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Background

Multiple-class drug combinations have long 
been integral to the management of multiple 
myeloma (MM). This has led to significant 
advances in myeloma survival with agents such 
as lenalidomide and daratumumab moving to 
frontline therapy. Therefore, relapse therapy 
requires rational sequencing strategies to prioritize 
effective regimens with each treatment line 
without compromising access to subsequent lines.

At first relapse, most transplant-eligible 
patients would have undergone RVd (lenalidomide, 
bortezomib, dexamethasone) induction with 
subsequent consolidative high-dose therapy 
with autologous stem cell rescue and Len 
(lenalidomide) maintenance. For transplant-
ineligible patients, frontline therapy with DRd 
(daratumumab, lenalidomide, dexamethasone) 
has become the standard of care until myeloma 
progression or drug intolerance. With the 
increasing adoption of quadruple therapy in 
frontline treatment, a significant proportion of 
patients will soon be multi-class exposed or 
refractory at early relapse, including exposure to 
daratumumab, lenalidomide, and bortezomib. 

This shift necessitates careful consideration 
of treatment sequences based on available 
regimens, which include previous treatment 
responses, cytogenetic and molecular risk profiles 
(e.g., high-risk versus standard-risk disease), 
disease kinetics at relapse, and the potential 
benefit of therapies with novel mechanisms of 
action. Achieving and maintaining sustained 
minimal residual disease (MRD) negativity is also 
critical, as patients in this category consistently 

experience better outcomes, regardless of 
cytogenetic risk or line of therapy.1

The provisional algorithm from Canada’s Drug 
Agency (CDA) sets out the currently funded and 
available combinations for Canadian patients with 
relapsed MM.2 Patients should be treated with 
agents that their disease is sensitive to at the time 
of relapse. Most patients will be lenalidomide-
refractory by the time of the second line, and by 
the third line, most patients will be either exposed 
or refractory to both an immunomodulatory drug 
(IMiD) and proteasome inhibitor (PI; bortezomib or 
carfilzomib), as well as an anti-CD38 monoclonal 
antibody (mAb; daratumumab or isatuximab), 
resulting in the need to use agents with alternative 
mechanisms of actions. Complicating sequencing 
decisions is the paucity of data supporting many 
of these combinations following treatment with an 
anti-CD38 monoclonal antibody as these are being 
moved into earlier lines of therapy.

The differentiation of these considerations 
allows for rational sequencing strategies tailored 
to the patient. This review will focus on patients 
with early relapsed/refractory MM (RRMM; 1-3 
prior lines), who are relapsing on lenalidomide and 
daratumumab and those who are relapsing on 
lenalidomide but not exposed to daratumumab, 
with particular focus on recently available 
therapies, such as SVd (selinexor, bortezomib, 
dexamethasone), IsaKd (isatuximab, carfilzomib, 
dexamethasone) and IsaPd (isatuximab, 
pomalidomide, dexamethasone). 
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A Quick Primer on Daratumumab-
based Combinations in Early RRMM

Daratumumab is currently available 
in combination with either lenalidomide or 
bortezomib in the relapsed setting (POLLUX, 
CASTOR).3,4 The phase III POLLUX trial randomized 
patients to lenalidomide and dexamethasone with 
or without daratumumab (DRd vs. Rd). The results 
showed a median progression-free survival (PFS) 
of 45 months and median overall survival (OS)  
of 67.7 months DRd vs. a median PFS of  
17.5 months and 51.8 months OS for Rd alone. 
The rates of MRD negativity were higher for the 
triplet combination (21 vs. 6.4%). However, OS was 
similar for patients who achieved MRD negativity, 
regardless of the therapy they received.3 Despite 
the impressive results of the POLLUX trial, most 
patients will be ineligible for this combination 
as many patients received lenalidomide with or 
without daratumumab at frontline treatment.

As for the Phase III CASTOR trial, the median 
PFS was once again longer in the daratumumab 
arm at 16.7 months vs. 7.1 months (HR: 0.22). 
Similarly, patients who received daratumumab 
had higher rates of MRD negativity (14 vs. 2%).4 
Unfortunately, in the subgroup of patients who 
are lenalidomide-refractory at the last line of 
treatment, the median PFS was 9.3 months vs.  
4.4 months, with MRD negativity rates of only 8.9% 
in the DVd arm compared to 0% in the Vd arm. 
Even in patients who were lenalidomide-exposed 
but not refractory, the median PFS was 9.5 months 
vs. 6.1 months, and MRD rates were 7.9% and 
1.7%, respectively.5 Real-world retrospective data 
from the Canadian Myeloma Research Group and 
German Munster Myeloma databases show a slight 
improvement in reported PFS for patients (n=23) 
receiving DVd, which is reported at a median of 
12.9 months.6

Lenalidomide and Daratumumab-
Refractory Patients

For patients in whom disease progresses on 
both lenalidomide and daratumumab (i.e. frontline 
DRd), primary treatment considerations based on 
the CADTH funding algorithm include the use of 
PI-based regimens, such as SVd, Kd (carfilzomib, 
dexamethasone) or PVd (pomalidomide, 
bortezomib, dexamethasone).2 Access to Pom 
(pomalidomide) remains limited to double-class 
refractory disease (progressed on Len and PI), 
often in the third line or later (Table 1). 

Due to the early use of anti-CD38 monoclonal 
antibodies and lenalidomide, most patients will 
be refractory to these agents at early myeloma 
relapse. Selinexor is a first-in-class reversible 
nuclear export protein exportin 1 (XPO1) inhibitor. 
XPO-1 has been found to be upregulated in various 
cancer types, and increased XPO-1 expression in 
MM has been correlated with worse prognosis.7 
By blocking XPO1, tumour suppressor proteins 
accumulate, resulting in apoptosis and cell cycle 
arrest. Selinexor has activity as a single agent as 
well as in combination with many anti-myeloma 
therapeutics.8 Due to its novel mechanism of 
action and ability to block tumour suppressor 
genes from exiting the myeloma cell, both clinical 
and preclinical data show efficacy in high-risk 
patients.9,10

SVd was approved by Health Canada 
in 2022 and is recently provincially funded in 
most Canadian provinces. The BOSTON trial, a 
randomized Phase III study, evaluated SVd vs. 
Vd (bortezomib, dexamethasone) in patients who 
had received one to three prior lines of therapy. 
The trial demonstrated a PFS benefit of SVd over 
Vd across all subgroups, particularly in PI-naive 
patients, who exhibited a median PFS of  
29.5 months compared to 9.7 months in the Vd 
arm (hazard ratio (HR) 0.29; 95% confidence 
interval (CI): 0.14-0.63; p < 0.001)11. Notably, in 
patients who had received only one prior line of 
therapy, the median PFS was 21 months for SVd 
vs. 10.7 months for Vd (HR 0.62; 95% CI:  
0.41-0.95; p = 0.028), indicating that SVd is a 
highly effective option, especially in PI-naive 
patients at first relapse. Patients who were Len 
refractory in 1-3 prior lines continued to derive 
benefit from the triplet combination compared to 
Vd with a median PFS of 10.2 months vs.  
7.1 months (HR 0.52; 95% CI: 0.31-0.88).12 
Seventeen patients in the BOSTON trial received 
prior daratumumab, 11 in the SVd arm and 6 
in the Vd arm. While the numbers are small, 
an exploratory analysis was performed, which 
showed a mPFS of 12.2 months vs. 5.6 months 
between the two groups, respectively. While the 
small numbers limit generalizability, it does support 
the use of SVd after daratumumab.13

Treatment with SVd, however, requires close 
monitoring for adverse events, especially during 
the initial cycles in which treatment intolerances 
predominate. A significant proportion (65%) 
of patients in the BOSTON trial required dose 
adjustments of selinexor with a median dose of 
71.4 mg per week (protocol dose 100 mg/week). 
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Patients who had dose adjustments exhibited  
a median PFS of 16.6 months compared to  
9.2 months in those who did not, suggesting that 
appropriate dose modifications can enhance 
treatment durability and patient outcomes 
through cumulative dose exposure. The overall 
response rate (ORR) was also higher in patients 
who received dose adjustments (81.7%) vs. those 
who did not (66.7%).14 These findings underscore 
the importance of supportive care and proactive 
management of adverse events to prevent early 
discontinuation and maximize clinical benefit.   
Current recommendations suggest using at 
least two prophylactic antiemetics, including a 
5-HT3 antagonist like ondansetron, combined 
with another antiemetic, such as olanzapine and/
or aprepitant, to effectively mitigate nausea, a 
common side effect.15 Additional supportive care 
involves fluid hydration to manage hyponatremia 
and the judicious use of growth factors to address 
cytopenias.16

Practical Considerations for SVd 
SVd should be considered after the first 

relapse from DRd or Len maintenance, especially 
when the patient is bortezomib-naïve. Using 
SVd before a carfilzomib-based regimen in the 
treatment sequence is strategic, as bortezomib 
is unlikely to produce durable responses if 
administered after carfilzomib progression.17,18 
Individual provincial formularies may also limit the 
use of SVd if a patient is deemed refractory to a 
PI. Furthermore, transcriptomic data combined 
with ex vivo drug sensitivity studies indicate 
that resistance to daratumumab may be linked 
to increased sensitivity to selinexor, suggesting 
potential added synergy with selinexor following 
daratumumab relapse.19 

In clinical practice, starting selinexor at 
a lower dose (e.g., 60-80 mg weekly) with 
dose adjustments as needed, combined with 
close monitoring and supportive care, helps 
minimize early treatment discontinuation due to 
intolerance. Aggressive antiemetic management 
should include at least dual prophylactic agents, 
particularly at the start of treatment. Administer 
8 mg ondansetron 30 to 60 minutes before 
each selinexor dose, continuing every 8 hours 
for 2 days, along with low-dose olanzapine 
(2.5 mg–5.0 mg qhs) or aprepitant (125 mg PO 
on day 1, followed by 80 mg for 2 days each 
week).20 Tapering after the first 6-8 weeks can be 
considered as nausea rates typically improve with 
each subsequent cycle.16 Alternatively, a once-

weekly oral dose of Akynzeo (netupitant 300 mg 
+ palonosetron 0.5 mg) can also be considered, 
with or without low-dose olanzapine. Note that 
dexamethasone dose reduction may be required 
when using Neurokin-1 (NK1) receptor agonists.21,22

Lenalidomide-Refractory but Anti-CD38 
Monoclonal Antibody-Sensitive Relapse

IsaKd is a compelling option in disease 
refractory to Len and/or bortezomib but not yet 
progressing on an anti-CD 38 mAb, as evidenced 
by the IKEMA trial (Table 1). This Phase III trial 
randomized patients with 1-3 prior lines of 
therapy to IsaKd vs. Kd. The trial demonstrated a 
significantly longer median PFS for IsaKd  
(35.7 months) compared to Kd (19.2 months; HR 
0.58; 95.4% CI: 0.42-0.79), with particular benefit 
observed in patients who had not received an 
anti-CD38 mAb in the frontline setting.23 Notably, 
patients continued to derive durable responses 
even after more than one prior line of therapy, with 
a median PFS of 38.24 months for those who had 
received one prior line of treatment, and  
29.21 months for those with two or more treatment 
lines.24 The improvement in PFS2 (47.2 months  
for IsaKd vs. 35.6 months for Kd; HR 0.68;  
95% CI: 0.50-0.94) further supports the early use 
of isatuximab in combination with carfilzomib in 
relapsed/refractory settings in the non-anti-CD38 
mAb-refractory patient group.25

Practical Considerations for IsaKd
To reduce the treatment burden associated 

with twice-weekly carfilzomib, a once-weekly 
schedule (70 mg/m² on Days 1, 8, and 15) has 
been explored in a Phase II trial, demonstrating 
high efficacy with an ORR of 87.55% and no new 
safety concerns.26 This regimen may provide a 
more convenient option for patients; however, 
careful patient selection and cardiac optimization 
are crucial to managing the potential cardiotoxicity 
associated with carfilzomib.

Based on available data, it is challenging to 
determine whether pursuing IsaKd and foregoing 
SVd (thereby losing access to bortezomib if 
PI refractory) would result in better long-term 
outcomes than administering SVd before IsaKd. 
However, it is crucial to consider the treatment 
options available throughout a patient’s treatment 
course and to prioritize maintaining multiple 
effective options to achieve durable long-term 
remission while also keeping in mind the potential 
for future effective regimens. 
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In patients who do not receive isatuximab 
with carfilzomib, an alternative option is IsaPd 
(isatuximab, pomalidomide, dexamethasone), 
as demonstrated in the ICARIA-MM trial. This 
combination is considered after at least two prior 
lines of therapy, including lenalidomide and a 
PI (Table 1). The trial showed that IsaPd had a 

median PFS of 11.53 months compared to  
6.47 months with Pd alone (HR 0.596; 95% CI: 
0.436-0.814; p = 0.001).27 Updated data also 
indicate statistically significant improvements 
in OS, with IsaPd achieving 24.6 months vs.           
17.7 months with Pd (HR 0.776; 95% CI: 0.594-
1.015; p = 0.0319). Additionally, median PFS2 was 

Study/Regimen n
Median 

Age 
(Years)

Prior Lines
Triple 
Class 

Refractory 
(%)

Dara Ref 
(%)

mPFS 
(Months)

mOS 
(Months)

Notes

DREAMM-734;  
BVd (B 2.5mg/kg IV 
q3w, V 1.3mg/m2 
D1,4, 8, 11 cycles 
1-8) vs. DVd 

243 
(BVd); 

251 
(DVd)

65 
(34-86) 
BVd; 64 
(32-89) 

DVd

≥1 PL (not 
refractory to 

or intolerant of 
bortezomib or 
daratumumab)

None

Dara 
exposed 1% 
BVd and 2% 

DVd

36.6 vs. 
13.4 (HR 

0.41; 
95% CI 

0.31-0.53); 
p<0.00001

@ 18 months 
 OS 84% vs. 

73% (HR 
0.57 95% 

CI 0.4-0.8); 
p=0.00049

Previous PI: 
90% BVd, 86% 
DVd Previous 

IMiD: 81% BVd, 
86% DVd

DREAMM-835;  
BPd (B 2.5 mg/kg 
IV cycle 1, then  
1.9 mg/kg IV q4w 
cycle 2+, P 4 mg 
D1-21 (28 days/
cycle) vs. PVd (21 
days/cycle)

155 
(BPd); 

80 
(PVd)

67 
(40-82) 
BPd; 68 
(34-86) 

PVd

≥1 PL that 
included 

lenalidomide

81% BPd 
and 76% 
PVd (Len 

refractory)

22% BPd 
and 25% 

PVd to anti-
CD38 mAb

NR vs. 12.7 
(HR 0.52; 
95% CI 

0.37-0.73); 
p<0.001

Data not yet 
mature

Ocular events 
are managed 

with dose 
delays, and 

every 8 weeks 
dosing

CARTITUDE-436; 
Cilta-cel 0.75 x 106 
CAR-T cells/kg  
vs. SOC (PVd/DPd) 

208 
(Cilta-
cel); 
211 

(SOC)

61.5 
(27-78) 
Cilta-
cel; 61 

(35-80) 
SOC

1-3 PL 
including 

PI and 
lenalidomide 
(lenalidomide 

refractory)

14.4% 
(Cilta-cel) 
and 15.6% 

(SOC)

23.1% 
(Cilta-cel) 
and 21.3% 

(SOC)

NR vs. 11.8 
months 

(HR:0.26 
(95% CI 

0.18-0.38); 
p<0.0001

Data not yet 
mature

US FDA-
approved after 

1 or more PL 
including an 
IMiD, PI and 
refractory to 
Lenalidomide

KarMMa-337; 
Ide-cel 150-450 
x 106 CAR-T cells 
vs. SOC with 
the option for 
crossover after 
confirmed PD

254 
(Ide-
cel); 
132 

(SOC)

63  
(30-81) 
Ide-cel; 

63  
(42-83) 

SOC

2-4 PL 
(IMiD, PI and 

daratumumab)

65%  
(Ide-cel) 
and 67% 

(SOC)

95%  
(Ide-cel) 
and 93% 

(SOC)

13.8 
months 
vs. 4.4 
months 

(HR 0.49 
95% CI, 

0.38-0.63)

Data not yet 
mature

US FDA-
approved after 
2 or more lines 

of therapy
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also longer with IsaPd, at 17.5 months vs.12.9 
months with Pd (HR 0.735; 95% CI: 0.569-0.950;  
p = 0.0091).28

Practical Considerations for IsaPd
IsaPd is well tolerated and may be prioritized 

for patients who are not candidates for carfilzomib, 
particularly in the elderly population, where 
carfilzomib can be challenging to administer. For 
these patients, a more tolerable bortezomib-based 
regimen such as SVd can be used in the second 
line, with IsaPd reserved for the third line. In 
some provinces IsaPd is available to patients who 
progressed on upfront RVd.

Real-world Data on Post-anti-CD38 
Monoclonal Antibody Relapse

The initial trials leading to the funding and 
approval of carfilzomib with dexamethasone 
(ENDEAVOR) and pomalidomide with 
dexamethasone were performed prior to the 
widespread use of daratumumab.31,34 The 
Canadian Myeloma Research Group has since 
analyzed the effectiveness of these regimens 
in the post-daratumumab setting using real-
world Canadian datasets. Their analysis showed 
that patients who received carfilzomib-based 
therapy post-daratumumab had a median PFS 
of 4.5 months and OS of 14.5 mo. For the group 
who received pomalidomide-based therapy, the 
PFS was 5.2, and the OS was 21.7 months. In the 
group that received both an IMiD and PI combined 
with either carfilzomib and/or pomalidomide, the 
median PFS and OS were 4.1 months and  
14.5 months, respectively.35 These results, while 
not meeting our hopes, underscore the need for 
including novel agents that target new pathways 
in earlier lines of therapy. This highlights a 
significant gap in our currently funded regimens. 
It is our hope that these newer and more effective 
regimens, which have shown efficacy in treating 
this difficult-to-manage patient population, will 
soon be accessible.

Evolving Therapeutic Strategies for 
Emerging Challenges in Early RRMM

The landscape of MM therapy is rapidly 
evolving, with novel agents targeting new 
pathways and employing unique mechanisms of 
action. These therapies hold significant promise 
for improving patient outcomes, especially as 
more patients are exposed to anti-CD38 mAb in 
frontline settings. Recent data from the PERSEUS 

and IMROZ trials have highlighted the benefits 
of incorporating anti-CD38 mAb into four-drug 
regimens for newly diagnosed MM, benefiting 
both transplant-eligible and transplant-ineligible 
patients. In the PERSEUS trial, the combination 
of DaraRVd demonstrated a 48-month PFS rate 
of 84.3% compared to 67.7% with RVd alone (HR 
0.42; 95% CI: 0.30-0.59; P < 0.0001) in transplant-
eligible newly-diagnosed patients.36 Similarly, 
the IMROZ trial showed that IsaRVd achieved a 
60-month PFS rate of 63.2% vs. 45.2% with RVd 
alone (HR 0.596; 98.5% CI: 0.406-0.876;  
P = 0.0005) in transplant-ineligible patients.37

As these effective combinations move to 
front-line therapy, most patients are likely to 
become triple-class refractory at early relapse, 
further complicating treatment selection. 
Consequently, a broad range of distinct treatment 
options, optimized sequencing, and efficacy in 
later-line settings is crucial. Two Phase III studies 
on belantamab mafodotin have recently been 
published, showing impressive results, which are 
anticipated to undergo review for US Food and 
Drug Administration (FDA) approval following 
its market withdrawal after the DREAMM-3 
study failed to demonstrate a statistically 
significant PFS benefit (Table 2).38-40 Belantamab 
mafodotin is associated with unique ocular side 
effects, necessitating eye exams, but it is quite 
manageable with appropriate dose reductions and 
adjustments to treatment frequency. Additionally, 
two Phase III clinical updates on B-cell maturation 
antigen (BCMA) chimeric antigen receptor (CAR) 
T-cell therapies in early RRMM have demonstrated 
potent activity (Table 2).41,42 These therapies 
are effective in improving responses in triple-
class refractory patients with early RRMM. It is 
imperative that we prioritize efforts to ensure 
these advanced treatments are available to our 
patients in a timely manner.

Conclusion

A range of treatment options is crucial, given 
the highly heterogeneous nature of MM, which 
presents with a variable and often unpredictable 
disease course. The complexity of MM, both at 
diagnosis and relapse, is driven by increasing 
genomic events and clonal evolution, leading to 
numerous mechanisms of therapy resistance. We 
are now confronted with the specific need for 
efficacious treatments in triple-class refractory 
patients in early RRMM. Despite these challenges, 
the advancements in treatment have been 
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tremendous, and the landscape is poised to 
change significantly in the upcoming years.

While the current review considered the 
available options as somewhat static, it is 
important to recognize that new approvals are 
on the horizon, driven by ongoing advancements 
in MM care. These emerging treatments, 
often accessible through clinical trials, offer 
opportunities to target myeloma cells using unique 
mechanisms of action. Promising results have 
been observed with deep treatment responses 
from CelMods (Cereblon E3 ligase modulators) 
and agents targeting not only BCMA but G Protein-
Coupled Receptor, Family C, Group 5, Member D 
(GPRC5D) and Fc Receptor-Like 5 (FCRL5) as well. 
These novel therapies are likely to reshape our 
treatment approaches in MM, moving us closer to 
the common goals of achieving durable remission 
and, potentially, a cure.
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