
- 187 -

Bölüm
MULTIPLE MYELOM 

TEDAVISINDE HEDEFE 
YÖNELIK MONOKLONAL 

ANTIKOR DIŞI YENI AJANLAR19

Aysun ŞENTÜRK YIKILMAZ1

GİRİŞ

Multiple myeloma (MM) klonal plazma hücrelerinin neoplastik proliferasyonu 
ile karakterize bir hematolojik malignitedir. Klonal plazma hücreleri kemik ili-
ğinde prolifere olur ve iskelet sisteminde osteolitik lezyonlar, osteopeni ve patolo-
jik fraktürler beklenir. Diğer hastalık ilişkili komplikasyonlar hiperkalsemi, renal 
yetmezlik, anemi ve enfeksiyonlardır.

Günümüzde, standart tedavi yaklaşımları ile MM kür elde edilemeyen bir has-
talıktır, bu nedenle relaps ve refrakter hastalık büyük bir sorun olmaya devam 
etmektedir. MM hastalığının temelinde yatan genetik heterojenite ve kemik iliği 
mikroçevresinin hastalık ilerlemesi üzerindeki etkisi de hastalığın iyileştirilmesini 
zorlaştırmaktadır (1,2). İmmünolojik temelli tedaviler, aşılar, immünomodulatu-
var antikorlar ve özellikle hücresel tedavilerin her biri kendine özel etki mekaniz-
masına sahiptir, bu tedaviler ile; ilaç direncinin üstesinden gelinebilir, daha uzun 
süreli hastalıksız sağ kalım ve tümör kontrolü sağlanabilir (3). Multiple myelomun 
prekürsör gelişim süreçlerinde, altta klonal bir süreç ve TP53, CDKN2C, K-/N-
RAS ve FAM46C mutasyonları, c-MAF, siklin D1/D2, IRF4 ve c-MYC’te bozul-
maya yol açan kompleks genetik anomaliler vardır ve bu mutasyonların-genetik 
anomalilerin anlamı bilinmeyen monoklonal gamopati (MGUS) ve smoldering 
multiple myelomada (SMM) da var olduğu gösterilmiştir (4). Tümör hücrelerinin 
immün sistemden kaçışına ve ilaç direnci gelişimine yol açan; IL-6, IGF-1, SDF-1 
alfa, B hücre aktivasyon faktörü (BAFF) ve proliferasyon indükleyen ligand (AP-
RIL) gibi büyüme faktörleri/ ligandlar kemik iliği mikroçevresinde salgılanır. IL 6; 
Bcl-xL ve Mcl-1 upregulasyonunu da içeren birçok yolla, plazma hücre sağkalımı 
ve plazma hücre apopitozunda önemli rol oynamaktadır. Th1 hücreleri, sitotoksik 
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cevaplanmamış önemli bir soru, maliyet etkinlikleridir ve özellikle bu tedavilerle 
eklenen maliyetin klinik sonuçlarıdır (84).

Sonuç
Günümüzde, standart tedavi yaklaşımları ile MM kür elde edilemeyen bir has-

talıktır, bu nedenle relaps ve refrakter hastalık büyük bir sorun olmaya devam 
etmektedir. MM hastalığının temelinde yatan genetik heterojenite ve kemik iliği 
mikroçevresinin hastalık ilerlemesi üzerindeki etkisi de hastalığın iyileştirilme-
sini zorlaştırmaktadır. Uygun hastalarda; immünolojik temelli tedaviler, aşılar, 
immünomodulatuvar antikorlar ve özellikle hücresel tedavilerin her biri kendi-
ne özel etki mekanizmasına sahiptir, bu tedaviler ile; ilaç direncinin üstesinden 
gelinebilir, daha uzun süreli hastalıksız sağ kalım ve tümör kontrolü sağlanabilir.

Referanslar
1.	 Lohr JG, Stojanov P, Carter SL, Cruz-Gordillo P, Lawrence MS, Auclair D, Sougnez C, Knoechel 

B, Gould J, Saksena G (2014) Widespread genetic heterogeneity in multiple myeloma: implica-
tions for targeted therapy. Cancer Cell 25(1):91–101

2.	 Bolli N, Avetloiseau H, Wedge DC, Loo PV, Alexandrov LB, Martincorena I, Dawson KJ, Iorio 
F, Nikzainal S, Bignell GR (2014) Heterogeneity of genomic evolution and mutational profiles 
in multiple myeloma. Nat Commun 5(1):299

3.	 Kumar SK, Anderson KC. Immune therapies in multple myeloma. Clin Cancer Res. 
2016;22:5453-5460.

4.	 Seckinger A, Jauch A, Emde M, Beck S, Mohr M, Granzow M, Hielscher T, Rème T, Schnett-
ler R, Fard N, Hinderhofer K, Pyl PT, Huber W, Benes V, Marciniak-Czochra A, Pantesco V, 
Ho AD, Klein B, Hillengass J, Hose D (2016) Asymptomatic multiple myeloma background of 
progression, evolution, and prognosis. Blood 128(22):235

5.	 Al-Hujaily EM, Oldham R, Hari P, Medin JA (2016) Development of novel immunotherapies 
for multiple myeloma. Int J Mol Sci 17(9):1506.

6.	 Köhler M, Greil C, Hudecek M, Lonial S, Raje N, Wäsch R, Engelhardt M (2018) Current deve-
lopments in immunotherapy in the treatment of multiple myeloma: immunotherapy in multip-
le myeloma. Cancer 124(10):2075–2085

7.	 Lacy MQ, Hayman SR, Gertz MA, Dispenzieri A, Buadi F, Kumar S, et al. Pomalidomide 
(CC4047) plus low-dose dexamethasone as therapy for relapsed multiple myeloma. J Clin On-
col. 2009;27(30):5008–14

8.	 Richardson PG, Siegel DS, Vij R, et al. Pomalidomide alone or in combination with low-dose 
dexamethasone in relapsed and refractory multiple myeloma: a randomized phase 2 study. Blo-
od. 2014;123:1826–1832

9.	 Richardson PG, Siegel D, Baz R, et al. Phase 1 study of pomalidomide MTD, safety, and efficacy 
in patients with refractory multiple myeloma who have received lenalidomide and bortezomib. 
Blood. 2013;121:1961–1967.

10.	 San Miguel J, Weisel K, Moreau P, et al. Pomalidomide plus low-dose dexamethasone versus 
high-dose dexamethasone alone for patients with relapsed and refractory multiple myeloma 
(MM-003): a randomised, open-label, phase 3 trial. Lancet Oncol. 2013;14:1055–1066.

11.	 Leleu X, Attal M, Arnulf B, et al. Pomalidomide plus low-dose dexamethasone is active and well 
tolerated in bortezomib and lenalidomide-refractory multiple myeloma: Intergroupe Francop-
hone du Myelome 2009-02. Blood. 2013

12.	 Dimopoulos MA, Palumbo A, Corradini P, et al. Safety and efficacy of pomalidomide plus 
low-dose dexamethasone in STRATUS (MM-010): a phase 3b study in refractory multiple 
myeloma. Blood. 2016;128:497–503



Multiple Myeloma ve Plazma Hücreli Neoplaziler

- 208 -

13.	 Lacy MQ, Hayman SR, Gertz MA, Short KD, Dispenzieri A, Kumar S, et al. Pomalidomide 
(CC4047) plus low dose dexamethasone (Pom/dex) is active and well tolerated in lenalidomide 
refractory multiple myeloma (MM). Leukemia. 2010;24(11):1934–9.3

14.	 Forsberg PA, Mark TM. Pomalidomide in the treatment of relapsed multiple myeloma. Future 
Oncol. 2013;9(7):939–48.

15.	 Baz RC, Martin TG, Lin H-Y, et al. Randomized multicenter phase 2 study of pomalidomide, 
cyclophosphamide, and dexamethasone in relapsed refractory myeloma. Blood. 2016;127:2561–
2568.

16.	 Larocca A, Montefusco V, Bringhen S, et al. Pomalidomide, cyclophosphamide, and predniso-
ne for relapsed/refractory multiple myeloma: a multicenter phase 1/2 open-label study. Blood. 
2013;122:2799–2806.

17.	 Badros AZ, Hyjek E, Ma N, et al. Pembrolizumab in combination with pomalidomide and 
dexamethasone for relapsed/refractory multiple myeloma (RRMM). Blood. 2016;128.

18.	 Dimopoulos MA, Leleu X, Palumbo A, Moreau P, Delforge M, Cavo M, et al. Expert panel 
consensus statement on the optimal use of pomalidomide in relapsed and refractory multiple 
myeloma. Leukemia. 2014;28(8):1573–85.

19.	 Hájek R, Masszi T, Petrucci MT, et al. A randomized phase III study of carfilzomib vs low-dose 
corticosteroids with optional cyclophosphamide in relapsed and refractory multiple myeloma 
(FOCUS). Leukemia. 2017;31(1):107–114. doi:10.1038/leu.2016.176

20.	 Stewart AK, Rajkumar SV, Dimopoulos MA, et al. Carfilzomib, Lenalidomide, and Dexamet-
hasone for Relapsed Multiple Myeloma. N Engl J Med. 2015;372:142–152

21.	 Facon T, Lee JH, Moreau P, Niesvizky R, Dimopoulos M, Hajek R, Pour L, Jurczyszyn A, Qiu L, 
Klippel Z et al. Carfilzomib or bortezomib with melphalan-prednisone for transplant-ineligible 
patients with newly diagnosed multiple myeloma. Blood. 2019 May 2;133(18):1953-1963. doi: 
10.1182/blood-2018-09-874396.

22.	 Moreau P, Mateos MV, Berenson JR, Weisel K, Lazzaro A, Song K, Dimopoulos MA, Huang 
M, Zahlten-Kumeli A, Stewart AK. Once weekly versus twice weekly carfilzomib dosing in 
patients with relapsed and refractory multiple myeloma (A.R.R.O.W.): interim analysis results 
of a randomised, phase 3 study. Lancet Oncol. 2018 Jul;19(7):953-964. doi: 10.1016/S1470-
2045(18)30354-1.

23.	 Shah JJ, Stadtmauer EA, Abonour R, et al. Carfilzomib, pomalidomide, and dexamethasone for 
relapsed or refractory myeloma. Blood. 2015;126:2284–2290.

24.	 Richardson PG, Baz R, Wang M, et al. Phase 1 study of twice-weekly ixazomib, an oral protea-
some inhibitor, in relapsed/refractory multiple myeloma patients. Blood. 2014;124:1038–1046.

25.	 Kumar SK, Bensinger WI, Zimmerman TM, et al. Phase 1 study of weekly dosing with the 
investigational oral proteasome inhibitor ixazomib in relapsed/refractory multiple myeloma. 
Blood. 2014;124:1047–1055.

26.	 Kumar SK, LaPlant BR, Reeder B, et al. Randomized phase 2 trial of ixazomib and dexametha-
sone in relapsed multiple myeloma not refractory to bortezomib. Blood. 2016;128:2415–2422.

27.	 Moreau P, Masszi T, Grzasko N, et al. Oral Ixazomib, Lenalidomide, and Dexamethasone for 
Multiple Myeloma. N Engl J Med. 2016;374:1621–1634.

28.	 Krishnan A, Kapoor P, Palmer J, et al. A phase I/II trial of ixazomib (Ix), pomalidomide (POM), 
and dexamethasone (DEX), in relapsed/refractory (R/R) multiple myeloma (MM) patients: 
responses in double/triple refractory myeloma and poor risk cytogenetics. Blood. 2016;128.

29.	 Voorhees PM, Mulkey F, Hassoun H, et al. Alliance A061202. a phase I/II study of pomalidomi-
de, dexamethasone and ixazomib versus pomalidomide and dexamethasone for patients with 
multiple myeloma refractory to lenalidomide and proteasome inhibitor based therapy: phase I 
results. Blood. 2015;126.

30.	 Kumar S, Grzasko N, Delimpasi S, et al. Phase 2 study of the all-oral combination of ixazomib 
plus cyclophosphamide and low-dose dexamethasone (ICd) in patients (Pts) with relapsed/
refractory multiple myeloma (RRMM). Blood. 2016;128.



Multiple Myeloma ve Plazma Hücreli Neoplaziler

- 209 -

31.	 Spencer A, Harrison S, Laubach JP, et al. Pmd-107: marizomib, pomalidomide and low dose-dexa-
methasone combination study in relapsed/refractory multiple myeloma (NCT02103335): full 
enrollment results from a phase-1 multicenter, open label study. Blood. 2016; Abstract 3.

32.	 Badros A, Singh Z, Dhakal B, et al. Marizomib for central nervous system-multiple myeloma. 
Br J Haematol. 2017;177:221–225.

33.	 Vij R, Savona M, Siegel DS, et al. Clinical profile of single-agent oprozomib in patients with 
multiple myeloma (MM): Updated results from a multicenter, openlabel, dose escalation phase 
1b/2 study. Blood. 2014;124.

34.	 Ghobrial IM, Savona MR, Vij R, et al. Final results from a multicenter, open-label, dose-esca-
lation phase 1b/2 study of single-agent oprozomib in patients with hematologic malignancies. 
Blood. 2016;Abstr 2110.

35.	 Dimopoulos M, Siegel DS, Lonial S, et al. Vorinostat or placebo in combination with bortezo-
mib in patients with multiple myeloma (VANTAGE 088): a multicentre, randomised, doub-
le-blind study. The Lancet Oncology. 2013;14(11):1129-1140.

36.	 Siegel DS, Dimopoulos M, Jagannath S, et al. VANTAGE 095: An International, Multicen-
ter, OpenLabel Study of Vorinostat (MK-0683) in Combination With Bortezomib in Patients 
With Relapsed and Refractory Multiple Myeloma. Clinical lymphoma, myeloma & leukemia. 
2016;16(6):329-334 e321

37.	 Richardson PG, Schlossman RL, Alsina M, et al. PANORAMA 2: panobinostat in combinati-
on with bortezomib and dexamethasone in patients with relapsed and bortezomib-refractory 
myeloma. Blood. 2013;122(14):2331-2337.38)

39.	 Berdeja J. G. et al. Phase I/II study of the combination of panobinostat and carfilzomib in pa-
tients with relapsed/refractory multiple myeloma. Haematologica 100, 670–676 (2015)

40.	 Vesole D. H. et al. Phase I study of carfilzomib, lenalidomide, vorinostat, and dexamethasone in 
patients with relapsed and/or refractory multiple myeloma. Br. J. Haematol. 171, 52–59 (2015).

41.	 Siegel D. S. et al. Vorinostat in combination with lenalidomide and dexamethasone in patients 
with relapsed or refractory multiple myeloma. BloodCancer J. 4, e182 (2014).

42.	 Vogl DT, Raje N, Jagannath S, et al. Ricolinostat, the first selective histone deacetylase 6 inhi-
bitor, in combination with bortezomib and dexamethasone for relapsed or refractory multiple 
myeloma. Clin Cancer Res. 2017;23(13):3307-3315.

43.	 Yee A. J. et al. Ricolinostat plus lenalidomide, and dexamethasone in relapsed or refractory 
multiple myeloma: a multicentre phase 1b trial. Lancet Oncol. 17, 1569–1578 (2016)

44.	 Huang P, Almeciga-Pinto I, Jarpe M, et al. Selective HDAC inhibition by ACY-241 enhances the 
activity of paclitaxel in solid tumor models. Oncotarget 2017; 8:2694-707

45.	 Kumar, S., Kaufman, J. L., Gasparetto, C., Mikhael, J., Vij, R., Pegourie, B., Benboubker, L., 
Facon, T., Amiot, M., Moreau, P., Punnoose, E. A., Alzate, S., Dunbar, M., Xu, T., Agarwal, 
S. K., Enschede, S. H., Leverson, J. D., Ross, J. A., Maciag, P. C., Verdugo, M., & Touzeau, C. 
(2017) Efficacy of venetoclax as targeted therapy for relapsed/refractory t(11;14) multiple 
myeloma. Blood, 130(22), 2401-2409. Accessed June 11, 2019. https://doi.org/10.1182/blo-
od-2017-06-788786.

46.	 Moreau P, Chanan-Khan A, Roberts AW, Agarwal AB, Facon T, Kumar S, Touzeau C, Pun-
noose EA, Cordero J, Munasinghe W, Jia J, Salem AH, Freise KJ, Leverson JD, Enschede SH, 
Ross JA, Maciag PC, Verdugo M, Harrison SJ. Promising efficacy and acceptable safety of ve-
netoclax plus bortezomib and dexamethasone in relapsed/refractory MM. Blood. 2017 Nov 
30;130(22):2392-2400. doi: 10.1182/blood-2017-06-788323

47.	 Chen C, Garzon R, Gutierrez M, et al: Safety, efficacy, and determination of the recommended 
phase 2 dose of the oral selective inhibitor of nuclear export (SINE) selinexor (KPT-330). Blo-
od. 2015; 126: 285

48.	 Vogl DT, Dingli D, Cornell RF, Huff CA, Jagannath S, Bhutani D, Zonder J, Baz R, Nooka A, 
Richter J, Cole C, Vij R, Jakubowiak A, Abonour R et al. Selective Inhibition of Nuclear Export 
With Oral Selinexor for Treatment of Relapsed or Refractory Multiple Myeloma. J Clin Oncol. 
2018 Mar 20;36(9):859-866. doi: 10.1200/JCO.2017.75.5207



Multiple Myeloma ve Plazma Hücreli Neoplaziler

- 210 -

49.	 Bahlis NJ, Sutherland H, White D, et al. Selinexor plus low-dose bortezomib and dexamethaso-
ne for patients with relapsed or refractory multiple myeloma. Blood. 2018;132(24):2546–2554. 
doi:10.1182/blood-2018-06-858852

50.	 Chen, C. I., Sutherland, H. J., Kotb, R., Sebag, M., White, D. J., Bensinger, W., Gasparetto, C. J., 
Leblanc, R., Venner, C. P., Lentzsch, S., Schiller, G. J., Lipe, B., Del Col, A., Shah, J. J., Jeha, J., 
Saint-Martin, J., Kauffman, M. G., Shacham, S., & Bahlis, N. (2018). Selinexor Plus Pomalido-
mide and Low Dose Dexamethasone (SPd) in Patients with Relapsed or Refractory Multiple 
Myeloma. Blood, 132(Suppl 1), 1993.

51.	 Humphries MJ, Anderson D, Williams L, et al. ARRY-520 combined with pomalidomide 
displays enhanced anti-tumor activity in preclinical models of multiple myeloma. Blood 2013; 
122:3167

52.	 Chari A, Htut M, Zonder JA, et al. A phase 1 dose-escalation study of filanesib plus bortezo-
mib and dexamethasone in patients with recurrent/refractory multiple myeloma. Cancer 2016; 
122:3327-35

53.	 Zonder JA, Usmani S, Scott EC, et al. Phase 2 study of carfilzomib (CFZ) with or without fila-
nesib (FIL) in patients with advanced multiple myeloma (MM). Blood 2015; 126:728

54.	 Shah JJ, Zonder JA, Cohen A, et al. The novel KSP Inhibitor ARRY-520 is active both with and 
without low-dose dexamethasone in patients with multiple myeloma refractory to bortezomib 
and lenalidomide: results from a phase 2 study. Blood 2012; 120:449

55.	 Sharman JP, Chmielecki J, Morosini D, et al. Vemurafenib response in 2 patients with postt-
ransplant refractory BRAF V600E-mutated multiple myeloma. Clin Lymphoma Myeloma Leuk 
2014; 14:e161-3

56.	 Mey UJM, Renner C, von Moos R. Vemurafenib in combination with cobimetinib in relapsed 
and refractory extramedullary multiple myeloma harboring the BRAF V600E m)utation. He-
matol Oncol 2017; 35:890-3

57.	 Tolcher AW, Patnaik A, Papadopoulos KP, et al. Phase I study of the MEK inhibitor trametinib 
in combination with the AKT inhibitor afuresertib in patients with solid tumors and multiple 
myeloma. Cancer Chemother Pharmacol 2015; 75:183-9

58.	 Trudel S, Bahlis NJ, Venner CP, et al. Biomarker driven phase II clinical trial of trametinib 
in relapsed/refractory multiple myeloma with sequential addition of the AKT inhibitor, 
GSK2141795 at time of disease rogression to overcome treatment failure: a trial of the Princess 
Margaret phase II consortium. Blood 2016; 128:4526

59.	 Liu Y, Dong Y, Jiang QL, et al. Bruton’s tyrosine kinase: potential target in human multiple 
myeloma. Leuk Lymphoma 2014; 55:177-81.

60.	 Chari A, Girnius S, Chhabra S, et al. Initial phase 2 results of ibrutinib combined with car-
filzomib/dexamethasone in patients with relapsed/refractory multiple myeloma. Blood 2017; 
130:3111

61.	 Niesvizky R, Badros AZ, Costa LJ, et al. Phase 1/2 study of cyclin-dependent kinase (CDK)4/6 
inhibitor palbociclib (PD-0332991) with bortezomib and dexamethasone in relapsed/refrac-
tory multiple myeloma. Leuk Lymphoma 2015; 56:3320-8

62.	 Kraus M, Bader J, Overkleeft H, et al. Nelfinavir augments proteasome inhibition by bortezo-
mib in myeloma cells and overcomes bortezomib and carfilzomib resistance. Blood Cancer J. 
2013;3:e103

63.	 Driessen C, Kraus M, Joerger M, et al. Treatment with the HIV protease inhibitor nelfinavir 
triggers the unfolded protein response and may overcome proteasome inhibitor resistance of 
multiple myeloma in combination with bortezomib: a phase I trial (SAKK 65/08). Haemato-
logica. 2016;101:346–355

64.	 Driessen, C., Müller, R., Novak, U., Cantoni, N., Betticher, D., Mach, N., Gregor, M., Samaras, 
P., Berset, C., Rondeau, S., Hawle, H., Hitz, F., Pabst, T., & Zander, T. (2016). The HIV Protease 
Inhibitor Nelfinavir in Combination with Bortezomib and Dexamethasone (NVd) Has Excel-
lent Activity in Patients with Advanced, Proteasome Inhibitor-Refractory Multiple Myeloma: 
A Multicenter Phase II Trial (SAKK 39/13). Blood, 128(22), 487.



Multiple Myeloma ve Plazma Hücreli Neoplaziler

- 211 -

65.	 Russell SJ, Federspiel MJ, Peng KW, et al. Remission of disseminated cancer after systemic on-
colytic virotherapy. Mayo Clin Proc. 2014;89(7):926–933. doi:10.1016/j.mayocp.2014.04.003.

66.	 Brentjens RJ, Rivière I, Park JH, et al. Safety and persistence of adoptively transferred autolo-
gous CD19-targeted T cells in patients with relapsed or chemotherapy refractory B-cell leuke-
mias. Blood. 2011;118:4817-4828

67.	 Neelapu SS, Tummala S, Kebriaei P, et al. Chimeric antigen receptor T-cell therapy: assessment 
and management of toxicities. Nat Rev Clin Oncol. 2018;15:47-62

68.	 Brudno JN, Kochenderfer JN. Toxicities of chimeric antigen receptor T cells: recognition and 
management. Blood. 2016;127:3321-3330

69.	 Turtle CJ, Hanafi LA, Berger C, et al. CD19 CAR-T cells of defi ned CD4+:CD8+ composition 
in adult B cell ALL patients. J Clin Invest. 2016;126:2123-2138.

70.	 Rickert RC, Jellusova J, Miletic AV. Signaling by the tumor necrosis factor receptor superfamily 
in B-cell biology and disease. Immunol Rev. 2011;244:115-133.

71.	 Frigyesi I, Adolfsson J, Ali M, et al. Robust isolation of malignant plasma cells in multiple mye-
loma. Blood. 2014;123:1336-1340

72.	 Sanchez E, Li M, Kitio A, et al. Serum B-cell maturation antigen is elevated in multiple myelo-
ma and correlates with disease status and survival. Br J Haematol. 2012;158:727-738.

73.	 Ali SA, Shi V, Maric I, et al. T cells expressing an anti-B-cell maturation antigen chimeric anti-
gen receptor cause remissions of multiple myeloma. Blood. 2016;128:1688-1700

74.	 Cohen AD, Garfall AL, Stadtmauer EA, et al. Safety and efficacy of B-cell maturation antigen 
(BCMA)-specific chimeric antigen receptor cells (CART-BCMA) with cyclophosphamide con-
ditioning for refractory multiple myeloma (MM). Blood. 2017;130(Suppl 1):505

75.	 Berdeja JG, Lin Y, Raje N, et al. Durable clinical responses in heavily pretreated Patients with 
Relapsed/Refractory Multiple Myeloma: Updated Results from a Multicenter Study of bb2121 
anti-BCMA CAR T cell therapy. Blood. 2017;130(Suppl 1):740.

76.	 Fan F, Zhao W, Liu J, et al. Durable remissions with BCMA specific chimeric antigen receptor 
(CAR)-modified T cells in patients with refractory/relapsed multiple myeloma. J Clin Oncol. 
2017; 35(suppl; abstr LBA3001

77.	 Matsui W, Wang Q, Barber JP, et al. Clonogenic multiple myeloma progenitors, stem cell proper 
es, and drug resistance. Cancer Res.2008;68:190-197

78.	 Garfall AL, Maus MV, Hwang WT, et al. Chimeric antigen receptor T cells against CD19 for 
multiple myeloma. N Engl J Med. 2015;373:1040- 1047

79.	 Garfall AL, Stadtmauer EA, Maus MV, et al. Pilot study of anti-CD19 chimeric antigen receptor 
T Cells (CTL019) in conjunction with salvage autologous stem cell transplantation for advan-
ced multiple myeloma. Blood. 2016;128:974

80.	 Yan L, Shang J, Kang L, et al. Combined infusion of CD19 and BCMAspecific chimeric antigen 
receptor T cells for RRMM: initial safety and effi cacy report from a clinical pilot study. Blood. 
2017;130(Suppl 1):506.

81.	 Ramos CA, Savoldo B, Torrano V, et al. Clinical responses with T lymphocytes targeting malig-
nancy-associated κ light chains. J Clin Invest. 2016;126:2588-2596.

82.	 O’Connell FP, Pinkus JL, Pinkus GS. CD138 (syndecan-1), a plasma cell marker immuno-
histochemical profile in hematopoietic and nonhematopoietic neoplasms. Am J Clin Pathol. 
2004;121:254-263.

83.	 Guo B, Chen M, Han Q, et al. CD138-directed adoptive immunotherapy of chimeric antigen 
receptor (CAR)-modified T cells for multiple myeloma. Journal of Cellular Immunotherapy. 
2016;2:28-35

84.	 Bach PB, Giralt SA, Saltz LB. FDA approval of tisagenlecleucel: promise and complexities of a 
$475 000 cancer drug. JAMA. 2017;318:1861-1862.


