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Multimodality targeting of MM in the context of the BM microenvironment 
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Mortality remains high although novel agents have 
resulted in improved survival

OS from diagnosis between 
2001 and 2010 (N=1,038)2

*Trend for improvement during this time period thought to be due to high-dose therapy and supportive care.

There is still a need for more efficient treatments offering higher 
response and better outcomes

OS from diagnosis between 
1971 and 2006 (N=2,981)1
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OS, overall survival.
1 Adapted from Kumar SK, et al. Blood 2008;111:2516–20; 2 Kumar SK, et al. Leukemia 
2014;28:1122–8.
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OS for refractory Myeloma patients in the Daratumumab era

ü Median age is 64 years (range 32-82) and 54% were
female

ü Patients received a median of 6 lines of therapy and
median time to start Datarumumab treatment from
their diagnosis was 63 months (6-255 months)

ü Majority were quad- and penta-refractory (86,9% and
70,8%, respectively)

ü 32,3% of patients received Daratumumab as a single
agent and most patients received a combination if
IMiD (DPd: 50,8% and DRd: 6,2%) or a IP(DVd: 6,9%)

Nooka et al, ASH 2018



New Approaches in Late Relapse

ü Most patients have cycled through common agents

ü Chemotherapy based approaches while short term response, don’t result in long term
control

ü Need new MOA or targets:

a. New chemotherapy
b. XPO1 
c. New IMIDs
d. Bcl-2/MCL-1
e. Immune targeted agents 
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Venetoclax: Mechanism of Action

1 2 3An increase in BCL-2
expression allows the cancer
cell to survive

Proapoptotic 
proteins

(BAX, BAK)

Antiapoptotic 
proteins
(BCL-2)

Venetoclax binds to and inhibits 
overexpressed BCL-2

Venetoclax

BH3 only

BAX
BAK

BCL-2 BCL-2

Mitochondria Mitochondria

Apoptosis is initiated

Cytochrome C

Apoptosome

APAF-1

Active caspase

Procaspase

Mitochondria

Kumar S, et al. ASCO 2015. Abstract 8576.





A model for Venetoclax resistance



Background of combination therapy with Venetoclax in  MM 

üThe modest or marginal efficacy of Venetoclax as a single agent observed in three xenograft models in which BCL-2,
BCL-XL, and MCL-1 were variably expressed is likely due to the coexpression of either BCL-XL and/or MCL-1 and therefore
they focused on combination regimens with therapeutic agents that may inhibit their activity;

üBortezomib induces caspase-dependent degradation of MCL-1 via upregulation of NOXA, a BH3-only protein that
selectively neutralizes MCL-1 prosurvival activity in HMCLs: the inhibition of BCL-2 by venetoclax and downmodulation
of MCL-1 by bortezomib is sufficient to induce synthetic lethality in vivo;

üThe data suggest that the combination of Venetoclax with bortezomib is most likely to be efficacious in multiple
myeloma patients that coexpress BCL-2 and MCL-1 but not BCL-XL.

Punnoose E.A.; Mol Cancer Ther; 15(5) May 2016 



Background of combination therapy with Venetoclax in  MM 

üThe data indicate that, in addition to MCL-1, BCL-XL is
heterogeneously expressed in HMCLs and patient samples. The
expression profile of BCL-XL relative to BCL-2 and MCL-1 may be an
important predictor of response to venetoclax sensitivity as a
monotherapy and in combination with bortezomib.

üTo determine the latter, the authors developed robust IHC assays for
evaluating BCL-2, BCL-XL, and MCL-1 expression, and cutoffs for
evaluating these potential predictive biomarkers in multiple myeloma
patient samples.































Primary endpoints: safety, tolerability, and PK of AMG 176
Secondary endpoints: pharmacodynamic evaluation of
MCL-1 inactivation and multiple myeloma response
assessment.

Results: At the data cutoff date (March 15, 2019), 26 RRMM
patients had received AMG 176 (median age 63.5 years).
Patients had a median of 5 prior lines of therapy, and 20
patients (77%) received ≥ 5 prior therapy lines. Patients
received a median (range) of 2 (1–8) cycles of study
treatment. Most patients discontinued treatment due to
progressive disease (n = 22 [85%])











Conclusions

ü New targets and agents are important options for refractory MM

ü Understanding how to dose and how to schedule new agents is a critical question

ü New targets may help to overcome resistence to previous agents

ü Short and long term outcomes are linked to access
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