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Multiple myeloma (MM) is the second most common hematological cancer after diffuse large
B-cell lymphoma, accounting for about 10% of all blood cancers [1]. Since 1990, the global incidence
has increased by 126%, and it typically occurs in the elderly, with 85 and 60% of diagnoses made in
individuals over 55 and 65 years of age, respectively [2].

MM is a hematologic disease characterized by a clonal proliferation of aberrant plasma cells in the
bone marrow, associated with excessive production of monoclonal immunoglobulins in blood and urine.
This monoclonal protein (M-protein) is able to induce various types of impaired immune function,
and in addition, MM typically causes end-organ damage consisting of specific signs and symptoms,
such as hypercalcemia, renal insufficiency, anemia, and lytic bone lesions (CRAB criteria) [3].

The treatment options in MM has changed over the last two decades, and the therapy
armamentarium of effective anti-myeloma drugs, used both at diagnosis and at relapse, has expanded
significantly with the introduction of several novel agents, including proteasome inhibitors (PIs,
bortezomib, carfilzomib, and ixazomib), immunomodulatory drugs (IMiDs, thalidomide, lenalidomide,
and pomalidomide), and histone deacetylase blocked (HDAC, panobinostat) [3,4]. With improved
treatment regimens and the use of high-dose chemotherapy, followed by autologous hematopoietic
stem-cell transplantation (ASCT), median overall survival (OS) of newly diagnosed MM (NDMM)
patients eligible for ASCT is 6–8 years. At present, approximately 50% of MM patients are still alive
5 years after the initial diagnosis, even though the OS of these patients, both young and elderly,
has steadily risen over the last few years. One-third of the patients can live more than 10 years,
according to disease risk staging (International Staging System—ISS) and cytogenetic abnormalities
(Revised International Staging System—R-ISS) that have an impact on prognosis [5]. However, despite
the availability of these new drugs and high-dose chemotherapy followed by ASCT, MM still remains
largely an incurable disease, even in standard risk patients. Despite most of the patients achieving
response with the initial treatment, the majority of them experience a relapse [3]. Natural history of
MM is characterized by an alternation of phases of disease remission, followed by phases of relapse.
The duration of remission phases tends to progressively decrease at every subsequent relapse, until
MM becomes refractory to all available drugs.

In newly diagnosed eligible MM patients, a large proportion of patients with MM can now
achieve a hematologic complete response (CR), thanks to recent treatment advances that include the
combined use of immunomodulatory drugs and proteasome inhibitors, in association with high-dose
chemotherapy with ASCT. Unfortunately, despite this, most MM patients achieving CR eventually
relapse, suggesting that a very small, but clinically relevant, proportion of clonal plasma cells persist
in the bone marrow after therapy, and these cells are not detected by current techniques. Over
the last few years, newly specific assays with greater sensitivity have been developed to detect
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minimal residual disease (MRD), including multiparameter flow cytometry (MFC), allele-specific
oligonucleotide quantitative polymerase chain reaction (ASO-qPCR), and next-generation sequencing
(NGS) techniques [6].

Currently, the treatment goal of first-line therapy is the achievement of MRD negativity.
A large-cohort analysis confirms that MRD status is a value surrogate marker both for progression-free
survival (PFS) and OS in patients with MM, including those who had achieved a CR. About 50–80% of
transplants-eligible and 15–30% of transplant-ineligible patients achieve MRD negativity after first line
treatment based on the new drugs combination. In addition, all recent studies confirmed that MRD
has an impact on MM patient’s outcome, regardless the treatment used [3,6].

In order to prevent and to overcome the natural relapse or treatment resistance, ongoing
challenges to identify novel therapeutic strategies and new compounds with different mechanisms
of actions are necessary. Over the last few years, scientific attention has been drawn increasingly to
immunotherapeutic strategies with the potential for improved targeting for MM clonal plasma cells to
maintain a prolonged response, and to achieve a possible cure for MM patients. The field of immune
therapy has been accelerating in the treatment of hematological disease and also has a central role
in MM.

Allogenic stem-cell transplantation (allo-SCT) can be considered the first immunotherapy offering
the potential for prolonged survival time in MM patients. T cells of the donor, co-administered with
the stem cells, can recognize minor histocompatibility antigen-presenting myeloma cells in the human
leukocyte antigen (HLA)-matched setting and are able to eliminate clonal plasma cells, resulting in the
so-called graft-versus-myeloma effect [7]. Long-term survival in a small subset of MM patients after
allo-SCT demonstrates the potential role of immunotherapy in MM, but allo-SCT is also associated
with a high rate of treatment-related mortality [8], and it should be purposed within clinical trials.

Immunotherapy, either passive, as in the case of monoclonal antibodies (MoAbs) and cellular
products directed against clonal plasma cells, or active (when a patient’s immune system is stimulated
to induce an immune response against tumor cells) is currently the key strategy for the treatment of
hematologic malignancies, especially MM [3].

MoAbs, in particular, have entered clinical practice for the treatment of MM. Clonal plasma cells
show several surface molecules that have been explored as potential targets for MoAbs. These include
CD38, CD40, CD138, CD56, CD54, IL-6, PD1, CD74, CD162, b2-macroglobulin, kappa light chain, B-cell
maturation antigen (BCMA), ganglioside GM-2, and the signaling lymphocyte activation molecule F7
(SLAMF7). Ideally, these MoAb-therapeutic targets should be predominantly expressed on aberrant
plasma cells and not on normal hematopoietic cells or non-hematopoietic tissue [9]. In addition,
MoAbs may modulate the bone marrow microenvironment, resulting in the enhancement of the
host antitumor immune response. MoAb therapies involve several mechanisms of action, including
direct cytotoxic effects on the clonal plasma cell, antibody-dependent cellular cytotoxicity (ADCC),
antibody-dependent cell-mediated phagocytosis (ADCP) and complement-dependent cytotoxicity
(CDC).

In MM, these immunotherapeutic agents can be used as monotherapy, or, even more successfully,
in combination with other anti-MM drugs to further improve depth and duration of response by
preventing the outgrowth of resistant clones. Two antibody targets, SLAMF7 and CD38, are of particular
interest in MM. The first in class Elotuzumab, a humanized immunoglobulin IgG1 monoclonal antibody
that targets SLAMF7 in combination with lenalidomide and dexamethasone (Rd) was approved by the
Food and Drug Administration (FDA) in 2015 and by the European Medical Agency (EMA) in 2016 for
the treatment of relapse-refractory MM (RRMM) [10]. More recently, Elotuzumab has been combined
with pomalidomide and dexamethasone and with bortezomib and dexamethasone in triplet therapies,
both resulting in superior PFS compared with duplets standard Pd and Vd [11,12].

The second important antibody target in MM is CD38 and several CD38-targeting antibodies have
been developed. Daratumumab, the first humanized IgG1K monoclonal antibody targeting CD38,
revealed anti-MM efficacy as monotherapy, as well as in combination with Rd and VD (bortezomib and
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dexamethasone) in heavily pretreated RRMM patients, which resulted in FDA and EMA approval [8].
Daratumumab was evaluated with pomalidomide and dexamethasone (Dara-Pd) and, in a preliminary
phase II trial, this combination showed a better response in heavily pretreated patients, compared to
Pd. Thus, following the encouraging results of this study, the triplet Dara-Pd received accelerated
approval by FDA in 2017 for RRMM patients who previously received both an IMiD and a PI [13].
Definitive results will come from the phase III trial APOLLO (NCT03180736) comparing Dara-Pd
versus Pd in RRMM patients. Based on the results of the randomized phase III trial comparing D-Rd vs.
Rd, the FDA approved daratumumab in combination with lenalidomide and dexamethasone in newly
diagnosed MM not eligible for ASCT [14]. In addition, Dara-VMP has recently been approved by both
the FDA and EMA, thus becoming one of the standards of care for transplant-ineligible patients with
newly diagnosed MM [15].

Daratumumab has also been incorporated in the induction, consolidation, and maintenance
approach, in association with standard of care treatment based on VTd, (bortezomib, thalidomide, and
dexamethasone) as a frontline therapy for NDMM transplant-eligible patients. In September 2019, based
on the encouraging results of the CASSIOPEIA trail, the FDA approved frontline Dara-VTd as induction
for transplant-eligible patients [16]. Other ongoing phase II/III trials are evaluating the front-line
daratumumab in transplant-eligible patients, in combination with VRd (EMN17/PERSEUS/GRIFFIN
trials) and VCd (EMN18 trial) as induction, consolidation, and maintenance.

Similarly, to daratumumab, isatuximab, another IgG-k chimeric monoclonal antibody targeting
CD38, showed a promising efficacy when administered as a single agent or in association with
other specific drug in heavily pre-treated MM patients [17]. A phase III study (ICARIA) comparing
isatuximab plus pomalidomide and dexamethasone versus pomalidomide and dexamethasone showing
a consistent benefit in terms of ORR and PFS for the triplet arm compared to the control group [18].
Other MoAbs, with different targets, are under investigation in MM treatment, for example, siltuximab
(anti-interleukin 6) and inhibitors of programmed cell death protein 1 (PD-1)/programmed cell death
ligand 1 (PD-L1). PD-1/PD-L1 pathway is a negative regulator of immune activation, and recently,
it was demonstrated that the combination of lenalidomide plus PD-1/PD-L1 inhibitors is associated with
increased apoptosis of MM clonal plasma cells. However, there are few limited data from clinical trials
of PD-1/PD-L1 MoAbs in MM patients [19]. The FDA discontinued phase III trials (KEYNOTE-183) that
compared Pd with or without pembrolizumab in RRMM patients due to increased risk of death [20].

Summing up, the field of immune therapy has also taken center stage in MM and
some immunotherapies are currently approved for the treatment of MM, while several others
immunotherapeutic approaches are under investigations and represent a very interesting area of
experimental trials. Clinical trials using bispecific antigen-directed CD3 T-cell engager (BiTE),
antibody–drug conjugate (ADC), and chimeric antigen receptor T-cell (CAR-T) therapy are ongoing.

Specifically, ADCs are monoclonal antibodies bound by a chemical linker to specific cytotoxic
compound direct against surface antigens of the target cells. ADCs target cells expressing their specific
antigen and are internalized releasing the cytotoxic compound leading to cell death. In MM, the
safety, tolerability, and preliminary clinical results of B-cell maturation antigen (BCMA)–ADC, a novel
antibody toward specific plasma cells antigen (BCMA) conjugates to the microtubule-disrupting agent
monomethyl auristatin F (Belantamab Mafodotin), were analyzed in phase I, II, and III trials, showing
remarkable activity in patients with advanced MM [21–24], receiving FDA and EMA approval in this
setting in 2020. Other ADCs for MM patients are under investigation in ongoing trials.

Instead, bispecific monoclonal antibodies are engineered compounds that are able to redirect T
and NK cells toward tumor cells, in order to restore the immune suppressor activity of the natural
immune system against pathological cells. BiTe links the invariant part of CD3 of the T cell receptor on
T cells and specific surface antigen on pathological cells leading to T cell proliferation and activation
and tumor cells apoptosis. Among several potential target, expressed on clonal plasma cells, BCMA
represents the most important and encouraging target. AMG 420, the first anti-BCMA BiTe, binds to
CD3+ T cells and BCMA+ MM cells, which make a cross linking between both cells to induce MM
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cells apoptosis. AMG 420 is under investigation in phase I trials in RRMM patients, and it has shown
high efficacy by depleting BCMA+ MM clonal plasma cells [25]. Now, a similar compound with more
convenient administration, AMG-701, and many others such as BiTe are under investigation [26,27].

CAR-T therapy is a very exciting treatment for RRMM. CARs are fusion proteins incorporating an
antigen-recognition domain and T-cell signaling domain. T cells are genetically modified to express
CARs, which are able to identify specifically target antigens on tumor cells. The FDA and EMA have
approved CAR-T therapy targeting CD19 for the treatment of relapsed or refractory acute lymphoblastic
leukemia and diffuse large B cell lymphoma. This documented success of CAR-T therapy against acute
leukemia or lymphoma has encouraged the development of CAR-T treatment for MM, since several
phase I, II, and III clinical studies of BCMA-targeting CAR-T cell therapy in heavily pretreated RRMM
patients showed a high and deep response; although no plateau in PFS curves has been seen until
now [28–32]. To date, CAR-T cell therapy for MM patients is experimental, and several clinical trials of
CARs targeting alternative plasma cell antigens are ongoing.

This is a very exciting era for multiple myeloma research, and improved understanding of MM
biology has led to achievements in the development of several different compounds. In the last decade,
we have seen the transition from traditional chemotherapy towards more specific target drugs that are
directed against precise clonal plasma cell surfaces’ antigens. This is the most important change in
the recent history of hematologic disease therapy, especially for MM treatment. The available data
suggest that T-cell immunity is crucial in controlling MM proliferation and survival, therefore a better
understanding in MM pathophysiology and the crucial role of the immune system will be necessary.
The hope is that immunotherapy, either passive or active, will modify MM outcome and will make
MM a curable disease.

In this Special Issue, we highlight the current challenge and the future opportunities for the
treatment for NDMM and RRMM, and we will try to provide an overview of currently approved
immunotherapy drugs, as well as emerging immunotherapies in different phases of clinical research
in MM.

Author Contributions: Both authors contributed to conceptualization, writing-review and editing the manuscript.
All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: M.O. and M.T.P. received honoraria and served as advisory for Amgen, BMS, Celgene,
Janssen, GSK, Sanofi, Takeda.

References

1. Abramson, H.N. Monoclonal Antibodies for the Treatment of Multiple Myeloma: An Update. Int. J. Mol. Sci.
2018, 19, 3924. [CrossRef] [PubMed]

2. Minnie, S.A.; Hill, G.R. Immunotherapy of multiple myeloma. J. Clin. Investig. 2020, 130, 1565–1575.
[CrossRef] [PubMed]

3. Bonello, F.; Mina, R.; Boccadoro, M.; Gay, F. Therapeutic Monoclonal antibodies and antibody products:
Current practices and development in MM. Cancers (Basel) 2019, 12, 15. [CrossRef] [PubMed]

4. Nishida, H.; Yamada, T. Monoclonal antibody therapies in MM: A challenge to develop novel targets. J. Oncol.
2019, 2019, 6084012. [CrossRef] [PubMed]

5. Wudhikarn, K.; Wills, B.; Lesokhin, A.M. Monoclonal antibodies in multiple myeloma: Current and emerging
targets and mechanisms of action. Best Pract. Res. Clin. Haematol. 2020, 33, 101143. [CrossRef] [PubMed]

6. Munshi, N.C.; Avet-Loiseau, H.; Rawstron, A.C.; Owen, R.G.; Child, J.A.; Thakurta, A.; Sherrington, P.;
Samur, M.K.; Georgieva, A.; Anderson, K.C.; et al. Association of MRD with superior outcomes in patients
with MM: A meta-analysis. JAMA Oncol. 2017, 3, 28–35. [CrossRef]

7. Mahajan, S.; Tandon, N.; Kumar, S. The evolution of stem-cell transplantation in multiple myeloma.
Ther. Adv. Hematol. 2018, 9, 123–133. [CrossRef]

8. Franssen, L.; Mutis, L.; Lokhorst, H.M.; van de Donk, N.W.C.J. Immunotherapy in myeloma: How far have
we come? Ther. Adv. Hematol. 2019, 10, 2040620718822660. [CrossRef]

http://dx.doi.org/10.3390/ijms19123924
http://www.ncbi.nlm.nih.gov/pubmed/30544512
http://dx.doi.org/10.1172/JCI129205
http://www.ncbi.nlm.nih.gov/pubmed/32149732
http://dx.doi.org/10.3390/cancers12010015
http://www.ncbi.nlm.nih.gov/pubmed/31861548
http://dx.doi.org/10.1155/2019/6084012
http://www.ncbi.nlm.nih.gov/pubmed/31781214
http://dx.doi.org/10.1016/j.beha.2020.101143
http://www.ncbi.nlm.nih.gov/pubmed/32139009
http://dx.doi.org/10.1001/jamaoncol.2016.3160
http://dx.doi.org/10.1177/2040620718761776
http://dx.doi.org/10.1177/2040620718822660


Pharmaceuticals 2020, 13, 396 5 of 6

9. Soekojo, C.Y.; Ooi, M.; de Mel, S.; Chng, W.J. Immunotherapy in Multiple Myeloma. Cells. 2020, 9, 601.
[CrossRef]

10. Lonial, S.; Dimopoulos, M.A.; Palumbo, A.; White, D.; Grosicki, S.; Spicka, I.; Walter-croneck, A.; Moreau, P.;
Mateos, M.V.; Magen, H.; et al. Elotuzumab therapy for relapse or refractory multiple myeloma. N. Engl.
J. Med. 2015, 373, 621–631. [CrossRef]

11. Dimopoulos, M.A.; Dytfed, D.; Grosicki, S.; Moreau, P.; Takezako, N.; Hori, M.; Leleu, X.; LeBlanc, R.;
Suzuki, K.; Raab, M.S.; et al. Elotuzumab plus pomalidomide and dexamethasone for multiple myeloma.
N. Engl. J. Med. 2018, 379, 1811–1822. [CrossRef] [PubMed]

12. Jakubowiak, A.; Offidani, M.; Pegourie, B.; De La Rubia, J.; Garderet, L.; Laribi, K.; Bosi, A.; Marasca, R.;
Laubach, J.; Mohrbacher, A.; et al. Randomized phase 2 study. Elotuzumab plus bortemozib/dexamethasone
vs borteomib/dexamethasone for relapsed/refractory MM. Blood 2016, 127, 2833–2840. [CrossRef] [PubMed]

13. Chiari, A.; Suvannasankha, J.W.; Arnulf, B.; Kaufman, J.L.; Ifthikharuddon, J.J.; Weiss, B.M.; Krishann, A.;
Lentzsch, S.; Comenzo, R.; Wang, J.; et al. Daratumumab plus pomalidomide and dexamethasone in relapsed
and/or refractory myeloma. Blood 2017, 130, 974–981. [CrossRef] [PubMed]

14. Facon, F.; Kumar, S.; Plesner, T.; Orlowski, R.Z.; Moreau, P.; Bahlis, N.; Basu, S.; Nahi, H.; Hulin, C.; Quach, H.;
et al. Daratumumab plus lenalidomide and dexamethasone for untreated myeloma. N. Eng. J. Med. 2019,
380, 2104–2115. [CrossRef] [PubMed]

15. Mateos, M.V.; Dimopoulos, M.A.; Cavo, M.; Suzuki, K.; Jakubowiak, A.; Knop, S.; Doyen, C.; Lucio, P.;
Nagy, Z.; Kaplan, P.; et al. Daratumumab plus bortezomib, melphalan and prednisone for untreated myeloma.
N. Engl. J. Med. 2018, 378, 518–528. [CrossRef] [PubMed]

16. Moreau, P.; Attal, M.; Hulin, C.; Arnulf, B.; Belhad, K.; Benboubker, L.; Bene, B.C.; Broijl, A.; Callon, H.;
Caillot, D.; et al. Bortezomib, thalidomide, and dexamethasone with or without daratumumab before
and after autologous stem-cell transplantation for newly diagnosed multiple myeloma (CASSIOPEIA):
A randomised, open-label, phase 3 study. Lancet 2019, 394, 29–38. [CrossRef]

17. Martin, T.; Strickland, S.; Glenn, M.; Charpentier, E.; Guillemin, H.; Hsu, K.; Mikhael, J. Phase I trial of
isatuximab monotherapy in the treatment of refractory multiple myeloma. Blood Cancer J. 2019, 9, 41.
[CrossRef]

18. Attal, M.; Richardson, P.G.; Rajkumar, S.V.; San Miguel, J.; Beksac, M.; Spicka, I.; Leleu, X.; Schjesvold, F.;
Moreau, P.; Dimopoulos, M.A.; et al. Isatuximab plus pomalidomide and low-dose dexamethasone versus
pomalidomide and low-dose dexamethasone in patients with relapsed and refractory multiple myeloma
(ICARIA-MM): A randomised, multicentre, open-label, phase 3 study. Lancet 2019, 394, 2096–2107. [CrossRef]

19. Lesokhin, A.M.; Ansell, S.M.; Armand, P.; Scott, E.C.; Halwani, A.; Gutierrez, M.; Millenson, M.M.;
Cohen, A.D.; Schuster, S.J.; Lebovic, D.; et al. Nivolumab in patients with relapsed or refractory hematologic
malignancy: Preliminary results of a phase Ib study. J. Clin. Oncol. 2016, 34, 2698–2704. [CrossRef]

20. Maetos, M.V.; Blacklock, H.; Schjesvold, F.; Oriol, A.; Simpson, D.; George, A.; Gold Schmidt, H.; Larocca, A.;
Chanan-Khan, A.; Sherbenou, D.; et al. Pembrolizumab plus pomalidomide and dexamethasone for patients
with relapsed or refractory multiple myeloma (KEYNOTE-183): A randomised, open-label, phase 3 trial.
Lancet Haematol. 2019, 6, 459–469. [CrossRef]

21. Tamura, H.; Ishabashi, M.; Sunakawa, M.; Inokuchi, K. Immunotherapy for Multiple Myeloma. Cancers
(Basel) 2019, 11, 2009. [CrossRef] [PubMed]

22. Trudel, S.; Lendvai, N.; Popat, R.; Voorhees, P.M.; Libby, E.N.; Richardson, P.G.; Anderson, L.D.;
Sutherland, H.J.; Yong, K.; Hoos, A.; et al. Targeting B-cell maturation antigen with GSK2857916 antibody-drug
conjugate in relapsed or refractory multiple myeloma (BMA117159): A dose escalation and expansion phase
I trial. Lancet Oncol. 2018, 19, 1641–1653. [CrossRef]

23. Lional, S.; Lee, H.C.; Badros, A.; Trudel, S.; Nooka, A.K.; Chiari, A.; Abdallah, A.O.; Callander, N.; Lendvai, N.;
Sborov, D.; et al. Belantamab mafodotin for relapsed or refractory multiple myeloma (DREAMM-2):
A two-arm, randomized, open-label, phase 2 study. Lancet Oncol. 2020, 21, 207–221. [CrossRef]

24. Usmani, S.Z.; Terpos, E.; Janowski, W.; Quach, H.; West, S.; Williams, D.; Dettman, E.J.; Ferron-Brady, G.;
Luptakova, K.; Gupta, I. DREAMM-9: Phase III study of belantamab mafodotin plus VRd versus VRd alone
in tranaplant-ineligible newly diagnosed multiple myeloma. J. Clinic. Oncol. 2020, 38, TPS8556. [CrossRef]

http://dx.doi.org/10.3390/cells9030601
http://dx.doi.org/10.1056/NEJMoa1505654
http://dx.doi.org/10.1056/NEJMoa1805762
http://www.ncbi.nlm.nih.gov/pubmed/30403938
http://dx.doi.org/10.1182/blood-2016-01-694604
http://www.ncbi.nlm.nih.gov/pubmed/27091875
http://dx.doi.org/10.1182/blood-2017-05-785246
http://www.ncbi.nlm.nih.gov/pubmed/28637662
http://dx.doi.org/10.1056/NEJMoa1817249
http://www.ncbi.nlm.nih.gov/pubmed/31141632
http://dx.doi.org/10.1056/NEJMoa1714678
http://www.ncbi.nlm.nih.gov/pubmed/29231133
http://dx.doi.org/10.1016/S0140-6736(19)31240-1
http://dx.doi.org/10.1038/s41408-019-0198-4
http://dx.doi.org/10.1016/S0140-6736(19)32556-5
http://dx.doi.org/10.1200/JCO.2015.65.9789
http://dx.doi.org/10.1016/S2352-3026(19)30110-3
http://dx.doi.org/10.3390/cancers11122009
http://www.ncbi.nlm.nih.gov/pubmed/31842518
http://dx.doi.org/10.1016/S1470-2045(18)30576-X
http://dx.doi.org/10.1016/S1470-2045(19)30788-0
http://dx.doi.org/10.1200/JCO.2020.38.15_suppl.TPS8556


Pharmaceuticals 2020, 13, 396 6 of 6

25. Topp, M.S.; Duell, J.; Zugmair, G.; Attal, M.; Moreau, P.; Langer, C.; Kronke, J.; Facon, T.; Salnikov, A.V.;
Lesley, R.; et al. Evaluation of AMG 420, an anti-BCMA bispecific T-cell engager (BiTE) immunotherapy,
in R/R multiple myeloma (MM) patients: Updated results of a first-in-human (FIH) phase I dose escalation
study. J. Clin. Oncol. 2019, 37, 8007. [CrossRef]

26. Goldstein, R.L.; Goyos, A.; Li, C.M.; Deegen, P.; Bogner, P.; Sternjak, A.; Thomas, O.; Klinger, M.; Wahl, J.;
Friedrich, M.; et al. AMG 701 induces cytotoxicity of multiple myeloma cells and depletes plasma cells in
cynomolgus monkeys. Blood Adv. 2020, 4, 4180–4194. [CrossRef] [PubMed]

27. Cho, S.F.; Lin, L.; Xing, L.; Wess, K.; Yu, T.; Wahl, J.; Matthes, K.; Munshi, N.; Anderson, K.C.; Arvedson, T.;
et al. AMG 701, a half-life extended anti-BCMA BiTE®, potently induces T cell-redirected lysis of human
multiple myeloma cells and can be combined with IMiDs to overcome the immunosuppressive bone marrow
microenvironment. Clin. Lymphoma Myeloma Leuk. 2019, 19. [CrossRef]

28. Raje, N.; Berdeja, J.; Lin, Y.; Siegel, D.; Jagannath, S.; Madduri, D.; Liedtke, M.; Rosenblatt, J.; Maus, M.V.;
Turka, A.; et al. Anti-BCMA CAR T-Cell Therapy bb2121 in Relapsed or Refractory Multiple Myeloma.
N. Engl. J. Med. 2019, 380, 1726–1737. [CrossRef]

29. Hao, S.; Jin, J.; Yu, K.; Li, Z.; Zhan, W.; Yang, M.; Jiang, S.; Chen, P.; Ma, L.; Meng, H.; et al. CT053, anti-BCMA
CAR T-cell therapy for relapsed/refractory multiple myeloma: Proof of concept results from a phase I study.
Clin. Lymphoma Myeloma Leuk. 2019, 19, E54–E55. [CrossRef]

30. Cornell, R.F.; Locke, F.L.; Bishop, M.R.; Orlowski, R.Z.; Larson, S.M.; Borrello, I.; Giralt, S.; Kumar, S.;
Nooka, A.K.; Raje, N.S.; et al. A phase 1 multicenter study evaluating KITE-585, an autologous anti-BCMA
CAR T-cell therapy, in patients with relapsed/refractory multiple myeloma. J. Clin. Oncol. 2018, 36, TPS3103.
[CrossRef]

31. Li, C.; Zhou, X.; Wang, J.; Hu, G.; Du, A.; Zhou, X.; Hong, Z.; Chen, L.; Mao, X. Clinical responses and
pharmacokinetics of fully human BCMA targeting CAR T cell therapy in relapsed/refractory multiple
myeloma. Clin. Lymphoma Myeloma Leuk. 2019, 19, E23–E24. [CrossRef]

32. Madduri, D.; Usmani, S.Z.; Jagannath, S.; Singh, I.; Zudaire, E.; Yeh, T.M.; Allred, A.J.; Banerjee, A.;
Goldberg, J.D.; Schecter, J.M.; et al. Results from CARTITUDE-1: A phase 1b/2 Study of JNJ-4528, a CAR-T
cell therapy directed against B-Cell maturation antigen (BCMA), in patients with relapsed and/or refractory
multiple myeloma. In Proceedings of the American Society of Hematology, Annual Meeting, Orland, FL, USA,
9 December 2019.

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1200/JCO.2019.37.15_suppl.8007
http://dx.doi.org/10.1182/bloodadvances.2020002565
http://www.ncbi.nlm.nih.gov/pubmed/32886754
http://dx.doi.org/10.1016/j.clml.2019.09.082
http://dx.doi.org/10.1056/NEJMoa1817226
http://dx.doi.org/10.1016/j.clml.2019.09.083
http://dx.doi.org/10.1200/JCO.2018.36.15_suppl.TPS3103
http://dx.doi.org/10.1016/j.clml.2019.09.034
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	References

