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M-protein 



M-protein 



Serum protein electrophoresis (SPEP) 



SPEP: Normal pattern 

α-1 globulin (fx HDL)  

α-2 globulin (fx haptoglobin)  

β globulin (carrier)  

gamma globulin (antibodies)  

Albumin (viscosity, carrier) 



SPEP: Monoclonal gammopathy 



Serum free light chain (FLC) assay 

• sFLC kappa: 3.3 to 19.4 mg/L 

• sFLC lambda:  5.7 to 26.3 mg/L 

• Kappa/lambda 0.26 to 1.65 

Bradwell Clin Chem. 2001 Apr;47(4):673-80. 



Diagnostic workup 

Imaging: 
X-ray 
Whole body low dose CT-scan 
Whole body diffusion weighted MRI 
PET-CT 

Bone marrow biopsi 

Blood tests 



MGUS 
Monoclonal Gammopathy of Undetermined Significance 



MGUS 

M-protein < 30 g/L 

< 10% plasma cells in the bone marrow 

no myeloma defining event 
/CRAB 

Premalignant clonal disorder 



MGUS 

Kyle N Engl J Med. 2006 Mar 30;354(13):1362-9. 



MGUS 

Kyle N Engl J Med. 2006 Mar 30;354(13):1362-9. 

Premalignant clonal disorder 

AGE AND PREVALENCE OF MGUS 

≥ 50 years 3,2 % 

≥ 70 years 5,3 % 

≥ 85 years 7,5 % 



MGUS 



MGUS 



MGUS 

Kyle N Engl J Med. 2002 Feb 21;346(8):564-9. 



M-protein 
≥ 15 g/L 

Abnormal 
kappa/ 
lambda 

Non-IgG-
MGUS 

No. of risk 
factors 

absolute 
risk of 

disease 
progression 

over 20 
years 

0 5 % 

1 21 % 

2 37 % 

3 58 % 

MGUS 



MGUS 



Merlini Blood. 2006 Oct 15;108(8):2520-30. 

MGUS 



Smouldering Myeloma 



Smouldering myeloma 

Ulmende knoglemarvskræft / asymptomatisk myelomatose 

M-protein ≥ 30 g/L and/or 

10% ≤  plasma cells in the bone marrow < 60% 

no myeloma defining event 
/CRAB 



Smouldering myeloma 



Smouldering myeloma 

Kyle N Engl J Med. 2007 Jun 21;356(25):2582-90. 



Smouldering Multiple Myeloma 

RISK-STRATIFICATION 

MODEL 

 

group 1  

• bone marrow plasma 

cells, ≥10%;  

• M-protein ≥30 g/L 

group 2  

• plasma cells, ≥10% 

• M-protein <30 g/L 

group 3  

• plasma cells, <10%; 

• M-protein ≥30 g/L 



Smouldering Multiple Myeloma 

Mateos N Engl J Med. 2013 Aug 1;369(5):438-47 



Symptomatic / Active  
Multiple Myeloma 



Multiple myeloma 



Multiple Myeloma 



Multiple myeloma 

10% ≤  clonal plasma cells in the bone marrow 

myeloma defining event 
/CRAB present 

Rajkumar Lancet Oncol. 2014 Nov;15(12):e538-48. 



Multiple myeloma 

Presence of a biomarker associated with inevitable progression to end-organ damage 

Rajkumar Lancet Oncol. 2014 Nov;15(12):e538-48. 

≥ 60% clonal plasma cells in 
the bone marrow 

involved uninvolved FLC ratio ≥ 100 

MRI with ≥ focal lesion 



CRAB 



symptome 
present at 
diagnosis 

bone pain  58% 

fatigue /  
generalized 
weakness  

32% 

weight loss  24% 

pathologic finding 
present at 
diagnosis 

anemia 73% 

renal failure  20-48% 

hypercalcemia 28% 

Haemodialysis 
dependent acute renal 

failure  
3-9% 

cord compression  5% 

infection  ↑ M-protein 
serum/urine 

93% 

lytic lesions on X-
ray  

80% 

Kyle Mayo Clin Proc. 2003 Jan;78(1):21-33. 



Serum monoclonal proteins 

IgG (52%)

IgA (21%)

light-chain only (16%)

negative (7%)

IgD (2%)

Biclonal (2%)

IgM (0,5%)

Kyle Mayo Clin Proc. 2003 Jan;78(1):21-33. 

Non-secretory myeloma: 3% 



Anemia 

cytotoxic mechanisms exerted by myeloma cells  
chronic inhibition of erythropoiesis 

Silvestris et al. Blood. 2002 Feb 15;99(4):1305-13 



Anemia: treatment 

Kyle et al. Mayo Clin Proc. 2003 Jan;78(1):21-33. 

Stimulation of red blood cell production 

Transfusion of red blood cells 

anti-myeloma treatment 1 

2 

3 



Anemia: treatment 

Ludwig et al. N Engl J Med. 1990 Jun 14;322(24):1693-9. 

recombinant human erythropoietin (EPO) 
increasees of hemoglobin levels over an extended time without the risks of blood 
transfusions 



Anemia: treatment 

Ludwig et al. N Engl J Med. 1990 Jun 14;322(24):1693-9. 

risks of viral infections 
iron overload  
allergic reactions 
sensitization to histocompatibility antigens  



Bone disease 

Roodman et al. Leukemia. 2009 Mar;23(3):435-41. 



Bone disease 

Roodman et al. Leukemia. 2009 Mar;23(3):435-41. 

Increased osteoclast activity 

Decreased osteoblast activity 



Bone disease 

Lytic lesions  
Severe bone pain 
Pathologic fractures 
Hypercalcemia 



Bone disease 

Silvestris et al. Br J Haematol. 2004 Aug;126(4):475-86. 

adhesion of the myeloma cell to the osteoblast undergoing nuclear fragmentation 



Bone disease: treatment 

Roodman et al. Leukemia. 2009 Mar;23(3):435-41. 

inhibition of bone resorption 

anti-myeloma treatment 1 

2 



Bone disease: treatment 

Roodman et al. Leukemia. 2009 Mar;23(3):435-41. 

anti-myeloma treatment 1 
Bortezomib 
Increases osteoblast activity 

Lenalidomide 
Inhibits osteoclast formation 



Bone disease 

Zolendronic acid (Zometa) 

Roodman et al. Leukemia. 2009 Mar;23(3):435-41. 

inhibition of bone resorption 2 
Denosumab 



Bone disease: treatment 

Morgan Lancet Oncol. 2011 Aug;12(8):743-52. 

i.v. infusion every 3-4 weeks 

Zolendronic acid (Zometa) 

osteonecrosis of the jaw (4%) 

acute renal failure (6%) 

extends overall survival 

decreases incidence of 
fractures  

releives pain 



Bone disease 

Henry J Clin Oncol. 2011 Mar 20;29(9):1125-32.  

Non-iferior to Zometa 

Denosumab 

s.c. injection  
Similar incidence of 
osteonecrosis of the jaw 
1.1% (at 3 years) 

Similar incidence of renal 
failure (2.3%) 



Renal disease 

Knudsen Eur J Haematol. 1994 Oct;53(4):207-12. 
Gonsalves Blood Cancer J. 2015 Mar 20;5:e296. 
Vonesh Kidney Int. 2004 Dec;66(6):2389-401. 
Bloembergen J Am Soc Nephrol. 1995 Aug;6(2):184-91. 

20-50% of patients at the time of diagnosis 

dialysis dependent end-stage renal disease 
life expectancy: 26 months 

Hemodialysis dependent acute renal failure occurs in 3-9% at diagnosis 



Renal disease 

Nasr Am J Kidney Dis. 2012 Jun;59(6):786-94. 
Montseny Nephrol Dial Transplant. 1998 Jun;13(6):1438-45. 

M-protein related: 73% Non-M-protein related: 27% 

Hyperuricemia 

Diabetic kidney 
disease 

Hypertensive kidney 
disease 

Nephrotoxic drugs 



M-protein related renal disease 

Nasr Am J Kidney Dis. 2012 Jun;59(6):786-94. 
Montseny Nephrol Dial Transplant. 1998 Jun;13(6):1438-45. 
Hutchison Nat Rev Nephrol. 2011 Nov 1;8(1):43-51.  

Cast nephropathy  
(33-41%) 

Monoclonal 
immunoglobulin 

deposition disease 
(19-22%) 

AL 
Amyloidosis 

(21-30%) 



Renal disease: treatment 

artificial removal of 
monoclonal free light 
chains (controversial) 

anti-myeloma treatment 1 

2 



Renal disease: MYRE trial 

High cut-off hemodialysis (HCO-HD) 

Bridoux Blood 2016 128:978 

End-point 
HCO-
HD 

Standard 
HD 

3 months 
HD independence 

41% 33% 

6 months 
HD independence 

57% 35% 

12 months 
HD independece 

61% 37,5% 

12 months survival 52% 35% 

bortezomib- dexamethasone   
(cyclophosphamide reinforcement) 

98 Patients with cast 
nephropathy 



Infections 

Blimark Haematologica. 2015 Jan; 100(1): 107–113. 
Nucci Clin Infect Dis. 2009 Oct 15;49(8):1211-25. 
Pratt Br J Haematol. 2007 Sep;138(5):563-79. 

complex immunodeficiency 

Hypogammaglobulinemia 
and decreased 
vaccination responses 

advanced age and 
co-morbidities  

Kastritis Leukemia. 2014 Oct;28(10):2075-9. 
Karlsson Clin Vaccine Immunol. 2016 Apr; 23(4): 379–385. 
Rapezzi Eur J Haematol. 2003 Apr;70(4):225-30. 

therapy-related immunosuppression 



Infections 

vaccination 

immunoglobulin replacement therapy 

anti-myeloma treatment 1 

2 

3 
prophylactic antibiotics 4 



Pause 

Questions? 



Myelomatose behandling 
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Anti-myeloma treatment 

Incurable disease 

longer survival side effects 

treatment 



Anti-myeloma treatment 



Anti-myeloma treatment 



Anti-myeloma treatment 



Anti-myeloma treatment outline 

Kumar, Blood. 2008;111(5):2516–20.  

Median OS increased from 29.9 months… 



Anti-myeloma treatment outline 

Kumar, Leukemia. 2014;28(5):1122–8.   

…to 6.1 years. 



Anti-myeloma treatment outline 

“Chemotherapy”: 
Vincristine 
Adriamycin 
Melphalan 

Steroids: 
Prednisolone 
Dexamethasone 
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“Novel agents” 

Proteasome inhibitor 
Bortezomib (Velcade) 
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Anti-myeloma treatment outline 

“Chemotherapy”: 
Vincristine 
Adriamycin 
Melphalan 

Steroids: 
Prednisolone 
Dexamethasone 

IMIDS: 
Thalidomide 
Lenalidomide (Revlimid) 

2nd generation IMID: 
Pomalidomide (Imnovid) 

“Novel agents” 

Monoclonal antibodies: 
CD38: 
Daratumumab 
(Darzalex) 

2nd generation proteasome 
inhibitor: 
Carfilzomib (Kyprolis) 

Oral proteasome inhibitor: 
Ixazomib (Ninlaro) 

Proteasome inhibitor 
Bortezomib (Velcade) 

SLAMF7: 
Elotuzumab 
(Empliciti) 

Histone 
deacetylase 
inhibitors: 
Panobinostat  
(Farydak) 



Anti-myeloma treatment outline 

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Thalidomide 

Bortezomib 

Lenalidomide 

Pomalidomide 

Ixazomib 

Carflilzomib 

Panobinostat 

Daratumumab 

Elotuzumab 

www.fda.gov 



Anti-myeloma treatment 

Kantarjian Blood. 2012 Mar 1;119(9):1981-7. 

The goal: chronic myeloid leukemia since the introduction of imatinib (Gleevec) in 2001 



Anti-myeloma treatment 

Coiffier N Engl J Med. 2002 Jan 24;346(4):235-42. 

The goal: Rituximab for diffuse large-B-cell lymphoma 



Anti-myeloma treatment 

Dexamethasone 



Anti-myeloma treatment 

Melphalan 



Anti-myeloma treatment 

Thalidomide 



Anti-myeloma treatment 

Lenalidomide 



Anti-myeloma treatment 

Bortezomib 



Anti-myeloma treatment 

Pomalidomide 

28 day cycles of pomalidomide on days 1–21 



Anti-myeloma treatment 

Panobinostat 

3-week cycles of panobinostat 3 times per week for 2 out of 3 weeks 



Anti-myeloma treatment 

Carfilzomib 



Anti-myeloma treatment 

Ixazomib 

28-day cycles, oral ixazomib on days 1, 8, and 15 



Anti-myeloma treatment 

Elotuzumab 



Anti-myeloma treatment 

Daratumumab 



Anti-myeloma treatment outline 

Barlogie Blood. 1986 May;67(5):1298-301. 

“Total therapy” 

High-dose melphalan + autologous 
stem cell transplantation 

induction 

consolidation 

maintenance 

tandem transplantation 





Anti-myeloma treatment outline 

Moreau Blood. 2015 May 14;125(20):3076-84. 



Anti-myeloma treatment dilemmas 

Chng Leukemia. 2014 Feb;28(2):269-77. 



Anti-myeloma treatment dilemmas 

Kumar, ASH Annual Meeting & Exposition 2016, abstract 4414 

Relapsed multiple myeloma, at least 3 prior lines of therapy, refractory to both an 
IMID and a proteasome inhibitor, exposed to alkylating agent 

57% 52% 49% 61% 100% 

Median PFS: 5 months Median OS: 13 months 



Anti-myeloma treatment dilemmas 
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The POLLUX trial 

Dimopoulos N Engl J Med. 2016 Oct 6;375(14):1319-1331. 



The POLLUX trial 

Dimopoulos N Engl J Med. 2016 Oct 6;375(14):1319-1331. 

POLLUX: Daratumumab-Lenalidomide-Dexamethasone vs. Lenalidomide-
Dexamethasone in relapsed and refractory multiple myeloma 

DARA-LEN-DEX LEN-DEX 

progression-free 
survival at 12 
months  

83.2% 60.1% 

Median 
progression-free 
survival 

Could not be 
estimated 

18,4 months 

Overall response 
rate 

92.9% 76.4% 



The POLLUX trial 

Dimopoulos N Engl J Med. 2016 Oct 6;375(14):1319-1331. 

Amendment INT-3, 26 May 2016 
subjects who were randomized to the lenalidomide and dexamethasone (Rd) group 
will be offered treatment with daratumumab monotherapy 



The role of clinical trials 

30.9.2016 Daratumumab monotherapy approval (KRIS) in Denmark 

21.11.2016 Daratumumab-Lenalidomide-dexamethasone approval by FDA 

16.11.2015 Daratumumab monotherapy approval by FDA 

27.5.2016 Daratumumab monotherapy approval by EMA 

23.8.2016 Daratumumab-Lenalidomide-dexamethasone application to EMA filed 



The role of clinical trials 

ClinicalTrials.gov identifier: NCT01615029, NCT02076009 

GEN501: Daratumumab in relapsed and refractory multiple myeloma 
Recruitment at Vejle Hospital:  
Part I: 11.3.2008 – 8.7.2012 
Part II: 22.5.2013-8.5.2014 

POLLUX: Daratumumab-Lenalidomide-Dexamethasone vs. Lenalidomide-
Dexamethasone in relapsed and refractory multiple myeloma 
Recruitment at Vejle Hospital: 
27.11.2014-2.1.2015 

GEN503: Daratumumab-Lenalidomide-Dexamethasone in relapsed and refractory 
multiple myeloma 
Recruitment at Vejle Hospital:  
12.6.2012 – 7.8.2014 





Tak for jeres opmærksomhed! 

Spørgsmål? 


