Combination of Bortezomib and Dexamethasone in 
Participants with Relapsed or Refractory Multiple Myeloma.  
clinicaltrials.gov registration: NCT0213613444  

2. A Study Comparing Daratumumab, Lenalidomide, and Dexamethasone with Lenalidomide 
and Dexamethasone in Relapsed or Refractory Multiple Myeloma. clinicaltrials.gov 
registration: NCT0207600945 

 
Several publications on the economics of management of relapsed and/or refractory multiple 
myeloma may be illustrative, instructive and assist with benchmarking.46-52 

2.4 Other Patient Populations in Whom the Drug May Be Used 

There are ongoing phase 2/3 trials examining the use of Daratumumab in the listed patient 
populations: 
 
Newly diagnosed Multiple Myeloma – Transplant Ineligible 

1. Study Comparing Daratumumab, Lenalidomide, and Dexamethasone With Lenalidomide and 
Dexamethasone in Participants With Previously Untreated Multiple Myeloma.  
clinicaltrials.gov registration: NCT0225217253 

2. A Study of Combination of Daratumumab and Velcade (Bortezomib) Melphalan-Prednisone 
(DVMP) Compared to Velcade Melphalan-Prednisone (VMP) in Participants With Previously 
Untreated Multiple Myeloma.  
clinicaltrials.gov registration: NCT0219547954 

 
Newly diagnosed Multiple Myeloma – Transplant Eligible 

1. A Study to Evaluate Daratumumab in Transplant Eligible Participants With Previously 
Untreated Multiple Myeloma (Cassiopeia).  
clinicaltrials.gov registration: NCT0254138355 
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High Risk Smoldering Myeloma (Phase 2) 
1. A Study to Evaluate 3 Dose Schedules of Daratumumab in Participants With Smoldering 

Multiple Myeloma.  
clinicaltrials.gov registration: NCT0231610656 
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3  SUMMARY OF PATIENT ADVOCACY GROUP INPUT  

One patient advocacy group, Myeloma Canada, provided input on daratumumab for the treatment 
of patients with multiple myeloma who 1) have received at least 3 prior lines of therapy including 
a proteasome inhibitor (PI) and an immunomodulatory agent (IMiD); or 2) have failed or are 
intolerant to a PI and who have failed or are intolerant to an IMiD, and their input is summarized 
below. 
 
Myeloma Canada conducted two online surveys and an interview for this submission. In the case of 
the surveys, a link was sent by e-mail to myeloma patients and caregivers across Canada. It was 
also provided to the International Myeloma Foundation who called on the support of their US 
membership to complete the survey through their online newsletter, and included a link on their 
website, and through their social media networks. 
 
The first survey was issued from September 16, 2015 to October 8, 2015 (herein referred to as 
“Survey 1”). This survey was directed to myeloma patients and caregivers about the impact of 
myeloma on their lives and the effect of treatments on their myeloma. A total of 599 responded 
completed the survey: 559 respondents were from Canada, 39 respondents were from the United 
States, and one respondent was from New Zealand. Canadian respondents represented each 
province and the Yukon; there were no responses from Nunavut or the Northwest Territories. 
Among the 599 respondents, 463 respondents were individuals living with myeloma and 136 
respondents were caregivers.   
 
The second survey (herein referred to as “Survey 2”) was conducted more recently in December 
2015/January 2016 and again in March 2016. Survey 2 was directed to patients and caregivers with 
experience with daratumumab and focused specifically on their experience with this treatment. 
The general questions from the previous survey were not repeated. Myeloma Canada received a 
total of 38 respondents (29 patient respondents and 8 caregiver respondents), who indicated that 
they had used daratumumab to treat their myeloma; 14 respondents were from Canada and 24 
respondents were from the United States. The treatment experience section of this report reflects 
the answers from these 38 respondents. 
 
In addition to the online survey, seven patient respondents were interviewed between March 10 
and April 8, 2016, who had used daratumumab to treat their myeloma. Among the seven 
respondents, four respondents had responded to the online survey. These patient respondents 
were specifically asked whether or not the treatment met their expectations. 
 
From a patient’s perspective, the most important aspect of myeloma to control is infection, 
followed by kidney problems, pain, mobility, neuropathy, fatigue and shortness of breath. 
Respondents indicated that symptoms associated with myeloma affected their ability to work the 
most, followed by the ability to travel, exercise, volunteer, conduct household chores, fulfill 
family obligations, and spend time with their family. Respondents reported using the following 
current therapies: dexamethasone, bortezomib, lenalidomide, autologous stem cell transplant, 
melphalan, cyclophosphamide, thalidomide, pomalidomide, and vincristine, doxorubicin and 
dexamethasone (VAD). Most respondents experienced fatigue with their treatment for myeloma; 
other treatment side effects included: neuropathy, pain, insomnia, stomach issues, nausea, 
shortness of breath, confusion, diarrhea, constipation, and skin rashes.  Myeloma Canada reported 
that for respondents to consider taking a new treatment for their myeloma, the majority of 
respondents indicated that it was important the new treatment bring about improvement in their 
physical condition and that the expected benefit would be a lack of disease progression.  
According to Myeloma Canada, of the 38 respondents who have experience with daratumumab, 
the majority of respondents (58%) rated it as extremely effective, while a minority (11%) rated it 
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as not effective with controlling their myeloma. The majority of respondents reported the side 
effects (e.g., fatigue, constipation, diarrhea, dyspnea, low blood counts, infections, pain, 
decreased appetite, headache, nausea/vomiting, infusion reaction, fever) with using 
daratumumab as being tolerable. Respondents also commented on the time it takes for the 
infusion; in particular, some respondents thought this was positive as the infusion frequency is 
reduced over time. Six out of the seven respondents who were interviewed indicated that 
daratumumab has met their expectations in that they are responding to the treatment and that it 
has improved their quality of life. 
 
Please see below for a summary of specific input received from the patient advocacy group. 
Quotes are reproduced as they appeared in the survey, with no modifications made for spelling, 
punctuation or grammar. The statistical data that was reported have also been reproduced as is 
according to the submission, without modification.  

3.1 Condition and Current Therapy Information 

3.1.1 Experiences Patients have with Multiple Myeloma 

When respondents were asked to rate on a scale of 1-5 (where 1=not at all and 5=significant 
impact), how much symptoms associated with myeloma impact or limit day-to-day activity and 
quality of life; according to Myeloma Canada, respondents indicated their ability to work was most 
affected, followed by ability to travel, exercise, volunteer, conduct household chores, fulfill 
family obligations, and spend time with family.  The results from the respondents are reproduced 
in the table below. 
 
How much symptoms associated with myeloma impact or limit day-to-day activity and quality of 
life? Respondents rated on a scale of 1-5. 

 1 - Not 
at all  

2 
(%, n)  

3  
(%, n) 

4 
(%, n)  

5 - Significant 
impact  
(%, n) 

N/A  Total  

Ability to work 8.38% 
44 

12.38% 
65 

14.29% 
75 

13.14% 
69 

39.24% 
206 

12.57% 
66 

 
525 

Ability to travel 9.92% 
52 

15.84% 
83 

20.61% 
108 

23.66% 
124 

28.63% 
150 

1.34% 
7 

 
524 

Ability to exercise 7.27% 
38 

17.59% 
92 

25.43% 
133 

24.67% 
129 

24.28% 
127 

0.76% 
4 

 
523 

Ability to volunteer 13.33% 
70 

16.00% 
84 

22.67% 
119 

20.19% 
106 

20.19% 
106 

7.62% 
40 

 
525 

Ability to conduct 
household chores 

11.83% 
62 

20.61% 
108 

30.73% 
161 

19.47% 
102 

16.22% 
85 

1.15% 
6 

 
524 

Ability to fulfill family 
obligations 

15.27% 
80 

20.23% 
106 

28.63% 
150 

19.08% 
100 

14.50% 
76 

2.29% 
12 

 
524 

Ability to spend time 
with family and friends 

18.74% 
98 

22.94% 
120 

27.92% 
146 

16.44% 
86 

13.00% 
68 

0.96% 
5 

 
523 

N/A = not available 

 
Myeloma Canada indicated the level of impact varies depending on how long a patient has been 
diagnosed, whether or not he or she has had treatment and whether symptoms are under control. 
Below were some of the key responses reported to help illustrate the impact on their quality of 
life: 

“All of the above, if affected by MM, change the quality of life for both patient and 
caregiver.”  
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“I am presently in remission so am delighted to be doing as much as possible at his time.”  

“Things are always more significant post chemo.” 

 
Myeloma Canada asked respondents to rate on a scale of 1-5 (where 1=not important and 5=very 
important), how important it is to control various aspects of myeloma. The results collected from 
the respondents are reproduced below.  
 

 

According to Myeloma Canada, respondents stated that infections were the most important aspect 
of myeloma to control, followed by kidney problems, pain, mobility, neuropathy, fatigue and 
shortness of breath. Other aspects of myeloma that respondents would like to control included 
mood or emotional issues and stomach issues (e.g., diarrhea, nausea, gastrointestinal upset).   

3.1.2 Patients’ Experiences with Current Therapy for Multiple Myeloma 

Of the 506 respondents who responded to Survey 1, the main treatments respondents used 
included: dexamethasone (n=413); bortezomib (n=370); lenalidomide (n=332); autologous stem 
cell transplant (n=327); melphalan (n=220); cyclophosphamide (n=207); thalidomide (n=109); 
pomalidomide (n=89); vincristine, doxorubicin and dexamethasone or VAD (n=54). 
 
Most respondents reported experiencing fatigue with their current treatment for myeloma. Other 
side effects experienced with their current treatment for myeloma included: neuropathy, pain, 
insomnia, stomach issues, nausea, shortness of breath, and confusion. Myeloma Canada also stated 
that an additional 32 respondents reported stomach related issues (e.g., diarrhea, constipation) as 
a side effect and 12 respondents reported skin rash under ‘Other’ category.  The responses are 
reproduced in the table below. 
 
 
  

How important it is to control various aspects of myeloma? Respondents rated on a scale of 1-5. 

 1 - Not 
important  

2 
(%, n)  

3  
(%, n) 

4  
(%, n) 

5 - Very 
important  

(%, n) 

N/A  Total  

Infections  1.91% 
10 

2.49% 
13 

4.40% 
23 

6.50% 
34 

82.60% 
432 

2.10% 
11 

 
523 

Kidney problems  2.52% 
13 

1.94% 
10 

4.26% 
22 

10.27% 
53 

77.33% 
399 

3.68% 
19 

 
516 

Pain  1.16% 
6 

3.09% 
16 

7.35% 
38 

18.57% 
96 

67.50% 
349 

2.32% 
12 

 
517 

Mobility  1.54% 
8 

1.93% 
10 

7.72% 
40 

19.88% 
103 

66.41% 
344 

2.51% 
13 

 
518 

Neuropathy  1.37% 
7 

2.35% 
12 

7.63% 
39 

21.72% 
111 

64.58% 
330 

2.35% 
12 

 
511 

Fatigue  0.58% 
3 

2.53% 
13 

10.70% 
55 

25.68% 
132 

59.14% 
304 

1.36% 
7 

 
514 

Shortness of 
breath  

1.95% 
10 

3.89% 
20 

11.67% 
60 

22.76% 
117 

57.20% 
294 

2.53% 
13 

 
514 

N/A = not available 
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What side effects were experienced with treatment for myeloma? Respondents selected all that 
applied. 

Side Effect % # of Respondents 

Fatigue  89 447 

Neuropathy  60 304 

Pain  43 219 

Insomnia  57 287 

Stomach Issues  49 248 

Nausea  48 240 

Shortness of Breath  43 215 

Confusion  32 164 

Does not apply to me as I have yet to be treated  2 11 

I don't know or can't remember  1 4 

 
According to Myeloma Canada, almost all respondents (97% out of 491 respondents) rated access 
to effective treatment for myeloma as “very important.” Myeloma Canada also asked respondents 
to rate on a scale of 1-5 (where 1=not important and 5=very important), how important it is for 
them and their physician to have choice based on each drug’s known side effects. Most 
respondents (88% out of 509 respondents) rated this as “5 – very important.”  

Myeloma Canada noted that a majority of respondents (81% out of 349 respondents) indicated that 
they did not experience hardships, were not aware of hardships, or so far are not experiencing 
hardship in accessing treatment.  However, almost 20% of respondents (68 out of 349 respondents) 
reported hardships which included: delays in treatment, more treatment options needed, cost, 
and not able to access clinical trials. One respondent also reported side effects and fear of 
treatment as a hardship (n=1, n=1 respectively).  

Most respondents (88% out of 508 respondents) also reported that improvement of quality of life 
was a “very important” consideration with any treatment for myeloma.  

3.1.3 Impact of Multiple Myeloma and Current Therapy on Caregivers 

Among the 599 respondents, 136 were caregivers. Myeloma Canada noted that more than 136 
respondents answered questions directed to caregivers and indicated that these respondents were 
assumed to be patients.  

Myeloma Canada asked caregivers to rate on a scale of 1-5 (where 1=not at all and 5=significant 
impact), how much symptoms associated with myeloma impact or limit day-to-day activity and 
quality of life. Myeloma Canada submitted that respondents, some of which were patients, 
indicated their ability to travel was most affected, followed by ability to work, spend time with 
family and friends, volunteer, fulfill family obligations, exercise, and conduct household chores.  

When asked about challenges caregivers face as a result of the side effect of treatment, 
respondents, some of which were patients (N=148), indicated having experienced emotional issues 
such as feelings of helplessness, anxiety/worry, stress and depression (n=55). Other respondents 
noted having experienced more chores around the home and less time to do their own things 
(n=22). Some commented on the challenge of dealing with the patient’s mood swings (n=14).Other 
challenges included: tiredness/fatigue, work was affected, food preparation (i.e., patient would 
not eat, or required different meals, food smells were an issue), and financial burden. A total of 
27 respondents indicated experiencing no challenges as a result of the side effect of treatments 
and 10 respondents replied N/A to the question.  
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Myeloma Canada included the following comments to help illustrate the caregiver experiences:  
 

“I get worn down with all the side effects. It never ends. I have to keep the records, ask 
the questions, fill the prescriptions, be alert to infections, ask for test results, chart the 
test results, go to peer group, delay vacations and give my life over to taking care of my 
spouse. I'm not complaining, but retirement wasn't meant to be like this. My spouse does 
what he can, and at times that isn't a lot. Our MM peer support groups gets me through 
and without it I would be less effective and my spouse would not be treated so well.” 
 
“Extra burden both financially and not being able to have a family quality of life. the 
longer the cancer the less support.” 

 “The illness has caused serious damage and my husband is no longer able to help me 
around the house. The treatments has saved his life but the desease has altered the 
quality of life for the worst.” 

3.2 Information about the Drug Being Reviewed 

3.2.1 Patient Expectations for and Experiences to Date with Daratumumab 

Expectations with Daratumumab 
 
Myeloma Canada asked respondents if they were to consider taking a new treatment for their 
myeloma, to rate on a scale of 1-5 how important it is to bring about improvement in their 
physical condition.  It was reported that 82% (n= 431) of respondents rated this as “extremely 
important”.  Myeloma Canada indicated that 90% (n=436) of respondents also reported that the 
expected benefit (such as lack of disease progression) from a new treatment was “extremely 
important”. 
 
Myeloma Canada also asked respondents to rate of a scale of 1–5, where 1 was “not important as 
long as there is a drug” and 5 was “very important to choose which drug would be better suited 
for me”.  87% (n=436) of respondents selected 5 in terms of importance for choice of therapy. 
 
When respondents were asked to rate on a scale of 1 – 5, where 1 was “no side effects” and 5 was 
“significant side effects”, respondents indicated that they were willing to tolerate some side 
effects.  Specifically of the 437 respondents who responded to this question, 10% of respondents 
selected a rating of 5 (tolerate significant side effects), and 6% of respondents selected a rating of 
1 (no side effects). 
 
Experiences with Daratumumab 
 
Myeloma Canada reported that 38 respondents indicated that they had used daratumumab to treat 
their myeloma.  When asked how long they have been on treatment with daratumumab, 
respondents reported the following: 
 

• 1 to 6 months: n=19 (50%) 

• 7 to 12 months: n=7 (18%) 

• 1 to 2 years: n=9 (24%) 

• 3 to 4 years: n=3 (8%) 
 
A total of 21 respondents who had experience with daratumumab provided a response when asked 
in an open-ended question on how myeloma affects them. Of these, 13 respondents commented 
that myeloma is a challenging disease citing pain, low energy and strength, mental and financial 
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issues, uncertainty about next treatments. One respondent stated: “It is a very hard sickness. It is 
very expensive to be treated. Very sensitive disease. Very hard to detect and overall very tricky. 
And also it is easy to reoccur. I hope that more can be done to fight multiple myeloma.” 
Two respondents commented on the treatment side effects. Specifically, one respondent stated: 
“This is a clinical trial for my wife and the experience has been good. My wife surfers from 
extreme weight loss and an inability to regain weight, loss of physical strength, hearing 
problems, pain from her port installation, all side effects from the drugs not the myeloma. The 
myeloma has caused several spinal fractures, with a loss of 2 inches in height and tolerable back 
pain w/o use of pain medication. The chemo drugs appear to be worse than the myeloma.”  One 
respondent reported no affect to lifestyle. One respondent was positive about this new treatment 
and one respondent commented on how the treatments have extended his life.  
 
Respondents were asked in an open-ended question whether daratumumab has changed or is 
expected to change their long-term health and well-being. Myeloma Canada reported that 23 
(72%) respondents provided a positive response.  Of the 32 respondents who responded to this 
question,   

• 13 (41%) respondents indicated that they had seen physical benefits,  

• four (13%) respondents had experienced mental benefits,  

• three (9%) respondents were hopeful for life extension,  

• two (6%) respondents reported that they are in remission,  

• one (3%) respondent had no change in quality,  

• one (3%) respondent was neutral,  

• two (6%) respondents indicated that the treatment was not effective,  

• one (3%) respondent reported that it was not effective so far,  

• four (13%) respondents reported that it was too early to tell, 

• one (3%) respondent stated "more fatigue"; however, it is uncertain if this was a result of 
the dexamethasone treatment or daratumumab treatment 

 
Myeloma Canada has incorporated the following quotes to help illustrate the above responses: 

“My Mprotein number which was on a steep incline has decreased from 27 to 3.5 in over 
15 months....not only is it good physically but also mentally. With two teenage girls, I 
believe I will witness more of their milestones such as graduating from high 
school/university by living longer......that is all thanks to dara.....” 
 
“Given that I have now failed so many drugs, I have a great deal of optimism about my 
future and this has improved my health in numerous ways: eating better, exercise, 
positive thoughts.” 
 
“3 months on dara, too early to tell” 
 
“I have graduated from wheelchair and bedside commode to independent walking and 
ability to complete some household chores.” 

 
“it helped put mm in remission” 

 
When respondents were asked to rate their quality of life while taking daratumumab on a scale of 
1- 5, with 1 as being “poor quality of life” and 5 as being “excellent quality of life”; of the 37 
respondents who answered this question, it was reported that 11 (30%) respondents rated it as 5, 
17 (46%) respondents rated it as 4, while one (3%) respondent rated it as 1. 
 
Respondents were asked to rate on a scale of 1 – 5 how convenient they found it to take 
daratumumab (e.g., does it interfere with their day-to-day activities, does it cause immediate or 
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intolerable side effects), with 1 as being “not at all convenient” and 5 as being “extremely 
convenient”. It was reported that, of the 37 respondents who responded, 16 (43%) respondents 
rated it as 5, nine (24%) respondents rated it as 4. Myeloma Canada indicated that 24 respondents 
provided additional comments. Of these 24 responses, 18 respondents commented on the time it 
takes for the infusion; in particular, some thought this was positive as the infusion frequency is 
reduced over time, and others are retired so they do not mind the time that it takes. 
 
Respondents were asked to rate daratumumab’s effectiveness in controlling their myeloma on a 
scale of 1 – 5, with 1 as being “not effective” and 5 as being “extremely effective”.  According to 
Myeloma Canada, of the 38 respondents who responded, 22 (58%) respondents rated it as 5 
(extremely effective), while four (11%) respondents rated it as 1 “not effective”. 
 
Respondents were also asked to rate daratumumab’s side effects on a scale of 1 – 5, with 1 as 
being “completely intolerable” and 5 as being “very tolerable”.  It was reported that, of the 38 
respondents who responded, 28 (74%) respondents rated it as 5 and seven (18%) respondents rated 
it as 4. The lowest rating was a 3 reported by three (8%) respondents.  In addition, respondents 
were asked to rate specific side effects from 1 – 5, with 1 as being “completely intolerable” and 5 
as being “very tolerable”. The results are reproduced in the table below. In many cases the side 
effect was not applicable, as indicated by the number of respondents in the “N/A” column. 
 

 
1 - Completely 
intolerable – 

2 
(%, n) 

3 
(%, n) 

4 
(%, n) 

5 - Very 
tolerable 

(%, n) 
N/A 

Total 
(n) 

Fatigue  
0.00% 

0 
20.00% 

7 
28.57% 

10 
31.43% 

11 
14.29% 

5 
5.71% 

2 
 

35 

Constipation  
0.00% 

0 
12.12% 

4 
18.18% 

6 
15.15% 

5 
15.15% 

5 
39.39% 

13 
 

33 

Diarrhea  
0.00% 

0 
9.38% 

3 
31.25% 

10 
6.25% 

2 
21.88% 

7 
31.25% 

10 
 

32 

Dyspnea (shortness of breath)  
0.00% 

0 
9.38% 

3 
18.75% 

6 
25.00% 

8 
15.63% 

5 
31.25% 

10 
 

32 

Low blood counts (low white blood 
cells, low red blood cells (anemia) 
and/or low levels of blood platelets  

0.00% 
0 

15.63% 
5 

15.63% 
5 

31.25% 
10 

28.13% 
9 

9.38% 
3 

 
32 

Infections including pneumonia  
6.25% 

2 
6.25% 

2 
6.25% 

2 
9.38% 

3 
28.13% 

9 
43.75% 

14 
 

32 

Pain  
0.00% 

0 
6.67% 

2 
10.00% 

3 
20.00% 

6 
26.67% 

8 
36.67% 

11 
 

30 

Decreased appetite  
0.00% 

0 
3.23% 

1 
3.23% 

1 
22.58% 

7 
35.48% 

11 
35.48% 

11 
 

31 

Headache  
0.00% 

0 
6.45% 

2 
0.00% 

0 
16.13% 

5 
38.71% 

12 
38.71% 

12 
 

31 

Nausea/vomiting  
0.00% 

0 
0.00% 

0 
3.13% 

1 
21.88% 

7 
31.25% 

10 
43.75% 

14 
 

32 

Infusion reaction  
0.00% 

0 
3.03% 

1 
3.03% 

1 
18.18% 

6 
48.48% 

16 
27.27% 

9 
 

33 

Fever  
0.00% 

0 
0.00% 

0 
3.33% 

1 
16.67% 

5 
46.67% 

14 
33.33% 

10 
 

30 
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Nine respondents provided additional comments. Specifically, three respondents stated that they 
had a reaction following their initial infusion. Three respondents reported that their side effects 
were caused by other treatments. One respondent reported that blood counts have risen. One 
respondent reported sweating during and after infusion. One respondent had no effect from the 
infusion.  To help illustrate the respondents’ experiences, Myeloma Canada has included the 
following comments to support the above context. 
 

“I believe that Constipation, Pain, and Fatigue can be attributable to pain medication 
which I started around the same time that I started daratumumab.” 
 
“I'm taking Dara with Pomalyst and fatigue, etc., may be caused by the Pom, not the 
Dara.” 
 
“Initial infusion. Had allergic reaction to drug. Shortness of breath. Skin turned white. 
Had chest pain.  Stop infusion took more Benadryl. Waited 1 hour to continue infusion. No 
reactions after further infusions. Had 25 infusions to date.” 
 
“Of all the chemo over 14 years this has been the easiest to take with the fewest side 
effects.” 
 
“Although living with daily bowel issues going from one extreme to another, the side 
effects are very minimal when compared to the ones I experienced prior and shortly after 
my transplant.” 

 
In addition to the online survey, seven respondents were interviewed who have experience with 
daratumumab to treat their myeloma.  These patients were specifically asked whether or not the 
treatment met their expectations. 
 
Patient 1 – was on the treatment for 7 weeks, but due to lesions and bone pain, treatment was 
discontinued – currently not on treatment. 
 
Patient 2 –has been on the treatment for 14 months. When asked about her expectations – 
respondent stated it had met the respondent’s “expectations and beyond. In every way, I feel 
normal”.  The respondent was expecting a cure. The respondent did have a virus that lasted 5 
weeks; following this, the respondent reported that the quality of life has improved. 
 
Patient 3 – has been on treatment for 3 weeks. The respondent believes that daratumumab is a 
“wonder drug”.  The respondent reported “The response has been outstanding, more than any 
other drug taken in the past 10 years”. The drug has exceeded the respondent’s expectation, 
which was to only see results after two months, but the respondent has seen outstanding results 
after three weeks.  
 
Patient 4 – has been on the treatment for 9 weeks. The respondent stated: “Compared to chemo 
it has been a miracle treatment for me. I was reluctant to go back on treatment even though my 
myeloma was progressing because of my reaction to previous treatments.” The treatment has 
“over exceeded” the respondent’s expectations. The respondent’s numbers are responding, and 
have decreased. “I know a few other patients who have been on it, and they all say the same 
thing.” “It should get covered, because it is the only treatment that I haven’t had side effects, 
most other chemo treatments have sent me to the ER or hospital.” 
 
Patient 5 – has been on treatment for 18 months. The respondent stated: “I didn’t think the 
treatment would lead to a complete remission, I thought it would get the levels down to a 
reasonable level within a few years without having to go through a weekly protocol. Right now I 
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go for treatment once a month, this is no big deal. This is so much easier as your whole life 
revolves around the treatments.” The treatment has improved the respondent’s quality of life as 
the respondent doesn’t have to worry about the cancer right now and can focus on getting 
exercise. 
 
Patient 6 – has been on the treatment for 5 months. The treatment has not quite met the 
respondent’s expectations – “good results with dara, but not as good as expected.” The 
respondent was expecting to be back in remission. “Not in a complete remission, but holding on 
to some good numbers.” Currently, the respondent’s quality of life is “great”, but the respondent 
suffered an “allergic reaction to the first infusion”. The respondent couldn’t breathe, but an hour 
later the respondent was back to normal. The respondent has had constipation, diarrhea, fatigue 
and depression, but stated “as you continue with the treatment, they go away.” 
 
Patient 7 – has been on the treatment for 1 year. The respondent’s expectation was for the drug 
to be effective, “we reach that for at least one year.” The respondent had a “cough at the first 
infusion”, which made the respondent nervous that they may not be able to continue with the 
treatment, but this was not the case as the next infusion had no adverse events. The respondent 
has been able to travel between treatments. 
 
Respondents were asked in an open-ended question whether there was anything else about 
daratumumab that they would like us to know and report. A total of 23 respondents answered this 
question:  

• three reported no problems with the treatment,  

• two respondents repeated their previous comment that it did not work,  

• two indicated that it has the fewest side effects,  

• two noted the side effects are minimal,  

• two noted that the side effects will reduce following first treatment,  

• two reported that the treatment is working,  

• one didn’t understand why all myeloma patients did not have access,  

• one indicated that it was effective for 2 years and then had to switch treatment,  

• two reported that they are taking the drug in combination,  

• one “loved” it,  

• one suggested making the drug more “tolerable for people to digest. It brings down the 
white blood cell count by way too much”, 

• one had nothing more to add, 

• two answered "not at this time", 

• one did not understand the question. 

3.3 Additional Information 

Not applicable. 
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4 SUMMARY OF PROVINCIAL ADVISORY GROUP (PAG) INPUT 

The Provincial Advisory Group includes representatives from provincial cancer agencies and 
provincial and territorial Ministries of Health participating in pCODR. The complete list of PAG 
members is available on the pCODR website. PAG identifies factors that could affect the 
feasibility of implementing a funding recommendation. 

Overall Summary 

Input was obtained from all of the nine provinces (Ministries of Health and/or cancer agencies) 
participating in pCODR. PAG identified the following as factors that could impact implementation 
of daratumumab for previously treated multiple myeloma: 

 Clinical factors: 

• Clarity on patient groups eligible for treatment 
  
 Economic factors: 

• Drug wastage 

• Pre-medication prior to each infusion 

• Unknown and variable treatment duration 
  

Please see below for more details. 

4.1 Factors Related to Comparators 

Both lenalidomide plus dexamethasone and bortezomib plus dexamethasone are funded in all 
the provinces for previously treated multiple myeloma.  PAG noted that pomalidomide is the 
current treatment of choice for third-line therapy. Other treatments available include 
cyclophosphamide/bortezomib/dexamethasone, bortezomib/melphalan/prednisone, 
bortezomib/cyclophosphamide/prednisone, and melphalan plus prednisone.   

PAG noted that the trial submitted for review is a phase 2, non-comparative study. Given the 
current treatment options available, PAG is seeking data on the long term benefits and safety 
of daratumumab compared to currently available treatments.  

4.2 Factors Related to Patient Population 

PAG noted that the prevalent number of patients with multiple myeloma who have 
received three prior lines of therapy and would be eligible for treatment with 
daratumumab is unknown.  
 
PAG is seeking clarity in the patient population who would be eligible for daratumumab.  
 
PAG noted that if and when data becomes available to use daratumumab in earlier lines 
therapy or in combination with chemotherapy, there may be pressure from clinicians and 
patients to use daratumumab outside of the current funding request and review scope.   

Given the many new treatments recently available and possibly more upcoming new 
treatments, PAG is seeking guidance from tumour groups for a national treatment 
algorithm for multiple myeloma and sequencing of treatments.  
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4.3 Factors Related to Dosing 

The weekly dosing schedule in the first eight weeks, the every two weeks dosing schedule 
in weeks 9 to 24 and the every four weeks thereafter until progression are inconvenient for 
patients, especially those who would have to travel far to and from cancer centres with 
the resources to administer and monitor daratumumab infusions.   

4.4 Factors Related to Implementation Costs 

PAG noted that there may be a large prevalent population who would be eligible for 
treatment with daratumumab. As treatment is continued until progression, the unknown 
duration of treatment is a barrier to implementation.  
 
Additional resources will be required for pre-medication, drug preparation, administration 
time and monitoring for multiple severe adverse effects including infusion reactions. 
 
PAG has concerns for incremental costs due to drug wastage, specifically in centers where 
vial sharing would be difficult. Although there are two vial sizes available, dosage is based 
on weight and there will be some drug wastage as any unused portion would be discarded.   

4.5 Factors Related to Health System 

PAG noted that access to daratumumab would be limited to cancer treatment centres with 
the appropriate resources to administer and monitor treatment.  
 
The weekly dosing schedule for the first eight weeks is challenging for managing of 
chemotherapy chair time and pharmacy preparation time, in addition to being 
inconvenient for patients coming in weekly for the infusions. After eight weeks of weekly 
infusions, daratumumab will be given every two weeks for another sixteen weeks and then 
every four weeks until progression, which will also strain chemotherapy chair time, clinic 
time, human resources and patient access. PAG also noted that long infusion time would 
have impact on chemotherapy chair time and the frequent adjustment to infusion rates 
require nursing resources.   
 
Daratumumab, being an intravenous drug, would be administered in an outpatient 
chemotherapy centre or inpatient hospital for appropriate administration and monitoring 
of toxicities. If recommended for funding, intravenous chemotherapy drugs would be fully 
funded in all jurisdictions for eligible patients.  

4.6 Factors Related to Manufacturer 

PAG identified the lack of comparative data and long term data are barriers to 
implementation. 
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5 SUMMARY OF REGISTERED CLINICIAN INPUT 

One clinician input was received in a joint submission from nine clinicians, on the behalf of Myeloma 
Canada Research Network.   

Overall, the clinicians providing input cited that daratumumab provides another therapeutic option 
with a different mechanism of action than current treatments for patients who are refractory to PI 
and IMiD. They identified that daratumumab demonstrates better activity in the heavily pretreated 
and refractory patients and noted that there are currently no approved therapy that provides such 
response with such favourable toxicity profile.  

Please see below for a summary of specific input received from the registered clinicians.  

5.1 Current Treatment(s)  

The clinicians providing input identified that the current treatments include pomalidomide, 
cyclophosphamide, dexamethasone, carfilzomib, bortezomib and melphalan. It was also noted 
that some patients enter clinical trials or may receive combination chemotherapy.  

5.2 Eligible Patient Population 

Some of the clinicians indicated that the eligible patient population will depend how "failed PI 
and IMiDs" is defined.  They noted that the current survival for myeloma patients is about 5-7 
years and since about 15% of myeloma patients will die of their disease yearly, a proportion of 
patients will die prior to reaching the refractory state described in the funding proposal. They 
indicated that all patients who reach fourth-line treatment may be eligible for treatment with 
daratumumab but identified that a number of patients (e.g. the very sick, poor performance 
status, those on dialysis, the very old and those with severe comorbidities) should not be 
prescribed daratumumab and a number of patients decline further treatment or cannot travel to 
chemotherapy clinics for intravenous infusions.  

5.3 Identify Key Benefits and Harms  

The clinicians providing input cited high response rate (progression-free survival and complete 
response) of daratumumab as the most important benefit of this drug leading to improved 
quality and length of life.  Lack of side effects and monotherapy were also seen as strong 
benefits. 

The most common side effect noted by the clinicians providing input was infusion reactions 
associated with the first cycle; however, they noted that these can be controlled easily with pre-
medications and without long-term harm. 

5.4 Advantages Over Current Treatments 

The clinicians providing input identified that for patients refractory to a PI and IMiD current 
therapies are of limited value and options for patients who have failed pomalidomide are very 
poor. In the majority of patients not responding to pomalidomide, having access to another 
agent with significant activity will provide benefit and extend the life of these patients. The 
clinicians providing input stated that daratumumab, a monoclonal antibody with a different 
mechanism of action than pomalidomide, provides another line of therapy for these patients and 
can improve survival and quality of life for those patients who respond to treatment. They noted 
that the overall results are better than those for pomalidomide in a more refractory population 
and appears to be superior to carfilzomib.  
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5.5 Sequencing and Priority of Treatments  

The clinicians providing input indicated that daratumumab should be used after at least three 
prior regimens or when patients are refractory/intolerant to PI and IMiD, as a last line of therapy 
following failure of PI and IMiD combination, or as per the SIRIUS trial. 

Some of the clinicians providing input believe that daratumumab could be used as monotherapy 
or combined with other current treatments. They also indicated that it may possibly replace 
pomalidomide or reduce the use of pomalidomide, which currently may be continued in non-
responding patients due to the lack of any other option for therapy. 

5.6 Companion Diagnostic Testing 
The clinicians providing input indicated that there is no companion diagnostic test required for 
the use of daratumumab. However, it was noted that erythroid phenotype has to be done before 
use of daratumumab in case the patients require red blood cell transfusion.  

5.7 Additional Information 

One of the physicians indicated that daratumumab is the first monoclonal antibody to 
demonstrate single agent activity in relapsed and refractory disease. The physician noted that it 
has demonstrated “incredible activity” in very advanced and heavily pre-treated patients. The 
clinicians providing input noted that there are currently no approved therapies that provides 
such response and with such favourable toxicity profile to this population of myeloma patients. 
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6 SYSTEMATIC REVIEW  

6.1 Objectives 

The objective of this review is to evaluate the safety and efficacy of daratumumab 
(Darzalex) for the treatment of patients with multiple myeloma who have received at least 
three prior lines of therapy including a proteasome inhibitor (PI) and an 
immunomodulatory agent (IMiD), or who are refractory to both a PI and an IMiD.  

Note: A Supplemental Question relevant to the PCODR review for the economic evaluation 
was identified:  

Critical appraisal of the Propensity Score Matching Analysis of MMY2002/GEN501 Data and 
International Myeloma Foundation Medical Chart Review: Daratumumab versus Standard 
Care Therapy for Heavily Pre-Treated and Highly Refractory Multiple Myeloma57 

6.2 Methods 

Review Protocol and Study Selection Criteria 

The systematic review protocol was developed jointly by the Clinical Guidance Panel 
and the pCODR Methods Team. Studies were chosen for inclusion in the review based 
on the criteria in the table below. Outcomes considered most relevant to patients, 
based on input from patient advocacy groups are those in bold. The literature search 
strategy and detailed methodology used by the pCODR Methods Team are provided in 
Appendix A. 

Table 3: Selection Criteria 

Clinical Trial 
Design Patient Population Intervention 

Appropriate 
Comparators* Outcomes 

Published and 
unpublished RCTs 
or non RCTs 
 
In the absence of 
RCT data, fully 
published clinical 
trials 
investigating the 
safety and 
efficacy of 
daratumumab 
should be 
included. 

Adult patients with 
multiple myeloma 
who have received 
at least three prior 
lines of therapy 
including a 
proteasome 
inhibitor (PI) and 
an 
immunomodulatory 
agent (IMiD), or 
who are refractory 
to both a PI and an 
IMiD.  

 

daratumumab 
 
 
 
 
 
 
 
 

All appropriate multi-
agent chemotherapy 
regimens including 
but not limited to: 
 
IMiDs: 

• Pomalidomide 

• Lenalidomide 
 
PIs: 

• Bortezomib 

• carfilzomib  
 

• Other later 
generation PI and 
IMiDs 

 

• BSC 

 

• OS 

• PFS 

• ORR 

• HRQoL 

• AEs 

• SAEs 

• WDAE 

• Renal 
dysfunction 

• Infusion 
reactions  
 

[Abbreviations] OS= overall survival; PFS= progression-free survival; ORR= overall response rate;  HRQoL= 
health-related quality of life; RCT=randomized controlled trial; SAE=serious adverse events; AE=adverse 
events; WDAE=withdrawals due to adverse events 

* Standard and/or relevant therapies available in Canada (may include drug and non-drug interventions) 
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6.3 Results 

Literature Search Results 

Of the 23 potentially relevant reports identified and screened for full text, 8 studies were included in 
the pCODR systematic review and 14 studies were excluded. Reasons for exclusion are provided in the 
diagram below.  
 

  Figure 1. QUOROM Flow Diagram for Inclusion and Exclusion of studies 
 

 
Citations identified in the literature 

search of OVID MEDLINE, MEDLINE Daily, 
MEDLINE In-Process & Other Non-

indexed Citations, EMBASE, PubMed, and 
the Cochrane Central Register of 
Controlled Trials (with duplicates 

removed): n= 225 
 

 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

8 reports presenting data from 2 clinical trials 
 
Study  
Lonial et al Lancet 20162 
Lonial et al Supplementary Appendix Lancet 201658 
Lokhorst et al NEJM 20151  
Lokhorst et al Supplementary Appendix NEJM 201559 
Usmani et al Blood 20163 
Usmani et al Supplemental Appendix Blood 201660  
Reports identified and included from other sources: 
EPAR61 
FDA62 
 

Potentially relevant reports identified 
and screened: n= 19 
 

Potentially relevant 
reports from other 
sources (e.g., ASCO and 
ESMO): n=4 
 

Total potentially relevant reports 
identified and screened for full text 
review: n=23 
 

Review:4 
Abstracts:1 
Duplicate Data: n=2 
No outcomes or additional data of 
interest: n=4 
Commentary and news piece: n= 3 
No published data: n=1 
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Note: Additional data related to Study MMY2002 and GEN501 was also obtained through requests to the 
Submitter by pCODR57  

 

Summary of Included Studies1-3,58-62   

a) Trials1,2,61,62   

Two clinical trials were identified that met the eligibility criteria of this review and were 
selected for inclusion (please see Table 4).  The key inclusion and exclusion criteria of 
both trials were similar.  

Detailed Trial Characteristics 

MMY2002 

Study MMY2002 was a phase II randomized, open-label, multi-centre study that assessed the 
efficacy and safety of daratumumab in the treatment of patients with multiple myeloma who 
received at least 3 prior lines of therapy including a PI and an IMiD or whose disease was 
refractory to both a PI and an IMiD. The trial included dose randomization and expansion cohorts 
using the early and final drug products. The planned study design for study MMY2002 centrally 
randomized patients in part 1 to either group A or group B. Patients in group A, received the dose 
regimen of 16 mg/kg per week for 8 weeks, then every 2 weeks for 16 weeks, and then every 4 
weeks thereafter. Patients in group B received 8 mg/kg every 4 weeks.  

The purpose of part 1 was to select the optimal dose and schedule with a higher overall response 
rate (ORR). Within each randomized treatment group in part 1, a 2-stage design was used in order 
to allow an inefficacious dose schedule to be terminated early for futility (REF-EPAR). The purpose 
of part 2 was to evaluate the efficacy of the selected dose regimen identified in part 1.  

The primary endpoint in MMY2002 was overall response rate (ORR), secondary endpoints included 
duration of response (DoR), progression-free survival (PFS), overall survival (OS), and clinical 
benefit rate (CBR). Response was confirmed on two consecutive measurements, and data were 
assessed by an independent review committee. With a one-sided α of 2.5% and a power of 85%, 
the total sample size within each randomized treatment group in part 1 was 36 response-evaluable 
subjects. If it was determined at the end of part 1 that another treatment group was to be 
evaluate din part 2, an additional 60 subjects were to be enrolled to bring a total number of 
subjects treated during the study to approximately 100 subjects. Central randomization was used 
in part 1 stage 1 using an interactive web response system. Patients were randomly assigned to 
either daratumumab at 8 mg/kg or 16 mg/kg; randomization was stratified by International 
Staging System (I, II, or III) and refractory status (none, refractory to either a PI or IMiD, or 
refractory to both a PI and IMiD). No formal statistical hypothesis testing or statistical comparisons 
were planned or performed.  

GEN501 

Study GEN501 was a phase 1/2, open-label, multicentre, safety study in patients with multiple 
myeloma whose disease as relapsed or refractory to at least 2 prior lines of therapies. There were 
two parts to GEN501, part 1 consisted of a dose-escalation phase and part 2 was a single-arm 
phase with multiple cohorts. In part 1, the dose-escalation study, patients receive doses of 0.005 
to 24 mg of daratumumab per kg of body weight in 10 cohorts. All patients in part 1 received a 
pre-dose before the first full dose, after the first full dose, there was a 3-week washout period of 
time for assessment of safety and pharmacokinetics. Patients in part 2 received doses of 
daratumumab of 8 mg per kg and 16 mg per kg with different schedules. Patients treated with 16 
mg/kg of daratumumab received weekly a dose for 7 weeks, then twice monthly, and then 
monthly for up to 24 months. Patients received treatment until disease progression or until 
unmanageable toxicity.  
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The primary endpoint in GEN501 was safety, which was determined according to the frequencies 
and severities of adverse events (AEs) and was assessed at each treatment visit; an independent 
review committee evaluated all serious adverse events (SAEs), non-SAEs of grade ≥3, and events 
that caused treatment withdrawal. Secondary endpoints included pharmacokinetics, objective 
response according to the IMWG uniform response criteria for myeloma, time to disease 
progression, DoR, PFS, and OS. In part 2, up to 80 subjects could be enrolled for a maximum of 
112 subjects across both parts. Formal statistical hypotheses were not formulated or tested as 
well as no power calculations.  

The definition of ‘line of therapy’ used in both GEN501 and MMY2002 was based on the 
International Myeloma Working Group (IMWG) Criteria. From the MMY2002 Protocol, a single line 
of therapy may consist of 1 or more agents, and may include induction, hematopoietic stem cell 
transplantation, and maintenance therapy (refer to Attachment 1). Radiotherapy, bisphosphonate, 
or a single short course of steroids (i.e., less than or equal to the equivalent of dexamethasone 40 
mg/day for 4 days) would not be considered prior lines of therapy.57 

Prior Cancer Therapy for Multiple Myeloma 
A line of therapy is defined as one or more cycles of a planned treatment program. This may 
consist of one or more planned cycles of single-agent therapy or combination therapy, as well as a 
sequence of treatments administered in a planned manner. For example, a planned treatment 
approach of induction therapy followed by autologous stem cell transplantation, followed by 
maintenance is considered one line of therapy. A new line of therapy starts when a planned course 
of therapy is modified to include other treatment agents (alone or in combination) as a result of 
disease progression, relapse, or toxicity. A new line of therapy also starts when a planned period 
of observation off therapy is interrupted by a need for additional treatment for the disease.57 

Table 4: Summary of Trial Characteristics of the Included Studies1,2 
Trial Design Inclusion Criteria Intervention and 

Comparator 
Trial Outcomes 

NCT01985126 
 
Other Study ID 
numbers: 
CR102651, 54767414 
MMY2002, 2013-
000752-18, SIRUS 
 
 
Randomized, open-
label, multicentre, 
phase 2 study 
 
Enrollment: 124 
 
Start date: 
September 2013 
 
Estimated Primary 
Completion date: 
October 2016 
 
Study Sponsor: 
Janssen Research & 
Development, LLC 
 
26 sites in 3 
countries: United 
States, Canada and 
Spain, (72%) were 

Key Inclusion Criteria: 

• Documented multiple myeloma and 
evidence of disease progression on the 
most recent prior treatment regimen 
based on IMWG criteria 

• Laboratory values and electrocardiogram 
within protocol-defined parameters at 
screening 

• Disease was refractory to both a PI and an 
IMiD. For patients who received more than 
1 type of PI or IMID, their disease was to 
be refractory to the most recent one of 
them, or at least 3 lines of prior therapy 
including PI and IMiD in any order. 

• ECOG performance status score of 0, 1, or 
2 

 
Key Exclusion Criteria: 

• Previously received daratumumab or other 
anti-CD38 therapies.  

•  Received anti-myeloma treatment within 
2 weeks before Cycle 1, Day 1.  

•  Nonsecretory multiple myeloma based 
upon standard M-component criteria (i.e., 
measurable serum/urine M-component) 
unless the baseline serum FLC level was 
elevated.  

Intervention: 
 
Daratumumab was 
administered as an IV 
infusion in 28-day cycles 
until disease progression 
or unacceptable toxicity 
 
In Part 1, patients 
received 1 of the 
following 2 treatment 
regimens:  
 
Group A: daratumumab 16 
mg/kg: Cycles 1 and 2: 
Days 1, 8, 15, and 22 
(weekly), Cycle 3 to 6: 
Days 1 and 15 (every other 
week), and Cycles 7+: Day 
1 (every 4 weeks)  
 
Group B: daratumumab 8 
mg/kg: Cycle 1+: Day 1 
(every 4 weeks) 
 
Patients enrolled in Part 2 
of the study received a 
dose of 16 mg/kg 
 
 

Primary: 
 
ORR 
 
Secondary: 
 

• OS 

• PFS 

• DOR 

• Clinical benefit 
rate (including 
PR, very good 
partial 
response, CR, 
and sCR) 

• Time to 
response 

• Time to disease 
progression 
(TTP) 
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Trial Design Inclusion Criteria Intervention and 
Comparator 

Trial Outcomes 

enrolled at sites in 
the United States. 
 
 

•  Previously received an allogeneic stem 
cell transplant or ASCT within 12 weeks 
before Cycle 1, Day 1.  

•  Received a cumulative dose of 
corticosteroids more than the equivalent 
of ≥ 140 mg of prednisone within the 2–
week period before Cycle 1, Day 1.  

•  History of malignancy (other than 
multiple myeloma) within 5 years before 
Cycle 1, Day 1 

 

 
Comparator: 
N/A 
 

 
NCT00574288 
 
Other Study ID 
numbers: 
CR101876, GEN501, 
DARA-GEN501 
 
Non-randomized, 
open-label, phase 2 
safety study 
 
Enrollment: 104 
 
Estimated Primary 
Completion date: 
December 2016 
 
Estimated 
Completion date: 
August 2017 
 
Study Sponsor: 
Janssen Research & 
Development, LLC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Key Inclusion Criteria: 

• Diagnosis of multiple myeloma (MM) 
requiring systemic therapy 

• Age greater than or equal to (>=) 18 years 

• Eastern Cooperative Oncology Group 
(ECOG) performance status of 0-2 

• Life expectancy greater than (>) 3 months 

• Relapsed from or refractory to two or 
more different prior therapies 

• Signed Informed consent 
 
Key Exclusion Criteria: 

• Plasma cell leukemia defined as a plasma 
cell count > 2000/millimeter^3 (mm^3) 

• Known amyloidosis 

• Participants who previously have received 
an allogeneic stem cell transplant 

• Sensory or motor neuropathy of >= grade 3 

• Past or current malignancy 

• Chronic or ongoing active infectious 
disease 

• Clinically significant cardiac disease 

• Significant concurrent, uncontrolled 
medical condition including, but not 
limited to, renal (except related to MM), 
hepatic, hematological except MM, 
gastrointestinal, endocrine, pulmonary, 
neurological, cerebral or psychiatric 
disease 

• Significant concurrent, uncontrolled 
medical condition including, but not 
limited to, renal (except related to MM), 
hepatic, hematological except MM, 
gastrointestinal, endocrine, pulmonary, 
neurological, cerebral or psychiatric 
disease 

• Other chemotherapy that is or may be 
active against myeloma within 3 weeks 
prior to Visit 2 (Part 1) or the first dose of 
daratumumab (Part 2).  

Intervention: 
 
In Part 1, patients 
received daratumumab in 
10 cohorts, doses of 0.005 
to 24 mg of daratumumab 
per kg of body weight 
(0.005, 0.05, 0.1, 0.5, 1, 
2, 4, 8, 16, and 24 mg per 
kilogram). The two 
lowest-dose cohorts 
(0.005 and 0.05 mg per 
kilogram) had a 1+3 
design, and the other 
eight cohorts 
(0.1, 0.5, 1, 2, 4, 8, 16, 
and 24 mg per kilogram) 
had a 3+3 design. 
 
In part 2, patients 
received daratumumab in 
5 schedules: Patients who 
received the schedule A, 
B, or C regimen received 8 
mg per kilogram, 
and those who received 
the schedule D or E 
regimen received 16 mg 
per kilogram. 
 
The duration (3.25 to 6 
hours) and infusion (500 to 
1000 mL) varied by 
schedule. 
 
Comparator: 
N/A 
 

Primary: 
 
Part 1 and 2: 
Adverse Events 
 
Secondary: 

• Part 1 and 2: 
Pharmacokinetic 
parameters 
based on 
serum/plasma 
concentrations 
of daratumumab 

• Part 1 and 2: 
ORR 

• Time to 
progression 

• DOR 

• PFS 

• OS 

• AEs 
 

  
b) Populations1-3,61,62  

Details of baseline characteristics for MMY2002 and GEN501 are listed in Table 5. In MMY2002 106 
patients and in GEN501 42 patients were treated with daratumumab at a dose of 16 mg/kg. The 
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median age in both studies was approximately 64 years of age. In MMY2002, 36 (34%) patients 
were 65 to 74 years and 12 (11%) were 75 years or older. In GEN501, 16 (38%) patients were 65 to 
74 years and 4 (10%) were 75 years or older. In both studies, most patients were ECOG PS 0 or 1, 
with 8% and 5% of patients who had an ECOG PS of 2 in MMY2002 and GEN501, respectively.  
 
The median number of prior lines of therapy were 5 and 4 in MMY2002 and GEN501, respectively; 
many patients had >3 prior lines of therapy (82% and 62%). Most patients had prior treatment with 
a PI and an IMiD. In MMY2002, the majority of patients received previous PIs (99% with 
bortezomib, 50% with carfilzomib), IMiDs (99% with lenalidomide, 63% with pomalidomide, and 44% 
with thalidomide), or allogeneic stem cell transplant (80%). Almost all patients (97%) were 
refractory to their last line of therapy and (95%) refractory to both a PI and IMiD. A proportion of 
patients were refractory to bortezomib + lenalidomide + carfilzomib + pomalidomide (31%). In 
GEN501, refractory disease was noted in a smaller proportion of patients than MMY2002, 64% of 
patients were refractory to both a PI and an IMiD. Prior therapies to which patients had refractory 
disease carfilzomib (17% of patients) and lenalidomide (74%). Pooled data on types of prior 
therapies in GEN501 and MMY2002 are reported in Table 6.  
 
The baseline characteristics of patients in MMY2002 and GEN501 appeared similar, however, more 
patients in MMY2002 were heavily pre-treated with PIs and IMIDs and the number of prior lines of 
therapies. Key inclusion and exclusion criteria of both studies are presented in Table 4. Eligibility 
criteria in both studies included ECOG PS 0-2. Key exclusion criteria include clinically significant 
cardiovascular and respiratory conditions. 

 
Table 5: Baseline Characteristics of Study MMY2002 and Study GEN501 
Patient Characteristics MMY2002 

(n=106) 
GEN501 (n=42) Combined 

(n=148) 

Age, median in years (range) 63.5 (31-84) 64 (44-76) 64 (31-84) 

65 to <75, n (%) 36 (34) 16 (38) 52 (35) 

≥75, n (%) 12 (11) 4 (10) 16 (11) 

Male, n (%) 52 (49) 27 (64) 79 (53) 

ECOG PS, n (%)    

0  29 (27) 12 (29) 41 (28) 

1 69 (65) 28 (67) 97 (66) 

2 8 (8) 2 (5) 10 (7) 

Lines of Therapy, median 
(range) 

5 (2-14) 4 (2-12) 5 (2-14) 

>3, n (%) 87 (82) 26 (62) 113 (76) 

Prior therapy disease 
refractory to  

   

PI    

Bortezomib 95 (90) 30 (71) 125 (85) 

Carfilzomib 51 (48) 7 (17) 58 (39) 

IMiD    

Lenalidomide 93 (88) 31 (74) 124 (84) 

Pomalidomide 67 (63) 15 (36) 82 (55) 

Thalidomide 29 (27) 12 (29) 41 (28) 

Alkylating Agent 82 (77) 25 (60) 107 (72) 

Both PI and IMiD 101 (95) 27 (64) 128 (87) 

Bortezomib + lenalidomide 87 (82) 27 (64) 114 (77) 

Notes: CI = confidence interval; IMiD = immunomodulatory drug; NE = not estimable; NR = not reported; 

PI = proteasome inhibitor  
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Table 6: Types of prior therapies in MMY2002 and GEN051 

Prior Line of Therapy, n (%) GEN501 and MMY2002 Studies (N=148) 

Prior ASCT 116 (78) 

Prior PI 148 (100) 

Bortezomib 147 (99) 

Carfilzomib 61 (41) 

Prior IMiD 146 (99) 

Lenalidomide 145 (98) 

Pomalidomide 82 (55) 

Thalidomide 66 (45) 

 

Table 7:  Number and Proportion of Patients by the Number of Prior Lines of Therapy57 

Number of Prior Lines of Therapy 

Received in GEN501 and MMY2002 

Number and Proportion of Patients (N=148) 

n, (%) 

2 11 (7%) 

3 24 (16%) 

4 30 (20%) 

5 24 (16%) 

≥ 6 59 (40%) 

 

c) Interventions1-3,61  

MMY2002  

Daratumumab was administered as an intravenous infusion until disease progression, unacceptable 
toxicity, or other reasons according to the Clinical Summary report. There were no dose 
modifications allowed either to increase or decrease to the 16 mg/kg dose. 

For part 1, patients received one of two regimens: 

Group A: daratumumab 16 mg/kg: Cycles 1 and 2: Days 1, 8, 15, and 22 (weekly), Cycle 3 to 6: 
Days 1 and 15 (every other week), and Cycles 7+: Day 1 (every 4 weeks) 
Group B: daratumumab 8 mg/kg: Cycle 1+: Day 1 (every 4 weeks) 
 
An amendment in the study protocol allowed patients in group B the option to cross over to group 
A. Patients who crossed over to group A could begin receiving daratumumab at 16 mg/kg after 
consultation between the investigator and the sponsor’s medical monitor. Patients who crossed 
over from group B and those enrolled in part 2 of the study received a dose of 16 mg/kg (Ref- 
EPAR).  

All patients were to receive pre-infusion medications one hour prior to each daratumumab dose. 
For the first and second infusions, methylprednisolone 100 mg IV (or an equivalent intermediate or 
long acting corticosteroid) was given. For subsequent daratumumab infusions, 60 mg of IV 
methylprednisolone was given. In addition, one hour prior to all daratumumab infusions, 
acetaminophen 650 to 1000 mg orally and diphenhydramine 25 to 50 mg (or equivalent) was to be 
given (Ref – FDA medical review). In order to prevent delayed infusion reactions, all patients in 
study MMY2002 were to receive an oral corticosteroid equivalent to 20 mg methylprednisolone 
once daily for the 2 days following all daratumumab infusions. 

GEN501 

In Part 1, patients received daratumumab in 10 cohorts, doses of 0.005 to 24 mg of daratumumab 
per kg of body weight (0.005, 0.05, 0.1, 0.5, 1, 2, 4, 8, 16, and 24 mg per kilogram). The two 
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lowest-dose cohorts (0.005 and 0.05 mg per kilogram) had a 1+3 design, and the other eight 
cohorts (0.1, 0.5, 1, 2, 4, 8, 16, and 24 mg per kilogram) had a 3+3 design. In part 2, patients 
received daratumumab in 5 schedules: Patients who received the schedule A, B, or C regimen 
received 8 mg per kilogram, and those who received the schedule D or E regimen received 16 mg 
per kilogram. 

All patients in part 1 received a pre-dose (10% of the full dose but not more than 10 mg in total) 
before the first full dose, then after the first full dose there was a 3-week washout period. A 
second pre-dose was then administered which was then followed by six full infusions weekly. Pre-
dosing was done before the first two full infusions to minimize the risk of infusion-related 
reactions. Pre-medications included antihistamines, acetaminophen, and glucocorticoids.  

In part 2, doses of daratumumab of 8 mg/kg and 16 mg/kg were administered with different 
schedules. Patients received daratumumab until disease progression or until unmanageably 
toxicity. Patients received a single pre-dose of daratumumab (10mg) before the first full infusion 
in schedules A and B.  

In MMY2002 and GEN501, treatment with daratumumab ended with disease relapse/progression. 
Upon request from the pCODR Methods Team, the submitter reported that of the 107 patients in 
both studies for whom data on subsequent therapies were available, the most common included 
dexamethasone (58%), pomalidomide (34%), cyclophosphamide (32%), carfilzomib (28%), 
bortezomib (24%), and lenalidomide (16%).57 

d) Patient Disposition61 

Details of the patient disposition for both studies can be found in Table 8.  

A total of 157 patients were screened for enrollment into study MMY2002. Of these patients, 124 
were enrolled and treated. In MMY2002, the clinical cut-off date was January 9, 2015, 7.7 months 
after the last person had received first dose (median follow-up was 9.3 months). At the clinical 
data cut-off date of January 9, 2015, 85% of patients treated at a dose of 16 mg/kg had 
discontinued treatment. The majority of patients discontinued treatment due to disease 
progression, whereas 5% of patients discontinued due to an adverse event, and 3% discontinued 
due to withdrawal of consent. Three patients were lost to follow-up with the reason unknown.  

A total of 93 patients were screened for enrollment into study GEN501. Of these 93 patients, 72 
patients were enrolled and treated. For 16 mg/kg, 42 patients were allocated and received 
daratumumab. At the clinical data cut-off date of January 9, 2015, 67% of patients treated at a 
dose of 16 mg/kg had discontinued treatment. The majority of patients discontinued due to 
disease progression, whereas 2% discontinued due to an adverse event, and 10% discontinued due 
to physician decision. No patients were lost to follow-up. 

Table 8: Patient Disposition for study MMY2002 and study GEN501 
 MMY2002 GEN501 

Treated with 16 mg/kg, n (%) 106 (100) 42 (100) 

Discontinuation 90 (84.9) 28 (66.7) 

Due to Progressive disease 82 (77.4) 23 (54.8) 

Due to Adverse Events 5 (4.7) 1 (2.4) 

Due to Physician Decision/Withdrew consent 3 (2.8) 4 (9.5) 

 

e) Limitations/Sources of Bias 

The main limitations of MMY2002 and GEN501 were their non-comparative study designs (phase 
1/2, single-arm, open-label, non-randomized). Both studies are at risk for a number of different 
biases that can affect the internal validity of a trial. No one was masked to treatment assignment. 
Examples of such biases are patient selection as part of inclusion criteria for eligibility and 
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performance bias due to knowledge of the study treatment. In open-label trials, the reporting of 
adverse events are also likely to be subjectively biased. 
 
In addition the following limitations/sources of bias exist: 

• Formal statistical hypotheses were not formulated or tested and no power calculations 
were performed. Subgroup analyses were performed; however, results should be 
interpreted with caution owing to small sample sizes.  

• No health-related quality of life data were collected for MMY2001 and GEN501. 

• Patients with select co-morbidities were excluded. Multiple myeloma is a disease mostly 
prevalent in older adults who may likely have one of these comorbidities. Consequently, 
excluding these adults from the trial population limits the applicability of results to the 
overall multiple myeloma population. 

• In both studies, patients were previously treated with carfilzomib and thalidomide, both 
agents which are not currently funded in Canada for multiple myeloma.  

• The MMY2002 protocol was amended three times. Major protocol violations occurred in 
nine (8.5%) patients who received daratumumab treatment at 16 mg/kg. Five of these 
patients entered the trial but did not satisfy the inclusion criteria and three received the 
wrong treatment or incorrect dose.61 The GEN501 protocol was amended fourteen times. 
Key amendments included changes to the dosing period and treatment duration. For 
patients who received 16 mg/kg in GEN501, nine patients received the wrong treatment or 
incorrect dose and one patient entered the trial but did not satisfy the inclusion criteria.  

• Study MMY2002 is an ongoing trial, and there is a lack of long-term efficacy and safety 
data. 

• The primary endpoint of GEN501 was safety.  
 

Detailed Outcome Data and Summary of Outcomes 

The main efficacy outcomes for MMY2002 and GEN501 for patients treated with daratumumab at a 
dose of 16 mg/kg are presented in Table 9.1,2,61 

The efficacy results for patients who have received at least three prior lines of therapy or who are 
refractory to a PI and an IMiD, are consistent with the results of the overall patient population from 
GEN501 and MMY2002.57   

Table 9: Efficacy Outcomes of Study MMY2002 and Study GEN501 
Efficacy Outcomes MMY2002 (n=106) GEN501 (n=42) 

Duration of follow-up, median (range) 9.3 months (0.5-14.4) 16.9 months (0.4-24.9) 

Overall Response Rate, n (%) 
n=31  

29.6%, 95%CI: 20.8-38.9 
n=15 

 36%, 95%CI: 22-52 

TTR, months (range) 1.0 months (0.9-5.6) 0.9 months (0.5-3.2) 

DoR, median (95%CI) 7.4 months (5.5-NE) Not reached  

PFS, median (95%CI) 3.7 months (2.8-4.6) 5.6 months (4.2-8.1) 

CBR, % (95%CI) 34.0% (95%CI: 25.0-43.8) 45.2% (29.8%-61.3%) 

OS, median  Not reached (13.7-NE) NR 

12-month OS rate, % (95%CI) 64.8 (51.2-75.5) 77 (58-88) 

Updated OS, median (June 30, 2015) 17.5 (13.7-NE) - 
Notes: CBR = clinical benefit rate; CI = confidence interval; DoR = duration of response; IMiD = 
immunomodulatory drug; NE = not estimable; NR = not reported; OS = overall survival; PFS = progression-free 
survival; PI = proteasome inhibitor; TTR = time to response 
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Response  
 

The primary endpoint of study MMY2002 was objective response rate (ORR), defined as the 
proportion of patients who achieve a partial response (PR), very good partial response (VGPR), 
complete response (CR), and stringent complete response (sCR) based on the International 
Myeloma Workshop Consensus Panel 1 criteria using results from a central laboratory. An 
independent review committee (IRC) was established to review data and assess response of all 
patents on the trial.  
 
Response was seen in 31 patients (29.6%) and 15 patients (36%) in MMY2002 and GEN501 (Table 9). 
The median time to response was approximately 1 month. In MMY2002, three patients had a 
stringent complete response, no patients had a complete response, 10 had a very good partial 
response, and 18 had a partial response. In GEN501, two patients had a complete response, 2 had 
a very good partial response, and 11 had a partial response. The combined (n=148) overall 
response rate was 31% (95%CI: 23.7-39.2). The duration of response was 7.4 months in MMY2002 
and was not reached in GEN501. It is important to note that the primary endpoint in GEN501 was 
safety and efficacy outcomes were secondary endpoints.  In both studies, responses were noted in 
subgroups (pre-specified in MMY2002 and exploratory in GEN501), which was irrespective of 
previous lines of therapy and refractory status (presented in Figure 2 and 3).  
 
Progression-free Survival 
 

In MMY2002, the clinical cut-off date was January 9, 2015, 7.7 months after the last person had 
received first dose (median follow-up was 9.3 months). Of patients treated with 16 mg/kg of 
daratumumab in MMY2002, 75 (70.8%) patients experienced progression. For these patients, the 3-
month, 6-month, and 12-month progression-free survival (PFS) rate was 50.2%, 36.7%, 18.3%, 
respectively. Overall for patients treated with 16 mg/kg of daratumumab, the median PFS was 3.7 
and 5.6 months in MMY2002 and GEN501, respectively.  
 
Overall Survival 
 

Of patients treated with 16 mg/kg of daratumumab, 47 (44.3%) patients in MMY2002 and 11 
(26.2%) patients in GEN501 experienced death. The 12-month OS rate was 64.8% and 77% in 
MMY2002 and GEN501, respectively. At the updated analysis of June 30, 2015, the median OS was 
17.5 months in MMY2002. The median OS was not reached in GEN501.  
 
Health-related Quality of Life 
 

Studies MMY2002 and GEN501 did not collect quality of life data.  
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Figure 2. Forest Plot of Subgroup Analysis on Overall Best response on IRC Assessment of all 
treated patients in MMY2002 (16 mg/kg)61 
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Figure 3. Forest Plot of Subgroup Analysis on Overall Best response of all treated patients in 
GEN501 Part 2 (16 mg/kg)61 
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Adverse Events and Safety61  
 
Adverse Events 
 

In MMY2002, the most common TEAEs of any grade (≥20%) were fatigue (40%), anemia (33%), 
nausea (29%), thrombocytopenia (25%), neutropenia (23%), back pain (22%), and cough (21%). In 
GEN501, the most common adverse events (≥25%) were fatigue, allergic rhinitis, and pyrexia. In 
MMY2002, grade 3 or higher anemia and thrombocytopenia occurred more frequently in responders 
than non-responders. In GEN501, 26% of patients had a grade 3/4 adverse event. 
 
Serious Adverse Events 
 

Thirty percent of patients had a serious TEAE and 23% had grade 3/4 serious TEAE in MMY2002. 
Serious adverse events were reported in 33% of patients who received 16 mg/kg in GEN501. 
 
Withdrawals Due to Adverse Events 
 

In MMY2002, no patients discontinued daratumumab because of drug-related treatment-emergent 
adverse events (TEAEs), infusion-related reactions, or death. There were no discontinuations in 
GEN501 and MMY2002 that were deemed related to the study medication. 
 
Renal Dysfunction 
 

In MMY2002 and GEN501, there were no renal adverse events that were deemed related to the 
study drug. 
 
Infusion Reactions 

 
Infusion-related reactions occurred in 42% of patients in MMY2002 (none of grade 4), the most 
common (≥5%): nasal congestion (12%), throat irritation (7%), and cough, dyspnea, chills, and 
vomiting (6% each). In GEN501, 71% of patients had an infusion-related reaction and were of grade 
1 or 2 except one who had a grade 3 reaction. In both MMY2002 and GEN501, no patients 
discontinued treatment with daratumumab due to an infusion-related reaction. Infusion related 
reactions were managed by administering pre-infusion medications including antihistamines, 
antipyretics, and corticosteroids. Grade ≥ 3 infusion-related reactions in GEN501/MMY2002 were 
uncommon, only one patient in both studies experienced grade ≥ 3 dyspnea infusion-related 
reaction (see Table 10).  

 
Table 10: Most Common (≥5%) infusion-related reactions in MMY2002/GEN50160 

 Daratumumab 16 mg/kg (n=148) 

Event, n (%) All grade Grade ≥3 

Nasal Congestion 17 (11.5) 0 

Cough 12 (8.1) 0 

Rhinitis allergic 10 (6.8) 0 

Chills 10 (6.8) 0 

Throat irritation 9 (6.1) 0 

Dyspnea 8 (5.4) 1 (0.7) 

Nausea 8 (5.4) 0 

 
Treatment-related adverse events and deaths 

 

Details on treatment-emergent adverse events (TEAEs) for MMY2002, GEN501, and MMY1002 are 
reported in Figure 4. Of note, MMY1002 is a phase one study in Japan with two sites, five patients 
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were treated with 16 mg/kg and four patients with 8 mg/kg of daratumumab. The pCODR review 
did not include this study in its review of daratumumab for multiple myeloma because it is not 
meet the systematic review inclusion criteria. For patients treated with 16 mg/kg, 77% of TEAEs 
were drug-related and the maximum severity of any TEAE were mostly grade 2 or 3. No deaths 
were considered to be due to a treatment-related adverse event in the GEN501 and MMY2002 
studies. 

 

 
Figure 4: Overview of treatment-emergent adverse events (all treated analysis set of MMY2002, 
GEN501, and MMY1002).61  
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6.4 Ongoing Trials  

None identified.  
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7 SUPPLEMENTAL QUESTION  

The following supplemental question was identified during development of the review protocol as 
relevant to the pCODR review of daratumumab (Darzalex) for the treatment of patients with 
multiple myeloma who have received at least three prior lines of therapy including a proteasome 
inhibitor (PI) and an immunomodulatory agent (IMiD), or who are refractory to both a PI and an 
IMiD. Topics considered in this section are provided as supporting information. The information 
has not been systematically reviewed.  

7.1 Critical Appraisal of Propensity Score Matching Analysis of MMY2002/GEN501 Data and 
International Myeloma Foundation Medical Chart Review: Daratumumab versus Standard 
Care Therapy for Heavily Pre-Treated and Highly Refractory Multiple Myeloma57 

7.1.1 Objective 

The two pivotal studies included in the pCODR systematic review to assess the efficacy and safety 
of daratumumab in the specified patient population were non-comparative studies. To inform the 
comparator of standard care, propensity score matching techniques were used to form a cohort of 
patients with multiple myeloma who were highly pre-treated and highly refractory to available 
treatment. Effectiveness outcomes included overall survival and progression-free survival.  

Methodology 

The retrospective IMF Chart review was conducted in 2015. The review enrolled patients with 
relapsed MM who had received at least three prior lines of therapy, were refractory to both an 
IMiD and a PI, and were diagnosed on or after January 1, 2006. 

Propensity score calculation was performed using a multivariable logistic regression where 
patients’ treatment was the dependent variable and the modeled covariates were age, gender, 
prior lines of therapy, proportion of patients who were refractory to bortezomib, carfilzomib, 
lenalidomide, and pomalidomide, and albumin at multiple myeloma diagnosis. 

Overall, 148 daratumumab patients and 543 standard of care patients were available for this 
study.  

At baseline eligibility, only 5.5% of IMF patients were refractory to pomalidomide, compared to 
55% of the patients in the MMY2002 and GEN501 studies. This was one of the discrepancies that 
posed a challenge for matching across data sources. In order to address this, a secondary analysis 
of the IMF chart review was conducted to increase the proportion of patients in the IMF study who 
were refractory to pomalidomide at baseline to match the MMY2002/GEN501 patient populations. 
For this purpose, first they identified patients in the sample that were treated with pomalidomide 
after inclusion into the cohort (Time 0). These patients were then followed up prospectively until 
they became refractory to it, thus creating a new Time0 for them (excluding patients whose date 
of death or last contact was the same as the date of refractory status). The remaining patients 
were included into the IMF propensity score sample from the time point they were identified to be 
exposed to three or more prior lines and be refractory to a PI and LEN. This approach increased 
the proportion of pomalidomide refractory patients to 39% but decreased the number of eligible 
IMF patients for propensity score matching to 400.  

Propensity scores 

Propensity scores are a statistical method of adjusting for bias from confounding by indication. 
Through the use of a prediction model the likelihood or propensity of treatment based on a 
specified set of patient characteristics is predicted. By applying the propensity score to two non-
equivalent groups, one is able to balance differences in observed characteristics and potentially 



 

pCODR Final Clinical Guidance Report - Daratumumab (Darzalex) for Multiple Myeloma 
pERC Meeting: September 15, 2016 ; pERC Reconsideration Meeting: November 17, 2016; Unredacted: July 29, 2019  
©2016 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW   44 

obtain less biased estimates of treatment effects. Essentially, propensity scoring attempts to 
simulate randomization of subjects as would occur in a randomized controlled trial.  

Propensity scores are calculated by selecting all covariates that are expected to have an impact 
on the expected results (e.g. patient characteristics, disease severity, and characteristics of the 
treatment). The eventual utility of the propensity score therefore greatly depends on the ability 
to identify all potential confounding factors and including them into the propensity score 
calculation. Additionally, the exclusion of potential confounders or the presence of unknown 
confounders, which would be accounted for during randomization, remains a source of potential 
bias when using propensity score. Once calculated, the score is applied to the data under question 
through 1 of 4 methodologies.  

 

Findings 

Prior to the propensity score matching analyses, there were imbalances which existed between 
the daratumumab and standard care groups for the mean number of prior lines of therapy, 
proportion of male patients, and proportion of patients refractory to pomalidomide, carfilzomib, 
and lenalidomide, and serum albumin (standardized differences >0.1). A greedy matching was 
performed with a caliper of 25% of the standard deviation of the logit-transformed propensity 
scores, without replacement. 
 
After propensity score matching analyses was performed, a total of 126/148 (85.1%) of the 
daratumumab patients were successfully matched with a control patient from the standard care 
group.   

Please see Table 12 for further details of the primary analysis and summary of patient 
characteristics prior to and following propensity score matching.  

Table 12: Summary of Patient Characteristics prior to and following PSM 

 Prior to PSM (all patients) After PSM (matched groups) 

Characteristic Daratumum
ab 
16 mg 
(n=148) 

Standar
d care 
(n = 
380) 

Standardiz
ed 
difference  

p-value  Daratumum
ab 
16 mg 
 (n=126) 

Standar
d care 
(n=126) 

Standardiz
ed 
difference  

p-value  

# of patients 148 380   126 126   

Mean age in 
years 

63.17 62.52 0.07 0.48 63.23 62.17 0.11 0.36 

% male 53.38 61.58 -0.17 0.09 52.38 54.76 -0.05 0.71 

Albumin 35.78 34.60 0.18 0.07 35.46 35.47 -0.002 0.81 

Mean # prior 
lines of 
therapy 

5.38 4.91 0.21 0.04 5.44 5.42 0.01 0.99 

% POM 
refractory 

55.41 37.63 0.36 <0.01 57.14 56.35 0.02 0.90 

% CAR 
refractory 

39.19 15.26 0.56 <0.01 40.48 40.48 0.02 0.90 

% BOR 
refractory 

84.46 94.21 -0.30 <0.01 88.10 84.13 0.11 0.36 

% LEN 
refractory 

83.78 98.42 -0.53 <0.01 95.24 95.24 0.0 1.00 

 

Two variables were not well balanced after matching (mean age and % BOR refractory) but the 
differences were considered not clinically important by the clinical expert’s.  After checkpoint 
meeting, it was also reported that in terms of the double refractory status to PI/IMiD, 86.5% 
versus 100% of patients met the criteria in DARA versus IMF sample, pre-match (see Table 13). 
After matching, percent double refractory was 92.9% in DARA group compared to 100% in IMF 
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sample (standardized difference = -0.39). Overall, DARA sample seemed to be more heavily 
treated in the past than the IMF sample.       

Table 13: Summary of Refractory Status Characteristics Post-Match, by Intervention Group57 

Refractory Status 
DARA Post-Match 

(n=126) 
IMF Post-Match 

(n=126) 

Standardized 
Difference Post-

Match 

P-Value  for 
Difference 

between Groups 

Refractory to PI/IMiD 117 (92.9%) 126 (100.0%) -0.39 <0.01 
              
Refractory to             
   BOR 111 (88.1%) 106 (84.1%) 0.11 0.36 
   CAR 51 (40.5%) 52 (41.3%) -0.02 0.90 
   LEN 120 (95.2%) 120 (95.2%) 0 1 
   POM 72 (57.1%) 71 (56.3%) 0.02 0.90 
              
Refractory to             
   BOR+LEN 110 (87.3%) 100 (79.4%) 0.21 0.09 
   CAR+POM 37 (29.4%) 37 (29.4%) 0 1 
   BOR+LEN+CAR 45 (35.7%) 30 (23.8%) 0.26 0.04 
   BOR+LEN+POM 66 (52.4%) 55 (43.7%) 0.18 0.17 
   BOR+LEN+CAR+POM 34 (27.0%) 25 (19.8%) 0.17 0.18 

 

Next, Cox proportional models with robust variance structure was applied to obtain relative 
effectiveness estimates for OS and PFS.  

Figures of Kaplan-Meier Curves from Submission57 

  

  

 

Based on the primary analysis, median (IQR) and mean (SD) overall survival with daratumumab 16 
mg/kg were 19.92 months (7.59-NR) and 15.70 (0.72). In the standard care group the 
corresponding values were 9.17 months (4.83-16.64) and 10.3 (0.70). This translated into an OS HR 
of 0.44 (95% CI: 0.31-0.63), statistically significant in favour of daratumumab 16 mg/kg. The 
results were in the same direction for PFS as well with an HR of 0.56 (95%CI: 0.42-0.74) 
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The submitter conducted sensitivity analysis for propensity score matching approaches using i) 
matching with replacement of the control cohort, ii) using caliper of 20%, and iii) using optimal 
rather than greedy matching checking both the balance of baseline characteristics and resulting 
OS HR. The results from the sensitivity analysis scenarios were close to the base case results.  
 
 
Limitations 

• As noted by submitter, some prognostically important variables were not available in IMF 
data because they were not measured or had high % missing; and were not included in the 
analysis including beta-2 microglubluin (precluding from obtaining International Staging 
System for multiple myeloma), performance status, cytogenetics, and immunoglobulin 
subtype. The submitter did not have permission to share the IMF chart review protocol 
with the CGP to obtain more details.  

• In addition, the variable on time since diagnosis was not used in the matching since it 
would have limited the matched sample since IMF chart abstraction included only patients 
who have been diagnosed after 2006. The average time since the diagnosis of multiple 
myeloma was 6.3 years in the daratumumab group and 3.5 years in the IMF sample.   

 
Strengths 

• Use of sensitivity analyses and report of matching diagnostics (propensity score distribution 
plots, patient characteristics before and after matching with standardized differences).  

 
Conclusions 
Some prognostically important variables were missing from matching including staging and time 
since diagnosis, and the groups were not balanced in double refractory status. The effect of these 
limitations on outcomes in terms of over- or underestimation of true difference is uncertain.    
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8   COMPARISON WITH OTHER LITERATURE  

MMY3010 is a multicenter (not including Canada), open-label, early access treatment protocol of 
single-agent daratumumab in patients with multiple myeloma who have received at least 3 prior 
lines of therapy including a PI and an IMiD or whose disease is double refractory to both a PI and 
an IMiD, who reside in areas where daratumumab is not commercially available or available 
through another protocol, who have not been enrolled in another daratumumab study, and who 
are not eligible for or who do not have access to enrollment in another ongoing clinical study of 
daratumumab.63 Patients received daratumumab (16 mg/kg) as intravenous infusion on Day 1, 8, 
15, and 22 of Cycles 1 and 2 (weekly dosing), on Day 1 and 15 of Cycles 3 to 6 (every 2 weeks 
dosing), and on Day 1 of Cycle 7 and subsequent cycles (every 4 weeks dosing) until documented 
progression, unacceptable toxicity, or study end. Each cycle was 28 days.63  

Key inclusion criteria included:   

• 18 years of age 

• Documented multiple myeloma and have evidence of disease progression on or after the 
most recent prior treatment regimen as defined by IMWG criteria 

• ECOG performance status score of 0, 1, or 263 

Exclusion Criteria: 
• Ever enrolled in another daratumumab study or eligible for enrollment in another 

ongoing clinical study of daratumumab 
• Received any other anti-myeloma therapy while receiving daratumumab 
• Enrolled in another interventional clinical study with therapeutic intent 
• Known chronic obstructive pulmonary disease (COPD) with a Forced Expiratory Volume 

in 1 second (FEV1) less than 50% of predicted normal 
• Known moderate or severe persistent asthma within the past 2 years, or currently has 

uncontrolled asthma of any classification 
• Prior exposure to any anti-CD38 monoclonal antibody63 

The primary outcome was safety.63 Overall response rates were collected.63 According to the 
submitter, patient reported outcomes (EQ-5D-5L and the EORTC QLQ-C30) were also collected.64 

The estimated enrollment is 400 patients, with an estimated completion of July 2020.63   

Outcomes were not publicly available. However, according to the submitter, in general patients 
maintained their QOL scores while on daratumumab treatment.64  

Given the expanded access design of the study and the lack of peer-reviewed, publicly available 
results, the quality life data described by the Submitter should be interpreted with caution.  
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9  ABOUT THIS DOCUMENT 

This Clinical Guidance Report was prepared by the pCODR Lymphoma & Myeloma Clinical Guidance 
Panel and supported by the pCODR Methods Team. This document is intended to advise the pCODR 
Expert Review Committee (pERC) regarding the clinical evidence available on daratumumab 
(Darzalex) for multiple myeloma. Issues regarding resource implications are beyond the scope of 
this report and are addressed by the relevant pCODR Economic Guidance Report. Details of the 
pCODR review process can be found on the CADTH website (www.cadth.ca/pcodr).    

pCODR considers it essential that pERC recommendations be based on information that can be 
publicly disclosed. Information included in the Clinical Guidance Report was handled in 
accordance with the pCODR Disclosure of Information Guidelines.  

This Final Clinical Guidance Report is publicly posted at the same time that a pERC Final 
Recommendation is issued. The Final Clinical Guidance Report supersedes the Initial Clinical 
Guidance Report. Note that no revision was made in between posting of the Initial and Final 
Clinical Guidance Reports. 

The Lymphoma & Myeloma Clinical Guidance Panel is comprised of three hematologists. The panel 
members were selected by the pCODR secretariat, as outlined in the pCODR 
Nomination/Application Information Package, which is available on the CADTH website 
(www.cadth.ca/pcodr).  Final selection of the Clinical Guidance Panels was made by the pERC 
Chair in consultation with the pCODR Executive Director. The Panel and the pCODR Methods Team 
are editorially independent of the provincial and territorial Ministries of Health and the provincial 
cancer agencies.   

 

 

http://www.cadth.ca/pcodr
http://www.cadth.ca/pcodr
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APPENDIX A: LITERATURE SEARCH STRATEGY & DETAILED 
METHODOLOGY OF LITERATURE REVIEW 

1. Literature search via OVID platform 
 

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials March 2016, Embase 1974 to 2016 April 

28, Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid 

MEDLINE(R) 1946 to Present  

Search Strategy: 

# Searches Results 

1 
(daratumumab* or darzalex* or HuMax-CD38 or HuMaxCD38 or JNJ 54767414 or JNJ54767414 or 

4Z63YK6E0E or 945721-28-8).ti,ot,ab,rn,hw,nm,kf. 
383 

2 1 use ppez,cctr 86 

3 *daratumumab/ 105 

4 
(daratumumab* or darzalex* or HuMax-CD38 or HuMaxCD38 or JNJ 54767414 or JNJ54767414 or 

4Z63YK6E0E or 945721-28-8).ti,ot,ab,kw. 
255 

5 or/3-4 263 

6 5 use oemezd 186 

7 2 or 6 272 

8 limit 7 to english language 258 

9 remove duplicates from 8 194 

 
 
2. Literature search via PubMed 

A limited PubMed search was performed to capture records not found in MEDLINE. 

Search Add to builder Query Items found 

#3 Add Search (#1 AND publisher[sb]) 9 

#1 Add Search (daratumumab*[all fields] OR darzalex*[all fields] OR HuMax-CD38[all fields] 
OR HuMaxCD38[all fields] OR JNJ 54767414[all fields] OR JNJ54767414[all fields] 
OR 4Z63YK6E0E[rn] OR 945721-28-8[rn]) 

66 

 
3. Cochrane Central Register of Controlled Trials (Central) 

Searched via Ovid 

4. Grey Literature search via:  
 

http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=3
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=1
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Clinical trial registries:  
 

U.S. NIH ClinicalTrials.gov 
http://www.clinicaltrials.gov/ 
 
Canadian Partnership Against Cancer Corporation. Canadian Cancer Trials 

 http://www.canadiancancertrials.ca/ 
 

Search terms: daratumumab 
 

Select international agencies including: 
 
Food and Drug Administration (FDA): 
http://www.fda.gov/ 

 
European Medicines Agency (EMA): 
http://www.ema.europa.eu/ 

 
Search terms: daratumumab 

 
Conference abstracts: 
 

American Society of Clinical Oncology (ASCO) 
http://www.asco.org/ 
 
American Society of Hematology (ASH)  
http://www.hematology.org/Annual-Meeting/  
 

Search terms: daratumumab 
last 5 years 
 
 

Literature Search Methods 

The literature search was performed by the pCODR Methods Team using the search strategy 
provided in Appendix A.  

Published literature was identified by searching the following bibliographic databases: MEDLINE 
(1946- ) with in-process records & daily updates via Ovid; Embase (1974- ) via Ovid; The Cochrane 
Central Register of Controlled Trials (March 2016) via OVID; and PubMed. The search strategy was 
comprised of both controlled vocabulary, such as the National Library of Medicine’s MeSH (Medical 
Subject Headings), and keywords. The main search concept was daratumumab. 

No filters were applied to limit the retrieval by study type. The search was also limited to English-
language documents, but not limited by publication year. The search is considered up to date as 
of September 1, 2016. 

Grey literature (literature that is not commercially published) was identified by searching the 
websites of regulatory agencies, clinical trial registries and relevant conference abstracts.  
Searches of conference abstracts were limited to the last five years.  Searches were supplemented 
by reviewing the bibliographies of key papers and through contacts with the Clinical Guidance 
Panel. In addition, the manufacturer of the drug was contacted for information as required by the 
pCODR Review Team.  

 

http://www.clinicaltrials.gov/
http://www.canadiancancertrials.ca/
http://www.fda.gov/
http://www.ema.europa.eu/
http://www.asco.org/
http://www.hematology.org/Annual-Meeting/
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Study Selection 

One member of the pCODR Methods Team selected studies for inclusion in the review 
according to the predetermined protocol. All articles considered potentially relevant were 
acquired from library sources. Two members of the pCODR Methods Team independently made 
the final selection of studies to be included in the review and differences were resolved 
through discussion. 

Included and excluded studies (with reasons for exclusion) are identified in section 6.3.1. 

 

Quality Assessment  

Assessment of study bias was performed by one member of the pCODR Methods Team with 
input provided by the Clinical Guidance Panel and other members of the pCODR Review Team.  
SIGN-50 Checklists were applied as a minimum standard. Additional limitations and sources of 
bias were identified by the pCODR Review Team.  

 

Data Analysis 

No additional data analyses were conducted as part of the pCODR review. 

Writing of the Review Report 

This report was written by the Methods Team, the Clinical Guidance Panel and the pCODR 
Secretariat:   

• The Methods Team wrote a systematic review of the evidence and summaries of 
evidence for supplemental questions. 

• The pCODR Clinical Guidance Panel wrote a summary of background clinical 
information and the interpretation of the systematic review. The Panel provided 
guidance and developed conclusions on the net clinical benefit of the drug.  

• The pCODR Secretariat wrote summaries of the input provided by patient advocacy 
groups, by the Provincial Advisory Group (PAG), and by Registered Clinicians. 
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