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Timeline depicting the history and treatment of multiple myeloma from 1844 to the present.
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Progress in the treatment
of MM over the past 50 years
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thalidomide

April 2004 
Bortezomib 
EU licence
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Bortezomib 

approved for first 
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1995 onward
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Progress in the treatment of 
MM over the past 40 years

Daratumumab
2016

MOR
2017-2018

NK-cells treatment
2018
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Behandling

§ Klassiska cellgifter
§ Kortison
§ Proteasomhämmare
§ Immunomodulerande droger – IMiDs
§ (Histondeacetylashämmare – HDAC inhibitors)
§ Antikroppar
§ BiTE – bispecifika antikroppar
§ CAR T-celler



Behandling

§MP – melfalan och kortison
-standardterapi från 1969 till början av 2000-talet.
medianöverlevnad strax över 2år



Behandling

§ Stamcellstransplantation:

-Högdosbehandling med melfalan
-Ersätter den avdödade benmärgen med egna stamceller.



Immunomodulerare - IMiDs



Behandling

§Thalidomide
§ Neurosedynskandalen:
§ Start av försäljning 1957 i Tyskland. 1960 fanns det i mer än 40 

länder. Ej i USA då man tyckte att det fanns för dåligt med 
säkerhetsdata.





Behandling

§Thalidomide
§ December 1961 rapporterades ett troligt samband mellan intag av läkemedlet hos

blivande mödrar och uttalade missbildningar hos deras barn.
§ Läkemedet drogs in på alla marknader samma månad, men 10000 barn med 

missbildningar hade hunnit födas.





Behandling

§Thalidomide
- Iden från början 1997 var att den hade 

antiangiogenetiska effekter. 
- Därefter pratade man om dess immunomodulerande

effekter (höjer IL6 och interferon-gamma och stimulerar
T-celler och NK-celler.)





Fig. 1. The CBM action is mediated via CRBN. IMiDs bind to CRBN and cause proteasomal degradation of IKZF1 and IKZF3, 
consecutively downregulating IRF4 and Myc resulting in MM associated cytotoxicity.

Blood Reviews, Volume 29, Issue 5, 2015, 329–334

http://dx.doi.org/10.1016/j.blre.2015.03.003



Proteasomhämmare

§ Proteasomen är en organell som svarar för nedbrytning av 
abnormala proteiner.

§ Blockering av den ger ansamling av pro-apoptotiska
signalmarkörer och cellen dör.





Antikroppar

§ Daratumumab - antikropp mot CD38

§ Elotuzumab - antikropp mot SLAMF7

§ Nya antikroppar BCMA



Sanches et al: Journal of Hematology & Oncology20169:51



BiTE – bispecifik antikropp

§ Två sammankopplade antikroppar – den ena mot CD3 på T-cellen och den andra mot FCRH5, 
som uttrycks på plasmaceller.

§ Pågår studier. Resultat väntas 2020.

Myeloma Clinical Trials Oct 07, 2017



CAR T-celler



Cell Therapy Innovators Have Access To 
Capital for Go To Market Strategy

Bloomberg.com
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Market  Cap  of  Leading  Biotechs
in  T-­Cell  Space  by  Technology    (2014)

ZioPharm

Takara  Bio

Sangamo  Biosciences

MolMed

MacroGenics

Lion  Biotechnology  

Kite  Pharma

Juno  Therapeutics

Emergent  Biosolutions

Cellular  Biomedicine  Grp

Cellectis

Bluebird  Bio

Bellicum

Atara  Biotherapeutics

Affimed  Therapeutics
$2.3B
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Behandling

§ Klassiska cellgifter
§ Proteasomhämmare
§ Immunomodulerande droger – IMiDs
§ Antikroppar
§ BiTE – bispecifika antikroppar
§ CAR T-celler



Behandling

§ Klassiska cellgifter

Melfalan, Sendoxan
§ Proteasomhämmare
§ Immunomodulerande droger – IMiDs
§ (Histondeacetylashämmare – HDAC inhibitors)
§ Antikroppar
§ BiTE – bispecifika antikroppar
§ CAR T-celler



Behandling

§ Klassiska cellgifter
§ Proteasomhämmare
Bortezomib, Carfilzomib, Ixazomib
§ Immunomodulerande droger – IMiDs
§ (Histondeacetylashämmare – HDAC inhibitors)
§ Antikroppar
§ BiTE – bispecifika antikroppar
§ CAR T-celler



Behandling

§ Klassiska cellgifter
§ Proteasomhämmare
§ Immunomodulerande droger – IMiDs
Thalidomide, Lenalidomide, Pomalidomide
§ Antikroppar
§ BiTE – bispecifika antikroppar
§ CAR T-celler



Behandling

§ Klassiska cellgifter
§ Proteasomhämmare
§ Immunomodulerande droger – IMiDs
§ (Histondeacetylashämmare – HDAC inhibitors)
§ Antikroppar
Daratumumab, Elotuzumab
§ BiTE – bispecifika antikroppar
§ CAR T-celler



Nya behandlingar

§ Hur vet vi vad vi skall använda alla läkemedel och hur vi skall kombinera 
dem?

§ Vad för studier ligger då till grund för alla nya behandlingar?



VISTA-study MP vs MPV



Meta-studie MP vs MPT



Carfilzomib* is an irreversible 
proteasome inhibitor



ENDEAVOR Study Design

Vd
Bortezomib 1.3 mg/m2 (IV bolus or subcutaneous injection)

Days 1, 4, 8, 11
Dexamethasone 20 mg 

Days 1, 2, 4, 5, 8, 9, 11, 12
21-day cycles until PD or unacceptable toxicity

Kd
Carfilzomib 56 mg/m2 IV

Days 1, 2, 8, 9, 15, 16 (20 mg/m2 days 1, 2, cycle 1 only)
Infusion duration: 30 minutes for all doses 

Dexamethasone 20 mg 
Days 1, 2, 8, 9, 15, 16, 22, 23

28-day cycles until PD or unacceptable toxicity

Randomizatio
n 1:1 
N=929

Stratification:

• Prior proteasome 
inhibitor therapy

• Prior lines of 
treatment

• ISS stage

• Route of V 
administration

ISS, International Staging System; IV, intravenous; Kd, carfilzomib and dexamethasone; PD, progressive disease; Vd, bortezomib and 
dexamethasone; V, bortezomib.



Primary End Point: Progression-Free Survival
Intent-to-Treat Population (N=929)
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Kd
Vd

Kd
(n=464)
171 (37)

18.7

Vd
(n=465)
243 (52)

9.4

0.53 (0.44–0.65)
1-sided P<0.0001

Disease progression or death – n (%)
Median PFS – months
HR for Kd vs Vd (95% CI)

CI, confidence interval; HR, hazard ratio; ITT, intent-to-treat; Kd, carfilzomib and dexamethasone; PFS, progression-free survival; Vd, 
bortezomib and dexamethasone.

• Median follow-up: 11.2 months
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Secondary End Point: Response Rates

34CI, confidence interval; CR, complete response; DOR, duration of response; ORR, overall response rate; Kd, carfilzomib and dexamethasone; NE, 
not estimable; PR, partial response; Vd, bortezomib and dexamethasone; VGPR, very good partial response.
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• Median DOR: 21.3 months (95% CI, 21.3–NE) for Kd vs 10.4 months (95% CI, 9.3–13.8) for Vd
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Carfilzomib is not approved in EU 



OS data were immature; the study will continue until the final OS analysis is performed
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Kd
(n=464)
75 (16)

NE
Death – n (%)
Median OS – months
HR for Kd vs. Vd (95% CI)

Vd
(n=465)
88 (19)

24.30.79 (0.58–1.08)
1-sided P=0.066

CI, confidence interval; HR, hazard ratio; ITT, intent to treat; Kd, carfilzomib and dexamethasone; NE, not estimable; OS, overall survival; 
Vd, bortezomib and dexamethasone.

Secondary End Point: Overall Survival
Intent-to-Treat Population (N=929)
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ASPIRE: Carfilzomib + Len/dex vs Len/dex; 
PFS

Stewart, A K et al. N Engl J Med 2015;372:142-152

KRd
Carfilzomib 20/27 mg/m2, d 1, 2, 8, 9, 15, 16 (cycles 1-
12), d 1, 2, 15, 16 (cycles 13-18)
Lenalidomide 25 mg d 1-21 (cycles 1-19+)
Dexamethasone 40 mg/d QWK (cycles 1-19+)

Rd
Lenalidomide 25 mg d 1-21
Dexamethasone 40 mg/d QWK (cycles 1-19+)

1:1
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N=792 







TOURMALINE-MM1: Phase 3 study of weekly 
oral ixazomib plus lenalidomide-dexamethasone

R
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n

Ixazomib + Lenalidomide + Dexamethasone
Ixazomib: 4 mg on days 1, 8, and 15
Lenalidomide: 25 mg* on days 1-21

Dexamethasone: 40 mg on days 1, 8, 15, 22

N=722 

1:1

Placebo + Lenalidomide + Dexamethasone
Placebo: on days 1, 8, and 15

Lenalidomide: 25 mg* on days 1-21
Dexamethasone: 40 mg on days 1, 8, 15, 22

Repeat every 28 days until progression, or unacceptable 
toxicity

Stratification:
• Prior therapy: 1 vs  2 or 3
• ISS: I or II vs III
• PI exposure: yes vs no

Global, double-blind, randomized, placebo-controlled 
study design

*10 mg for patients with creatinine clearance ≤60 or ≤50 mL/min, depending on local label/practice
1. Rajkumar S, et al. Blood 2011;117:4691–5.

Response and progression (IMWG 2011 criteria1) 
assessed  by an independent review committee 
(IRC) blinded to both treatment and investigator 
assessment

Primary endpoint: 
• PFS
Key secondary endpoints: 
• OS 
• OS in patients with del(17p)



Final PFS analysis: 
A significant, 35% improvement in PFS with IRd vs 
placebo-Rd

Number of patients at risk:

IRd
Placebo-Rd

360 345 332 315 298 283 270 248 233 224 206 182 145 119 111 95 72 58 44 34 26 14 9 1 0

362 340 325 308 288 274 254 237 218 208 188 157 130 101 85 71 58 46 31 22 15 5 3 0 0
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Log-rank test p=0.012
Hazard ratio (95% CI): 0.742 (0.587, 0.939)
Number of events: IRd 129; placebo-Rd 157

Median PFS:
IRd: 20.6 months
Placebo-Rd: 14.7 
months

Median follow-up: ~15 months



AEs after median follow-up of 23 months: increased 
rates with IRd driven by low-grade events

IRd (N=361), % Placebo-Rd (N=359), %
Preferred terms All-grade Grade 3 Grade 4 All-grade Grade 3 Grade 4
AEs overlapping with lenalidomide
Diarrhea 45 6 0 39 3 0
Constipation 35 <1 0 26 <1 0
Nausea 29 2 0 22 0 0
Vomiting 23 1 0 12 <1 0
Rash* 36 5 0 23 2 0
Back pain 24 <1 0 17 3 0
Upper respiratory tract 
infection 23 <1 0 19 0 0

Thrombocytopenia 31 12 7 16 5 4
AEs with proteasome inhibitors
Peripheral neuropathy* 27 2 0 22 2 0
Peripheral edema 28 1 0 20 1 0
AEs with lenalidomide
Thromboembolism* 8 2 <1 11 3 <1
Neutropenia* 33 18 5 31 18 6

*Represents multiple MedDRA preferred terms.



DRd-treated patients had a 59% reduction in the risk of disease progression or death in 
comparison with Rd

Deep responses continue in the DRd group with longer follow-up

Median follow-up of 25.4 
months

POLLUX: Daratumumab + Len/dex vs Len/dex; 
Updated Efficacy

Bahlis NJ, et al. Poster presentation at ASCO 2017. Abstract 8025.



Efficacy: PFS

50% reduction in the risk of progression or death in patients receiving D-VMP

HR, hazard ratio; CI, confidence interval.

aKaplan-Meier estimate.

• Median (range) follow-up: 16.5 (0.1-28.1) months
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HR, 0.50 

(95% CI, 0.38-0.65; P <0.0001)

87%

72%
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50%

Phase 3 Randomized Study of Daratumumab Plus Bortezomib, Melphalan, and 
Prednisone (D-VMP) Versus Bortezomib, Melphalan, and Prednisone (VMP) in 
Newly Diagnosed Multiple Myeloma (NDMM) Patients (Pts) Ineligible for 
Transplant (ALCYONE). 
María-Victoria Mateos, Meletios A. Dimopoulos, Michele Cavo,3 Kenshi Suzuki,4 Andrzej Jakubowiak,5 Stefan Knop,6 Chantal Doyen,7 Paulo Lucio,8 Zsolt Nagy,9 Polina Kaplan,10 
Ludek Pour,11 Mark Cook,12 Sebastian Grosicki,13 Andre Crepaldi,14 Anna Marina Liberati,15 Philip Campbell,16 Tatiana Shelekhova,17 Sung-Soo Yoon,18 Genadi Iosava,19 Tomoaki
Fujisaki,20 Mamta Garg,21 Christopher Chiu,22 Jianping Wang,23 Robin Carson,22 Wendy Crist,22 William Deraedt,24 Huong Nguyen,23 Ming Qi,22 Jesus San-Miguel25



MPV vs DaraMPV

Mateos et al N Engl J Med 2018; 378:518-528
DOI: 10.1056/NEJMoa1714678

Godkänt av EMA 3 september



FIRST-studien MPT vs RD18 vs RD ; PFS



FIRST-studien MPT vs RD18 vs RD ; OS



Vad gör vi med all data?

§ Stor mängd studier

§ Sällan man jämför behandlingsregimer mot varandra i helt 
rättvisa jämförelser



Vad gör vi med all data?

§ Tredrogsregimer är bättre än tvådrogsregimer och att blanda fyra 
läkemedel är nog ännu bättre.

§ Alla patienter tål inte för tuff behandling. Man måste tänka på 
biverkningar.

§ Kostnadsaspekten!



Induction Treatment

2/18/19Hareth Nahi



VRD vs RD

Durie et al Lancet. 2017 Feb 4; 389(10068): 519–527.



Får det någon effekt?

Ja; överlevnaden ökar inte bara i studier utan 
också i verkligheten



OS non-HDT

MP i 1st line

Thal el Vel i 1st line

Normalpopulation

Thal, Vel el Len i 1st och 2nd line

Normalpopulation



OS

Median	
  
(month)

HDT	
  digan.	
  2000-­‐
2005 84,2

p=0,6907
HDT	
  diagn.	
  2006-­‐
2010 NR



Data från SoS

Incidens

Prevalens




